Title

KomaHga mint 8 sepcun MINT

@ YcnewHo cpaite 6ecnnatHbli cepTUOUKALMOHHDBIV 3K3aMeH B AKagemun "MHOUHET" 1 nonyumuTe cTatyc cepTuduULMpPOBAHHOTO UHKeHepa MHbUHeET.

MpoWTh cepTUPUKALIMOHHDBIV 3K3ameH

CopepaHune

® Onucanune
® NapameTpbl

YacTOTHbIV POYMUHT

JNlokanbHas 6a3a AaHHbIX Y3108

BbInonHeHWe KOMaHA Ha yAaNeHHOM y3ne

MapLpyT13aumsa B ceTax ¢ Tononorve "3sesaa”

Pexkum paboTbl ¢ LLeHTPann30BaHHOM pasgayeit Mapkepa (MoAIMHS)
Cuctema obHoBNEHUA NporpammHoro obecneyexus "Over-the-air update”
YcTaHOBKa COeAMHEHMI TUNa join

MHpOopMaLma O TEKYLLMX CBA3AX

® Mpumepsl

® [epeBsog cywectaytowei cetn RMA Ha MINT

OnucaHue

(D MPEAOCTEPEXEHMUE

[aHHoe onucaHne KomaHabl "mint" HenpumeHumo ans sepcun RMA nporpammHoro obecnedeHnsa WANFleX. Mpexae Yem ocywecTBiATb Nepexos, ¢
Bepcun RMA Ha Bepcuto MINT Heo6x0AMMO BHUMATE/IbHO U3YUUTb JOKYMEHTALMIO M NPOBECTU TECTUPOBAHMUE B 1abOPATOPHbIX YCNOBUAX.

B JaHHOM JOKYMeHTe NpeACcTaBneHo onucaHue paboTbl KOMaHAp! B BepCUM nporpammHoro obecneveHus WANFleX 6e3 noaaepku TDMA.

ApxuTekTtypa MINT no3sonseT npeacTaButb paguonHTepdeinc ycTponcTaa (Kak 1 ceTb, NOAK/IIOYEHHYIO K HEMY) KaK TPaAMLMOHHbIN Ethernet 8 Tononoruu ¢ obuiei
LWMHOW. Taknm 06pas3om, YCTPOICTBO MOXKET UMETb HECKONIbKO MHTepdelicos Ethernet u Heckonbko ncesao-nHTepdeiicos (tun, ppp, null etc). Noboit s
nHTepdeiicos Ethernet MoXeT 6bITb BK/KOYEH B rpynny KOMMyTauuun. bonee Toro, o4HOBPEMEHHO C 3TUM YacTb TpadUKa MOXKET MapLLIPYTU3NPOBATLCA.

CuHTaKcuc:


https://academy.infinetwireless.com/ru/certifications/exams

Title

nt | FNAME -type {naster | slave}

nt | FNAME - node {nobile | nonadic | fixed}

nt | FNAME - nodei d NUMBERI D

nt | FNAMVE - name NAMVE

nt | FNAVE -netid NUMBER

nt | FNAME - key SECRETKEY

nt | FNAME -authnmode {public | static | renpote}

nt | FNAME -[no] scranbl i ng

nt | FNAME -[no]authrel ay -[no]snnprelay -[no]syslog
nt | FNAME -[no]replicate [$ACL]

nt | FNAME - [ no] swbor der

nt | FNAME -tpcmin {dBnjdefault} -tpcrmax {dBmjdefault} -tpcadj {+/-dBnjdefault}
nt |FNAME -ratefall 0..8 [0]

nt | FNAME -[no]idfs

nt | FNAME -[no]Jautobitrate [+/-DB] | -fixedbitrate
nt |FNAME -minbitrate N

nt | FNAME -extracost N -fixedcost N -joincost N

nt | FNAME - maxlinks N

nt | FNAME - mul cast [O..5]

nt | FNAME -1 oanmp N -hianmp N

nt | FNAME - maxanmp N [ -1 ockdown T]

nt |FNAME -hierr N (default 15)

nt |FNAME -[no]l og [detail]

nt | FNAME [-]fail over {MAC| auto}

333333333333333333333333

3.

nt | FNAME -roami ng {leader | enable [nultiBS] [global] | disable}

nt | FNAME profile Nall [-freq X[,Y,NM...] | auto] [-sid X,YVY,..]]
[-band NN] [-bitr NNjmax] [-miso | -minmo [greenfield | |egacy]]
[-type {naster|nmesh|slave}] [-key XXX] [-nodeid N
[{-minbitr XXX [-autobitr [+/-dB]] | -fixedbitr}]
[enabl e | disable | delete]

3.

m nt | FNAME addnode [-defgw X X. X. X] [-defrmask X X X X]

m nt | FNAME addnode -mac X X: X: X: X: X [-key STR] [-note STR] [-maxrate N | -maxncs N
[-Tip XXX XX [-tip XXX X [-mask X X X X]
[-Tgw X. X, X X] [-tgw {X X X. X | none}]

[-lcost N] [-tcost N] [{-setpri | -addpri} NN | -1]
[-minD | -mso]
[-disable | -enable | -delete]

m nt | FNAME del node -mac X X: X: X: X: X

mnt FNAMVE rcnd {-n[t] ADDR | -I[t] | -all | -swg N[-t]} [-self[2]] [-key KEY [-q]
[-mask 1,2..16] {"Command" | -file URL}
m nt rcndserver -guestKey STRING -full Key STRING [-nmask 1, 2..16]

m nt | FNAMVE -odr hub
mnt | FNAME -odr spoke [[-]connected [$ACL]] [[-]kernel [$ACL]]
m nt | FNAME -odr disable | show

mnt join | FNAVEL | FNAMVE2 . ..
mnt disjoin

mnt | FNAMVE poll {start [[-]qos ][[-]log] | stop | stat [clear]}

nt IFNAME nonitor [-s] [-i SEC] [MAC [MAC ...]]

mnt | FNAME -airupdate {disable | {[active|passive]|force}}
[-f ftp://user:pass@ost/path/file]

3.

mnt [IFNAME] map [routes | full | swg] [detail] [-a] [-m

mnt [IFNAME] snap[shot] [N [list | save ["Comment"] | diff [cost|hops|nane]]
[fix MAC [MAC ...] | del]

m nt -[no] col or nap

mnt [FNAME ping [-n MAC] ... [-s LEN] [-swg N [-p PRQ [-i]

mnt [ FNAVE] info MAC

mnt [I FNAME] -cluster N NAME

mnt | FNAVE start | stop | restart | clear



Title

MapameTpbl

NapameTtp
IFNAME

-type {master [ slave}

-mode {mobile |
nomadic [ fixed}

-nodeid NUMBERID

-name NAME

-netid NUMBER

-key SECRETKEY

OnucaHue

UHTepdeiic, Hag KOTOPbIM NPOM3BOAMUTCA AEUCTBUE.
Kaxabivi yzen cetv MINT gonkeH 6b1Tb 0gHOro U3 AByX TUNOB: "master” unu "slave".

® MASTER —yCcTpOMCTBO MOKET YCTaHaB/IMBaTb COEAMHEHME C OAHUM UAN MHOMKECTBOM YCTPOWCTB Tuna "slave".
® SLAVE —ycTaHaB/MBaeT eANHCTBEHHOE COeAMHEHME C YCTPOMCTBOM Tuna "master”. Mpv notepe coeguHeHus BbINOHAET
CKaHMPOBaHWe CeTM B NOUCKaX HOBOTO MW yTpaueHHoro "master”. Pexum "slave" ncnonbsyetca ona noctpoeHus

"Knaccuyeckoi" Ttononorum "3sesaa” (Touka-mMHOroTouKa).

OnpeaensieT pexum paboTbl yCTPOICTBa. Pexkum paboTbl onpeaenserca NpUMeHeHUem AaHHOTO y3/1a B CETU.

® "fixed" —y3en umeeT GUKCMPOBAHHOE MNOJIOXKEHWE B CETU, HE MPOU3BOAUT HUKAKMX NEPEMELLEHMIA M NOCTOAHHO BK/IHOYEH.
fiBnAeTCA y3n10M OMnopHoW ceTu. NepecyeT cToumocTn coeamHeHnii MINT B AaHHOM pexume ByAeT NPponCXoaUTb Kaxable 3
CeKyHAbI.

® "nomadic" —y3en MOXeT MeHATb CBOe reorpadpuyeckoe NoNOXKeHWe, HO 0OBMeH JaHHbIMM C CETbIO, KaK NPaBWU/IO, MPOUCXOANT,
Koraa ysen He asuketca. NepecyeT cToumocTu coeguHeHnii MINT 6yaeT npomcxoautb Kaxaple 1,5 ceKyHAbI.

® "mobile" —y3en yacto nepeasuraetcs. Bo Bpems nepeasuKeHns Npomcxoamt obmeH AaHHbIMM. [TepecyeTt CToMmocTv
coeguHeHuit MINT ByeT NpoMCXOANTb Kaxayo CeKyHAY.

YcTaHaBAMBaEeT UAEHTUPUKALMOHHDBIN HoMep ycTporicTea B ceT MINT. Mo ymonyaHuio ycTaHaBNMBaeTcA 3Ha4YeHUe paBHOe
cepuiiHOMY HOMepYy YCTPOMCTBa.

TaKKe faHHbIM NapameTp MOXHO yKasbiBaTb B dopmate "XXX.YYY', Hanpumep Kak YyacTb IP-agpeca yctpoiictsa (06a umcna "XXX" n
YYY" MoryT npuHMmMaTh 3HadeHus ot 1 go 255). Ucnonbayetca ana 6onee yaobHol naeHTMOUKaLMM yCTpOKCTBa.

1 BHUMAHUE

®opmar "XXX.YYY" ucnonbayetca ansa oTobpaxkeHUA TONbKO eciv COBCTBEHHbIV MAEHTUDUKATOP YCTPOWCTBA TOXKE 3adaH
B 3ToM popmaTe. Takum 06pa3om, eciv Ha 6a30BOW CTaHLMM 3a4aTb UAEHTUDUKALMOHHBIN HoMmep B dopmate "XXX.YYY",
TO naeHTUdMKaTopbl cocenei Toxe ByayT noKasbiBaTbcA B 3TOM popmaTe (HE3aBUCMMO OT TOrO KaK OHM 3aAaHbl Ha
COCeHUX YCTPOMCTBAX).

MapameTp ycTaHaBAMBAET CUMBOJIbHOE UMA y31a. [laHHoe umaA byaeT oTobpa)aTbes Npu BbIBOAE KOMaHAbl “mint map”. Uma
[O/MKHO cofeprKaTb He 6oee 16 cumBonoB. Mpobenbl B UMEHM y3/1a BO3MOXKHbI TOIbKO B TOM C/ly4ae, eC/W 3TO UMA NOCTaB/IEHO B
KaBbIUKM.

YcTaHaBAMBaeT UAeHTUPUKATOP CeTH (LecTHaaUaTePMUYHOE YMUC/IO0 A0 8 3HAKOB). 3HaYeHme AOKHO BbITb OAMHaKoBoe Mo obe
CTOPOHbI COEANHEHNS.

YcTaHOBKa CEKPETHOro Kntoda "SECRETKEY" yctpoiicTea. [JaHHbl NnapaMeTp A0MKeH UMETb AJIMHY A0 64 cumsonos (6e3 npobenos).
Mpu ncnonb3oBaHWM NPo6HENOB, NOMELLAETCA B KaBbIUKM.

Huke npeacTtaBneHa MHGOPMaLMA O TOM, KaK UCNONb3YeTCA CEKPETHbIW KoY.



