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AHHOTALMSA

JaHHBI ~ JTOKYMEHT COIEPXHT pYKOBOACTBO II0 HACTPOMKE ¥ TIPUMEHEHHIO MYJIbTHIIPOTOKOJIBHBIX
Mapmpytu3atopoB NSG, ocHaleHHBIX TporpaMMHbIM obecriederrieM NSG Linux. PykoBoncTBa 1Mo mpHMEHEHHUIO
npyrux npoaykroB NSG, a taxke 6azoBoro nporpammuoro odecrniedenust NSG mist cepuit NPS—7e, NSG-500, NX-300
u NSG—800 conepxatrcst B OTAENbHBIX JOKYMEHTAX.

JIOKyMEHT COCTOMT M3 CIIEYIOIIUX Pa3/Ie/iOB:

Yacts 1. ObmecucTeMHas KOHPHUTYpaIHs.

Yacts 2. dusndeckue nHTEPHEHCHI.

UYactp 3. [IpoTokosbl KaHAIBHOTO YpoBHs. KOMMyTaIus makeToB.
Yactp 4. MapmpyTtuzanus u ciyxosl [P,

Yacts 5. TynHenupoBanue 1 BUpTyanbHble gacTHBIC ceTH (VPN).
Yactb 6. OcHOBHBIE KOMaHBI U yTUAUTH NSG Linux.

B Tperheli wacTh maHHOTO MTOKYMEHTa PacCMOTPEHAa HACTPOWKa MPOTOKOIOB KaHambHOTO ypoBHS (Ethernet u
VLAN, SLIP, Cisco-HDLC, Frame Relay), opranuzamnmsi ceaHCOBOTO JOCTYyIa CpeacTBaMu MpoTokoiaoB PPP u PAD,
JOCTyIa K aCHHXPOHHBIM mopTaMm cpencrtBamu Telnet m Reverse Telnet, n koMMyTanusi makeToB Ha BTOPOM YPOBHE
(Ethernet bridging, anmapartusiii kommyTarop Ethernet, mocrosiHHble BupTyanbHble coequnenns Frame Relay m Raw
HDLC). YnpoméHHbIM ciIydaeM MPOTOKOIBHONH 00pab0TKH SIBISIIOTCS MOPTHI C Npo3payHoi nHKancymsnued — Telnet
u Reverse Telnet. [ToiHOCTBIO paccMOTpeH Takxke cTeK X.25, BKIroYast HACTPOHKY KaHAIBHOTO, ITAKETHOTO YPOBHEH U
KOMMYTAaLXIO NakeToB X.25.

OO1ee onucaHue CHCTEMEBI, ONMMCAHUE OOMIECHCTEMHBIX TTAPAaMETPOB M KOMAaHHOTO SI3bIKa CHCTEMEI ITPUBEICHEI B
Yactn 1. Hacrtpoiika ¢usmdeckux uHTepdeicoB pasnuuHoro Ttuma mnpexactaBieHa B Yactu 2. Hactpoiika IP-
MaplIIpyTHU3alMA M CBS3aHHBIX ¢ HEH Cyxk0, a Takke MeXaHW3MOB ymnpaBienus IP-tpadpukom u obecriedenust QoS,
onmcana B Yacty 4. YacTs 5 MOCBSAIICHA TTOCTPOSHUIO TYHHENICH M BUPTYAIbHBIX YaCTHBIX CeTEl pa3IMYHbBIX THIIOB. B
Yactu 6 m3noxens! Hadana padotel ¢ OC Linux B 00bEMe, JKemaTeIbHOM JUTsl A IMHHUCTPUPOBAHUS U OTIAIKH CETEeH Ha
ocHOBe 06opynoBarust NSG ¢ UCTIONBE30BaHUEM PACIIMPEHHBIX BO3MOKHOCTEH CHCTEMBI.

BHUMAHUE IIpoxykiuss KOMIOAaHUK HETPEPHIBHO COBEPIICHCTBYETCS, B CBSI3U C YEM BO3MOXHBI M3MEHEHUS
OTIETBHBIX allapaTHBIX M IPOTPAMMHBIX XapakTEpPUCTHK [0 CPAaBHEHHIO C HACTOSIIUM
onmcanneM. CBeIeHHS O TOCIETHUX H3MEHEHUsIX mnpuBeaeHsl B ¢aimax README.TXT,
CHANGES, a Takxe B TOKyMEHTAIIMH Ha OTJCJIbHBIE YCTPOHCTBA.
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§3.1. ApxureKkTypa 00beKTOB (PM3UYECKOT0 U KAHAJIbHOTO YPOBHEM

WHKancynsiupss ¥ KOMMYyTanusi MakeToB Ha (U3MUECKOM M KaHaJbHOM YpOBHsX ycrpoiictB NSG-900
OCYIIECTBIISIETCSI TP TIOMOIIHM MOpPTOB. B TepmuHax mporpammHoro obecriedenns NSG Linux, nopm mnpencraBiseT
€000} KOMIIEKCHBIN 00BEKT, KOTOPBI MOXKET BKIIIOUATh ApaliBep pu3ndeckoro uHTepdeiica, 00paboTINK MPOTOKOIOB
KaHaJIbHOTO YPOBHsI M HHTEepdeiic ceTeBOro 100 NPUKIAAHOTO YPOBHS IS MOAKII0YeHHUs K [P-Mapuipytusaropy nmbo
OTIpe/IeTICHHOMY HPHIIOKEHUIO, COOTBETCTBEHHO. JTH KOMIIOHEHThI aBTOMATHYECKH CO3/IAI0TCSI, CBS3BIBAIOTCS JIPYT C
JPYrOM M COIJIACOBAaHHO KOH(HUTYPHPYIOTCS MO Mepe HACTPOWKM MOopTa — B TeX Mpejesax, Mmoka KoHpurypaims
orpeieieHa OJIHO3HAYHO ¥ He TPeOyeT MOMOJHUTEIbHBIX YKa3aHUH OT MOJIb30BATENS.

C ToukH 3pCHUA MPOTOKOJIOB KaHAJIbHOTO YPOBHA, Ka)KHLIﬁ MOPT OTHOCHUTCH K OHHOﬁ n3 CJICAYIOMUX KaTeFOpI/Iﬁ,
Ka)KHOﬁ N3 KOTOPBIX COOTBETCTBYIOT OIIPECACICHHBIC THUIIbL (1)H3quCKOﬁ CpCAbl U pEKUM Nepeaaiun:

Kareropusi | IIpoTokoJibl KAHATBHOTO YPOBHS HNmena u kondurypanus | dusuveckne H BUPTyalbHbIE
TOPTOB (encapsulation) uHTepdeiich
Ethermet ethernet (IEEE 802.3) eLhO Berpoennsrii Fast Ethernet
vlan (IEEE 802.1Q) s C:r%“sN (im-et10 | um-et1og} | CMemme Ethernet 10Base-T
N I'pymmer Ha MHOTOKaHATBHBIX
naTepdeiicax El
cisco-hdlc tN Tynuenn HDLC-over-IP (GRE)
frame relay I'pynma 1 wm pexxum unframed
CuHXpOHHBIC | ppp SN rpu Ha OJHOKaHAIBHBIX
x25 card sN { im-el | im-2el } nTepdeiicax E1
MeHHbIe V.24, V. .35,
raw-hdic SN, KpoMe yKa3aHHBIX ¢ V.24, V.24/V.35
e RS-530, X.21, xDSL, G.703,
(G.703.1
ppp aN BcTpoeHnHbie acHHXpOHHBIE
slip sN Cwmennbie RS—485
tty — monkIroYeHne K OCHOBHOM
KOMaHHOH 000JI0YKe
linux-shell — moxxrouenue k
KOMaHIHOU o6onouke Linux
console — mokmoueHne K oxpoii w3 |SNPA _
JBYX KOMaHAHBIX 060m0uek B 3apucn- | CArd SN {im-v24 [ im-v35 } | o\ oo v 04 4 V.24/V 3 5,
MOCTH OT UMCHH ITI0JIB30BATCIIA J'[I/Ipﬁc:)rt sN phySICaHayer async COTOBBIE MOJIEMBI,
reverse-telnet — mogxirOUCHUE K
ACHHXPOHHEIE nokanbHOMY cepBepy Telnet card sN uim-cdma vorenu TOT
telnet — mogxrOYEHUE TOCPEACTBOM card sN uim-3g
kiuenTa Telnet k ynaneHHOMY
cepBepy
pad — PAD pmns poctyna B cetb X.25
aN B
CTPOCHHBIC U CMCHHEIC
one-wire — unTepdetic 1-Wire s SN mpH . . ACUHXPOHHBIE TIOPTHL +
TEXHOJOTUIECKOTO YIPABICHHS card sN { im-v24 | im-v35 } BHeIHUH aganrep 1-Wire
yip port sN physical-layer async A P
sN ripu card sN im-1w Konrposep 1-Wire
Discrete /O Her sN mpu o KonTtpomiep quckpeTHOro
card sN im-dio BBOJIa-BBIBOJIA
printer — 1S MOAKITIOYCHUS N
USB IIPUHTEPA B PEIKUME IIEYATH YEPE3 SN TpH Cwmennsrit USB

cereBoit mopt TCP/IP

card sN um-usb

HOpTLI JJIA Iepeaadn JaHHBIX MOTYT UMETh CJICAYIOMNE CUCTCMHBIC UMCHA!

eth0

sl, s2, ...

pa3beMbl

Berpoennsriii nopr Fast Ethernet.

pacimpeHus,

YHHUBepcaibHBIE MOPTH (pa3beMBbl pacunperns). JJoCTyIHBI TOJIBKO B CIIydae, €CIIM B CHCTEME UMEIOTCS
JUIS  KOTOPBIX W3BECTEH THII YCTAHOBICHHOTO MHTEP(EHCHOTO MOIys.

KonmgecTBo Taknx MMEH paBHO KOJIMYECTBY CKOH(DHUTYPHPOBAHHBIX YHHBEPCATBHBIX TOPTOB; TOPTHI, IS
KOTOPBIX THIT HHTEPPEHCHOTO MOy paBeH empty, HEOCTYITHBI JIs JanbHEHIIero KOHQUTYPUPOBAHHS.
Howmepa mopToB COOTBETCTBYIOT HOMEPAM pa3beMOB PACIIMPEHNUS, YKa3aHHBIM Ha KOpITyce.

NMPUMEYAHHUE HabGop AOCTYIMHBIX KOMaHJ ¥ MapaMeTpOB KOHPUTypanuu s mopToB SN 3aBUCHUT
OT THUIIa YCTAaHOBJICHHOTO (PU3MYECKOro HHTepdelica H/With ero HacTPOEK.
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6 YacTs 3. [IpoTOKOJIBI KaHATHHOTO YpOBHSA. KOMMyTaIus makeTos.

al, az, ... BceTpoennbie acHHXpOHHBIE MOPTH. KOJMYECTBO TaKUX HMEH PAaBHO KOJUYECTBY OOHAPYKEHHBIX B
YCTPOUCTBE aCHHXPOHHBIX TOPTOB. HoMepa MOpTOB COOTBETCTBYIOT HOMEpaM, YKa3aHHBIM Ha KOpITyce.

x1, X2, ... BupryansHbie MOpPTHI I MHOTOKaHANBHBIX (u3mdecknx uHTEepdericoB E1 (B maHHOW Bepcun He

noJiepKuUBatoTest). KaxkioMy mopTy IaHHOTO THIA COOTBETCTBYET OJJHA IPYIa KaAHAIBHBIX HHTEPBAJIOB
(TaiiMcnoToB) B moToke E1.

t1, t2, ... BupTyanbHble CHHXpOHHBIE TTOPTHI, MPECTaBIIsIoNIIe co0oi okoHuanust TynHeneid HDLC-over-IP (GRE).

Boinee nogpo6HO 3TH B3aMMOCBsI3U OyyT paCCMOTPEHBI HIKE.

BHUMAHHUE Kareropuss mnopra OJHO3HAYHO CBsI3aHA C €r0 CHUMBOJIMYECKAM HMEHEM TOJIBKO JUIf
¢ukcupoBannbix moproB (Ethernet mmm acMHXpOHHBIX). BONBIIMHCTBO MOPTOB B YCTpPOWCTBAX
NSG sBRSIOTCS yHUGEpCANbHbIMU, T.C. TPEICTABISIOT COO0IH pa3beMbl PACHIMPCHHS, KOTOPHIC
000pYIYIOTCS CMECHHBIMH HHTep()EHCHBIME MOAYIIIMU. Takue MOpPTHl MOTYT OTHOCHUTBCS K JTFO00#
U3 TpeX KaTerOpUi B 3aBUCUMOCTH OT TUIA U KOHQHUTYypanuu HHTep(HEHCHOTO MOIYIIS.

Ha BepmmHe wuepapXW4ecKol CTPYKTYpbl TIOpTa HAXOOUTCS CHCTEMHBIA unmepgeiic, dYepe3 KOTOPHIH
HETIOCPEICTBEHHO MPOMCXOAUT OOMEH IaHHBIMH C OOBEKTaMH BhImIecTosmero ypoBHs (IP-mapmpyruzatopom,
MIPUKIIAAHBIMA TIPOTPAMMaMH) WK C APYTUMHE ITOpTaMH. B mpocTeiieM cirydae mopT MpencTaBisieT co00 MOITHOCTHIO
OOHOKAHANbHYIL OOBEKT, T.€. IMEeT BHYTpHU ceOs TOJIBKO OIWH KaHAN JaHHBIX, HA BCEX YPOBHSAX CETEBOW HMEPapXHM.
[IpumepaMu Takux TOPTOB SBJISIOTCS CUHXpOHHBIE TOPTHI ¢ WHKancyisimued PPP, Cisco-HDLC, ¢ mpo3padHbiM
MIPOTOKOJIOM (KpoMe TIOPTOB ¢ ¢pusndeckumu uatepdericamu E1), Ethernet, Bce TUITBI aCHHXPOHHBIX TIOPTOB.

Iopter ¢ wuHKancymsumedt Frame Relay, X.25 m VLAN SBIsioTcs MHOZOKAHANbHbIMU. ITH TPOTOKOIBI
NPEAYCMaTPUBAIOT 3MYJLIINIO HECKOJNBKMX BHPTYalbHBIX Cpell Hepenadd (KaHAJOB WIIM JIOKAIBHBIX CeTel) Ha
KaHaJIbHOM ypoBHe. J{JIsl Ka)JI0ro M3 TaKUX IOPTOB Co3AatoTcs AouepHue o0bekTsl — DCLI, nornveckue kanamst X.25
wm VLAN, COOTBETCTBEHHO — HMEIOLIME yHUKAJBHBIE HOMEpa B mpezenax naHHoro nopra. O6bekram DLCI n

VLAN CcOOTBETCTBYIOT CBOM CYO-nOpmblL, YePE3 KOTOPBIE OCYIECTBIIETCS 0OMEH JaHHBIMHU; CaM IOPT ITPH 3TOM JIUIIb
oTpabaThIBaeT MpoLeyphl IPOTOKOJIA.

B gactHOCTH, 151 00paboTku makeToB [P HE0OX0MMMO Ha3HAYHUTH COOTBETCTBYIOMIEMY MOPTY WM CYO-TIOPTY TaK

HasbIBaeMbli /P-npeguxc (coBokymHocTh [P-anpeca u nnuHbl Macku, Hanpumep, 10.0.0.1/8). MaTepdetic, koTopoMy He
MIPUCBOCH HUKakou [P-mpedukc, Moxer:

— y4YacTBOBaTh B KOMMYTAIIMH HAa KaHAILHOM ypoBHE (Ethernet bridging, Frame Relay switching, raw sync switching)
WM KOMMYTAIuu X.25

— WCIOJIE30BAThCA IS MYJIBTUIIPOTOKOILHON MHKANCYAun Tpaduka (Hampumep, PPP-over-Ethernet)

— ABTOMATHUYCCKH MOAKIFOYATHCS K OJJHOMY 3 TIPHKIIAHBIX TIPOIIECCOB (KoMaHTHas o0onouka, Telnet-cepep wimu KITMEHT)

— WCMOJB30BATHCS I TEXHOJIOTHIECKOT0 MOHUTOPUHTA U yTipaBiieHus (husmdeckumu mapamerpamu (Discrete /O, 1-Wire)

NPUMEYAHUE ®daxtuyeckn npu HazHaueHun [P-mpedukca npomcxomur cosmanue IP-mnTepdeiica (wmm cyo-
uHTepdeiica), KOTOPBIH CBSI3BIBACT NOPT (MK ero gouepHuid 00bekT) ¢ IP-mapmpyruzaropom. IP-
uHTep(deiic OTHOCUTCS K TPETbeMy (CETEBOMY) YPOBHIO IIPOTOKOJIBHOM HEpapXuH.

Ousnueckue uaTepdeiicer E1, pabotaromume B cTpykrypupoBaHHOM (framed) pexume G.704, Taxke SBISIOTCS
MHOTOKAaHAJIbHBIMH, HO 3Ta MHOTOKAHAJbHOCTH pealn3oBaHa Ha TIEPBOM YPOBHE CETEBOM uHepapxum. Takue
uHTEepdeich BRIEIAIOT U3 MoToka El OmHYy WM HECKONBKO epynn KaHAIBHBIX WHTEPBAIOB (TaWMCIOTOB) IS
nepenadu JaHHbIX. B 3aBucumoctd ot Thma uHTepdeiica El (ogHO- WM MHOTOKaHaIbHBIH, COOTBETCTBEHHO),
BEIOpaHHBIC TPYMIBI CITy’KaT B KadecTBE (M3NUECKOl cpexpl mepemadn nubdo ams mopTa SN, mrbo 1t BUPTyaIbHBIX
moproB tN, mpucoenuHeHHBIX K maHHOMY (m3udyeckomy wuHTepdeiicy sN. Kpome Toro, rtpymmel MOTyT
KOMMYTHPOBAThCS MEXKIYy CO00H Ha (DU3MYCCKOM YPOBHE, MHUHYS MPOTOKOJIBHYH 00paOOTKy Ha KaHAIBHOM H
BBIIICCTOSINUX YPOBHAX. OpraHu3anus rpymlil U UX KOMMYTAIHs ¢ MOPTaMH WK IPYT C IPYroM — JOTIOJHUTEIHHBIC
3a]1au, KOTOPBIC SIBIISIOTCS CIICIU(PIUYCCKUMHU T HacTpoiiku uHTepdeticos El.

dusmyeckme CMHXpOHHbIE NopThl (SN) BupTyanbHble noptol (tN)

KommyTaums
El KommyTaums E1
ide |39 = idle idle 2193 =22l Q| ide
3 = 3 3 = = 3 3 = =
el e el 8 °e1 218 °ele| e
[e)] (o)} [e)] [e)] (o)} (o)} [e)] [e)] (o)} (o)}
| IM-2E1 | MU-E1 MU-E1
L]
OnHokaHarbHble uHTepdencel E1 MHorokaHasbHble uHTepdelics! E1
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§3.2. HacTpoiika CHHXPOHHBIX IOPTOB

§3.2.1. CuHXpOHHBbIE IPOTOKOJIBI

KomaHmer B MEHIO MOPTOB, ONHCHIBAEMBIE HIDKE, OIMPEACIAIOT MapaMeTphl MPOTOKOJIOB BTOPOTO U TPETHETO
YPOBHEW. DTH KOMaH[bI OTHOCATCS K HACTPOMKE KaK (PH3MUYCCKUX CHHXPOHHBIX MOPTOB, TAK ¥ BHPTYAJIbHBIX MMOPTOB,
npeAcTaBisromux codort okonuanus tynneneid HDLC-over-GRE. (ITogpo0Hee o TyHHenupoBanuu cM. Yacts 5.)

O6H161>i H KJIIOYEBOM JJIA BCEX TUIIOB CUHXPOHHBIX IMMOPTOB ABJACTCA CICAYIOIIAsA KOMaHaa:

encapsulation { cisco-hdlc | frame-relay | ppp | x25 | raw-hdic }
Tun MMPOTOKOJIa KaHAJIbHOI'O YPOBHH.

[epBble yeThIpe THIIA TOPTOB He TpeOyroT KomMmeHTapueB. [TopTel ¢ nHKancysuuelt raw-hdlc npexnasHadeHs! Uit
NPO3pavyHOM TIepefauydl CHHXPOHHOTO Tpaduka, mpencTaBiIeHHOro B BHAe KaapoB ¢opmata HDLC obmero Buma (x
TaKOBBIM, B YaCTHOCTH, oTHOCsTCS Kanpsl Cisco-HDLC, PPP, Frame Relay, X.25). 31oT hopmar nmonpazymenaer:

— ¢uar — 0x7E (01111110 B 1BONYHOM NIpeCTaBICHHN);

— KOHTpOJbHas nocnenopatensHocTs kaapa — ITU-T FCS-16;

— TIOPSIIOK TIpreMa/Tiepeiadn 0alTOB NaHHBIX — MJIAJIIIAM OUTOM BIIEPET;
— mpuem/mepeaada JaHHbBIX — 0e3 moOuTHoM naBepcuu (NRZ).

Jmna xagpa HDLC nHe pomkHa mnpesbimarth 1600 OaiiT (3TO orpaHndeHre OOYCIOBICHO OCOOCHHOCTSIMHU
peammzanuu ycTpoiictB NSG).

Takne mopThl MOTYT KOMMYTHpOBaThCs (¢ momombsio PVC) npyr Ha npyra wiv Ha BHPTyalbHbIe KaHaibl Frame
Relay, a Taxoke ncnonb3oBathest s nepenaun maketoB 1P, Ethernet u IP-over-Ethernet.

Ecmu ans mopTa 3amana wHKancysws cisco-hdlc, ppp mwnu raw-hdlc, To B cucTeme mosIBIISIOTCS CyO-UHTEPEHCHI C
nmenamu Buza sN.O. [Ipumepst: s1.0, s2.0, u T.1. Ecnut uts nopra 3amana nHKancyssnus frame-relay, To npu co3nanun
Kaknoro BupryansHoro kanana (DLC) B cucreme nosiBisiercst cy0-unTepdetic ¢ nmenamu Buaa sN.<dlci>, rone SN —
ums (usuyeckoro mnopta, <dIci> — Homep BupTyanbHoro kanana (DLCI). Ilpumepsr: s2.16, s2.100, u 1.1. MenHO 3TH
00BEKTHl HCHONIB3YIOTCS U MapIIpyTU3aMd 1 KOMMYTAlUH [TaKETOB.

JanbHeiimas HacTpoiika IopTa 3aBUCHT OT BEIOpAaHHOW MHKAICYJISIHN.

§3.2.2. Ilapametpsl noptoB Cisco-HDLC, Sync PPP u Raw HDLC

[TopThl maHHBIX CHHXPOHHBIX THIIOB TIO3BOJISIIOT mepexaBaTth IP-tpaduk, T.e. MoryT cinyxuth IP-unrepdeiicamu.
O6mmm jutst Beex IP-untepdeiicos sBiseTcst napameTp

ip address <ip-npedwukc> [peer <ip-agpec>] [broadcast <ip-appec>] [anycast <ip-agpec>]

no ip address <ip-npegukc>
VYcranoska u ynanenue IP-agpeco. O0s3aTeNIbHBIM IMapaMeTPOM TaHHOW KOMaHbI siBIsieTcs [P-
npeduKc (aapec u ATMHA Macku, Hanpumep, 123.134.145.156/24). I1pu HeoOX0JUMOCTH MOKHO
OTIIEhHO HA3HAYUTH ajpeca yaaJeHHONW CTOPOHHI (Peer) B COeMHEHNH ""TOYKa-TodKa ",
mupokoBemareapbHol (broadcast) u rpymnmoBoii (anycast) pacchuIKy.

a TaKKe TpyMNNa IpYyrux NapamerpoB, OTHocsmuxcsi K mportokony IP. Hacrtpoiika »Tmx mapameTpoB moapoOHO
paccmoTtpeHa B HacTu 4.

ITopter Cisco-HDLC u Sync PPP npemnasnadensl Tosnbko ans mepemauu [P-tpaduxa. IToptr Raw HDLC, kak
MPaBUJIO, UCTIONB3YEeTCS ISl KOMMYTAIMU C JPYTUM aHAJIOTUYHBIM MOPTOM WM KaHamoMm Frame Relay; eciam oH He
sBisiercst [P-untepdeiicom, To HacTpoiika mapamerpos IP mis Hero He TpeOyeTcs.

NMPUMEYAHHUE B nannoit Bepcuu NSG Linux mis nopra Sync PPP 3nauenue IP-anpeca sBiseTcss QUKTUBHBIM U
HE HCIoyb3yeTcs. B xonme mponenypsl ycranoBienuss PPP-coemunaenus ycrpoiictBo NSG Linux
noceiaer ynaiaeHHod cropone maket IPCP co 3nauenmem anpeca 0.0.0.0. Ecim Ha ymaneHHOH
CTOpOHE YCTAHOBJICHO Takke ycrporcTBO NSG Linux, oHO cornamaercs Ha paboTy ¢ TakuMm
aZipecoM, W Mpoleaypa UIeT Jaiblie cBouM udepenoM. OJHAKO Apyrue ycTpocTBa (Hampumep,
nox ynpasieHueM 6azoBoro I1O NSG) oObIYHO HHTEPHPETHPYIOT TAKOHM MaKeT KakK 3ampoc Ha
MpUCBOCHUE MuHaMuueckoro IP-ampeca. B atom ciiyuae Ha ymaneHHOW CTOpOHE HEOOXOIMMO
ckoH(puTypHupoBaTh [P-ampec, KOTOphIi OHa OMKHA Ha3HadaTh ycTporcTBy NSG Linux.

cisco-hdlc { keepalive | timeout } <1...100>
3nauyenus napamerpos npotokona Cisco-HDLC. Komanna noctynsa ToiabpK0 IpH MHKATCYJIALuHN Cisco-hdlc.
keepalive WurepBan BpeMeHU(B ceKyH/1aX), 4epe3 KOTOPBIH OyAyT MOCBUIATHCS TTaKeThl keepalive.
timeout Bpems oxunanus (B cekyHnax). Eciu 3a 3T0OT mepuo/ He IpUAET MakeT keepalive,
To uHTep(eiic nepeiiner B coctosiarne DOWN.
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8 YacTs 3. [IpoTOKOJIBI KaHATHHOTO YpOBHSA. KOMMyTaIus makeTos.

raw-hdlc type { ip | ethernet | loopback }
Tonbko 1 TOPTOB ¢ MHKarcy sinuer raw-hdlc: nakancysnus BHyTpH nakeros HDLC.

ip IopT MoxeT ucnonk30BaThes B kKauecTBe [P-unTepdetica (T.e. umets [P-anpec u npyrue
napameTpsl [P), a Tak’ke KOMMYTHPOBATHCS ¢ APYTUM aHAIOTUYHBIM TOPTOM FLUTH C
BUPTYaJIbHBIM KaHasioM Frame Relay (cm. 11.3.6). 3HaueHune 1o yMOJIYaHHMIO.

ethernet ITopt pabotaer B pesxkume Ethernet-over-HDLC, T1.e. kaaps! Ethernet nakancymupyrorcs
B kanpsl HDLC. JInst Takoro mopTa B CHCTEME CO3MAETCS IMUPOKOBETATEIbHBII
naTepdeiic, kak u g pusnueckoro nopra Ethernet.

loopback ITopt paboTaet B pe>knuMe MPOrpaMMHOTO Tieiida, T.e. KOMMYTHPYETCS caMm ¢ co00ii.
B sTOM pexrmMe OH MOXET OBITh NCIIOIB30BaH TOJBKO TSI KOJIBLIEBOTO TECTA,
WHULIMUPYEMOTO YIAJIEHHONW CTOPOHOM.

B ciryyae nnkancymsiun Ethernet-over-HDLC Ha ynanéHHO#M CTOpOHE IMHUK MOKET OBITH YCTaHOBJIEH JIM00 Apyron
MapIIpyTH3aTop ¢ TaKUM ke (HU3nIeckuM HHTephelcoM W aHAIOTMYHBIMU HacTpoikamu, nubo moct Ethernet-over-
HDLC c¢ Takum xe ¢uzmueckuMm uHTEpdericom. Kpome TOro, mopT Takoro THUMA MOXKET OBITh BKJIIOYEH B COCTAB
nporpaMmmaoro Mocta Ethernet (cm. 1m.3.5). JlaHHas WHKAINCYJISANUS HE 3aBUCUT OT KOHKPETHOTO THMA (DU3HUECKOM
cpensl Tepemadd W COBMECTHMAa C aHAJOTHMYHBIMH MPOTPAMMHBIMH M amllapaTHBIMH TMPOAYKTaMH JAPYTHX
IIPOM3BOIUTENEH, B IEPBYIO ouepenb, ¢ Moctamu Ethernet-over-xDSL, Ethernet-over-E1 u np.

Ecmu B mapmpytuzatope NSG ycranosien nntepdeiic WAN c unkancynsuueit Ethernet-over-HDLC, a na npyroit
cropore smHUM NSG-50 MM MOCT CTOPOHHEro NHPOM3BOMUTENS, TO BMECTe OHHM 00pa3yloT "ymaJeHHbBIH" mopt
Ethernet. C Touky 3peHHs Kak IpOrpaMMHBIX KOMIIOHEHT [P-mMapmipyTusaropa, Tak U NOIKIIIOYEHHOH JIOKAJIbHOU CeTH
OH BBITVIAAUT KaK MOPT Ethernet.

INPUMEYAHUE IIporokonsHyto HacTpoiiky raw-hdic type ethernet neoOxommmo oTimyaTh OT (GUPMEHHOM
unkancymnsauuu NSG Ethernet-over-SDSL (cm. Yacts 2). [Tocnennsis peannzoBaHa Ha GU3HYECKOM
YpOBHE, UCTIONB3YeTCs TOIBKO B Moysix NSG IM—SDSL A/w ver.2 u mocte NSG—50 SDSL, u He
COBMECTHMA HU C KAKUMH JIPYTHMH IPOTyKTaMH.

Ipumep. Hactponuts nopt 1 a5t paboThl ¢ BHEMIHEH cuHXpoHM3anuei, narepdeiic V.35, mporokon Cisco-HDLC.

card s1 im-v35
port sl ip address 192.168.1.1/24

HpI/I 9TOM CJICAYIOIIUEC 3HAYCHU 6yﬂyT YCTaHOBJICHBI IO YMOJTYaHUIO:

adm-state up

physical-layer sync

mode external

baudrate 64000

encapsulation cisco-hdic

cisco-hdlc keepalive 10

cisco-hdlc timeout 25

ip address 192.168.1.1/24 peer 0.0.0.0 broadcast 0.0.0.0 anycast 0.0.0.0

§3.2.3. Ilapamerpsl nopToB Frame Relay

Ecmmn IMOPTY Ha3HAUCHA MHKATICYJIALUA frame—relay, TO B MCHIO MOpTa AOCTYIIHBI CJICAYIOMNEC KOMAaH/bI:

frame-relay Imi { none | ansi | ccitt }
Tun ynpasnenus B npotokoie Frame Relay.

frame-relay intf-type { dte | dce }
Jlornueckwuii Tum nmopta Frame Relay:
dte — "user" (110 yMOJTYaHUIO)
dce — "network"

frame-relay t391 <0...255>
frame-relay t392 <0...255>
frame-relay n391 <0...255>
frame-relay n392 <0...255>
frame-relay n393 <0...255>
3HadeHus mapaMeTpoB mpoTtokosia Frame Relay.

frame-relay dici <16...1022>

no frame-relay dici <16...1022>
Co3panue/HacTpoiika u yaainenue BupryansHoro kanana (DLC) ¢ ykazaHHBIM HACHTU(PHKATOPOM
(DLCI). ITepBast komaH/1a co3/1aeT KaHAJ ¢ YKa3aHHBIM HOMEPOM, €CIIH OH HE CYILECTBYET, U
OCYIIECTBIIICT BXOJ B MeHI0 HacTpoiiku DLC (cM. cienyromuii maparpad).

