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1 Uctorusi BEPCUM

O6o3HauyeHne Bepcuii Mogema COCTOUT M3 0603HaYeHUs BEPCMM MUKPOMNPOrpaMmbl 1
0603Ha4YeHnss Bepcun npoduns (CM. pasgen «YganeHHoe KOHpUrypmpoBaHme»).

Bepcusa mukponporpaMmmabl
O6o3HayeHne coctount U3 Tpex nonen: AA.BB(CC):

AA — rnobanbHoe uameHeHue. VameHunca dopmart naketoB no acupy wnm
Bblga4n MHOpMaLmMnM Ha nocrnefoBaTenbHbI NOPT MOAEMA, B pe3ynbTaTe Yero
MOAeMbI pasHbix Bepcuin AA He ByayT KoppekTHO paboTaTtb Apyr C APYroMm;

BB — HesHaunTenoHoe wu3aMeHeHue. O3HayaeT, 4TO B MMUKpOMNporpammy
AobaBrneHbl HEKOTOpble JOMOMHEHMS NN YIYYLIEHUS.

CC - HampeHa owwnbka B Mukpornporpamme. »KenarenbHo O6HOBUTL BEPCUIO
MUKpPOMpOorpamMmmbl.

Bepcusa npocunsa
O6o3HaueHune coctout ns apyx nonen: DD.EE:

DD - rnobanbHoe wuameHeHue. NameHunca dopmart npoduns, Bcrneacresue
Yero MOryT BO3HWKHYTb MpobGrembl Mpu yganeHHOM M3MeHeHUn npoduns
Mexay MoaemMamu C pasHbIMU BepcusMu Npoduns, Y4TO MOXET NPUBECTU K
HeKoppekTHon paboTe mnu nonHou noTtepe paboTOCNOCOBHOCTU OQHOrO U3
mogemoB. Mpn obHapyxeHun pasnnyHbix Bepcuii DD Heobxogumo OBGHOBUTL
MUKpOMporpammy.

EE — He3HaunTenbHoe wnameHeHue. O3HayaeT, 4YTo B Npodunb AobaBneHbl
N3MEHEHUs1, KOTOpble He MOryT ckasaTbCA Ha paboTy Mexgy moaemamu C
pasnuyHbiM 3HavyeHneMm EE.

Bepcusa mukponporpammbl: mcv01.00.00

C aTOI BEpPCUN HAYNHAETCA UCTOPUS.
Bepcusa npoduna: pfv01.00

C aTon Bepcun HaunMHaETCA UCTOPUA.
Bepcusa Pykosoactsa: 01.00.00.00
C o101 BEPCMM HAYMHAETCS UCTOPUSI.

Bepcus mukponporpammbl: mecv02.00.00

[loGaBneHbl HOBbIE pPEXMMbI MOMEXOYCTonuMBoro kogupoBaHusa (kogbl Puga-ConomoHa),
COOTBETCTBEHHO AobaBunuck Hoble koMaHabl (SFEC, $RFEC, $SRAFEC, $AIR). MameHuncsa
dopmaT naketa B acmpe. N3ameHunca npodpune mogema. MameHunca anroputm aHanuaa
3aHATOCTUN 3chupa, yaaneHol komaHabl $SLOTT n $PRST. PeanvsoBaH BbICOKOCKOPOCTHOM
pexum paboTbl B acpupe (76 800 604) ¢ HekoTOpbIMU OrpaHnyeHnsmu (cM. pasgen «Pabota
mMogema Ha ckopoctn 76 800 6oa»).

Mogewmbl npeabiaywmx sepcun HECOBMECTUMBbI ¢ HoBol Bepcueit!

Bepcusa npocmnsa: pfv02.00

N3meHeHus, cBA3aHHbIe C BBEAEHNEM OOMNOMHUTENbHbBIX NapamMeTpoB.

Bepcusa Pykoeoactsa: 02.00.00.00

M3meHeHnsa B PykoBoacTBe, CBsi3aHHble C M3MeHeHnem Bepcum O. [JobaBneHbl onncaHus
HOBbIX KOMaHf, ydaneHbl U CKOPPEKTMPOBaHbI OMUCAHWUA MpexHUX komadg. [JoGaeneHbl
pasgensl «®opmat naketa B acmpe. lNomexoyctonumsoe kognposaHue» n «Pabota mogema
Ha ckopocTh 76 800 6oa». IameHeHna B pasgene «AHanua 3aHATOCTM adhmpar.
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Bepcusa mukponporpammbi: mev02.01.00
McnpaBneHa ownbka gekoguposaHna HAM(12,8) nomexoycTonumeoro koga.
NameHeHus B komaHae $COM, cBsizaHHble ¢ JoOaBneHNneM BO3MOXHOCTM NporpaMMupoBaTh
9-bin  OuMT cnoBa npu oOMeHe [OaHHbIMM N0 MNocredoBaTenbHOMY  UHTepdency.
But bCOM_9BIT y6paH, pobasunmce O6utel bCOM_PARITY#2...0. [Ons 3agaHua aByx
cTonoBbix 6uT ycTtaHaenueante bCOM_PARITY#2...0 B 3HaueHne «Mark».
But bTXEODS nepemelueH 13 pernctpa $COM B pernctp $MDA.
BeegeHa ckopocTtb 115 200 604 no nocregoBaTenbHOMY MHTEpdeicy ¢ OrpaHMYeHneEM Ha
ncnonb3oBaHune npu ckopoctn 76 800 604 B achupe.
MapameTpbl PRE_DCD TIME n POST_DCD_TIME oTHocaTcst Tenepb U k pexumy RS485
(paHee gaHHble NapameTpbl OTHOCUITMCE TOMbLKO K pexnmy DCD232). 3Tu napameTpbl Tenepb
3agarTcd B eauHuuax, kpaTHbix 400 mMkc (BMeCTO 2 MC paHee) And npegoTBpalleHust
BO3MOXHbIX HECTLIKOBOK C obopyaoBaHmem no RS485 no cucteme «3anpoc — otBeT». CwMm.
pasgen «HTepdenchl RS-232 n RS-485».
BeeneH napametp RS485 GUARD _TIME ($RG29) ans BO3MOXHOMO nNpeaoTBpalleHus
KOnnmaum npu pabote no wuHe RS485. NapameTp akTUBM3MPYETCA B CIly4ae HEHyreBOro
3HadeHus. Cm. pasgen «HTepdenchl RS-232 n RS-485».
C nomowbto komaHabl $PACT Tenepb MOXHO 3adaBaTb TalM-ayT Ha NpPUXod Mo
nocrniegoBaTenibHOMY MOPTY Kak MepBOro, Tak M MocrnegHero cumBona (B npeablayLimnx
BEPCUSIX TONbKO NO NocnegHemy).
MogepHuanpoBaHa nornmka obmeHa B pexumme Touyka-TOYKa C YCTaHOBMEHWEM COeOVHEHMS.
Tenepb B criyyae oxuaaHus rpynnosoro noateepxaeHuns (napametp SMAXP otnvdyeH ot 1)
yAaneHHbI MoAeM oTcbinaeT noaTBepXaeHue cpasy xe (6e3 oxumaaHus BpemeHn SRESPT)
npyv nonyyYeHuM nocnegHero naketa B «OKHE» NakeToB, nepepawomxca 6e3 oxugaHus
nogTeepxaeHus. MNpusHak nocnegHero naketa nepegaeTcs B €ro 3arorioBke.

NMocne OOHOBNEHMA NPOLWMBKM HEOOXOAMMO BOMTM B KOMaHOHbLIN

ij pexum C 3apaHee yCTaHOBJIEHHbIMU NapaMeTpaMu nocrnenoBaTtesibHOro

nopta 9600/8N1 (nogatb nuTaHue npu Haxaton KHonke «MODE» wu
oTnycTuTb ee, korgaa ceBetogmon «MODE» 3aroputca KpacHbIM LIBETOM)
¥ BbIMOJIHUTb MHULManNU3auuo mogema komaHgon $IEE Mxxxx.

Bepcusa npocdunsa: pfv02.01

M3meHeHus, cBa3aHHbIe C BBEAEHMEM AOMNONTHUTENbHbLIX NapamMeTpoB.

Bepcusa PykosoacTtea: 02.01.00.00

M3meHeHna B PykoBoAcTBe, CBsA3aHHbIE C nameHeHuem Bepcum MO, a Takke N3MEHeHus B

pasgene «$PWR — ycTaHoBKa MOLUHOCTVM nepedaTynka», CBs3aHHble C annapaTHOW

MogepHu3auuen paguomonema.

Bepcusa PykoBoacTtBa: 02.01.00.01

WcnpaeneHbl olwimnbkm n oneyaTku B onncaHusix komanabl SFREQ n $AIR.

Bepcusa mukponporpammbl: mev02.03.03

McnpaBneHbl ownbku nNpy nepegadve gaHHbIX ¢ ncnonb3oBaHmem RS(15.9) n RS(7.3) kogos,
npy o6paboTke NpMHATLIX WKpokoBelaTenbHbiXx 1 NL nakeToB 1 Npu BbICTaBNEHUS CUrHana
CTS B pexnme nepenayn gaHHblx «lakeTHbIn #2».

N3meHeHuss B MuKponporpamMmme: MHemoHuka komaHabl $FEC 3ameHeHa Ha $DFEC,
ynyyLleHbl BHyTPEHHME BPEMEHHbIE XapakTePUCTUKM paguomogema.

Bepcusa Pykoeoactsa: 02.03.03.00

Pepnakuma PykoBoacTBa B COOTBETCTBMM C UBMEHEHUSMWN MUKPONPOrpaMmbl.
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Bepcusa mukponporpammbl: mecv02.04.00

Mpeabigylwne BepcMM MUKpPOMNporpamMmmbl He COBMECTUMbI C TeKyluen
Bepcuen no achupy, N0O3IToOMy He06X0AUMO OOHOBUTL MUKpOMpPOrpaMmmy
y BCeX pagMoMoaeMoB B CETM.

McnpaBneHbl owmnbkn:

- Npy yaaneHHoM o6HoBNeHMM Npomns oBHYNANMCbL TEXHOMNOrMYECKe napameTphbl;

- BeAeHnsa nctopumn npuema wmpokoselatenbHbix 1 NL nakeTos;

- KoaupoBaHue komaHabl $RTST;

- B HEKOTOPLIX criydyasx HenpaBurnbHo paccuutbiBancsd CRC 32 6anTHoro 6noka, ns-3a 4ero
MOZEeM He MOr nepeaatb AaHHbIe.

N3meHeHus:

- pa3mep HavanbHon npeambynbl ctan dpukcnposaHHbiM (10 6anT);

- CTana Bo3MOxHa pabota mogema Ha ckopoctu 115200 no nocnegoBaTenbHOMY MOPTY U
76800 B achbmpe 0aQHOBPEMEHHO;

- YKOpPOYeH pasmep 3arorfioBka nakeTa, BCreAcTBME Yero npegblgyline Bepcun ctanum He
COBMeCTUMbI Mo 3acpupy ¢ Bepcuen 2.04;

- ybpaHa komaHaa $? (nonyyeHve cnmcka OOCTYMHbIX KOMaHA);

- 6ut bRPT_FEC_CHANGE nepewmeLieH 13 peructpa AIR B peructp MDB;

- BBegeH 6ut bTX_FILTER B peructpe AIR;

- BBeaeH 6ut bShortACKENb B pernctpe MDB.

Bepcusa npodunsa: pfv02.02

M3meHeHus, cBA3aHHbIE C yaaneHnem TexHonormyeckoro napametpa PREAMBUL#.
Bepcusa PykoBoactsa: 02.04.00.00

M3meHeHnsa B PykoBoACTBE, CBA3aHHLIE C N3MeHeHnem Bepcum 0.
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Bepcusa mukponporpammbl: mecv02.05.00

McnpaBneHa owmubka, cBsi3aHHasi C «3aBUCaHMEM» MoAemMa B MOMEHT
nepegaydn gaHHbIX B adoup npu paboTe no nHtepdency RS-485.

N3meHeHuns:

- pasmepHocTb napameTtpoB $PACT n RS485 GUARD_TIME (pernctp $RG29) ymeHblueHa ¢
10 mc po 4,8 mc;

- YMEHbLLUEHO BpeMs HayanbHOM HUUManu3aumm Moaema;

- yBenuyeH Gydep Ha nepegadvy B nocnegoBaTtenibHbiA NOPT B pexunme «[lakeTHbin #1» ¢
512 6anT go 4 K6ant 3a cueT HeUCnonbL3yeMon paHee 4yactu BHyTpeHHero O3Y;

- U3MeHeH dhopmaT KOMaHAbl «42» B pexume «[lakeTHbIn #1»;

- pobGaeneHa komaHga «13» B pexume «[lakeTHbin #1» — NPU3HAK UCTEYEHUs TarMM-ayTa
$ACKT;

- U3MeHeH cdhopmaT komaHgbl «05» B pexunme "TlakeTHbIN #2” : N3MEHeHa CTPYKTypa CoobLLeHNs
3anuncu npocunsa n gobasneHa nogaepkka KOMaHa, npegHasHa4YeHHbIX 4N KOHPUrypupoBaHns
cneumanbHbIX CBOMCTB yaaneHHbix ycTponcts Tuna «Kypc RADIO» nnn «CIMNEKTP 433 OEM».
YaaneHHble npoueaypbl 3anMcu UNu YTeHUsa npodpuna mexay mogaemom Bepcum 2.05 u
MoAeMaMu paHHUX BEPCUN HEBO3MOXHbI.

- n3ameHeH dopmat koMaHabl «07» B pexume «[lakeTHbin #2» — pobGaBrneHa BO3MOXHOCTb
MEHATb B PEXMME «OHSTanH» MOLLHOCTb Nepegartyunka n yctaHaenmeaTb ckopocTb 76 800 6oa.

N3meHeHOo 3HayYeHre No yMOoyYaHuio crieaytolimx napameTpos komaHab! $IEE:
- napameTp $PACT ymeHblieH ¢ 30 ao 2 (~9.6 mc);

- napameTp $SACKT ymeHblueH ¢ 20 go 10 (1 c);

- napameTp $PLEN yBenuueH co 128 o 256 (256 6anT, sHayeHue 000);

Bepcusa Pykosoactsa: 02.05.00.00
N3meHeHns B PykoBoacCTBe, CBsi3aHHbIE C M3MeHeHnem sepcum 0.

Bepcusa mukponporpammbi: mcv02.08.00

& WNcnpasneHa owmnbka npu BbinonHeHnn komaHabl $CRC B Bepcum 2.07.

N3meHeHuns:

- y6paHbl komaHasl SRMEM , $LMEM , $LOGR, $bAIR, $bCOM, $bMDA 1 $bMDB;

- pa3mepHocTb napameTpoB $PACT n RS485 GUARD_TIME (peructp $RG29) nameHeHa c
4.8 mc Ha 5 mc;

- Bpemda nped- W nocT- ycrtaHoBkun curHana DCD nporpammupyemoe napameTpamu
PRE_DCD_TIME n POST_DCD_TIME (peructpbl $RG24, $RG25) namepsietcss B MHTEpBanax,
paBHbIX 72 BpemMeHu nepegayn 1 6uta Ha mekyuwjeli CKOpoCcTH, a He B hmkcmpoBaHHbIX 400 MKc.
WMHTepBarsnax Kak 6bifio paHee.

- pobaBneHa  BO3MOXHOCTb  3anpeTa  yOaneHHOro  KOHurypupoBaHwuss —  6ut
$MDA.bRemoteCfgDisable.

Bepcusa npoduna: pfv02.03
Beog 6uta $MDA.bRemoteCfgDisable.

Bepcusa PykoBoactsa: 02.08.00.00
M3meHeHnsa B PykoBoaCTBe, CBA3aHHbIE C U3MeHeHnem sepcum 0.
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Paguomogem «CINEKTP 433» BAKI.464426.004 (ganee no TekcTy - MoAgeMm)
npeacraenser cobon (YHKUMOHANbHO W KOHCTPYKTMBHO 3aKOHYEHHOe YCTPOWCTBO Ans
npuema/nepefayun AaHHbIX MO paguokaHany co ckopocTbio 4800, 9600, 19200, 38400 wu
76 800 60g B gmanasoHe yacToT (433,92+0,2%) My npu BbixogHoOM MoLwiHocTn Ao 10 mBT,
4YTO NO3BOMNSET NPUMEHATb ero 6e3 nonyyeHus JoNoNHUTENbHbIX paspeleHnin NKPY PO Ha
MCNonb3oBaHMe NOOChbl PpaanoyacToT.

Mogem cnocobeH paboTtaTb B pasnuuHbix pexumax («Mpo3payvHbin», «lMakeTHbIN,
«PeTpaHcnaTop» M Op.) C pa3BUTOM CUCTEMOW agpecauuu, MO3BOMSAS MOMb30BaTENO
MaKkcumanbHO rMMBKO MCNoNb3oBaTb €ro Npy NMOCTPOEHMU Pa3NMYHbBIX KOHMUrypauun cetemn
6ecnpoBO4HON Nepedayn AaHHbIX: TOYKa—TOYKa, TOYKA—MHOMO TOYEeK, TOYKa—MHOro TOYeK C
0as3oBon cTaHumen n nx kKombmHaumn. JONoHUTENBHO NMEETCSA PEXMM «NPSMOro 4oCTyna K
pagnoacumpy», bnarogaps 4emy BHELLUHEEe YCTPOWCTBO MOXET MCMonb3oBaTb Ang obmeHa
AaHHbIMU B 3¢hmpe COOCTBEHHbIE NPOTOKONbI, aapecaumto, KoagUpoBaHNE U T.4.

Mogem npegHasHayeH [ONs WUCMNOMNb30BaHMS B pasnMyHbiX cuctemax cbopa
TeneMeTpu4ecknx AaHHbIX, yAaneHHoro ynpaeneHus u T.4. Pabotaa B «npo3pavyHOM»
pexvme, MogeM ferko BCTpamBaeTCs B Y€ NOCTPOEHHble cucTeMbl 6e3 HeobxoommocTu
aopaboTkn nporpammMHoro obecnevyeHms.

[anbHOCTb CBA3M 3aBUCUMT OT CKOPOCTM Nepefadn OaHHbIX U OT XapakTepucCTuK
NPUMEHSEMbIX COBMECTHO C MOAEMOM aHTEHH U MOXET JOCTUraTb HECKOMbKUX KUITOMETPOB
B YCroBusiX MpsAMON BuAUMOCTU. [anbHOCTb CBA3M MOXHO YyBenuuuTb 6narogaps
BO3MOXHOCTU paboTbl MogeMa B pexmme «PeTpaHcnsaTop».

O6MeH [aHHbIMW C WCTOYHWMKOM/MorlyyaTenem WHGOPMauUM OCYyLLECTBASETCA Mo
nocrnegoBatenbHbiM noptam RS-232 nnn RS-485 (ckopoctn ot 1200 go 115 200 Gog).
BxogHble/BbixogHble NOTOKM Bydepusnpytotes (06wmi pasmep 6ydepa — 32 K6anT).

MapameTpbl, HeobxoaMmble Ans KoHUrypauum mogema (paboyvasi yactoTa, CKOPOCTb
obmMeHa gaHHbIMM B 3cbumpe, AeBraumnsa 4acToTbl NnepegaTymka, WnpmMHa nomockl NPUEMHNMKA,
napameTpbl M COCTaB MakeToB [AaHHbIX, BKOYEHWE/BbIKITIOYEHME MOMEXOYCTONYMBOrO
KOAMPOBaHMWS, YCTAHOBKM NOCneoBaTenbHOro nopTa, agpecaums, pexmmMmbl paboTtsl Mogema
N Apyrne yCTaHOBKM) 3a4aloTcs NporpammMumpoBaHMeM B pexume «KomaHOHbIA» ¢ NOMOLLbIO
KOMaH4 AnanoroBoro TEKCTOBOro MHTepderica, nogaBaembix No nocnegoBaTeribHOMyY nopTy,
N XpaHATCA B 3HEProHe3aBMCUMOW NaMATU moaema. [Ans nporpaMmMyMpoBaHUS MOXHO
nonb3oBaTbCcs Nto6GOM TepMMHaNbHOW NPOrpaMmon Ans NepcoHanbHOro KoMmnbloTepa.
MmeeTcs Takke BO3MOXHOCTb YyAaneHHoro (Mo pagnoadmpy) nNporpaMmMmpoBaHUS
napameTpoB.

Mogem nutaetcsa OT uctodHuka (7-15) B n notpebnsaet Tok nopsigka go 90 MA B
pexume «Mpuem» n go 200 MA B pexxume «lepegavar.

Mopgem BbinyckaeTcs B UCNoNHeHUn ang moHTaxa Ha DIN peliky (nanee — ncnonHeHue
DIN) n B nbinesnaro3awmTHOM WCMOSHEHMM CO CTeneHblo 3awuntel IP65 (panee —
ncnornHeHue IP65).

Mooem sBNsSieTCS TEXHWYECKM CIOXHbIM  3NEKTPOHHBIM  YCTPOWCTBOM.
KoHdurypaums, yctaHoBka M aKchnyatauusi Mmogema LoSkKHa Mpov3BOAUTLCS
nonb3oBaTensMu ¢ 4OCTaTOYHOW NOArOTOBKOW U HaBbIKaMW.
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2 OCHOBHBbIE NMPUHUNIbI PABOTbl MOJEMA

Mogem ocyLiecTBnsSeT Bce Heobxoanmble yHKUUM ANna obMeHa AaHHbIMU NO paguoKaHany:

e ynpasneHue BcTpoeHHbIM FSK npuemonepegatyunkom gnanasoHa (433-435) MMy
(ycTaHOBKa 4acToTbl, MOLLHOCTM, AeBMauMM 4YacToTbl Nepedatynka, LIMPUHbI
nonockl NPoMNycKaHus NPUeMHMKa, CKOPOCTU AaHHbIX B achmpe u ap.);

e nonyyeHue no mHtepdency RS-232 nnn RS-485 n bydepusauma gaHHbIX Ons
nepegauu;

e  (opmMMpoBaHME NAKETOB AaHHbIX A4S OTNPaBKN B 3¢hump;

e BBeAeHue agpecauuun, NMoOMEXoyCTONYMBOrO KOOUPOBAHUSA N NEPEMEXEHNS;

e MpoBepKa 3aHATOCTU adupa Ansa nsbexaHms BO3MOXHbIX KONMN3UA C MOMOLLbIO
aHanusa BHyTpeHHero curHana RSSI;

e npuem wn pgemoaynsaumsa BxogHoro FSK paguocurHana v gekoguposaHue
NPUHATBIX NAKeTOB, aHanu3 Ux agpecauuu;

e XpaHeHWe [JdaHHbIX O KOHcurypaumm mogemMa W €ero  TEXHONOrMyeckmx
napameTpax B aHeproHesasncumom O3Y (BHOS3Y) n nameHeHne aTnmx yCTaHOBOK
B MPOrpaMMHOM pexunme ¢ nomoLubto Habopa ASCII komaHg,.
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3 PA3BbEMbI, OPIrAHbI YINPABJIEHWST U UHOWKALNN
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o 4800...38400 600 )
] 433,92 Mry
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cmmny =
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e

Pasznem "ANTENNA"

E

PucyHok 3.1 - BrewHuli 8ud u pacriofioXeHuUe pas3bemMos8, Op2aHO08 yrpasrieHusi u
uHOukauuu modemos & ucrioniHeHuu DIN (cniesa) u IP65 (cripasa, 8epxHsist KpbIWKa CHIMaA)

3.1 OpraHbI ynrPABREHMS

e KHonka MODE. Vcnonb3yeTcs Ons NEpeknioyeHns pexmmoB paboTtel mogema
(cm. pasgen «Pexumbl paboTbl Mogemanr).

e KHonka RESET. Vcnonb3yeTca ana annapaTtHoro «cbpoca» mogema, yoobHa
npy NepeknoYeHnn pexmmoB paboTbl BMECTO MNEPEKIIYEHUs NUTaHuA
(cm. pasgen «Pexumbl paboTbl Mogemanr).