Title

-authmode {public |
static | remote}

-[nojauthrelay

-[noJsnmprelay

-[no]syslog

-[no]scrambling

-[no]jreplicate [SACL]

-[nojswborder

-tpcmin {dBm |default} -
tpcmax {dBm [default} -
tpcadj {+/-dBm |default}

YcTaHaBAMBaET OAMH U3 TPEX BO3MOMKHbIX CNOCOB0B ayTEHTUGMKALMM Y3/10B:

® "public" —BCe y3Nbl CETU UMEIOT OAMHAKOBbBIN KoY (Napob) focTyna. Camblii NPOCTOM cNocob, NoAXOAMT A4/ OpraHu3aumm
HeboNbLUMX PabounX rpynn, cCoeanHEHNI "TouKa-TouKa", opraHusauum ny6IMYHOro fOCTYyNa B CETb B MECTax CKONNeHUA
notpebutenei, a TakxKe ANA U3ydeHus apxutekTypbl MINT. J/liobble 2 y3na MOryT yCTaHOBUTb MeKAay coboii CBA3b U CTaTb
YacTblo 06LLEN CETH, ECIM UX KNKOUM COBNAZAtoT. B pexkume "public" ntoboit ysen, o6HapyxuB NOTEHLMANbHOIO coceaa,
npoBepAeT NOKa/bHYto 6a3y AaHHbIX coceaeit. Ecin nHbopmauma o cocefie ecTb B JIOKabHOM 6ase, To AN1A ayTeHTUdUKaL UK
MCMO/Ib3YETCA K/OY JIOKaNbHOM 6asbl, B NPOTUBHOM C/ly4ae NPeAnoaaraeTcs, YTo KoY COCesa COBMNAAAET C COBCTBEHHbIM
K/IIO4OM y3Aa.

® "static" —KaAbIN y3e1 COAEPHKUT NOJIHBIN CINCOK Y3/10B, C KOTOPbIMU MOKHO YCTaHaBAMBATb CBA3b, M UX NapameTpbl,
BKJ/ItOYAA KAOUM focTyna. MoAxoamT Ana OpraHn3aLmMm aBTOHOMHOM 30Hbl 06C/yKMBaHUA 6e3 HeobxoaMmocTu
LLeHTPasIM30BaHHOrO KOHTPOA U MOHUTOPUHIA. OYEBUAHO, YTO AN YCTAHOBAEHMA CBA3M, y3/1bl, UMeIoLLMe Apyr Apyra B
CMUCKE Pa3pEeLLEHHbIX, ONIKHbI HAXOAUTCA B NpeAenax 4OCTUKUMOCTM Apyr Apyra. B pexume "static" y3en fjonxkeH umetb
NOKanbHyto 6asy Bcex cocefielt C KOTOPbIMM MOXHO YCTaHaBAMBATb coeMHeHuA. JlokanbHasa 6asa popmupyeTca KomaHaamm
mint IFNAME addnode". Echv nnbopmaumm o cocesie HeT B N10KanbHou 6ase, To coeguMHeHWe oTBepraeTcs.

® ‘remote" — LeHTPaNN30BaHHbIN METOA ayTeHTUDMKALMM, NOAXOAALLMIA ANA COeAMHEHMIA "TouKa-MHoroTouKa". Mpeanonaraet
XPaHEeHWe KNtoUel KOHEYHbIX y3/10B B pamkax ceTu MINT Kak Ha 6330BOW CTaHLUMK, TaK M Ha APYrUX y31ax, HENOCPeACTBEHHO
CBA3aHHbIX ¢ 63a30BO CTaHUMEN.

HasHauaeT ceTeBol y3en WA030M ayTeHTUPMKaLMK. Takum 06pasom, eCM OH UMEET IoKanbHYto 6asy AaHHbIX coceaen unm Aoctyn
K CTOPOHHEMY cepBepy ayTeHTUdUKALMM, TO Y3/bl, UCMONb3YIOLLME METOA ayTeHTUOMKALMK ""remote”, HO He MMetoLLMe HU JoCTyna
K CTOPOHHEMY cepBepy HU MHPOPMaLMK B COBCTBEHHO Base faHHbIX, 6yAyT NONb30BaTHCA YCAYraMM LWK03a ayTeHTUOUKALMK Ans
NoJlyYeHWUA KNtoYel NOTEHUMabHbIX coceaeit. MIHPOpMaLMa 0 HANMYMK B CETU LIAO3a ayTEHTUOMKALMM aBTOMATUYECKN
pacnpocTpaHuTca no Bcen cetn MINT.

HasHauaer ceteBoli y3en watozom SNMP. MHpopmauma o Hannumm B cetvt wtosa SNMP aBToMaTUYECKM pacnpoCcTpaHUTCA No Beelt
cetn MINT.

HasHauaeT ceteBoli y3en cepsepom syslog. CobbiThaA, nonagatoLme B CUCTEMHbIV KypHan ycTpoicTs B cetr MINT, byayT
OTNpaB/IEHbl Ha JIOKaNbHOE YCTPOWCTBO U OTOBPaKeHbl B €r0 CUCTEMHOM XKypHane. PyHKLMM syslog cepBepa coxpaHatoTca
YCTPOICTBOM A0 Nepesarpysku, Nocsie Yero KOMaHaa A0/KHa ObiTb BBeAeHa NOBTOPHO.

NHpopmaumsa 0 Hannumm B ceTv cepsepa syslog aBTomaTMyeckn pacnpocTpaHuTcs no scei cetn MINT.
BKto4aeT/oTK04aEeT CKpembIMpoBaHWe AaHHbIX AR yAYYLIEeHUsA CTabUAbHOCTM coefnHeHWA. MO YMOAYAHMIO BK/IIOYEH.

MapameTp NO3BOAAET BbINONHUTL "U30AUMI0" 6ECNPOBOAHbIX KIMEHTOB OT HEeNnocpeacTBeHHoro obmeHa MHdGopmaumeit gpyr ¢
APYrom B pe1mMe KOMMyTaLuu.

Ecnu Ha 633080 cTaHLMK BKAKOUYeH NapameTp "-noreplicate", To Tpaduk, nonagatowmnin 8 6ecnpoBoaHyto ceTb U3 NPOBOAHOMO
CermeHTa KAMEHTCKOro YCTPOICTBa, He byaeT nepeaaH 6a30Boit cTaHUMel 06paTHO B 6eCNpoBOAHOM cermeHT. OH MOXET BepHYTbCA
B 6€CNPOBOAHONM CErMEHT TO/IbKO Yepes BHELLHWI MPOBOAHOW KOMMYTATOP, MOAK/OYEHHDIN K 6a30B0M CTaHUMK. [0 ymonyaHuo
HenocpeacTBEHHbIN 06meH paspeluéH (-replicate).

LononHUTENbHO MOKET BbITb YKasaH cnncok "SACL" tuna "num" (acl add SISOLATE num N1 N2 ...), B KOTOPOM nepeuncieHsl
HOMepa rpynn KOMMyTaLuu, 417 KOTOPbIX CefyeT paspeLlnTb UV 3aNpeTUTb YKasaHHY GYyHKLMIO (N0 yMONYaHWIo ANA BCeX).

1 BHUMAHME

[aHHas GYHKLMA OTHOCKTCA TONBKO K TpaduKy, nonagatowemy B 6ecnpoBOAHYIO CETb U3 NPOBOAHOIO CErmeHTa
abOHEHTCKOrOo YCTPOWCTBA. BHYTpM 6ecnpoBoaHOI CeTH BCe y3/bl AOCTYNHbI APYT ANs Apyra Bceraa.

Bkatouaet/oTkto4aeT peskum "Switch border". B faHHOM peskume yCTPOMCTBO ABAAETCA "NorpaHnyHbIM" meskay gomeHamu MINT,
T. €. NpeAoTBpaLLAET pacnpocTpaHeHne nHbopMaLLMmM O rpynnax KOMMyTaLUK 1 Nepegady AaHHbIX B LLENOM MeXAy 3TUMU
LOMEHAMU, COXPaHAA NPU 3TOM BCe BO3MOXKHOCTM npoTokona MINT (nonyyeHne nHdopmaumm o scet MINT-ceTu, oTnpaska
YA3NeHHbIX KOMaHA U T.4.).

MapameTpbl NO3BONAIOT yNpaBaaTb paboToi pexkuma ATPC. dyHKuma ATPC akTUBMpPYeTca KomaHaow “rfconfig <interface> pwrctl”.

® "tpcmin dBm" —onpegensetT MUHUMANbHO BO3MOXHYIO BbIXOAHYIO MOLWHOCTb B ABM, KOTOpYIo dyHKLMA ATPC moskeT
yCTaHaBAMBaTb Ha paauouHTepdelice.

® "tpcmax dBm'" —onpenensier MakCcMMasibHO BO3MOXHYIO BbIXOZHYIO MOLHOCTb B ABM, KOTOpYto dyHKUMA ATPC moxeT
yCTaHaBAMBaTb Ha pagnonHTepderice.

® "tpcadj +/-dBm" —BAMAET Ha ONTUMA/IbHYIO BbIXOLHYIO MOLLHOCTb, KOTOPYIO GpyHKLMA ATPC ycTaHaBAMBaeT Ha
paanouHTepdeice. PyHKummn ATPC MOXKHO yKa3aTb NpUMeHATb 6onblune (tpcadj + <number in dBm>) unu mexblume (tpcadj -
<number in dBm>) 3HaYeHMA BbIXO4HON MOLLLHOCTU, MO CPABHEHUIO CO 3HAYEHUAMM, KOTOPbIE OHA ONpeaenaeT cama.



Title

-hierr N

-[nojautobitrate [+/-DB]
| -fixedbitrate

-minbitrate N

-ratefall 0..8 [0]

-[no]idfs

[-extracost N] [-
fixedcost N] [-joincost N]

-maxlinks N

-mulcast [0..5]

MapameTp ycTaHaBAMBAET NPOLLEHT NEPENOBTOPOB, NMPY KOTOPOM CUCTEMA HAUYMHAET NOHMKATL MOoAYAALMIO. [0 ymonyaHuio 15.

® "_[nojautobitrate" —BKNOYAET/BbIK/IOYAET PEXKMM PaboTbl C aBTOMaTUHECKMM KOHTPOIEM BUTOBOM CKOPOCTU. B 3TOM peskume
Ka)[,0€e YCTPOMCTBO KOHTPOAMPYET NapameTpbl COEAMHEHWA HE3ABUCUMO (aMNANTYAbl NepesaBaemMmoro/npuHMmaemoro
CUrHANOB, KOIMYECTBO NepenoBTOPOB, OWMBOK U T.N.) U BbIBMPaAET ONTUMAbHYIO AN TEKYLIMUX YCI0BUI CKOPOCTb PaboThbl,
obecneynBaloLLyto Npuemaembie napametpbl 6eCnNpoBOAHOro KaHana cBasu. CKOPOCTb Ha NepeAayy U Ha NPUMEeM, eCTeCTBEHHO,
MOTYT OT/IMYaTbCA, HO BYAYT ONTUMANbHBbIMU Ha TEKYLLMIA MOMEHT. Koraa pexum "autobitrate” He ucnonbayeTcs, CKOPOCTb
nepepaumn bygeT NnocToAHHOW 1 ByZeT paBHATLCA NapameTpy "bitr", yctaHoBneHHOMY KomaHaol "rfconfig". Mpu
MCNONb30BaHUM pexuma "autobitrate", ckopocTb Nnepesaun byaeT BbIbMpPaTbCA M3 AMana3oHa, YCTaHOBNEHHOrO napameTpom "
minbitrate" (cm. HUXKe) Kak HUXHUIA Npesen u napameTpom "bitr'" komaHab! "rfconfig" Kak BepxHWit Npeaen ckopoctu. B atom
c/lyyae CKOpoCTb ByAeT ONTUMaNbHOW B KaXAblii MOMEHT BpemeHu. Eciv napameTp "minbitrate" He onpeaeneH, TO B KayecTse
HWXXHEro npejena CKopocTu nepeayn byaeT UCNo/ib30BaH MUHUMANbHBIV BUTPENT ANA AaHHOTO TUNA PaAMOMOAYNA.
AprymeHT "+/-DB" N03BONAET BANATL HA YYBCTBUTEIbHOCTb MEXaHW3Ma aBTOMATUYECKOrO KOHTPO/A BUTOBOM CKOPOCTU.
MexaH13M aBTOMATUHYECKOTrO KOHTPO/IA BUTOBOW CKOPOCTU MOXKET NPUHYAWTbL NOBbIWATL 6GUTOBYIO CKOpOCTb (bitrate) gaxke
€C/IM YPOBEHb CUTHANA HUXKEe NPMEMIEMOrO YPOBHSA Ha yKa3aHHOe KoanyecTBo deumben (mint IFNAME -autobitrate - <DB>).
Mnn HaobopoT He NoBbIWaTb BUTPENT, AaXKe eC/IM YPOBEHb CUTHAA CTasl Bbille MPUEMIEMOro YPOBHA Ha yKasaHHoe
Konmuectso geumben (mint IFNAME -autobitrate + <DB>).