NPUMEYAHUE Jlns crnenwaaucToB, 3HAKOMBIX C 0a30BBIM IMPOTPAMMHBIM OOECIIEUeHHEM MapIIpyTH3aTOPOB
NSG, crnexyer 3aMeTHTh, YTO HCIIONb3yeMOe B HEM HOHATHE cmanyuu Frame Relay anaiornaao
noHstuio cyo-untepdeiica Frame Relay.
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§3.2.4. Hactpoiika BupTyanbHbIX kaHaioB Frame Relay

Jis ucnionk3oBaHus BUpTyanbHOTO KaHanma Frame Relay HeoOxomumo cosmate ero B MeHio (config-port-sN)# u
nepeiitu B moamento (config-dici-NN)# mst ero HacTpoiiku:

(config-port-s1)# frame-relay dlci 17
(config-dici-17)#

Homep Bupryampaoro kanama (DLCI) momxeH OBITh YHUKaNbHBIM B Ipeaeniax omgHoro mopta. JIBa DLC,
MpPUHAUISKAITNE K pa3HbIM moptaM, MoryT umeTh oaumHakoBele DLCI. B mento (config-dici-NN)# mocTymHb
CJIE/TyOLIe OCHOBHbBIC KOMaH/IbI:

description  AgmuHECcTpaTHBHOE omnricanne nqaHHoro DCL — TekcToBast cTpoka JuTiHOH 10 255 3HakoB. Ecim cTpoka
COJICPXKUT TPOOEIIBI, e HEOOXOAMMO 3aKIIFOYUTh B KaBBIUKH.

cir <but/c> VYcranoBka 3HaueHus napamerpa CIR.
bc <6ut> VYcranoBka 3HaueHus napamerpa BC.

be <6ut> YcranoBka 3HaueHus napamerpa BE.

NMPUMEYAHHUE TIlapamerps CIR, BC, BE oTHOCSATCS TOJNBKO K UCXOASIIEMY TpadUKy, T.€. K IaKeTaM, OTIPaBIIsIe-
MBIM B JIMHHIO. BXos1uii Tpaduk mpuHUMaeTCsl BeCh, HE3aBUCUMO OT JAaHHBIX MapaMeTpOB.

route port <umsa-nopta> <dlci>

route port <uma-nopta> no

route port no no
YcraHoBUTH MOCTOSIHHOE BUpTYyalibHOE coeannenue (PVC) ans nepecbuiku naketoB u3 ganHoro DLC B
ykazanHbIil DLC yka3anHoro nopra Frame Relay, nu6o B ykazaHHbIH HOpT ¢ HHKancymsanued RAW (cm.
1.3.6), mubo ynanuts cymecTByronuiit PVC.

encapsulation { ip | ethernet }
Br16op nHKancyssiumy Tpaduka BHYTPH BUPTYalbHOTO COCIMHEHMS:
ip UYepes DLC nepenarorcs HenocpeacTBeHHo naketsl IP. Ha ynanénnoii cropone DLC
(uepe3 OAMH WIIM HECKOJIBKO MPOMEKYTOUHBIX KoMMyTaTopoB Frame Relay) mosmken ObITh
cKkOoH(UTypHpoBaH aHajornunslil IP-uaTEpdeiic ¢ nnkancynsuueit Bo Frame Relay.
ethernet DLC smymupyet nopt Ethernet, mpu sTom:
— IP-makeTsI, mepeiaBacMble B HETO U3 MapILIPyTH3aTOpa, IPEIBapUTEIbHO HHKAIICYINPY-
rotcs B kanpsl Ethernet.
— DLC mMoxet ObITh BKIIIOUEH B COCTaB IIporpaMMHOTO MocTa Ethernet Ha moxanpHOM
W/W yoan€HHOM yCTpoicTBe (cM. 1.3.5).

Beibop wunkancymsmun IP ymmu6o Ethernet orHocurcs TonbKkOo K TpaduKy, TEPMHHHPYEMOMY Ha JIOKJILHOM
ycrpoiictBe NSG. [l nakeroB Frame Relay, kommyTtupyemsix B qpyroit DLC uiu B mopt raw-hdlc, ata nakancynsms
He UMEeeT 3HAUYeHHs, T03TOMY KOMaH/a route gocTynHa B 000UX cIydasx.

B 00oux cinyuasx DLC moryt ciryxuts [P-untepdeticamu. O6mmm uist Becex [P-unrepdeiicos sBiseTcst napameTp

ip address <ip-npedwukc> [peer <ip-agpec>] [broadcast <ip-agpec>] [anycast <ip-agpec>]

no ip address <ip-npegukc>
VYcranoska u ynanenue IP-agpeco. O0s3aTeIbHBIM IMapaMeTPOM TaHHOW KOMaHbI sBIsieTcs [P-
npeduKc (aapec u AIMHA Macku, Hanpumep, 123.134.145.156/24). I1pu HeoOX0JUMOCTH MOKHO
OTZEJIBbHO Ha3HAUYMTh a/Ipeca yAaJICHHOH CTOPOHHI (Peer) B COeMHEHNH ""TOUKa-To4Ka",
mupokoBemareapbHol (broadcast) u rpymmoBoii (anycast) pacchuIKy.

a TaKe TPpyNma APYTHX IapaMeTpoB, OTHocAmuxcs K mporokony IP. Hactpoiika 3THX mapaMeTpoB MOAPOOHO
paccmoTpeHa B HacTu 4.

Ecin DLC mpeamonaraercst MCIONb30BaTh TOJBKO JUIs INMPO3payHOd KoMmMMyTtanuu mnakeroB Frame Relay, To
napametpsl [P-unTepdeiica s Hero He TpeOylOTCS W, Kak MPaBHJIO, MX CIEIyeT YCTaHABIMBAaTh PaBHBIMHU HYIIO (32
HCKITIOYEHHEM HEKOTOPBIX 3K30THYECKUX CITydaeB).

OcobeHHocTH peanu3anuu nportokosia Frame Relay B ycrpoiictBax NSG. I'apantum kadectBa yciayr (QoS) mist
BUpPTYyaJibHOTO coenuHeHus Frame Relay onpenensiorcs B TepMHUHAX CIICAYIOIIHX ITH TaPaMETPOB:

CIR Committed Information Rate — cornacoBanHas HH(QOpPMaLMOHHAs! CKOPOCTh KaHana (0uTt/c).

EIR Exceeded Information Rate — nomyctumoe MpeBbIIeHue HHPOPMAIIMOHHON CKOPOCTH KaHaia (OHT/C).

Tc Commited Rate Measuremet Interval — mieprosl BpeMEHH, Ha KOTOPOM MPOU3BOJIUTCS PETyIHPOBKa
noToka Tpaduka.

BC Committed Burst Size — KonmuuecTBO OUT, KOTOPOE MOXKET OBITH IEPEJaHO IO JIOTHYECKOMY KaHaTy
3a MHTEpBaJI BpEMEHH T.

BE Exceeded Burst Size — KonmudecTBO OUT, Ha KOTOpPOE MOXET OBITh NMpeBBINIeHO 3HadueHme BC 3a

HWHTEpBAJl BpEMEHHU Tc.
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OTH apaMeTpsl CBA3aHBI APYT C APYTOM COOTHOIICHUSIMHU:
BC=TxCIR; BE=TcxEIR

Takum 00pa3om, HE3aBUCUMBIMU M3 HUX SIBIISIIOTCS JIIOOBIE TPH, @ OCTaBILHMECS /IBA B 9TOM CiIydae OIPEAEISIIOTCS
onHo3HauHO. B ycrpoiictBax NSG monb3oBaTenem ycraHaBnuBaroTcs 3HadueHus CIR, BC u BE. ITapamerpsr Tc (B
cexyHzax) u EIR (B Ourax) BEIYMCIISIOTCS, €CIIH HE BaBaThCs B MopoOHOCTH, 110 hopmynam Tc=BC/CIR u EIR=BE/T.

ITo manHoMy DLC B kaxnbrii uatepBan T¢ nepenaetcst BC OUT 1, ecniu KaHa 3arpykeH He TOJHOCThIO, TO ere BE
out cBepx Toro. Hampumep:

CIR=256000 BC=128000 BE=128000

Tornma Tc = BC/CIR = 0,5 cek, T.e. B KaKble MOJICEKYH bl OyeT rapaHTHpOBaHHO nepenasatbes 128000 out. Ecnu
npyrue DLC HeakTHBHBI U (pr3ndecKkast CKOPOCTh Ha KaHaJle JOCTaTOYHO BEJIMKA, TO B 9TH )K€ MOJICEKYH/IBI OyIIeT mepe-
nano emte 128000 6ur. MakcumanbHas HHOOPMAIMOHHASI CKOPOCTh, TAKAM 00pa3oM, MOKeT gocturats 512000 6ut/c.

MeHblime 3HaueHus Te oOecneunBaroT Oosiee paBHOMEpPHBII MOTOK TpadHKa, HO YBEIMUHBAIOT HATPY3KY Ha MPOLECCOP.

MINPUMEYAHHUE Crporo roBops, mapameTpbl Frame Relay Beramcnstorcs B yctpoiictBax NSG Heckoibko Oolee
CJIOXHBIM 00pa3oM H3-3a TOTO, YTO CUCTEMHBIN Taiimep paboTaet ¢ aquckpetHocThio 0,01 ¢. Takum
00pa3oM, Bpemst T¢, BBIYHCICHHOE 110 BBHINICTIPUBEACHHON (OPMYIIE, JODKHO OBITh OKPYTJICHO JI0
JIECSITKOB MIJUTUCEKYHM;, UHTepBasbl MeHee 10 mMc He momyckaroTcs. OO03HAYNM 3Ty BEIHIHHY
T¢'. Tocne sToro 3HaueHus BE i BC nepecuyuTHIBAIOTCS MO CIEAYIOLIIM (GOpMyIaM:

BC'=T¢'xCIR;  BE'=T¢ xEIR
HMeHHO 3TH 3HAYCHHUS HCIONB3YIOTCA Tpu popmupoBannu Tpaduka Frame Relay. Kak BuaHo,
OHH MOTYT HEMHOTO OTJIMYAThCSA OT 3HAYCHUU, 3aJJaHHBIX IMOJIb30BaTelieM. DaKTHUCCKU U3 TSATH
napamerpoB  DLCI  HemsmennelMH  octatorcss  cinepyromue 1pu: CIR, EIR  u
Tc'=0,01xround(100xBC/CIR), a BC u BE HOATOHSIOTCS IO STH 3HAYCHHUSL.

Ecmu CIR:0, To Tc npuHuUMaeTcs paBHBIM | cek., BC He3aBHCHMO OT YCTaHOBKH OOHYIsieTcs (T.e. He TapaHTHPYeTCs
HHUKaKas Iepejada), a BO3MOYKHOE KOJMUECTBO INEpeaBaeMbIX OUT B CEKYHAY (IIPH OTCYTCTBUH HArpys3KH IO APYTHM
DLC) onpenensiercs mapamerpom BE.

BHUMAHUE Ecmu ycranosuts CIR:0 BC:x BE:0, To mHpOpMaIus BooOIIIe iepeaBaThes He Oynet!

Bce BrImeonucanHpIe MapaMeTPbl OTHOCATCA TOJNBKO K (OpMHpOBaHHMIO HCXoZsmero Tpaduka. OrpaHuueHUE
Bxosmero Tpaduka (moaucuHr) B ceTsax Frame Relay He nmpemxycmorpeHo. s Toro, 4T0, 9TOOBI PETyJINPOBATh MIOTOK
Tpaduka B 00paTHOM HAITPABJICHUH, HEOOXOJMMO COOTBETCTBYIOIIMM 00pa3oM HacTpouTh mapameTpbl DLCI Ha npyroit
cTopoHe coenuHeHUs. B dactHocTH, cTanmapTel Frame Relay momyckator coszmanme HecummerpudHbix DLCI, T.e.
CKOpPOCTH TIepEIavd U MapaMeTPhl Ka4ecTBa YCIYTH B IPOTUBOIIOIOKHBIX HAMIPABICHHUSIX MOTYT OBITh Pa3IMIHBIMH.

Hpumep. Hactpouts nopt 2 mist pabotsl ¢ moxynem SDSL, ckopocts 2048000 6ut/c, mporokon Frame Relay, LMI
CCITT. [ia DLC c Homepamu 16 u 17 penst oO1Iyro Mojocy MpoIycKaHus MOTOJIaM.

port s2
physical sdsl
mode master
baudrate 2048000
encapsulation frame-relay
frame-relay Imi ccitt
frame-relay dici 16
ip address 12.0.0.1/8
cir 1024000
bc 1024000
bc 1024000
exit
frame-relay dici 17
ip address 12.0.1.1/8
cir 1024000
bc 1024000
bc 1024000
exit
exit
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§3.2.5. O6mme napamerpsl nopros X.25

J51s1 CMHXpOHHOTO MOpTa ¢ HHKArcy e X.25 ocTynHbI cieayromue crnenuduieckue KOMaHIbl:
lapb ... Hacrpoiika napamMeTpoB KaHaJIbHOTO YPOBHSL.
x25 ... HacTtpoiika napaMeTpoB NaKeTHOTO YPOBHSL.

connections BLIBO,H HOMECPOB JIOTUYCCKHUX KaHAJIOB, aApC€COB UCTOYHUKA U HA3HAYCHUSA, U TCKYIICT'O COCTOAHUSA
COGL[I/IHCHI/IfI. OT0 pa3oBasg KOMaH/da, HC 3allMCbIBA€Mas B KOH(i)I/IpraIII/IIO.

§3.2.6. I[TapameTpbl KAHAJIBLHOTO YPOBHA X.25

Hacrpoiika mapamerpoB kaHaibHOTO ypoBHsS (Layer 2) X.25 mpowsBoautcss B moamento (config-lapb)# mms
BBIOpaHHOTO (hU3U4ecKOro mopra. [IoMMEHI0 CONEPIKUT CIIEAYIONINE KOMaH/IbI:

mode { dte | dce }
Jlormueckuii THI TOpTa (Ha KaHATBHOM ypoBHE). /LI ABYX MOPTOB, COEANHEHHBIX JAPYT C APYTOM,
JIOJKHBI OBITH YCTAHOBJICHBI MPOTHBOIOJIOKHEIE THITEI — ofauH DTE, npyroit DCE.
3HavyeHue 1o ymondanuro — dte.

Crenyer OTMETHTB, YTO JIOTHYECKUI THII IOPTa, B OOIIEM cCilydae, HUKaK HE CBSI3aH C €r0 alapaTHBIM THIIOM.
Kpome Toro, noruueckuii THII Uil KaHaJBHOTO M MAKETHOTO ypoBHeW ycranaBnmBaercsi B NSG Linux pasnensno (B
ommyne oT 0a3oBoro mporpaMmHoro otecrneueHus NSG, rae mapamerp TE OTHOCHTCS OZHOBPEMEHHO K 000HMM
ypoBHsiM). OIHAKO Ha TNpPaKTUKE TaKWe CIOXHBIE KOH(UTypauuu TpeOYIOTCS HEYacTo, B OOJNBIIMHCTBE CIIydaeB
JIOTUYECKUH THIT 000MX YPOBHEH COBIIAaeT C alMapaTHBEIM THIIOM.

modulo { 8 | 128 }
®dopmar nois HoMepa MakeTa B 3ar0JI0BKE KaHAJIBHOTO YPOBHS:
8 JUIMHA TIoJIs 3 OuTa, T.€. TTaKeThl MOTYT HyMepoBathest oT 0 10 7 (3HaYeHHUE M0 YMOITYAHUIO)
128  mmna nosst 7 OuT, T.€. MAKETHl MOTYT HyMepoBatbes oT 0 1o 127

k <1 ... modulo-1>
Pa3mep okHa KaHAJIBHOTO YPOBHS, T.€. MAKCUMAJIbHOE YUCIIO MAKETOB, KOTOPBIC MOTYT OBITh IIepPEIaHbI,
HE TOKUASACH MOATBEPKACHUS O IPUEME MPEIBIAYIIEro akeTa. MUHUMAaNbHOE 3HaueHUe 1 03Havaer,
YTO MOPT JAOJDKCH KJIATh MMOATBEPKACHUS JUTSI KAXKIOTO MaKeTa, MPEXkK/IC YeM OTHPABUTH CIICIYFOIIUI
naker. MakcuManbHOE 3HaUeHHE PABHO KOJIMUECTBY HETIOBTOPSIOIINXCSI HOMEPOB KaIpOB, KOTOpPhIE
BO3MO>XHBI TIPY JJAHHOM 3Ha4eHHH TapameTpa modulo: 7 mudo 127, cOOTBETCTBEHHO.
[o yMOI4aHUIO YCTaHABIMBAETCS MaKCUMAaJIbHOE 3HAYCHHUE.
Amnanorom ganHoro napamerpa B 6azoBom 10 NSG st ycTpOHCTB MiTaamux cepuid sisasiercst FW.

tl <1...64>
Bpemst 0xHIaHus MOATBEPKACHHS OT YIAICHHOW CTOPOHBI, B CeKyH/IaX. Eciu moaTBepxaeHue He
MOJTy4eHO, MaKeT MOChUIAeTCS MMOBTOPHO. 3HAYEHHE 110 YMOJYaHUI0 — 3 cek. AHayor B 6azoBom [10
NSG — mapameTp T1.

t2 <1..32>

Bpewmsi, B TeueHHEe KOTOPOTO JIOJDKHO OBITh OTIIPABJICHO HOATBEPKICHNE HA MPUHSATHIN MaKkeT. 3HaUeHHE
o ymosdanuio — 2 cek. B 6azosom 10 NSG anamornyHbIi mapaMeTp He HACTPpaUBaeTCs, a Ae-paKkTo
BpeMsi OTBETa aBTOMATHYECKH MUHUMH3HUPYETCS: €CJIM B BRIXOIHOM OYepe/i eCTh TaHHbIC Ha Tepeaayvy,
TO OTBET MOCHUIACTCS B IEPBOM JKe MTAKEeTe TAaHHBIX, €CJIH HET — HEeMeJIJICHHO.

n2 <1...255>
MakcuManbHOE YHCIIO MOBTOPHBIX MOMBITOK MEpelauy MaKkeTa, eciiv 3a Bpemsi t1 He moay4eHo noa-
TBEepKIIEHUE O TIpreMe. 3HaueHue o ymondanuio — 9. Ananor B 6azoBom [10 NSG — mapametp N2.
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§3.2.7. IlapameTpsbl NaKeTHOr0 ypoBHA X.25

Hactpoiika mapamerpoB maketHoro ypoBHs (Layer 3) X.25 mpowmsBoautcs B moameHnto (config-x25)# mns
BEIOpaHHOTO (hU3NUECKOTO mopTa. [IoIMEHIO COEPKUT CIETYIONINEe KOMaHIbI:

mode { dte | dce }
Jlornueckuii T nopTa (Ha MaKETHOM ypoBHE). [l IBYX MOPTOB, COEANHEHHBIX APYT C APYroM,
JIOJDKHBI OBITH YCTaHOBJICHBI NPOTHUBONONIOXKHBIE THITEI — oauH DTE, npyroit DCE.
3HaveHue 10 ymMordanuio — dte.

CrenyeT OTMETHTB, YTO JIOTHYECKUH THII ITOPTa, B OOIIEM cCilydae, HUKaK HE CBS3aH C €ro alllapaTHBIM THIIOM.
Kpome Toro, mormueckuii THIT Uil KaHAJBHOTO W MAaKeTHOTO ypoBHeW ycraHaBnuBaercss B NSG Linux pasgensHo (B
oTnumMe OT Oa3oBOro mporpammHoro obecmnedenuss NSG, rae mapamerp TE OTHOCHTCS OJHOBPEMEHHO K 000OMM
ypoBHsM). OmHAaKO Ha TNPAaKTUKE TaKWE CJIOXHBIE KOH(QUTYypanmuu TpeOYIOTCS HEYacTo, B OOJBIIMHCTBE CIIydacB
JIOTHYECKHUH THIT 000MX YpOBHEI COBIIAIAET C allapaTHbIM THIIOM.

3HadeHHe MO0 YMOJYAaHMIO JJIs obomx mapamerpoB — 128 6aiit. B 6a3zoBom IO NSG pasmep makera B 00omx
HalpaBJICHUSX YCTAaHABIMBAETCS OJIHUM MapaMeTpom LG.

Crenyromas rpymnmna mapaMeTpoB IMO3BOJISET PETYINPOBATH PacHpeaeeHIe HOMEPOB JIOTHYECKUX KaHAJIOB!

lic <1...4095>

hic <1...4095>
Jlrana3oH HOMEPOB JIOTHYECKUX KAHAIOB, KOTOPBIE MOT'YT UCIIOIb30BAThCs TONIBKO ycTpoiictBom DCE
(lowest/highest incoming channel).

ltc <1...4095>

htc <1...4095>
Jlnana3zoH HOMEPOB JIOTHYECKHUX KaHAJIO0B, KOTOPBIE MOTYT HCIIOJIb30BaThes Kak ycrporictBoM DCE, Tak
ycrpoiictBom DTE (lowest/highest two-way channel).

loc <1...4095>

hoc <1...4095>
Jlnama3zoH HOMEpPOB JIOTUYECKUX KaHAJIOB, KOTOPBIE MOTYT MCIOIB30BaThCs TOJIBKO ycTpoiictBom DTE
(lowest/highest outgoing channel).

[onsarus incoming n outgoing 37eCh UCIONB3YIOTCS MPUMEHNUTENHHO K ycTpoiictBy DTE. Beibop HOMepa kaHana
P YCTAaHOBJICHUH JIOTHIECKOTO COCTUHEHUS IIPOUCXOANUT CICAYIOIINM 00pa3oM (CM. PHCYHOK):

N° kaHana — HyneBoli norumveckuii kaHan B OOJBIIMHCTBE peanm3anuii X.25 He
0 UCTIONBb3YeTCH.
1 — Jlmanazon HOMepoB oT 1 mo LIC-1 3apesepBupoBan miust PVC (B nanHOM
PVC peanmuzaru NSG Linux He moiepKUBatoTCs).
Li?él DCE — Ecnu coepunenne ycranaBiauBaercss no uHuimatuse ycrpoiicrtsa DCE,
OHO HIIET CBOOOJHBIM KaHajl C HaMMEHBLUIMM HOMEpOM, [BHTascCh
HIC MOCIEA0BaTENbHO B mopsaake BospacTtaHus HoMepoB oT LIC x HIC u
3arem ot LTC x HTC.
LTC — Ecnu coegunenue ycranaBnuBaeTcs no mHuUnuatuse ycrpoiictea DTE,
OHO HIIET CBOOONHBIN KaHalm C HaWOONBIIMM HOMEPOM, [BHTasCh
HTC MocJieIoBaTeIbHO B mopsinke yoObiBaHus HomepoB ot HOC x LOC u
3areM oT HTC xk LTC.
LOC

PacnipeneneHne HOMEPOB JOJDKHO OBITH 33JaHO OAMHAKOBBIM 00pa3oM Ha
HBC o0enx croponax coeauHenus. Ilpu stom BbnosHeHne ycnoBuid LTC=HIC+1 u
DTE LOC=HTC+1, BooOmIe roBops, He TpeOyeTcs, T.e. MEXKAY AUaa3oHaMUd MOTYT

OBITH MPOMYIIEHHBIE HOMEPA, HE HCIIOIb3yeMbIE HH B KAKOM CIIydae.

Takoii aaroput™m Mmo3BossieT U30exkaTh cutyarnun, korga oba ycrpoiictBa DCE n DTE ogHOBpeMEHHO MBITAIOTCS
YCTaHOBHTDH COCIMHEHHE IO OJHOMY M TOMY K€ JIOTHYECKOMY KaHay (3a MCKIIIOYCHHUEM CIydas, KOTJa 3TOT KaHaI —
MoceTHI cBOOOAHBIN). Hamuane pas3menbHBIX AWANa3oHOB U BXOMIIINX M HCXOISIINX COCTMHEHHWH OCTaBISIET
KaXIOMY W3 YCTPOWCTB HEKOTOPBIHA 3arac JOTWYECKUX KaHAJIOB, HAXOISIIUXCSA B €r0 MOHOIOJIBHOM DPaCIOPSDKEHHUH.
DTO rapaHTHPYET, YTO KAXKIOE U3 YCTPOWCTB OYACT B COCTOSIHAN WHUIIUUPOBATH COCTUHCHHUE JIaXKe B TOM Cllydae, eClid
BCE€ KaHaJIbl, BBIJICJICHHBIE AJISl ABYCTOPOHHUX COCTUHEHH, 3aHITHI IO MHUIIMATHBE YAAJIEHHOW CTOPOHBI.

ITo ymomrganwmro lic=hic=loc=hoc=0, Itc=1, htc=1024, T.e. 3ape3epBUpOBaHHBIC AUAIIA30HbI OTCYTCTBYIOT, @ KaHAJIbI
¢ Homepamu oT 1 mo 1024 moryt mcnomb3oBarhest [uisi ycraHoBieHnss SVC mo MHHOMAaTtuBe 000 M3 CTOPOH.
[Tono6nas ke ynpoeHHas cxema ucnoibzyercst B 6azoBom 10 NSG, ¢ Toif pasHuIel, 4To mapamerp, onpeaessiFonmn
BEpPXHIOIO TPaHUIy JHara3oHa HOMEpoB, UMeHyeTcs LC; Homepa kaHainoB npu ycTaHoBleHUH PVC 3amaroTcst SBHBIM
00pazoM ¥ aBTOMaTHYECKH UCKITIOYAIOTCS U3 PaCCMOTpeHus npu ycTanoBiueHun SVC.
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modulo { 8 | 128 }
®dopmar nois HoMepa MaKeTa B 3aT0JIOBKE MMAKETHOTO YPOBHS:
8 JUIMHA TIoJIs 3 OuTa, T.€. TaKeThl MOTYT HyMepoBathest oT 0 10 7 (3HaYeHHUE M0 YMOITYAHUIO)
128  nmnuHa monst 7 OWT, T.€. MAKeThl MOTYT HyMepoBaThes ot 0 1o 127
win <1 ... modulo-1>
Pa3smep okHa makeTHOro ypOBHSA JJIsl BXOAAIIUX COeAMHEHUH. J[aHHBIN pa3Mep UCIIONb3yeTcs M0
YMOIYaHHIO, €CJIU UHOE He YKa3aHo B makete CALL.

wout <1 ... modulo-1>
PaaMep OKHa IIaKECTHOI' O ypOBHH I UCXOOAIINX COC,Z[PIHCHPIFI.

MakcumanbHOE 3HaUeHHE 000UX MapaMeTpoB Win 1 Wout paBHO KOJIMYECTBY HETIOBTOPSIOIIMXCSI HOMEPOB KaJpOB,
KOTOpBI€ BO3MOXKHBI IPU JAHHOM 3Ha4YeHWH mMapamerpa modulo: 7 ymbo 127, cootBeTcTBeHHO. [0 ymMomdanuio oba
napameTpa umerot 3Hadenue 2. B 6azosom I[10 NSG BMecTo 1BYX 3THX NapamMeTpOB UCIIONB3yeTcs OJuH mapamerp PW.

MaxkcumanbHbIN pa3Mep nmakeTa (TO‘-IHCG, I0JIs1 JAHHBIX ITAKCTHOI'O ypOBHf[) TaKKC YCTaHABJIIMBACTCA OTACIBHO IJIA
BXOOAIIUX U UCXOOAINIUX ITaKECTOB:

x25ips {16 |32 | 64| 128 | 256 | 512 | 1024 | 2048 | 4098 }
MaxkcumanbHBIH pa3Mep BXOISIUX (incoming) MakeToB, B 0alTax.

x250ps {16 |32 | 64| 128 | 256 | 512 | 1024 | 2048 | 4098 }
MaxkcumanbsHBIH pa3Mep UCXOOIMuX (outgoing) MakeToB, B OaWTax.

TTocnemnue deThlpe mapameTrpa OTHOCATCS K IMOpTy, paboratomemy B pexume Layer 3 DTE, u ompenmensior
MaKCUMaJbHOE BpeMs OXKUJAaHUS MOATBEPKACHUS (B CEKyHIax) AJSl pa3iHuHbIX TUIOB MakeToB. Eciu 3a ykazaHHoe
BpeMSl MOATBEPXKACHUE OT YyAaJeHHOH CTOPOHBI HE TMOJY4YEHO, MPOU3BOAUTCS IMOBTOpHAas mepeaaya. Hazpanus
TaliMayTOB PHUBEIEHBI B COOTBETCTBUU C TEPMUHOJIOTHEN cTannapTa X.21:

t20 <1...1000>
DTE Restart Request retransmission timer. 3nauenne no ymondanuto — 180 cexk.

t21 <1...1000>
DTE Call Request retransmission timer. 3aadenue mo ymondanuio — 200 cek.

t22 <1...1000>
DTE Reset Request retransmission timer. 3Hadenne mo ymomdannto — 180 cex.

t23 <1...1000>
DTE Clear Request retransmission timer. 3HadeHue mo ymosrganuio — 180 cek.

B 6a3zoBom I10 NSG ananorom mapametpa t21 sBnsiercss T2, ocTalbHBIE TaMayThl HE HACTPAMBAIOTCSL.
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§3.3. HacTpoiika acCHHXpOHHBIX IOPTOB

§3.3.1. ACHHXpPOHHBIE POTOKOJIbI
IIpoToxo1, NCTIOIB3YyEMBII ACHHXPOHHBIM MOPTOM, YCTAHABIMBAETCA CIEAYIOIIeH KOMaHI0M B MEHIO MOpTa:

encapsulation { ppp | slip | tty | linux-shell | reverse-telnet | telnet | raw-tcp | console | pad | sms-handler | one-wire | unused }
Tumn npoTokoJia KAHAIBHOTO YPOBHS:

ppp npotokos PPP
slip npotokost SLIP
BXOJI B OCHOBHYIO KOMaHHYI0 00070uKy (Vtysh)
linux-shell BXOJI B kKoMaHIHY0 000mouky OC Linux (ash)
telnet moIKJIroueHUE K cepeepy Telnet
reverse-telnet momKIOUCHHE yHaTeHHOTO KireHTa Telnet kK JaHHOMY MOPTY
raw-tcp Mpo3payHas TPAHCIALUSI HECTPYKTYPHPOBAHHOT'O aCHHXPOHHOTO MmoToka uepe3 TCP
console CICIMATBHBIN THIT JUTS pa3/IeNIIeMOro KOHCOJIEHOTO MOPTA B OTACIBHBIX THITAX IIACCH
pad cOopmmk-pazoopiuk naketos (PAD) X.3/X.28/X.29
sms-handler  ob6paboTunk komMann SMS-ymnpasienus (MOHOTIONBHO, WK COBMECTHO ¢ PPP)
one-wire nHTEpdEic TEXHOIOTHIECKOTO YIIPABICHHS, HUKAKIE MIPOTOKOJIBI BBICIINX YPOBHEH
HE TIPEeTyCMOTPEHEI.
unused (hopmanpHOE 3HAUEHHUE, UCITOJIE3YEMOE 110 YMOTYaHUIO.

IMopter TTY, Linux-Shell u Console He UMEIOT MOTOTHUTEILHBIX TMapaMeTpoB. JlanpHeWmas HacTpoWKa MOPTOB
OCTaJBHBIX THIIOB 3aBHCUT OT BEIOPAHHOI WHKATICYIISIIHH.