3.2  OPrAHbI UHOUKALMM
o RX/TX — nugmkaumsa pexmma BCTPOEHHOro npuemonepenaTymnka:

He 2opum | «Mpuem

3eneHbll | «Mpuem», ypoBeHb curHamna Ha Bxode MPUEMHMKA MpeBbillaeT
| 3a4aHHbIN nopor

KpacHbIl | «Mepenava»
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e MODE - nHgukaums pexumos paboTbl Mmogema:

He eopum OauvH n3 pexmnmMmoB nepeanadn gaHHbIX

3eneHblt | OgnMH U3 pPeXMMOB nepefadn gaHHbIX, BO BXOAHOM Bydepe
ecTb AaHHble. Korga BxogHow Oydhep 3anofniHeH, uHOuKaTop
MUraeT 3eneHbIM.

KpacHbIl | «KOMaHOHbINY» PEXUM.

Xenmablill | PeXXuM CMeHbl NporpaMMHoro obecneveHus.
(3eneHbli+KpacHbIlU)

B pexume «[lMpamon goctyn» mHamkatopbl RX/TX n MODE pa6oTtatoT nHaye
(cm. pasgen «Pexum «[Mpsimon goctyn»).

3.3 Pa3bEMBI

MogkntoyeHne BHELWLHUX YCTPOUCTB K MOAEMY B
ncnonHenmn DIN npousBoamMTCs C MNOMOLLBID pasbema
«RS-232» 1 BUHTOBbIX KAemMm. BuHTOBble KieMMbl
AOMyCKaloT NOAKMIOYEHNE NpeaBapuUTENibHO 3a4YULLEHHbIX Ha
anvHy (5-8) mm nposopoB cevernvem (0,25-2,5) MM 1, B
CBOIO ouvepedb, MOryT OTCOEOUHATbCA OT pasbema,
YCTAHOBNEHHOr0 Ha nnate MogemMa. BHewHaa aHTeHHa nokmnyaeTcss K pasbemy
«ANTENNA» (cm. pucyHok 3.1).

B wncnonHeHun IP65 nogknioyeHne npou3BOAUTCS C MOMOLLLIO MPYXKMHHBIX KIEeMM,
pacnonoXeHHbIX Ha nnate BHYTpM Kopnyca mogema. [Ana noakmoYeHUsi/OTKIoYeHNs
npoBoAda K MPYXWHHOW Krnemme HeobxoOoMMo HaxaTb (Hanpumep, OTBEPTKOM) Ha PblYaXKOK
cBepxy cooTBeTCTBylLero koHTakta. Pasbem «ANTENNA» Ang nogknoyveHUs aHTeHHbl B
3TOM MCMOSIHEHMM pPacrofioXeH Ha kabene, nponyleHHOM 4yepes kabenessod. Kabenb ot
BHELLHWX YCTPONCTB Takxe nponyckaeTcsa yepes kabenesBo (CM. puUcyHok 3.1).

RS-232

glla allb b b]

RS-485

OO\ ININNNENNNND
N

&)

PucyHok 3.2 - HasHavyeHue KOHmMakmoe paswvemos u Knemm. UcrionHeHue DIN (criesa)
u IP65 (cnipasa, 8epxHsisl KpbilUKa CHAMa)
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MumaHue:
+12V

ouT+5B

GND
RS-232:
DCD

RxD

TxD
DTR
DSR

RTS :
: OHM ecTb) Mo NHUKM RxD nuwb npu ycTtaHoBneHHom curHane RTS.
: AHanM3 9TOrO CUrHara MOZEMOM MOXHO 3arpeTuTb YCTaHOBKOM
: cooTBeTCTBYyOWEro peructpa (cm. pasgen «KomaHnabl ynpaBneHus
{ MOOEMOMY).

CTS:
! npHMMaTL nocnedoBaTenbHble AaHHble Mo nuHuM  TxD. [Mpwu
: HEBO3MOXHOCTU MPUHMMATh AaHHbIe (BXo4HOM Bydep moaemMa MnorioH)
EcmrHan Ha aToM nuHuMKM cbpacbiBaeTcd. [daHHble, NOCTynuBLUME B
Mozaem npu copowieHHom curHane CTS, 6yayT yTepsiHbI.

RS-485:
A B

YnpaeneHue:

CTR

Bxog nutaHus mogema. Mogem paGoTaeT OT UCTOYHMKA MOCTOSIHHOrO
HanpsbkeHns (7-15) B npn notpebnsemom Ttoke go 200 MA B pexnme
«lMepepavay.

Bbixog BCTpoOeHHOro crabunusatopa HanpsxkeHus +5B. Moxet
NCNonb30BaTbCA AS1s1 MUTaHMSA BHELUHNX YCTPOWCTB, NOTPEONALWMNX HE
6onee 50 MA.

«O6Lmny

Boixogq Mogema. WMcnonb3yeTca ana uHAuKaumm pexuma  paboThbl
MOAeMa, Hanuymsa CoeauMHEeHUs UMW Hanumuma AOaHHbiXx Ha RS-232
(cMm. pasgen «UHTepdpericbl RS-232 n RS-485y).

Bbixog nocnegoBaTenbHbIX AHHbIX.
Bxop nocnegoBaTenibHbIX AaHHbIX.
Bxoa mogema. He ncnonbsyetcs.
Bbixog mogema. He ncnonbayeTcs.

Bxon mogema. Mogem nepepaeT nocriegoBaTenbHble AaHHble (ecnu

Bbixog mogema. Mogem yCTaHaBnmMBaeT 3TOT CUrHan npm rotoBHOCTU

«lMpaAmMon» ©n «UHBEPCHbIN» BXOAbI/BbIXOAbI MNpuvemMonepenaTymka
RS-485.

3amblkaHme aToro KoHtakta Ha uenb GND aHamorMyHo HaxaTtuio Ha
kHonky MODE.

B pexunme «[pamon gocTtyn» KOHTaKTbl MHTepdenca RS-232 umetoT gpyroe
HasHadeHue (cM. pasgen «Pexum «[pamon goctyny).

Mooem B wucnonHeHun IP65 noctaBnsieTcd C «TEXHONMOMMYEecKUM» Kabenew,
NOOKMNIOYEHHBIM K MPYXMHHLIM KriemMam (nutaHue m nopt RS-232). Kabenb ocHaueH
pasbemom «RS-232» (DB9F, poseTka) ana nogkntodeHus k COM-nopTy KomnbioTepa u
OTpe3koM kabenda ans nogayn nutaHus. HasHavyeHne KOHTakToB pasbeMa «RS-232» Takoe
e, KaK U Yy COOTBETCTBYIOLLLEro pasbema mogema B ncnosiHeHuun DIN.
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KoHTakTbl

KoHTakTb!
Pasvema RS-232 _PYXWHHBIX KNEMM
DCD @ KopuuHeBbiin P GND
RxD @ OpaHxeBbln ) OUT_+5V
TxD @ XKenTbin D RTS
4 droneToBebI D CTS
GND @ CuHuia D RxD
6 Beneii (cepeii) @ DCD
RTS MuTtanve 3eneHbin ) TxD
CTS @ S YepHbiii ® GND
OUT_+5V @ GND KpacHbilit D +12V

+12V

PucyHok 3.3 - Pacnatika «mexHoro2u4eckoz2o» kaberns 0ns modema 8 ucrioniHeHuu IP65

Mcnonb3oBaHne 9TOro «TexHomorumyeckoro» kabenss ygobHO npwu  HayanbHoOW
KOHurypaumm mogema B nabopatopHbix ycnosusx. Mpu yctaHoBke mMogema B UCMOSNTHEHUM
IP65 Ha oObekT pekomeHOyeTCcs UCMomb30oBaTh «CneunanbHbiny kabenb 6e3 pasbemos, He
obecneynBatoLLmnX 3aWUTY OT BHELLHUX BO3OENCTBUIA.
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Paduomodem “CIIEKTP 433” Pykoeodcmeo no akcniyamayuu Cmp. 15u3 89

4 PAs0TA C MOgEMOM

4.1 YcraHoBKA
Mogewm B ncnonHeHun DIN npeaHasHayeH ansa kpenneHusa Ha ctaHgapTHyto DIN penky.

,D,J'IFI YCTaHOBKU Ccrieayert:

Mogem B ncnonHeHmun DIN He nmeeT 3aliuThbl OT BO3OENCTBUN
OoKpyXatoLien cpegbl, MO3TOMY nNpu HeobXOAMMOCTM  OOSIKEH
yCTaHaBnuBaTtbCA B LWKad, obecneymBalolInin HYXHYH CTeneHb
3alUuThI.

e OTBECTH BHU3
PUKCUPYIOLLIYIO 3aLLEenky;

e YCTAHOBUTbL MoOAeM Ha
penky Tak, YToObl BbICTYMbI
B BEpxXHen yacTu kopnyca
nonanu 3a Kpan pemku;

e BEpHYTb  (PUKCUMPYIOLLYIO
3aLlenky BBEpPX. ‘

i,

Mogem B wucnonHeHun |IP65 ycTtaHaBnuBaeTcs C MOMOLLbHO
OBYX BVMHTOB (LWIypynoB W Ap.) 4Yepe3 OTBEPCTUS, PacCMOfIOXKEHHbIe
BHE repMeTM4YHOW 30HblI Kopryca. [Ona [octyna K KpenexHbIM
OTBEPCTMSM HEOOXOOMMO CHATb BEPXHIOK KPLILKY KOpryca Mogema.

lMocne yctaHOBKM credyeT BbiOpaTb pexumbl  paboThbl
annapaTHOW 4YacTn MoAeMa, YCTaHOBMB Nepembldkn Ha nnate. [Ons
[OCTyna K nnaTe HY>KHO CHATb BEPXHIOK KpbILWKY. B ncnonHeHum DIN
ANA 9TOro crnepyeT akkypaTHO OTOrHyTb BHYTPb (buKcaTopbl Ha
BOKOBbIX CTEHKax Kopnyca v BbliABMHYTb BEPXHIOK YacTb KOpryca B
HanpaeneHun pasbema «ANTENNA». B wucnonHennn IP65 ans
CHATUSI BEPXHEWN KPbILLKWN HY)XHO OTBMHTUTb YeThbIpe BMUHTA.

Ha nnatax mogema (B 00OMX WCMOMHEHUNAX) MMelTCs
cnegylowme nepemMblyKu:

MHdukayus i Mpu yCTaHOBKE 3TOM MEpeMbluKN BKITIOYAKTCS CBETOAMOAHbIE
i MHoukaTopbl Mmogema. C uenblo yMeHbLUEeHUs NOTpebneHns Toka
{ MOXHO OTKIMHOYUTb MHAMKALMIO, He YCTAHOBMB 3Ty MepemMblyky. B
: ycrionHeHyy IP65 MHAMKATOPLI HAXOASTCS BHYTPU Kopnyca U
i BUOHbI TONbKO MPU OTKPbLITOM BEpPXHeEW Kpbilwke. B atom cnyyae
: uenecoobpasHo BKNOYaTb MHOMKAUMIO TOMBbKO MPU HacTPOWKe U
. npoBepke paboTkl Moaema.

Uumepdgbelic | Cnyxut ana Bblbopa paboyero mHTepdernca mogema (RS-232

unn RS-485).

TepmuHamop RS-485 | BknioyaeT/oTKNO4aeT TepMUHanbHbI pe3ncTop (TepmMuHaTop)
: nopta RS-485. TepmMuHaTOpbl AOMKHbI BKMOYATLCSA HA «KOHLAX»
nmHMn  RS-485. [na noHwxeHus noTtpebnsemon mopoemMom
: MOLLHOCTU pekoMeHayeTCcs OTKNIoYaTb TePMUHANbHBIN pe3ncTop,
¢ ecnu BbIbpaH nHTepdenc RS-232.
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Paduomodem “CIEKTP 433” Pykoeodcmeo no akcrniyamayuu Cmp. 16 uz 89

3amkHyTO:
BKIoYeHa

PazomkHyTO:
BbIKMOYEHa

3aMkHyTO:
BKIIOYEHa

PasomkHyTO:
BbIKMIOYEeHa
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PucyHok 4.1 - PacrionoxeHue nepembidek Ha rirname modema 6 ucrioniHeHuu DIN
(cnesa) u IP65 (cripasa)

4.2 [MogkntoYEHUE BHELIHUX YCTPOUCTB

4.2.1 AHTEHHbI

Mogembl paboTaloT COBMECTHO C BHELUHUMM aHTeHHaMu guanasoHa (433-435) My ¢
BONHOBbIM conpotmBrieHnem 50 OM. Tun aHTeHHbl BbIGMpaeTcss ucxogs W3  YCIOBUN
aKcnnyataumm, pacctoaHuss mexgy obbektamn u T.4. [anbHOCTb CBA3W 3aBUCUT OT
pa3nuyHbIX (PaKkTOpOB, OCHOBHbLIMU N3 KOTOPbIX SBASAKOTCHA XapakTep MeCTHOCTW, CKOPOCTb
OaHHbIX B 3dupe, BbIXOOHAS MOLLHOCTb MepedaTyvka, TUM UCMNONb3yeMbIX aHTEHH,
nomexoBsasi obcrtaHoBka B paguoadmpe. Tak, npu ckopoctn B 3admpe 38 400 6og wm
mMowHocTh 10 MBT MOXHO paccumTbiBaTb Ha OanbHOCTb CBS3M HECKOSIbKO COTEH METPOB C
HeHanpaBneHHbIMM U A0 (1-3) KM C HanpaBneHHbIMW aHTEHHaMW B YCMOBUSAX MNPSMOM
BuammocTn. Npu ckopoctn B acbmpe 4 800 6oa [anbHOCTb CBA3M MpU TEX XKe YCIOBUSIX
MOXeT AOCTUYb HECKOJTbKMUX KUITOMETPOB.

PekomeHayeMble TUMNbI aHTEHH:

Alll-433 | lUTbipeBass aHTeHHa (NONYBOMIHOBOW LWTbIPb) C KPYroBOWM AuarpaMmmon
HanpaBneHHOCTW B FOPU3OHTarIbHOWM MAOCKOCTMW.

AH-433 | MHoroanemMeHTHasi HanpaBrneHHas aHTeHHa (BONHOBOW KaHasn) C yCUITeHUeMm
okono 10 gb.

AH2-433 | [IByxanemMeHTHas HanpaBfeHHas aHTeHHa ¢ ycuneHnem okono 4 ab.

Al-433 | BaHganoyctoumBaa aHTeHHa C KpPYroBoW guarpaMMon HanpasreHHOCTU B
rOPU3OHTaNbHOM MAOCKOCTH.

AHTeHHa nogkntovaeTcs K pasbemy «ANTENNA» (posetka Tuna SMA). B ncnonHexHuu
IP65 aTOT pasbem pacnosioXeH Ha OTpe3ke kabensi, NPonyLEeHHOro Yepes kabenesBos.

[ns coeguHeHus moaemMa C aHTEeHHOW cnegyeT MCnonb3oBaTb kabenb C BOMHOBbLIM
conpotuerieHnem 50 Om, Hanpumep RG-58. lMpn aToMm He pekomMeHOyeTCs UCMNoMb30BaThb
CMMWKOM AnuHHbIN (6onee 10 m) kabenb, MHaye OH BHeCET CyLIEeCTBEHHble NOTepu B
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Paduomodem “CIIEKTP 433” Pykoeodcmeo no akcniyamayuu Cmp. 17 uz 89

BbICOKOYACTOTHbIM CUrHarm, Y4To npueedeT K YMEHbLUEeHU0 JanbHOCTU CBA3U. Ecnn ycnosus
akcnnyataumm TpebyroT npumeHeHus Gonee anuHHoro kabensa (go 100 m), ncnonb3ymTe
kabeno RG-213 wmnu RG-8. Mogem B wucnomnHeHum IP65 mMoxeT ycTaHaBnmMBaTbCs
HenocpeaCTBEHHO BO3Me aHTEHHbI, YTO Hanbonee BbIrOAHO C TOYKU 3PEHUS MUHUMWU3ALUU
notepb B aHTeHHOM kabene. C BHewHuM oOoOpygoBaHMEM B 3TOM Clydyae MOAEM
coeavHsaeTcsa kabenem «BuTas napa» Heo6XoaUMON AfIHBbI.

4.2.2 UHTEPOENCHI RS-232 1 RS-485
Bbibop pabodvero uHTepcenca (RS-232
nnn RS-485) ocylLecTBNAETCA NEPEMbIYKON Ha ™
nnarte mogema (CM. pasgen «YcTtaHoBKay).
MapameTpbl  mHTEpcherica  (CKOPOCTb
OaHHbIX, KONM4YecTBO CTOMOBbLIX OWUT M T.4.) _cis
3apatotcsa komaHgon $COM.

RS-232

TXD KoHTponnep

RTS RTS

CTS

DCD DCD

Mpn nogknyeHMn no  WHTepdency  wo
RS-232 ncnonbaytoTca curHansi:

vV ANAAAYY

o TXD, RXD (Bxoa/Bbixoq v
nocnegoBaTtenbHbIX AaHHbIX);
e RTS, CTS (annapaTHoe el
ynpaBsreHne NoTOKOM AaHHbIX); A Rs485 }M—’
e DCD (BbIXOA c 5 M

nporpamMmmMmpyemon oyHKLnen.
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Mcnonb3oBaHue curHanoe RTS, CTS u K Lo
DCD He obsasatenbHoe. Mogem B ntobom {
cnyyae OypeT ycTaHaBnuBaTb  COCTOSAHWE
Bbixogoe DCD n CTS B COOTBETCTBUM C JTIOTMKOW MX paboTbl, BHELIHEE YCTPOWCTBO Camo
AOJDKHO pellaTh, obpallath v Ha HUX BHUMaHue. Peakums xe mogema Ha COCTOsiHME BXoAa
RTS nporpammupyetca $COM: mogemM MOXET yuuTbiBaTb €ro COCTOsIHME W BblaaBaTb
nocriegoBatenbHble AaHHble Ha NHMIO RXD Tonbko npu ycTaHoBneHHoMm curHane RTS, a
MOXET M He aHanuaupoBatb 3TOT curHan. WHtepdenc RS-232 mogema pabotaet B
OYMMAEKCHOM pexunMme.

Curnan DCD moxeT nmeTb crneayoLwme pexxumsl ((yHKUNUK):

o HopmanbHbil pexum. B paHHoM pexume curHan DCD ycTaHOBReH, ecnvm Moem
HaxoOuTCA B pexume nepefayn AaHHbIX (pexuMbl «[po3payHbii», «llakeTHbIn#1»,
«MakeTHbINE2»), N COPOLLEH, KOrAa MOAEM HaxoanuTcs B pexnme «KomaHaHbINy.

e Pexum Hanu4usi coeduHeHusi. B gaHHom pexume curHan DCD ycraHoBneH, korga
MOAEM YCTaHOBMM CBA3b C APYrMM MOLEMOM, U COPOLLEH B OCTaNbHbIX ClyYasx.

e Pexum akmueHocmu nepedayu OaHHbIX
no uHmepgelicy RS232 modema (pexum
DCD232). B paHHom pexume curHan DCD

N __> PRE_DCD_TIME > < POST_DCD_TIME
yCTaHaBnNuBaeTCcsa nepen Bblgaven OaHHbIX
Ha Bbixogq RXD mogema u cbGpacbiBaeTcs momm
nocne 3aBeplleHusi Bblgayn pAaHHbiXx. C R

OaHHBbIM PEXUMOM CBsi3aHbl [ABa BpeMeHHbIx napameTpa PRE _DCD TIME w
POST_DCD_TIME (peructpbl $RG24, $RG25). MNapameTpbl N3MepsAOTCS B eAMHULAX,
paBHbIX Y2 AnuTenbHocTn nepegayn 1 6uta Ha BbibpaHHOM ckopocTu. o ymonyaHuo
(vnn  nocne BbinonHeHWss komaHvabl  $IEE) napametpel PRE_DCD TIME wn
POST_DCD_TIME pasHbl 1. 3Ha4eHus 0 1 1 Anga gaHHbIX napaMeTpoB paBHO3HAYHBI.
BbiGop pexuma curdana DCD 3agaetcs komaHgon $DCD.
MmeeTcs  BO3MOXHOCTb  MHBEpTUpoBaTb  YpoBHM  curHana DCD. Pexum
NHBEPTUpPOBaHUS nporpammupyetcst 6utom Invert_DCD pervctpa $COM.

DCD
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Paduomodem “CIEKTP 433” Pykoeodcmeo no akcrniyamayuu Cmp. 18 uz 89

O6patute BHMMaHWe, YTO CUrHanbl Ha BXOAHLIX/BbIXOAHbLIX KOHTaKTax
nHTepdenca RS-232 mogema oTnNMYalOTCA OT «BHYTPEHHUX» (MOrMYECKMX)
CUrHanoB He TOSbKO 3NeKTPUYECKMMU YPOBHAMU, HO W WHBEPTUPYIOTCH
BCTPOEHHbIM hopMupoBaTenem ypoHen RS-232:

e (ot MnHyc12 po +1,2) B Ha Bxo[le COOTBETCTBYET NIOrM4YecKon 1 «BHYTPUY;
e (o7 +2,4 no +12) B Ha BXxoge cOOTBETCTBYET Nnornyeckomy 0 «BHYTpU».
OnucaHue curHanoB W BpeMeHHble AuarpamMmbl B [aHHOM paspgene
COOTBETCTBYHOT «BHYTPEHHMM» CMrHanam mogema.

Mpn uncnonb3oBaHun wHTepdenca RS-485 nogkniodantTe BHEWHWE YCTPOMCTBA K
KoHTakTam A n B mogema. B 3aBMCMMOCTM OT pacnonoxeHnsa mogema B cet RS-485 MoxHO
BKMIOYMTb UMW OTKIIOYNTL TEPMUHANBHLIN Pe3UCTop Mexay nuHuaMmn A n B nepemMblykon Ha
nnate mogema. PekomeHayeTcsi OTKMYaTh TEpPMUHAmNbHbIA Pe3ncTop, ecnu BblbpaH
nHtepdenc RS-232. UHTepdenc RS-485 mogema paboTaeT B NONyAynneKkCHOM pexume.

CurHan DCD wucnonb3yetcs BHYTpM MoAemMa ANs  BKIKYEHMA nepedatynka
nHTepdenca RS-485, noatomy, gaxe ecnu pabovmm BblbpaH nHTepdenc RS-232, Bo Bpems
aKTUBHOrO cocTosiHms curHana DCD (B cooTBETCTBUM C 3a4aHHOM norMkon) Ha winHy RS-485
OyayT BblgaBaTbCs nocrefoBaTtenbHble gaHHble. Ecnn xe paboumm BbiOpaH uHTepdenc
RS-485, 3apaHHas ansa curHana DCD noruka He pencteyeT, n curHan DCD crtaHoButcs
aKTUBHbIM, KOrga MoAeM BbldaeT AaHHble Ha WKnHY RS-485. Bpemsa npef- n NOCT- YCTaHOBKM
curHana DCD B 3Ttom cnyyae nporpammupyetcss napametpamu PRE _DCD_TIME u
POST_DCD_TIME (peructpbl RG24, $RG25).