® ‘"fixedbitrate" — oTkNtOUAET pexkum "autobitrate". B peskume GUKCUPOBAHHOM BUTOBOI CKOPOCTU YCTPOMCTBO paboTaeT Ha
NOCTOAHHOM BUTpeNTe, yCTaHOBNEHHOM NapameTpom "bitr" komaHgbl "rfconfig".

MapameTp yCcTaHaBAMBAET HUXKHUI Npesen 1A CKOPOCTU Nepesayun B pexkume "autobitrate”.

MapameTp OKa3sblBaeT BAUAHME HA GYHKLIMOHWPOBAHME PEKMMA aBTOMATUYECKOrO KOHTPOISi BUTOBOM CKOPOCTM CEAyIOLMM
06pa3om: OH yKasbiBaeT BEPXHUIA MHAEKC CKOPOCTH, HUXKE KOTOPOTO He BbINONHAETCA NPOBEPKa Ha OWKUBKM 1 NepenoBTOpPbI, TONLKO
3HepreTMyecKas BO3MOMXKHOCTb MOBbICUTb BUTPENT. ITOT NapameTp MOXKeT 6bITb Nose3HbIM Npu paboTe B Hanbosiee TAXKENbIX
YCNOBUMAX, NPU O4eHb BONBbLIOM KONMYECTBE KONNM3NIA. MHAEKCHI CKOPOCTU HYMEPYIOTCs OT 1 40 8 U COOTBETCTBYHOT CKOPOCTAM,
LOCTYNHbIM Ha paguouHTepdelice (CNMCOK JOCTYMNHbIX CKOPOCTEN MOXKHO NOCMOTPETb KoMmaHaon "rfconfig rfX cap"). 3Hauenue 0
OTMEHSAET AeNCTBME KOMaH/bI, YyCTAHOB/IEHO MO YMONYAHMIO.

MapameTp BKAOYaeT/oTkAoYaeT dyHKuumio Instant DFS.

® ‘extracost N" —yctaHaBimBaeT 406aBOYHYHO CTOMMOCTb A8 BCEX COEAMHEHMI HA YKa3saHHOM MHTepdeice. ITo 3HaYeHne
nNpubaBAAETCA K CTOMMOCTU COEAUHEHNS, BbIUMCIEHHOMY aBTOMATUYECKM NpoTokosiom MINT, anbo ycTaHoBAEHHOMY /1H06bIM
Apyrum cnocob6om. MoKeT BbiTb TOIbKO NMONOKUTENbHBIM. 3HaYeHMe 0 OTMEHAET AeicTBME 3TOTO NapameTpa.

® ‘"fixedcost N" — npucBamBaeT BCEM COEAMHEHUAM Ha 3TOM MHTepdeiice (Kpome join) GUKCUMPOBAHHOE 3HAUYEHNE CTOMMOCTY.
3HayeHue 0 OTMeHAEeT AeiCTBME 3TOro NapameTpa.

® "joincost" — ycTaHaBAMBaeT CTOMMOCTb BCEX COEAMHEHMI Ha 3TOM MHTepdeiice, NoyYeHHbIX C NOMOLLbO dYHKLMK "join" (no
ymonuaHuto 1). 3HayeHue 0 (HONb) OTMEHAET AeiCcTBUE 3TOrO NapameTpa.

MapameTp ycTaHaBAMBAET AOMYCTUMOE MaKCUMasIbHOE KOJIMYECTBO MOAK/IOUYEHHbIX aBOHEHTOB (C MCNONb30BaHUEM
paguonogkatoueHus). NMpu AOCTUKEHUW ITOTO 3HAYEHUA OCTa/IbHbIE MOMbITKW MOAK/IOUYUTLCA K CEKTOPY 6a30BOW CTaHumu byayT
OTK/IOHATBCA.

MapameTp ynpasnaeT npeobpasoBaHuem Tpaduka multicast B unicast.

Ecv Ha OAVWH 1 TOT e NoTOK multicast noanucaHo Aga uam 6onee KAMEHTOB, TO KaXKAOMY U3 HUX ByAeT OTNPaBAATLCA KONWA
MCXOAHOTO NOTOKaA B PeKMMe unicast.

[oNoNHUTENbHBIN NapameTp OrpaHUYMBAET KONMYECTBO MOAMMUCHMKOB A/1A KOTOPbIX MOXHO BbINONHATL AaHHOE NpeobpasoBaHme.
Ecnv orpaHuyeHmne He yKa3aHo, 3HauuT npeobpasoBaHue BbINOMHAETCA BCeraa. 3HayeHue 0 oTkAtoYaeT npeobpasosaHue B unicast.

1 BHUMAHUE

MpeobpasoBaHue B unicast TpebyeT KONMPOBaHUA AAHHbIX B MAMATH, YTO YBEMYMBAET HArpy3Ky Ha LEeHTPasibHbIN
npowueccop ycTponcTea. Kpome Toro, Kasaplit U3 NosyumBLIMXCA MOTOKOB Unicast MoxeT noTpe6oBaTb HEKOTOPOro
KOJIMYECTBa NePenoBTOPOB, YTO YBEIMUUT M 6e3 TOro BO3POCLUMIA B HECKO/IbKO pa3 TpaduK.

® "[0..5]" — KONNYECTBO NOAMNMCYNKOB, A1 KOTOPbIX BbIMNOJIHAETCA AaHHOe npeobpa3oBaHue. 3HauyeHue 0 OTMeHsAET AeicTene
aToro napametpa. Ecam 3HaueHue He ykasaHo, Npeobpa3oBaHue BbINOJHAETCA BCErAa. 3HaUYEHWE MO YMOAYAHMIO PaBHO 3.



Title

[-]failover MAC|auto

[-loamp N] [-hiamp N]

-maxamp N [-lockdown
)

monitor [-s] [-i SEC]
[MAC [MAC...]]

start | stop | restart |
clear

-[noJlog [detail]

Mcnonb3yeTca ANA pe3epBUPOBaHMA OCHOBHOTO KaHasa CBA3M, KOTOPbI MOXET bbITb OpraH13oBaH NOCpPeaCcTBOM Nto6oro
0b0opyf0BaHMA, B TOM YMCNIe U CTOPOHHErO. Mpu 3TomM mexkay ycTpoiicTBamu Master u Slave yctaHaBnunBaeTca cBA3b Yepes paguo,
a TaKxKe, C UCMONb30BaHMEM NCEBAO-PAAMONHTEePdelica, Yepes OCHOBHOM KaHan cBA3W. YcTpolicTBo Master, Ha KOTOPOM HAaCTPOeH
"failover", nposepset pgoctynHocTb MAC-agpeca yaanéHHOro ycTpoicTBa Yepes OCHOBHOM KaHan. Ecnu agpec goctyneH, To pabota
pesepBHOro KaHana (paauo) 6nokupyetca. Ecim agpec ycTpoiictea Slave nponagaet B OCHOBHOM KaHasie, TO pe3epBHbIi KaHan
pasbnokupyetca u TpaduKk NnepegaeTtca nNo Hemy, Ao Tex nop, noka MAC-agpec yAanéHHOro y3na He CTaHeT JOCTyrNeH Yyepes
OCHOBHOW KaHan.

Ec/vn B KayecTBe OCHOBHOTO (pe3epBMpPyeMOoro) KaHana UCMNo/b3yHTCA TakKe yeTpoiicTea MHOUHET, KpuTeprem paboTbl anroputma
6yfeT He TOIbKO HaNnuMe/oTCyTCTBUE abTEPHATUBHOM CBA3M C KOHTPOIMPYEMbIM Y3/10M, HO M CTOMMOCTb 3TOrO coeguHeHus. Mpu
OZiHOBPEMEHHOM BKJ/IOYEHMM, YCTPOICTBO, KOTOPOE MPeLOCTaBAAET MEHbLUYIO CTOMMOCTb CBA3M (Nyylliee KayecTso) yepes
paamMoKaHan, CTaHeT OCHOBHbIM, BTOPOE YCTPOMCTBO BbIK/IKOUMT CBOW NepeaaTuuKk v nepeinsér B pesknum oKuaaHus.

Bonee noapo6HO HacTpoitka AaHHOM GyHKUMM onucaHa B nogpaszaene "Mpumepsb!”.

"loamp" — ycTaHaBAMBaeT MMHUMAaNbHbIN ypoBeHb curHana "N" ans yxe NoAKNHOYEHHOro coceaa. YpoBeHb yKasbiBaetca B aAb
Kak SNR ansa Tekyuiero 6utpeiTa. EcvM ypoBeHb CUrHana NafaeT HUMKE YKa3aHHOTO 3HaUYEHUA, cocea, OTKNIOYAETCA. 3HaueHne
no ymonyanuto — 0.

® "hiamp" — MUHUMaNbHBIN YPOBEHb CUrHANA OT NOTEHLMANBbHOIO coceaa (CoeAnHeHMe elLe He ycTaHoBAeHO). Ecam 3HaveHune
YPOBHA CUrHaNa paBHO UM NPEBbILIAET YKazaHHOe 3HaYeHWeE, y3en byeT paccMaTpMUBATLCA Kak KaHAMAAT B coceau. 3HaueHne
Nno YMONYaHuIo — 2.

OrpaHu4MBaeT MaKkCMManbHbIi yposeHb curHana "N", npeaoTspallas nogxAto4eHne yCTPoMcTs. Mpy NpesbIleH MOLHOCTH yKe
NOAK/OYEHHbIM COCEAO0M, COeauHEeHUe ByaeT pasopBaHo.

® "[-lockdown T]" — 6n0KMpYeT NOMbITKX NOAKNOYEHUSA YCTPOMCTBA, YPOBEHb CUTHANA KOTOPOTO NMPEBbICU/ IMMUT, Ha 3aAaHHOe
Bpema.

Ecnm MAC-agpec He yKasaH, TO MOHUTOPUHT ByaeT NponsBoaAMTLCA 419 BCEX COCeAei U KaHAMAATOB AaHHOrOo y3na. Bmecto MAC-
apecoB AoNyCcKaeTca Ucnonb3osaHue “nodeid” (MAEHTUGUKATOP) MAKM CUMBONIBHOE UMA Y3Na.

® "_g"— OTK/IIOYAEeT NOCTPOUHbINA PEXUM BbIBOAA (BbIBOA, B O4MH 3KpaH).
® ".jSEC"' - ycTraHaBAMBAET MHTEPBa/I OGHOBNEHMA HPOPMaALMK.