§3.3.2. [lapameTtpsni nopToB PAD
[Tpu BeIOOpe MHKANICYAAMH PAD B MEHIO TOpPTa UMEETCS CIISAYIONNN TOTOTHUTEBHBIHN mapamMeTp:

pad Bxon B y3e11 MeHI0, O3BOJISIOMNI ONPEICTUTh TPYIITY CHEIM(DUISCKIX ITapaMeTPOB ISl 3TOTO
MIPOTOKOJIA.

JloTIOTHUTEIBHBIH y3es MeHI0 pad COMEPKHUT CIEAYIONINe KOMaH b

dtr-control <0 ... 60>
Ympasnenune curaaigom DTR uaTepdeiica RS—-232 npu paspbiBe ceTeBOro COeNUHEHUS: CUTHAT
OIyCKaeTCs Ha yKa3aHHOE YUCIIO CEKYH/I (110 YMOTYaHUIO — 2 CeK.), 3aTeM IMOJHUMAETCSl CHOBA. DTO
MTO3BOJISIET PAa30pBaTh (PU3UIECKOE COCTUHECHUE, PEHHUIHAII3HPOBATE MOJEM U T.1. Ecin ycTaHOBIEHO
3HaueHue 0, To curaan DTR nomHAT nmocTosHHO.

prompt <cTpoka>
Crpoka npuriamieH s, KOTopas OyIeT BBIBOIUTHCS MOJKITIOYEHHOMY TT0JIb30BATEIIO MpU padoTe B
KoMaHIHOM pexkuMe PAD. 3HadueHne 1o yMordaHuio — 3BE3m04ka (*).

local-x121-address <X.121 agpec>
X.121 angpec, KOTOpbIi OyaeT moACTaBIAThECA B makeThl CALL, oTrpaBisieMble ¢ JTaHHOTO TIOPTa, B
KadecTBe BBI3bIBatomiero anpeca (Calling Address). Anpec MoxeT cofgepxarts 10 15 AecaTHIHBIX Tudp.
Ecmm agpec He ycTaHOBIICH (B Ka4eCTBE 3HAYCHHUS IIPU 3TOM BEIBOAHUTCSA $), TO BBI3BIBAIOIIHNI a/ipec B
nakerax CALL oTcyTcTByeT.

remote-x121-address <X.121 agpec>
X.121 agpec, KOTOPBIA OYIET UCTIONB30BATHCS JIJISI aBTOMATHIECKOTO YCTAHOBIICHHUS COSIUHEHHSI 1O
noasTHo curHana DCD (B Tekymiei Bepcuy He peaTn30BaHO) WU IPH WHUIHATIH3AINN TIOPTa, €CIIH
DCD B 3TOT MOMEHT yke moaHsT. JlaHHbIH anpec OyneT noacTaBiaTbes B maketel CALL, oTpaBisiembie
C ITaHHOTO ITIOpTa, B KauecTBe BbI3bBaeMoro aapeca (Called Address). Anpec moxer conepxath 10 15
JIECSITHYHBIX TTUQP.
Ecnu anpec He ycTaHOBIIEH (B KauecTBE 3HAYECHUSI IPU STOM BBIBOAUTCA $), TO HUKAKOE COeTMHEHHE
aBTOMATHYCCKU HE YCTAaHABIUBACTCS.

packet-size { 16 | 32 | 64 | 128 | 256 | 512 | 1024 | 2048 | 4096 }
MaKCI/IMaJILHaSI JJIMHaA co6npaeMor0 IaKera (B 6a171Tax). 3T0 OJHVH U3 KPUTCPUCB, IO KOTOPLIM MOKET
MMPOU3BOAUTHCA OTIIPAaBKa MAaKETa. 3Ha‘I€HI/IC o YMOJIYaHUIO — 128

window <1 ... 7>
Pa3Mep okHa MakeTHOTO YPOBHS ISl COCTUHCHUH, YCTaHABIMBACMBIX C TaHHOTO TopTa. [lepenaéres B
monie Facilities makera CALL. 3HavueHue 1Mo yMOTYaHHIO — 2.
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par-<HOMep> <3HauyeHune>
[Mapamerpsr npodunst PAD. B nanHo#t Bepcun NSG Linux moyiepuBaroTes clieIylonye mapaMmeTphl:

IHapametpsl cornacuno ITU-T X.3 3Havenue 1Js npoduiiei
Howmep Ha3znauenne MPO3PAaYHbIi | MOCTPOYHBIH
1 Curnat BHUMAHUE (Recall character) 0 1
2 3XO0 (Echo) 0 1
3 Curnai otnpaBku nakera (Forwarding characters) 0 2
4 Taiim-ayT ornpaBku nakera (Idle timer delay) 0 0
5 [Togunnaennoe ycrpoiictBo (Ancillary Device Control) 0 0
12 VYnpasnernue notokom (Flow Control) 0 1
13 BcraBka cumBona nepeosa ctpoku (Linefeed Insertion) 0 6

[To ymMoyaHHIO YCTaHOBJIEH IPO3PAaYHbIA TPODUIIB.

timeout <1 ... 2147483647 >
MakcumanbHO€ BpeMsi HEAaKTUBHOCTH, IO UCTEUEHUU KOTOpPOro coearnenue X.25 paspeiBaercs. JlaHHbIi
TapameTp SIBISETCS €AUHBIM JIsl KOMaHJHOTO PEXXHUMa U peKUMa JaHHBIX, Ha MPUEM U Ha Tiepeavy.
3HaveHue no ymomuanuro — 300 cek.

IIpu noaxmouenuu k nopty tuna PAD BeiBoautcs npurnamenue PAD, nocne yero moxHo BBecTH aapec X.121 u
YCTaHOBUTb KOMMYTUPYEMOE JIOTHYECKOE COEAMHEHHE C yaanéHHbIM y3ioM cetu. (IIpu ycnoBum, uTo B ycTpoiicTBe
oTIpeIeNIEH MapIIpyT K BBI3BIBAEMOMY Y31y, cM. 11.3.7.) Ecnu ynanéHHbIH XOCT Ha3HA4YaeT TPH 3TOM ONPEICIEHHBII
npoduns PAD (Hampumep, po3padHblii), 3TOT MpodHiIb OyIeT MPUHAT U YCTAaHOBIIEH Ha MOpTy ycTporicTBa NSG.

NMPUMEYAHUE Peammsarus PAD B ganno# Bepcun NSG Linux sBisiercst orpannueHHo. [Tonmbp3oBarens MoXKeT
BBECTH BBI3BIBa€MBIi ajipec (6e3 (haciIuT) U YCTAaHOBHUTH COSAMHEHHE K yIAJIEHHOMY XOCTy X.25.
Jpyrue BoamoxHoctd PAD 1utaHupyeTcst peann3oBaTh 110 Mepe MOTPeOHOCTH B HUX.

§3.3.3. Ilapamerpsi noproB Telnet
HpI/I BI)I60pe HWHKaNCyJIsaunuu Telnet B MeHIO nopTa UMCHOTCA CICAYIOMINEC JOMMOJIHUTCIbHBIC ITapaMCTPhI:

remote-address <ip-agpec>
IP-anpec ynanennoro cepsepa Telnet, kK KOTOpOMY aBTOMaTH4eCKH yCTaHABIMBAeTCs coequnHeHne. Ecmu
azpec He yka3aH (ycraHosieH B 0.0.0.0), To npu MOIKIIOYEHUH K JaHHOMY ITOPTY I10JIb30BaTENb
rmomnagacT B KOMaH[[HLIﬁ PEKUM KIIMCHTA Telnet 1 yCTaHABJIMBACT COCAUHCHNEC BPYIHYIO IIPHU MMOMOIIHN
KOMaH[BI Open.

remote-port <tcp-nopt>
Howmep nopra TCP ynanennoro cepsepa Telnet, K KOTOpOMYy aBTOMaTHYECKH yCTaHABINBACTCS
coenuHenue. I1o ymonganuto ycranasnuBaercs nopt 10023.

§3.3.4. IlapameTpsl nopToB Reverse Telnet

[Ipu Be1OOpe nuKancymsmmu Reverse Telnet B MeHIO mopTa IMEIOTCS CIEAYIONTNE JOMOTHUTEIBHBIC TapaMEeTPHI:

reverse-telnet
BXOIL B y3€JI MCHIO, HO3BOJ‘I$[IOIIII/Iﬁ OIMpPCACIUTD I'PYHITY CHGHI/I(i)I/I‘{eCKI/IX napamMeTpoB 4Jid 3TOTr0
IIPOTOKOJIA.

I[OHOJ'IHI/ITGJ'ILHHﬁ y3€J MCHIO reverse-telnet COACPIKUT CICAYIOIMINEC KOMAaH/bI:

tcp-port <Homep>
Howmep mopra TCP, mo koTopoMy OCyIIECTBISETCS TOCTYI yIaJIeHHOTO KiaueHTa Telnet k naHHOMY
(usuueckomy moprty. PekomeHnayercst ncnoib3oBath HoMmepa noptoB TCP crapmre 3000 Bo n3bekanue
KOH(IIMKTOB ¢ IOPTaMHU CTAaHAAPTHBIX CITY’KO U MPOTOKOJIOB.

authentication { local | tac_plus | no }
Hcnonp3oBats ayTreHTuuKauio. Eciin ayTeHTUUKAIMS BKITIOYCHA, TO MPH 00palcHUH K JAHHOMY
nopty TCP nosnp3oBarens g0o/keH OyAeT BBECTH UMS U ITapOJIb, IPEKAE YEM MOTYIUT JOCTYII B PHU3H-
yeckuit mopt. B nanHoit Bepcuu NSG Linux ayTeHTH()HUKALUS MOXKET IIPOU3BOJUTHCS MO JIOKATBHOMY
CIIHCKY, KOTOPBII COCTABISCTCS KOMAaHIOM USEers, THO0 ¢ moMoIIbio yaanéHHbIX cepBepoB TACACSH.
IMoxpo6HO 0 JToKanmEHOM crHcKe modb3oBateneid cM. §3.8.1, o kimente TACACS+ — §3.8.4.

group-name <ums>
YCcTaHOBUTH IPYIITY MOJIb30BaTENEH, KOTOPhIE OyIyT UMETh JOCTYI K TaHHOMY MOPTY. JlaHHBIH
rapaMmeTp UMEET CMBICI TOJIBKO TPH BKIIOUEHHON ayTeHTH(uKanmu. Eciin ayTeHTH(UITNPOBAHHBII
TIOJIF30BATENb HE ABIISACTCSA WICHOM YKa3aHHOU TPYIIIBI, €ro oOpamieHne Oy1eT OTBEpTHYTO.
Ecnu yxa3anHas TpyIIia He CyIIECTBYET, TO TOCTYI K JaHHOMY IIOPTY 3alpemiéH I BCEX MOIb30BaTEINCH.
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Jlyist ynaneHus NpUBSI3KYU K PYIIIE CleyeT BBECTH MYCTOE UMsI TPYIIIIBL: group-name
HOBYIO TPYIITY).

Ecnu ayreHTH]UKAIMS BKIIOYSHA, HO TPYIIINA He YKa3zaHa, TO JOCTYII K JaHHOMY MOPTY pa3peiuéH ass
BCEX ayTeHTH(UIIMPOBAHHBIX MOJIb30BATENCH.

(6o Ha3HAYUTH

escape-break <cumon>

escape-terminate <cumson>

escape-char <cumson>
Y CTaHOBUTE CIICIICHMBOJIBI, KOTOPBIC OYAyT UCIIONB30BaThCS B X0¢ ceanca Telnet ¢ maHHBIM pr3ndecKuM
MOPTOM A7l MOCBUIKK cenuansHoro curHana BREAK, nns 3aBepmenus ceanca u B kauectse ESCAPE-
CHUMBOJIa, COOTBETCTBCHHO. B KauecTBe CIEICUMBOIA MOKET UCIIOIB30BATHCS OO0 meyaTaeMbIid
cumBod, 160 crencuMBoibl CTRL-@, CTRL-A, CTRL-B, ... CTRL-Z, ... <CTRL—_, KOTOpHBIC BBOIATCS
B JJAHHOW KOMaHJIC MTapaMu CHMBOJIOB M3 CIIEIYIOMIEro Habopa:

A@ NA L AZ AL AN A] AN A

ITo ymomuanuto, B kauectBe ESCAPE-cuMBona ycraHoBieHa THIIBA (~), CHMBOJIBI IS IOCBUIKH
BREAK u TERMINATE He ycTaHOBIECHBI.

CumBoutel escape-break u escape-terminate ucmonbs3yroTcst camu mo cebe. [lociie cuMBoa, ONpeAenEHHOTO Kak
escape-char, MoxxeT ObITh BBEACH OJUH U3 CICAYIONIMX CHMBOJIOB [UIS HEMIOCPEACTBEHHOTO YIPABICHHS (HU3NICCKUM
nHTepdericom:

3aepmuTh Telnet-coequHenue.

Onyctuts curaan DTR Ha 2 cek., 9ToObl MPUHYIUTH MOAKIIOYEHHBINH MOJIEM pa3opBaTh COSAMHCHNE.
[ocnate curaanr BREAK.

IToguste curnan DTR.

Onyctuts cursan DTR.

IToguaTe curnan RTS.

Onyctuts curnan RTS.

Briectu cocrostaue curanoB DCD u CTS.

BriBecTu cicok BOZMOXKHBIX €scape-TIocieIoBaTeIbHOCTEN Ha HKpaH.

VT QO

§3.3.5. Ilapamerpsni nopToB Raw TCP

Nukancymsmust Raw TCP npennaznadeHa s iepeaqd HeCTPYKTYPHPOBAHHOTO ACHHXPOHHOTO TIOTOKA JAHHBIX U3
nopra RS-232 wmn RS-485 uepe3 TCP-coenunenus. Ilopr 3toro Tuma MoxeT paboTaTh B KayecTBE KIIMEHTA
(vannnaropa TCP-coenunenus) uim cepBepa (CTOpOHA, OKUIAIONIasi BI30Ba). J[Ba ImopTa MPOTHBOIIOIOXKHBIX THIIOB
00eCIICUYMBAIOT MPO3PAYHYI0 IMepeady acHHXpOHHOro motoka mo cetu IP. OrtmensHo kimenT Raw TCP mo3Bomser
MHKAICYIUPOBaTh ACHHXPOHHBIE JaHHBIE OT TEPMUHAIBHOTO YCTpOWCTBa, HanpuMep, POS-tepMunana, u nepenarts ux
Ha Tpedyembiii TCP nopt nporieccuHroBoro cepaepa.

ITo cymectBy, Raw TCP npencrasnser coboii mpenensHO ype3aHHBIH BapuanT Telnet, ¢ TOH pasHuIeil, 4TO B
JTAHHOM CIIy4ac HE BBIMOJHSIOTCS HUKAKHE TPOIEIyphl COTJIACOBAHUS COCAWHEHMS M HE OTPaOaTHIBAIOTCS HUKAKHE
criericumMBoIibl. B 6azoBom IO NSG skBuBaneHtoM cepBepa u kiueHta Raw TCP sBmsrorcst TemHeT-cTaHIus C
napamerpom IAC:NO u Temner-knmeHT ¢ kirodoM /RAW wmin /DAT, COOTBETCTBEHHO.

JonomaurensHo, Raw TCP npenycmarpuBaeT Tpancisnuio curianoB DTR/DCD acuaxponHoro uaTepderica yepes
coctostnue TCP-coequHeHMsI B CHTHAIBI HAa JPYTOH CTOPOHE.

HpI/I BI)I60p€ HWHKAIICYJIAINn raW-tcp B MCHIO TOPTAa UMCIOTCS CICAYIOMINEC JOMMOJIHUTCIbHBIC ITApaMCTPhI:

raw-tcp Bxox B MeHto HacTpoiiku mapametpoB Raw TCP.
Menro (config-raw-tcp)# comepKuT clieAyIOIue mapaMeTphl:

server { yes | no }
Pexxum cepBepa (yes) nim kiimenTa (N0, 3HaYSHUE M0 YMOITYAHUIO).

tcp-port <1...65535>
Howmep mopra TCP, Ha KOTOpOM TPOM3BOANTCS COeNMHEHUE. 3HAUeHHE TT0 yMordanuto — 50002.
[TapameTp OTHOCHTCA KaK K PeKUMY KIHEHTa, TAK U K PEKUMY cepBepa.

ip-address <ip-agpec>
Anpec cepsepa Raw TCP. lyis mopTa, paboTaloniero B pexxuMe KIHESHTa, TaHHBIA MTapaMeTp yKa3biBacT
azpec yaaiaéHHOTO cepBepa. st mopTa, paboTaIoMIEro B peKIMeE CepBepa, JaHHBIN MapaMeTp H03BOJISIET
BBIOpaTh KOHKPETHBIH afipec, Ha KOTOPOM OH OyJeT 0XHIaTh COSIMHEHHS, U3 Yncia Bcex [P-anpecos,
NpUHAJIeKAIUX HHTepdelicam gaHHOTO ycTpoiicTsa. [Ipu 3Hayenuu 0.0.0.0 (o ymonganuio) cepsep
NIPUHUMAET BXOSIIIE COeTMHEHHS Ha JII00BIX JIOKaJbHBIX [P-angpecax.

reconnect-delay { no | <1...86400>}
3amepikka mepej MonbITKOH TOBTOPHOTO COSTMHEHUS, ITOCIIe HEYIAYHON TIOTIBITKH WIIA Pa3phiBa.
OTHOCHUTCS TOJIBKO K PEKUMY KJIHEHTa. 3HaueHHe 1o ymodanuo — 30 cek.
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dcd-inquiry-time { no | <10...60000>}
ITepuon onpoca BxonHoro curnana DCD, B Musucekynaax. Onpenenser CKOpoCTh peakluy mopra Ha
najgeHue win noapéM curnana DCD acuaxpoHHOT0 HHTEp(detica.
IIpu nogustun curnana DCD nopT-KiIneHT ycTaHaBIUWBaeT coequHeHue ¢ ceppepom. [lopt-cepeep
oTkpbiBaeT TCP-cOKeT 1 HauWHAET KJaTh BXOASAIIEr0 COEIMHEHUS, HO IIPU ATOM HE KOHTPOJIUPYET
nocneaytonre m3meHeHuss DCD. Eciu B MoMeHT noctymuieHus coequaerust DCD okaxkeTcst
OIIyIIEHHBIM, TO COSMHEHNE OyJeT YCTAaHOBJICHO M 3aTEM HEMEIJICHHO Pa30pPBaHO.
ITpu manenuu curnana DCD o6a mopta (M KIMEHT, ¥ cepBeEP) Pa3pbiBalOT COCTUHEHHUE, €CITH OHO B OTOT
MOMEHT CYIIECTBYET, CO CBOCH CTOPOHEI.
[Ipu 3rauennn no onpoc DCD He mpon3BOANTCS, CUTHAT BCETIa CUUTACTCS MOTHATHIM, T.€. MOPT-KIHEHT
neiTaercs noaaepxuBath TCP-coequHeHne OCTOSHHO, & TOPT-CEPBEP MOCTOSIHHO T'OTOB K MPUEMY
BXOJISIIETO COEAMHEHMUS.
3HaveHue no ymomuanuo — 1000 mc.

INPUMEYAHHUE Omnpoc curmaza DCD mnpousBoauTCs HNEPUOIUUECKH, MOSTOMY KPATKOBPEMEHHOE H3MEHEHHE
CUTHajJla Ha TPOTHBOIIOJIOKHBIM M 0OpaTHO MOXeET OBbITh He 3amMedeHo. [l rapaHTHPOBAHHOTO
cpabatbiBanust curHan DCD nomkeH HaxXxOAWThCS B HOBOM COCTOSIHUM B TEUCHHE BPEMEHH He
MEHBIIIETO, YeM YCTaHOBJIEHO mapameTpoM dcd-inquiry-time.

hangup-time <-1...60000>}
Bpewms, Ha kotopoe omyckaetcst curHan DTR acunxporHoro naTepdeiica npu paspeise TCP-coequnenust:

-1 [Ipu orcyrcTBUM ceTeBoro coeannenus curtan DTR omyieH nocTosiHHO.
0 Curnan DTR mogHsT DOCTOSHHO, HE3aBUCHUMO OT COCTOSTHHS COSIUHEHMS.
pyroe Bpewms B MuimmucekyHaax. 3Hadenne o ymomdanuto — 2000 Mcek.

IIpu coBMECTHOM HCIOJL30BAaHWN Ha OOEMX CTOPOHAX COeNWHEHUs mapamerpsl dcd-inquiry-time u hangup-time
MO3BOJISIIOT PEaIM30BaTh CXeMy, Korjaa mo mogasatuio curHana DCD Ha cTOpoHe KIHMEHTa, IPH HATHYIHH B 3TO BpeMs
DCD Ha cropoHe cepBepa, yctanaBiuBaercs TCP-coenunenne n nmoganMaercst curHas DTR Ha oGenx croponax. [Ipu
nageann curHana DCD nHa mo6oit ctopone TCP-coenmHenne paspwiBaercs, u curHaibel DTR Ha o0emx cropoHax
omyckaroTcs. Takum o0pa3om, CUTHANEI HHTep(delica TPaHCIUPYIOTCS Yepe3 CETh HACTONBKO MPO3PAYHO, HACKOIBKO 3TO
BO3MOXKHO B aCUMMETPUYHOHN cxeMe "KIHeHT-cepaep'.

debug-level <0...4>
YpoBeHb TpacCHUPOBKHU TOPTA JJIs Tienield oTiaaaku. Tpacca BeiBoauTCs B ¢aiin /var/log/aot.log. 3naueHue
o ymordanuto — 0 (0TIaKa HE MPOU3BOIUTCS).

§3.3.6. Ilapamerpsni moptoB SLIP
ITpu BeIOOpE MHKanCysauu PPP B MeHI0 TTopTa IMEIOTCS CIIEAYIONTUE TOTIOTHUTEIbHBIC TapaMeTPhI:

virtual-template <1...25>
Howmep mabnona IP-untepdetica. [11abmoH cOAepKUT COBOKYITHOCTh MAPAMETPOB, OTHOCSIIIUXCS K
pabote npotokomna IP, ayrentudukanuu no PAP/CHAP u t.11. Ecniu HoMep paBen 0, Bce mapaMeTpsl
YCTaHABJIMBAIOTCS 1O yMOdaHuio. [1oapoOoHO 00 UCTIOIB30BaHUH MA0IOHOB M. 11.3.3.1.

IIpu cozmanmm [P-uHTepdeiica ¢ wHKancymsuued SLIP BoCIpHHUMAIOTCS TOJBKO CIEIYIONINE MapaMeTphl,
omucaHHbIC B 11adoHe virtual-template:

ip address

peer ip address
ip mtu
keepalive

OcTaybHBIE TTapaMeETPhI, BXOASAIINE B COCTAB I1a0JIoHa, OTHOCATCS TOJMbKO K MHTEepdeticy PPP u B manHOM ciydae
HUTHOPHUPYIOTCS.

Oco00 crexyer ocTaHOBUTHCS Ha Tapamerpe keepalive, mockoibKy B camoM nportokone SLIP MexaHW3M IOCBUTKH
KOHTPOJIbHBIX ITAaKETOB HE MpeaycMOTpeH. BMecTo Hero Mcromnb3yeTesl Tak Ha3bIBaeMblil MexaHu3M outfill (TepMuH 13
SLIP B Linux). B ciyyae oTcyrcTBHs BXOAsIero Tpaduka depe3 3adaHHbIH MHTEPBaJI BPEMEHH IOCHUIAETCS MaKeT-
nycteimka (6aitT 0xCO), KOTOPBIA BOCIIPUHUMAETCSl YIAICHHOW CTOPOHOM Kak MOATBEPXIEHHE PadOTOCIIOCOOHOCTH.
Ecnu B Teuenue Bpemenn 3xkeepalive He mpuHsT HU oanH nakeT, SLIP-coenunenue paspriBaercsi, pru3ndecKkue curHa-
nsl mopta (DTR, RTS) omyckarores, u gepes3 1 cex. MOPT pecTapTyeT U MbITaeTCsl yCTAaHOBUTH COEAUMHEHHE 3aHOBO.
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§3.3.7. llapametpsl noproB PPP

HpI/I BI)I60p€ HWHKAICYJIAInn PPP B Mmen10 NopTa UMCHOTCA CICAYIOINUEC JOTTOJIHUTCIIbHBIC ITapaMETPhI:

virtual-template <1...25> [ aux <1...25>]
Howmep mabnona IP-untepdetica. 111abmoH comepKUT COBOKYITHOCTH ITAPAMETPOB, OTHOCSIIUXCS K
pabore nporokomna IP, ayrenrnduxanun no PAP/CHAP u .. Ecnin Homep pasen 0, Bce mapaMeTpsl
YCTaHABJIMBAIOTCS 110 yModaHuio. [1oapo6HO 00 McTob30BaHuy Ma0IoHOB cM. 11.3.3.1.
OnuoHansHo: eciu ucroib3yercs Moayinb GPRS wm 3G ¢ neyms SIM-kaptamu, To mocie
HEO0O03aTeTFHOTO KITFOUYEBOTO CIIOBA aUX YKa3bIBaeTCs HOMED IIa0JI0OHA IS pE3EPBHOTO OIepaTopa.

chat-script <ums> [ aux <ums>]
TonbKO MpH UCTIONTF30BAaHUH WHKATICYJISIIUN PPP: UMs CIICHAPHS, KOTOPBIA OYAET HCIIOIB30BaH IS
YCTaHOBKH (PH3MUYCCKOTO COeAMHEHUS. VIMsi MOKET BBOJUTHCS B KaBbIUKaxX Wwin 0e3 HuX. [lycTas cTpoka
(" ") o3Hauaer, 4TO I TaHHOTO MHTep(delica HUKaKOH clieHapHil He MCIIOJIB3YETCS.
OnuoHansHO: eciu ucmoib3yercs Moayinb GPRS wmm 3G ¢ neyms SIM-kaptamu, To mociie
HEe00s3aTeNIbHOTO KIFOYEBOTO CIIOBA aUX YKa3bIBAETCS MMsl CLIEHAPHS AJIsl PE3EPBHOTO OIepaTopa.

NPUMEYAHHUE Ecmm B mabnoHe s JaHHOTO BHPTYaJbHOTO MHTepdeiica yKa3aH PpeXuM
YCTaHOBJIICHUS COEAMHEHHs 10 TpeboBaHuto (ppp connection on-demand), To s
HOpMaJbHOH paboThl WHTepdeiica HeOOXOAMMO YKa3aTh KaKOW-THOO CIIEHApHI,
XOTs OBI IMTyCTOM:
chat-script DUMMY "1 trw
(ITepBast mapa amoctpodoB o3Ha4yaeT "HUYEro HE KAATh', BTOpas — '"HHYEro He
MOCBUIATB"; BCE TEJIO CLIEHAPUS B3STO B JIBOMHBIC KaBBIYKH. )

chat-log { previous | current }
TonpKo IIpH UCTIONB30BAaHUH MHKATICYJISAIIAHN PPP: MIPOCMOTP KYPHAJIa BHIITOJIHEHHS CIICHAPHS
(usmueckoro coequHeHus. KirtoueBoe cI0BO previuos BEIBOJUT JKYPHAI TIOCTIeTHEH 3aBepIIICHHON
MIOTIBITKH, CUrrent — TeKyIiel MomsITKH. Bo BropoM citydae, MOBTOPSISt BBOJ KOMaHIbI, MOJKHO
MPOCJICAUTH XOJI paOOTHI CIICHAPHS TI0 MEPE €TO BBIMOIHCHHS.

ppp-log { previous | current }
Tonbko MpH UCTIOJIB30BAaHUU MHKAICYJIISLUN PPP: MPOCMOTP *KypHana ceanca PPP. KitoueBoe cioBo
previuos BBIBOJIUT >KypHAJ MOCIeIHEN 3aBEepIeHHOM MONBITKY, current — Tekyiei nonsiTku. Bo BTopom
ciydae, MOBTOPSIST BBO KOMAHIIbI, MOYKHO TIPOCJISTUTH XOJT C€aHCa 10 MEPEe €ro BHIMIOTHCHHS.

prio main <0...10> [ aux <0...10>]
[Tpu ucrionp3oBarru Moayist GPRS mnmm 3G ¢ neyms SIM-kapTaMu: MaKCUMaTbHOE YHCIIO MOTIBITOK
COCIMHEHUS C OCHOBHBIM U C PE3E€PBHBIM OIIEPaTOpOM, COOTBETCTBEHHO. [Tocie ncuepmnanus 3Toro 4nucia
nHTepdeiic nepexmouaercs Ha npyryto SIM-kapry. [Togpobuee o padote ¢ 2 SIM-kapramu cm. m1.3.3..
3HaueHus N0 yMOJI4aHuio — prio main 1 aux 0, T.e. pe3epBHOE COEANHEHUE HE UCTIONIb3YETCS.

§3.3.8. Ocob0eHHOCTH HCNOJIB30BAHMA COTOBBIX MOAEMHBIX MoayJiei ¢ ABymsa SIM-kapramu

Monymu IM-GPRS #/w ver.3, UIM-3G ocHamensl aByMs rHé3gamu s SIM-KapT M MO3BOJISIOT AMHAMUYECKH
MEePEeKIII0YaThCs MEXKAY ABYMS COTOBBIMU omnepaTopaMu. OcHOBHOM cuntaeTcst SIM-kapTa, ycTaHOBICHHAs B THE3/I0 Ha
BepxHel cTopoHe Moayis. Pexxum paboTsl (¢ 00eMMH KapTaMH MM TOJIBKO C OCHOBHOI) yCTaHAaBIMBAEeTCs alllapaTHO
IIPU IOMOIIY NIEPEMBIUKU Ha MOJTYIIE.

Ecnu mepempluka ycTaHOBJIEHa B PeXMM paboThl ¢ aBymst SIM-kapTamu, TO ISl 3TOTO peXuUMa TpeOyroTcs
cleAyroNye crieu(uIecKiue NporpaMMHBIE HACTPOMKH:

— /JlBa mabnoHa BUPTyanbHBIX HHTEP(EIiCOB U ABa CIEHAPHS COSANHEHUS (AJIs1 OCHOBHOTO M PE3EPBHOTO ONEPATOPOB,
COOTBETCTBEHHO).

— B menro acuaxponHOTO TIopTa NapaMmeTpsl chat-script u virtual-template comepixar kiroueBoe ci10BO aux U ykazaHue
Ha CLEHApHH M MIabJIOH Ul pEe3ePBHOIO ONEPaTopa, COOTBETCTBEHHO.

— B MeHI0 3TOro e nopTa UCTIONIb3yeTCs MapaMeTp prio, ONpeAesIoNIiA, B HEKOTOPOM CMBICIIE, ""OTHOCUTENbHBIE Beca'
OCHOBHOT'O M PE3EPBHOTO onepatopoB. 3HadeHue 0 yka3bIBaeT, 4TO JaHHBIH ONEpaTop HE UCIONIb3YEeTCS HUKOTAA.

[epexiouenne SIM-KapTel Ha MOZYIE, CIICHAPHUA (PU3MUECKOT0 COSNNHECHUS W MMPOTOKOIBHBIX ApaMEeTPOB CeaHca
PPP mpowsBoautcss cunxponHo. [lpu wm3meHeHWM virtual-template win r000r0 W3 TapaMeTpoB B MEHIO TOpTa
nHTepdeiic pecTapTyeT HeMeaIIeHHO U 6€3YCIOBHO.