[na npegoTBpalleHns Konnusnin B nonyaynnekcHom wuHe RS-485 B mogeme BBefeH
napametp RS485 GUARD TIME (pernctp $RG29). C nomouwbio napametpa RG29
nporpaMmMupyeTcst Tanm-ayT nocne npuema nocnegHero 6anta no wuHe RS-485. B cny4yae
HanuuMa QaHHbIX gnsa  nepegayunm B wWnHyY RS-485 mogem  BbbknmgaeTt Tanm-ayT
RS485_GUARD_TIME. Mo ucteyeHun Tanm-ayTa [aHHble nepepawTtcs B LWuHy. Ecnm B
MOMEHT OXuAaHus TauM-ayTa No LUKHe nofydeH cumBon (B6anT), cyeTynk Taum-ayTa
cbpacbiBaeTcs. MapameTp $RG29 3apaetcs B eanHuuax, kpaTHbix 5 Mc. B crnyyae HyneBoro
3Ha4YeHUs pexnMm Tanm-ayTa He akTUBMU3MPYETCA M AaHHble nepepatoTcs B wnHy RS-485
cpasy. o ymonyaHuio (nocne BbinonHeHus komaHabl $IEE) napametp RG29 paseH Hynio.
MapameTtp RS485 GUARD_TIME moxeT ObiTb akTMBU3npoBaH 1 B pexxume DCD232.

Bbixogq nocnegoBatenbHblX AaHHbiXx RXD uHTepdenca RS-232 mogema He
OTKIKOYaeTCs, gaxe ecnu BblbpaH pabounm uHTepdenc RS-485. Ha aTOT KOHTaAKT BCcerga
BblJAOTCA NocneaoBaTenbHble AaHHbIE.

B mogeme npenycmMoTpeH BXOAHOW KOHTakT CTR, 3aMblkaHME KOTOPOro Ha «3eMIIo»
(uenb GND) aHanormyHo Haxatuto kHonkn MODE. 3ToT koHTakT yaobHO ucnonb3osaTtb Ans
yOaneHHoro nepeknioyeHns pexmmoB paboTbl mogema. OcobeHHO 3TO akTyanbHO Ans
ucnonHenma IP65, korga mogem MoxeT ObITb ycTaHOBNeH BOMUM3NM aHTEHHbI B
TPYAHOAOCTYMHOM MecCTe.

B pexume «[psamor gocTyn» KOHTaKTbl MHTepdenca RS-232 umetoTt apyroe
HasHa4deHue (cMm. pasgen «Pexum «lMpamon goctyny).

4.2.3 [MMTAHWE

Anga nutaHns mogemy Heo6xoauM UCTOYHMK MOCTOSIHHOMO HanNpPsXXeHUs B AvanasoHe OT
7 oo 15 B. Mogem notpebnsiet Tok go 200 mA B pexnme «lepegada» (Npy MakcMmMarnbHOWN
MOLLHOCTM nepegaTymka). ogknoyante MCTOYHMK MUTaHMa K koHTakTtam +12V m GND.
Mogem 3awmiieH oT HecobnoAeHUA NPaBUIIbHON NONSIPHOCTU NUTAHUS.

Mogem He MmeeT OpraHoB BKITHOYEHUS/BLIKMIOYEHNS U HaduMHaeT paboTaTb cpasy
nocne nNogayun NUTaHus.

B mMogeme npegycMOTpeH BbIXO4 CTabunuanpoBaHHOro HanpsXeHus +5 B Ha KOHTakTe
OUT+5V, KoTOpbI MOXHO UCMOMb30BaTh AN NMUTAHUA BHELLUHUX YCTPOWCTB MpU YyCrnoBuu
cymmapHoro notpebneHunsa nmu He 6onee 50 MA.
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4.3

KOHonryPALNsi NAPAMETPOB

Moaem vmeeT pasnuyHble pexumbl paboTbl, MO3BOMAOLIME MCNOMNbL30BaTb €ro npwu
NMOCTPOEHUUN Pa3NMUYHbIX CUCTEM Nepeaadn AaHHbIX C Pa3NMYHbIM BHELLHUM 060pyaoBaHMEM
(cm. pasgensl «Pexnmbl paboTbl MogeMa» n «Agpecaunsi U NpMMepbl OpraHn3aummn ceTemny),
No3TOMYy nepen SKCnnyaTauven mMopema MOXeT noTtpeboBaTbCA YCTaHOBKA BHYTPEHHMX
napameTpoB, onpeaensoLmx:

e pexum paboTbl Mogema («lMpospayHbiny, «MakeTHbINy, U T.4.);

e napameTpbl BCTPOEHHOro npuemonepeaartymnka (paboyas yactora, MOLLHOCTb U
T.A.);

e CKOPOCTb [aHHbIX B achmpe 1 Ha nocriegoBaTenbHOM UHTepdence;

e [Opyrve napameTpbl, onpegenstoLlime norvky paboTtsl Mmogema.

3agaHHble NapaMeTpbl XpaHATCA B aHeproHesasucumon namatn (SHO3Y) mogema un
BOCCT@HaBMMBAKOTCA MPX BKIIOYEHUN nNUTaHUA. Takum o6pas3omM CKOHUrypmpoBaHHLIN
paHee ModeMm roToB Kk paboTe B 3a4aHHOM pexume ¢ 3agaHHbIMU NapameTpaMmu npy nogade
Ha Hero NUTaHus.

Ona  koHdurypaumm Mogema noTtpedyeTcss  MepcoHanbHbiA  KOMMbTEP C
nocrnegoBaTtesnibHbIM MOPTOM U TEPMUHANbHOW Nporpammon (Hanpumep, HyperTerminal gns
Windows).

e CoeanHnTe nocnegoBaTesibHbIN MOPT KOMMbOTEPaA ¢ nopToM RS-232 mogema
(He 3abyabTe Npo nepemblyky, Bblbupatowyto nHTepdenc RS-232), sanyctute
TepMUHanNbHYO NporpaMmmy.

e YcTaHoBuUTe napameTpbl nocnegosartenbHoro nopta: 9600-8N1, annapaTtHoe
ynpasreHne NOTOKOM, BKIOYUTE "nokansHoe axo".

e Bkniounte pexumm «KomaHgHbi» paboTbl mogema. [Ons atoro, yaepxuBas
HaxkaTon kHonky MODE, nogante nutanne Ha mogem. Korga nHgunkatop MODE
3aropuTcs KpacHbIM (MpU3HaK KOMaHOHOro pexuma), otnyctute kHonky MODE

(BmecTo HaxaTnsa kHonkn MODE MOXHO 3amblkaTb Ha «3emnio» KoHTakT CTR,
a BMECTO Mojayv NuTaHus Ucnorb3oBaTbh cOpoc mogema kHornkon RESET npu
BKMOYEHHOM nuTaHum). lNpyn 3aTOM MoAemM BOWOET B KOMaHAHbIA PEXUM C
3aBeOMO M3BECTHbIMM NapameTpamMu NnocregoBaTefibHOro nopra v BbldacT Ha
nocrnegoBaTtenbHbIN NOPT NPUBETCTBME NPUMEPHO CreayoLWEero CogepXXaHus:

(cyoo0 ' PATEQC 10-10-2008
'SPECTR-432'm:2.08(00) p:02.03 (452}
COMMAND MODE

QF >

Tenepb MOXHO y3HaBaTb M M3MEHSATb NPU HEOOXOAMMOCTU PEXMMbl U NapameTpbl
MOJemMa C MOMOLLbK COOTBETCTBYHOLMX KOMaHL (CM. pasgen «Komangbl ynpasneHus
MOAEMOMY ).

BonblumHcTBO BBEAEHHbIX  MapameTpoB  TpebyeT  coxpaHeHus B
3HeproHe3aBUCUMOW NamsAT modema komaHaon $S.

[ns BbIxoga U3 KOMaHOHOrO pexuma crnegyet nepesanyctute MOAEM UMK BbIMOMHUTb
komaHay $R (cm. pasgen «KomaHapl ynpaBneHnss MogemMmomy ).

[Ons Bxoga u BbIxoda M3 KOMaHAHOIO peXmma MOXHO W MPOCTO HaXUMaTb KHOMKY
MODE npwu BKMOYEHHOM MUTAHUM.

Ecnn HeobxoomMmo, KoOHUrypaumio MmogemMa MOXHO NPOU3BOAUTL U Yepe3 uHTepgenc
RS-485.

MoapobHoe onucaHne pexmMMoB, NapamMeTpPoB U KOMaHA AN UX YCTaHOBKU NpuBeaeHo
B pa3genax «PexuMbl paboTbl MogeMa» U «Agpecaums n npuMepbl OpraHn3aunm ceTemny.

MooeM umeeT TakkKe BO3MOXHOCTb YyAaneHHOW KOHdurypauuu ¢ Apyroro moaema
HenocpeaCcTBEHHO Mo acupy (CcM. pasgen «YganeHHoe KOHpUrypupoBaHmey).
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5 PEXWMbl PABOTbl MOOEMA

Mogem MoXeT HaxoanTbCS B CreayroLwmx pexnmax paboThbl:

pexum «MHuumanmusaumay (BcromoratesbHbIn);

KomaHgHbIM pexum (BCromoraTenbHbIn);

pexum « TECT» (BcnomoratenbHbIn);

OOVH 13 pexuMmoB nepefayn AdanHblx: «[po3payHbiny, «lMakeTHbIN #1»
(mogem — TepmuHan), «lMakeTHbIN #2» (Mogem <« TepmuHan), «lpamown
gocTyny.

«OCHOBHbLIM» (paboymMM) pexMMom MoLeMa SBNSeTCA OAWH M3 PEeXUMOB Mnepedayu
AaHHbIX. OcTanbHble peXuMbl — BCMOMOraTesibHble M UCNOSb3YTCA ANna KoHdurypaumm
napameTpoB Mogema, TECTUPOBAHNA U T.4.

Mpn nogaye nuTaHWUs 1 NpyM OTCYTCTBUM OWIMOOK B TECTE NAMATU MOLAEM aHanNu3upyeT
dnar BkntodeHns pexnma «lMpamon goctyn» (cMm. pasgen «AkTuBudaumusa pexuma «lpsamon
AOCTYN») U NEepexoanT B 3TOT pexuMm, ecnu dnar yctaHosrneH. VMiHaye mogem nepexoaut B
PEeXUM nepenayun AaHHbIX, yCTaHOBMEHHbIN koMaHaon SMDA.

lNepexon BO BCnomMoraTesibHble PeXuMbl NPOU3BOAUTCS C UCMONb30BAHMEM KHOMKM
MODE. [ns aToro cregyeT nogaeatb NuTaHue mogema npu Haxaton kHonke MODE.
Mogayvy NUTaHNA MOXHO 3aMEHUTb KPpaTKOBPEMEHHbIM HaxaTueM kHonkun RESET, a HaxaTue

kHornkn MODE — 3ambikaHueM koHTakta CTR Ha «3emno» (uenb GND). B atom cnyyae
nugukatop MODE HayHeT nocnegoBaTenibHO (Ha 2-3 CeKyHObl) MEHSITb CBOW LIBET, U BbIOOP
BCMOMOraTENbHOIO PeXuMa Hy>XHO Mpou3BOaUTb OTnyckaHnem kHonkn MODE B HyXHbIN
MOMEHT:
e ecnu kHonka MODE otnyweHa, korga wnHaukatop MODE ropuT KpacHbIM,
MOAEM NePexoanT B KOMaHAHbINA PEXUM,;
e ecnu kHonka MODE otnyweHa, korga mHaukatop MODE roput 3eneHbIMm,
MoaeM nepexoauT B pexum « TECT»;
e ecnu kHonka MODE otnyweHa, korga wmHaukatop MODE roput XentbiM
(KpacHbI+3eneHbl), MogeM NepexoanTt B pexmnm «CmeHa MO».

Mopaya nuTanus,
RESET

(" A 4
MHuumanunsauyusna
(BOCTaHOBMNEHME NapaMeTpoB 13
EEPROM, Tect namsitn)
Pexum cmenbl MO
(nonyyenwve no RS-232 HoBol Bepcumn
MO, sanuce ee B NnamaTh)
Krorka MODE oTnywieHa, koraa
vHavkaTop MODE ropenxentim
Krorka MODE otnyieHa, koraa
vHavkatop MODE ropernkpacHbIM
Kronka MODE oTnyuueHa, koraa
vHaukatop MODE ropensenebim
" "
Pexum nepenauv Pexum "TECT
(vany4exne B achmp TECTOBOTO
AaHHbIX: curHana)

"npo3payHbIin”

"nakeTHbIA #1"

"nakeTHbIN #2"

A
Haxara kHonka MODE,
oo
> Haxara kHonka MODE,
$E
A 4
R ﬁ(OMaHAHbIM pexum
N

(npor| H/e NapameTpoB,
K 3anuck nx B8 EEPROM)
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5.1  Pexum «MHnumann3Aymsi»

B gaHHbIM pexnm Mogem nepexoguT cpasy Nocrie BKIYEHUS NMUTAHUS, a Takke npu
cbpoce moaema kHonkot RESET unu komanaon $R 13 komaHaHOro pexuma.
B pexxnme nHnumnanusaumm npoucxoguT:
e TecTupoBaHue namatn (O3Y);
e HayanbHas MHMLMANU3auust BHYTPEHHMX NEPEMEHHbLIX MOAEMA 3HAYEHUSAMM MO
yMonyaHuio, xpaHswmmmnca 8 IHOSZY;
e aHanua Haxatna kHornkn MODE npu nogaye nutaHus.

3 paHHoro pexuma MoaeM MOXeT NepenTu:
e B KOMaHAHbIA pexuMm (ecnun obHapyxeHbl OMBKN B TECTe NaMsTn);
e B OOMH W3 BCMOMOraTeribHbIX PEXWMOB (ecnu npu nogadye nuTaHua Obina
Haxata kHorka MODE);
e B OOWH M3 PEXUMOB Nepefadn AaHHbIX (BO BCEX OCTanbHbIX Cry4asx).

5.2  PExumM «KOMAHOHBIN»

B oaHHbIN pexxuM MOL4EM MOXET nepenTu:

e 13 pexnma «NHuumnanusauma» npy oTnyckaHWM HaxaTou npu nogade nNUTaHus
kHonkn MODE, korga nHgmkatop MODE ropen kpacHbiwm;

o 13 pexuma «MHuumanmsaumsi» npu owmnbke B NpoLiecce TECTUPOBAHUS NaMSATH;

e 13 Noboro pexnma nepegaym gaHHbIX (Kpome pexnma «[psamMor gocTyn») npm
HaxkaTtum kHonkn MODE;

e U3 pexuma nepedaynm faHHbIX (Kpome pexuma «[Ipsmon JocTyn» unm
«lMakeTHbIN#2») nNpu nonyvyeHuM MO nocrefoBaTenbHOMY WHTepdency Tpex
nocriefoBaTernbHbIX CUMBOMOB «+» C MHTepBanom mexay cumsonamu (1-3) c.
Kak MMHMMYM 2 C 0O Hayana u 2 ¢ NOoCfie OKOHYaHusA nocnegoBaTefibHOCTU
CUMBOJIOB «+» HE JOSMKHO ObITb HUKAKNX OPYINX CUMBOJIOB;

e U3 pexuma «lakeTHbIA#2» Npu NonyyYeHun cTpokn $<2$>.

B nepBom cnyyae mogem nepexoauT B KOMaHAHbIA PEXMM C 3aBEAOMO M3BECTHbIMU
napameTpamMmu nocrnegoBaTtenbHOro nHtepdgenca no ymonydauuio: 9600, 8N1. B ocTtanbHbIX
crny4asx napameTpbl NocrneaoBaTeNbHOrO UHTepdenca onpeaensaTcs paHee 3adaHHbIMU
komangon $COM 3HayeHnamu.

Mpn nepexoge B KoMaHAHbIA pexum nHankatop MODE 3aropaeTcs KpacHbIM LBETOM,
1 Ha nocrefoBaTernbHbIV NOPT BbIBOAUTCH NPUMEPHO creaytoLlee coobLueHune:

(000" PATEOC ' 10-10-2008
'"SPECTR-433'm:2.08{00) p:02.03 (452}
COMMAND HODE

QK »

B komaHOHOM pexunme BHeLHee YCTPOWCTBO (MCTOYHMK/MonydaTens AaHHbiX) DTE
(Data Terminal Equipment), nepemaBas no wuHTepdency RS-232 wnn RS-485
COOTBETCTBYKOLME KOMaHAbl, MMEET BO3MOXHOCTb M3MEHUTb pasnu4yHble napameTpbl
paboTbl Mogema.

Bce komaHabl, nocbiiaemble B MOAEM, AOIMKHbI HauMHaTbes ¢ npedukca $(0x24) n
3akaHumBaTbca cumBonamm CR m LF (0x0D,0x0A) - knaBuwa Enter. KomaHabl OOMKHbI
BBOOUTBCS C  UCMNONMb30BaHMEM CUMBOMIOB B BepxHeMm peructpe. [onyckaetcs
pefakTMpoBaHMe BBOAUMOWN KOMaHabl (40 HaxaTtusa knasuwm Enter) ¢ nomoLubio cnegytowmx
KnaBuLL:

o Backspace («3aboi») - oTMEHSIeT NOCnegHWIn BBEOEHHbIN CMMBOIT;
e Escape («OTmeHa») - OTMEHSieT BCH BBEAEHHYH MOCNeLOBaTENbHOCTb
CUMBOIOB.

B cnyyae BBoga HEM3BECTHOM MOEMY KOMaHAbl BbIBOOUTCA coobLieHne «ER>».
Ecnu komanga BBeaeHa npaBuibHO, HO COAEPXUT HEKOPPEKTHLIE NapameTpbl,
BblOaeTcs coodLeHne «?2?>y.
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Ecnn komaHga u napameTpbl BEPHbI, BblaeTcsa CTpoka «OK>».
Hanpumep:

OK:> SPLEN=2L50
OK> SPLEn=250

ER: SPLEN=2A0

T

Moopo6bHoe onvucaHue koMaH4 Mogema npuBedeHo B pasaene «KomaHabl ynpaBrneHus
MOJEMOMD.

5.3  Pexum cMEHBI IPOrPAMMHOIO OBECTIEYEHUS (If0)

B 3TOoM pexume wnmeeTcss BO3MOXHOCTb CMeHUTb Bepcuto [10 (oBHoBneHue
MUKpONporpamMmMbl) MoAema C MOMOLLBbID MEepPCOHANbHOrO KOMMbKOTEPA C TepMMHANbHON
nporpamMmmMon.

B pexum cmeHbl 1O mogem nepexoaut U3 pexunma «MHuumanusaumsay npu
OTNyCKaHMM HaxaTown npu nogade nutaHus kHonku MODE, koroa mHamkatop MODE ropen
XenTbIM (KpacHbI + 3eneHbIin).

HaunHaa ¢ Hoabpsa 2007r., B mogemax WCMOMb3yeTCd HOBbLIN MUKPONPOLECCOop
(MIT), coBMmecTuMbI ¢ npexHum MI1 BO BCEM, KpOME OpraHu3auun BHYTPEHHEN
namMaTu nporpamm, BCNeacTBME 4Yero MogeMbl CO «CTapbiM» U «HOBbIM» M1
UMelT pasHble moaudurkauun sarpysydvka. [ns mogemMoB CO CTapbiM M C HOBbIM
M1 Heobxoammble pasHble annbl BCTpoeHHoro MO (npoLumnskm).
Y3HaTb, Kakon MMeHHo MI1 ucnonb3yetrcsa B TOM UM MHOM MOAEME, MOXHO Mo
naeHTuduKaTopy 3arpysymka, otobpaxaeMomy B ckobkax cpasy e nocrne Bepcum
3arpy3yvka B CTpOKe NPUBETCTBUS, KOTOPOE BblAaeT MOLEM MpU BXOAE B PEXUM
cmeHbl [10. Mogembl ¢ HoBbiM MIT umeloT naeHTudukatop 4520, a mogembl Co
ctapbiM MIT — 452 nnn BooOLLe He MMeIT ngeHTudgmkartopa.
Takum obpasom, 3arpy3uMk mMogema c HoBbiM Tunom MI1 BbligacT cnepgytouiee
npuBeTCTBME:

(cIPATEOC

SPEETE—-433 bw2 . 0204520

Feady to update microcode:
Ona Takmx mogemoB (pavn € MMKpPONporpamMMoM  WMMeeT  Ha3BaHue
mcvA_BB(CC)pfvDD_EE_4520.prg, roe umdpbl 4520 - ngeHTUdmnKaTtop HOBOro
MI.
3arpy3unk mogema co ctapbiM MI1 BblgacT OAHO U3 TakuX MPUBETCTBUN:

(cIPATEOC

SPEETRE-433 bw2 02(452)
Feady to update microcode:

nnn

(CIPATECQC
SPEETRE-433 bwz . 01
Feady to update microcode:

Ona Takmx mogemoB hann C  MUKponporpamMmonW  UMeeT  HasBaHue
mcvA BB(CC)pfvDD _EE 452.prg, rae undpsbl 452 - ngeHtndukarop craporo MI1.

[nsa cmenbl Bepcun MO cneayer:
e nogknounTte MogeMm (no mHtepdency RS-232) k COM-nopTy nepcoHarnbHOro
KOMMbOTEPA;
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e 3anycTUTb Ha KOMMNbKTEPE TEPMWUHANbHYK MNPOrpaMMmy CO CrnegyloLwumm
napameTtpamn COM-noprTa:

- Kosiudecmeo 6um OaHHbIX - 8

- cKopocmb - 57 600 600

-  YyemHocms - Hem

- Koriu4ecmeo cmorioebix bum - 1

- ynpasreHue rnomoKom - annapamHoe (CTS/RTS);

e epeBecTn MoAeM B pexuM cMmeHbl 10, kak onucaHo Bbiwe. [pu aToM Moaem
YCTAHOBUT NEPEYMCIIEHHbIE Bbille napamMeTpbl MHTepdenca RS-232 u BbigacT
Ha COM-nopT koMnbloTEpPa CTPOKY NPUBETCTBUSA 3arpy3vmka OnuUcaHHyo paHee.

e nepegatb ¢ann mcvA_BB(CC)pfvDD_EE_(YYY).prg 4ns cooTBETCTBYIOLLENO
Tvna MIN B pexume Tekctosoro dparna (ASCII).

Mo oKoHYaHWWM nepefadn B crnydae MpaBWUiibHOTO OOHOBIIEHUA MUKPONPOrpaMmbl Ha
COM-nopT koMNblOTEPA BblAaeTcs criegytowee coobLieHmne:
N4 A

roe YYYY - 4ncno obHoBNeHHbIX O5TIOKOB.

lMocrne nporpamMmMuMpoBaHUA HEOOXOAMMO BbINTM U3  pexuma cMmeHbl 10
(«nepecbpocrB» MogeM), a Takke NPOBEPUTb KOHTPOSbHYIO CYyMMY, BbINOMHUB B KOMaHOHOM
pexvme komaHay $CRC.