3anyck/ocTaHoB/nepesanyck/ouncTka KoHdurypaumm npotokona MINT ansa cooTeTCTByHOLWErO MHTEPdEiiCa.

[aHHble NnapameTpbl UCMONb3YIOTCA 418 YNPaBAEHUA OTNPaBKOM coobLueHunii npoTokonom MINT B CUCTEMHBIN KypHan yCTPOMCTBA.
Bcero cyuiecTsyeT Tpu pekuma:

® "_nolog" - }KypHanMpoOBaHWe OTKNOYEHO.

® "_Jog" — orpaHMYEHHOE KypHAIMPOBaHUe. B cUCTEMHOM XXypHane ByAyT perucTpMpoBaTbes COOBLEHMA TONBKO O
NOAKNIOYEHUN/OTKNIOYEHUM coCeaeN.

"-log detail' — neTanuanpoBaHHOE }KypHaNMPoBaHUE. TIOMUMO COOBLLEHWMI B PEXKMME OTPAHNUYEHHOTO KYPHATMPOBAHUSA,
TakKe 6yayT perncTpupoBaTtbcs coobLeHns 06 M3MEHEHUM CTOMMOCTEN MapLLPYTOB U U3MEHEHWUU BUTOBOM CKOPOCTM (Npun
BK/IIOYEHHOM pexkume "autobitrate").

YacToTHbIA POYMUHT



Title

-roaming {leader |

enable [multiBS] [global]

| disable}

profile N|all [-freq X[,Y,
N-M,...] [ auto] [-sid X[,
Y,..]J] [-band NN] [-bitr
NN|max] [-miso [ -
mimo [greenfield |
legacy]] [-type
{master/mesh[slave}] [-
key XXX] [-nodeid N] [{-
minbitr XXX [-autobitr
[+/-dB]] | -fixedbitr}]
[enable [ disable |
delete]

[na obneryeHns 3a4a4m ynpasBieHUA YacTOTHbIM PECYPCOM, YMEHbLUEHWUSA NOMEX M ONTUMMU3ALLMK NONOCI MPOMYCKaHUA YCTPOCTBa
cemeiictBa R5000 NoaAepK1BaOT PEXUM YaCTOTHOTO POYMUHTa. MO YMOAYAHMIO POYMUHT OTK/OYEH, YCTPOICTBO paboTaeT ¢
dUKCUPOBAHHBIMM NapameTpaMmn paamonHTepdeiica, onpeseneHHbIMU B KOHGUTypaLmK.

"leader" — onopHbIit y3en B TepmuHonorum MINT, KoTopbliii ByaeT ycTaHaBnMBaTh TpebyemMble PaaMoYacToTHbIE NapamMeTpbl
ceTu. "Roaming leader" Tak»e paboTaeT ¢ GUKCMPOBaHHbIMM NapaMeTpamu pagunounHTepdeiica, ogHaKo MHGoOpMaLMa O ero
Ha3HauYeHUN NepepaéTca B CeTb B CNELMaNbHBIX NMAKETAX, Tak YTo 11060 y3en MOXKeT onpesenuTb, MOAK/IIOUYEH N OH K
OMOPHOMY Y31y UNIN K CETU, B KOTOPOM Y¥Ke eCcTb OMOPHbIN y3e/. PasymeeTcs, ecv B CETU Ha3HAYeHO HECKOJIbKO OMOPHbIX
Y3/10B, TO MX NapameTpbl AOKHbI 6bITb UAEHTUYHBIMU. KpOMe TOro, onopHbiit y3en nopaepusaeT dyHkuum DFS u "Radar
Detection" (ecnv ycTaHOBNAEHa COOTBETCTBYIOLLAA IULEH3UA).

"enable" — ocTanbHble y3nbl CETU (KNAMEHTLI), UCNoONb3yoWwume "roaming" Ans Noncka NoAX0AALLErO ONOPHOTO y3/1a UK CETH, B
KOTOPOW TakoM y3en y:ke nmeetcs. HenocpeacTBEHHO MOWUCK BbINOHAETCA NYTEM nepebopa pagnoYacTOTHbIX NapameTpos,
onpeaensaembix C MOMOLLbIO cucTembl npodunenn. Kaxkaplin npodunb onpeaenset Hekuit GUKCMpPoBaHHbIA Habop NnapameTpos
paavouHTepdeiica, KoTopble ByAyT yCTaHaBANBATLCA B CUCTEME NEPe KaXAbIM 0YepeHbIM 3TarnoM NMoucka. IBPUCTUYECKUI
aNropuTmM nomcka BbICTPo oLleHMBaEeT 06LLyo 06CTaHOBKY B 3pupe 1, OCHOBbIBAACH HA K/OYEBbIX MapameTpax npodunei,
BbIBMpPaeT U3 yncna obHapyKeHHbIX ceTeit Hanbonee noaxoasulyto. Ecam ceasb ¢ 6a3oBoit cTaHuUMel byaeT noTepsHa,
abOHEHTCKUI TEPMUHAN NOMbITAETCA NEPENOAKIUNTLCA K HEN OMH Pas, B Cly4ae HEYAAuM HaYHET UCKaTb BO3SMOMXKHOCTb
NOAKNIOYEHUA K HOBOM 63a30B0M CTaHUUM.

"multiBS" — KNMEHTCKOE YCTPOWCTBO NOCTOAHHO KOHTPOIMPYET KAaYecTBO CBA3M, U €C/IM OHO 3HAYUTENbHO YXYALIAeTcs, TO
K/IMEHT pa3pbiBAET CBA3b U AeNaeT NOMNbITKY HaUTU Apyryto 6a3oByto cTaHuumto. Ecav napametp "multiBS" BbIKNIOYEH, TO KNNEHT
6yaeT COXpaHATb MOAK/OYEHME C TeKyLL el 6a30BOI CTaHLMEN NOKA CUrHaN He NPONagET COBCEM.

"global" —napameTp, NpK yKa3aHUM KOTOPOTO YCTPOWMCTBO AO/IXKHO UCKATb U MOAKNIOYATLCA TOILKO K CETU, B KOTOPOW
NpUCYTCTBYET 0AMH Uan 6onee rnobanbHbIX ONOPHbLIX Y3108 (roaming leader global). MpeaHasHaueHa ana npefoTBpaLLeHUs
CO3/aHUA JIOKaIbHO 3aMKHYTbIX CEFMEHTOB, OTOPBaHHbIX OT AOCTYNa K OCHOBHOW ceTU. B KayecTse r106anbHOro onopHoro
y31a MoXeT bbITb HazHaueHo Ntoboe ycTporicteo MINT (8 Tom uncne InfiMUX), umetolee HenocpeacTBEHHDINM JOCTYN U3
LieHTpa ynpasieHus uam umetoLee AocTyn B ceTb MHTEpHeT.

YnpasneHue npopuaaMU pOyMUHTa.

"N/all' — Homep npoduns.

"freq X[,Y,N-M,...] | auto" —4acTtoTa (Mam cnncok YacToT) paguonHTepdelica. Mapametp "auto" yKasbiBaeT, YTo 4/19 MOUCKA
6yayT UCMNO/Ib30BaHbI BCE HYACTOTbI, NOAAEPKMBAEMbIE AAHHBIM PAAVOMOAYNEM, C YHETOM UMEIOLLENCA IMLEH3NN.

"sid X[,Y,..]" — ceTeBoit uaeHTMMKaTOP (MM CNUCOK NAEHTUGUKATOPOB) AnA PaboTbl B KOHKPETHOW CETU.

"bitr NN [max" — 6UTOBaA CKOPOCTb paguonHTepdeiica. rpaeT poab BEPXHEro OrpaHUYeHms CKOPOCTU NPU BKAOYEHHOM
pexume "autobitrate".

"band NN" — luMprHa NoNocbl NPONyCcKaHUsA.

"type {master|mesh[slave}" — Tun y3na B cetu.

"key XXX" — kntou goctyna "XXX" Kk ceTu.

"nodeid N" - ID y3na.

"fixedbitr' — dukcpoBaHHaa 6GUTOBaA CKOPOCTb y3na.

"minbitr XXX" — HUXKHWUIA Npeaen Ana CKOPOCTM nepeaayu B pexume "autobitrate".

"autobitr [+/-dB]" — pexkum paboTbl C aBTOMATUYECKMM KOHTPOIeM BMTOBOI ckopocTu. HeobszaTenbHblit aprymenT " [+/-dBJ"
No3BO/IAET KOPPEKTUPOBATL YYBCTBUTEILHOCTb KOHTPO/IA CKOPOCTY.

"enable | disable | delete" — sBknouaet/BbikNo4aeT/yaanser npodunb.

"-miso [-mimo" — BbI6GOp MeToAa KOAMPOBaHUA curHana: MIMO nubo MISO.

"greenfield" — BkntoyaeT pexxum "Greenfield". JaHHbIA peXKMM yMeHbLIAeT pasmep nepesaBaemMmoro Kagpa, yaansas ucxogHoe
(pre-802.11n) none 13 3aronoBKa. Mo3BoONAET yBEAUUUTb NPOU3BOAUTENBHOCTb HA 15%, a TakKe n3bexatb 06paboTku U
[EeKOAMPOBaHUA LYMOBbIX NPeamby, 4To NPUBOAUT YNYYLLEHWIO KAYecTBa CUrHaNa.

"legacy" — oTkntouaet pexum "Greenfield".

NokanbHas 6a3a faHHbLIX Y3108

addnode [-defgw X.X.X.
X] [-defmask X.X.X.X]

MNossonsaer C¢OpMVIPOBaTb JIOKa/IbHYO 6a3y AaHHbIX yCTpOﬁCTB, C KOTOpbIMHU ,Cl,aHHbII;II Y3e/1 MOXeT YyCTaHaB/IMBaTb COEANHEHUA.

"defgw" — ycTaHaBAMBaeT 3HaYeHMe No ymonyaHuio IP-agpeca wntosa.
"defmask" — ycTaHaBnnBaeT 3Ha4YeHME N0 YMOIYAHUIO MaCKM CETU.



Title

addnode -mac X:X:X:X:X:
X [-key STRING] [-note
STRING] [-maxrate N| -
maxmcs N] [-lip X.X.X.X]
[-tip X.X.X.X] [-mask X.X.
X.X] [-lgw X.X.X.X] [-tgw
{X.X.X.X | none}] [-Icost
N] [-tcost N] [{-setpri | -
addpri} NN | -1] [-mimo
| -miso] [-disable | -
enable | -delete]

delnode -mac X:X:X:X:X:X

"mac" — MAC-aapec NoAKNH04aEMOrO YCTPOWCTBA.

"key"— yHUKaNbHbIN KNKOY YCTPOMCTBA (40 64 CMMBONIOB; €C/IN COAEPKUT NPo6esbl, NOMELLAETCA B KaBbl4KK). AHANIOTUYHbIN
KNtoY Ao/mKeH BbITb yKa3aH B napameTpe "key" ycTpoicTBa, KOTOPOE NbITAETCA NOAKNHOUYUTLCA.

"lip" — nokanbHbIN IP-agpec. ITOT agpec NpUcBaMBaeTcA JaHHOMY YCTPOMCTBY NOC/E TOrO Kak CBA3b C yAaNeHHbIM
YCTPOWCTBOM YCTaHOB/IEHA.

"tip" n "mask" — IP-agpec n Mmacka ceTv yAaneHHoro ycTpoicTea. JaHHblii agpec 6yaeT HazHayYeH yaanieHHOW cTopoHe nocne
yCTaHOB/IEHUA coeanHeHnsA. MacKa NpUMEHAETCA K JIOKaNbHOMY U yaaneHHomy IP-agpecam. B caydyae, ecnm macka He
YKa3aHa, agpeca UCcnonb30oBaHbl He byayT.