Ecmm s mopra ykazano prio main M aux N, To B ganHOi Oera-Bepcun mHTEpdelc Bcerna nenaer M MmombITOK
COEIMHHUTHCSI C OCHOBHBIM OIIEPaTOPOM, 3aTeM N MOIBITOK C pe3epPBHBIM, 3aT€M LUK HAYMHAETCS CHOBa. B wacTHOCTH,
€CJIM yCJIyra OJHOTO omeparopa HenocTymHa (1o 000l mpu4yuHe), TO uHTepdeic OBICTPO HcUepIiaeT pa3pemeHHoe
YHCIIO TIONBITOK U MEPEeKTIOYNTCS Ha albTePHATUBHOTO omeparopa. B mocnenyromux Bepcrsax IIaHUpyeTCs peaan30BaTh
0oJiee HHTEIICKTYAIBHBIA aJITOPUTM TIEPEKIIIOYCHHUS C Pa3aeIbHBIM ITOICYETOM YCIICITHBIX M HEYJaUYHBIX TTOTBITOK.

Ha6op mapamerpoB (MAIN/AUX), ucronb3yemblii B TEKYIIEH MOMBITKE, U YUCIO OCTABIIUXCS MOTBITOK JUJISl 3TOTO
oreparopa MOXHO IIPOCMOTPETH TP IIOMOIIH KOMaHIsI ShOW B MEHIO TTOpTa.
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§3.3.9. OcobdeHHOCTH HCNIOJIB30BAHUS NIPOBOAHBIX H COTOBBIX MOJEMHBIX MOy 1€l

Wutepdeiicapie monynu IM—V34 u IM—V92 — aHanoroBblie MOJEMBI TOHAIEHOW YacTOTHI, IPEeIHA3HAYCHHBIC IS
nepenayy JaHHBIX TI0 KOMMYTHPYEMBIM Telle()OHHBIM JIHHHSIM.

Mopnymu IM—GPRS u IM-EDGE npennaznauens mis moakitodeHuss kK cotoBbiM ceTssMm GSM/GPRS/EDGE, npu
9TOM OHH MOTYT paboTaTh Kak B peXKMMe KaHalbHOW mepenaun maHHBIX (Channel Separated Data, CSD), Tak u B
nakeTHbIX pexumax GPRS (General Radio Packet Service) u EDGE (Enhanced Data rates for Global Evolution).

Mopyns UIM-3G mnpennazHadeH Juisi MOAKIIOUEHHS K cOoToBbIM ceTsiM UMTS Tperbero mMmokoJieHUs U
MOJICPIKUBACT BBICOKOCKOPOCTHOU makeTHbIi pexxum HSDPA (High-Speed Downlink Packet Access), a Takke
texHoJioruu 2 u 2+ noxonenuit GSM, GPRS, EDGE.

Mopaymu IM-CDMA, UIM-CDMA u UIM-EVDO npennazHadeHsl i MOAKIIOUEHUST K cOTOBBIM ceTsiMm CDMA
2000 1x/EV-DO (CDMA Evolution, Data Only).

OcobOeHHocTH Pa0OTHI JaHHBIX MOAYJIeHl Ha (U3MYECKOM YypOBHE NOApOOHO paccMmoTpensl B Yactu 2.
[IpumenuTenbHO K BHIOOPY NPOTOKOJIA BTOPOTO YPOBHS, MMEIOTCS CIEAYIOIIME 3aBHCUMOCTH OT HCIHOJIBb3YEMOTro
MOJYJISL H PEXKHUMA MOJKITIOUCHHSL:

— B xanamsHOM pexxknme (CSD) cern GSM 1 nipy MPOBOJTHOM COSTMHEHUN YCTAHABJIMBASTCS COSNMHEHHE (PH3HMIECKOTO
YPOBHSI MEXIY ABYMsI MojeMamu. [IoBepx 3TOro COeIMHEHHs MOXKET paboTaTh 000N aCMHXPOHHBIM MPOTOKOI
(ppp, slip, reverse-telnet, telnet u mp.), omHAKO ClleAyeT 3aMETUTH, YTO U3 BCETO ITOTO CIMCKA TOJIBKO MPoTOKoI PPP
00eCreyrBaeT JOCTATOYHO PAa3BUTHIC MEXAHU3MBI JIJISl YIPABJICHUS YCTAHOBJICHUEM U Pa3phIBOM COCTUHCHUSI.

— B makeTHOM pexuMe BCEX COTOBBIX CETEH yCTaHABIMBAeTCS COeNWHEHHWE Ha 1—3 ypOBHSIX MPOTOKOJIBHOTO CTEKa
MEXIy a0OHEHTCKMM TEpMHHAIOM (MOJEMOM) W CeThIO OIeparopa, KOTOpas OJHOBPEMEHHO SBIISETCS U
(¢u3ndeckoil cpemoil mepemadd, W IIOCTABIIMKOM CETEeBBIX yciyr. CoeAWHEHHE OCYIIECTBISIECTCS 10 TOMY
TPOTOKOJTY, KOTOPBIN TpeyraraeTcsi ceTbio. B peambHOCTH 3TO UCKIIOUUTENsHO [P-over-PPP (apyrue mpoTokomsl,
MPEeTyCMOTPCHHBIC CTAHAAPTAMHU, HA MPAKTUKE HE MOINCPKUBArOTCs). [1o3TOMy i BCeX MAKETHBIX PEKUMOB
€AMHCTBCHHAS JIOIYCTHMAasl MHKATICYIISIIUSI — PPP.

JIisi HEeMOCPpEeACTBEHHOTO JIOCTyNMa K MOJEMY M ympaicHwss uM npu nomoru AT-xomann (castus PIN-koma,
MPOBEPKU PabOTOCIIOCOOHOCTH, TIPOBEPKU JOCTYITHOCTH CETH, YCTAHOBIECHHUS MPOOHOTO COSAWHEHUS H T.II.) CISAYET,
Kak IpaBHJI0, HA3HAYMUTH NMOPTY MHKarncyssiuuio Reverse Telnet, Hanpumep (maccu NSG—700/4AU):

!
nsg
card s2 uim-cdma
port s2
encapsulation reverse-telnet
reverse-telnet
tcp-port 8023
exit
exit port ethO ip address 192.168.0.1/24
exit
!
B sToMm cirygae, yctaHOBUB co cBoero Kommeiotepa Telnet-coenmnenue
telnet 192.168.0.1 8023
MIOJIF30BATENb OKA3BIBACTCS MPO3PAYHO MOJKIIOUEH K MOJIEMY U MOXKET BBOIUTH AT-KOMaHIIBI.

YT100KI rapaHTUPOBATL BOCCTAHOBJICHUC pa60TOCHOCO6HOCTI/I MonyJjss U3 JII000T0 COCTOAHUSA, PEKOMCHAYCTCA
YCTaHOBUTH IMEPCMBIUKY allllapaTHOro pecrapra Mo MaJCHHUI0 CUTrHajla DTR rnopra. OZ[HaKO B 3TOM Cliy4dac mocCJie
pecTtapra MOAYIIIO Tpe6yeTcs{ HCKOTOPOC BpEMA Jid 3arpy3kM BHYTPCHHETO HOPOTrpaMMHOIO obecreueHus u
perucTpainum B CCTHU. B teuenue aToro BPEMCHU MOAYJIb MOXKECT OBITH HE TOTOB 06paGaTLIBaTI> AT-KOMaHHLI, MMO3TOMY
HCO6XOL[I/IME[ MPpUHYAUTCIbHAA 3aJICPIKKA B Ha4YaJIC CLICHApH4. 3anep>m<a JICTKO PCAIN3yCTCA CICAYIOINUM 06pa30M:

chat-script DIALUP "TIMEOUT n XXX-\rAT-OK AT TIMEOUT 45 OK ..."

IIpu ucnonnennu cuenapusi PPP-untepdeiic cHadana ket ctpoky XXX B TedeHHE N CEKYH]I, 3aTeM, HE TIOJIy4UB e,
MOCBUTAET IYCTYIO CTPOKY, 3aTeM AT 1 mosrydaet OK. [Tocklika mycTol CTPOKH 37€Ch PEKOMEHIYETCS ISl TOTO, YTOOBI
JOTIOTHUTEIBHO OYHCTUTH Oy(dep, B KOTOPOM MOTJH OCTAaTHCS KaKHe-TO CHMBOJIBI OT mpenpiaymiero ceanca. (Muoraa
HaOJIIOTaeTCS Ha HEKOTOPBHIX THMaX COTOBBIX Momynei.) Crnemyromas mapa AT OK BoccTaHaBimBaeT TaiMmayT IO
ymomqaauio — 45 cex (MoxHO BMecTo 3Toro BctaButh TIMEOUT 45 HemocpencTBEHHO TMepea CIeayoNnuM
0)KHJAEMBIM OTBETOM ).

Pexomenmyemas 3agepikka 1t moaynei IM—V34, IM—V92 — 3 cek. [y COTOBBIX MOy el 3a7iepiKKa BapbUpyeTCs
B ipenenax oT 10 1o 25 cex u mogdupaeTcst SKCIEPUMEHTANBHO B 3aBUCHMOCTH OT THIIA MOJYJIA M KOHKPETHOH CETH.
[TonpoGHoe onmcanue HACTPOWKN COTOBBIX MOAYJIEH PUBENICHO B foKyMeHTax NSG:

Hcnonvzosanue mooyneit GSM/GPRS, EDGE u 3G 6 cemesom obopydosanuu NSG
VYnpaesnenue mooyrsamu UIM—CDMA u UIM-EVDO ¢ nomowwio AT-komano
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§3.3.10. OcoGeHHOCTH MCIO/IB30BAaHUSI KOHCOJIBHOIO opTa B ycrpoiicrBax NSG-700

KonconbHsli nopt ycTpoiictB NSG—700 MOKeT Takxke HCIONIb30BaThes Ul NIepeJadl JaHHBIX HapaBHE C IPyTUMU
ACHHXPOHHBIMU TOpTaMu. st paGoThl B peXMME KOHCOJBHOTO €My Ha3HAyaeTCsl CHEeNHANbHBIM THII MPOTOKOJIA
encapsulation console, npenycMOTpeHHBIH TOJBKO JUIS JaHHOTO TopTa. HWKakWe HAacTpOWKH, NPOU3BOJMMBIE
CpeACTBaMU OCHOBHOT'O MPOTPaMMHOTO O0ECHEeUYeHHs, B 3TOM peXnMe He NeHcTBYyIoT. MHTepdelic Bcerga padoTaet ¢
annapaTHbIM yIpaBJIeHHEM MOTOKOM, B Gopmare 8N1, ckopocTs ycraHaBnmMBaeTcs B 3arpy3uuke U-Boot mepemenHoin
okpyxeHus baudrate.

B 3aBojckol KOH(GUTYpaIK TIOPT HACTPOEH KaK KOHCOJIBHBINA. MI3MEeHUTH THI console Ha 000 Ipyroi MpOTOKOJI,
OCTYTIHBIA 71 aCHHXPOHHOTO IIOPTa, BO3MOXKHO TOJBKO TPH YHPABICHUH YCTPOWCTBOM IO CETH (IIOCPEICTBOM
Telnet, SSH nnm X.25).

Ecmm mopt ucnone3yercs s Meperadn JaHHBIX, TO YCTAHOBHUTH €My PeXnM console moxno B moboe Bpems. [1o
9TOH NMpUYMHE HE PEKOMEHIYeTCS WCIOIH30BAaTh €ro M MOIKIIOUEHHUS K BBIMIECTOSIIEH ceTw, 4TOOBl M30exkaTh
OImMOO0K, MPUBOISIINX K OTEPE YAAICHHOTO YIPABICHUS YCTPOHCTBOM.

INPUMEYAHHUE B mponecce 3arpy3kd MNporpaMMHOTO oOOecledeHHs [aHHBIH IOpT (QYHKIMOHUPYET Kak
KOHCOJIbHBIH, B YaCTHOCTH, BBIBOJUT cooOuieHust M npuriamenus U-Boot. MoxeT BO3HHKHYTBH
CHTYyaIHs1, KOT/ia TIOJKIIF0YeHHOE 000pyI0BaHue (HAIpHMeEp, KOHCOJb JPYTOro CETEBOTO yCTPOWCTBA)
TIBITACTCS UHTEPIPETHPOBATH 3TH COOOIICHHUS KaK KOMaH/IbI, OTBe4YaeT Ha HuX (Hanpumep, ERROR),
ycrpoiictBo NSG—700 Taxke BOCIIpUHUMAET 9TH OTBETHI kKak koMaHsl U-Boot, u T.11. B pe3ynbsrate
YCTPOMCTBO OECKOHEYHO Iepe3arpykaeTcsi Wi BIaJaeT B MHOE HEpaboTOCIIOCOOHOE COCTOSHHE.

Jnst ycTpaHeHus: TIOMOOHOHM CHTyali HEOOXOJMMO WCIOb30BaTh 3arpy3unk U-Boot Bepcum
NSG build 2 v ctapiiie ¢ yCTaHOBJICHHOM epeMeHHON OKpyXkeHus silent=yes.

§3.3.11. Cuenapuu coequHeHHs 1JIsl ACHHXPOHHBIX IIOPTOB

CueHapuu COeIMHEHUs TpeJHa3HaueHbl JUIS MHUIHAIU3alud 000pyJOBaHMS, MOAKIIOUYEHHOTO K aCHHXPOHHBIM
nopram yctpolictBa NSG, u ycTaHOBJIEHHs cOoeqUHEHMH Ha (usmdeckoMm ypoBHe. B mannoi Bepcum NSG Linux
CIICHApUH HUCIIONIB3YIOTCSI TOJIBKO A ACHHXPOHHBIX IOPTOB C MHKANCYysImued ppp. s ympaBneHHs CIEHapUsIMU
HCTIONIB3YIOTCS CIIeIYIONIIe KOMaH b B MeHIo (config-nsg)#:

chat-script <umsi> "<cTtpoka cueHapus>"

no chat-script <ums>
Co3znaHre/M3MeHECHUE U yIAICHUE clieHapus. ViMs clieHapus IpeAcTaBiIseT COO0H TeKCTOBBII
UACHTU(PHUKATOP, IO KOTOPOMY aCHHXPOHHBIN IOPT MOXKET CCHUTATHCS Ha JaHHBIN ClIeHApUi (apamMeTp
chat-script B koHpuUTypanuu mopra). OcrajabHas 4aCTh KOMAaHJIbI pacCMaTPUBAETCs KaK euHas CTPOKa,
SIBJISTFOIIIAsICS COOCTBEHHO CIieHapueM. MakcuMalbHas JUTHHA CIIeHapus — 255 CHMBOJIOB.

ITpocMOTpeTh CYIIECTBYIOMINE CIICHAPHUH MOYKHO C TTOMOIIIbI0 koMmaHib! display all mm display config B mento (config-nsg)#.

Cuenapuii mpeacTaBiIsieT COO0W TMOCIE0BATeILHOCT 3amuced "kay" — "mochutar', pa3leleHHbIX MPOOeTaMHu.
HeueTHble 4ieHBI MOCIEAOBATENLHOCTH MPEACTABISIIOT COO0N COOOIICHUs, OXKUAaeMble OT MOJAEMa WIH yIAJICHHOU
CHCTEMBI, a CICTYIOIIUE 332 HUMH YeTHbIC — KOMaH/IbI, BhIJaBacMbIc HHTepdeiicoM B muHMI0. [IpuMep BBOA cClieHApHS:

(config-nsg)# chat-script logging_on "ogin: vasya.pupkin assword: qwerty"

ITockonbKy Teno ClieHapus COACPIKUT MPOOENBI, OHO, KaK CTPOKOBBIH MapaMeTp, MOJHKHO OBITh 3aKIIOYCHO B
kaBbluky ("). g BBOJA KaBbIYEK, IPOOETOB U JIPYrHX CIEICUMBOJIOB B TEKCT 3alHCEH CLEHApUs UCIOIb3YIOTCA
0co0bIe MpaBHiIa, OTTMCAHHBIC HIDKE.

[IpuBeneHHbIN BBIIE TIpUMEp O3Ha4YaeT, 4To uHTepdeiic PPP Oyaer oxkummaTe OT ymajdeHHOW CHUCTEMBI
TIpUTJIAIIeHNs, OKAaHIMBAIOIIETrocs Ha 0gin: (0e3 mpobena). Korma sTa mocinenoBaTeIbHOCTh CHMBOJIOB OyIET TIOy4YeHa,
B JIMHUIO OyJeT TociaHa CTpoka vasya.pupkin. 3ateM KiIMeHT OyAeT JKOaTh, MOKa W3 JUHUHM OyIET MOIYyYCHO
MIpUTJIAIICHUE assword:, ¥ B OTBET MONIIET CTPOKY qwerty — ¥ Tak jJajiee A0 KoHIa cueHapus. Kaxmas moceuiaeMas
MOCTICTOBATEIEHOCTH CHMBOJIOB JIOTIOJTHSICTCS CUMBOJIOM <CR>.

BHUMAHUE [Tapons nnst BXoja B yHNAJICHHYIO CHCTEMY MPEACTAaBISIET cOOOH, ¢ TOYKM 3pEHHUS CLCHApUs,
OOBIYHYIO 3aIliCh, HE BBIJCISIONIYIOCS CpEId OCTAIbHBIX, M XPaHUTCS B KOHQUTypaluH
YCTPONCTBA B OTKPBITOM BHJIE.

JIrobas 3amuchk crieHapus (OKUAAHWE WJIM ITOCBIIKA) MOXET OBITh 3aKII0YeHa B arocTpOQbl, WIH OJHHAPHBIC
MIpsAMBIE KaBBIYKH ('). AocTpod HEOOXOIMM, €CIIH 3aIKCh caMa 1o cebe TOJDKHA cofepKaTh MpoOebl, HAIpUMED:

(config-nsg)# chat-script logging_on " 'ogin: ' vasya.pupkin 'assword: ' qwerty"
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3mech, B OTIMYHE OT MPEABIAYIIETO IpUMepa, 3amuck 'ogin: ' u 'assword: ' 03Ha4aroT, 4TO YCTPOHCTBO OyneT
JKJIATh OT YAAJCHHOW CUCTEMBI MOJICKA30K, OKAHYMBAIOIIUXCSI TPOOEIaMU TOCIIE ABOCTOYHS.

KpOMe npoGena, B aHOCTpO(l)I)I CJICAYCT 3aKII0YaTh 3alIUCH, COACPKAINEC CICTICUMBOJIbI: &@u Ap.

[Ba anoctpoda 03HAa4YaIOT IyCTyIO0 3amuch ('' — HE MyTaThb ¢ OJMHOYHOM NBOIHHOI kaBbrukoit!). Ecim takas
3alliCh CTOMT B KAauyeCTBE 3alUCH OXHIaHUS, TO KiaueHT PPP Hudero He XIeT m cpady NepexoIuT K MOCBUIKE
cienyronied KoMaHapl. B gacTHOCTH, 4TOOBI HAa4aTh BBITIOJHEHHE CLEHAPHSA HE C OXKUAAHWA, a C BBIAAYM KOMAaHJBI
MoJIeMY, clelyeT yKa3aTh IMyCTOM MepBbI UlIeH NOCIeJ0BATEIbHOCTH:

"' ATZ OK ATDP1234567 CONNECT ...

Ecnu mycrast 3anmchk CTOUT Ha MecTe 3alKcH, OChLIaeMOoil B MOZIEM, TO MockliaeTcst cuMBOJl <CR>, T.e. mycTas cTpoka. B
YAaCTHOCTH, €CIIM CIICHApUil JOJDKEH 3aBepiuuThes mnonmydeHueM coodmienus CONNECT, To it coOmoaeHns YeTHOCTH
3armcel cieayeT ykazaTb:

"...CONNECT "'

BHyTpI/I aHOCTpO(I)OB HC MOTYT HCHOJIB30BATbCA CHCUCUMBOJIBI, INEPCUYUCIICHHBIC B KOHLEC AaHHOTO naparpaq)a.
OZ[HaKO JOIyCKaceTCA 6paTL B aHOCTpO(l)LI HC BCIO 3alHKCh a TOJBKO €€ (bpal"MeHT; B 3TOM CJIy4yac 3alucChb
paccMaTpuBaCTCA KaK €IUHOC 1ICJI0C. HaanMep, CJICAYyomure ABC 3alIMCH SKBUBAJICHTHBI:

"ABC '123
"ABC 123"

a CIIeIYIOIIast 3aIiCh MOXKET OBITh C/IENIaHa TOJIBKO C IBYMSI ITapaMHu ariocTpogoB, IT00BI criericiMBOJT \N OKa3aJics BHE UX:
'sending NULL '\N' sent NULL'

Ecnu B TeueHne HEKOTOpPOro BpeMeHHW (M0 yMmMoim4aHuio 45 CEKyH) OXKUAaeMas I0CIIeNOBaTeIbHOCTh HE OynmeT
MOJTyYeHa, TO BBHIMTOJIHEHUE CIICHAPUS 3aKaHIMBaeTCs Heymaded u unatepdeiic PPP mepexonuT B HCXOIHOE COCTOSHUE.
TIpomoKUTENEHOCTD TaliM-ayTa MOKET OBITh U3MEHEHa BKITtoueHHeM mapameTpa TIMEOUT B cuieHapwii mepea CTpOKoi
oxunanus. Hanpumep, B crieHapun

" ATZ OK ATDT5551212 CONNECT '' TIMEOUT 10 'ogin:' sidorov"

TaliM-ayT Mepell OKUIaHUEeM CTPOKH 0gin: OyneT ymenbineH mo 10 cexkynn. HyneBoe 3nauenne TIMEOUT ykasbIBaer,
YTO BpEeMs OXKHJIAHHS HE OTPaHUYCHO.

nn

B kauecTBe 3ammcu OKMAAaHUS MOXKET OBITh yKa3zaHa ITOCJIEJOBATEIbHOCTH 3amuced "oxumanue"—"moceuika’—...—
"oxxunanue", pasneseHHbIX qeducamu. Hanpumep, cuenapuit

"1 ATD1234 CONNECT-ATD1256-CONNECT-ATD1278-CONNECT ' '

O3HAYaeT, YTo eciy nocye Habopa Homepa 1234 B teuenne 45 cekynn He noiydeH orBer CONNECT, To MmoneM nomkeH
HabpaTb HOMep 1256; ecin 110 3TOMY HOMEpY TOKe He Y/IaeTCsl COEAUHUTHCS (HeT oTBeTa, noiydeH BUSY, NO CARRIER,
NO DIALTONE wu T.1.) — Habpartps 1278. Kak tonbpko nosyuen orBer CONNECT, BBINONHEHHE albTEpPHATHBHON BETBHU
3aBepIlaeTCs U UCHOIHSIETCS CIEeTYIOLU ar OCHOBHOTO CLIEHapusi — B JaHHOM Clyd4ae, MOChUIKA IYCTON CTPOKU U
HOpMaJIbHOE 3aBEpIICHUE cLieHapus. Ecim Bce BapuaHTH albTEPHATHBHBIX MOCHUIOK MCTIIPOOOBAHBI U HHU Ha OAHY U3
HHUX HE TIOJIydeH OXHIAEMBIN OTBET (B OOIIEM CiIydae OH MOXKET OBITh CBOM JUIA Ka)K[JOH M3 MOCBUIOK), BBITIOJIHCHHE
CIIEHApHsI 3aBEPIIACTCS aBAPUIHO.

AHaNOrn4HBIN IPUMEP I KOMaH] 1 OTBETOB, COAEPIKAIINX CHELICUMBOJIBI:
mr v 'AT+CPIN?' ' +CPIN: READY-AT+CPIN=9876-+CPIN: READY' ATD1234 CONNECT ' ' "

B aToM ciydae cHauana nmpoBepsercs peructpamus moayist IM—GPRS (wm BaemmHero moaema) B cetun GSM. Ecin
nosrydeH oTBeT +CPIN: READY (c mpo6enom!), To uaTepdeiic mpuctymnaet k Habopy HoMmepa; eciau HeT — BBoAUT PIN-
kox (AT+CPIN=9876) u cHoBa x1eT orBeta +CPIN: READY.

NPUMEYAHHUE OcHoBHBIE KOMaH/IbI JIsl HOJKIIOUEHHS K COTOBBIM CETSIM CM. B TokyMeHTax NSG:
Ynpasnenue mooynem IM—GPRS ¢ nomowpro AT-komano.
Ynpasnenue mooynem IM—EDGE ¢ nomowvio AT-komaro.
Ynpaesnenue mooynsmu CDMA u EVDO ¢ nomowvio AT-komano.

CHGHI/IaHLHLIM 06pa30M BBOIATCA CUMBOJIbI, IEPCUNUCIICHHBIC HAXKC.

\? Bomnpocurenpubiii 3Hak. [Ipu mociemoBaTeIbHBIM HAXKATHH KJIABHUIN \ M ? oOpaTHBIHA CJdII Mpeodpasyercs B
BOTIPOCHUTEIILHBIN 3HAK "Ha j1eTy"

\" JIBoitHast kaBbIuKa ("), HATpUMeEP:
... OK AT+CGDCONT=1,\"IP\" \"internet.cellprovider.ru\" OK ATD*99# CONNECT ...
B sTom ciryyae B moxyns IM—GPRS Oyner nocnan cnenyroumii GPRS-konTeKkCT:
+CGDCONT=1,"IP", "internet.cellprovider.ru"
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\\ O6patnsiit cmam (\) — HampuMep, UTsl HBKOTOPBIX (GUPMEHHBIX KOMaH] Y OTJIEIbHBIX TUITOB MOJIEMOB.

Tpu BBIIIETIPUBECHHBIC €scape-TOCIeAOBATEIFHOCTH SBISIFOTCS OOIIMMH Ui BCEX CTPOKOBBIX IapaMeTpoB, K
KOTOPBIM OTHOCHTCSl CIEHapuil coemuHEeHHsA. [loMHMO 3TOro, B CHIEHApUSAX NPEAYCMOTPEHBI JOTOIHHUTEIBHBIC
CIIETICHMBOJIBI ¥ HHCTPYKITHH:

\- Heduc (-) Kak TEKCTOBBI CHMBOJI B 3allUCHU OXHIAHWUS — dYTOOBI OTIWMYAThH €ro oT naedwca,
pa3IeNIoero ajgbTepHATUBHBIC BapHaHTHl TMOCHUIOK/OTBETOB. Jlisi KOoMaHn, mochkuiaeMbix PPP-
uHTepdEecoM, T0ITyCKaeTCsl BBOAUTH Je(uc 0OBIYHEIM 00pa3oM.

\b CumBon <BS> (0x08)

\c IonaButh cumBon <CR> B KOHIIE CTPOKH. JIaHHEIN CIEIICUMBOI MOXET HCIIOJIB30BATHCS TOJNBKO B
KOHIIC CTPOKH M TOJBKO Ui KOMaHJ, mockutaeMbix PPP-unTepdeiicom. [To ymonuanuro, B KOHIIE
KaXXJ0W MOChUTaeMOM CTPOKH BCTaBisieTcs cuMBOJI <CR>.

\d 3aneprkka Ha 1 cek (TOJBKO JUId KOMaHI, rmocklraeMbix PPP-untepdeiicom)

\K ITocmate curaan BREAK (Tonpko mms komann, mockutaeMbix PPP-unTepdeiicom)

\n CumBon <LF> (0x0A)

\N TTocmate cumBost NULL (0x00; Tonmpko aiist KoMaH 1, ockutaeMbix PPP-unTepdeiicom)

\p 3anepkka Ha 1/10 cex (TOJBKO g KOMaH I, mocklmaeMbix PPP-unTepdeiicom)

\r CumBon <CR> (0x0D)

\s IIpob6en (cumBon 0x20). DTo ambTEpPHATUBHBIM CHOcOO BBoJa TMpoOena, HE pa3phIBAOIINN

LEIIOCTHOCTh OT/AENBHOM 3amucu. Ero MOXXHO HCIOJIB30BaTh BMECTO amocTpodoB, YTOOBI BBECTU
mpo0e B TEJIO MOCHUTKA/OTBETA, HATIPUMED:
AT+CGREG? +CGREG:\s1,1
\t CuMBOJN ropu3oHTaIBHOH TaOysny (0x09)
A WA A HeneuaTtaeMsle ynpasistoniye cuMBOJbI ¢ kogamu oT 0x01 go Ox1A
AL A AN Heneuaraemble ynpasisitomue cuMBoiibl ¢ kogamu oT 0x1B, 0x1D, Ox1E, Ox1F, coorBeTcTBEHHO
\» CumBon

\! Amnoctpod

Mpumep. s [P-unrepdetica Tunma PPP, paboTaromiero B pexxume cepBepa, ClicHapuii 0OBIYHO COJEPIKUT KOMaH/IbI
MHULUANIA3AIMA MOJIEMA U TIEPEBO/Ia €T0 B PEXXUM 0XKUJAHUS BXOISIINX 3BOHKOB!

chat-script wait4call "' ' ATZ OK ATSO=1"

§3.3.12. llla6s0on IP-unTepdeiica nias nopros PPP

Jlnst mactpoiiku [P-unTepdeiicoB, KOTOpBIe MpeaIoiaracTcs UCII0JIb30BaTh ¢ ACHHXPOHHBIMU TopTamu PPP wmm ¢
nporokonamMu Ha ocHoBe PPP (PPPoE, PPTP), npennaznaduensl wabnonvt (virtual templates). 111abiaoH mpencTaBiseT
co00i COBOKYITHOCTh JONOJHHUTENBHBIX I1aPAMETPOB, CBS3aHHBIX C YCTaHOBKOW (DM3WYECKOTO COCIUHECHHS,
ayreHTH(UKanueH, cormacoBanneM mapameTrpoB [P m npyrumm QyHKIusMH. DTH mapaMeTpsl MOTYT OTHOCHTBCS K
pekuMy KineHTa (T.e. Ul MOAKItoYeHus ycTpoiictBa NSG K ymalneHHOW cHcTeMe), K pexuMy cepBepa (T.e. It
TIOJIKJIIOYEHHS yJalIeHHBIX T0JIb30BaTteseil K yetpocTBy NSG), Il K 000MM peXUMaM.

Co3znaHue/peJakTHPOBAHUE M yNAICHUEC MMAa0JOHOB Mpou3BomuTcs B MeHIO komanHn NSG (config-nsg)# mpu
MIOMOIIY KOMaH[I;

virtual-template <1...25>
no virtual-template <1...25>

ITpu 3ToM TepBasi KOMaHAa CO3/aeT MIA0JIOH C YKa3aHHBIM HOMEPOM, €CIIM OH HE CYIIECTBYET, M OCYILECTBIISET
BXOJl B MCHIO peaakThpoBaHUs mabdimona. CchlUlka HAa HOMEP HCIOIB3yeMOro miabjoHa BXOAWT B KOHQPHUTYpPAIIHIO
ACHHXPOHHOTO TopTa ¢ nHKancymsimueid PPP (cm. 11.3.3.1), kmuenrta u cepsepa PPPoE, tyanens PPTP (cm. Yacts 5).

B menro HacTpoiiku mabmona (config-virtual-template-N)# (rme N — Homep mabnoHa) coAepIKaTCS CICIYIOIIUC
OCHOBHBIC KOMaH/IbI:

description <koMMeHTapuii>
TekcToBOE OMMCaHKUe JAaHHOTO MabJIoHa s y1o0cTBa aAMIUHUCTPUPOBaHUsA. ECITi cTpoka COMEpKUT
HpO6€J‘ILI, OHa JOJI’KHa OBITh 3aKJIFOYEHA B KaBLIUKA. MakcuMaJIbHas JJIMHA OIIMCaHud — 255 cuMBOIOB.

ip address <ip-agpec>
VYcranoBka [P-anpeca st co3gaBaemoro [P-untepdetica. (PakTuiaeckuil anpec MOKeT OTINIAThCS OT
YCTaHOBJIEHHOTO, €CJTH UCITOJIb30BaHa OTIus ppp ipcp accept-address yes.) Ecmu [P-aapec nomkeH ObITh
MOJIyYCH OT yJAJICHHON CTOPOHBI, TO 3HAYCHUE TAHHOTO MapaMmeTrpa ciieayeT yecraHoButh paBHbiM 0.0.0.0.

ip mtu <100...1500>
Pasmep MTU cosnaBaemoro uaTepdeiica. [To ymomganuto as acuaxponHoro nopta MTU = 1500. Jlns

nntepdeiica PPPoE 3HaueHne maHHOTO MapaMerpa UTHOPUPYETCS U MPUHYIUTETBHO YCTaHABIUBACTCS
MTU = 1492, nns unrepdetica PPTP MTU = 1480.