O6HoBMEHNE BepcuMM MpOrpaMMHOro obecnevyeHnsi BO3MOXHO TOJTbKO MO
nHTepgency RS-232 mogema ¢ ucnonb3oBaHWEM annapaTHOro ynpasieHus
notokom (curHanel CTS n RTS).

5.4 Pexum «TECT»

B aTOT pexum moaem BXoamT U3 pexmma «AHuunannsaums» npym oTnyckaHUm HaxxaTom
npu nogadve nutaHusa kHonkn MODE, korga nHankatop MODE ropen 3eneHbim.

B pexume «TecT» MoAaem UMKIMYECKM nepedaeT B 3up nocnegoBaTeribHOCTb
OaHHbIX, 3anucaHHbIX B peructpax no agpecam $FC...$FF (cm. pexum «[daHHble Ans
komanabl $TEST»).

Pexvum «TecT» npegHasHayeH ANs TEXHOMOrMYECKUX W3MEPEHUM napameTpoB
Moaema.

AHanorn4Hyo nepegavy MOXHO BKMYUTbL U B KOMaHAHOM pPeXMME C MOMOLLbIO

komaHabl $TEST 3.
[ns Bbixoga 13 pexuma «TecT» crnegyeT «nepecOpocuTb» MOOEM.

5.5  Pexum nerPEQAuM fAHHBIX «[TPO3PAYHBIAY

B OaHHbIN pexMm MogeM MOXET NepenTn U3 Creayrolmnx pexmmoB paboTbl Mogema
npu YCroBUKM, 4YTO He YyCTaHoBneH dnar aktuemsaumm pexmma «[psamon pgoctyny
(cM. pasgen  «AkTMBM3auua pexuma  «[llpsmMon  OOCTyn») W YCTAHOBIEH  PEXUM
«[MpospayHblii» komaHgon SMDA:

e 13 pexnma «MHnunanusaums» npu oTCyTCTBMM OLWIMOOK B TECTE NaMsiTM U Npu
YCroBUK, YTO Npu nNogaye nuTaHnsa He Bbina HaxaTa kHonka MODE;
e 113 KOMaHAHOro pexmnma ¢ NomoLLbio koMmaHabl $E nnun Haxatum kHonkn MODE.

B aTom pexxume obpasoBaHHbLIN MOAEMOM KaHan npuema/nepenayn gaHHblx "ckpbIT" OT
nonb3oBaTens:
e BCe [aHHble, MNOCTYNUBLUME HAa nocnedoBaTernbHbIA  MOPT  MoAeMa,
OOCTaBnAKTCA Ha MocnefoBaTenbHbI NOPT agpecyeMoro mogema (Mnm
MOOEMOB, eCrnn UCNOoNb3yeTCH LWMPOKOBeLLaTenbHbIA UKW rPynnoBon agpec), u
HaobopoT;
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e BCe [aHHble, MPUHATbIE M3 3dupa, BbIJAIOTCA Ha MocneaoBaTenbHbIA NopT
MoAeMa, ecrn afpecoBaHbl emy.

lMNpn wucnonb3oBaHun moaemMa B pexume «[1po3payHbi» KaHanm CBSA3W CKPbIT OT
BHelwHero obopydoBaHuA: BCe, 4YTO NPUXOOUT Ha MocnedoBaTeNbHbI NOPT MoAeMa
nepegaetca B agdup, a BCe, YTO nNpuHUMaeTcs U3 adwupa, OTNpaBnaeTcs Ha
nocnegoBaTenbHbI MOPT. Takon pexum crnegyeT MCnonb3oBaTb BO BCEX Criyyasax, Koraa
agpecauusi n normdeckoe B3anmMmoaencTene 06bLEKTOB B cucteme obecnednBaeTcs Ha bonee
BbICOKOM YpPOBHE BHELHMM 0OOpyaoBaHWEM, Hanpumep, Npu BHEOPEHUN MOOEMOB B YyXe
cywiecTtsylowme cuctembl. MNMpn aToM He TpebyeTca MeHATb nporpaMmmHoe obecnedeHune B
yXe paboTaroLlen cucreme.

B pexume «[po3payHbiin» KaHan CBs3M MOOAEM-MOAEM MOXHO CYMTaTb YANUHUTENEM
nocnenoBaTenbHOro MHTepdenca ¢ HEKOTOPbIMU OrpaHNYEHNSMMU:

e pu nepefade AaHHbIX B KaHane CywecTBYIOT 3a4epXKu, BenmyMHa KOTOpPbIX
3aBUCUT OT CKOPOCTU [daHHbIX B 3dupe, pexmma NoMEXoyCTOMYMBOro
KOAMPOBaHWs, BpEMEHU NepPEKoYeHns npuem/nepegada v 1.4.;

e MOAEM He MOXeT BblAdaTb AaHHble B 3(PMP «CMSOWHbIM MOTOKOMY», KaK OHM
NnocTynawT Ha nocrneaoBaTenbHbI NOPT, a pa3buBaeT BXOO4HOM MOTOK Ha
nopuun («nakeTbl») 3agaHHOW ANuHbI (Ao 256 6ainT, cMm. pasgen «$PLEN -
MakcumMmarbHbIA pasmep naketa gaHHbIX B acuper). [Noatomy npu nepepade
GrOKOB AaHHbIX, ANMHA KOTOPbIX Bonblue 3agaHHOM ANVHbI NakeTa B adumpe, Ha
NPUEMHOM KOHLE [aHHble Takke MosBNAKTCA «nopumamu». B aTom cnyyae
MOTyT BO3HWKHYTb onpeAerieHHble npobnemsl ¢ o6beaMHEHNEM Takux NakeToB
B eOQuHbIA 6ok (B LUMPOKOBELLATENbHOM PEXMME), ecnn 00BbEKTbI B CUCTEME
paBHOMpaBHbl, M B §OOON MOMEHT BpeMeHu nbon MOoOeM MOXET
OCYLLEeCTBNATL nepegady cBoen uHdopmauun. PeweHve Takon npobrembi,
eCcrn OHa BO3HWKAEeT, AOMMKHO MNpoM3BOAUTCA Ha 6Gonee BbICOKOM YpOBHE
CUCTEMbl MMM C MOMOLLbI0 aKTUBM3ALMN peXMMa KOHKaTeHauuum OaHHbIX (CM.
"Bydepusaunsa npuHATLIX U3 adpunpa AaHHbIX. KoHKaTeHauns AaHHbIX”).

Mepenava gaHHbIX B 3hUp HAYMHAETCH B CneayoLwmx cry4vasix:

e [pOLWO MakCMmarbHO AOMNyCTMMOE BpeMsi 3afepXku C MOMEHTa npuema
nepBoro unu nocnegHero 6amta vHoOpmauum € nocrnegoBaTenlbHOro noprta
(cm. pasgen «$PACT - Bpems yaepxaHusi nakeTta HemnonHoW AfnHbl B
nepegatowem 6ydepe mogemay);

e C nocnegoBaTenbHOro rnopTa Mnony4YyeH 3apaHee 3agaHHbIn komaHgon $EODS
CMMBON Mepedayy AaHHbIX (ecnv paspelleH pexmnm nepefadn AaHHbIX Mo
cumBony $EODS). BoamoxHocTb nepegauvM camoro cumsona EODS
onpepensetca pnarom TXEODS, 3agaBaembiM komaHaon $MDA;

e BHYTPeHHMIN Bydep mogema Ha ncxogslime AaHHbIe MOSIoH.

BHe 3aBMCUMOCTM OT MepeyucrieHHbIX Bbllle CcryvyaeB nepefjadya MOXeT
OCYLLUECTBIATLCS, €Crnn BO BHYTpeHHeEM Oydepe MOAeMa HaxOAUTCA MaKCMMarnbHO
ponyctnmoe KonmyectBo Gamt gna opgHoro naketa (cpnar bFullPacActionDis komaHAabl
$MDA).

HesaBucumo oT npmvema gaHHbix oT DTE Mogem npuHumaeT gaHHble n3 acgupa. Ecnv
NPUHATBIA NakeT agpecoBaH MOAemy (CM. pasgen «Agpecauusi U NpuMepbl opraHn3auum
ceTen») UM WHpOpMauusa, cogepxallascs B NakeTe, He COAEPXMT OwWMbOoK, OHa
3anuncbiBaeTcs BO BHYTPEHHUn Bydep mogema v npu nepBor BO3MOXHOCTU nepefaeTcs Ha
nocriegoBaTtenbHbIN NOPT.

5.6  Pexum nEPEOAYM DAHHBIX «[TAKETHBIAY

Kak roBopumnocb Bblille, Npu UCMOMb30BaHUKM MoaeMa B pexume «[po3payHbliiy kaHan
CBSAI3M CKPbIT OT BHELLHEro o6opyaoBaHusA: BCce, YTO MPUXOAUT Ha nocregoBaTternbHbI NopT
mMogema nepegaeTca B aduvp, a BCe, YTO MpUHMMaEeTcs M3 3acupa, OTnpasnsieTcs Ha
nocrnegoBaTtenbHbI NOPT. TakoW pexumM criedyeT WCMonb3oBaTb BO BCEX Clyyasx, Korga
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agpecauus 1 normdeckoe B3anMoaencTemne o6bLEKTOB B cucteme obecnevmBaeTcs Ha Gonee
BbICOKOM YPOBHE BHELUHUM 060pyaoBaHNEM.

CyuwecTByeT n apyro cnocob NOCTPOEeHUs CUCTEM nepefayvv OaHHbIX, Npy KOTOPOM
fiornyeckoe B3auMOLENCTBME U agpecaumio OObEeKTOB MOXHO OpraHu3oBaTb Ha ypOBHE
MOOEMOB, UCMONb3yS ANSA 3TOro pexmm «lakeTHbIn».

Mcnonb3oBaHue pexmma «llakeTHbI» NO3BONsieT agapecoBaTb AaHHblE KOHKPETHOMY
Mogemy (Mogemam) 1 3HaTb, OT Kakoro mogema nosnydeHbl gaHHble 13 achupa 6e3 Bxoga B
KOMaHAHbIN pexumM n nameHenus TXID (komaHga $TXID).

HasBaHve pexunma «[lakeTHbIM» HUKaK He CBA3aHO C OCOBeHHOCTAMM paboThbl
MoOeMOoB B 3cumpe (OaHHbIA PEXMM UMEEeT OTHOLLIEHWE TONbKO K OOMeEHY OaHHbIMU MexXay
MOAEMOM W BHeLWHMM 0OopyaoBaHMEM MO nocregoBaTternbHbiM MHTepdencam RS-232 nnu
RS-485) u o03HavyaeT nuWb, YTO [aHHble, KOTOpble MoOAEeM OXujaeT Ha CBOW
nocrnegoBaterbHbIN MOPT (M KOTOpPble BblgaeT Ha MOpPT Npwu npueme u3 acmpa), 4OSMKHbI
NMeTb onpeaerneHHyo CTPYKTypy (nakeT).

PaboTta mogema B nakeTHOM peXmme HUKaK He cKasblBaeTcsi Ha paboTe yganeHHoro
Mogema, pexum paboTbl KOTOPOro MOXeT ObITb M NakeTHbIM U NPO3PaYHbIM.

B 3aBMCMMOCTM OT «HanpaBneHns» CyLLeCcTBYIOT ABa NaKETHbIX pexnma:

e B cTopoHy Mmoaema (DCE) nakeTHbIn pexum HasbiBaeTcs «lakeTHbin #2». B
3TOM pexume [aHHble, MNoJaBaeMble Ha nocnegoBaTesfibHbIN UHTepdenc
MoAema, AOMKHbLI UMeTb onpeaeneHHbIn popmMat (CTPYKTYpY);

e B CTOPOHY BHelwHero obopyaosaHusa (DTE) — «MakeTHbIn #1». B aTOM pexume
NpuHATbIE U3 3adMpa OdaHHble MOAEM BblOAEeT Ha CBOW MNocrefoBaTefbHbIN
WHTepdenc B onpegeneHHom copmare.

Ob6a pexuma moryT 6biTb aKkTMBM3NPOBaHbLI HE3ABUCMMO Opyr OT gpyra (cm. pasgen
«$MDA - pexum paGoTbl Modemax), Hanpumep, B cTopoHy moaema (DCE) moxeT GbiTb
Npo3pavHbIn pexunMm, a B cTopoHy DTE — «[MakeTHbin #1» n HaobopoT.

B nakeTHOM pexume MMeeTcsl TakKe BO3MOXHOCTb MOMHOr0 KOHMUrypupoBaHus
(M3mMeHeHnsa NapameTpoB) Kak fIoKaribHOro, Tak U yaaneHHoro (no paguokaHany) mogema.

B nakeTHbIN pexnm MOAEM MOXET MEPENTU U3 CrieayoLnx pexxumMoB paboTel Mogema
npy YycrnoBuM, YTO He YyCTaHOBMeH nar aktusmsauumn pexuma «[lpsamon [OocTyn»
(cm. pasgen «Aktuuzaums pexuma «lMpsmon goctyn»), a B pernctpe $MDA ycTaHOBMEHbI
OMTbI BKIMIOYEHMS HY)XXKHOIO MAaKeTHOMO pexuma:

e 1n3 pexnma «MHnynanusauma» npu oTCyTCTBMM OLWIMOOK B TECTE NamMsiTu 1 npwm
YCNoOBMM, YTO NPV Nogade NuTaHuns He Gbina HaxaTa kHonka MODE;
e 13 KOMaHAHOrO peXxmnma ¢ NomoLLbo komaHabl $E unu Haxxatum kHonku MODE.

Mpy ncnonb3oBaHUM MakeTHOro pexuma AaHHble, HanpaBnsieMble B MOAEM BHELUHUM
YCTPOMCTBOM (BblAaBaeMble MOAEMOM ANsi BHELLHEro yCTPoWCTBa) Mo nocrnegoBaTenibHOMY
nHTepdelicy, B 06LLEM BUAE AOIKHBI UMETb (MMEIOT) CeayoLLY0 CTPYKTYpPY:

DLE, STX, NETID,CMD, {DATA}, DLE, ETX, rge

DLE - cumBon «$»;

STX - cumBon «<»;

NETID — agpec mogema B cetn RS-485 unn RS-232 B dhopmate 4 HASFs (paseH
agpecy, 3agaBaemomMy komaHgon $MYID ans paguoceTn);

CMD - komaHga naketa B cpopmate 2 HASFs;

DATA — nonb3oBaTtenbCKkne JaHHbIE;

ETX - cumBon «>».

Bce ynpasnstowme cumsonsl (NETID, CMD v BcnomoraTtenbHble aHHbIe) NepeaaroTcs
B HEX dopmate B koge ASCIl BepxHero peructpa (‘0°...9", ‘A’...’F’). 3gecb n panee
npuHumaeTcsa cokpaweHne HASFs —Hex cumson B BepxHeMm peructpe B (popmate ASCII.

Mapametp NETID Heobxoaum ansa agpecauum mogemoB BHyTpu cetn RS-485. Ecnum
ncnonbayetcs coegmHeHme no RS-232, HasHayveHne napameTtpa NETID TepseT cBor cmbich,
OOHaKo OH B NMOBOM criyyae AOmKeH ObiTb KOPPEKTHO YCTAHOBIEH.
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Paduomodem “CIEKTP 433” Pykoeodcmeo no akcrniyamayuu Cmp. 26 uz 89

Cnepgyet ydecTb, 4To Npu pabote B cetn RS-485 B HacTosiwien Bepcum mogema He
peanu3oBaH anroputm npeaoTBpaLLeHus KONNu3nn. Moatomy Heobxoanmo
nocnegoBaTenibHO BXOAUTb B CEAHC CBA3M C KaXAblM MOOEMOM, MOAKMYEHHbIM B CeTb
RS-485, n He nocbinaTh LUMPOKOBELLATENbHbLIX NAKeTOB ANdA rpynnbl MOAEMOB, paboTatoLmx
B npegenax ogHon cetn RS-485. [JaHHOe orpaHuyeHne Takke KacaeTcsi U npo3payvyHoro
pexunma.

YnpasneHne noTokOM Npu NOogkMoyYeHun no RS-232 ocylecTBNAeTCs TakK Xe, Kak 1 B

pexunme "MNpo3payHbin” (¢ nomowbto curHana RTS/CTS).

A Ecnu B none «DATA» BcTpedaeTcsa cumon «$», ansa obecneyeHus

Npo3pavyHOCTMN OH A0SMKeH ObiTb y6nupoBaH.

5.6.1 PEXuM NEPEAAYM OAHHBIX «[TAKETHBLIM #1» (DCE - DTE)

KomaHabl pexnma «lMakeTHbin #1»

Tun / ¢popmam: ‘00’ / $<NETID,00,TO_ID,FROM_ID,DATA$>
3HaveHue: | NHdopMaunoHHkIn naket oT mogema FROM_ID mogemy TO_ID.

lpumeyvarue: | Paamep nons DATA He Gonee 256 6awnT. s obecriedeHus: npo3padyHocmu OaHHbIX CUMEOSbI
«$» 6 none DATA dybnupyromcs.

lMpumep: | $<00010000011234hello$> - gaHHble “hello” oT mogema 1234 mogemy 0001.
$<000100FFFF1234hello$> - paHHble “hello” oT mogema 1234. [aHHble nepepaHbl B
LUMPOKOBELLATENTbHOM peXnme.
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Tun / popmam:

3HayeHue: :
dopmat komaHabl: T0AAAALLLL
{ Het cBsian ¢ mogemoM AAAA, notepsiHo LLLL 6aiiT AaHHbIX.
i laHHoe cooblieHne BblgaeTcs nocrne 3agaHHoro komaHaon $RETRY uucna GesycneluHbix
i nonbIToKk nonyuutb noateepxaeHne (ACK) o6 ycnewHom rnpuveme WHEOPMALMOHHOIO
i (vHomBuayanbHoro) naketa ¢ MogemoM AAAA TonbKo B pexume «lakeTHbin #2» (DTE-DCE).
: HenoaTteepxaeHHble Mmogemom AAAA faHHble TEPSIOTCS.
! Mpumep: $<0001 10 1234 001A$> - HEBO3MOXKHO YCTaHOBUTb CBA3b C Moaemom 1234;
{ notepsiHo 0x001A (26) GaiiT AaHHbIX.

Tun / popmam:
3HaveHue:

lMpumeyvaHue:

lMpumep:

“1x’/ $<NETID, 1x, DATA$>
Komanga 10:

i Komanpa 11:

i ®opmat komaHabl: 1T1AAAA

: ObmeH gaHHbiMM ¢ MopgemoM AAAA ycnewHo 3aBeplieH. Agpec AAAA MoXeT ObiTb Kak
| rpYNMoBbLIM, TaK U UHAMBUAYATLHBIM.

Mpumep: $<0001 11 1234$> - 06MeH AaHHbIMK ¢ MogeMoM 1234 ycrelHo 3aBepLLEH.

Komanpa 12:

i ®opmat komaHabl: 12AAAALLLL

i BHayeHe AAAA, LLLL — 4 HASFs

{ Mogem AAAA He oTBeyvaeT, notepsiHo LLLL 6aiT gaHHbIx.

i laHHoe cooblueHne BblaaeTcs nocrne 3agaHHoro komaHgon $RETRY uucna GesycneluHbix
i nonbIToKk nonyuutb noateepxaeHne (ACK) o6 ycnewHom rnpuveme WHEOPMALMOHHOIO
i (vHomBuayanbHoro) naketa ¢ mogemom AAAA 1 Tornbko B pexume “MakeTHbin #2” (DTE-DCE).
i He noateepxaeHHble Mogemom AAAA fiaHHble TepsitoTcs.

Mpumep: $<0001 12 1234 001A$> - mogem 1234 He oTBevaeT; notepsiHo 0x001A (26) Gant
i AaHHbIX (Npob6enbl BCTaBneHbl Ans HarnsgHoCTK).

i Komanga 13:

i ®opmat komaHabl: 13AAAARRBBCC

i 3navenune A, L —4 HASFs, R, B, C - 2 HASFs

i Uctek Tanm-ayT oxupaHus noaTeepxaeHus ot moaema AAAA. Tun nakeTa, Bbi3BaBLUETO
: 3anyck ACKT Ttainmepa, cogepxutcsa B RR. ObLiee yncno nonbITok nepegaTb NakeT COAEPXKUT
i uncno BB, Homep Tekylen nonbiTkn — CC. Mo ucteveHnn BB HeyaauHbIX NOMbITOK BbigaeTcs
i komaHga 12.

i Tun nakeTa RR onpepenseTcs cneaytowmm obpasom:

i 00 — MHpopMaLIMOHHBIN NakeT B pexume "Touka-Touka” (kagp Ni)

i 01 — cnyxebBHbl NakeT onpoca B pexume “"Touka-Todka” (kagp Qry)

{ 02 — cnyxebHblit He HyMepoBaHHbIN nakeT (kagpsbl Sink,Disc)

i 03 — MH(POPMALMOHHBIN NaKeT He NoNb30BaTeNbCKUX AaHHbIX (kagp Ap)

i 04 — nHbopPMaLMOHHBIN MakeT B pexume "Toyka-Touka” 6e3 ycTaHOBneHWst coeanmHeHns (kapp
: Np)

MoapoGHO TUMbI NakeToB onucaHbl B M. "CTpykTypa AaHHbix koMaHa $LOG 1 $SCAN. Vctopus
{ obMeHa. Mpumepsb!”

Mpumep: $<0001 13 0004 03 04 01$> - npowmsowlen Talm ayT nepenayn naketa “Ap” mogemy
i 0004. Howmep Tekyuwlen nonbitkn 1. Bcero Gyaer ocywecTBneHo 4 nonbiTkn (npobenbl
! BCTaBleHbl AN HarnsgHocTy).

- 20°/ $<NETID,20, TOID, DATA_SIZE_ GET$>

Mogem npuHan us DTE yctponctea DATA_SIZE_ GET 6anT gaHHbIX, NpeaHa3HayYeHHbIX Ans
nepegaym mogemy TOID.

[aHHoe coobLeHne BblgaeTcst ToNbko B pexume «llakeTHbin #2» (DTE-DCE); oHo aBnseTcs
noKanbHbIM NOATBEPKAEHUEM O NPUEME LaHHbIX.
DATA_SIZE_ GET - hex 3HaueHue (4 ASCII undpbl).

$<0001201234001A%> - wmogem npuHan ot DTE Ox001A (26) 6aiT A[aHHbIX,
npefHasHadeHHbIX Ans nepegadv mogemy 1234.
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Tun / popmam:

3HayeHue:
: dopmat komaHzsl: 30 (none DATA oTcyTcTByeT).
i NlaHHoe cooblleHre BblaaeTcs, eCcrim MoaeM NPUHAN co cTopoHbl DTE olwmb04Hyo komaHay.
i KomaHaa cunTaeTtcs owmnBoYHON, ecny cTaplimii nony6ant 3HadveHuss komaHasl paseH 0, a
i Mnaflwuin He siIBNsSieTCs AOMYCTUMON KOMaHdoi. CnMcok AOCTYMHbIX KOMaHa CM. B pasaene
i «Pexum nepegayum gaHHbIx «lMakeTHbin #2» (DTE - DCE)».