"lgw" — IP-appec nokanbHoro wnts3a. NMpuceanBaeTca AaHHOMY Y31y MOC/e YCTaHOBEHUA COeAUHEHUA.

"tgw" — IP-agpec yaaneHHoro wto3a. MpucsansaeTca yaaneHHoOMy y3/1y Nocne yCTaHOBNEHUA COeAUHEHNA.

"none" — 3anpewwaeT nepegady yaanéHHOMY y31y MHGOPMALLUMK O LWO3e NO yMoAYaHuio (cM. napameTp "defgw").

"lcost" — CTOMMOCTb COEANHEHNSA C YAANEHHBIM Y3/IOM CO CTOPOHbI AA@HHOTO y3/1a. EC/in 3HaueHWe napameTpa He yKasaHo,
6yAeT MCNO/b30BaTLCA CTOMMOCTb, aBTOMATUYECKM pacCUUTaHHaA NpPoTokosom MINT.

"tcost" — CTOMMOCTb COeAMHEHNA YAANEHHOTO Y3/1a C AaHHbIM y310M. ECiM napameTp He yKasaH, To 6yAeT MCcno/ib30BaTbeA
CTOMMOCTb, aBTOMAaTUYECKMN paccunTaHHaa npotokonom MINT. Ecniv ob6a napameTpa "lcost" u "tcost" ykasaHbl Ha nape
yCTpoWcTB, napameTp "/cost" umeeT 60NbLINIA NPUOPUTET U BYAET MCNOb30BaH B NEPBYHO O4EPEb.

"enable/disable/delete" — pa3pelwaer/3anpeLLaeT UCNONb30BAHME AAHHOMN 3aMNUCK B JIOKAbHOM Baze AaHHbIX UK yaanset
3anuce.

"maxrate" — N03BONAET yKa3aTb MaKCMMasibHYIO CKOPOCTb NepeAayn yaaneHHoro Wwaosa B Kbut/c.

"maxmcs" — N03BONAET yKa3aTb MaKCUMaNbHYIO MOAYNALMIO.

"-mimo [ -miso" — ycTaHaBAUBaeT pexxum obmMeHa JaHHbIMM C YCTPOICTBOM.

"setpri [ addpri" — napameTpbl NO3BONAIOT UBMEHUTL/YBENINYUTD MPUOPUTET NAKETOB, MPOXOAALLMX YEPES YKa3aHHOE
ycTpoiicto. MapameTp "setpri" ucnonbsyertcs AnA USMEHEHUA NPUOPUTETA NAKETOB, U YCTAHOBUTL EI0 PaBHbIM YKa3aHHOMY B
KOMaHAe 3HayeHuto. Ecnm ykasbiBaeTca 3HadeHue "-1", ToO NpMOPUTET NaKeToB cOpacbiBaeTCA B CaMblii HU3KWIA. Mpu
MCNo/b30BaHWM NapameTpa "addpri" NpMopuTeT NakeTa U3MEHsETCs, TO/IbKO €C/IM OH HUKE, YKa3aHHOTO B KOMaHAe. [JaHHbIM
NapameTPOM MOYKHO TOJIbKO NMOBbLICUTL NPUOPUTET.

"note" — TeKCTOBOE NpMMEYaHNe K YKazaHHOMY y3y.

"mac" — ypanaet 3anucb YCTPOMCTBA C YKa3aHHbIM MAC-aApecom 13 I0KanbHOM 6a3bl aHHbIX.

BbINONHEHWE KOMaHA Ha Y4aNeHHOM y3ne

remd {-n[t] ADDR | -all |
-I[t] -swg N [-t]} [-self[2]]
[-key KEY] [-t] [-q]
[-mask 1,2..16]
{"Command" | -file URL}

BbinonHeHne KOMaHJ, Ha YAaleHHbIX Y31ax AaéT BO3SMOXHOCTb € ogHoro y3i1a MINT nocbinatb KOMaHAb! 418 BbINOJHEHUA Ha
OAHOM UAIN cpasy Bcex ycTpoictax MINT B ceTu.

"-n ADDR|all" — onpegenset MAC-aapec y3na ¢ KoHdpurypaumeit MINT, Ha KOTOpbIV NOCbIIAETCA KOMaHAA, UK NO3BONAET
06paTUTLCA KO BCeM ycTpoiicTBam B ceT MINT.

"-["— nocblnaeT KOMaHAbI TONbKO Ha y3nbl ceTr MINT, KOTopble MMEIOT HenocpeACcTBEHHOE PAaANOCOeANHEHNE C AAHHBIM
YCTPOWCTBOM.

"-swg N"— onpegenser rpynny KOMMyTaLuu, BCeEM y3a1am KoTopoii B ceTv MINT 6yaeT oTnpaBneHa KomaHaa.

"self[2]" — BbINONHAET NOCbINaEMblE KOMaHZbl HA CAMOM YCTPOMCTBE, HO TO/IbKO B TOM C/ly4ae, e/ KOMaHaa bbina
BbINO/IHEHA BCEMM YAANEHHbIMM y31amu. "2" — KomaHAa 6yAeT BbINO/IHEHA YCTPOWCTBOM, AaXKe eCv OAWH U3 YAANEHHbIX
Y3/108B BbINOSIHEHWE KOMaH/bl He NOATBEPAU.

"key KEY" — knto4 ANA A0CTYNa K y31aM CETU C BKNIOYEHHBIM PEXMMOM YAANEHHOTO YNPaBAEHUA KOMaHAAMM.

"[t]" — aKTMBMPYET BbIBOL MHOPMALLMM HE B CUCTEMHBIN XKYpPHas, a Ha 3KpaH. MapameTp paboTaeT TO/LKO B Cyyae, ecnu
3anpoc OTNPaBAAeTCs Ha onpeaeéHHOE KOIMYEeCTBO YCTPOICTB, CNef0BaTebHO 3apaHee 3BECTHO KOIMYECTBO OTBETOB,
KOTOpble A0KHbI NOCTYNUTb.

"-@" — OTKNIOYAET KYPHANMPOBAHWNE YAANEHHOTO BbINOJHEHWA KOMaHJ, B CUCTEMHbIN KYpHaI.

"Command" | -file URL" - yKka3blBaeT KOMaHAy A/ BbINOAHEHUA, MMB0 NyTb K KOMaHAHOMY daiiny, pasmeLLeHHOMY Ha
cepsepe FTP.

BHMMAHUE

MakcumanbHas ganHa Komanabl "Command" coctaBnset 60000 cumBonos, Ho Npu paboTe uepes SSH/Telnet goctynHo
TosbKo 512. Ecnu Balwa KOMaHAQ@ ANVHHEE 3TOro 3HaYeHUsA, TO BOCMONb3YINTECh, NOXaNyiicTa, pexxumom "KomaHaHas
cTpoka" B web-uHTepodelice ycTpoiicTsa.

"-mask 1,2..16" — N03BONAET HAa3HAYUTb A0 16 NPON3BObHLIX KNAacCUPUKALMOHHbIX NpU3HaKoB. Hanpumep, MUX-1, BS-2, CPE-
3, PTP-4, PTMP-5, MIMO-6,Master-7,Slave-8 1 T.4. 3T NpU3HaKN UCNONb3YIOTCA NPU BbINOAHEHUU KOMaHAb! "mint rcmd" ans
OrpaHuyYeHns AelCTBUA KOMaHAbl TOJIbKO TEMU YCTPOMUCTBAMM, Y KOTOPbIX NPUCYTCTBYET YKa3aHHbIN npusHak (mint rf remd -all -
mask 3,8 “sys version”).



Title

-remdserver [-guestKey BbIKNIOYAET PEXMM YAANEHHOTO YNPaBAEHUA KOMaHAAaMU (N0 YMONYaHMIO BKAtOUEH). ECIM yKa3aH KOHKPETHbIW nHTepdeiic,
STRING] [-fullKey NpYMeHsAeTca ANA HAaCTPOMKM AaHHOTO HTepdelica, B NPOTUBHOM C/ly4ae ANA HAaCTPOWMKM YCTPOWCTBA B LLEIOM.

STRING] [-mask 1,2..16]
® "_guestKey STRING" — ycTaHaB/MBaeT rocTeBOM KoY y3/1a. FOCTEBOI KoY MO3BO/IAET BbIMOHATL Ha y3/1€ TO/NbKO Te KOMaHAbl,

KOTOpbIE HE U3MEHSAIOT KOHOUIYpaLumIo YCTPOICTBa.

® "_fullkey STRING" — ycTaHaBNMBaeT KNtOY y3/1a ANA MOSHOIO AOCTYNa K ero KoHGUrypauum.

® "[-mask 1,2..16]" — N03BONAET Ha3HAYMUTb A0 16 NPOU3BO/bHBIX KNACCUOUKALMOHHBIX MPU3HaKkos. Hanpumep, MUX-1, BS-
2, CPE-3, PTP-4, PTMP-5, MIMO-6,Master-7,Slave-8 1 T.4.

MapuwpyTu13auua B ceTax ¢ Tononoruei "3sesga”

MpoTokon ODR — 3T0 HaAcTpoWiKa Hag, npoTokonom MINT, KoTopaa NO3BONAET peann30BaTb MapLLPYTU3aLMIO B CETAX C Tononorven "3sesaa” 6e3
MCNO/Ib30BaHUA KaKoro-Mbo crneLmanbHoOro NPOToKoNa MapLIpyTU3aLmUu.

OCHOBHbIM NPEVMYyLLLECTBOM UCNONb30BaHUA GyHKLMOHaNbHOCTM ODR ABNsAeTCA yBeIMYeHMe NPONyCKHOW CNOCOBHOCTM KaHaNoB CeTU. 3TO NPOUCXOAMT 3a CHET
0CBOBOKAEHMA YACTV NONOCHI NPONYCKaHUA KaHana, 06bIYHO UCMO/Ib3YEMOI MPOTOKOIOM MapLIPYTU3aLLMK, ANA Nepesayn cnyxebHoi nHdbopmaumm.
MpoTokon ODR pacnpocTtpaHAeT IP-npeduKcbl y310B ceTn nocpeacTBom npotokona MINT Ha KaHa/IbHOM ypoBHe.

MpoTokon ODR MOYKHO UCMNO/1b30BaTh TO/IbKO B CETAX C Tonoaorue "3se3na", rae BCe y3/ibl CETU COeAMHEHbI TONIbKO C LEHTPaNbHbIM y3710M. MpUMepom Takoi
ceTu AnseTca becnpoBogHan ceTb "TOUKA-MHOroTOuKa", rae Kaxabli abOHEHT NOAKNIOYEH TONbKO K 6a30BOW CTaHLMUMU.

-odr hub HasHaueHue ycTPOICTBa B KAUeCTBe LLEHTPasbHOrO y3na.

-odr spoke [[-] HacTpoiika ycTpoiicTB, NOAKIOUYEHHDIX K LIEHTPanbHOMY y3/y. Mo3BONAET yKasaTb CUCOK IP-agpecos/ceTeit ¢ ucnonb3oBaHuem
connected [SACL]] [[-] cnucka Access Control List.

kernel [SACL]]

® ‘"connected" — no3BonseT aHOHCMPOBaThb IP-agpec/ceTb, 3aAaHHble Ha MHTepdeiice yCTPOMCTBaA.
® "kernel' — aHOHCMpYeT CTaTUYECKME MapLIPYTbl (HAaCTPOEHHbIE Ha YCTpOMCTBE KOMaHaoM "route add").

-odr disable | show
® "show" — NPOCMOTP TEKYLLEro COCTOAHMA NPOTOKoa ODR 1 KapTbl YyCTaHOB/IEHHbIX CBA3EMN.