NSG Linux v1.0 build 3 rev.19.12.2008



Yacts 3. [IpoTOKOIBI KaHATBHOTO YPOBHSI. KOMMyTaIs mMaKeToB. 23

keepalive { no | <0...100> [retry {<1...100> | no }] }
IIpoBepka nenaocTHOCTU coenuHeHus. s mopta ¢ unkancynsiuueit PPP, a Taioke U1 MpOTOKOIBHBIX
o06bexToB Ha ocHOBe PPP (PPPoE, PPTP u 1.11.) nucnonssyercst mexaunsm LCP Echo. Jlnst mopra ¢
uHKancymsueid SLIP nmockiiaioTest mycThle NakeTsl; oApoOHee 00 5TOM MeXxaHu3Me cM. 11.3.3..
IepBbIit mapaMeTp ompeeliseT HHTEPBal (B CEKYHIAX ) MEXKY MOCHUTKOW KOHTPOJIBHBIX TAKETOB; CCITH
3HaYCHHE TTapaMeTpa PaBHO HYIIIO MM NO, 3aIIPOCHI HE OCHIIAIOTCA. [Ipu 5TOM OTBETHI Ha MPUXOISIINE
3ampoChl OTCHUIAIOTCS B TI000M cirydae (B T.4. u ipu keepalive 0).
Bropoii mapameTp ycTaHaBIMBAaEeT MaKCHMaJIbHOE KOJIMYECTBO 3ampocoB. Eciii Ha yka3aHHOE YHCIIO 3a-
TIPOCOB TOJPS HE TIOJIYIEHO HU OJHOTO OTBETA, COeNMHEHNE pa3phiBaeTcs. CyMMapHOe BpeMs, 1o UCTe-
YEHWH KOTOPOTO HHTEpdEHc COUTeT COeANHEHIE HEPAOOTAIOIINM U PECTAPTYET, PABHO IMPOU3BEICHHIO
9TUX JBYX MapaMeTpoB. 3HaUEHHUE retry NO MoKa3bIBaeT, YTO pa3pblB COCIMHEHUS HE MPOU3BOIUTCS, HE3a-
BHUCUMO OT OTCYTCTBHS OTBETOB Ha 3aIPOCHI; TaKas YCTAHOBKA IIeJICCO00pa3Ha, HAIPUMED, €CITU MAKEThI
keepalive OCBUTAIOTCS C €TUHCTBEHHOM IIEITBIO TIPEIOTBPATHTE PAa3pPhIB COCTUHECHUS Ha (PU3NICCKOM
YpOBHE U3-3a OTCYTCTBHS Tpaduka (Mepexo/] COTOBBIX MOJACMOB B "CIISIIUIA" PEXKUM H T.I1.)
IIpu n3menennu mapamerpa keepalive mapamerp retry apromMaTnvecku NpuHUMAET 3HaYcHHE NO. Takum
00pa3oM, YTOOBI HCITOB30BATh MEXAHHU3M 30HAUPOBAHUS U Pa3phiBa COCIMHCHUS, TAHHYIO KOMaHTy
HE0OXOIMMO BBOJIUTH ITOJTHOCTBHIO.
ITo yMoir9aHUIO yCTaHOBJICHBI ClIeAYIONIHE 3HAUeHHS TTapameTpoB: keepalive 10 retry no.

peer ip address <ip-agpec>
[P-anpec ynanenHoit croponsl. [lpu ycTaHOBICHUH COEIUHEHUSI aBTOMAaTUYECKH CO3/IAETCS
COOTBETCTBYIOIIAS 3aMACh B MapIIPYTHOH TabIHIIe.
DTOT Ke aipec UCTIONB3yeTCs B CIydae, eciu yAaleHHbIH kKiueHT PPP TpeOyer Ha3HAYNTH eMy JTUHAMU-
yeckwuii [P-anpec, a TpebyeMoe 3HaUeHNE HE OTIPeIeIeH0 HUKAaKUMH IPYTUMH CPeICTBaMHU (HarpuMep,
cepsepoM RADIUS B pesynbrare ayrentudukanmm). Eciu yerporictBo NSG He no/mkHO HazHavath [P-
aJipec yaaJeHHOW CTOpOHE, TO JaHHBIM mapaMeTp cieayeT yctaHoBuTh paBHbIM 0.0.0.0.
Ecnu mabmon ucnosib3yercst aist co3nanus natepdeiicoB PPPoE cepBepa, To yaareHHBIM KIIMEHTaM
Ha3HayaroTcs nocjenoBaTenbhble [P-aapeca, HauMHAas ¢ 3aJaHHOT0; MAKCUMAIBHOE YHCIIO UCTIOJb3Ye-
MBIX aJJPECOB OIpeIeNseTcs mapameTpoM pppoe limit B HacTpoiikax VPDN-rpymmst (cM. Yacts 5).

ppp connection { permament | on-demand | passive }
Pexxum paboter PPP-untepdetica:

permament HWurepdeiic ctpemurcs nopaepxusath ceanc PPP mocrosauo. I1pH paspsise
COEIUHEHUS — PECTapTyeT U MBITAETCS YCTAHOBUTH €T0 3aHOBO. DTOT PEKUM
YCTAaHOBJIEH N0 YMOTYaHHIO.

on-demand UHarepdelic ycTaHaBnuBaeT pU3NUECKOE coequHeHue u ceanc PPP Tonbko mpu
HaJIMYUH AaKETOB B BHIXOTHOM Ouepe/n TaHHOTO HHTepdeiica.

passive WuTepdeiic He meiTaeTcs naummupoBath ceanc PPP. ITocne pecrapra naTepdetic
OTpabaThIBaeT CIICHApUH PU3MUECKOTO COSAMHEHHS (OH JOJIKEH OBITh 3a/1aH
00s13aTeNbHO) 1 3aTeM He mockutaeT LCP-3ampockl, a TOMBKO KAET 3apoChl OT
YAaIeHHOH CTOPOHBI. DTOT PEXUM TUIHUEH il cepBepa PPP-gocTyna.

BHUMAHUE IIpu ycranoBneHHO# ommuu ppp connection on-demand s COOTBETCTBYIOIIETO (hU3UIESCKOTO
nopTta 00s13aTeILHO JOJDKCH OBITE YKa3aH KaKOH-1H00 CHeHapI/Ifl YCTaHOBJICHUA (I)I/I3I/I‘ICCK01"0
COCIAMHEHUS, XOTS ObI (hOPMAabHBIN:
chat-script dummy nr+ 1w
B npotuBHOM cityyae MapipyT Ha JaHHBIH HHTepdeic He OyaeT co3aaH.

ppp authentication { pap | chap | ms-chap | ms-chap-v2 | noauth } { local | radius }
[Ipu pabote B pexxume cepBepa: pexkuM ayTeHTH(UKAIINH yIAICHHOTO KIIHEHTa IIPH OTKPBITHH CeaHca.
ITepBrIii mapameTp onpeaenseT NPOTOKOI ayTeHTH(UKAIINHN WK OTCYTCTBHE TaKOBOM. BTopoii mapamerp
OTIpeIeTSIeT CIIOCO0 ayTeHTU(UKALIIH:
local noKaNbHBIN CIHCOK MOJB30BaTeNeH (cM. 1m.3.8.1)
radius ynanennstii cepsep RADIUS

ppp refuse-auth { [pap] [chap] [ms-chap] [ms-chap-v2] [eap] | no }
HpI/I pa60Te B PCIKUME KIIMCHTA: OTKA3bIBATHCS OT BBIIIOJIHCHUS aYTeHTI/I(i)I/IKaIII/II/I 10 CHeHI/I(I)I/I‘IeCKI/IM
IMMPpOTOKOJIaM, €CJIM OHA 3alpalnuBacTCs YHMGHHOﬁ CTOpOHOﬁ. HO YMOJIYaHUIO MapaMeTp UMECT
3Ha4eHHe NO, T.e. ycTpoiicTBo NSG coriacHO ayTeHTU(PUIIMPOBATH ceOs 1Mo JTI000MY U3 NEPEUHUCIICHHBIX
IMPOTOKOJIOB. qTOﬁLI CY3UTH 3TOT CITUCOK, CICAYCT 3aIIPETUTh KOHKPETHBIC MPOTOKOJIBI; B 3TOM CJIydac
aYTeHTI/I(i)I/IKaHI/ISI 6y;[eT MMPpOU3BOAUTHCA TOJIBKO IO OCTABHIUMCH.

ppp sent-username <uMsi_Mosb30BaTens>
IIpu pabote B perkuMe KIIMEHTA: B OTBET Ha 3aMPOC ayTCHTU(HUKAIINU OTCHUIATh YKa3aHHOC UMS H
COOTBETCTBYIOIIUI €My TapoJIb M3 JIOKATBFHOTO CIKCKA Mob3oBaTenei (cM. 1.3.8.1). JlaHHbIC uMs 1
MapOJIb UCIIONB3YIOTCS MPU ayTeHTU(UKAIIUH [0 BCEM MPOTOKOJIAM, HE 3alPEIICHHBIM KOMaHIOW ppp
refuse-auth. Eciut cTpoku ¢ yka3aHHBIM UIMEHEM IOJB30BATENSI HE OKA3hIBACTCS B JIOKATLHOM CITHCKE
MOJIB30BATEINEH, TO 3alPOC Ha ayTEHTH(HUKAIINIO OTBEPracTCs.
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ppp idle-time {<30...86400> | no }
TaiiM-ayT HEaKTUBHOCTH, B CCKyHIaX. Eciii B TeUeHHE YKa3aHHOTO BPEMEHU uepe3 HHTepdeiic He mepe-
JAr0TCA JaHHBIC, COCAMHCHUC PA3pbIBACTCA. HpI/I 3HA4YCHUU NO (YCTaHOBJ'IeHO 10 YMOJ'I‘IaHI/I}O) pa3pbiB
COCAUHCHUSA T10 OTCYTCTBHUIO aKTUBHOCTU HC MPOU3BOAUTCA.

ppp session-time {<60...86400> | no }
MaKCI/IMaJILHaSI MMPOJAOLKUTCIIBHOCTD CCaHCa PPP, B CCKyHOax. HO HUCTCUYCHUU YKa3aHHOT'O BpEMCHU
CCaHC NPUHYAUTCIIBHO Pa3pbIBACTCA. HpI/I 3HAa4YCHUU NO (YCTaHOBJ'IeHO 10 YMOJ'I‘-IaHI/IIO) BpEMA
COCAMHCHUSA HE OTPAHUYCHO.

ppp ipcp accept-address { yes | no } [ remote { yes | no }
HpI/I pa60Te B PCIKUME KJIMCHTA: pa3pClIuTh UCITOJIL30BAaHUEC aApeca, IPUCHIIIAEMOTI0 y;[aneHHoﬁ
CTOpOHOfI, B KaQ4€CTBE CBOCTO JIOKAJILHOI'O aapeca. Ilo YMOJIYaHUIO YCTAHOBJICHO 3HAYCHHUE NO.
OHIII/IOHaJ'II)HHﬁ napamMeTp remote YKa3bIBACT, CJICAYCT JIM COIJIAIIAaThCA HAa MCIIOJIB30BAHUC apeca
yZIan&HHOM CTOPOHBI, KOTOPBIH OHa cama ceOe Ha3HavyaeT:

no Hcmonb30BaTh TOJNBKO aapec, 3aJaHHbIN TapaMeTpoM peer ip address (rpu yCIIOBUH, YTO
oH He paBeH 0.0.0.0). DTOT peXUM HCITOIB3YETCS IO YMOTIAHHIO.
yes ITpunrumats [P-agpec, Ha3HaUYaeMbIil yaan€éHHoi cTopoHOW. 3HaueHue peer ip address

UTHOPHUPYETCSA. DTOT PEKUM ITO3BOJISIET Pa3pelInTh KOH(DINKTHYIO CUTyalnio, KOTopast
MOJKET BO3HUKHYTH B CIy9ae yCTAaHOBJICHUS COSAWHEHHS 10 TPEOOBAHHUIO (CM. HIKE).

ppp ipcp accept-dns { yes | no }
[Ipu paboTe B pexxuMe KIMEHTA: 3apOCHTh aapeca ceppepoB DNS y ynanenHo# ctoponsl. B oTeeT
yZaJeHHasi CTOpPOHa MOXKET IIPUCIIATh aipeca OJHOTO WM JIBYX cepBepoB. Ha3HaueHHbIE afpeca MOKHO
UCTIOJIB30BaTh B KiMeHTe U perpancisitope DNS (cum. Hacts 4). [To ymMonmuaHHIo ycTaHOBIIEHO 3HAUYCHHUE YES.

BHUMAHUE Just Toro, yro6s! kimeHT DNS nonmyyan n ucnons30Ball ajipeca cepBepoB, Ha3HAUCHHBIE B XOZE yC-
TaHOBJIEHMs ceanca PPP, Heo6xoaquMo yKas3ath B €ro HacTpoiikax update-from <umsi_uHtepdeiica>.

ppp ipcp dns <ip-appec>
[Ipu paboTe B pexxuMe cepBepa: TiepeaaBaTh yAaJIeHHOW CTOpoHe yka3aHHbId anpec DNS. Ecnu 3Hauenune
napametpa pasHo 0.0.0.0, anpec DNS He nepenaeTtcs.

ppp set-default-route { yes | no } [ metric <1...255>]
YcTaHoBKa TaHHOTO MHTEpdeiica B KauecTBe MaplIpyTa 1o YMOJTIaHHUI0. 3HAUYEHHE TI0 YMOIYaHHUIO NO.
OnIroHaNBHBIA TapaMeTp metric mo3BoJiseT NPUHYAUTEIHFHO YCTAHOBUTH METPUKY MapIipyTa,
ONpPEAEISIONIYIO €r0 MOPSIOK B CIUCKE APYTUX MapLIPyTOB M0 yMoadaHuto. [1o ymMomuaHUIO MapupyThl
CO3J1al0TCs C METpUKOH 1.

BHUMAHUE YkazaHue METPHKH HEOOXOIUMO, €CIId B CUCTEME UMEIOTCS IPYrue MapiipyThl MO0 yMOITYaHHUIO
(kak cosmannbie Ha npyrux PPP-unTepdeticax xomanmout set-defaultroute, Tax m cosmaHHbIE
CTaTHYeCKH KOMaHIoH ip route ...). B gactHOCTH, ecniu mHTEpQEHC MIIaHNpyeTCsl CIOB30BaTh B
KadecTBE PE3epBHOTO, €r0 METPHKa HOJDKHA OBITH OONbIIe, YeM METpHKa OCHOBHOTO MapIipyTa.
Ecmu aT0 mpaBmiio He COONIONEHO, TO BEPOATEH KOH(MIWKT, B pe3ysibTaTe KOTOPOTO HEe Oyaer
CO3/1aH HHM OJWH MapIIpyT, WIH OHH OYIOyT CO3JaHBI B HEIPABHIHHOM IIOPSIKE, WM BCE OHH
OKaXyTCsl HEpabOTOCTIOCOOHBIMH.

MNPUMEYAHUE Ecmu PPP-unrepdeiic ncnonp3yercs B pexume dial-up KIMeHTa O CIEAYIONIMMHU HAaCTPOHKaMu:
— CoenuHeHNe yCTaHABIMBAETCA 10 TpeboBaHuio (connection on-demand)
— AJpeca Ha3HAYAIOTCS yJIAJICHHON cTopoHO# (ipcp accept-address yes)
TO A7 HEro B TaONHWIle MapUIPYTH3AaIHUH CO3IAeTCS 3amiCh C HEKOTOPBIMU (PUKTUBHBIMH IP-
anpecaMd. JTO HEOOXOAWMO JUIS TOTO, YTOOBI HANPaBUTh TMAKETHl Ha WHTEpdeic B TO BpeMs,
Korja coenuHeHue orcyTcTByerT. [locne yctanoBnenuss PPP-coennnenust oHa 3aMeHsIeTCs 3aIMChIO
¢ (haKTHIECKUMH aJIpECaMH.
dukTHBHBIE agpeca B JAHHOM Cllydae BBIOMPAIOTCS CIIydaiHBIM 00pa3oM W3 NPUBATHBIX
JINaa3oHoB. ['MNOTETMYECKHM MOXKET BO3HUKHYTh CHTYallMs, KOTAa OHHM KOHQIIMKTYIOT C
CYIIECTBYIOIIEH CXEMOH pacnpesieneHus aJpecoB B ceTH. B 3ToM ciydae cieayeT Ha3HAYHUTh HX
SIBHBIM 00pa3oM IpH MOMOIIHM mapameTpoB ip address, peer ip address u pa3pemnTh yAanEHHOM
CTOPOHE MEPEeoIpeeaTs 00a agpeca IpH YCTAaHOBJICHUN COCHHCHMS:

ppp ipcp accept-address yes remote yes

ppp data-compression { enable | disable }
CornacoBaHue cKaTusl JaHHBIX:
disable  3amperuts cxkaTne qaHHBIX (YCTAHOBKA [0 yMOJYAHHIO). MOXKET OBITH TOJIE3HO, B
YaCTHOCTH, P PabOTe B HEKOTOPHIX COTOBBIX CETAX, HOCKOJIBKY HAOIIOAAINCh CUTYALHH,
KOT'Zla Ha CTOPOHE OIlepaTopa aJrOPUTM COTJIACOBAHHMS CXKATHS OTPadaThIBAIICA
HEKOPPEKTHO M IIPUBOIMII K pa3phIBy coenuHeHus Ha stane CCP.
enable  PazpemuTh coriiacoBaHue CyKaTHSI.
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NMPUMEYAHHMUE VYcranoBka ppp data-compression disable 3ampemaer Toimbko "Hacrosiiee" ckaThe TaHHBIX
(deflate, BSD compression), HO He 3amnpeniaeT coriacoBanus mudpposanus MPPE, koTopoe Takxke
npomsBoutcs B paze CCP.

ppp encrypt-mppe {no | auto | 40 | 128} [ mode { stateless | stateful }]
Cornacue u Tpebosanue mudposanuss MPPE (Microsoft Point-to-Point Encryption):
40 v 128 MHcmons3oBaTh mu(poBaHUE ¢ YKa3aHHOHN JIITUHON KITIOYa.

no He ucnons3oBats mmdpoBanue. (3HaueHUE 10 YMOITIAHUIO. )

auto ABTOMaTHuYecKkoe coryiacoBanue (akTa muppOBaHUS U [UIMHBI KITFOYA.
B TIPOIIECCE COTJIACOBAHUS MAPaMETPOB COCTUHEHNSI.

mode Pexum mmdposanmst MPPE (HeoOs3aTenbHBIN TapaMeTp). 3HAUEHUE 110 YMOTIAHUIO
— stateless.

[Tpu nactpoiike MPPE crienyer yuuThsIBaTh ciieayrolmie 0cOOCHHOCTH pealn3aliy JaHHOTO MEXaHu3Ma:

1. Bo3moxnoctu ucnosnb3oBanuss MPPE cBsizaHbl ¢ BEIOpaHHBIM MPOTOKOJIOM ayTeHTH(UKAIHN:
— MPPE-128 moxer ObITh ocymectBieHo npy MS—CHAP nimn MS—-CHAP v2
— MPPE—40 moxeT ObITh OcymiecTBIeHO ToIbK0 p MS—CHAP v2.
WHannmaropom ayTeHTU(GHUKALUK IPU STOM MOKET OBITh JIF00asi CTOpOHa.

2. B pexxmMe auto BeIOMpaeTcs MaKCUMAIIbHO O€30TaCHBIM PEXHMM Iepeaadu, T.e. MU(PpoBaHUe BKIIOYASTCS BCET/a,
€CIM OHO JOIyCKAaeTCsl TPOTHBOIOJOXKHONW CTOPOHOH, W [JIMHA KJII0Ya YCTAHABIHMBAETCS MAaKCHMAaJIbHOU
paspeméHnoi st ooenx ctopoH. B peamuzanusax MPPE npyrux nmpousBoauTteneit ecTh pa3iuyusi, MPUBOISIINE K
TOMY, 9TO B HEKOTOPBIX CIydasX 3TH HPOAYKTH NPH COCTUHEHWH IPYT C IPYroM BBIOMPAIOT pexuM 0Oe3
mr(pPOBaHU WIM C MUHAUMAJIbHOW AMMHON Kioda. Bo m3bexxkanme mpoOiieM, peKOMEHAYeTCsl BCET/ia YKa3hIBaTh
peXuM MUGPPOBaHUS IBHBEIM 00pa30oM Ha 00EUX CTOPOHAX.

3. Tlapamerp stateful/stateless onpenensier ToapKO 04epEMHOCTD MOCBUIKH TOTO W JAPYroro npemioxeHus. bynyrt mm
STH NPEATIOKEHUS IPUHATH! YAAIEHHON CTOPOHOM, 3aBUCHUT OT peanu3anun MPPE y koHkpeTHOro mpou3BoauTens.
B wactHOCTH, TpOyKTHI KOoMITaHnH Microsoft Bcerna ncrons3yroT pexunm stateful; eciim oHu mosry4yarot BcTpeuyHoe
npeoxxeHne stateless, To HeMeIEHHO Pa3pbIBAIOT COEIUMHEHHE, HE JaBasl IIaHca MPEJIOKHUTh ajbTePHATHBHBIN
BapuanT. [Ipogykrsl Cisco Systems Npu HECOBHAJArOIIMX HACTPOMKax MOCBUIAIOT BCTPEYHOE IPEIAJIONKEHHE U
YCIEIITHO COTJIACOBBIBAIOT I (poBaHue B OOJbIIE Urcie ciydaeB. Bo n3bexanue mpobdiaem, peKOMEHIyeTCs BCeTIa
yKka3bIBaTh pexkuM stateful/stateless sBHbIM 00pazoM Ha 00eMX CTOPOHAX.

ppp debug { on | off }
Brumrouenue pacmmpenHoro pexxuma otaanku PPP. [To ymonuanuio ycranoBieHo 3HadeHue Off, T.e.
BBIBOJI KpaTKOTO Habopa coobieHnii 00 OCHOBHBIX cOOBITHAX PPP-ceanca.

ppp options "<cTpoka>"
Broja momomauTenpHbIX oniuit PPP, ams ycraHoBKM KOTOPBIX B ManHO# Bepcun NSG Linux He
MPEYCMOTPEHBI OTJCIBHBIC KOMaHABl. B CTpOKY MOT'YT OBITH BKIIFOUEHBI (depe3 mpoOen) Tr0bIe OMIuy,
nmpexycMoTpeHHbie ais ciryx061 PPP (pppd) B Linux.
[Toxpo6HO 060 BCeX BOBMOXKHBIX ONIHUAX CM. man-pages 1o pppd.

NMPUMEYAHUE TIlapamerpsl PPP, s KOTOpBIX MpemycMOTpEeHBI OTACNbHbIE KOMaHIbl B HACTpOWKax ImabioHa,
PEKOMEHIYETCSl BBOIUTh HMEHHO C ITOMOIIBIO ATHX KOMaHI.

Cosznmannbie madonsl nHTEpdericoB PPP ucmonb3ytores B koHGHUTYparuu GU3NdecKiuX aCHHXPOHHBIX MTOPTOB (CM.
1m.3.3.1) u cryx6 PPPoE, PPTP. [Inst BeIOopa 1mabaoHa HCIIOIb3yeTCsi COOTBETCTBYIOIINE KOMAH/IBI B MEHIO HACTPONKH
noptoB 1 VPDN-rpynmn, Hanpumep:

(config-nsg)# virtual-template 1
(C onﬁg : nsg)# port a1 ................
(config-al)# encapsulation ppp
(config-al)# virtual-template 1
(config-nsg)# vpdn-group 1
(config-vpdn-group)# virtual-template 1

Ecnu mabnon unTepdelica He 3amnan (3HaueHue (), WM yKa3aHHBIH Ma0JIOH He cymiecTByeT, To PPP-coenunenne
OyzeT ycTaHaBIMBaTHCS, 10 YMOJIYAHUIO, CIEAYIONINM 00pa3oM:
— JIOKaNbHBINA U YAaJICHHBINA afipeca Ha3HAYAK0TCsl yAAIeHHOW CTOPOHOM
— ayTeHTH(UKANUS HE TPOU3BOANTCS
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§3.3.13. IlapameTtpsl nopta st SMS-ynpasJieHust

WNukancynsuust sms-handler moxxer ObITh yCTaHOBJIEHa Ha MOPTaX, K KOTOPHIM mojkmodeHsl Moaynu IM—GPRS,

IM-EDGE wumn IM-3G. Ona ciyxur ans oopabotku SMS-cooOmieHnil, mpuxoasmuX Ha AaHHBIH MoAynb. SMS-
c000IIeHHsT MOTYT OBITH Mociansl ¢ MoOmIbHOTO Tenepona GSM mimm UMTS, Ha KOTOPOM YCTaHOBJIEHO NMPHIIOKEHHE
MoNsTer (MObile NSg TERminal). C nmomompto SMS ynainéHHBIA MOJB30BAaTEIh MOMKET BBIMONHATH Pa3IHYHBIC
oTiepalny, onpeeieHHbIe B ¢aitie kKoHpuTypamuu nsgsms.conf (cM. ciaemyromuii maparpad).

BHUMAHUE Jnst SMS-ynpaBiieHust UCHIONB3YIOTC SMS B TBOMYHOM opMaTe ¢ ONpeneIéHHBIMH HOMEpPaMH

MOPTOB MCTOYHWKA M Ha3HadeHus. [Ipu oOMmeHe SMS Mexay CeTAMHU pa3IMdHBIX OINEPATOPOB
HOMepa MOPTOB MOT'YT HE MepeaaBaThCsi, MOITOMY PabOTOCIIOCOOHOCTh CUCTEMBI TapaHTUPYETCS
TOJIBKO B MpeJeiax OHOI ceTu.

[Tpu BeIOOpe mHKancysaiuu SMS-handler B MeHIO IOpTa IMeETCs CISTYIOIINN JOTTOJTHATEBHBIN TTapaMeTp:

sms-handler Bxoux B y3e1 MeHIO, TO3BOJISIOIINN ONPEACINUTE TPYIITY CeU()UIECKUX MapaMeTpOB I dTOTO

IIPOTOKOJIA.

JlonomHUTENHHBIN y3e1 MeHto sms-handler cogepXuT ciaeayromne KOMaH b

debug-level <0...4>

YpOBEHb AeTan3alnud OTAAA0THBIX COOOIIICHMIA:
0  Her BoIBOZA.
1 BrIBOASTCS TOJIBKO BayKHBIE COOOIIECHHUS (B OCHOBHOM, CHCTEMHBIE OIITHOKH).
2 JIomoJHUTENBHO K 1, BRIBOJSATCS COOOIIEHUS O pHImeAmnX SMS u pe3ysbTaThl UX 00pabOTKH.
3 JIOTMOJHHUTENBHO K 2, BEIBOISTCS NPUHSATHIE W OTIPABICHHBIE COOOIICHNS B TOM BHJE, KaK OHH
MOSIBIISAIOTCS HA IHUH (T.. AT KOMaHIBI MOZIeMa M OTBETHI Ha HUX).
4 JIOTMOTHUTEIBHO K 3, BEIBOJUTCS JaMII Bcero Tpaduka Ha JTHHUU.
ITo ymomyanuto ycranoBieHo 3HaucHue 0. J{s meneii OTCIIe:)KMBaHUS aKTHBHOCTH TIOJIb30BaTeINeH
PEKOMEHAYETCS YCTAaHOBUTH 2.
Coo0Omienust BeIBosITCA B daiin /var/log/sms.log, KOTopsIii MOKHO IIPOCMOTPETH CPEACTBAMH KOMaHTHOM
06009k Linux (cm. Yacts 6).

number-of-sms <1...8>

MakcumanbHoe KoaudecTBO SMS, KOTopoe MOXeT ObITh IOCJIAHO B OTBET HAa OJIHY KoMaHy. Eciu
KOMaH/Ia MMPUBOJIUT K BEIBOTY OOJIBIIOr0 00bEMa JaHHBIX (HampuMep, KoMaHaa show), To ycTpoiicTBo
MTOCHIIAET UX B HECKOJBKUX mocienoBaTeibHbix SMS (1 SMS = 160 3nakoB). Eciu qymmaa oTBeTa Ha
KOHKPETHBIN 3arpoc OyneT 00Jbiie, TO OTBET OyAeT 00pe3aH 10 TEKCTa, IOMEIIAIOIIETOCs B 3aIaHHOE
grcnao SMS-coo0meHui.

user-phone <HoMep> [user-name <umsa>] [group-name <rpynna>]
no user-phone <Homep>

BrxroueHne ykazaHHOTO HOMepa TenedoHa B "Oenblil ciicok" U uCKIIoueHre u3 Hero. JIroosie SMS-
KOMaH/IbI IPUHUMAIOTCS K MCTIOJIHEHHUIO TOJIHKO B TOM CITy4dae, €CIIi HOMep OTIPaBUTENS ONPEISITUIC U
BXOJIUT B 3TOT CIHCOK; Bce Apyrue SMS UTHOPHUPYIOTCS.

Jlns yripaBieHUst MOKET OBITH 331aHO JI0 32 HOMEPOB (CM. TaKXKe OMUCaHUe (aiia KOHPUTYpaIIH
/etc/nsgsms.conf).

Howmep moxeT comepxaTh 10 31 3Haka.

Heo0s3aTenpHbIe MO USer-name u group-name MOT'YT UCTIOIb30BAThCS IS ONIPEICIICHUS IPaB
MTOJIb30BATEIS ITPH BHIMOIHCHUH HEKOTOPBIX OTICPAIIHA.

BHUMAHUE Ecnu BBeneHa ToJIbKO YacTh HoOMepa (Hampumep, 9 mudp npu 10-3HaYHOM HOMEPHOM IUIaHE), TO

cucreMa OyzaeT npuHIMaTh SMS-co00IICHHS OT TFOOBIX OTIIPAaBHUTENEH, Y KOTOPBIX KOHEI HOMepa
coBmajzaeTr ¢ BBeNEHHOUW cTpokoil. [lomb3oBaTbes 5TOM BO3MOXKHOCTBIO CIENYET € KpaiHel
OCTOPOXHOCTBIO, B OCHOBHOM, B IEMOHCTPAIIMOHHBIX HHCTAJUISIIMSIX.

[TomuMoO BEITIETICPEUHCICHHBIX, B y37Ie sms-handler mMeeTcst emé omHa rpymma mapaMeTpoB, UCHONB3YEMBIX IPH

COBMECTHOM HCHOJB30BaHUM SMS-ympaBiieHUsI U Nepefadyl JaHHBIX, a TakKe IpH OOpalIeHHHd K COTOBOMY MOJIIEMY
yTIIuTo# at (cM. cienyronue qBa nmaparpada).