‘30’ / $<NETID,3x, {DATA} $>
KomaHnpga 30:

Mpumep: $<000130%$> - mogem 0x0001 NPUHAN OWIMGOYHYIO KOMaHAY.

i KomaHnpa 31:

i ®opmat komaHgbl: 31,cmd.

i Mogem npuHsan co ctopoHel DTE komaHay cmd ¢ HeBepHbiMK napameTpamu. Hapyledve
i popmaTta koMaHabl 03HAYaeT, YTO B KOMaHAe Nonsi C HEBEPHbLIM 3HaYEHNEM.

i Mpumep:

¢ $<0001040000FF$> $<00013104$> - momem npuHan komaHdy 0400 (yaaneHHbin onpoc
i Mogema), opHako nmone agpeca He MOXeT OblTb rpynnoBbIM, Ha 4TO BblAaHO
i COOTBETCTBYIOLLEE NpeaynpexaeHue.

. KomaHpa 32:

i dopmaT KoMaHb!:

i 32 (none DATA otcyTcTByeT)

i laHHOe cooOLLeHNe BbIOAETCs, €Cnv MoAeM MNpWHAN co CcTopoHbl DTE paHHble, He
i npeacTtasneHHble B koae ASCII Tam, rae oHM AOMXKHbI ObITb B JAHHOM Kofe.

Mpumep:
: $<000100h$<000132%> - mozem npuHan komangy 00 (nepegava AaHHbIX), OOHAKO Mone He
npeacrasneHo B koge ASCII.

i Komanpa 33:

i ®opmat komaHabl: 33, ADR

Uucno 6OanWT paHHbIX, nNpefHasHadeHHblXx Anst nepegayn mogemy ADR, npeBbiwaet
! MaKcumarnbHO AOMyCTMMOE 3HaveHue Ana ogHoro maketa (cM. pasgen «Pexum nepepaum
i gaHHbIX «[MakeTHbin #2» (DTE - DCE)»). Bce npuHsitble gaHHble anst mojema ADR
i ynansiotcs n3 6ydepa moagema.

: Komanpa 34:

dopmat komaHgbl: 34, ADR

: HapylueHa npo3payHocTb AaHHbIX, NpeAHasHadeHHbIX Ans nepegayn mogemy ADR.
i Mpumep:

i $<000100020002hello$s

: $<0001340002%>

i KomaHpa 35:

: dopmat KomaHabl: 35, ADR

i Yncno nonb3oBaTenbCKUX nonybant paHHbix B ASCIl cdopmaTte, npegHasHayeHHbIX AOns
! nepenaun moaemy ADR, HeueTHO (Hanpumep, B KOMaHae 3anucu Npoduns).

: Komanpa 36:

: ®opmat komaHabl: 36,ADR

¢ MNMonb3oBaTenbCckMe AaHHble, NpegHasHavyeHHble Ana nepegadn mogemy ADR, nNpuHATHI He B
- koge ASCII (Hanpumep, B KOMaHae 3anucu npoduns).

: KomaHnpa 37:

. dopmart komangbl: 37,ADR

¢ Paamep nonb3oBaTenbCKMX AaHHbIX, NpegHasHayYeHHbIX ans nepegayn mogemy ADR, paseH 0
: (Hanpumep, B KOMaHAe 3anucu npoduns).
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Tun / popmam:
3HayeHue: :

‘4x’/ $<NETID,4x, DATA$>
Komanga 40:

: dopmart komaHbl: 40SSSS

: CooblLjaeT pa3mep cBoboaHoro Gydepa MoAema Ha UCXoAsLLME AaHHble. [laHHoe cooblueHne
| SIBNISIeTCS OTBETOM Ha KOMaHzy B CTOpOHy Mogema (cM. pasaen «Pexum nepeaayun AaHHbIX
i «[NakeTHbIN #2» (DTE - DCE)»). Mone SSSS — (4 HASFs).

Mpumep: $<0001 40 2000%> - pasmep bydepa paseH 0x2000 GaiT (8 K6anT).

KomaHnpa 41:
: OtBeT Ha KkomaHay nokanbHoro onpoca 0301 (cm. pasgen «Pexum nepefayn OaHHbIX
i «[MakeTHbIN #2» (DTE - DCE)»).

Mpumep: $<0001 41$>

: Komanpa 42:

i ®opmat komaHabl: 42AABBCCDDEE

i laHHasi KoMaHAa nocbinaeTcs MOAEMOM NOCHe BKIOYEHUS NUTAHUS U NPOXOXAEHUS pexuma
i Hnumanusaumu. Mona A,B,C,D,E — Bepcusa MO mogema (2 - HASF).

Mpumep: $<0001 42 0205000202%> (npoGenbl BCTaBreHbl AN HarnsagHocTy).

Tun / hopmam: i
3HayeHue: :

50’/ $<NETID,50, DATA$>
Bblgaya nHgopmauum o npueme BER naketa

© ®dopmat nons DATA: AAAA LL FF EEEE NN RR, rzge:

i AAAA — agpec otnpasutens BER naketa (4 HASFs);

i LL — anuHa naketa (2 HASFs);

. FF — npusnak FEC (2 HASFs);

: EEEE - uucno ownbok (4 HASFs);

: NN — nopsigkoBbii Homep BER naketa (2 HASFs);

: RR — ypoBeHb RSSI npu npueme 3aronoska BER nakerta (2 HASFs).

lMpumep:

$<0002 50 0001 45 00 0001 03 07%>

- NMpunaTt BER naket anuHon 69 (0x45) Gawit 6e3 koga FEC. Yncno owmbok - 1, nopaakosbiii
- Homep naketa - 3. YpoBeHb RSSI npu nprveme 3aronoeka naketa - 7

: $<0002 50 0001 46 OF 0000 02 06%>

: MpuHsaT BER nakeT anvHon 70 (0x46) 6ant ¢ kogom FEC. Yucno owmbok - 0, nopsiakoBbIi
: HoMep nakeTa - 2. YpoeHb RSSI npu npueme 3aronoska naketa - 6 (Mpobenbl BCTaBMneHbl
: Ansa HarnggHocTw).
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Tun/ gpopmam: ‘6x’/ $<NETID,6x, DATA$>
3HaveHue: | KomaHga 60:
dopmat komaHgbl: 60hhhhAABBCCDDEE
Bbigava cTpokm Bepcum nokanbHoro/yaaneHHoro mogema (otBeT Ha komadgy 0400,
i cM. pasgen «Pexum nepegayum gaHHbix «lMakeTHbin #2» (DTE - DCE)»).
hhhh — agpec nokanbHoro/yganeHHoro mogema (4 HASFs).
: AA,BB,CC,DD,EE - 2 HASFs. Pacwudposky cm. B pasaene «/IcTopus Bepcui».

MNpumep:
i cmd hhhh AA BB CC DD EE
$<0001 60 0004 00 11 00 01 00%>

i Mpobenbl BCTaBNEHbI ANA HArnsAHOCTY.

i KomaHgpa 61:

i dopmat komaHabl: 61{DATA}

Bblgaya nokanbHoro/yaaneHHoro npodunsa (oteeT Ha komaHay 0401, cm. pasgen «Pexum
i nepegayn gaHHblx «akeTHbI #2» (DTE - DCE)»).

{DATA} — npodmnb. Kaxgbin 6ant npodpunsa nepegaetcsa asymsi kogamu B ASCII.

KomaHpa 62:

i ®opmat komaHabl: 62{DATA}

: Bblgaya nokansHoro npodwuns, sarpyxaemoro no komange $IEE (otBeT Ha komaHay
: 0402, cm. pasgen «Pexum nepegaymn gaHHbix «MakeTHbir #2» (DTE - DCE)»).

i {DATA} — npodounb. Kaxapin 6ant npoduns nepeaaetcsa B dopmate 2-HASFs.

5.6.2 PEXuM NEPEOAYM OAHHBLIX «[TAKETHBIN #2» (DTE - DCE)
KomaHgbl pexunma “fNMakeTHbIN #2”

Komanoa: ‘00’ / $<NETID,00, TYPE, TXID,DATA$>
3Hauenue: : [NakeT AaHHbIX, NpeaHasHavYeHHbIX Ana nepegayn mogemy TXID.
- BHaueHve nonst TYPE (2 HASFs):
- Butsbl:
171615 4 3 2 1 0
- -] - Link_Mode | FEC2 FEC1 FECO

. Link_Mode — 3agaeT pexum obmeHa. Ecnu 6uT Link_Mode = 1, npoucxogut oGMeH ¢
MOAEMOM B pexmme 6e3 ycTaHOBRNeHust coeanHeHuns; npm atom agpec TXID He gomkeH
: ObITb rPYNMNOBbLIM.

. | -nepemexeHne: 1 — nepemMexeHne BbikMoYeHo, 0 — nepemexeHne BKIIOYEHO.
FEC2...FECO - 3agaeT BO3MOXHOCTb NepegaeaTb AaHHble ¢ kogom FEC.

- Tabnuua koamposku koga FEC aHanornyHa koguposke npu Beoae komaHgon $DFEC.

: PaspsaHocTb gaHHbIX (8 nnn 7 61T) onpenensieTca asTomaTudecku. [ns obecneyveHns
. NPO3payHOCTM AaHHbIX cMBOrbI $ B none DATA fomxHbI Ay6nvmposaTbes.

lpumep: $<000100101234hello$> KomaHnaa mogemy 0001 nepenatb moaemy 1234 ctpoky «hello» B
i pexume 6e3 yCTaHOBNEHNS COEAVNHEHWS.
| $<00020001FF02hello$> KomaHgoa momemy 0002 nepepaTb rpynne mogemoB 02 CTpPOKy
i «hello» B WKMpoKoBewWATENbHOM pPeXMMe C  BKMHOYEHHbIM
nomexoycTon4ymebiM kogom RS(7.3).
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KomaHoa:
SHayveHue:

‘01’ / $<NETID,01, TYPES$>
lpynna KomaHa ynpasneHneM aBTOMaTUHECKUM (LIMKIINYECKMM) PEXMMOM.

: SHaveHwve nons TYPE ( 2 HASFs):

: 00 - HayaTb 3anucb MOTOKa KOMaHA [Ans LMKIMYECKOro pexuma (cM. pasgen «Pa6ota B
i aBTOMaTUYECKOM (LIMKITMYECKOM) PEXUMEN ).

i [laHHast koMaHAa He 3anvcbiBaeTcs B ovepeab KOMaHa MoAeMa U UCMOSTHSETCSl HEMEATIEHHO.

i 01 - OcTaHOBMTL 3anMUCb MOTOKA KOMaHA M aKTMBU3NPOBATL LIMKMUYECKUA PexmMM paboTbl (CMm.
i pasgen «Pabota B aBTOMaTUYECKOM (LIMKMNYECKOM) PEXUME).

: laHHaa koMaHOa He 3anucbiBaeTcs B oMepedb KOMaH4 MOAEeMa M UCMOSHAETCA HeMea eHHO.
i LIMknnyecknin pexum paboTbl aKTMBM3MPYETCS MOCMe BbINOMHEHWA BCeX KOMaH, CreayroLmx
! [0 HaYana 3anucy NoToka KOMaHA AN LMKIIMYECKOro pexuma.

i 02 - OCTaHOBUTL UMKMMYECKMIA pexum paboTbl (cM. pasgen «PabGota B aBToMaTM4YeckoM
i (UMKNNYECKOM) pexunmey).

i OcTaHoBKa UMKNMYECKOro pexmma paboTbl NpoMCXOOWT MOCMe 3aBeplUeHUst  TeKyLuei
i TpaH3akuum B admnpe (ecnm Takosas UMeeT MeCTO).

i Limknnyeckun pexum paboTbl 3aKaHYMBaeTCsi Takke MNpu npueme MOOEMOM NaKeToB CO
i ctopoHbl DTE ¢ komangoi 00.

lNMpumeyaHue:

| [laHHas koMaHZa 3anucbiBaeTcA B oMepedb KOMaHO ModeMa U BbINOMHAETCS nocne o6paboTku

| TEKyLLUMX KOMaHA (ecnu TakoBble MMEHTCS).

Komanoda:
3HayveHue: :

‘02’/ $<NETID,02, TYPE,VAL$>
KomaHga ynpasneHnem TekylwMMu napameTpamu nepegaynm AaHHolx B adump. lMone VAL —

- 2 HASFs.

: 3HaueHue nons TYPE ( 2 HASFs):

:00 - 3agepxka DELAY_SEC (0-255cekyHf) mexzay nocrnegoBaTenbHbIMU TpaH3akuusMu
: Mmogema ¢ mopgemamn. Ecnu 3apgepxka pasHa O, nakeTbl nepegaloTca HenpepbiBHO. Komanaa
: aKTMBMU3MpYeTCs nocne nepedaun Tekyuwlero naketa. [aHHbIA napameTp WUMeeT CMbICH
! MPUMEHATb B LIMKNMYECKOM pexume. Nepegava AaHHbIX/ONPOC MOAEMOB AOMMKEH NPOUCXOAUTb
: C NepuoaoM, OTIIMYHBLIM OT Hyris.

: 01 - Yucno RETRY_NUM peTpaHcnsiumin naketos, TPeByoLmnx NoaTBEPXKAEHNS.

: laHHOe 3HauyeHWe aKTUBM3MPYETCA TOMbKO MpW nepepade MHAMBMAYanbHbIX MAKeToB (CM.
: SRETRY).

: 02 - Ynucno BCMAX_NUM nepepay konui winpokoseLlaTtensHoro naketa (0-255).

lpumep:

$<0001 0200 0A$> - komaHaa mogemy 0001 — nocne nepedayn TEKyLLEro naketa npoucxoauT

. 3apepxka Ha 10 cekyHA.

: $<0001 0201 05$> - komaHAa mozemy 0001 - 5 nombITOK ANS yCnewHon nepegayn nakerta,
: TpeByoLLero NoaTBEPXKAEHNS.

¢ $<0002 0202 03%> - komaHaa moaemy 0002 - Kaxabli LIMPOKOBELLATENbHbIN NakeT nepeaaeTcs
: no 3 pasa.

(Mpobenkl BCTaBneHb! 4 HAarnsgHoOCT)

Yucno 6atim e

6ycpepe: |
KomaHoda:

3HayeHue: :

0

03’/ $<NETID,03,CMD _ID$>
3HaueHune nonsg CMD_ID ( 2 HASFs ):

00 - Mony4ynTb pasmep cBoboaHOro Oychepa Mogema Ha ncxogsme gaHHbIe.

: OTBeTOM Ha kOMaHay siBnAeTca nakeT ¢ Tunom 40, nocbinaembin mogemom B DTE B pexunme
i nepefaun gaHHbIx “MNakeTHbIn #1” (DCE-DTE).

i 01 - JNlokarnbHbIil ONpoc MoAeMa.

i OTBETOM Ha KOMaHay siBnsieTcs naket ¢ Tunom 41, nocbinaemelii mogemom B DTE B pexume
! nepeaaym gaHHbIx “MNakeTHbint #1” (DCE-DTE).

i 02 — Bxop B KOMaHAHBIN PEX1M

i 03 — AnnapartHblii cbpoc moaema.
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KomaHoa:
3HaueHue: :

04’/ $<NETID,04,TYPE,ID $>
Mone ID — 4 HASF cumBona.

. Bnauenue nons TYPE ( 2 HASFs):

: 00 — Onpoc mogema ID. OTeBeToM Ha AaHHyto komaHay aenseTcs ASCI cTpoka Bepcun mogema.
: Ecnu ID coenapaet ¢ MYID, onpoc ocyLIecTBRsSIETCA NOKarnbHO, MHave - yaaneHHoro moaema
:ID.

: 01 — yTeHne npoduns mogema. OTBETOM Ha AaHHyl KomaHay siBnseTcs komaHaa 61. Ecnm ID
i coBnagaeT ¢ MYID, npodunb cuMTbiBaETCA y MOKanbHOro MoJema, uHadye - y yAaneHHoro
i mogewma ID.

: 02 - yTeHve npodunsa moaema, 3arpyxaemoro no komanae $IEE. OTBeTom Ha faHHyO KOMaHay
. ABNsieTCA KoMaHaa 62. [aHHbi Npodunb CHATLIBAETCA TOMbKO Y NOKanbHOro Moaema, npu
i aTom napameTp ID urHopupyetcs.

KomaHoa:
3HaueHue:

‘05’ / $<NETID,05, TYPE,ID,DATA$>

3HaveHue nonsa TYPE ( 2 HASFs):

i 00 — 3anucb_npodmnsa B Mogem.

i Mone ID ( 4 HASFs ): agpec koHgurypupyemoro mogema. Ecnv ID paseH MYID nokanbHoro
i Modema, 3anuncb NPoduUnsA NPOMCXOAMT MOKarbHO, MHa4Ye — Npodunb NnepeaaeTcs yaaneHHoMy
i mogemy ID ana nocrneaytolen 3anmcu.

i Mone DATA coCTOUT 13 CreayoLmx nonemn:

: Mone «TO» ( 2 HASFs ): onpeaenseT TaiiM-ayT Ha BLIMOMHEHWe KOMaHabl. TaiimM-ayT 3agaeTtcs
i B MHTepBanax, kpaTtHbix 1c. Ecnn 3anuck npoduns nNpoucxoauT fnokanbHo, napametp TO
! UrHopmpyertcs.

i Mone «PSW» ( 8 HASFs): none napons. B ganHoit peanusauum MO Mogema 3HayeHue He
i UMeeT CMbiICT.

i Mone «ID» ( 2 HASFs): NneHTudmkatop nsgenus.

i Onsa nspenua «CrNEKTP 433» gomkeH bbiTb ycTaHOBIEH B 3HadYeHune 01.

i Ana nspenua «Kypc RADIO» posmkeH 6biTb ycTaHOBMEH B 3HaveHne 03.

{ Mone «PROFILE» : Mpodwunb Mmogema. Kaxabin 6anT npoduns nepepaetcs B suae 2 HASFs.
i Yucno 6anT npochunsa JOMKHO BbiTb YETHO M He OOSHKHO MpeBbiaTh pasmep npoduns. Yvcno
i 6anT npocunsa moxeT GbiTb MeHblue pasmepa Bcero npodwvns. B gaHHom cnyyae 6yayt
i U3MEHEHbI TOJbKO MepBble N GanT Npoduna mogema.

¢ Mpuwmep:

i $<0001 0500 0004 05 12345678 01 22223333....$>

i TanmM-ayT Ha BbINoNHeHWe paseH 5 c. Mpodunb HauMHaeTcsa ¢ napametpa $MYID = 2222.

i03 - foctyn K cneuvanbHbiM _napametpam usgenun «Kypc RADIO» u «CHEKTP
i 433 OEM».

i Mone ID (4 HASFs): agpecyembii mogem. KomaHabl, npegHa3HayeHHble AN UCMOSTHEHWS
i mogemom «CIEKTP 433» (mone NETID coBnagaet ¢ nonem ID), urHopupyoTcss MOSEMOM
{ "CMEKTP 433", B NpOTYBHOM Crly4ae KoMaHabl nepeaatTcs B admp.

i Mone DATA cOCTOUT 13 CrieyHoLImMX Nomneit:

i Ctpyktypa nons «DATA» He onpefeneHa B pamMmkax 4aHHOTO PyKOBOACTBA.

Mpumep: :

$<0001 0500 1234 05 1233FFFF$> - komaHaa mogemy 0001 nepenaTb nepsble YeTbipe banTa

- npocpunst Mmoaemy 1234 ¢ Taiim-ayToM BbiNonHeHust 5 ¢. MNocne BbINONHEHUs kOMaHAbl 3anvcu
: npocpuna mogem 1234 6ygoeTr umeTb cneayowue napametpbl: TXID=FFFF, MYID=1233
i (npobenbl BcTaBneHbl AN HarnaaHocTw).

KomaHoa: .

‘06’/ $<NETID,06,00,ID, TO $>

KomaHpa cbpoca yaaneHHoro mogema.

: Mone ID ( 4 HASFs ): agpec yaaneHHoro mogema. Ecnu ID paseH MYID nokansHoro mogema,
: cBPOC NMPOMCXOAMT NOKAmNbHO, UHaYe OCYLUECTBIISIETCA NoMbiTka CEPOCUTL yaaneHHbI MOOEM.
: NokanbHbIn cBpoc aHanornyeH komaHge 0303 3a UCKMOYeHUeM TOro, 4To cBpoc no KomaHae
: 0303 npoucxoamT MrHOBEHHO, a komaHaa 0600MYID cTaBuTcsi B o4epeab Ha BbINOMHEHME.

i Mone TO ( 2 HASFs ): onpefensieT TaiiM-ayT Ha BbINOSHEHWE KOMaHAabl. TaiM-ayT 3agaeTcs B
i MHTepBanax, kpaTHbIX 1 ¢. Ecnun cbpoc ocyllecTenseTcs nokansHo, none TO nrHopupyetcs.
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Komanda: ‘07’/ $<NETID,07, TYPE,ID,FREQT, FREQR,AR,TO$>
: YcTaHoBKa 4acTOTbl M CKOPOCTM nepeaaY no acupy yaaneHHoro Mnm nokansHoro Mogema

: Mone TYPE ( 2 HASFs ): npusHak 3anucy B QHO3Y 3HauyeHust 4acToThbl M CKOPOCTW nocne
i BbINOJSIHEHWSI KOMAHAbI.

i 00 — 3anuce B QHO3Y He nponcxoauT;

i 01 — nocne ycraHoBku NapamMeTpoB agompa ocyuecTensercs 3anuce 8 IHO3Y.

: Mone ID ( 4 HASFs ): agpec ynanexHoro mogema. Eciv ID pased MYID nokanbHoro mogema,
i mapamMeTpbl 3ahupa ycTaHaBNMBAaIOTCS Ha NIOKanbHOM MoJeMe.

i Mone FREQT / FREQR ( 4 HASFs ): 3HayeHue 4acToTbl nepedaun / npuema. 3agaetcs B
i eanHMLax, kpaTtHblx 1 kU, HaymHasa ¢ YacTtoTbl 433000 KIu:

1 433000 = 0x0000

433001 = 0x0001

: 435000 = 0x07D0

: Mone AR ( 2 HASFs ) umeeT crieayiolLyto CTpYKTypy:

L 3HadeHne .
LT-6 T
. MNpunaHak ycTaHOBKM CKOPOCTU No admpy B 3HadeHue 76800 6oa. Ecrm

5 : 6ut 5 yctaHoBneH B “1”, 6uthl 2...0 UrHOpMpyoTCS.

: 3HayeHne MowHOCTM nepepaTynka. PaclumdpoBky 3HayeHWidi cMm. B
4 -3 : onucaHuu komaHabl $PWR.

2...0 : CkopocTb obmeHa no adwmpy. PaclumdpoBky 3HaYeHUn CM. B onucaHuu
: komaHabl $AR.

i Mone TO ( 2 HASFs ): onpegensieT TanM-ayT Ha BbINOMHEHWE KOMaHAbl. TaiM-ayT 3agaeTcs B
i MHTepBanax, KpartHbix 1 ¢. Ecrnu yctaHoBka napameTpoB OCYLIECTBIIAETCA fokanbHo, none TO
! UITHopUpyeTCS.

5.6.3 PABOTA B ABTOMATUYECKOM (UMKITMYECKOM) PEXXUME

Mogem MoxeT paboTtaTe B aBTOMaTMYECKOM (LMKNUYECKOM) pexume, NMpu 9TOM OH
OOIDKEH HaxoOuTbCA B pexume nepefadn gaHHblix «[llakeTHbIn#2». B aBTOMaTuveckom
pexnMme mogem onpalumBaeT yaaneHHble MOAEMbl Ha Hannune AaHHbIX ANna nepegadv n/vnm
nepegaeT PUMKCMpOBaHHbIE AaHHblIE MogemMaM (rpynne MOAEMOB).