® "disable" — oTKNlO4EHWE MapLIPYTU3aLMM C UCMO/Ib30BaHUeM npoTokona ODR.

Pexxum paboTbl C LEHTPaNM30BaHHOM pa3gayeii mapkepa (noanuHr)

PeXX1Mm LeHTPaNN30BaHHOM pa3gaym mapkepa (onpoca) No3sosAeT yBEIMYUTb YCTOMUYMBOCTb M MPOMYCKHYIO CNOCOBHOCTL CEKTOPOB 6a30BbIX CTAHLMIA B
ycnosuax 60AbLLOI HAarpysky u aucbanaHca B ypoBHAX CUrHaN0B OT aBOHEHTCKMX ycTpoicTB. OCOBEHHO Moe3eH B TeX Cy4anx, Koraa aboHeHTCKuUe yeTpoicTea
Haxo4ATCA Ha 3HAYMTEIbHOM yAaNeHUU UK BHE NPAMOW BUAMMOCTMU APYr OT Apyra U HEe MOTYT KOOPAMHMPOBaTb CBOW AEMCTBUA, NPOCNYLINBAR cpeay
nepegaun. Pexkum onpoca no3sosseT 06ecneymnTb YyCTOMUMBYIO CBA3b HECKONbKMX aBOHEHTOB B YC/I0BMAX, KOTAa MeToZ ciy4aiHoro goctyna CSMA/CA Boobue
He paborTaerT.

HecmoTps Ha HeKoTopoe CHUXKeHne abCcoNOTHOM NMKOBOW CKOPOCTU NepeAayu, 3TOT PeKUM CYLLECTBEHHO MOBbILWAET O6LLYI0 NPOMNYCKHYO CNOCOBHOCTL
ceKTopa 633080 CTaHUMM K 06ecneYnBaeT PaBHOMEPHOCTb NOTOKOB AaHHbIX. ANrOpUTM paspaboTtaH Takum 06pa3om, 4Tobbl MUHUMU3MPOBATL KONMYECTBO
cnyebHoN MHpopMaLmu, NnepecbNaemoit B adpupe npy CoXpaHeHUM BbICOKOM NPOWU3BOAMTENBHOCTM U YCTOMYMBOCTU. MHTEPBAN pPacchbiIKM MapKepoB
BbIYUCAAETCA MHAMBWAYANbHO ANA KaXA0ro abOHEHTCKOro yCTPOCTBa M AMHAMMYECKH U3MEHAETCA B npoLecce paboTbl.

K HefocTaTkam MapKepHOro A0CTyna B PaAMOCPEAE MOXKHO OTHECTU OTHOCUTENbHO BOIbLUYIO HaYa ibHYIO 3aAePHKKY M pasbpoc BPEMEHU OTK/IMKA Ha KOPOTKMUX
naKeTax, YTo CKa3blBAETCA Ha KPUTUUECKMX K 3TUM NapameTpam CepBucax, Takux Kak online-urpbl u Tenemetpus. Kpome Toro, Aga cekTopa 6a30Boi CTaHLMUM C
MapKepHbIM AOCTYNOM, HaXOAALMECA B HENOCPEACTBEHHOM 61130CTH U paboTatoLme Ha OANHAKOBBIX UK BAN3KMX YAcTOTaX, MPAKTUYECKN NONHOCTbIO
nopgasAAtoT paboty Apyr Apyra.

poll {start [[-]qos] [[-]

log] | stop | stat [clear]} "start" — 3anycK pexxvma noaiuHra.

"gos" — 3anyck pexuma "qos" (NpruopuTM3aLmMm) Ha BOCXOAALLEM KaHane.
"log" — BKNlOUEHME pekMMa 3anncK coobLLEHMUI B CUCTEMHDII XKYpHan.
"stop" — OCTaHOB peXxuma NoJIMHra.

"stat" — BbIBOA, CTAaTUCTUKM NO paboTe B JAHHOM PEXUM.

"clear" — 04MCTKA HAKONNEHHOW CTAaTUCTUKM.

OrpaHuyeHus Ha BKAIOYEHME AaHHOTO PeXMMa paboTbl OMUCHIBAIOTCA B Pa3ae/ie ONMcaHWa TUMOB YCTPOWCTB apxuTeKTypbl MINT.
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Cucrema o6HoBeHUA nporpammHoro obecneyeHus "Over-the-air update"

Cuctema "airupdate" nossonset obaerynTb 33434y MacCoBOM CMeHbI NporpammHoro obecnevenus B cetv MINT, cocTosLel 3 60/1bLLIOro YACA OLHOTUMHbIX
yCTpoiicTB. Tenepb A/1s 3TOr0 AOCTATOUHO BPYUHYIO (MAM Yepes NNaHUPOBLLMK 3a4a4) 0BHOBUTL NporpaMmmHoe obecrneyeHme TONbKO Ha OLHOM YCTPOWMCTBE
(Kaxkporo TMNa), ocTasbHble YCTPOWUCTBA ByAYT O6HOBNEHbI aBTOMATUUYECKM.

-airupdate {disable |
{[active [ passive][force}}
[-f ftp://user:pass@host
/path/file]

Kapoe ycTpoicTBO MOXKET BbITb HACTPOEHO Ha UCMO/Ib30BAHWE aKTUBHOIO UM MACCUBHOTO PeXKMMa 06HOBEHUA. AKTUBHbIe
YCTPOICTBa NeproanYeckm (Kaxable nonyaca) aHoHeupytoT B ceTb MINT nHbopmaumio 06 MMetoLwemcs Y HUX NPOrpaMmmMHOM
obecneyeHnu, ero Bepcuio U Bpems HenpepbiBHOM (6e3 nepesarpy3ok) paboTbl ¢ 3Toi Bepcueit. Bee yctpoiictea cet MINT (u
AKTUBHbIE U NAaCCUMBHbIE) NPUHUMAIOT M HAKaNAWBaOT MHGOPMALLMIO, NONYYAEMYIO OT aKTUBHbIX YCTPOMCTB, BbIOMPAA UCTOUHUKMY,
npegnaratolime Hanbonee HOBYHO Bepcuio 1 paboTatoLme ¢ Helt Hanbonee fonro. Mocne HEKOTOPOro Nepuoaa HaKoMIEHUA
MHPOPMaLLMM YCTPOICTBA NOCHINAIOT CBOM 33aABKMU Ha MOJTy4eHMe HOBOI BepCcUMK Hanbosiee NoAXOAALLLEMY UCTOUHUKY. AKTUBHbIE
YCTPOWCTBA COBMPALOT 3aABKM, FPYNNUPYIOT UX U NPOU3BOAAT PACChINKY HOBOM BEPCUU OAHOBPEMEHHO BCEM NOANMUCYMKAM C
NOMOLLbIO CMeunanbHOro NPOTOKONA MHOroaapecHor paccbinkn MINT-MTP.

® "force" — pexxvm, UCNo/b3yOLWMIACA AN IKCTPEHHOrO 06HOBEHUA NMPOrPaMMHOro obecnedyeHns. ITo KoMaHaa
HenocpeACTBEHHOTO AEMCTBUA, OHA HE COXPAHAETCA B KOHGUIYPALMU, HO CAYXKUT CUFHANOM A5 BCEX YCTPOWCTB HEMEAIEHHO
nocnaTtb CBOW 3afBKU Ha OBHOB/IEHNE HE3aBUCUMO OT PEXMMA PaboTbl U He AOMKUAAACH OKOHYAHWA NEPUOAA HAKOMAEeHUA
MHbOpMaL UK.

® "-f'—yKa3bIiBaeT NyTb Ha ftp-cepsepe, 0TKyAa YCTPOMCTBO byAeT ckaumsaTb 06HOBAEHMS.

Ecnum B npouecce paccbiikM NPorpamMmMHoro obecrneyeHus rpynne nognucYMKos Nnpousoinaér cboi npu nepegaye, nmbo noteps
CBA3M MEXAY UCTOYHMKOM M MOAMUCHUKOM, TO MOAMNMCUMK NPEKPATUT NPUMEM 06HOBNAEHUA M ByAET NOBTOPATL 3aNpoc Npu
MONIYYEHWM CNIEAYIOLLMX AHOHCOB A0 TeX Nop, NoKa 06HOBEHWE He ByAeT yCrneLwHo 3aBepLUeHo.

YcTaHOBKa coeAnHEHKM TMNa join

Jjoin IFNAME1 IFNAME2

disjoin

Ba)XHbIM cBOMCTBOM apxuTekTypbl MINT ABnseTca cnocobHOCTb 06beAUHATL B e4UHYI0 ceTb ""mesh" HEeCKOIbKO pa3/InyHbIX
nHTepdeiicos ogHoro yctpoiictaa. Mossonset ABym (Mnm 6onee) nHTepdeiicam 0LHOro yCTPOMCTBA YCTAHOBUTL CBA3b APYT C APYrOM
TaK, KaK ByATO OHM ABNAIOTCA ABYMSA Y3/1aMU OAHOW ceTU. HUKaKMe pasnnyma B napameTpax HacTPOMKM 3TUX MHTepdencos u
NPOTOKO/OB HE ABNAIOTCA NPENATCTBUEM A1 06beAMHEHUA. TaKMM 06pa3om, HaNPUMEP, MOXKHO 06belEHUTb PaAMO U NCEBAO-
pagvouHTepdenco.

Pa3yMHO KOMBMHMPYA NEPEMbIYKM join 1 NceBao-pagnonHTepdeincbl MOXHO o6ecneumnTb Hasmyme B CETU JOCTaTOYHOIO KOIMYeCcTsa
HafEHbIX aNbTEPHATUBHbIX NyTEN ANs obecneyeHns ONTMManbHOCTM PacnpocTpaHeHus TpaduKa 1 ycTpaHeHus y3kux mect (bottlen
eck).

I BHUMAHME

EC/M HeCcKobKO MHTEPbEcoB 06beamrHeHbI C NOMOLLbIO GYHKLUMKM "join", TO MW BKIKOYEHWUMN UX B FPYNNY KOMMYTaLWUK
cneayerT yKasbiBaTb TONbKO OAMUH U3 HUX (nto6oir).

MapameTp oTmeHsAeT obbeanHeHne nHTepdeincos.

NHdopmauus 0 TeKyLLUX CBA3AX

info MAC

ping [-n MAC] ... [-s LEN]
[-swg N] [-p PRIO] [-i]

MapameTp BbIBOAMT MHPOPMaLMIO O cTaTyce y3na "MAC" 1 MapLIpYT NPOXOXAEHWA TpadmKa 40 AAHHOTO y3na.

MocblnaeT TecToBble NaKeTbl OT ceTeBOro MHTepdeiica. PesynbTaT paboTbl KOMaHAbl OTPaXKaeTca B CUCTEMHOM KypHane. Ecaim MAC-
ajfjpec ceTeBOro y3/1a He yKasaH, TO TeCTOBbI NaKeT byaeT oTnpas/ieH Bcem y31am ceTn B pexkume reliable multicast.

CneflyeT UMeTb BBUAY, YTO, B OT/IMUME OT LUMPOKO U3BECTHOM ceTeBOW yTUAUTLI "ping", KomaHaa "mint ping" nonyyaet TonbKo
NoATBEPXKAEHWA O AOCTaBKe, a He 06paTHbIe NaKeTbl OT TECTUPYEMbIX CETEBbIX Y3/10B. [NaBHasA Lie/ib KOMaHAbI — NPOBEPUTH
[OCTUXMMOCTb BCEX (MM HEKOTOPBIX) Y3/10B CETU U NOYYUTb NPeACTaB/IeHNE O KadecTBe BbIOPaHHbIX MapLLPYTOB AOCTaBKM.