[Ipumep koHbUTYparin:

port s1

encapsulation sms-handler

baudrate 115200

sms-handler debug-level 2

sms-handler number-of-sms 3

sms-handler user-phone "1239876543" user-name "vova" group-name "admins"
sms-handler user-phone "9871234567" user-name "masha" group-name "blondes"
exit
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§3.3.14. SMS-ynpasjieHHe Npu nepenaade JaHHbIX

SMS-ynpasneHre MOXKeT OCYILECTBIATHCS OAHOBPEMEHHO C Iepefadeld JaHHBIX 1o mpoTokony PPP (kak B pexume
MaKeTHOM, TaK U B KaHAILHOM pexxume). B aTom ciryyae oOpadorunk SMS Bkirogaercst Mexay MonemMoMm u PPP-unrep-
¢eiicom. Ecim MoteM HaxouMTCst B pexKUMeE Tiepeiaue TaHHBIX, TO 00paboTunk SMS neprouuecky NpHOCTaHABIUBAET
nepenady, IepeBOAUT MOJIEM B KOMaHIHBIH pexxuM (0e3 paspsiBa PPP-coennnenust), mpoBepseT HaIn4ne BXOSIINX
SMS, o6pabaTsIBaeT MX, OTHPABISET OTBET U 110 3aBEPLICHIH PaOOTHI BO3BPAILAECT MOJIEM B PEXKUM JaHHBIX.

Curnan DCD B xozme 3Toi mpouenypbl COXpaHsieTcsi HNOAHATHIM, modtoMy PPP-coenmnenue dopmansHO He
paspsiBaeTcs. OJHAKO CIeyeT COpa3MepsTh BOZMOXKHOE BPEMs BBIITOJTHEHHS [UINTEIBHBIX KOMaH] (HalpuMep, ping ¢
OOJIBIINM BPEMEHEM OKHIAHMSA M OOJBIIMM YHCIOM MAKETOB OJHOBPEMEHHO) M BpeMs CpabaThIBAaHHUS MEXaHH3MOB
keepalive, koHTpONHPYIOMUX (aKTHIECKYIO0 pabOTy JaHHOTO HHTepdeiica.

Jnst HacTpoiiku omHOBpeMeHHOH pabotel PPP 1 SMS-ynpaBnenus y3en meHro sms-handler moctynen Taxxe mpu
ycTaHoBlneHHOU encapsulation ppp. Ilpu 3ToM, moMuMoO OOmMUX mMapamMeTpoB SMS, mepedncIeHHBIX B MPEABIIYIIEM
naparpade, UCIIOIb3YIOTCS CIEIYIOINE 1BA!

sms-handler ppp-cooperation { yes | no }
BxmroueHne/BRIKITIOUEHUE PEKIMA COBMECTHOM PabOTHI:
yes  Paspemmts paboty ¢ SMS Ha mHTEpdeiice, HacTpoeHHOM Kak encapsulation ppp.
no 3anperuth paboty ¢ SMS, ecnm nHTepdeiic HacTpoeH Kak encapsulation ppp. 3ampet
JIeWCTBYeT He3aBUCHMO OT Hainuusi PPP-coeannenus. (Y craHOBKa 110 yMOJTYaHHIO. )

sms-handler inquiry-time { 10...84600 | no }
ITepuoguaHOCTE TIPOBEPKH BXOAAMUX SMS, B cekyHaax. CieayeT BHIOUPATh €ro He KPaTHBIM TIEPHOTY
MIOCBUTKN KOHTPOJIBHBIX MAaKkeToB (keepalive, ping ¥ T.11.), 9TOOBI HE BO3HUKJIIA CUTYAIH, KOTa ITOIPSIT
HECKOJILKO ITAKETOB MO Jal0T B MOMEHTHI 00paboTkn SMS 1 He BO3BpaIaroTcsi BOBpEMsL.
3HaueHHe NO yKa3bIBaeT, YTO IpepBIBATh ceaHc oOMeHa 3arperieHo. B aTom ciyyae o6paborunk SMS
OyzeT mpoBepsITh HaTM4IKe BXOIIX SMS TobKo B rieprosl oTcyTcTBust PPP-coennnenus (npu
yCcTaHOBKe ppp connection on-demand wiu passive) i pa3oBO B MOMEHT pectapra uHTepdeiica.
OtnpaBka SMS B 3TOM pexkrMe 3ampelleHa IOJHOCTBIO.

Hcnonp3oBath MexaHu3M mnpepbiBanusi PPP-ceanca He pexomennmyercs mnst monyneir IM-GPRS h/w ver.3 Ha
guncerax PIML u FLYFOT. BBuay ommOku B WX BHYTpPEHHEM IMPOTPAMMHOM OOECIICYeHHUH, €CIM KoMaHia +++
MOCTyIIaeT Ha MOAEM B MOMEHT NpuéMa NaHHBIX M3 3(upa, OHH BIAJAIOT B MOJTHOCTHIO HepaboTocmocoOHOE
cocrosHue. Yepes MooKeHHOE BPEMs 3TO MPHUBOANT K pecTapTy uHTepdeiica (1o HEaKTUBHOCTH, IT0 HETIPOXOXKICHUIO
MaKeToB keepalive u T.11.), pabOTOCTIOCOOHOCTh MOJYJISI BOCCTAHABJIMBACTCS M COSAMHEHNE YCTAaHABIMBACTCS 3aHOBO.
BeposTHOCTP BO3HMKHOBEHHS TaKOH CHTyalnd M €€ IOIMyCTUMOCTH 3aBUCAT OT THIIA NPHIOKEHUS H XapakTepa
tpaduka. Hanpumep, npu nmogrmouennn POS-tepMuHana, KOTOPBIH MPOU3BOMUT SITH30HMYECKUE KPAaTKOBPEMEHHBIC
TPaH3aKLUHU, BEPOSITHOCTh BO3HUKHOBEHHs KOJUIM3UU MEXIy TpaH3akuueil 1 SMS BecbMma Mana. OfHaKo eciu Takas
MOTEpsl CBSA3M HEAOIYyCTUMA B NPHHIMIE, TO CJIEAYEeT YCTAaHOBUTH pexuM inquiry-time no. Ilpum stom, 4TOOBI
rapaHTHpoBaTh 00paboTky SMS 3a KOHeuHOe BpeMs, MO>KHO OTpaHUYUTH BpeMst HeakTuBHOCTH (ppp idle-time) u/mnn
MaKCUMAaIbHYIO MPOJOJIKUTEIBHOCTE ceanca (ppp session-time), 4roObsl CTUMYNHPOBaThH 3aBeplicHUEe ceaHcoB PPP.
OTu napaMeTpsl JOCTYIHBI BO BCEX PEKUMaXx, BKIItOYast ppp connection permanent.

IToce paspeiBa coenmHeHUsT MHTEpQEHC pectapTyeT, oOpaboTdynk SMS mepBBIM TOTy4YaeT AOCTYN K MOIYIIIO,
BBITIOJIHSAET CBOW 3aaud, W TOJBKO IOCIE 3TOT0 HAYMHAET MNPOMYyCKaTh KOMaHAbl cieHapus PPP-coemuneHws.
COOTBETCTBEHHO, B CIIEHAPHH COCAMHEHHUS JOJDKHA OBITh MPEIYCMOTPEH YBEIHUYCHHBIH TalMayT g0 TMOJy4eHHUs
nepBoro OK B Hawane paGoTsl (cMm. 11.3.3.):

TIMEOUT n  XXX-\rAT-OK

B mporusHOM citydae, ecnin OK He momydeHo 3a BpeMs 2n, TIOPT pecTapTyeT, COpBET paboTy odpadboTunka SMS, u
BCE HAUHETCS 3aHOBO.

§3.3.15. Ilepenaya SMS un ucnosiHenue 1pyrux AT-komann

Hdns mepemaun SMS-onoBemeHHH W3 CKpUNTOB Linux, Hampumep, peryJsipHO MO BPEMEHH, WIM B CIydae
HACTYIUICHHsI ~ KaKoTro-mmOo  coObITHs  (M3MEHEHHs  cocTosiHMsL — uHTepdeiicoB, cpabaTeiBaHMS  JATYMKOB
TEXHOJIOTHUECKOTO0 KOHTPOIS U T.I.), UCHOJNB3yeTcs yTunura at. OTa ke yTUINTA MOXKET HCHOIb30BaThCS IS
ucronHeHust mo0bIx AT-KomaHz, HarpuMep, IS TPOBEPKH YPOBHS CUTHAIA.

Jst paboter at ycranaBnmuBaet cirysxe0Hoe TCP-coequnaenne ¢ obpadbotunkom SMS. Homep mopra omnpeznensercs
KOMaHOM:

sms-handler control-tcp-port <1024...65535>
Howmep mopra TCP, Ha koTopoMm oOpadoTank SMS 0kuIaeT COSTUHEHHSI OT YTHIIHTHI at. 3HaueHue 1mo
ymomgaauo — 50000.
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§3.3.16. SMS-ynpaBJiienne: ¢gopmat ¢aiina nsgsms.conf

@aiin  xoudurypamun /etc/nsgsms.conf ompenenseT 3aKpHITBHIA NEpPEYCHb OIEpalUi, KOTOpblE MOTYT OBITh
BBITIOJHEHBI uepe3 SMS-3anpoc. B nanHoM ¢aiine Taxke ONMUCHIBAIOTCS BUA W IapaMeTpbl MEHIO, KOTOpoe Oyzaer
3arpyatbcs B MOOWIJIBHBIH TenedoH, 1, TpH HEOOXOANMOCTH, ITpaBa M0JIb30BaTENeH U IPYIIIL.

Kak mpaBuio, ¢aitn koHdurypaunu Gopmupyercs Mpou3BOAMTENEM M BXoauT B coctaB [1O ycrpoiicTBa ais
KOHKPETHBIX 3aKa3HBIX IMOcTaBOK. OTHAKO KBATM(HUIIMPOBAHHbIE [T0JIH30BATEIN MOTYT CO3/1aBaTh U PEAAKTUPOBATH €TI0
O] CBOXO OTBETCTBEHHOCTb.

®aiin KOHPUTYpALMU COCTABJISAETCS B MPOCTOM TEKCTOBOM (hOpMaTe M MOXKET OBITh MPOCMOTPEH WM M3MEHEH C
TIOMOIIBIO JTFIOOOTO TEKCTOBOTO penmakropa. B komanmHOi 06omouke Linux ycrpoiictB NSG st 3TOH menun uMeeTcs
penakrop nano. Bo MHOTHX Cllydasx IOJIb30BATENI0 MOXET ObITh yIOOHO BBITPY3UTh (haiiil Ha CBOW KOMIIBIOTED,
OTPEaKTUPOBATh MPUBBIYHBIMU €My CPEICTBAMH, W 3aTeM 3arpy3uTb oOpartHo mno tftp wim nroboMmy apyromy
MIPOTOKOJTY Tiepeaadn Ghaniios.

Daiiil COmEP)KUT MECHIO omeparwii (110 IMOCTAHOBKE 3aJadM, HEMYCTOE), a TaKKE MOJKET COIEP)KAaTh OIUCAHHS
MOJIL30BATENICH.

Onwucanne mosib30Batens HauuHaeTcsi co cioBa USER, 3a xoTopeM cienyer Homep Tenedona (B ToM ¢opmare, B
KOTOPOM OH OIIpEessIeTCs] COTOBOM CEThIO), 3aTE€M OINIMOHAIBHO MMsI MOJIB30BATeNsl, U €CIM OHO €CTh, TO 33 HUM
OTIIOHAIBHO UMSI TPYIIIIBIL.

USER <phone> [<user_name> [<group_name>]];

Ecnu 3HaueHuwe omum Kopoye, 4eM CTpoka, BeiBoamMmas AOH, To SMS-ynpaBieHue AOCTYyNmHO AJisi JIFOOBIX
KJIMEHTOB, y KOTOPBIX KOHEYHAs YaCTh HOMEPa COBMAAAET C 3aJaHHBIM 3HAUEHUEM.

MeHio onepanuii HaumHaercss co cinoBa MENU, 3a KOTOpeIM B (UIypHBIX CKOOKax CIeIyeT ONHCAHUE MEHIO.
CuHHTaKCHC MEHIO ONMCaH HIKE; QUTYpHBIC U KPYTIIble CKOOKM — 3TO HE METACHMBOJIBI, 8 OOBIYHBIC CHMBOJIBI.

MENU {<menu_description>}
OHI/ICEIHI/IG MCHKO COCTOUT U3 IIOCJI€A0BATCIIBHOCTHU Cy6MeHIO 1 KOMaH/[
<menu_description> := <submenu>|<command> ...
CyOMeHI0 HaYMHAETCs ¢ IMEHH, 38 KOTOPBIM B (PUT'YpPHBIX CKOOKaX Clie/lyeT OnrcaHue CyOMeHIo
<submenu> := <submenu_name> {<submenu_description>};
B cBoro ouepenp, <submenu_description> Takke MOXKET colepkaTh CyOMEHIO U /WITH KOMaH/Ib.
OHI/ICaHI/Ie KOMaHIbI UMECT CHC,I[y}OH.lI/Iﬁ CHUHTAKCHC

<command> := <command_name> (<parameter>, ...) <script>;
<parameter> := <name>[:<modificator>[:<modificator>]...]

Bce <submenu_name> um <command_name> ogHOTO ypOBHS OyIyT TOSBJIATHCS B BHIE CIHCKa Ha DJKpaHe
MooOmsHOTO TenedoHna. [lpu BeIOOpe <submenu_name> OyneT NMpou3BenEH MEepPexoa K CISIYIOMIeMY CIHMCKY, a P
BBIOOpEe <command_name> Ha 3kpaHe TenedoHa MosBUTCS GopMa ¢ TapaMeTpaMHu IS BBOJA.

Nms mapameTrpa MOXET coAep)kaTh MOAM(MHUKATOPHEI, KOTOPHIE ONPEACISIIOT THI 3HAYCHHWS IapaMeTpa.
MomnduraTophl yKa3sIBalOTCS OCIE UMEHH TapaMeTpa, depe3 ApoeToune. [IepBriil MoauduKkaTop MOKET OBITh OTHUM
U3 CIIEAYIOMINX:

string TekcToBas cTpoka

number Ienoe gucio

decimal JecsaTudaHOE YCI0

phone Tenedonnsrit HoMep

password ITapouns (pu BBOZAE 3aMeHSCTCS 3BE3TOYKAMU )

choice Br160p 01HOTO U TOJBKO OJHOTO 3HAYCHUS U3 HECKONBKUX (radio button)
set Br160p HECKOIBKHX M3 BO3MOXKHBIX 3HaUeHUH (checkboxes)

Ecmm mogudukaTop He yKas3aH, TO TI0 YMOJTYaHHUIO TTapaMeTp uMeeT THM string.

3a momudukatopamu string, number, decimal, phone, password MoskeT ciegoBaTh (depe3 ABOCTOUNE) IEI0e YUCIIO,
KOTOpOE OIpeesieT MaKCHMaITbHOE YHCIIO CHMBOJIOB B IapameTpe (1o yMordaHuio 16).

3a momugpukaropamu choice u set TOJDKHBI ClleZIoBaTh (Yepe3 ABOETOUHE) UMEHA, KOTOPhIe OyIyT MOSBISATHCS Ha
9KpaHe TeleoHa B COOTBETCTBYIOIIMX CIUCKax BeiOopa. [To ymomuanwio, B cimydae choice BeiOpaHo mepBoe u3
mpejyIaraeMbIx UMEH; B ciIyvae Set He BRIOpaHO HU OJIHO U3 MOJICH.
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[Mocnennee moje KOMaHIBI <SCript> ompenenseT omepanuio, KOTopas AOJDKHA ObITh BBIOJHEHA MPH HOIYYCHUH
SMS ¢ cooTBeTCTBYIOIIEH KOMaHAON. <SCrpt> — 3T0 MpOM3BOIBHAA CTPOKA, KOTOpas MEpeaaeTcsl Ha BHITOTHEHNE B
KoMaHIHYI0 0007104Ky Linux. CTpoka MOXET coepKaTh CIEAYIONIIE OJCTAaHOBOYHBIE CHMBOJIBL:

$0 3amensercs Ha <command_name>

$1, $2, $3, ... 3aMeHSIOTCS Ha 3HAYCHHS TNEepeIaHHBIX MapaMeTpOB B TOPSAIKE MX CIEIOBaHUS B OTHCAHHUH
KOMAaH/IBI

$U, $G 3aMEHSIOTCST Ha UM TIOJB30BATENS M MMsI TPYIIBI, COOTBETCTBCHHO, JJIS OMPEICITUBIICTOCS

Tesie)OHHOTO HOMepa oTnpasurens SMS.

MNPUMEYAHUE [Ilapamerps! tuma set n choice mepenatorcst B BUAE TEKCTOBOW CTPOKH, COCTOSIIEH M3 HyJeH n
enuHAL. Hylm COOTBETCTBYIOT He BBIOpaHHBIM 3HAUCHMSM, €IUHHIBI — BBIOpaHHBIM, OOIee
YHCJIO CHMBOJIOB PaBHO YHWCIY MpeJJlaracMbIXx BapHaHTOB. JlanpHeimmii pa3dop 3TOH CTPOKH
MIPOU3BOJUTCS B BBI3BIBAEMOM CKPHUIITE.

Pe3ynbTaT BBINONHEHUS] CKpHUNTa (2 MMEHHO, TO, YTO OH BBIBOAMT B CTaHJAPTHBIM BBIXOJHOW MOTOK) Oyaer
OTIpaBicH Ha Tesle()OH IMOJIb30BATENs B BUAE OMHON Wi HeckombkuX SMS. TTonpo6Ho o ckpunrax Linux cm. HacTs 6
JIAHHOTO PYKOBOJCTBA U COOTBETCTBYIOIIYIO JJOKYMEHTALHMIO 110 Linux.

ITpumep daiina koHHUTyparmu:

USER 79031111111;
USER 79262222222 Vasya root;
MENU {
GetSensors() nsgow /dev/nsg/al;
Net{
eth(AdmState:choice:up:down) ifconfig eth0 $1;
route() ip route show;
ifconfig(interface:string) ifconfig $1;
b
Reset(password:password tmo:number) nsgreset $U $G $1 $2;
Echo(str) echo $1;
b

IIpu Takoii koHpUTyparwu moyb3oBareb MoNsTer yBHIAT Ha MOOWILHOM TeleOHE CITUCOK:

Menu

GetSensors
7 Net
Reset
Echo

rac BTOpOﬁ ITYHKT (Net) SABJIACTCA MOAMCHIO, 4 TPU OCTAJIbHBIC — KOMaHAaMMU.

[Tpu Be1OOpe myHkTa Net oH yBUAMT cienyromuii sKpaH:

Net

eth
route
ifconfig

ITpu BeIOOpE mMyHKTAa ifconfig:

ifconfig

Enter the parameters value:

interface

[Tpu BBIOOpE MyHKTa eth:

eth

Enter the parameters value:

AdmState:
®© up
O down
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§3.4. Hactpoiika noproB Ethernet

s mactpoiiku moptoB Ethernet, mpuBsi3aHHBIX K peaJIbHBIM (U3WYECKUM HHTepdelicaM, Ha KaHaJbHOM YPOBHE
UCTIONB3YOTCSI KOMaH/IBI:

mac-address XX:XX:XX:XX:XX:XX
Haznauenne MAC-anpeca mopTy.

Jlns Berpoennbix moptoB Ethernet yankansab1it MAC-anpec ycTaHaBIUBAETCS TIPU W3TOTOBIICHHUH, HO B CITydae HEOoO-
XOJUMOCTH MOXKET OBITh M3MEHEH moib3oBateneM. Cmennsie Moxynu IM-ET10, IM-ET10F, UM-ET100, IM—SDSL
HE UMEIOT COOCTBEHHBIX MAC-aipecoB, 1 Il HUX YCTaHABIUBACTCS aapec, paBHbI MAC-anpecy BCTpOSHHOTO MOpTa.
IMockonbky nBa mopta Ethernet oHOTO YyCTpOHCTBA HE MOAKIIIOYAIOTCS K OJTHOMN JIOKAJILHOW CETH, 3TO, B O0IIEM ciaydae,
HE BBI3BIBACT 3aTpyAHEHUH. [IJI1 MOTHOCTBIO KOPPEKTHON KOH(HUTYpalMU CETH MOXHO TaKKe HAa3HAYUTh MOIYIISIM
yHuKansHBIe MAC-aipeca, HO TIPU 3TOM PEKOMEHIYETCS] OTPAaHHIUTHCSA U3MCHEHHEM TOJIBKO IBYX MIIAJIINX OAMT.

vlan <1...4094>

no vlan <1...4094>
Coznanue/HacTpoiika U yJaleHue BUPTyalbHOH JIokaiapbHOU ceTH. [TepBas komannma co3maetr VLAN ¢
YKa3aHHBIM HOMEPOM, €CJIM OHa HE CYIIECTBYET, M OCYLIECTBIIAET BXO B MeHI0 HacTpoiku VLAN.
BHyTpHu MeHIO TOCTYIHEI BCe T€ e IMMyHKTHI, 9TO U s pu3udeckoro mopta Ethernet, 3a oueBumaHBIM
nckioyeHreM adm-state u mac-address.
Gpwu cozgannn kaxaoit VLAN B cucteme nosiBisiercst cyo-unrepdetic ¢ nmenem Buaa sN.<vlan> nin
eth0.<vlan>, rue sN, eth0 — ums puzmgeckoro nmopta, <vlan> — Homep VLAN, Hanpumep: s1.2, eth0.6.

BHUMAHUE Hauunas ¢ Bepcun NSG Linux 1.0 build 3, xomanna encapsulation { ethernet | vlan } ynamena u3
MeHI0 TmopTa. Ha omHOM mopTy MOTYyT 00pabaThIBaThCsl MakeThl Kak ¢ TeraMd VLAN (B T.4.
VLAN 1), Tak u 6e3 nux. [Ipu atrom [P-anpec u npyrue napamerpsl IP-uHTEpdEiica, Ha3HAUCHHBIC
B MEHIO ITOPTa, OTHOCATCS K TakeTaM 0e3 TeroB, a Ha3HaUYCHHbIE B MeHIO onpeaenéaHoi VLAN —
K makeraM 3Toit VLAN.

NPUMEYAHUE Wnentudukatop VLAN 1, kak mpaBwio, ucnoib3yercss MHOrUMH VLAN-ycTpoiicTBaMu uist
0co0oli 1enu: eciay MakeT, nojsy4eHHbli 6e3 rera VLAN, nomkeH OBITH OTHPABIEH B CETMEHT C
nogaepxkkod VLAN, To eMy NpUHYIUTEIHHO MPUCBAUBAETCS TET ¢ 3TUM HOMepoM. Mcronb3oBaTh
VLAN 1 myist npyrux neneii 6e3 HacTOSTENbHON Ha TO HEOOXOANMOCTH HE PEKOMEH/TyeTCsl.

B pacmmpennom cmeicne, nox nopramu Ethernet B ycrpolictBax NSG MoryT mojpazyMeBaThCsl pa3jiniHbIe THUIIBI
00BEKTOB, NpeJHa3HAuYCHHBIX [UIs Tepeaaun naketoB Ethernet, a mMeHHO:

a) MopThl, MpUBs3aHHbIe K pu3ndeckuM nHTepdeiicam Ethernet u Ethernet-over-SDSL (cm. Yacts 2)
0) BUPTYyaJIbHBIC HOPTHI:
Ethernet-over-HDLC (cMm. m.3.2.2):

port sN
encapsulation raw-hdlc
raw-hdlc type ethernet

Ethernet-over-Frame Relay (cm. 1m.3.2.4):

port sN
encapsulation frame-relay
frame-relay dici 17
encapsulation ethernet

Ethernet-over-IP (GRE) (cm. Yacts 5):

tunnel ip N
encapsulation eth-br-over-ip

B) unTepdeiicel BUpTYanbHbIx cereil (VLAN), oprann3oBaHHble Ha (pu3ndeckuX HHTEp(eiicax (cM. BhIIIE)
) MPOrpaMMHBIe MOCTHI KaK I1e10e (CM. ciiell. maparpad)
JlaHHBIE 0OBEKTHI MOTYT:

— SBnarecs [P-uHTEpdelicamMu, T.e. WHKANCYJIHpPOBaTh W TepenaBaTh makeTbl [P-over-Ethernet, moctymaromue
HETIOCPEACTBEHHO OT MapIIpyTHU3aTOPA.

— BxoauTs B cocTaB mporpaMMHBIX MOCTOB (bridge groups), moapobHee cM. 1m.3.5.

— Copepxath B cebe kimueHTa uinm cepsep PPPoE.
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Bo3moxHocTH, IpeycMOTpeHHbIe B ManHOoH Bepcuu NSG Linux, yka3ansl B TabmuIIe.

IIpuBszka Jlouepune 1P bridge PPPoE
l1)10pTa VLZN MAC-anpec uHTepdeiic grouis server | client
Odusnyeckuit Ethernet u Ethernet-over-SDSL + HACTpanBaeMBbIi + + + +
VLAN OT POAUTENLCKOrO n n n n
¢us. uaTepdetica

Ethernet-over-HDLC + + +
Ethernet-over-Frame Relay HE HaCTpauBaEMBbIi + + +
Ethernet-over-IP (GRE) +

Bridge HET + +

IP-uatepdeticom mMoxer ObITh mob6o¥ mopT Ethernet, kxpome tynuenms GRE. Jlns nHactpoiiku IP-unTepdetica
UCTIONIb3yeTCS KOMaH/a:

ip address <ip-npedukc> [peer <ip-agpec>] [broadcast <ip-agpec>] [anycast <ip-agpec>]

no ip address <ip-npegukc>
YcranoBka u ynanenue IP-anpecos. O0s3aTensHBIM napameTpoM siBisiercs IP-npeduke (anpec u anmina
Macku, HanpuMep, 123.134.145.156/24). [1pn He0OXOAMMOCTH MOKHO OTAEIBHO Ha3HAUYNTH ajapeca
yIIaJICHHOW CTOPOHBI (Peer) B coelMHEeHNH "ToYKa-To4Ka", IUpoKoBenaTesHoH (broadcast) n
rpymnmnoBoi (anycast) pacchuiky.

a Take TPpyNma APYTHX IapaMeTpoB, OTHocAmuxcs K mporokony IP. Hactpoiika 3THX mapaMeTpoB MOAPOOHO
paccmotpena B Yactu 4.

MMPUMEYAHHUE Bcerpoennsii opt Fast Ethernet ycrpoiictB NSG-900 u momyms UM-ET100 aBTOMaTtndecku
ONPENEISIOT COCTOSHUE JIMHHUM, T.€. NP OTCYTCTBUHM (H3MUECKOTO COEAMHEHHUS C CETHIO
cootBercTBytommit [P-unTepderic craBurcs B coctossane DOWN, a COOTBETCTBYIOIIHE €MY
MapHIPYThl yIAISIOTCS U3 TaOINIBI MapIIPYTH3ALIUH.

Jis BerpoenHsix uHTepdeiicoB Fast Ethernet ycrpoiictBa NSG-700, momyneit IM-ET10, IM—
ETI10F, a Taxxke unrepdericoB xDSL, HaCTpOSHHBIX B pekUMe MocTa, coctosiHue [P-unTepdeiica
HE 3aBUCHT OT HAJINYUs (PU3NIECKOTO COCTUHECHHSI.

B cocraB nporpammHoro mocra Ethernet MoxxeT BXoauTh 000# M3 BhIIIENepednciieHHBIX 00bekToB Ethernet, B
T.4. (U3HYECKUe TOPTH (KoMMyTanus "mopr-Ha-mopt") u mHIuBHAyansHele VLAN (koMmyranus '"ceTb-Ha-ceTh").
IToapo6HO 06 OpraHU3amuKu MOCTOB CM. 11.3.5.

Kimment PPPoE moxeT ¢hyHKIIMOHUpOBATh TOJMBKO Ha pm3mueckux moprax Ethernet n Ha maanBHIyansHBIX VLAN.
CepBep PPPoE — Ha Bcex Ethernet-momo6HbIX 00bekTax, kpome TyHHeNns GRE. Tlogpo6Ho o ciry:x6ax PPPoE cwm.
Yacrts S.
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§3.5. Kommyranus nakeros Ethernet

§3.5.1. Bridge Groups

VYerpotictBa mox ynpasieaneM NSG Linux MoryT paboTath B pexume ipo3paqnoro mocta Ethernet mexmy nBymst
win Oonee ¢usnyeckumu JokanebHbIMH ceTsiMu Ethernet, BupTyambubiMu cersimu (VLAN), a Takke CHHXPOHHBIMHU
kaHamaMmn WAN, kananamu Frame Relay u tynnemsmu GRE, Ha npyroil cropoHe KOTOPBIX TakXKe YCTaHOBJIECHBI
aHamoruyHeie MOCThl. Co31aHue/HACTPOIKa U yAalIeHHEe MOCTOB MPOM3BOMUTCS B MeHIO koMaHn NSG (config-nsg)#
IIPU IOMOIIY KOMaHJ!

bridge <1...255>
no bridge <1...255>

[Tpu 5TOM TIEepBast KOMaHa CO3JACT MOCT C YKa3aHHBIM HOMEPOM, €CII OH He CYIIECTBYET, H OCYIIECTBIIIECT BXOA B
MEHIO HACTPOMKHU MOCTA.

JampHeiimas HacTpoiika Mocta mnpom3Bogutrcs B MeHto (config-bridge-NN)#, conmepxkamem creayrormiue
cnenuuIeckre KOMaH/IbL:

description ~ AZMHUHHCTpaTHBHOE ONMCaHKE JAHHOTO MOCTA — TEKCTOBAs CTPOKA AITHHOMU 10 255 3HakoB. Eciu
CTPOKa COZICPXKHT NPOOEIBI, €€ HE0OX0INMO 3aKIIOUNTh B KaBBIYKH.

aging-time <10...1000000>
Bpewms sxusan MAC-aapecoB (B ceKyHIax) B aJpeCHBIX TabIMIax MOCTa.

forward-time <4...200>
3amepikka mepexoja, B cekyHaax. (3aaepxka, KOTOpyro HE0OOX0IMMO BBDKIATH TIEPE]T IEPEX0IOM B HOBOE
COCTOSTHHE T10CJIe U3MEHEHHH CETEBOH TOMOJIOTHH. )

hello-time <1...10>
WuTepBan mexny pacceiuikamu coobmenunii Hello (B cexynmax).

max-age <6...200>
MakcuManpHOE BpeMsl )KH3HH 3amnucert B Tabimax MAC-anpecos.

priority <0...65535>
[Tpuopurer MocTa B paMkax nporokona Spanning Tree. MeHbIlee 3HaU€HHE COOTBETCTBYET OoJiee
BBICOKOMY TIPHOPUTETY. MOCT ¢ HAMMEHBIITUM TPUOPUTETOM OyIET BRIOUPATHCS B KA4€CTBE KOPHEBOTO.

stp { on | off }
Bximrounts/Beikimounts Spanning Tree Protocol. [lo yMomuaHnio MpoTOKOI BKIIOUEH.

show-macs BeiBectu Tabmuiyy MAC-aapecos.
show BhIBecTH CTATYyC U CTATHCTHKY JAHHOTO MOCTA.