Uucno naketoB aBTOMATUYECKOro pexunma paboTbl OrpaHUYeHO TOMbKO BHYTPEHHUM
6ydepom moaema Ans nepenayn aaHHbIx (permctp $RG25).

[aHHbIn pexym yoobHO NpUMEHATb B pagnmoceTy, umetowen ogHy «basoBylox»
CTaHUMIo, KOTopasa nocrnegoBaTeNnbHO onpawmBaeT yaaneHHble 06bekTbl. B aTom pexnme
NCKITIOMaeTCs KONMM3ns NakeTos, T.K. nepegady UHULMMPYET TONbKo 6asoBasd CTaHUus.

5.7  Pexum «lPsimon gocTyn»

B aTom pexume moaem npefocTaBnsieT BHELHEMY YCTPOWCTBY «MPSIMOM [OCTYN K
aupy» (TouHee, K MOOYNATOPY M AeMOoAynsTopy BCTPOEHHOro npuemonepegartyuka). [Ans
obmMeHa faHHbIMM B 3Mpe BHELIHee YCTPOWCTBO MpU 3TOM MOXET UCMOoNb30BaTh
COBCTBEHHbIE MPOTOKOSbI, CNOCOOLI MOMEXOYCTONYMBOrO KOOUPOBaHUSA, agpecauun 1 T.4.

[ns Beibopa pexuma «pamor gocTyn» HeobxoauMO:
e yCTaHOBUTb nepemMbldky «WHTepcenc» Ha nnate mogema B MOMOXeHWe
«RS-232»;
e ecnun HeobxoauMmo, 3afaThb B KKOMaHOHOMY» peXume napameTpbl, OTHOCALLMECH
K npuemonepenatumky (pabouyto 4acToTy, MOLLHOCTb, AEBMALMIO, LUNPUHY
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MOockbl NPUEMHUKa, pexuM paboTbl NPUEMHUKa, CKOPOCTb AaHHbIX B adupe,
BKITHOYUTb UMW BbIKMIOYUTL CUHXPOHU3ATOP);

yCTaHOBWTb 3Ha4YeHne pernctpa no agpecy $F2 B 3HayeHne 0x87 (cm. pasgensl
«$RG — 3anucb / 4YTeHME  TEXHOMOrMYecKUx napamMeTpoB Moaema» U
«AKTMBM3aLMA pexnma «lpamon JocTyn»);

nepesanyctutb MoAem (BbIKNIOYUTL/BKNIOYUTL NUTAHWE UM KpaTKOBPEMEHHO
HaxaTb kHonky RESET Ha nnaTte mogema).

B pexvme «[pamoin gocTyn» MeHsieTcs Ha3HayeHue curHanos nHTepgerca RS-232:

RTS (RX/TX) | Bxog nepeknioveHus «MNpuem»/«lMepenaya.

CTS (ACK) | Bbixog curHana KBMTMpPOBaHUSA (NOATBEPXAEHUSA) MNepeknioveHns

«Mpunem»/«Mepenavay.

TXD (DIN) | Bxog nocrnegoBaTtenbHbIX AaHHbIX A58 nepefayn B acoup.

RXD (DOUT) | Bbixoa NpuHATBLIX U3 admpa nocriefosaTernbHbIX JaHHbIX.

NHTepdelic RS-485 B aTom pexume He paboTaer.

TXD (DIN)

- HTpOnn nemornepegaTimk
RS-232 KoHTponne Mpuemonepena

_ CTS (ACK)

g tDD TXD (DIN) P———————— » DIN > Mogynsatop 1

<

RTS (RX/TX)

P CTS (ACK)
h P SPLY o
EEPROM [« P CuHTe3aTop
4 AHTEHHbI

‘{>C RTS (RX/TX | RXTX (RXITX)_| nepexniouatens

U

_RXD (DOUT)

G<\r RXD(@OUT)  DOUT [emopynsTop+ J

CUHXPOHM3ATOP

PucyHok 5.1 - Cxema pabombi modema 8 pexume «[lpsimolti docmyn»

O6patuTe BHMMaHWe, 4TO CWUrHanbl Ha BXOAHbLIX/BLIXOAHbLIX KOHTaKTaXx
nHTepdenca RS-232 mogema oTnMYalOTCA OT «BHYTPEHHUX» (MOrMYecKmx)
CUrHaNoB He TONbKO ONEKTPUYECKUMM YPOBHSAMU, HO W WHBEPTUPYIOTCS
BCTPOEHHbIM popmumpoBaTenem RS-232:

e (oT muHyc 12 go +1,2) B Ha RS-232 cootBeTcTByeT noruyeckon 1

«BHYTPUY;

e (o1 +2,4 no +12) B Ha RS-232 cooTtBeTCTBYET fiorn4yeckomMy 0 «BHyTpu».
OnucaHue curHanoB U BpeMeHHble AuarpaMmbl COOTBETCTBYHOT
«BHYTPEHHUM» CUrHanam moaema.

KoHTponnep mogema npu BKIHOYEHUM
(vnn  cbpoce) ocyuwecTBnseT Buixon
MHUUManNM3aumio 1M YCTAHOBKY 3aJaHHbIX

nnMTaHna

Bxon
KOHTponnepa

KOHTponnepa

paboynx napameTpoB npvemonepeaaTynka p| 550 Ho make p| 550 Ho wake

n HauvnHaet

250 He

«TPaHCNMPOBaTb»  CUTHAmbI « 20l 1e

TXD n RXD oT1 nHtepdenca RS-232 k npuemonepenatynky n HaobopoT. BosHukatowee npu
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3TOM «ApoXaHue» ¢asbl CUrHanoB (4pkuTTep) He npesblwaeT 550 HC, 4YTO no3BondeT
npeHebperatb UM Jaxke Npu BbICOKMX CKOPOCTAX AaHHbIX.

Ona nepekntoveHns pexumoB «lpuem»/«Nepegadva» ucnonbdyetca curHan RX/TX co
Bxoga RTS mogema, npu 3TOM COCTOsiHME «1» COOTBETCTBYeT pexumy «[lpuem», a
coctosiHne «0» — «[lNepepava». Ha nepeknioyeHne B pexunm «llepefaya» BCTPOEHHOMY
npuemonepegatynky Tpebyetca Bpems nopsgka 250 mkc. [Onsa  «mHOpMMpoBaHMS»
BHELLHEro ycTpOMCTBa O 3aBepLUeHUM npouecca NnepeknioyYeHns u roToBHOCTUM nepedaBaTtbh
OaHHble B 3dup KOHTPOMSep BbICTABASET CUrHam KBUTUPOBaAHWUS (NOLTBEPXKOEHMWS)
CTS (ACK) B coctosaHne «0». Micnonb3oBaHne 3TOro curHana HeobsizaTenbHOE — BHELLHEE
YCTPOMCTBO MOXET MPOCTO BbbKAATb Bpems He MeHee 250 MKC mocre yCTaHOBKM curHana
RTS (RX/TX) B «0O».

B pexume «lepegava» (RX/TX=ACK=0) nocnegoeatenbHble gaHHble DIN co Bxoga
TXD mogema noctynarT HENOCPEACTBEHHO HA MOAYNATOP M nepegatoTca B adup. Mpn aTom
coctoaHunto DIN=0 cooTBeTcTBYET YacTtoTa Fo - AF, a coctosiHmio DIN=1 - yactota Fq + AF,
roe Fo — ycTaHOoBNeHHas HoMMHanbHasa paboyas yactoTta, a AF — ycTaHoBNeHHas gesvaums
YyacToTbl. BxogHble AaHHbIE HE CUHXPOHU3UPYHOTCA, BONPOC COBMIOAEHMS HY>KHOW CKOPOCTM B
adhmpe (ecnu aTO HYXKHO) AOIMKEH peLlaTbCs BHELUHUM YCTPONCTBOM.

—/Q(oman,qa BKITHOYUTb PEXUM "I'lepenal-la")
RTS (RX/TX)
/L
77
CTS (ACK) /@ 3TOT0 MOMEHTA AaHHbIE B 3d3mp9
<« "Tlpnem" —» "MNepepaya” "Tpnem"—
/L

7/

TXD (DIN) ’
NRZ

«| 250 MKc makc.

&
<

PucyHok 5.2 - [lepedaya OaHHbIXx 8 pexxume «llpsamol docmyrx»

B pexume «[lMpnem» (RX/TX=1) npu BbIKMIOYEHHOM CUHXpPOHM3ATOpEe (CM. pasgen
«AkTMBM3auma pexuma «lpsmon [goctyn») npuHATble M3 admpa AEMOAYNUPOBaHHbIE
paHHble DOUT nopatoTcss HenmocpeacTBeHHO Ha Bbixog RXD mogema. Ecnv BknoyeH
cuHxpoHusaTop, curHan DOUT «Bblgendetca» U3 curHana ¢ BbIXxoda Aemoaynsitopa
NPUEMHMKA C Y4eTOM 3a4aHHOM CKOPOCTU AaHHbIX B a¢upe. B aToM criydae curHan Ha
Bbixoge DOUT HaubGonee «4ncTbii» (MEHSIET COCTOAHME He 4Yalle, YeM OAuH pa3 3a ouT-
nepmog B COOTBETCTBMM C YCTAHOBMEHHOW CKOPOCTbID), HO ANnd  KOPPEKTHOro
PYHKLMOHMPOBAHMSA BCTPOEHHOrO CUHXpOHM3aTopa HeobxoauMmo cobntogeHve crneayroLmx
YCNoBUN:

e CKOpPOCTb AaHHbiX (BR) Ha Bxoge npuemHuka (B achmpe) He JormKkHa OTnmMyaTbes
OT yCTaHOBMNeHHON B Moaeme bonee, yem Ha 5%;

e nakeTbl OaHHbIX AOSMKHbI HayMHaTbCs C npeambynbl (NocnegoBaTeribHOCTb
010101...) onMHOM He MeHee 24 6uT;

e MOTOK JaHHbIX MOCfe 3TOro SOMMKEH UMETb, MO MEHbLUEN Mepe, OAMH Nepexos
oT «0» K «1» unu, HaobopOT, Ha Kaxable 8 OuT.

Takum obGpa3om, Npu BKMOYEHHOM CUHXPOHM3ATOPE MOXHO MOSIb30BaTbCs TOSbKO
HabopoM ckopocTen B adumpe, KOTOpbIA NO3BONSAET NporpaMMmpoBaTb MOAEM B KOMaHAHOM
pexume: 4 800, 9 600, 19 200 n 38 400 6o4. Mpn BbIKMHOYEHHOM e CUHXPOHU3ATOPE MOXHO
MCNonb3oBaTh OOy (QaXe «HEeCTaHOAPTHYK») CKOPOCTb OOMEHa OaHHbIMU BMNMOTb A0
76 800 6oa, npy 3TOM BHeLIHEEe YCTPOWCTBO CaMO [OMKHO 3aboTUTbCA O BblgeneHuu
JaHHbIX n3 curdHana DOUT.
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Mpn BbIGOpPE ckopocTM AaHHbiX (BR) crnegyeT npaBunbHO BbiOMpaTb MNOAXOAOSLLYHO
AeBnaumio vacTtoTbl nepegartymka (AF) v wunpuHy nomnockl nponyckaHust npuemHuka (BW).
Kak npaBuno, pgesvaums ycTaHaBnuBaeTcd B guanasoHe AF=(1-2)xBR, npu 3Tom
Heobxoanmas nosnoca NpMeMHMKa gomkHa obiTb BR>2x(BR+AF).

PekomeHayemble COOTHOLLIEHUS 3TUX NapaMeTpOB:

Crkopocmb OaHHbIX : [eeuayuss yacmomsl nepedamyuka : LLupuHa nosockl NpUeMHUKa

(BR), 600 (4F), kl'y (BW), kl'y

5 : 10

4 800 :
20 40
10 50

9 600 :
20 40
20 : 40

19 200 :
40 200
40 : 200

38 400 :
100 200

Mugukatop MODE B pexume «[lpsasMoi OOCTyn» MWraeT 3erieHblM C 4acTOTOMN,
NPONOPLMOHANbHOM CKOPOCTU AaHHbIX, NPUHATBIX U3 achmpa (curHan DOUT), nnm kpacHbimM ¢
4YacTOTOW, MNPOMOPLUUOHANBHON CKOPOCTU AaHHbIX, MPUHATBIX OT BHELLUHEro YCTPOWCTBA
(curnan DIN).

B pexume «[pamon JocTtyn», B OTNMYME OT OPYruxX PeXMMOB nepefayvn AaHHbIX, He
aHanmsnpyeTca ypoBeHb BxogHoro curHana (RSSI) Ha Bxoge npuemHuka, Mo3Tomy
nugukatop RX/TX B pexunme «[Mpruem» Bcerga ropuT 3eeHbIM.

B pexume «lMpsmon goctyn» He pabotaeT kHonka MODE, noaTtomy Ansa oTMeHbI 3TOro
pexvma HeobxoOuMO CHayana BOWTU B KOMaHAHbIN peXuM, nepes3anycTus Moaem
(nutaHnem wnn kHonko RESET) npu Haxatonm kHornke MODE (cm. pasgen «Pexumebl
paboTbl Mogema»), CHATb dnar BKMYeHus pexuma «[Mpamon poctyn» (cMm. pasgen
«AKTMBM3aLMA pexnma «pamon JoCTyn») U BHOBb Nnepes3anycTuTb MOLEM.

5.8 PetPAHCHSIUMS NAKETOB

Mopgem cnocobeH peTpaHCnMpoBaTb NakeTbl APYrMX MOAEMOB, He yTpaymBasi CBOUX
OCHOBHbIX (DYHKLNNA.

B cucteme mMoxeT ObiTb 4O 8 peTpaHCnsaTOpOB, HOMepPa KOTOPbIX 3a4alTCsl KOMaHAOM
$RPTN. Agpeca peTpaHcnvpyeMblx NakeToB 3agatTcs komangon $RID.

B «kaxgom nakete, nepegasaemMoM B 3admp, HaxoauTcs  crieyunanbHoe
peTpaHcnsaumoHHoe none  (PI1), «koTopoe ob6pabaTbiBaeTcsa  KaXablM  aKTMBHbIM
peTpaHcnsaTopoMm. Mogem, paboTtas B pexume peTpaHcnaTopa, NpuHUMas Kkagp us agupa,
aHanusnpyeT PI1 un agpeca RIDxx. Ecnu B PI1 oTcyTCTBYeT Mapkep peTpaHcrauum ons
AaHHOro Mmogema W agpec B nakete coBnan ¢ ogHuM wm3 RIDxx, npuHATBIA Kagp
3anucbiBaeTCs BO BHYTPEHHIOW PETPAHCIIALMOHHYIO ovepedb, paboTatollyto no npuHuuMny
FIFO (nepBbin Bowen, nepBbin Bbiwen). Bcero B oyepeaM OOHOBPEMEHHO MOXET
Haxoantbcs 00 8 nakeToB. [lakeTbl, NpegHa3HA4YeHHble ANS peTpaHCcnAuuKn, MoryT ObiTb
3agepxaHbl B 6ydepe ovepeaun Ha 3ajaHHoe BpeMs. Bpemsa yaepxaHusa gaHHbIX B ovepeau
nporpaMmMmupyeTcsl TexHoriormdyeckum napametpom RPT_DELAY ($RG28). Mo ucTteyeHuu
BpemeHn RPT_DELAY nakeTbl nepefatTca B apup.

PeTpaHcnsaums coobLueHnin, Haxoddawmxca B odepeamn, UMeeT MEHbLUMIA NPUopuTeT no
CpaBHEHMIO C Nepefadvert COGCTBEHHbIX AaHHbIX MoaeMa. PeTpaHcnaums MHPOpPMaLMOHHbIX
NakeToB MPOMCXOOMT TOMNbKO B Criyvyae NpaBuiibHOMO NpuemMa BCexX AaHHbIX nakeTta (B criyvyae
npvemMa AaHHbIX NakeTa ¢ owmbKamun, MHPOPMALMOHHBIN NAKET HE peTpaHCNMpyeTcs).
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Mockonbky mogeM B admpe paboTaeT B NONyAynnekCHOM pexume, Npu npuMeHeHuu
peTpaHCnATOpoB o6Liaa CKOpOCTb Mepedayn yMeHbluaeTca MpsAMO  MpOornopLuOoHarnsHO
KONMMYECTBY aKTMBHbIX PETPaHCNATOPOB, 3a4e/CTBOBAHHbLIX B rnpouecce nepefadv OaHHbIX
mexay aboHeHTamu.

Ana akTmBM3auum pexmma peTpaHCcrsauunm  OOCTaTOMHO  MPUCBOUTL  MOAEMY
YHUKarbHbIA peTpaHCcnsaumnoHHbIi Homep (komaHaa $RPTN) v BBecTn xoTst Gbl oauH agpec
oTnpasuTens/nonyyaTtens, nakeTbl KOTOPOro Heob6xoouMo peTpaHcnMpoBaTh (KOMaHAga
$RID).

Mogem cnocobeH BbINOMHATE HEKOTOPbIE UHTENNEKTyanbHble (PYHKUMKN Hag oYvepeablo
nakeToB, NPeAHa3Ha4YeHHbIX ON1A peTpaHCAsaumm:

e yJaneHve OAMHAaKOBbIX NAKETOB OT OAHOIO N TOro Xe OTNpaBuUTENs UNn ANa O4HOro U
TOro e nonyvarens (KpoMe LUMPOKOBELLaTENbHbIX NAKeTOB);

e KOppEeKuus nocrneaoBaTenlbHOCTU MOTOKa MNakeToB OT aboHeHToB (aboHeHTam),
HaxoOdaWMXCA B peXMMe «TOo4Ka-Touka» C YCTAHOBMEHMEM COeAMHEHUs B cryyae,
ecnu B ovepeamn HaxoasaTcs «KOHMMuKTyowme» nakeTol. MNMpumep paboTbl dyHKUMIA
koppekuun cM. B pasgene «CTpyktypa gaHHbix komaHa $LOG n $SCAN. Wctopus
obmeHa. Mpumepbi».

bonee I'IOﬂpO6HO O AONOJTHUTENbHbIX BO3MOXHOCTAX MO peTpaHcnaunm CM. B pasgene
«PaCLIJVIpeHHbIe BO3MOXXHOCTU NMpuemMa n peTpaHcidaunm nakeTtoB».

5.9 PEXUMbI PABOTbI 110 3®UPY (TAPAHTUN JOCTABKU JAHHbIX AQPECATY)

Mogem moxeT paboTaTb B 3¢hmpe B ABYX OCHOBHbIX PEXMMAaX — LUMPOKOBELLATENbHbIN
(Mnn rpynnoBon) U MHAMBUAYANbHbLIN («TOYKA-TOYKa»).

5.9.1 LUMPOKOBEIUATESILHBIV PEXUM
Mogem aBTOMaTtudecku paboTaeT B LUMPOKOBELLATENBHOM pPEXMME, eCnn napameTp
TXID He gaBnseTca uHAoMBugyanbHbiM (CM. pasgen «Agpecaumsi 1 NpUMepbl opraHuM3aumm
ceten»). B aTtoMm cnydae mogem oTnpaBngeT B a(hup «LIMPOKOBEeLLaTerNbHbIE» MNaKeThl,
KOTOpble «CnblwaT» Bce MoAeMbl (Mnu rpynny MOAEMOB).

|_|OCKOJ'Ibe B LIMpoOKOoBeLWaTesibHOM peXnmMme HET BO3IMOXHOCTU pearin3oBaTtb
MexaH1U3M I'IO,D,TBGp)K,D,GHVII?I, rapaHTna npaBuUIlbHOCTU [OOCTAaBKM MakeTa
OaHHbIX agpecaTy B 3TOM peXunme OTCyTCTBYeET.

BepoAaTHOCTb [0OCTaBKM MNaKeToB MOXeT OblTb YyBenuyeHa BCNoMOraTenbHbIMM
mMeTogamu:

e BK/OYEHMEM NMOMEXOYCTOMYMBOrO KOAMPOBaHUA (CM. pasgen «PopmaTt naketa
B adupe. [NomexoycTonunBoe KOANpoOBaHME»);

e YMeHblUeHVeM AnvHbl naketa B acupe (cm. pasgen «$PLEN - makcvmanbHbIi
pa3Mep nakeTa gaHHbIX B 3uper);

e aybnupoBaHueM nakeToB B agupe (cM. pasgen «$BPM - makcumanbHoe yncno
OAMHAKOBbIX LUMPOKOBELLATESbHbIX NAKETOBY);

e CHWXEHMEM CKOPOCTU nepepaynm B acupe (cm. pasgen «$AR — ckopocTb
nepegayn gaHHbIX Mo aupy»).

Ecnn ckopocTb BblgaunM OaHHbIX Ha MocrnegoBaTesfibHbIA MOPT MHOMO Huke obLien
CKOPOCTW NOCTYNMEHNST AaHHbIX U3 achmpa 1 NpMeMHbIn Bydep 3anonHeH, BO3MOXHa noTeps
MHOpMALMK, T.K. MAKET OaHHbIX, HE YMELLAIOLWMNINCS B NpUeMHbIn Oydep, yoansetcs. [ytu
peleHns aaHHoM npobnembl onucaHbl B pasgene «bydepusaunsa npuHaTbiX n3 adupa
AaHHbIX. KOHKaTeHauns AaHHbIX».

5.9.2 UHOWBUAYATIbHBIVI PEXUM (« TOYKA-TOYKA»)
[ns paboTbl B nHONMBMAOYANbHOM pexnme («Touvka-To4dkay) napameTtp TXID He gomkeH
ABNATLCA LUMPOKOBELLATENbHBIM MW rpynnoBbiM. B 3TOM cnydyae mogem oTnpaBnseT B
ahup «MHAMBMAYyanbHbIE» MaKeTbl, KOTOPbIE «CIbLILWNUT» TONbKO Mogem, napametp MYID
koToporo paseH TXID nepegatowiero mogema.
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Mpn nonyvyeHnn «MHAMBMAYaANbHOrO» nNakeTta MoAeM aBTOMaTU4ecKu
oTCbiNaeT MOATBEPXAEHNEe O ero npueme OTMpaBUTENIO 3TOro MakeTa.
OTnpaBuTenb e Npy HENOMy4YeHNV Takoro NOATBEPXKAEHUS NOBTOPSET NaKeT.
Takum o6pa3om, B pexumme «TOYKa-TOYKa» WMEKTCS rapaHTuM [OCTaBKu
AaHHbIX.

KonuyectBo ¥ pgpyrMe napameTpbl, CBsi3aHHble C MNOATBEPXAEHUSIMU, MOTyT
nporpammmnpoBaTbes (CM. pasgen «KomaHnabl ynpaBrneHust MogeMoM» ).

Monyyass wuHAMBMAYyanbHbIA NakeT, MoAeM co3faeT aKTM4yeckoe WM MHUMOoe
COEe[IMHEHWNE C 3T MOAEMOM, HauMHas Npu 3TOM BECTU CTATUCTUKY NpUemMa nakeToB OT Hero.
Mo cnocoby coeanHEHUs MHOMBUAYANbHbLIN PEXUM pasfenseTcs Ha ABa nogpexumma:

e pEeXuM C YCTAHOBMNEHWEeM COeAUHEHNS;
e pexum 6e3 yCTaHOBNEeHUs1 coeaUHEeHMs.