® "_n MAC' - yka3sbiBaeT MAC-afipec CeTeBOro y3na, KoTopomy A0/XHbl 6biTb OTAPaBAeHbl TECTOBbIE NaKeTbl, MOXKET 6bITb
YKa3aHO HEeCKO/IbKO afipecos.
"-s LEN" — ycTaHaBAMBaeT pa3mep TeCTOBOro nakeTa B 6aiTax.
"-swg N'" — nocblnaeT TecToBble NaKeTbl OT MHTepdelica Ao rpynnbl KommyTauum "N".
"-p PRIO" — ycTaHaBnuBaeT npuoputeT naketa ot 0 Ao 16.
" — BbIBOAMT [ONOAHUTENbHYIO UHDOPMALMIO.
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map [routes | full [ swg]
[detail] [-a] [-m]

snap[shot] [N] [list |
save ["Comment"] | diff
[cost[hops [name]]

[fix MAC [MAC ...] [ del]

-[nojcolormap

~cluster N NAME

Mpumepbl

MapameTp ncnonbayeTca ANA NonyvyeHna MHGopMaLMm O TEKYLLMX CBA3AX AaHHOrO y3/1a. be3 aprymeHTOB BbIBOAWUT MHOPMaLMIO O
cocegHux y3nax cetn MINT.

"routes" — no3BonseT BbIBECTU MHPOPMALMIO O MapLupyTax ceTn MINT.

"swg" —ucnonbayercs B Cyyae, KOraa NPUMEHAIOTCA rPynmnbl KOMMYTaLMK. BbIBOAUT MHPOPMALLMIO O TEKYLLMX CBA3AX AAHHOMO
y3/1a B KOHTEKCTE CO3AaHHbIX B CETU PYNM KOMMYyTaLMK. T.e. NOKa3bIBAET, B KaKWX rpynnax HaxoAAaTcs y3/bl-COCeaM.

"full' —aBnaeTcA KOMBMHUPOBAHHbBIM BbIBOAOM NPEAbIAYLLMX ABYX aPrYMEHTOB.

"detail' — no KaxaomMy OTAE/NIbHOMY COeAUHEHUIO C Y3/10M-COCEA0M BbIBOAUT MHOOPMALLMIO O PACCTOAHUM A0 Y33,

3arpysKe BOCXOAALLEr0o M HUCXOAALLETO NOTOKOB, CTOMMOCTb COeIMHEHUsA, OCHOBHOW IP-agpec y3na-coceaa.

"-m" — BbIBOAMT YPOBHW BXOAHOIO/BbIXOLAHOIO CUTHAN0B OTHOCUTEIBHO MUHUMANbHOW CKOPOCTM. MO YMONYAHMIO BbIBOAMUTCA
OTHOCUTE/IbHO TEKYLLIMX CKOPOCTEN.

"-a" — oTo6parkaeT CNUCOK TONbKO aKTUBHbIX (MOAKNOYEHHDBIX) coceaeit, 6e3 KaHAMAATOB, NPETEHAEHTOB U CTaTUYECKUX
KaHaNoB CBA3M.

Mo3BonAeT coxpaHWUTb AaHHble 0 coceaHnx y3nax cetn MINT.

"N'" — Homep coxpaHeHun B guana3oHe ot 1 1o 8.
"list" — BbIBOAWUT CNUCOK BCEX CAENAHHbIX PaHEe COXPAHEHUI, MaKCUMyMm 8.
"save ["Comment"]" — coxpaHAeT AaHHble O TEKYLLMX CBA3AX YCTPONCTBa, "Comment" — TeKCTOBbIi KOMMEHTaPUNA.
"diff [cost | hops|name]" — oTo6pakaeT OTANYMA TEKYLLETO COCTOAHMA COCEAHMX Y3/10B OT COCTOAHWA, COXPAHEHHOIO Noj,
Homepom "N". Mo yMONYaHMIO BbIBOAUTCA MHPOPMaLMA 0 f06aBAEHHbIX M NPONaBLUMX YCTPOWUCTBAX. ONUMOHANbHO MOTYT
6bITb BbIBEAEHDI CNeaytoLMe AaHHbIE:

il i\ it

® "cost" — M3MeHEeHUA CTOMMOCTM MapLIpyTa;
® "hops" — M3MeHEHUA KOJIMYECTBa XOMOB MO KpaTdyaiiuemy MapupyTy;
.

"name" — U3meHeHUA B UMEHaXx y3/10B.
"del' — ypnanaeT coxpaHeHUe ¢ yKazaHHbIM HOMEPOM.

"fix MAC" — no3sonset 806aBuTb UM yHpaTb YCTPOMCTBO C YKasaHHbIM MAC-aapecom M3 COXPaHEHHbIX AaHHbIX NO4 HOMEpPOM
"

BbIBOAMT MHOOPMALIMIO O TEKYLLMX CBA3AX AAHHOTO Y3/1a aHaOTUYHO napameTpy "map", NPUMEHAA K coceaM LIBETOBYIO
MHAMKALMIO B 3aBUCMMOCTU OT YPOBHA CUTHANA MeX Ay TEKYLMM YCTPOIMCTBOM U Y3/10M-COCEAOM, @ TaKXKe KONMYecTsa
nepenoBTOPOB 1 OWMBOK Npu nepeaade.

Mo3sBonsAeT 06beAMHATL YCTPOMCTBA HAXOAALLMECA B HENOCPEACTBEHHOM 61M30CTM APYT OT Apyra B OAMH Knactep s yao6cTsa ux
oTobpakeHus Ha KapTe.

"N'" — nopAAKOBbIA HOMep Knactepa.
"NAME" —Ha3BaHMe Knactepa.
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BbiBEeAEM MHPOPMALMIO O COCTOAHMMU BECNPOBOAHbIX KAHANOB CBA3M, UCMNOb3yA KOoMaHAy "mint rf5.0 map detail":

mnt rf5. 0 map detail

Interface rf5.0
Node 00043523FA96 "Slave", Id 60758, Nid 0, (Slave)
Freq 5550, Band 40, Sid 10101010, autoBitrate 300000 (m n 30000), Noise -88

Id Nane Node SNR Bitrate Retry Options
———————————————————————————————————————————————— rx/tx rx/tx rx/tx -------
13659 LI NAR 00043514C93B 46/45 300/300 0/0 /MF

load 5/2, pps 3/0, cost 51

pw 10/10, thr 23/23 dist 2,

HO8v1. 90. 46, up 18:20, |P=192.168.103. 82
1 active neighbors
Total load: 5/2 (rx/tx), 7 (sum Kbps
Total nodes in area: 2

MHavkaTtopsl B ctonbue "Options" MoryT npMHUMaTb cneayioLime 3HaYeHNa:

"S" - paHHOE YCTPOWCTBO ABNAETCA BEAOMbIM;

"M" - paHHOE YCTPOMCTBO ABNAETCA BEAYLLUM;

"[" - nponycKHaA cnocobHOCTb YCTPOMCTBA OrpaHUYeHa MLLEeH3Nel;

"P" - Ha ycTpovicTe BKAtOUeH pexum polling;

"F' - Bepcua nporpammHoro obecneyeHuns 6onee ctapas, YHem Ha I0KaAbHOM YCTPOWCTBE.

BonpocuTenbHbIii 3HaK nepes, UMeHeM yAanéHHOro ycTpoiicTBa 0603HayaeT, 4To Ha HEM He YCTaHOB/IeH Naposb.
06paTuTe BHUMaHWe Ha cuMBOA "*", KOTOPbI MOKET 0603HauaTh caeaytoLee:

® B cronbue "pwr" - annapaTHas HEMCNPABHOCTb YCTPOMCTBA.

Y316l A ¥ B UCNONb3YIOT OANHAKOBbBIW K/KOY M MOTYT YCTAaHOBUTL COEANHEHWNE APYT C APYrom B pexxume "public”.

Y3en A:

mnt rf5. 0 —key SECRETKEY
mnt rf5.0 —authnode public

Y3en B:

mnt rf5. 0 —key SECRETKEY
mnt rf5.0 —aut hnode public

12



Title

Y31bl A ¥ B MCMONb3YIOT pasHble KN0YM AOCTYNa, HO MOTYT YCTaHOBUTb COEAUHEHME APYT C APYrom B pexkume "public” c ncnonb3oBaHWeM NI0KasbHbIX 633 AaHHbIX.

Y3en A:

mnt rf5. 0 —key SECRETKEY
mnt rf5.0 —authnode public
mnt rf5. 0 addnode -nac B: B:B: B: B: B - key KEY2

Y3en B:

mnt rf5.0 —key KEY2
mnt rf5.0 —authnode public
mnt rf5.0 addnode -nac A: A A A A A -key SECRETKEY

Mpu 3TOM KaxAbli1 y3en MOXKeT JOMNONHUTE/IbHO YCTaHABAMBATL CBA3M C APYTMMM y3n1amu, paboTatolwmmu B pexxume "public”, ecnn ux knoumn coBnagatoT ¢ cobeTse
KNIOYOM JAHHOrO y3n1a.

Y3en A UCrnonb3yeT IoKanbHyo 633y AaHHbIX U UTPAET POAb WA03a ayTEHTUDMKALMH.

Y3en B He umeeT cBoeit 6a3sbl AaHHbIX U B pexume "remote"” Nonb3yeTcsa ycayramu Wwito3a ayTeHTuduKaumm.

Y3en A:
mnt rf5 0 —key KEY1
mnt rf5.0 —authnode static
mnt rf5. 0 —authrel ay
mint rf5.0 addnode -mac B: B:B:B: B: B - key KEY2
mint rf5.0 addnode -nmac ::::: -key KEY3
Y3en B:

mnt rf5 0 —key KEY2
mint rf5. 0 —authnode renote

Y3en B 6yaeT nonyyatb MHGOPMaLMIO O COCEAAX Yepes W03 ayTeHTUdUKaumm (ysen A).

[nAa ynpouieHna HacTPoiKK cektopa 6a30B0M CTaHUMM NPU CTaTUYECKOM onucaHun aboHeHTOB, KomaHay "mint addnode" pononHum Asyma napametpamu "-defgi
n"-defmask X.X.X.X".

mnt rf5. 0 addnode —nac 000028BAF234 —lip 1.1.1.1 —tip 1.1.1.2 —mask 255. 255. 255. 252 —| cost 120

Ecnu npv onvcaHnm KOHKpeTHOro aboHeHTa He yKasaH TOUHbIN aApec LWto3a UM MacKa ceTu, To ByAyT MCNo/Ib30BaHbl 3HAYEHWA N0 YMONYAHWUIO, YCTAaHOB/IEHHbIE
napameTtpax. Takum 06p330M, ANA KaxXgoro aboHeHTa AO0CTAaTOYHO YKa3aTb TO/IbKO AUHAMUNYECKN Ha3Havyaembli IP—ap,pec W KN4 gocTtyna.
mnt rf5.0 addnode -nmac 000435567322 -tip 10.1.1.1 -key SecretKeyl

Ec/m KNty JOCTYNa He yKasaH, To NpeAnosiaraeTcs, YTo OH COBMAAAeT ¢ KAto4om 6a3oBoit cTaHumu. Ecam IP-agpec He yKasaH, TO HUKaKUX AeCTBUIA C agpecamu He
npovssBoamTCA.

@ NPEAOCTEPEMEHMUE

NHbopmaums o Wwito3e no ymonvaHuio (KoTopblii onpegensetca KomaHgamm "addnode -tgw / addnode -defgw'') He nepefaérca y3ny, ecam ONs Hero He 'y
aApec U macka cetu.