IToce TorO, Kak MOCT cO37aH, K HEMYy IOJDKHBI OBITH MOJKIIIOYEHBI 1Ba i Oonee moprta Ethernet (w/mmm
SKBHBAJIEHTHBIX UM 00BeKTOB). MocT Oyzaet 3anomuHaTh MAC-anpeca, HaXOIsMIIHecs 32 KOKIbIM U3 dTUX MOPTOB, U
nepepacnpenenatb mnakeTsl Ethernet cormacHo mx MAC-agpecam HasHadeHHs. [loAkiIOUYeHWE W OTKITIOYCHHE
MPOU3BOIUTCS CIEAYIOIeH KOMaHI0M:

bridge-group { <HomMep> | no }
JlaHHas KOMaHIa UCTIONB3YETCSI B MEHIO HACTPOUKH CIISAYIONINX 00BEKTOB:

— moproB Ethernet ¢ puznueckoii cpenoit Ethernet nimm SDSL (config-eth0)#, (config-sN)#

— wnupuBuAyanbHEIX VLAN Ha mopTax Ethernet (config-vian-N)#

— BUpTyaibHbIX KaHamoB Frame Relay (config-dici-N)#, ecmu mis nanaoro DLC yctanoBiieHo encapsulation ethernet
— noproB Raw-HDLC (config-port-N)#, ecxm ans mopra ycranosneHo raw-hdlc type ethernet

— tynHeneid GRE c nakancymsuueii IP (config-tunnel-N)#

[lpy TOAKIIOYEHUHM JAaHHBIX OOBEKTOB K MOCTY OHH Oe3yCIIOBHO OTKIOUaroTcs oT IP-mHTepdeiica
Mapmpytuszaropa. [Ipu 3ToM Bce CBS3aHHBIC ¢ HUMH mapaMeTpbl [P oOHYISIFOTCS W CTaHOBSITCS HEIOCTYITHBIMU IS
KOH(pUTypHpoBaHUs. BmecTo 3TO caM MOCT, Kak €IWHOE Iejoe, Bcerma mMeeT IP-mHTepdeiic, MOIKIIOYEHHBIA K
Mapmipytuzaropy. s aroro uHTEepdeiica HacTpamBaeTcs MOJHBIM Habop mapameTpoB IP mist aToro mHTEpdEiica (cM.
Yacts 4). Ha HEM Taroke MokeT ucrnoib3oBathes cepsep PPPoE (cMm. YacTs 5).

NSG Linux v1.0 build 3 rev.19.12.2008



Yacts 3. [IpoTOKOIBI KaHATBHOTO YPOBHSI. KOMMyTaIs mMaKeToB. 33

§3.5.2. Kommyranuss VLAN

ITpu ucnonp3oBann VLAN komMmyTanus naketoB Ethernet MokeT oCyImecTBIATHCS ABYMsI CIIOCOOAMMU:

a) Kommyranus "cerb-Ha-ceTn"
[Tpu TakoM criocobe KOMMYTAIMH B COCTaB MOCTa MOT'YT BXOAUTB:

— ®usnueckue nopThl Ethernet 6e3 VLAN

— WupmuBunyansasie VLAN (B T.4. ¥ pacIioio)XeHHBIE Ha OHOM U TOM XK€ (PU3NYECKOM MOPTY)

— Buptyansasie xanansr Frame Relay, moptet Raw-HDLC u tynrenu GRE, ecin ux ynaneHHBIE CTOPOHBI BXOJST B
COCTaB aHAJOTHYHBIX MOCTOB (Ha ycTpoiicTBax NSG, Cisco Systems, HJIi COBMECTUMBIX C HUMH).

KommyTamms ocymiecTBIsIeTCS MEXIy WHIWBHUAYAIbHBIMH (DM3WYECKMMHU WM BUPTyalbHBIMH ceTssMu Ethernet,
HETIOCPEACTBEHHO WK uepe3 TpaHcnopT Frame Relay, GRE. Hcnons3yempie VLAN MOTYT UMETh pa3ildHbIe HOMEpa,
nmockosbky Terum 802.1q depe3 MOCT He mepemaroTcs. Bo BXopmsmiem makeTe, eciid oH mosiydeH w3 VLAN, Ter
aHaM3UpyeTcs (MMEHHO 110 HEMY OTIpeNeNsIeTcs] IPUHAAIC)KHOCTh TaKeTa TaHHOMY MOCTY) U 3aTeM ynamsetcs. [lamee
MaKeThl TepenaroTcsl dyepe3 MocT B oObrdHOM (opmare Ethernet, T.e. 6e3 TeroB. Eciam BBIXOMHAs CETh SIBISIETCS
BUPTYaJIbHOMU, TO TIPH TIepeiade B Hee K MaKeTy N00aBIsieTcs Ter ¢ HoMmepom 3Toid VLAN.

Taxum 06p330M, ,HaHHLIﬁ crocob KOMMYTallu obecreunBaeT 0OMeH JaHHBIMU MCKIY JIFOOBIMU JABYMs XOCTaMu,
HaXoOsAIIUMMHCs B (1)I/I3I/I‘I€CKI/IX WJIK BUPTYAJIbHBIX CCTAX, MOAKIIOYCHHBIX K MOCTY.

IIpumep. Ha omuoit cropone kanama Frame Relay ycranoBneHo yctpoiictBo NSG, Ha mpyroi cropone Cisco.
IIpocrast kommyTanus MexIy AByMs pusmueckumu cetsmu Ethernet.

LAN 1 LAN 2
| | eth0 Frame Relay DLCI=100 _ etho | |
NSG-900 Cisco-XXXX
] 2 $2 o

bridge 1 bridge irb

port eth0 inte_rface FastEthernet0/0
bridge-group 1 ip a_ddress 10.0.0.31 255.0.0.0
exit no ip mroute-cache

duplex auto

port s2 speed auto
baudrate 2048000 bridge-group 1
encapsulation frame-relay exit

frame-relay Imi ansi
frame-relay dici 100
cir 2048000
encapsulation ethernet
bridge-group 1
exit
exit

interface Serial0/1
no ip address
encapsulation frame-relay IETF
clockrate 2048000
frame-relay map bridge 100 broadcast
frame-relay interface-dici 100
frame-relay Imi-type ansi
frame-relay intf-type dce
bridge-group 1
exit

bridge 1 protocol ieee

no bridge 1 route ip

Ecnu Ha o0enx croponax kaHana Frame Relay ucnonbsyrorest ycrpoiicrBa NSG, BTOpoe ycTpOHCTBO HACTPanBaeTCs
aHAJOTUYHO IIEPBOMY.

0) Kommyranus "mopr-Ha-nopt"

IIpu TakoM crocobe KOMMYTallMi B COCTaB MOCTa MOTYT BXOJIUTH TOJBKO (PM3NUECKHE MOPTHI (HA KOTOPBIX MOTYT
OBITH OTIPE/ICIICHBI, B YaCTHOCTH, MHANBHAyabHbIe VLAN), a Takke BUpTyalbHbIe KaHais! Frame Relay, mopTsl Raw-
HDLC u tynnemm GRE — mipu ycioBuH, 94TO Ha yAaleHHOW CTOpOHE KaHala MMEETCs aHaJOTHYHbBINH MocT. IlakeThb
TIEPEealoTCsl Yepe3 MOCT B HeM3MeHHOM Buie, BMecTe ¢ Teramm 802.1q. Takum obGpa3om, aapecaT MOXKET IOITYIHUThH
MakKeT TOJBKO B TOM ciIy4ae, eciu oH Haxoautcs B VLAN ¢ TeM ke HOMEpPOM, YTO U OTIIPaBUTEIIb.

Bridge Group B gaHHOM ciy4ae yIoOHee pacCMaTpHBaTh HE KaK OJUH MOCT, a KaK COBOKYITHOCTh HECKOJBKHX
MOCTOB — TI0 OJTHOMY Ha KaKIbIi UcTonb3yembld miaeHTHGuKkaTop VLAN. Ilepechika MakeToB OCYIIECTBISIETCS
HE3aBHCHMO B pamkax kaxkaod VLAN, 3amaHHOW OJMHAKOBHIM HOMEPOM Ha Heckonbkux mopTax Ethernet. Kak
ciencteue, HeoOxomumo, 9ToOsl VLAN ¢ OTHUM W TeM e HOMEpOM ObLTa ompenereHa, Kak MUHUMYM, Ha JBYX
¢u3nueckux nmoprax Ethernet; 3T mopTe MOTYT HAXOIUTHCA KaK Ha OJHOM YCTPOUCTBE, TaK M HA Pa3HBIX YCTPOWCTBAX,
COCIIMHEHHBIX Yepe3 ceTh Frame Relay.
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§3.5.3. Ucnonb3oBanue annapatHoro kommyraropa Ethernet B yerpoiicrBax NSG-700

YerpoiictBa NSG-700 ocHamens! BctpoeHHbIM KoMMmyTatopoM Fast Ethernet ¢ monnepsxkoit VLAN. Kommyrarop
umeet 5 puzndecknx uHTEpHErcoB:

— phy 0 — nozaximouén k BHyTpeHHeMY 1opTy eth0, Haxoxsmemycs Ha rponeccope
— phy 1 ... phy 3 — monkirouens! k pazsémam Eth0.1 ... Eth0.3 Ha Kopryce ycTpoiicTBa, COOTBETCTBEHHO
— phy 4 — noaxiiouéH K pa3peMy pacmupeHus s1, ecau B Hero ycranoBieH Moy IM—SDSL i/w ver.2.

BHyTpenHssis apxutektypa ycTpoicTs B yacTu Ethernet mokasana Ha pucyHKe.

LED eth0

] cpu

BHewHune Fast
UHTEpdeiich Eth0.2 | | Ethernet
Fast Ethernet switch

Eth0.3 .
Pa3zbem async
pacu.lglfeHMﬂ USB
hub

JI71st HacTpOWKM KOMMYTaTOpa MCIIONIB3YIOTCS CIeAyIoNTre KOMaH bl B MeHIO (config-nsg)#:

ethernet-switch
Bxox B MeHI0 koMMyTaTopa. JlanpHelas HacTpoiika BeIoJTHAETCs B MeHIO (config-ethernet-switch)#:

mode { normal | vlan }
Pexxum paboThl KOMMyTaTOpA!

normal OOBIYHAST KOMMYTAITUST MEXTy BCeMH rmopTaMu 6e3 yuéta TeroB VLAN.
vlan ITepenaya makeToB Ha ocHOBE TeroB VLAN H 3a1aHHOM TaOJIAIBI KOMMYTAITHH.
show B pexunme VLAN: nmoka3aTh TEKyIIyro TaOIUIly KOMMyTanud. [IpuMepsl TaOIUI] KOMMYTAITUU CM. HUXKE.

Ecmm xommyrtatop paboraer B pexume VLAN, To mis kaxmoro wuiaeHTupukaropa VLAN, ykazaHHOro B
HACTpOHKax XOTs OBl OJHOTO TMOpTa, co3maércs Tak HaseiBaemas VLAN-rpynma. Kaxmyro Takyoo Tpynmy MOKHO
paccMaTpuBaTh KakK OTIENBHBIH KOMMYTaTtop ¢ coOCTBeHHBIM Habopom ¢umsmueckux wuHTepdeiicoB phy 0 ... phy 4,
paboraronuii HE3aBUCHMO OT OCTaNbHBIX. MakcumanbHoe ynciio VLAN-rpymm — 15, T.e. 4ucino uaeHTH(HUKaTOpPOB
VLAN, o0pabaTsiBaeMbIX HHIMBHIYAJILHO, U BCEl COBOKYITHOCTH MHTEp]EHCOB He MOXKeT mpeBbimars 15. [Tomnmo
3TOT0, BCET/a CYLIECTBYET OJ(HA CIeLHalbHas rpymmna other, B KOTOpyIo KaXkKablid HHTepQeic TakikKe MOXKET BKIIIOUAThCS
WJIN HE BKJIIOYATHCS.

phy <0...4> norm vlan-group { no | <vid> }
phy <0...4> vlan vlan-groups { no | <vid_list> } { deny-other | permit-other }

Tonbko B pesxkxume VLAN: pexuM paboThI U YKa3aHHOTO (U3HIECKOTO HHTEpdeiica KoMMyTaTopa 1

ero npuHae)KHoCcTh K VLAN-rpynmnam. JlaHHas KOMaHIa OTHOCUTCS KaK K BHEITHUM (PH3HICCKAM

uHTepdeiicam, Tak M K BHyTpeHHEMY, HOAKIIOYEHHOMY K nopTy Ethernet nmponeccopa.

norm [Ipennonaraercs, 4to K HHTEpQElcy MOAKIIOYEH cerMeHT o0bIuHoM cetn Ethernet, T.e.
BXOJUIIIIME U UCXOsIIuUe MakeThl He uMmetoT TeroB VLAN. Unrepdeiic BrimoyaeTcs B
ennHcTBeHHYI0O VLAN-rpynmy ¢ ykazaHHbIM uneHTudukaropom <vid>. Ecin BMecTo
9TOTO0 yKa3aHo 3HadeHue Vlan-group no, To nurepdeiic He BKIOYEH HU B oxHy VLAN-
Tpymy, T.e. paboTa depe3 Hero 3aIrpenieHa.
vlan IIpenmonaraeTcs, 4To K HHTEPPEHCY MOIKITIOUEH GU3NIESCKUN CETMEHT C OJTHOM WIIH
o6onee VLAN, T.e. BXomsmne 1 ucxogsmniue makersl uMeroT Terd VLAN. Crucok
VLAN, noaaepxuBaeMbIX Ha TJaHHOM HHTepdeiice, MOKET COMIepKaTh OUHOUHBIC
naeatudukaTopsl VLAN 1 muana3oHsl U3 ABYX HIACHTH(UKATOPOB, Pa3aeIeHHBIX
3HaKOM "-"; 3IEMEHTBI CIIHCKA Pa3JICIAIOTCS 3amsIThiMu. MHTepdelic BKiIoYaeTcs BO
Bce VLAN-rpyImsl ¢ epedrciIeHHbIMI HaeHTHGHKaTOpaMu. J{omoIHNTeIbHBINA
HapaMeTp OIpeelsieT IPUHAAIeKHOCTh HHTepdelica K crienuaibHol rpymme other:
deny-other  Brxmounts uatepdeiic B VLAN-rpymmy other.
permit-other Hckmounts nurepdeiic u3 VLAN-rpynmsr other.

B ywactHocTH, ecnu s uHTepdetica THNA vlan ycTaHOBIEHO Vlan-groups no deny-other,
TO MHTEpdeiic He BKIMOUYEH HU B ogHy VLAN-rpymmy, T.e. paboTa 4epe3 Hero 3aIpenicHa.

BHUMAHUE ITapameTtpsrr deny-other u permit-other otaOCsTCS He K HaeHTHGHKaTopaM VLAN, onpenenéHHbIM
Ha JaHHOM (hu3mueckoM uHTepdeiice, a Ko Beel coBOKYmMHOCTH VLAN, onpenenéHHbIX Ha BCEX
ISTH HHTEpdeiicax KoMMyTaTopa.
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)

2)

3)

O06paboTKa MaKeTOB MPOU3BOIUTCS CIEAYIONUM 00pa3oM:
Kaxxaplit BXOISIINE MaKeT IPUIUCHIBACTCS K OIHOM U3 TPYIII MO CICAYIOIIMM IPaBUIaAM:

— BXOAAIUH makeT, uMmetonuii Ter VLAN, TpUIMChIBaeTCS K TPyIIe ¢ HOMEPOM paBHBIM HOMepy Tera. Ecim
TaKOM IPYIIEI HET, TO TIAKET MPUITUCHIBAETCA K TpyIme other.

— BXOIIIMHA maker, He nMmerommid Tera VLAN u npumenmunii Ha Gusndeckuii uHTEpdEiic TUIma Norm, MpHI-
CBIBAETCS K IPYIIIE C HOMEPOM, PaBHBIM 3HaUCHMIO <Vid> myist aToro nopra. Eciu muis maTEpdeiica ycTaHOBICHO
<vid>=no, To MaKeT MpHUNHUCHIBAETCA K TpyIIe other, Ho Ha ClIeyIOIIEM 3Tarne OH OyIET YHHUITOXCH.

— BXOAAIMI makeT, He umeromuii Tera VLAN w mpumenmmid Ha Qusmueckuit umHTepdeiic Tuma vian,
MIPUITUCHIBACTCA K TpyIie other.

HpI/I OTOM CaM IMaKET HC U3MCHACTCA.

Ecnu rpynma, X KOTOpOW MpHIIMCAaH BXOMSIIMI IAaKeT, HE CONEPXKHUT B CBOEM CHHCKE HOMEp (HU3HYECKOTO
uHTepdeiica, ¢ KOTOPOro MPUILEN STOT MaKeT, TO MaKeT YHUUTOXKaeTcs. B wacTHOCTH, 3TO OTHOCHTCS:

— KO BCEM TaKeTaM, MOCTYIMHUBIINM Yepe3 HHTepdelic ThIa horm ¢ HacTpowKoit vlan-group no
— Kk makeTam 0e3 TeroB VLAN, mocTynuBmumM depe3 uHtepdeiic Tumna vlan ¢ Hactpoiikoit deny-other

— k makeram ¢ TeraMmu VLAN, mocrynuBmmM uepe3 uHTepdeidic Tuna vlan ¢ nHactpoiikoit deny-other, ecim
unenrudukarop VLAN, yka3aHHBIH B Tere, He OTHOCUTCS HH K OJJHOH U3 sBHO ornpenenéHHpx VLAN-rpynm.

OcranpHBIE MAKETHI EPEIAIOTCS BO BCe (pru3ndecKkue HHTEP(EHCH], yKa3aHHbIC B CIIMCKE NaHHOW TPYIIIBL.
Ha BbIX01€ M3 KOMMYTaTOpa KXKABIH UCXOASAIINI MAKeT MOXKET OBITh N3MEHEH I10 CJICAYIONINM TIpaBHiIaM:
— €CJIM TaKeT OTIpaBisieTcs B pusndeckuii marepdeiic Tuma norm u umeet rer VLAN, To Ter Oyner ynaieH.

— €CIIM TIaKeT OTHpaBIIsETCs B pu3mdecKuil mHTEepdeiic Tuna vlan u He umeeT Tera VLAN, To B 3TOT makeT OyaeT
J00aBJIeH Ter C HOMEPOM TPYIIIbI, KOTOPO#l MPUHAUICKUT MaKeT.

— BO BCE€X OCTAJIbHBIX CIIyYasdX MAKET HEC U3MCHACTCH.

Takum oOpa3om, B ¢puzmueckne UHTEpGEHCH THIIA NOrM OYIyT YXOIHUTh TOJBKO makeThl 06e3 TeroB VLAN, a B
¢usnueckue uHTEpdErcH THMa vlan 0yayT YXOAHUTh TOJNBKO TAKETHI C TETAMH.

NMPUMEYAHHUE Kak MOXHO BUACTH, KOH(UTrypaius HHTEPPEHCOB KOMMYyTaTOopa MOXKET, B OOIIEM cliydae, He

COOTBETCTBOBATh MPHPOJC (PU3MIECKUX CErMEHTOB CETH, MOJKIIOYCHHBIX K HUM. Ha mpakrtuke,
OJTHAKO, PEKOMEH/IyeTCS CICIUTh 32 HaJWYMEM TaKOTO COOTBETCTBUSL, YTOOBI MCKIIOYUTH BEpO-
STHOCTh OIIMOOYHON HacTpoiku. B WacTHOCTH, peKOMeHIyeTcsi 00paTHUTh BHUMaHHE Ha COrJa-
COBaHHYIO HaCcTpOWKy pusuaeckoro uHTepdeiica phy 0 kommyTraTopa u mopta eth0 mpomeccopa.
PekomeHyeTcsl TakKe yKa3blBaTh CIUCKU UCTONB3yeMbIX VLAN sIBHBIM 00pa3oM Ha KaxJaoM
unrepdeiice.

BHUMAHUE Ha ycrpotictBax NSG—700 c Bepcueit matepuHckoil miatel panee ATMS wnm Bepcueir NSG

Linux panee 1.0 build 3 orpaboTKa CIOXHBIX KOHPUTYypalIuii MOKET MPOUCXOANTD C OIUOKaMH, B
3aBUCHUMOCTH OT TMpebIAyliel HCTOPUU TMEpPEeHACTPOMKH KoMmyratopa. B 3ToM ciyuae
HEO0OXOIMMO COXpaHWUTh KOH(MUTYpAIMI0 W PECcTapToBaTh BCE YCTPOHCTBO MO MUTAHUIO (TIpH
Ha)KaTUHM KHOTIKU Reset niiu mporpaMMHO# mepe3arpy3ke KOMMYTaTop HE PECTapTyeT).

B HBIHE BBITYCKAEMBIX BEPCUAX pECTApT KOMMYTATOpa NPU KaXKIOM HU3MEHCHHH €ro
KOH(UTypaIMH BBITOIHACTCS aBTOMATHYCCKH, TTOATOMY HAKOIUICHHUE ONTHOOK HE TIPOUCXOIHT.

IIpumepbl KOHPUTYPUPOBAHUS.

a) KommyTaTop ¥ BHYTPEHHHI TOPT B HOpMaTbHOM pexkume Ethernet:

ethernet-switch normal
port eth0 encapsulation ethernet

310 00BIUHBIHN pexuM paboThl enuHOM Pusmyeckoii cetn Ethernet 6e3 VLAN.

6) KommyTatop B HopMansHOM pesxknmMe Ethernet, BHyTpeHHHH 1opT B pexxume VL AN:

ethernet-switch normal
port ethO encapsulation vlan

JanHbIil pesxuM paboTHl COOTBETCTBYET OfHOW (hm3mueckoi cetn Ethernet, B KOTOpoi# ompeneneHO HECKOJIBKO

VLAN. KonmuectBo 1 HoMepa VLAN MoryT OBITH IPOM3BOJIBHBIMH.

B) Kommyrarms Ha ocHoBe VLAN — noakiroueHue 3 W30JIMPOBAHHBIX (PH3HYCCKUX CETMEHTOB.

OOMeH makeTaMHM HampsMyl0 MeXIy uHTepdeiicaMu KOMMyTaTopa 3amlpeméH, KaKAbld n3  (U3UYECKHX

unTepdeiico coennnén ¢ onpenenéunoir VLAN na BHyTpeHHeM nopty eth0. [laHHas KoHGHUTYypalys ycTaHaBINBACTCS
koMaHzo# ethernet-switch mode vlan mo ymorganwuro.
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nsg
ethernet-switch

mode vlan

phy 0 vlan vlan-groups "101-103" deny-other

phy 1 norm vlan-group 101

phy 2 norm vlan-group 102

phy 3 norm vlan-group 103

phy 4 norm vlan-group no

exit

port eth0

encapsulation vlan

vlan 101
ip address 10.0.0.1/8
exit

vlan 102
ip address 20.0.0.1/8
exit

vlan 103
ip address 30.0.0.1/8
exit

exit

3neck Ha opTy ethO onpenenensr Tpu IP-unTepdetica eth0.101, eth0.102, eth0.103, kaxabIid U3 KOTOPHIX COSTUHEH
C COOTBETCTBYIOLIMM (DH3HMIECKUM CETMEHTOM CETH. Pe3ynbTar BBIIOJIHEHUS JTAHHOW HACTPOUKU:

ethernet-switch show

Ethernet switch is in VLAN mode
VLAN memberships:
PO P1 P2 P3 P4
VLAN 101 X .
VLAN 102 X . X
VLAN 103 X
others

r) [Moakmoyenne kK VLAN cermenty npocthix (He VLAN) cerMeHToOB.

nsg
ethernet-switch

mode vlan

phy 0 vlan vlan-groups "55,77" permit-other

phy 1 norm vlan-group 55

phy 2 norm vlan-group 77

phy 3 vlan vlan-groups "55,77" permit-other

phy 4 norm vlan-group no

exit

port eth0

encapsulation vian

vlan 101
ip address 10.0.0.1/8
exit

vlan 102
ip address 20.0.0.1/8
exit

vlan 103
ip address 30.0.0.1/8
exit

vlan 55
ip address 50.0.0.1/8
exit

vlan 77
ip address 70.0.0.1/8
exit

exit
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PesynbTaT BRINOTHEHUS TAHHOW HACTPOMKH:
ethernet-switch show

Ethernet switch is in VLAN mode
VLAN memberships:
PO P1 P2 P3 P4

VLAN5S5 X X . X
VLAN 77 X . X X
others X . . X

3mech BCe y3IBI MepBOro cermeHTa OynmyT yactbio VLAN 55 U3 TpeTbero cerMeHTa; Takke K HEH OTHOCHUTCS

cyountepdeiic eth0.55 mpomeccopa. Ananoruano ¢ VLAN 77. TlakeTsl Bcex ocTambHBIX VLAN M3 TpeThero cermeHTa
OynyT mepenmaHsl ToJbko Ha wmHTepdeiic ethO mpomeccopa. OmHako M3 WX YKCIA YCTPOMCTBO 00paboTaeT TOIBKO
nmakeTsl ¢ Teramu VLAN 101, 102, 103, 55 u 77; ocTansHbIe OYAyT YHHUTOKEHBI qpaiiBepom mopta Ethernet.

1) VLAN ceTh ¢ orpaHH4eHAEM JOCTYIIA.

I
nsg
ethernet-switch
mode vlan
phy 0 vlan vlan-groups "101,102" permit-other
phy 1 vlan vlan-groups "101,102" deny-other
phy 2 vlan vlan-groups "101" permit-other
phy 3 norm vlan-group no
phy 4 norm vlan-group no
exit

Pe3ynpTat BBINOSHEHUS! JAHHON HACTPOUKH:
ethernet-switch show

Ethernet switch is in VLAN mode
VLAN memberships:
PO P1 P2 P3 P4
VLAN101 X X X
VLAN102 X X .
others X . X

31ech KOMMYTATOp MPOIYCTUT U3 MEPBOTO cerMeHTa Tojbko makeTsl ¢ TeraMmu VLAN 101 u 102, Bce ocTanbHble

OyIyT YHHYTOXKCHEI.

HCOGXOI[I/IMO 06paTI/ITL BHHUMAHUC, OJHAKO, YTO U U3 BTOPOT'O0 CCIMCHTA HE BCC IMMAKCThI HpOﬁHyT Uepe3 KOMMYTATOp,

HECMOTpSI Ha TO, YTO JUIsl Hero ckoHpurypupoBaHo permit-other. Ecnm uepe3 ¢usndeckuii maTEpdEiic 2 MOCTYIHUT
naket ¢ TeroM VLAN 102, To on Oynet npurucad k VLAN rpymme 102. Ho, cormacHo Tabmnuie, 3Ta TpyIima Coaep UT
ToJIbKO (hm3mueckue mHTepdeiicel 0 u 1, modToMy makeT OyJdeT YHHUYTOXKEH. UTOOBI BCE MAaKeThl CETMEHTa 2 OBLIH
MIPOITYIIEHBI, HEOOXOUMO HACTPOUTH HHTEPQEHC CIEAYIONUM 00pa3oM:

phy 2 vlan vlan-groups "101,102" permit-other

¢) O0beaMHEHNE IBYX CETMEHTOB 0€3 oCTyIIa K Imporeccopy yerpoiictsa NSG-700.

|
nsg

ethernet-switch
mode vlan
phy 0 norm vlan-group 700
phy 1 norm vlan-group 666
phy 2 norm vlan-group 666
phy 3 vlan vlan-groups "700" deny-other
phy 4 norm vlan-group no
exit

port eth0
ip address 10.0.0.7/8
exit
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PesynbTar BINOTHEHNS JAaHHON HACTPOUKHU:
ethernet-switch show

Ethernet switch is in VLAN mode
VLAN memberships:
PO P1 P2 P3 P4

VLAN 666 . X X .
VLAN 700 X . . X
others

31eck mepBbId U BTOPOU (DPU3NYECKHE CETMEHTHI COCAMHECHBI APYT C APYIOM, HO HE MMCIOT JOCTyIa HU B TPETUH
CcerMeHt, Hu k uHTepdeiicy eth0. dusndeckuit uaTepderic 0 MeeT THIT NOrM, TO3TOMY | JIJIsl BHyTpeHHeTo mopTa eth0
He0OX0IMMO HCITONIb30BaTh encapsulation ethernet (3To HacTpoiika mo ymomuanuto). [Topt ethO Oyner npuHamIeRaTh
VLAN 700 B TpeTbeM CerMeHTe, IpUIEM TPUCBOCHHE U yaaleHue TeroB VLAN B ITaHHOM ciiydae TIPOM3BOJMTCS Ha
unrepdeiice kommyrartopa. Hukakue apyrue nmakeTsl yepe3 KOMMYTaTOp HPOITYIICHbI He OyIyT.
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§3.6. Kommyranus nakeroB Frame Relay u cunxpoHHOro Tpagpuka

§3.6.1. Kommyrauust Frame Relay

st ycTaHOBJIEHHS TOCTOSHHOTO BHpTyanbHoOro coexuHeHus (PVC) mexnmy IByMs BUPTyalbHbIMH KaHAJIaMHU
(DLC) cern Frame Relay ucnions3yercs cienyromas KoMmanaa B MeHto HacTpoiiku DLC:

(config-dIici-NN)# route port <uma> <dlci>

rae NN — sHomep Tekymero DLC, <uMsi> — cHMBOJIHYECKOE UMs BRIXOJHOTO MopTa (Hampumep, s3), <dlci> — Homep
BeIxoaHoro DLC Ha 3TOM HOPTY.

Komanna siBisieTcst OAHOCTOPOHHEH, T.€. yCTaHABIUBAET TOJIBKO MEPECHIIKY MakeToB u3 AanHoro DLC B yka3zaHHBIN
BeixoaHoit DLC. (Muade roBops, nonydennoe PVC Oyzaer cummiekcHbIM. ) JI71st TOTO, YTOOBI yCTaHOBHUTH ITOJTHOLICHHOE
nBycTopoHHee (aymiekcHoe) PVC, HeoOXoanMo MCIoib30BaTh 3Ty KOMaHAY /IBa pa3a — B MEHIO HACTPOMKH Ka)KIOTO
u3 nB8yx DLC. Ilpumep:

(config-nsg)# port s1 frame-relay dici 17 route port s3 81
(config-nsg)# port s3 frame-relay dici 81 route port s1 17

B wacTHOCTH, NOCTOSIHHOE BHPTYaJIbHOEC COCAWHEHHE MOXKET OBITh aCHMMETPHUYHBIM, T.€. MMETh Da3IUYHYIO
CKOPOCTb TIepeiadl B OJHY U B IPYI'YIO CTOPOHY. UTOOBI IOJIyYNTh TaKOe COSIMHEHUE, HYKHO YCTAaHOBHUTDH JUIA IBYX
DLC pazniunsie 3nauenust CIR/BC/BE.

Jns mpocMoTpa UMeromuxcst npaBui kommyTtanuu Frame Relay mokHO mcronb3oBaTh komanmy display B MeHIo
nopros, mapamerpoB Frame Relay i DLC.

I[J'IS[ yaajaeHus MpaBuil KOMMYTallluX UCIIOJIb3YCTCA KOMaHda
(config-dIci-NN)# route no no

PazpeiB PVC, kak u ero ycraHOBJICHHE, JOJDKEH OBITh BBITIOJIHEH C 00EHX CTOPOH.