Pexum ¢ ycTaHOBneHnem coeguHeHus

B paHHOM pexume cosgaetcsa dakTtmyeckoe coeguHeHue ¢ mogemom. Pase obmeHa
OaHHbIMW NpedlecTByeT hbasa yCTaHOBMeHUs coeanHeHus. Ecnn mogem, Haxoadawmica B
pexunme yCTaHOBMEHUSA COeAMHEHMs, HaxoanTca ewe n B pexume «lMakeTHbin #2», TO no
OKOH4YaHuUM (pasbl Nepefavy OaHHbIX MPOMCXOOMT npouenypa pasbeavHeHus. Ha kaxabiv
NpPaBUNbHO MPUHATBIN MH(POPMALIMOHHLIA MakeT aBTOMaTU4eCKM OTNpPaBnseTcs KOpOTKoe
noateepxaeHve (ACK). B cnydvae, ecnv AaHHble NPUHSATBI C owmbkamu, noaTeepxaeHue o6
3TOM He oTnpasnseTcs. B pexvme c ycTaHOBREHMEM COeANHEHUS MMEETCH BO3MOXHOCTb
MCMoNb30BaTb OAHO NOATBEPXKAEHME HA HECKOSbKO NakeToB AaHHbIX (cM. pasgen «SMAXP -
4YUCNO NaKkeToB, NepefaBaemMblX B 3up 6e3 oxngaHnsa NoATBEPXOEHUS»), YTO yBenmunBaeT
NpPOMNyCKHY CNOCOBHOCTb KaHana paguocsasn. B cnyvae ecnn napameTtp SMAXP oTnuvyeH
oT 1, Ha NpUeMHOM MoZeMe crneayeT ycTaHoBuTb napameTp SRESPT, koTopblii onpeaenseT
3afepKKy OTNpaBKM MNOATBEPXKOEHUA Ha Cnyyan, ecnu ydarneHHbln Moaem nepegaet
HECKOITbKO MakeToB C OXxugaHumem rpynnosoro noareepxaeHus. lMapametp $RESPT He
aKkTuBmsnpyeTcs (nogTBepXOeHMe nepejaeTcs cpasy Xe) B cnyyae, €ecnu nonydveH
nocnegHW nakeT B NocrefoBaTenlbHOCTU MakeToB, Tpebyowmx noareepxaeHnsa (NpusHak
nocrnegHero nakeTta nepepaeTtca B 3aronoeke naketa). Ecnv napametp $RESPT paseH O,
3agepKka OTnNpaBKn NOATBEPXKOEHNSI OTCYTCTBYET.

[aHHbIN pexnm aBToOMaTUYECKN ycTaHaBnuBaeTcs, ecnu napameTtp $TXID asnsetcs
nobbiM agpecoM, OTNNYHLIM OT LUMPOKOBELLATENBHOMO WM rPynnoBoro. [aHHbI pexum
pekomeHayeTCa NPUMEHATb AN paboTbl TOMNbKO ABYX MOAEMOB B PEXMME «TOYKA-TOYKaY.

Mogem B pexume C yCTaHOBIIEHNMEM COeOUHEHWSI B OnpeaerieHHbIi MOMEHT BPeMEHU
MOXeT MoAdepXuBaTtb akTMBHbIM TOMbKO OOHO coeauHeHue. [pu 3TOM OH crnocobeH
NpYHMMaTb LUMPOKOBeLLaTeNbHble NakeTbl M OTNPaBNATb MOATBEPXAEHMS Ha nakeTbl
pexxuma 6e3 ycTaHOBMEeHUS COeANHEHNS.

B cny4ae, ecnu ckOpoCTb BblAayn AaHHbIX Ha NocriefoBaTenbHbIA MOPT MHOMO HUXEe
obLienn CKOpOCTU MNOCTYNNEHUss OaHHbIX U3 3dupa M npueMHble Oydepbl 3anonHEeHbI,
nepegatrowiemMy Moaemy nepefaeTcs crneumanbHbli Kagp HEroToBHOCTM npuema. Takum
o6pasom, NoTeps AaHHbIX U3-32 HECOOTBETCTBUSA CKOPOCTEN UCKIOYEHa.

Pexnm 6e3 yctaHOBNEHUs1 cCoeaUHEeHUs

[laHHbIN peXxunm akTUBM3UPYETCS aBTOMaTUYecKu npu ycrnosun, 4yto napametp $TXID
ABnseTcsa NbbIM agpecoM, OTNUYHBIM OT LUMPOKOBELLATENbHOrO WNU rPynnoBOro, Ho
3akaH4mBaeTca npedukcom NL. Ha kaxabin npaBunbHO NPUHATBIA MHOPMALVOHHBIN NakeT
aBTOMaTUYeCKN oTnpaBnsaeTca kopoTkoe nogTeepxaeHue (ACK). B cnydyae, ecnvm gaHHble
NPpUHATBI ¢ owwnbkamu, noaTeepxaeHue o6 3ToM He oTnpasnseTca. [daHHbIA pexnm
ABNAETCH YCOBEPLIEHCTBOBAHMEM peXuMma C YCTaHOBMEHMeM coeauHeHunsa. dasbl
CoeanHEeHNs N paspblB COEANHEHNSA OTCYTCTBYIOT.

Mpn npueme nakeTta pexumma 6e3 yCTaHOBNEHWS COeOUHEHUS MPOMCXOAUT MHUMMOE
coeuHeHne c OTnpaBuTeneM nakeTa, Nocne 4Yero HauyMHaeTcsl BECTUCh UCTOPUSA MPUHATBIX
naketoB. OQHOBpPEMEHHO BO3MOXHO BedeHMe [0 25 MHUMbIX coeaumHeHuin. B crniyvae
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YCTaHOBMNEHWS] HOBOIO COEAVHEHNS NPU HANNYMM aKTUBHbIX 25 coeguHeHnn, NHpopmauus o
€ro COCTOSIHMM 3aMnncbiBaeTCs Ha MECTO CaMOro NocneaHero akTMBHOroO COeANHEHNS.
[aHHbI pexunm yoobHO mcnonb3oBaTh B pexume «lMakeTHbin #2» ¢ nHanemngyanbHON
agpecauven, T.K. 3HaA4MTENbHO COKpalwlaeTcd BpeMs nepedayn faHHbix  (dasbl
YCTaAHOBNEHUS U pa3pbiBa COEAUHEHUS OTCYTCTBYHOT) — 40 TPEX-YETbIPEX pa3 NoO CPaABHEHUIO
C PeXNMOM C YCTaHOBMEHNEM COEANHEHNS.
Takke  OaHHbIN
pexnm HeobxogmMmo

yCTaHaBnueatb, ecnu @ T

HeoGxoouma rapaHTusi TXID - =0006NL  110-2
Mo-1 txp = ooosNLv

Oase B cnyvae MYID = 0001

MYID =0002
[OCTaBKM MHAOPMaLK ] N &

NOCTPOEHUS ]

paguoceTn B pexunme m% Z JouenL no-3

“aBe3ga”. BaszoBblin

Mogem (UeHTp 3Be3abl)

MoxeT pabotaTb B A mo

LUIMPOKOBELLATENIbHOM MY'D = 0006

pexume. [ Y
BasoBasga ctaHuus MO-5 TXID =0006NL TXID =0006NL VO-4

pa60TaeT c MYID  =0005 MYID =0004

WMCNOMHUTENBHBLIM
o6opygosaHuem (M0O)
yepes modembl #Ht 1-5.
I_Ipe/:l,l'lonaraeTCFl, yTO no Vcnonuatouiee obopynosaHmne
B naketax ©asoBon
CTaHuuKM cyulecTByeT BHYTpeHHsia agpecauma ansa WMO-x. basoBas crtaHums nepepaet
OaHHble B rpynnoBoM pexume. basoBbin mMogem u mogembl, nogkntodeHHble k MO-x,
paboTatloT B Npo3pavyHOM pexume. [apaHTus goctaBku gaHHbiX 4o MO-x co CTOPOHLI
©asoBoro mogema oTcytcTByeT. B cnyyae HenonydeHuss OoTBeTa Ha CBOW 3anpoc GasoBas
CTaHuusA OOMKHa NOBTOPUTb €ro Yyepes onpeaeneHHbIn Tanm-ayT (ECnNu AaHHbIA anropuTm
obmeHa 3anoxeH BO B3aMmogencteme mexay 6ason M mogemMamu Ha ypoBHE MpOTOKona
obmeHa). Mogembl WMO-x HacTpoeHbl Ha cBA3b C 6a30BbIM MOOEMOM B peXume
MHOMBUAOYanbHbIN  («TOYKa-TOYKa») ©e3 ycTaHOBMEHMS coeguHeHusi. Bce gaHHble,
npuxoasiMe Ha nocnegoBaTenbHbIi NOpT moaema oT WMO-x, OyayT rapaHTUpOBaHHO
poctaeneHbl o 6asosoro mogema. lMpobnem co MHOXECTBEHHbIM COeAMHEHUEM (KaK B
peXx1Me C yCTaHOBIIEHNEM COEANHEHWNS) HE BO3HMKAET.

B cnyyae, ecnu ynpaengwowass nporpamma Ha 6a3oBoM cTaHUuMM MOXeET ObITb
MOAEpPHM3MpPOBaHa Nonb3oBaTernemM, 6a3oBbIN MogeM, paboTtas B pexume «lakeTHbIN #2»,
MOXeT nepuoanveckn nepefasatb AaHHble (3anpocbl OT GasoBon ctaHuum) Ha OU-x B
pexume 6e3 yCTaHOBMEHNSA coeQMHEHNS. DTO 3HAYUTENIbHO YMEHbLUMT BPEMSsI Orpoca BCex
OWN-x npu cyLLecTBYOLEN rapaHTUn JOCTaBKN MH(POPMaLMOHHbIX NaKeTOB.

Ecnn ckopocTb BblgauM OaHHbIX Ha MocrnegoBaTesfibHbIA MOPT MHOMO Hmke obLien
CKOPOCTW NOCTYNSEHNS AaHHbIX U3 3achmpa 1 NnpueMHble Bydepbl 3anosnHeHbl, NepegatoLemy
MOAEMY He nepepaeTcd NOATBEPXKAEHNE O MPUEME NAKeTa, YTO BbIHYXXOAET ero NoBTOPUTb
nepefavy naketa AaHHbIX Yepes Bpemsi, 3agasaemoe napametTpom $SACKT. Takum obpasom,
noTepst AaHHbIX N3-3a HECOOTBETCTBUS CKOPOCTEN UCKIOYEHa.

------- > pynnoeoit 3anpoc 6a3oBoit CTaHLuK

44—  daza obmeHa [aHHbIMU Mexay i-MogeMoM 1 H6asoi

5.9.3 AHAIM3 3AHATOCTU SOUPA

Bo u3bexaHne notepb AaHHbIX, BbI3BaHHbIX NOMeXaMu U KOMnu3nsmun B adupe (B
crny4ae, ecrniv HeCKosibKkO MOEMOB OZJHOBPEMEHHO MbITAKTCA NepeaAasaTh AaHHbIE HA O4HON
yacToTe), B MOAeMe peanu3oBaH anropuTM aHanu3a 3aHATOCTM adupa nepeq BbIXOAOM B
pexnm «lepenayay.

lMpn3HaKoM 3aHATOCTU ahmpa MOXET ObITh:

=  Hanuuve B 3admpe naketa OT APYroro Takoro xe mopema. Mcnonb3oBaHue
3TOro npu3Haka He npegynpexgaeT NoTepu AaHHbIX, Bbl3BaHHbIE HanNnuvem B
achmpe nomex oT NobbIX APYrMX NCTOYHNKOB, Kpome MogemoB «CIMEKTP 433y;
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" MpeBblleHME «duanveckoro» ypoBHs curHana (RSSI) Ha aHTeHHOM Bxoae
MoZema YCTaHOBMIEHHOro nopora (3agaetcs komaHgon $RST). 3ToT npusHak
yunTbiBaeT nwobble nomMexu B auvpe, Bbi3blBAOWUE MOBLILEHNE YPOBHS
CMrHana Ha Bxode mMoAema, He3aBUCUMMO OT UX npoucxoxaeHus. NpoBepky Ha
9TOT MNpM3HAK MOXHO OTKMUYnTb cbpocom 6uta bRSSI_ON_CHGRANT
(komaHga $AIR).

Mepen kaxabiM BbIXOOOM B pexum «llepegayva» mogem npoBepseT 3aHATOCTb adumpa.
B cnyuvae, ecnn achup «cBoboAeH», MPOMCXOANT Nepedada TeKyLlero nakeTta, MHade Moaem
OXUaaeT ero ocBoboXaeHus.

Mpouenypa oxmaaHusa ocBoboXxaeHnst achmpa COCTOMT B NocrefoBaTenbHOW NpoBEpPKE
3aHATOCTM 3dmpa 4Yepe3 crydamHo dopMupyemMble B onpederieHHoOM AuanasoHe
NPOMEXYTKN BpemMeHu. [lpy 3TOM wumeeTca BO3MOXHOCTb 3adaHus [OBYX BapuvaHTOB
AnanasoHa, B rpaHuuax KoToporo BblbupaeTcs CrnyyYalHbIi NMPOMEXYTOK BpemMeHu. Bbibop
BapuaHTa npousBoautcs yctaHoBkon 6uta bCH_GRANT_x4WSLT (komaHga $AIR). Ons
B6onee npogoorMKUTENbHOro, a criegoBaTenbHO M 6Gonee HagexHoOro aHanusa cnegyet
yCTaHaBNuBaTb «YeTbipexKpaTHbIN» BpPeMEeHHOW Auanas3oH. Takad yCTaHOBKa akTyarnbHa
TONMbKO Npu 6ONbLUOV BEPOATHOCTM KONNU3ni B ceTn. Ecnun xe aTa BEPOATHOCTb Mana unm
BOBCE OTCYTCTBYeT (Hanpumep, ecnu cuctema He noapasymeBaeT «CaMOCTOATENbHbIX»
BbIXO4OB MOAEMOB B 3(up), MOXHO OBOMTUCb WU «CTaHOapTHOW» YCTaHOBKOM 6Owuta
bCH_GRANT_x4WSLT.

B cnyyae HeobxoaMmMOCTM anropyTM aHanu3a 3aHATOCTU 3dmMpa MOXHO OTKMOYUT,
yctaHoBuB 6uT bBBYPASS CH GRANT (komaHga $SAIR).

5.10 ByoEPU3ALMS [AHHBIX, BXOGSLMX O NOCNELOBATENILHOMY [OPTY

Ha Bxogswme co ctopoHbl DTE gaHHble Mogem nmeeT BHYTpeHHUI Gydep pasmepom
8 K6ant. Npun MmakcumanbHoOW annHe nHOpMaLnoOHHOro nakeTa (256 6anTt) B 6ydepe moxeT
HaxoamTbes Ao 32 nakeToB. [lpuMeHeHne BHYTPEHHero Gydhepa ucknoyaeT NoTEPHO AaHHbIX
n3-3a pasHuUUbl B CKOPOCTAX obmeHa Mo nocregoBaTenbHOMY MopTy u B admpe. Bydep
nmeet cTpykTypy FIFO («nepBbim BoOLEN, NEPBbLIM BbILLEN).

Moaem mmeet napameTp (pernctp $RG22), ¢ NOMOLLBbIO KOTOPOro MOXHO U3MEHSATb
pasmep Oydepa. bydep Ha Bxogswme OaHHble MMEET MakcuManbHbl pasmep 8 Kbant
(32 6noka no 256 6anT). Mapametp $RG22 3apaet uncno 6nokos. 3HayeHus 0, 32, a Takxke
3HayeHns BHe [AuanasoHa 0-32, COOTBETCTBYHT MaKCMMarbHOMY 3HayeHul pasmepa
Gydepa.

Mpn nepemave AaHHbLIX Yepe3 MOAEMbl BHELUHME YCTPOWCTBA MOTYyT UCMOMb30BaTh
cTaHdapTHble NPOTOKONbI Nepefayvn AaHHbIx (dannos), Takme kak XMODEM, XMODEM 1K,
ZMODEM, KERMIT »n 1.a4. OgHako, He BCe MNPOTOKOSbl KOPPEKTHO (PYHKLMOHUPYIOT MpK
Oydepunsaumm gaHHbIX, NO3ITOMY, Npexae YeM MCMorb30BaTbh BHELUHWUI NPOTOKON nepeaayn
AaHHbIX, HEO6X0AMMO OMbITHLIM NyTeM HacTpouTb napameTp $RG22.

CoctosiHne Gydepa wuHanumpyet csetogmog MODE — 3aropaetcsi 3eneHbiM npu
Hanuunn B Oydpepe AaHHbIX Ans oTnpasku B admp. NMpu 3anonHeHun Oydpepa ceeToamnon,
MUraeTt 3eneHbiM C MHTepBanom npumepHo pa3 B 100 mc. Kak Tonbko gaHHble n3 bydepa
OoTnpaBneHbl B ahnp, CBETOANOS racHeT (B PEXMME «TOYKA-TOUKa» - TONbKO Npu Nony4YeHumn
noaTBepXaeHUs o OCTaBKe).

5.11 ByoerPn3auMs NPUHATBIX N3 30MPA [AHHBIX. KOHKATEHALMST IAHHBIX

Ha npuHaTble u3 admpa gaHHble B Mogeme npedycmoTpeHbl 16 BydepoB no 256 6ant
kKaxabin. Kaxgbii 256-6anTHbii Oydep MOXeT ObiTb «BMPTyanbHO» pacluMpeH Ao
1024 6ant. Takum o6pasoMm, cymmapHbii pasmep 6Oydepa cocrtasnser 16 K6awnt.
MHdopMauNOHHBIN NakeT OT KaX4oro MOAeMa HanpaBnseTcs B MHANBMAYanbHbI Gydep. B
crnyvyae, ecnu CKopocTb oBbMeHa Mo 3dupy HaMHOro npesbiaeT CKopocTb obmeHa no
nocnegoBsaTtenbHOMy nopTy, B npuemHom Oydepe moryT copgepxatbca po 16
WHPOPMALMOHHBLIX MaKeToB OT pasnuuHbix MogemoB. [laHHble npueMHbIXx Oydepos
nocnegoBaTenbHO NepefarTcsa Ha nocnefoBaTenbHbl  MOPT MOAEMa B nopsiake
NOCTynneHus ux n3 agupa.
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HekoTopble npoTokonbl nepedady [AaHHbIX noApasyMeBalT TauM-ayT  Mexay
CMMBOMaMu BHYTPU HeNpepbIBHOrO cooblieHns. Pa3amep HenpepbiBHOTO COOBLLEHUS MOXET
npesbIlWaTbe MakCcUMasbHbIM pa3Mep naketa, nepegasaemMoro B achup mogemom. B criyvae
HeycTon4mBoM (C noBTOpamMu) CBSA3M MOAEMOB TauWM-ayT Mexay nocnegoBarteribHbIMU
nakeTamm MOXeT HaMHOro NpeBbIlWaTh TanM-ayT Mexdy CUMBOMaMu nakeToB coobLieHus,
3anoXeHHbIN B NPOTOKON MexAay ABYMS OKOHEYHbIMU ycTponcTBamu. Cneayowme puUCyHKM
UNNIOCTPUPYIOT 3TO.

AB.1 —>| nakeT gaHHbIx 700 6anT. Tanm-ayT mexagy cumsonamm 0,1 ¢ |—> AB.2

PucyHok 5.3 - [psiMoe coegmHeHne yCTPONCTB

Ha pucyHke 5.3 Mogembl coeiHEeHbl HanNpaMyo. TanM-ayT Mexay CMMBOSlaMKn nakeTa
OTCYTCTBYET.

AB.1 AB.2
M.1
PACLEN=000 M.2

Ll 1.nakeT gaHHbIX 256 6anT. |

noaTeepxaeHve 1

2.nakeT AaHHbIX 256 6anT. |

—>| 3.nakeT AaHHbIx 188 GanT. |
L—» 4Tanmayt-3cC
—>| 5.makeT AaHHbIX 188 GaiT. |
———— > 6.tanmayt-3cC
4>| 6.nakeT aaHHbIX 188 GanT. |

PucyHok 5.4 - CoegnHeHne yCTpONCTB Yepes Moaembl

Mpegnonoxum, 4YTO M3-3a Mroxoln cBA3M Ha nakeT Ne3 He ObiNo nony4YeHo
noaTeepxaeHue. Takke nocne Tanm-ayta Ne4 He 6GbIN0 NONy4YeHO NOATBEPXKAEHNE HA nakeT
Ne5. B utore, aaHHble pa3mepoM 700 6anT Oblny JOCTaBIEHLI, HO C MPOMEXYTKOM 6 ¢. Ecnu
TanMm-ayT BHYTPY COOBLLEHUS MeHbLUE 6 C, TO NoryYeHHble AaHHble ByayT He NpuHATLI AB.2
n3-3a ownbKN Tanm-ayTa.

MogobHasa owmbka MOXET BO3HWKHYTb He TOSMbKO M3-3a MOBTOPOB MNepeday nakeTos.
OHa MOXeT BO3HMKHYTb Aaxe Mpu XOpoLlen CBA3M Mexay pagvoMoAeMamMu, HO Mpu Tanm-
ayTe mMexay CUMBOMaMy BHYTPWU COOOLLEHUA MEHbLUE CYMMbl BPEMEHWU MEPEKOYEeHNsT Ha
nepegady Mogema u BpeMeHu gocrtaBkm coobieHns ot M.1 k M.2.

Kak npaBuno, KOHe4YHbI nonb3oBaTefb MNPOrpaMmbl  OBCNYXMBAHUS  KOHEYHbIX
MOLEMOB He MOXeT M3MEHUTb BPEMeEHHbIE NapaMeTpbl MPOToKona obMeHa.

[na npegoTtBpaweHna nogobHbIX achdeKkToB B MogemMe MOXeT ObiTb MCMNonb3oBaHa
KOHKaTeHauuMs gaHHbIX obuiero obbema, He npesbiwatowero 1024 6ant. NMakeTbl OaHHbIX,
noctynatowue mn3 acpupa, 6ydpepmnsmpytotcs mogemom. Bpems Gydepusaumm (yoepxaHus)
AaHHbIX MOAEMOM 3ajaeTcs B cekyHaax napameTpom LINKBUFTO ($RG26). Bydepusaums
AaHHbIX NPOWCXOAMT TONMbKO B TOM criyyae, ecnu napametp $RG26 otnunyeH ot 0, nHave
AaHHble BblOAIOTCA Ha nocneaoBaTenNbHbIN MOPT MOogeMa No Mepe NOCTYNneHns n3 acumpa.

B cnyvae paspewenns 6ydepmsaumm [aHHbIX Bblgada MNPUHATBIX OaHHbIX  Ha
nocnegoBaTenbHbIN NOPT MOAEMA NMPOUCXOAMUT B CrieayoLwmnx cnyyvasx:

= Oydep pasmepom 1024 6anT nonoH. [puxogsiime gaHHble NOCTynakT ObiCTpee
3ajaHHOro Tanm-ayTta yaepxaHus. O6wmii pasmep OaHHbIX NpeBbIlaeT UM paBeH
1024 6anrT;
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* nonyyvyeH nNpuU3HaK nocrneAHUMX AaHHbIX. B 3aronoBke naketa nepepaetcs
cneumanbHbid  MPU3HAK  «HANMMUUSA  OOMOSHMTEMbHbLIX  AadHbixy  (HOO) wnu
«nocnegHve gadHbie» (M0). Ecnu nonyyven npusnak HOMO, AaHHbIE 3anucbiBaOTCs BO
BHYTpPeHHU 6ydep 1 3anyckaeTcsa Tanm-ayT yaepxanud. Ecnv nonyyeH npusHak MM,
npywegwme faHHble BMecTe ¢ OydepusnpoBaHHbIMM HEMEOSIEHHO BbiAAOTCHA Ha
nocnegoBaTesibHbIN NOPT MOAEMA;

" npousollen TanM-ayT yaepXaHus AaHHbIX B Oydepe KoHkaTeHauuu. Ecniv He
nony4veHbl AaHHble C npu3Hakom [ n uctek Tanm-ayT ygepxanus B Oydbepe,
HakomnmneHHole AaHHble nepefalTcsd B MocredoBaTeribHbING MOPT MogeMa unm
yoansitotcs (6uT DelLinkDataByTimeOut komanasl $MDB).