13



Title

KomaHgaa ypansaet cetesoit y3en ¢ MAC-agpecom 00:00:28:BA:F2:34 3 nokanbHoW 6a3bl AaHHbIX.

mnt rf5.0 del node —nac 000028BAF234

KomaHaa otnpasnset Bcem ycTpoiicteam B cetn MINT yaaneHHble KOMaHAb!: 0TO6PasuTb KOHGUIypaLMIo YCTPOIMCTBA (B NepBOM Cyyae) 3arpy3uTb ¢ ftp KomaHaHE

(BO BTOpOM CAyyae).

mnt rf5.0 rcnd -n all -cmd "co sh”
mnt rf5.0 rcnmd -n all -file ftp_name: ftp_pswd@92. 168. 100. 21/ 1. t xt

AKTUBaLMA NOANUHTA.

mnt rf5.0 poll start

[na npocmoTpa CTaTUCTUKKM paboTbl NONAUHIA UCNONb3yeTca napameTp "stat".

mint rf5.0 poll stat

M =9, MP=60, Mr=120, started
nd=143234, ma=123212, nt =36
pd=312762, pa=22343, pt=11

B BbIBOZE OTOBPAKAOTCA 3HAYEHUA CNEAYIOLLMX NAPAMETPOB:

"md" - KoNIMYECTBO MapKepPOB, B OTBET Ha KOTOPbIE NO/Iy4EH NAKET AaHHbIX.
"ma" - KonnYecTBo MapKepoB, B OTBET Ha KOTOPbIe NOAyYeH OTBET "HeT AaHHbIX".
"mt" - KONMYECTBO MapKEPOB, B OTBET Ha KOTOPbIE He NOAyYeHO OTBeTa (TalimayT).
"pd" - KONMYECTBO NAKETOB, B OTBET HA KOTOPbIE MO/YYEH NAKET AAHHBbIX.

"pa" - KONYEeCTBO NaKeTOB, B OTBET HA KOTOPbIE NOAYYEH OTBET "HEeT AaHHbIX".
"pt" - KONNYECTBO NAKETOB, B OTBET Ha KOTOPbIE He NoJIy4eHo oTBeTa (TaimayT).

BbiBegem aaHHble ana MOHUTOPUHIA ypOBHeVI CUTHaANoBs..

mint rf5.0 nonitor

YpoBHU BXOAHOI’O/BI:IXOAHOFO CUTHanNoB BbIBOAATCA OTHOCUTENBHO MWHUMANbHOM CKOpPOCTK Ha aneM/nepep.a'«ly.

INMpuHUMaEMBI!
ypoBeHb CHIHana

MarkcHManbHbIA

ypoBEHbL CMIHana 3a
BpeMA padoTbl
KOMaH/k!
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Onepatop pewaeT 6e3ycn03Ho NPOU3BECTN 3aMeEHY NPOrpammHOro obecneyeHunn B CETU Ha HOBOE 3aBeoMO NpoBepeHHOeE.

mnt rf5.0 —airupdate force

JaHHoe yCTpOVICTBO He y4acTByeT B CMCTeMe aBTOMATUYECKOro 06HOBJ'IeHVIﬂ, He reHepupyeT U He C/lylaeT aHOHCbI.

mnt rf5.0 —airupdate disable

Onepatop yKasblBaeT nyTb Ha ftp-cepsepe, 0TKyAa ycTpoiicTBO ByAeT ckaumnsaTb 06HOBAEHUS.

mnt rf5.0 -f ftp://user:pass@ost/path/file

BbIiNnoNHMM pe3epBMpPOBaHME IMHUM CBA3K. [I1A 3TOrO Ha KaXKA0M YCTPOMCTBE CO34aAMM NCeBAo-paano nHtepodeliic yepes nposogHoi nopt (nmbo vian). Npu atom
YCTPOWACTBa YCTAHOBAT CBA3b APYr C ApYrom Yepes PRF uHTepdeiicbl Mcnonb3ys OCHOBHOW KaHas.

ifconfig prfO up
prf O parent ethO
mint prfO start

3aTem Ha o6omx ycTpoicTax nHtepoeiics! "rf5.0" n " prf0" o6veanHm ¢ nomoubto Nnapametpa "join".

mnt join rf5.0 prfO
0O6a ycTpoiicTBa A0MKHbI UMETb XOTA 6bl OAHY rPYNNy KOMMYTaLMKU mexay uHTepdeiicamu ETH u RF, koTopas 6yaer obecneunsatb nepegady L2 Tpaduvka Ha Bpem
OTCYTCTBMA OCHOBHOTO KaHana.

switch group 1 add ethO rf5.0
switch group 1 start
switch start

@ NPEAYNPEMAEHUE

B ciyqae ecim B KadecTse pe3epBrpyeMOi JIMHUK UCTOJb3YIOTCA YCTPOWCTBA MHOMHET, peKOMEHAYETCA Ha KaXAOM KaHane UCMo/1b30BaTh CBOKO rpynny
KOMMYyTaumu.

Ecnu ke HeobXo0AMMO MCNONb30BaTb OAHY rPynny, HeNb3a 06bEAMHATL Ha yAANEHHOM ycTpoiicTBe uHTepdeiickl "rf5.0" n "prf0" napametpom "join". Kpon
TOro, Heo6xoAMMO ABHO NponucbiBaTb MAC-agpec yaanéHHOro YCTPOMCTBA, TaK Kak napameTp "auto" paboTath He ByaerT.

\

dyHKumA "failover" BkntouaeTca Ha paguonHTepdeiice ycTpoictea Master.

mnt rf5.0 -failover auto

Kak TonbKo ycTpoicTBo Master 06Hapy»XuT, YTo KOHTponpyembliit MAC-agpec aoctyneH Yyepes uHtepdeiic "prf0", oHo HemeaIeHHO BbIK/HOUYUT CBOW paavonepes,
nepeBeaéT pagmonHTepdelic B coctosHne DOWN, ogHOBpeMeHHO nNpekpaTMB KoMmyTaumto L2 Tpaduka. MoTepas CMHXPOHU3ALMIO NO PaAMo ¢ ycTpoicTBom Mast
YCTpOicTBO Slave TakxKe NpeKpaTUT nepesady v NepeinaéT B peXum oXuaaHua.

lMpw noTepe cBA3M ¢ KOHTpoMpyembiM MAC-agpecom, HanprMmep Npu oTKase OCHOBHOTO KaHasa, yCTPOMCTBO Master BKNIOUMT CBOM NepeaaTiuK U nepeseséT paj
nHTepodeiic B coctoaHne UP. YcTpoiicTo Slave 06HapyKUT Hannume curHana ot Master u nepeiagéT B pexmMm yCTaHOBNEHUA CBA3N. KNMEHTCKMI TpaduK CHOBa Haut
nepeAaBaTbcA No Paauo.

Mepesog, cywectaytowen cetht RMA Ha MINT
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@ MPEAYNPEXAEHUE

Mepes BbINOSHEHNEM AAHHON UHCTPYKLMM PEKOMEHAYETCA 3apaHee 13yunTb 0cobeHHOCTH TexHonorm MINT 1 NpoBepUTb OCHOBHbIE HABbIKK
KOHOUrypaLmMu Ha TECTOBbIX YCTPOCTBAX.

TaKKe cnesyet 3apaHee NPoAyMaTh NPUHLMMNbI NOCTPOEHUA HOBOM ceTu, byaeT num ato "mesh" unu cetb "point-to-multipoint”, kakum obpasom byaet
OCYLLLEeCTBNATLCA MapLUPYTU3aLMA, ByaeT 1 ceTb KOMMYTUPYEMOW U T.4.

Ha KasKA40M abOHEHTCKOM YCTPOMCTBE A0/IXKHbI 6bITb BbINOMHEHbI CEAYIOWME AeNCTBUA:

® 3anucatb waun 3anomuute MAC-agpec pagvoHTepdeiica, Yepes KOTopbIi YyCTPOMCTBO NOAK/OYEHO K 6a30B0i CTaHLMK. [TOCMOTPETb €r0 MOKHO
KOMaHZoM:

ifc rf5.0

®  CoxpaHWTb TEKYLLYIO KOHGUrypaumio (MpeanonaraeTcs, YTo KAMEHTCKOE YCTPOWCTBO B 3TOT MOMEHT NOAK/IOYEHO K 63a30BOI CTaHLMM) KOMaHAOM:

config save

® 3arpysutb Bepcuio MINT KomaHZoM:

fl get user:password@erver/file

®  BbiNOMHUTL MO OYepesm nepesarpysKy BCeX KIMEHTCKUX YCTPOMCTB KOMaHAOM:

restart y

® 3arpysutb Bepcuio MINT Ha cekTop 6a30B0# CTaHLMM U NEPErpy3uTb ero.

Mocne nepesarpysKkun Bce yCTPOMCTBA 3anycTATCA ¢ npowmnskoin MINT. O6Hapy»KuB Hanuuune npexkHel (RMA) KoHdurypaumm, MINT 3anycTUT NPOTOKOA NMOUCKA
cocefieil Ha BCex pasMonHTepdeiicax ycTpoicTea ¢ napameTpamu no ymondauuio (master, autobitrate, hiamp=4). NapameTpbl pagnonHTepdeiicos 6yayT B3aTbI U3
CTapoi KOHGUrypaLummn (Ha MOMEHT e€ nocnegHero coxpaHeHusn).3Toro AOCTaToYHO, YTOBbI YCTPOCTBO NoAKAUMNOCH K ceTr MINT. Mpu 3Tom Bce ycTpoiicTea
notepstoT IP-aapeca, HasHaYeHHble paHee NnpoTokonom RMA.

® KomaHgoit "mint map" Ha cektope 6a30B0M CTaHLMM YBEeAUTLCA, 4TO BCE KNMEHTCKME YCTPOICTBa NOAKAIOYMINCE K HeMy.
® HasHauuTb Ha paguouHTepdeiic cekTopa 6a3oBoit craHumK Tpebyemblii IP-agpec.

ifc rf5.0 10.0.0.254/24 up

® Jcnonb3ys KomaHay "mint remd", Ha3HauuTb IP-agpeca Ha paamonHTepdelicbl BCex KIMEHTCKUX YCTPOMCTB, obpaluasnck K Hum no MAC-agpecy
(aBoetoumnn B MAC-agpecax MOXKHO OMycKaTb).

mint rf5.0 rcmd -node 17:9a:¢2:f4:34 -cnd "ifc rf5.0 10.0.0.1/24 up; co save;"
mnt rf5.0 rcnmd -node 17:9a:c3:ad:46 -cnd "ifc rf5.0 10.0.0.2/24 up; co save;"
mnt rf5.0 rcnd -node 179abilf 391 -cmd "ifc rf5.0 10.0.0.3/24 up; co save;"

Mocne BbINONHEHWA YKa3aHHbIX KOMaH/Abl BCE KAMEHTCKME YCTPOCTBa ByayT AOCTYNHbI A5 cekTopa 6330801 cTaHumm o IP (ecau 3To He 6bino 3anpeLeHo
HacTpoiKammu KoHdUrypaLmm).

®  Jcnonb3ys "telnet", BbINOSHWTL OCTa/ibHble HEOBXOAMMbIE HACTPOMKM Ha KaKA0M YCTPOWCTBE A/18 BOCCTAHOBAEHMA paboTbl ceT (MapLipyTusaums u T.
Aa.).

Ecnu goctyn no npotokony "telnet" nony4nTb He yAAETCA, TO BCErAa MOXHO NMPOBEPUTDL UM UCMPABUTb KOHOUTYPALMIO KJIMEHTCKOTO YCTPOMCTBA C MOMOLLLbIO
KomaHgp! "mint remd".

mnt rf5.0 rcnd -node 0023113231 -cnd "co show' -reply
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Ecnu ykasaH napametp "-reply”, To pe3ynbTart BbINONHEHUS KOMAHAbI NMOSBUTCA B JIOKANIbHOM CUCTEMHOM KypHane (sys log show).
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