§3.6.2. KommyTanusi CHHXpOHHOTO Tpadguka

CHHXpOHHBIC TIOPTHI ¢ MHKANCYJsuei raw-hdlc mpeara3sHaveHs! sl MpueMa/mepenadn mporu3BoIbHOTO Tpaduka,
npencraBieHaoro nakeramu HDLC o6mero Buma (TO4HOE ompeaeNieHHe Takux MakeToB cM. B 1.3.2.1). Heckombko
MOTOKOB TakKoro Tpaduka MOryT OBITh MYJIBTHIDIEKCHPOBAaHBI B OAWH KaHan Frame Relay; mmsa astoro cuemyer
ycTaHoBUTh PVC MeXay KaXKIpIM U3 BXOJHBIX (PU3HUECKUX IMTOPTOB U COOTBeTCTBYtomuM DLC, Hanmpumep:

port s1 encapsulation frame-relay

port s2 encapsulation raw_hdic

port sl frame-relay dici 17 route port s2 no
port s2 route port s1 17

Kak mMoxxHO BHAeTh, oTimdme oT kommyTanun Frame Relay cocrout B ToM, uTo B KOoMaHAe route BMecTo HOMepa
BUPTYaJIbHOTO KaHaJla YKa3bIBaeTCs NO. AHAJIOTMYHBIM 00pa3oM Mpou3BoauTcs ynaitenue PVC:

port s1 frame-relay dici 17 route port no no
port s2 route port no no

JIBa mopTta ¢ uHKancysinuei raw-hdlc MoryT ObITh CKOMMYTHPOBAHBI IPYT Ha ApyTa:

port s1 encapsulation raw_hdic
port s2 encapsulation raw_hdlc
port sl route port s2 no
port s2 route port s1 no

YCeTpolcTBO ¢ Tako# KOHpHUTYpanuei ne-pakro OyJaeT padboTaTh Kak nmpeodpa3oBaresb HHTEP(PEHCcOB, CHHXPOHHBIN
MOJIeM, TIOBTOPHUTENh WM YCTPOWCTBO NOCTyMa K kKaHainy El — B 3aBHCHMOCTH OT HCIOJB3yeMBIX HHTEPPEHCHBIX
Moxyne Ha oOoumx mopTax. be3yciioBHO, Takoe ymoTpeOleHHe SBISCTCA HE CaMbIM IeJeCOO0pa3HBIM IS
MapIIpyTU3aTOPOB, OTHAKO 3TOT PEKUM MOXKET OBITH ITOJIE3CH IS IeJIei TECTUPOBaHMUS M JUarHOCTHKHU. B gacTHOCTH,
CUHXPOHHBIH MOPT MOXKET OBITH 3aMKHYT caM Ha ce0sl, T.¢. padoTaTh B Ka4eCTBE MPOrPAMMHOTO HuIekH}pa:

port s1 encapsulation raw_hdlc
port sl route port s1 no

Bce mannbie, mosrydaeMble W3 JIMHHUH, OTIIPABIISIOTCS B OTOM cliydae oOpaTHO B Ty kK€ JUHHIO. TOT ke pe3ysbTar
MO>KHO TIOJTYIHUTh ¢ TOMOIILI0 HAacTpoiiku port s1 raw-hdlc type loopback.

NSG Linux v1.0 build 3 rev.19.12.2008



40 YacTs 3. [IpoTOKOJIBI KaHATHHOTO YpOBHSA. KOMMyTaIus makeTos.

§3.7. Mapupyruszanusi ¥ puabTpanus BbI30BOB X.25

Cosznganne MapuipyToB U QuibTpoB aias nmaketoB X.25 CALL npomsBomutcs B MeHto (config-nsg)# mpu momomu

KOMaHIBI CJICTYIOMICTO BHUA:

x25 route add [prio <1..512>] <kpuTepunm> <Ha3HayeHue>
Coznanue mapmpyta X.25. Komanna conep:kuT TpH IpyIIIbl HapaMeTpOB:

prio <1...512>

<KpUTEpUM>

<Ha3Ha4deHne>

[IpuopuTeT, OH k€ TOPSIKOBBIA HOMEP 3aITHCH B TAOJIHIE MAPIIPYTH3AIHA

(1 — nauBwictuii). [TapameTp HeoOS3aTENBHBIN. 3aITUCH B TAOIHIIE BCET/Ia HMEIOT
CIUTOIIHYIO0 HyMepanuio. Ecim mapameTp OTCyTCTBYET MK IIPEBOCXOIHUT YHCIIO
CYIIECTBYIOIINX 3aMucel Oojee 4eM Ha eIUHUILY, TO CO3TaBaEMOMY MapIIPYTy
MIPUCBAUBAETCS HOMED, CIECAYIONUIUHN 3a MOCTIEAHUM CYIIECTBYIOMNM. Eciin 3a1aHHbIH
HOMEp MEHBIIIE YHCIIa CYIIECTBYIONINX 3aIiCel, TO HOBas 3aIIMCh BCTABISETCS B
YKa3aHHYIO MO3HIINIO, a BCE TIOCIEAYIOMINE CIBUTAIOTCS BHU3.

Mapiupytuzanms uiau copoc makera CALL MoXeT Mpou3BOANTHCS HA OCHOBAaHUT
CIEIYIOUINX KPUTEPUEB:

destination <wabnoH> [I1a6mon BBI3EIBaeMoro anpeca (called address) X.121.
[oapo6Ho o popmare mabIoHa CM. HIKE.
source <WabnoH> [ITabmon BBI3EIBatOIIEro aapeca (calling address) X.121.

input-port {nopt|cnyx6a} ms nmopta mnu ciryx061 (Hanpumep, s1 wim xot), yepes
KOTOPBIN MOJTyYEeH JaHHBIM makeT. JlaHHbIH KpUTepUuid
paBHOCHIICH PUKCHPOBAHHON MapIIpyTH3aIuu B 6a30BOM
I10 NSG.

cud <cTpoka> 3Hauenue nois nanueix (call user data) B nakere CALL —
CHUMBOJBbHAS CTPOKa. ECN cTpoka comep KuT MpoOeIs! Wiin
neUChI, e HeOOXOAMMO 3aKITIOYUTH B KaBBIUKH, B
OCTAJIBHBIX CITyJasX KaBBIYKU HEOOA3aTCIHHBI.
MakcumanbHas anuHa noist — 124 cumBona npu
ucrionb3oBanuy facility Fast Select, 12 cumBoII0B B
OCTAJIBHBIX CITyJasiX.

OO0s13aTeIbHBIM SIBISCTCS YKa3aHUE XOTS OBl OJHOTO W3 BEINICIICPCUYUCICHHBIX

KpuTepreB Mapupytuzanud. B otmmame ot 6azoBoro [10 NSG, nomyckaercst Takxe

MapIIpyTHU3aIHs 0 COBOKYITHOCTH KPUTEPHEB, HATIPIMEP, IO BEI3BIBAEMOMY U

BBI3BIBAIOIIEMY aJpecaM OJHOBPEMEHHO.

B kauecTBe BEIXOAHOTO 00BEKTa TOIDKHO OBITH YKAa3aHO OJHO U TOJIBKO OJHO W3

CIEIYIOUINX KITIOYEBBIX CJIOB U HMEH:

clear YHUYTOXHUTH JaHHBIN TTAKET, T.€. OTBEPTHYTH BBI30B.

contunue [TporomKuTh MOKCK B TabiMIe MapIpyTH3anuy. B nanHoi Bepcun
NSG Linux nmapamerp siBisieTcst pOpMalIbHBIM (T.€. CTPOKA C TAKUM
3HaYEHHUEM HUYETrO HE JIENIaeT) U MPOCTO 3ape3epBUPOBAH IS
MOCIETYIOIUX BEPCUil.

local BEI30B 10/DKEH HAINpaBiIeH Ha OJHY W3 JIOKAJIBHBIX CITyk0 X.25 Ha
ycrporictBe NSG. B mannoit Bepcun NSG Linux e JHHCTBEHHO# TaKoi
cmyx0oi sBasercs X.25 daemon. OOpaTHUBIINCH K HEMY C
ynaineHHoro PAD, MOXHO MOTy4UTh TOCTYM K yIPABICHUIO
YCTPOMCTBOM B PeXMME KOMaHIHON CTPOKH.

port <nopt> HampaBuTh BRI30B B YKa3aHHBIH Pu3ndeckuit mopt X.25.

xot <ip-agpec> [xot-source <ip-agpec>]
HampaBuTs BI30B Yepe3 cinyk0y XOT Ha yka3aHHBIN ynaneHHbIH [P-
X0cCT. JIomomHUTEeTEHO MOXHO yKa3aTh IP-agpec, KoTopsIid OyaeT
nojcTaBiAThCs B makeThl XOT B kauectBe [P-aapeca ucrounmka.
Ecmu sToT anpec He yka3aH, B KadecTBe source address yKa3pIBaeTCs
anpec IP-unTEpdeiica, yepes3 KOTOPHII OTIPABISIOTCS NaKETHI.

IIpumeps! cozganus MapmpyTos X.25:

(config-nsg)# x25 route add prio 1 destination 1234567 port s2
(config-nsg)# x25 route add prio 2 destination 987654 xot 123.145.167.189

ITpu o6padoTke makera CALL 3amucu B TabauIie MapmpyTU3aldd pacCMaTPpUBAIOTCS TIOCTIEIOBATEILHO B TIOPSIIKE
yObIBaHUs TpHOpUTETa (BO3pacTaHUsi MOPSAKOBOro HoMmepa). Kak ToJjbpKOo HaiineHa mepBasi 3aIiCh, MOJ KOTOPYIO
MOJINafaeT JAHHBIA TAKeT, OH OTIPABISIETCS MO YKa3aHHOMY MapuipyTy (3a HMCKIIOYEHHEM MapuipyTa continue,
03HAYaIOIIETO TMPOJOIDKEHHE IOUCKa B TalJMIe MapuipyTH3auuH). Bce mocneayrolye 3amicu UTHOPUPYIOTCS;
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HUKaKOTO CPaBHEHMS 3aIlMCEeH Ha MPEIMET COOTBETCTBHA OOJBIIEMY HMIIM MEHBIIIEMY YHCITY KPUTEPHEB, OOJBIIETO MITH
MEHBIIIETO COOTBETCTBHUS MA0IOHAM HE POM3BOIUTCS.

Ecnu coepnHeHne MO yKa3aHHOMY MapUIpyTy HE MOXET ObITh YCTAHOBJICHO, CTOPOHE-MHHUIIMATOPY COCAWHEHUS
noceutaercs nmaker CLEAR, u Ha 3ToM 00paboTKa BBI30Ba 3aKaHIMBACTCS. AJbTepPHATUBHAS MapIIPyTU3ANHS B TaHHOMN
Bepcun NSG He mpemycMoTpeHa. Takke He MpeaycMOoTpeHa TPAHCIIAIHS CETEBIX apecoB X.25.

Jnst BeIBOJA TAOJMIIBI MapuipyTu3anuu X.25 wucmosbdyercss komanma display all wimm display config B menro
(config-x25-route)# wmu m000M BBIIIIECTOSAIIEM MEHIO. [T yIaneHus MapIIpyTa UCTIOIB3YeTCsS KOMaHa:

x25 route del <Homep>
VY nanenue MapuipyTa mpou3BOIUTCS TOJIBKO MO €ro nopsakoBoMmy Homepy. [locne ynanenus 3anucu u3
CeperHBI TAOJIHUIIBI BCE MOCIICTYIOIINE CABUTAIOTCS HA OJHY CTPOKY BBEPX, MMOITOMY YAAJATh HECKOIBKO
3anucei noapsd CJICAyeT B MOPAAKE y6LIBaHI/I$I HOMCEPOB, J'II/I60 MpOBEPATH TGKYHII/Iﬁ BU[ Ta6J’II/ILILI
MapumpyTusaly MocCJjI€ KaKaA0To yaaJICHUs.

B kauectBe kpuTepus g Mapupytuzanuu nakera CALL MoXeT UCIoJIb30BaThCs KaK TOYHBIN BBI3BIBAEMBIN HIIN
BeI3bIBatOIIMK anpec X.121, tak u mabnoH aapeca. 111aGmoH MoXeT copaepXaTh, MOMHMO JECATHYHBIX LHQD,
CJIeIyIONINE MOICTAHOBOYHBIE CUMBOJIBI:

* JIro6oe umcio o0bIX IHdp, B TOM YUCIIE U UX OTCYTCTBUE

? Jrobas omHa mudpa
[...] Jro6as omHa mudpa U3 MEPEeYNCIICHHBIX B KBaIPAaTHBIX CKOOKax

IToxcTaHOBOYHBIC CHMBOJIBI MOTYT PAacIiojaraTbCs B IIa0JIOHE B JII000M MO3MIKH, JI000e Yuciio pa3. IIpumepst
11a0JI0HOB:

*123* [MoxxomsaT Bce anpeca, coaepxkamue pparmeHT "123" B Havale, cepeIMHE WIH KOHIIE.
?123* [Moaxonmut anpec 712345, ne moxxonsar 12378 u 56123
123[45]678 Ilomxomsat ampeca 1234678 u 1235678, e noaxomut 12345678
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§3.8. AyrenTuduxanns mojab3oBaresiei

§3.8.1. Hacrpoiika JIOKaJBLHOI0 CIMCKA MOJIb30BaTe el

Cnricok IMEH U MapoJjieil Moab30BaTeNeH TSl ayTeHTUPUKAIIMN pelakTupyeTcs 3 MeHro (config-nsg)# ¢ momMonrsio
CJIETYFOLIUX KOMAH/I:

users user-name <umsi> { open | xor | shal | md5 | exor | eshal | emd5 } <naponb>
Co3aTh 0IB30BATENS M yCTAHOBUTH MAPOJIb 11 HeTo. I1apomnb MOXKeT BBOIUTHCS M XPAHUTHCS B
YCTPOMCTBE KaK B OTKPBITOM, TaK U B 3alIM(POBAHHOM BHJIE:
open [Taposns BBOIUTCS M XPaHUTCSI B OTKPBITOM BHJIE.
xor [Taponb BBOIUTCS B OTKPBITOM BUjIE H IIN(pyeTcs ¢ moMonipio anropurMa XOR. /lanHbIi
METOJ HE SIBJII€TCS] CTOMKUM U MO3BOJISET OJHO3HAYHO BOCCTAHOBUTH MapOJib; OH
npesHa3Ha4YeH, B OCHOBHOM, ISl COKPBITHS IapoJIsi OT IIPOCTO JIIOOONBITCTBYIOMINX TIa3,
KOTOpBIE MOTJIN OBI TIOICMOTPETh KOH(GUrypanuio "depes miedo".

shal [Taposb BBOAUTCS B OTKPHITOM BHE, HO B YCTPOWCTBE COXPAHSETCS TOJIBKO €TI0 X3III,

md5 nmoJTydeHHsbIi 1o anroputMy SHA—1 6o MDS5, cootBercTBeHHO. Takum 00pazom,
BOCCTAHOBHUTH ITAPOJIb HEBO3MOXKHO.

exor Jlanee BBOIUTCS Mapodib, yxe 3ammudpoBaHHbiii o anroputmy XOR.

eshal Jlanee BBOAUTCS HE TapoIib, a ero xam mo SHA—1 6o MDS5, cooTBeTCTBEHHO.

emd5

ITocnennue Tpu BapuaHTa NpeJHA3HAYEHBI JUIS IIEPEHOCA CYIIECTBYIOIICH KOH(DUTypanuy Ha Jpyroe
ycrpoiictBo. [Ipu BeIBoJEe KOHUTYpannu KoMaHao# write terminal maposy BBIBOJSTCS HIMEHHO B TAKOM
BUJIE, YTO MO3BOJISIET €3 MpoOJieM 3arpy3uTh ClieHapUi KOH(UTypauy Ha HOBOE YCTPONUCTBO.

users user-name <umsi> { open | xor | shal | md5 | exor | eshal | emd5 }
YcTaHOBHTH ITyCTOH MApOJIb JUIA JaHHOTO MoJib3oBartens. Criocod BBOJIa TApOJIs B JAHHOM CITydae He
HNMECT 3HAUYCHUSL.

users no user-name <uMms>
VY 1anuTh MOJIb30BaTEN .

[Tapsr "ums—1aposs" CO3MAI0TCA W YHUUTOXKAIOTCS OJHOBPEMEHHO JUISI BCEX CITOCO0O0B ayTeHTHHUKAIu. CIHUCOK

MOJIb30BaTeNIe! UCTIONB3YETCA B CIEAYIOIUX CUTYAIUSX:

— IIpu ayrentudukanmn ycrpoiicrsa NSG kak kiuenra PPP, PPPoE, PPTP na ynanennoii cucreme.

— Ilpu ayrentudukanmn yaanenssix kianeHros PPP, PPPoE, noakimouaronuxcs k yerpoiictBy NSG, ecnu B mabione
PPP-untepdeiica ykaszan croco6 ayrenruduxaruu local.

— IIpu ayrentudukammn ycrpoiicrea NSG kak kiaueHra Dynamic DNS na ynanénnom cepsepe Dynamic DNS.

— Ilpu ayreHTnduxanuy mosnszoBarenel, nmogkmovatomuxcs k ycrpoiictBy NSG mo Telnet, SSH, X.25 wnu uepes
(u3muecknii aCHHXPOHHBIHN IMOPT, €CITH JUII HUX BKJIIOYEHA ayTeHTH(UKAIMS U yKa3aH crocoO local.

BHUMAHUE ITapomu, xpansmuecs B ¢popmare shal wim md5 BO3MOKHO HCITOJIB30BAaTh TOJBKO B TIOCIEIHEM
ciaydae. J{na ayrenrudukanum B ceancax PPP, PPPoE, PPTP u Dynamic DNS maposnb momkeH
XPaHHUTHCS OO0 B OTKPHITOM BHE, 60 B XOR.

NPUMEYAHMUE J[lns cOBMECTUMOCTH C NPEABIAYIIUMH BEPCUSMH JOIYCKAETCS CHUHTAKCHUC, WCIIOJIh30BAHHBIA B
Bepcusax NSG Linux 1.0 build 1.1 n panee:
username <umsi> password <naponb>
no username <ums>
[Ipu BBOE KOHGUTYpALUK ATH CTPOKH aBTOMAaTHUECKH MPE0Opa3yIoTcs B HOBBII CHHTaKCHC.

[Maponu Ansl CHCTEMHBIX MOJIB30BATENEH F0O! U NSg YCTAHABIMBAIOTCSA TAKUM K€ 00pa3oM, OJHAKO HMMEIOT JIBE
0COOEHHOCTH:

— O0a mapoJis XpaHATCS B CUCTEME TOJBKO B BHIC X3IIa 1Mo anroputMy MDS, T.e. B KOMaHae USEer-name I0myCTHMBI
TOJIbKO Kirour md5 n emd5.

— O6a mapons XpaHATCA OTACNBHO OT Tapojed OCTaJbHBIX I0JIb30BaTENICH, TOITOMY IIOCIE YCTAaHOBKH WIIH
U3MCHCHUA MTapoJId MOKHO YIAJIMTh UX U3 O6H.ICFO CIIHMCKaA:
users no user-name nsg
users no user-name root
B 9TOM CJIy4yac IIOJb30BATCIN nsg U root 6yﬂyT HEC BUJIHBI B KOH(l)I/IpraHI/II/I, HO OHH OCTaHYTCA B CHUCTCMC C
napoJjigsMu, yCTaHOBJICHHBIMU Ha 9TOT MOMCHT.
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§3.8.2. I'pynnbl noJjib3oBaTesiei

Jdns ynoOcTBa aAMUHHMCTPHPOBAHMS MOJB30BATEId MOTYT OBITH OOBEIWHEHB B rpymmsl. Hampumep, Bce
TMIOJIE30BATEIH, BXOASAIINE B ONPEICIEHHYIO TPYIIY, MOTYT UMETh IpaBo foctymna no Reverse Telnet k onpenenénHomy
(usmyeckoMy MopTy. YTpaBieHHE IPYIIIAMHU TPOM3BOANUTCS PH ITOMOIIM KOMaHI:

users user-group <ums>
users no user-group <ums>
Coznmanue/HacTpoiika M yJaJleHue TPYIIbI, COOTBETCTBEHHO.

JlanpHelas HacTpoiKa MPOU3BOJAUTCS B MEHIO BEIOPAHHOW TPYIITIBI:

add-user <nma>

del-user <ums>
BKJ'IIO‘IGHI/IG YKa3aHHOT'O MMOJIB30BATECIIA B TCKYIYIO I'PYHITY U €0 UCKITOUYCHNUE, COOTBETCTBECHHO. OI[I/IH u
TOT K€ IMOJIb30BATCJIb MOXKCT BXOAUTH OJHOBPEMEHHO B HECKOJIBKO I'PYIIII.
Ecnu monb3oBatens ¢ ykazaHHBIM UMEHEM HE CYIIECTBYET, TO OH OyaeT (GopMaIbHO BKIIOYEH B TPYIIITY,
OHAKO BOWTH B CUCTEMY C OTUM UMCHEM 6y;[eT HECBO3MOXXHO OO TEX ITOP, ITOKa TakOH I10JIL30BaTEID HE
OyneT co3mas.

§3.8.3. Hacrpoiika kauenta RADIUS

Knuent RADIUS B nannoii Bepcun NSG Linux mo3BosisieT Ipou3BOIUTh ayTEHTH(HUKALNIO, aBTOPU3AIMIO U yUET
paboTel mMONB30BaTENICHi ¢ MOMONIIBIO IEHTPAIN30BAaHHOTO cepBepa NpH JocTyne Mo mnporokony PPP m ero
npousBogabsiM (PPTP, PPPoE, PPTP). Ynpasnenue kimmentom RADIUS npousBoautcs B MeHto (config-nsg)#.

radius Bxomrouenne knmnenTa RADIUS u mepexom B MEHIO €ro HaCTPOHKH.

no radius Brixmouenue knrenta RADIUS. (OxBuBanenTHo radius host 0.0.0.0 1 ycTaHOBKE OCTaJIBHBIX
MapaMeTpOB B 3HAYCHUS [0 YMOIYAHHIO. )

JlanpHelmas HacTpoiiKa MpOu3BOAUTCS B MeHI0 (confg-radius)#:

host <ip-agpec>
Omnpenenenne [P-anpeca ynanennoro cepsepa RADIUS.

auth-port <udp-port>
Howmep nopra UDP, ucnons3yemoro st ayTeHTH(GHUKAINY Ha cepBepe. 3HaUeHUe 1o yModaHuo — 1812,

acct-port <udp-port>
Howmep nopra UDP, ucnone3yemoro [uist OTCBUIKU CTAaTUCTUKY Ha cepBep. 3HaYeHUe 10 yMordaHuo — 1813

key <ctpoka>
Kirou s mmdposanus ayTeHTHQUKAIMOHHON HH(POPMAINH, HCTIOJIb3yEMBIH CEPBEPOM U KIIHEHTOM
RADIUS. 3naueHne napaMeTpa — CTpOKa CUMBOJIOB, HCHIOJIb3yeMast [Uis HQpoBaHus. JTa Ke CTPOKa
JOJDKHA OBITh 3a71aHa B KoH(urypanuu cepsepa RADIUS nns nannoro knuenTa. CTpoka He MOXET
CoJIeprKaTh NPOOEIIbI.

timeout <1...86400>
Bpems oxunanust (B ceKyHAax) mepel] OBTOPHOM Nepefadei nakera, eciii Ha MPeAbIIYIIYIO TOCHIIKY He
MOJYYCH OTBET OT CEpBEpa. 3Ha‘{eHI/Ie o yMOJYaHUI0 — 60

retry <1...1000>
KomnuectBo TMOBTOPHBIX MOMNBITOK aYTeHTI/I(bI/IKaIII/II/I (B CJ1y4dac OTCYTCTBUA OTBCTOB). HGCHTI/I‘{HOG
3Ha4YeHHE. 3HAUYEHHE T10 YMOJI4YaHUIO — 10. Eciu 3a YKa3aHHOC YHMCJIO MOIBITOK OTBET OT CEPBEpPA HC
MOJTy4YeH, KIMEHTY OyleT 0TKa3aHO B MOJKIIIOYEHHH K yCTpoicTBy NSG.

BHUMAHUE [Tpn ayrentuduxanuun yepe3 RADIUS, ecnn mos3oBaTens onpenenil nMsl ycTpoHcTBa (KOMaH-
1ot hostname), cienyeTr Bpy4HyI0 YCTaHOBUTH COOTBETCTBHE YKa3aHHOTO UMEHHU M oJHOTO M3 IP-
anpecoB ycTporcTBa. J{is 3Toro Hy)KHO 100aBUTh COOTBETCTBYIOIIYIO CTPOKY B daitn /etc/hosts.
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§3.8.4. Hacrpoiika kanenta TACACS+

Kmmnenr TACACS+ B nmannoit Bepcun NSG Linux mo3BoisieT MPOM3BOAWTH ayTEHTU(GUKALWIO M aBTOPH3ALUIO
MIOJIb30BaTENe C MOMOIIBIO IEHTPAJIM30BAHHOTO CepBepa MPH JOCTYyNE K acHHXpOHHOMY mopTy no Reverse Telnet.
VYnpasnernue kmeHToM TACACS+ npoussonutcs B MeHro (config-nsg)# ¢ moMoripo KOMaHI:

authentication tacacs-server
Bxon B Mento HacTpoiiku kimenta TACACS+. Menro (config-authentication)# B nanno# Bepcun NSG
Linux cogepkut Tobko ero; kmueHT RADIUS Oyzaer nepeHecéH B HEro B MOCIEAYIOMIUX BEPCHSIX.

Memro (config-tacacs-server)# comepKuT CIeyoIIe KOMaHIbI:

add <1...8> server <uma> key <knto4y> port <0...65535> timeout <0...65535>
I[OﬁaBJ'IeHI/Ie HOBBIX CEPBEPOB JIsL aYTeHTI/I(i)I/IKaHI/II/I. Bcero kImeHT MOKET UCIIOIB30BaTh a0 8 CCPBEPOB.
HepBLIM napaMeTpOM SABJISICTCA HOpHI[KOBLIﬁ HOMCEDp CcepBEpa. OcTajbHbIE UIMEIOT CJIeILy}OHlI/Iﬁ CMBICJI:

server <ums> IP-anpec cepBepa wiu ero ums (eciu BKiIoYeHa ciryx0a DNS)

key <kniou> Knrou s mmdposanus nakeros TACACS+

port <0...65535> Howmep nopra TCP cepsepa; 3HaueHue no ymoauaHuro — 49

timeout <0...65535> Bpems oxugaHusa oTBETa OT CEPBEPA, B CEKYHAX; 3HAUEHUE M0 YMOITYAHUIO —
5 cek.

MaxkcumanbHas JUIHHa UMEHH U KiTro4a — 110 127 CMMBOJIOB.

delete <1...8>
VY paneHue cymecTBYIOLIETO cepBepa U3 cnucka. Ilpu ynanenuu cepBepa U3 cepeiuHbl CIIUCKa
HyMepallisi OCTaBIIUXCS CEPBEPOB CABUTACTCS Ha €MUHUILY, TAaK YTO OHU BCera OyayT MPOHYMEPOBAHBI
TIO/IPSI, HAYMHAS ¢ eAMHUIBI. [Ipy TIOMBITKE CO3/1aTh CEpBEP C HOMEPOM, OOJIBIIUM YEM YUCIIO
CYIIECTBYIOILIUX CEPBEPOB ILTIOC €IUHUIIA, OH TAKXKE MOJTYUHUT CJIECAYIOIIUNA MOPSAKOBBINH HOMED.

retry <1...16>
Uwucmo mombITOK 00pammeHus K KaKIOMY cepBepy.

Kmuent TACACS+ mocneoBatenbHO IMOCBUIAET 1O OJHOMY 3alpocy K KaKIOMY CEpBEpY, B MOPSAIKE HX
HyMmepanuu. Ecim cimcok ucdepmnan, a OTBET He MOJTy4YeH, TO MOCHITKA 3aIIPOCOB HAYMHAETCSI CHOBA C TIEPBOTO CepBEpa,
U TIOBTOPHTCS, B OOIIEH CIOXHOCTH, retry pa3 Kk kaxaomy cepsepy. Ilocie mepBoro orBera (TOJOKHUTEIEHOTO WA
OTPHIIATEIEHOTO0) OT KaKOT0-IH00 CepBepa MOCHIIKA 3aIPOCOB MPEKPAIIAeTCs.

ITpumep:

authentication
tacacs-server
add 1 server "tac_plus_main_server" key "tackey" timeout 7
add 2 server "tac_plus_reserv" key "xxx" port 3076 timeout 10
retry 2

B nmamHOM cnydae cHadanma OyneT BBIaH 3ampoc Ha cepBep tac_plus_main_server. Ecim cepBep He OTBETHT B
TeUeHUH 7 CeKyHj, 3ampoc OyaeT HampabiieH Ha cepBep tac_plus_reserv. Ecim oH Takke He OTBETUT B TedueHue 10
CEKyH[I, IIpOoIieIypa IOBTOPHUTCS €I OAWH pas3.

BHUMAHUE Ilpu ayrentudukamum yepe3 TACACS+, ecnm moigb30BaTeNb OMPENECIUI HMS yCTPOWCTBA
(xomanzo# hostname), ciiexyeTr Bpy4HYIO YCTaHOBUTH COOTBETCTBHE YKa3aHHOTO MMEHH U OJJHOTO
u3 IP-anpecoB yctpoiictBa. [l 3TOro HY»XHO JO00aBHTH COOTBETCTBYIOLIYIO CTPOKY B (haili
/etc/hosts.

INPUMEYAHHUE Meno tacacs-server onmchIBaeT TOJNBKO Mapamerpbl cepBepoB. COOCTBEHHO PEKBHU3HTHI IS
ayTeHTH(UKaMK (MMEHa, Iapoyiv, IPYIbI) 3aJal0TCsl B MEHIO COOTBETCTBYIOLIMX CIIYXKO HIIH
BBOJISITCS TT0JIB30BATEIIEM BPYUYHYIO.
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§3.9. IIpocMOTp COCTOAAHMS U CTATUCTUKH MOPTOB

Komanpma oroOpakeHHs CTaTHCTHKH HMEETCS B MEHIO OOJBIIMHCTBA CETEBBIX YCTPOWCTB (B TepMHHaX Linux),
HPUCYTCTBYIOIINX B CUCTEME, BKIIIOYAS:

— (u3udeckue mopTh

— BHUpTyalbHBIC KaHamsl Frame Relay

— BupTyanbHbIe ceTH VLAN

— tynaaenu [P-over-IP (GRE), IP-in-IP (Linux), IP-over-X.25, PPTP
— wocts Ethernet

— wuHTepdelics! kimenta PPPoE

HcknroueHueM B JaHHOW BEPCUU SIBIISIOTCS TUHAMUYECKH co3/1aBacMble HHTepQelicel cepBepa PPPoE.
dopMaT KOMaH/IbI:

show

show statistics checkpoint 0
BwiBoj cocTostHus, urcna u3meHeHui coctossans UP/DOWN, u TekyIiei cTaTUCTHKH 00bEeKTa, HAUMHAS
OT MOMEHTA CTapTa YCTPOMCTBA WM JAaHHOTO 00BEKTA. /IBE BhINICyKa3aHHBIC KOMAHABI SIBIISIIOTCS
cuHOHMMaMu. ©opmar BeIBOJA YACTHYHO BAPbUPYETCS B 3aBUCUMOCTH OT THIIA OOBEKTA.
st 00beKTOB, IpencTaBiIsomux coboit IP-unrepdeiickl, B craTucTuke yauTsiBaeTcs TONbKO [P-Tpaduk.
Jist mopToB yuuTHIBaeTCs TpahUK KaHAJIBHOTO YPOBHS (B T.U. 3ar0JIOBKH KaHAJIBHOTO YPOBHS, MTAKETHI
keepalive, nakerst LCP u np.). lononnurensHele 60aiThl pruzndeckoro ypoBHs (OUT-cTadGuHT U Ip.) B
CTATUCTHUKE HE YUUTBIBAIOTCS.

show statistics checkpoint <1..15> [ set | unset ]
BLIBO,H CTAaTUCTHUKU OTHOCHUTECJIIBHO y1(a3aHHOﬁ KOHTpOJ'ILHOﬁ TOYKH. OHIII/IOHaJ'ILHLIe KOMaH/bI setu
unset YCTaHaBJIUBAIOT U YAAISAOT KOHTPOJbHYIO TOYKY, COOTBETCTBECHHO.
HyneBoﬁ TO‘IKOf/i JJIs1 c6opa CTaTUCTHUKU, KOTOpasd MPUCYTCTBYCT BCCTrAa, ABJIACTCA MOMCHT CTapTa
ycrpoiicTBa (uim o0bekTa). [ToMumo Hee, 1Sl KaXJI0T0 00BEKTa MOXKET OBITH YCTaHOBIICHO 10 15
JOTOJIHUTCIIbHBIX KOHTPOJBbHBIX TOYCK.

show statistics checkpoint all unset
YI[aJ'IeHI/Ie BCEX YCTAHOBJICHHBIX KOHTPOJIbHBIX TOYCK.
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