Ecnun HeT HeobxogMMOCTK NpuMeHaTb Bydepusaumio NPUXoaaLmMX JaHHbIX M3 adupa,
Kaxxabln 256 6anTHbIM 610K MOXET ObiTb «BUPTYanbHO» pacwmpeH Ao 1024 6ant. JaHHoe
CBOWCTBO MOSIE3HO NPUMEHSATL B TOM CIly4ae, €Cnun CKOPOCTb Mo 3¢hnpy HAMHOro NpeBbIaeT
CKOPOCTb Bblga4uu AaHHbIX MO nocrnegoBaTenbHoMy nopty. OgHako, crieqyeT yumTbiBaTb, YTO
npu OOMbLUOM KOMMYECTBE [AaHHbIX WU CKOPOCTM B 3adumpe, MHoro ©Oonblien 4em no
nocnegoBatenbHOMy MOpTy, B nOOM cnydae BO3MOXHa MOTeps  AaHHbIX B
lMpoKoBeLlaTensHOM  (rpynnosom) pexume. B aTom cnydyae Heobxogumo nubo
yCTaHaBNuBaTb COM3MEPUMbIE CKOPOCTWU MO 3Upy M nocrneaoBaTenbHOMY nopTy, NMMBo He
nocbiatb 6onbliMe 00beMbl JaHHbIX HENpepbIBHbIM MOTOKOM, NMBO nepeBoauTb OBMeEH
AaHHbBIMW B MHAMBMAOyanbHbln  pexum. Kak npaBuno, YyCTaHOBKA CKOPOCTW MO
nocrnegoBaTtenbHOMY UWHTepdency 6onblien, 4YeM CKOpocTb adumpa, ycTpaHaeT 3Ty
npobnemy.

Kaxabli npnemHbIn 610K MoxeT ObITb paclumpeH Ao 1024 6anT ansa 4ONOMAHUTENBHOro
npvemMa AaHHbIX OT KOHKPETHOrO Modema TOSbKO Npu coBnoaeHn cneayoLwmx yCroBum:

e B TEKyWMUA MOMEHT HET CBOOOAHbLIX NMpueMHbix Oydepos. B nobom gpyrom
cny4yae oyepeaHoM NakeT JaHHbIX 3anucbiBaeTcs B Nobon cBoboaHbIn Bydep;

e B TeKywurn MOMEHT BpeMeHu cpeau npuemHbix bydepoB ectb Bydep ¢
AaHHbIMW OT KOHKPETHOro MOAEeMa, Haxo4sLWMWACH B o4Yepean Ha nepegady B
nocrnegoBatenbHbIN NOPT MOAEMA;

e B TEKylWMA MOMEHT BpPEeMeHM Ha nocrnefoBaTefnbHbI MNOPT MOAEMa He
BblgaeTcs 610K AaHHbIX OT KOHKPETHOro MoAeMa;

e B MNpMHMMalLEM MOAEME 3anpeLleHa KOHKaTeHauusa AaHHbIX.

UtoObl paspewntb yBenuyeHmne bydepa go 1024 6ant, Heob6xogmMmo yCcTaHOBUTbL B «0»
out $MDB.bVirtincRxBufferTo1024Disable , npu 3Tom napameTp LINKBUFTO ($RG26)
AosmkeH ObiTb paBeH 0 (KOHKaTeHaums 3anpeLleHa).

5.12 PasoTA MOOEMA HA ckoPOCTH 76 800 504

Mooem nmeeT BO3MOXHOCTb paboTbl B acdmpe Ha ckopoctn 76 800 6oa. Ona storo
Heobxoammo yctaHoBuTb 6uT bHI_SPEED (komanaa $MDB).
B aToMm pexume nmetotcsa cnegyowine orpaHU4eHus:
* napameTpbl, yCTaHoBMeHHble komaHgon $AR, urHopupytoTcs (CKOpoCTb B
achmpe ycraHaBnmBaeTcs paBHomn 76 800 6o, geBuaumsa 4acToTbl nepegaTymka
- £100 kU, WwrprHa nonockl nponyckaHust npuemHmka — 200 klu);
= B KayecTBe nomexoyctonuymsoro koguposaHua (FEC) Henb3a ucnonb3oBaTb
kogbl Pupa-ConomoHa, noatomy komaHgamu $DFEC, $RFEC u $RAFEC
Heobxogumo 3agatb Tun FEC, cootsetctBytowmn kogy HAM(12.8) wnu
BblKNtounTb FEC;
" 0 TOM Xe nNpuUYMHe Henb3s YkasbiBaTb NapameTpbl, COOTBETCTBYHOLLNE
ucnonb3oBaHmio kogos Puga-ConomoHa, B Opyrnx KomaHgax (Takux, Kak
$TBER n $RBER).
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6 YOANNIEHHOE KOH®UI'YPUPOBAHUE

B mMogeme mmeeTcs BO3MOXHOCTb yAaneHHOro KoHdurypupoBaHus. Mo yaaneHHbIM
KOH(UrypupoBaHMeM nogpasymeBaeTcsi CnoCOOHOCTb yAaneHHoOro MoAema BbINOSHATb
NpVHATbIE OT BeAyLlero Mogema KomaHapbl, He OTHOCALLMECS K Npoueccy nepeaayn SaHHbIX.
[na noHMmaHuns npouecca yaaneHHOro KOHMUrypupoBaHWa BBOAUTCA MOHATUE MPOUris.
Moa npochmnem noHumaeTcsa Habop M CTPyKTypa BCEX NapameTpoB Mogema, HeobXoanmbIx
ans ero pabotsl. NMpodunb mogema xpanutca 8 AHOIY.

Bce komaHabl yoaneHHOro KOHUIrypupoBaHnsa NepeaatoTcs B pEXUME «TOYKa-TOUKa»
n TpebyloT noaTBEPXKAEHMS O MOSyYEHUW Ha YPOBHE MNPOTOKOMNa nepedadn LaHHbIX Mo
achupy.

HekoTopble komaHgbl TpeOyloT TaMm-ayTa Ha ucronHeHue. Tanm-ayT Heobxooum B
cnyyae OTCYTCTBUSI NOLTBEPXAEHUS O MNOSlyYeHUM KomaHabl. B aTtom cnyvae Befylimin
mMogeM MOBTOPSIET KOMaHAy, a Be4OMbIN, nonyyns ee, cbpacbiBaeT Tanm-ayT oxuganus. Mo
UCTEYEeHUN TanM-ayTa CYMTaeTCsd, YTO BeAyLWMiA MOAEM NOSyYun NOATBEPXKAEHNE. Bennunny
TanMm-ayTa crniegyeT ycTaHaenueaTtb C¢ yyeTom napameTtpa ACKT n BpemMeHn NpoxoxaeHus
OaHHbIX Yepes3 peTpaHCNATOPbI (ECNN TaKOBLIE MMEIOTCS).

B kauyecTtBe npumepa, obbscHAKOWEro HeOOBXOAMMOCTb TaM-ayTa, MOXHO NPUBECTU
cnegytowyio cutyauumto. Begywmn mogem nocbinaet npocduns Begomomy mogemy 0001. B
npodune yctaHosneH HoBbln napameTp MYID=0002. 3anpoc Ha 3anucb npodung npoxoauT
OT Begywero Moaema, HO MO KakMM-mbo npuyvHam (Hanpumep, K3-3a MrOXOW CBSA3M)
noaTBepXaeHne OoT BegOMOro MOAeMa He [OXOAuT A0 Begyuwero. B cnydae manoro
3Ha4YeHNs TanM-ayTa WK XXe ero OTCYTCTBUSA BEeOOMbI MOLEM BbIMNOSHUT KOMaHAY 3anucu
npoduna n nameHunt ceon MYID, B TO BpeMs, Kak BeOgyLLUMin MOAEM MPOLOSMPKUT nocbinaTb
KomaHay ana mogema co «ctapbim» MYID. MNpu aTom KOHbUrypuposaHme Be4OMOro Mogema
OyneTt 3aTpyaHeHo, T.K. HEU3BECTHO, OTCYTCTBYET NN CBA3b Mexay MoAemMamMu WUAn Xe
cmeHunca MYID segomoro mogema.

KomaHapbl yaaneHHoro KoHurypupoBaHus pasgeneHsl Ha ABe rpynnbl:

e pepakTUpoBaHve Npouns yaaneHHoro Mogema;
e TecTMpOBaHuWe yaaneHHoro mogema.

B uensax 6GesonacHocTW, yaaneHHOe KOHMUrypupoBaHue MoxeT ObiTb
3anpelwleHo. [na 3anpeta yAaneHHOro KOHMWUrypupoBaHuWs HeobxoauMmo
yctaHoBuTb 6uT $MDA.bRemoteCfgDisable B 1. but bRemoteCfgDisable
MOXeT ObITb YCTAHOBIMEH KaK YAarneHHo, Tak U No nocriegoBaTernbHOMY NOpTy,
a cbpoweH — mosibko no nocsedoeamesibHoMy rnopmy. [ocne 3anpeTa
yAaneHHOro KOHMUrypupoBaHusa Takke CTaHOBUTCH HeJOCTyrnHa KomaHaa
«07» B pexume «[lakeTHbIn #2» (yCTaHOBKa 4YacTOTbl U CKOPOCTU nepenadu
no acpmpy yaaneHHoro Mmoaema).

B cnyvae 3anpeta yganeHHoro KOHMUrypuMpoBaHWs BCE KOMaHAbl,
OTHOCALUMECA K [AaHHOMY NPOLLeCCy, MCMOMHAITCA Kak 06bl4HO, OAHAKO
peanbHbIX U3MEHEHWI B yAANeHHOM MOAeMe He NPOUCXOAUT

6.1  PEQAKTUPOBAHME nPO®UIIS

PepaktupoBaHue npoduns BO3MOXHO Kak B pPeXuMMe NPOrpaMMMpOBaHuUS, Tak U B
NMakeTHOM pexume.

B nakeTHOM pexunme obHoBneHve npodunsa OCywecTBRAseTcsa ABYMSA KOMaHZamn —
cunTbiBaHME M 3anucb. PegakTupoBaHue npoucxoguT BHe mogema. [Npodune moxeT 6biTb
obHoBneH He nonHocTblo. OBHOBNEHWEe nNpoduna MNPOUCXOAUT, HauYMHas C HadanbHOro
agpeca. Ecnu npocdunb, npegHasHayveHHbIN Ana 3anucu, cogepxut n 6ant (n < pasmepa
npodouns), 6yayt obHoBneHbl nepsble N-6anT npodunsg. Ona pegaktupoBaHus npoduns B
NakeTHOM pexume HeobXxoaMMmO YeTKO MpPeAcTaBnATb CTPYKTYpYy M B3aMMOCBA3b AaHHbIX B
npocune.
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B komaHaHOM pexume o6HOBMNEHME NPodust MPOUCXOAUT C NOMOLLbIO TPEX NpoLeayp:
CuMTbIBaHWE, pefakTupoBaHuWe, 3anucb. [lockonbKy Yy Mogema yxe CcyliecTByeT
COBCTBEHHBIN NPOGUNb, KOTOPbIA C HEKOTOPLIMA M3MEHEHUSIMA MOXeT ObiTb 3anucaH B
yAaneHHbl Moaem, npoueaypa CYMTbIBaAHMS YAaneHHOro Npoguns B HEKOTOPbIX cCriyvasix
MoxeT ObITb nponylieHa. B oTnnuve oT pegakTupoBaHus Npoduns B NakeTHOM peXuMe,
npodunb B KOMaHOHOM pexume nepenvcbiBaeTcsl Lenukom. MNpu mameHeHun npoduns B
KOMaHOHOM peXume Nonb3oBaTento HeT HeoOXOAMMOCTU 3HaTb CTPYKTYpPY M B3aMMOCBSI3b
AaHHbIX B npodumne, Bce W3MEHEHMs1 [enatoTcs C MOMOLLbI TEKCTOBbIX KOMaHg, a
B3aMMOCBS3b MAapaMeTPOB OCYLLECTBNSIETCA aBTOMaTUYECKU.

6.1.1 CTPYKTYPA MMPO®UIIS

Kon-Bo

MapameTp 6aiT

Appec MpumeyaHue

OcHoBHble napameTpbl

MYID 0x00 Cob6cTBeHHbIV agpec Mogema (komaHga $MYID)

2
TXID 2 0x02 Agpec nonyyatens (komaHga $TXID)
AIR_SYS1 1 0x04 CucteMHbIN perncrp.

BuTbl 7...5: ypoBeHb RSSI (komaHga $RST).
BuTbl 4...3: BbIxogHasa MolHocTs ($PWR).
Buthl 2...0: ckopocTk Nepenaydn aaHHbiX ($AR).

AIR_SYS2 1 0x05 CucteMHbIN perncrp.

Butel 7...5: Tun FEC, 3apgaBaemoro komaHaon $RAFEC 6e3 npusHaka
nepemMexeHus.

But 4. npusHak pexuma nepefayn daHHbix 6e3  ycTaHOBNEHWs
coeuHEeHs.

Butsl 3...0: napameTpbl, 3agaHHbIe koMaHaon SMNL.

AIR_SYS3 1 0x06 CucteMHbIN perncrp.

BuT 7: npusHak BKIOYeHMs nepemexeHus ans komaHgbel $DFEC (0 —
nepeMexxeHne BKIMYEHO, 1 - BbIKIMOYEHO).

Buthl 6...4: Tun FEC, 3agaBaemoro komaHgor $DFEC.

BuT 3: npusHak BKNOYeHUs nepemexeHus ans komaHgbel $RFEC (0 —
nepeMexXeHne BKIYEHO, 1 - BbIKIMOYEHO).

Butel 2...0: Tun FEC, 3agasaemoro komaHgon $RFEC.

AIR 1 0x07 MapameTpsl, 3aaaHHble komaHaon SAIR
MDA 1 0x08 MapameTpsl, 3aaaHHble komaHaon SMDA
MDB 1 0x09 MapameTpsl, 3aaaHHble komaHgo $MDB
COM 1 0x0A MapameTpsl, 3aaaHHble komaHgon $COM
ACKT 1 0x0B MapameTpsl, 3aaaHHble komaHaon SACKT
PACLEN 1 0x0C MapameTpsl, 3aaaHHble komaHao $PLEN
RETRY 1 0x0D MapameTpsl, 3aaaHHble komaHaon SRETRY
MAXPAC 1 OxO0E MapameTpsl, 3aaaHHble komaHaon SMAXP
DCD MODE 1 0x0F MapameTpsl, 3aaaHHble komaHaon $DCD
PACTIME 1 0x10 MapameTpsl, 3aaaHHble komaHaon $PACT
RESPTIME 1 Ox11 MapameTpsl, 3aaaHHble komaHao $RESPT
BCMAX 1 0x12 MapameTpsl, 3aAaHHble kKomaHao $BPM
BCTIME 1 0x13 MapameTpsl, 3aaaHHble komaHaon $BPT
RPTNUM 1 0x14 MapameTpsl, 3aaaHHble komaHaon SRPTN
EODS 1 0x15 MapameTpsl, 3aaaHHble komaHao SEODS

TexHonormyeckme napamMeTpbl

[anee onuckiBatoTcs AByx6anToBble GUTOBLIE MAEHTUEMKATOPDI, PACNOIOXKEHNE KOTOPbLIX COOTBETCTBYET
crnegylownM npasunam:

e cTapwwuii 6anT pacnonoXxeH No Mnagwemy agpecy;

e Kaxabln 6GUT 16 paspsagHOro crioBa OTBEYaeT 3a O4HY SYENKy Tabnuubl;

e B cTapuwem bante 6utbl oTBEYaloT 3a syenkn 15...08, B MnagLem - 3a a4yenkn 07...00.

XID_ID 2 0x16 MaoeHTndukaTopbl Tabnuubl 418 paclUMPEHHBIX BO3MOXHOCTEN MO Npuemy
1 peTpaHcnauum nakeToB. 3HadveHne 6uta XID IDyy:

0 - auenka XX cogepxuTt agpec PID;

1 - auerka XX cogepxuT agpec RID.

ACCEPT 2 0x18 MoeHTndukaTtopel npuemMa/He npuvemMa nakeToB C aKTUBM3MPOBAHHOM
mackon. 3HadeHune 6uta ACCEPTxy:
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0 - He npuHMMaTb nakeT S$4="-" (cM. komaHgbl $RID, $PID);

1 - npuHuMaThb nakeT S4="+" (cMm. komaHabl $RID, $PID).

Ecnu gauenka He cogepxuT Macky Ans aHanusa Pl1, cooTBeTCTBYOLLMI
out pernctpa ACCEPT He nmeeT cMbicna.

RPT_DIR 2 O0x1A MaeHTndukaTopbl agpeca nNpyu peTpaHcnaumm nakeToB. 3HaveHue OuTa
RPT_DIRxx:
0 - npu peTpaHcnsaUUKM TECTUPYETCA agpec OTnpaBuTenNs NakeTa;
1 - Mpu peTpaHcnsauMmn TeCTMpyeTcs afpec nonydvaTensi nakeTa.
Ecnu sqyenika He copepxut wugeHTudukatop nostoputens (RID),
cooTBeTcTBYtOWMN 6UT pernctpa RPT_DIR He umeeT cmbicna.
RPTOMASK 2 0x1C Mpu3Hakn paspelleHnsa peTpaHCcnauun naketoB co 3HadeHuem «0» B
obnactu PI1. 3HavyeHne 6uta RPTOMASKx:
0 - He NOBTOPATL NakeTbl C HyNeBbIM 3HayYeHnem PrT;
1 - He NOBTOPATL NAKETLI C HyNEeBbIM 3HaYeHuem Pr1.
Ecnu gqyenka He copepxut wugeHTudukatop nostoputens (RID),
cooTBeTcTBYtOWMN 6UT pernctpa RPT_DIR He umeeT cmbicna.
MASK_OR 2 Ox1E VaoeHTudukaTopsl Nlornyeckomn onepauuu «NNy» Mexay
3anporpammupoBaHHo Mackon u Pl  naketa. 3HayeHne Owuta
MASK_ORXX:
0 - onepauusa «UJTN» He akTMBMPOBaHa;
1 - onepauunsg «J1IM» akTuBMpOBaHa.
MASK_AND 2 0x20 VaoeHTudukaTopsl nornyeckomn onepauuu «Uy» Mexay
3anporpammupoBaHHo Mackon un Pl  naketa. 3HayeHne Owuta
MASK_ANDyy:

0 - onepauus «M» He akTMBMPOBaHa;
1 - onepauus «M» akT1BMpoBaHa.

B3anMocBsA3b cooTBeTCTBYIOWMX OUTOB Ans A4yenkn XX B pernctpax MASK_OR n MASK_AND:

MASK_ANDxx = 0, MASK_ORyx = 0 - siyelika XX He COOEPXMT aKkTMBHOW Macku: B Criydae, ecnu naeHtndukatop
Aayenkn PID, 37O 03Ha4yaeT akTMBM3aLUU0 BUPTYanbHOro agpeca 6a3oBon CTaHUMK.

MASK_ANDyxx = 0, MASK_ORyx =1 - auenika XX coOoepXuT akTMBHYI MacKy, koTopas obpabaTeiBaetcs ¢ Prl
naketa onepaumen «AJTN».

MASK_ANDyxx = 1, MASK_ORyx =0 - auenika XX coOoepXuT akTMBHYyl MacKy, koTopas obpabaTeiBaetcs ¢ Prl
naketa onepaumen «».
MASK_ANDyxx =1, MASK_ORyx = 1 - auerika XX He cooepXuT akTUBHOIO naeHtudmkaropa (nycras s4enka).

TexHonormyeckme napamMmeTpbl 0o0Llero HasHa4YeHus

TX BUF_SzZ 1 0x22 Crapwun 6ant pasmepa nepepatwouiero bydepa mogema. He gomkeH
npesbiwatb 0x20 (skBmBaneHT 8 Kb6awnt). [Npn HeBEepHOM 3HayYeHuu
aBTOMaTUYECKMN ycTaHaBnmBaeTcd B 3HadeHue 0x20.

- 1 0x23 Peseps
PREDCDTIME 1 0x24 Bpemsi npea yctaHoBku curHana DCD B pexvume DCD232 n RS485, V2 6ut
POSTDCDTIME 1 0x25 Bpemsi noct yctaHoBku curHana DCD B pexume DCD232 n RS485, Y% but
LINKBUFTO 1 0x26 Bpewms ygepxaHnvsa gaHHbIX B npyeMHom bydepe, x1 ¢
DATAOPENT 1 0x27 HasHayeHne BpeMEHHO He onpefeneHHo
RPT_DELAY 1 0x28 Bpewms yaepxaHusa gaHHbIx nosToputenem, x10mc
RS485 GTIME 1 0x29 3alUMTHbIV HTEpBan Ans npegoTBpaLlleHus Konnuani B pexxmme DCD232
n RS485, x5 mc
Agpeca B siHelikax Tabnuubl paclUMPEHHOr0 NpYeMa U peTpaHcnsALmMM NakeToB..
ID 00 2 0x2A Ctapwasa 4acTb agpeca pacnonoxeHa ID 08 2 0x3A
ID 01 2 0x2C no «Mmnagwemy» agpecy. Agpec ID_XX ID 09 2 0x3C
ID 02 2 0x3E cooTBeTCcTBYET XX Avelike. ID 10 2 0x3E
ID 03 2 0x30 ID 11 2 0x40
ID 04 2 0x32 ID 12 2 0x42
ID 05 2 0x34 ID 13 2 0x44
ID 06 2 0x36 ID 14 2 0x46
ID 07 2 0x38 ID 15 2 0x48
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Macka gns ananusa Pl naketa
MASK 00 1 0x4A MASK 08 1 0x52
MASK 01 1 0x4B MASK 09 1 0x53
MASK 02 1 0x4C MASK 10 1 0x54
MASK 03 1 0x4D MASK 11 1 0x55
MASK 04 1 Ox4E MASK 12 1 0x56
MASK 05 1 Ox4F MASK 13 1 0x57
MASK 06 1 0x50 MASK 14 1 0x58
MASK 07 1 0x51 MASK 15 1 0x59

YacTtoTa nepegatyvka 1 npMeMHuka

T FREQ 2 Ox5A 3apaetca B eguHuuax, kpatHbix 1 kW, HaunHasg ¢ yactoTbl 433000 klu;

433000 = 0x0000

433001 = 0x0001

434000 = 0x03E8

435000 = 0x07D0O
R FREQ 2 0x5C Cm. T FREQ

CTpykTypa Npodpmnst MOXeT MEHATbLCS OT BEPCUM K BEPCUM.

6.2 YAANEHHOE KOH®UIYPUPOBAHUE B KOMAHOHOM PEXXUME

YpaneHHoe KOH(UrypupoBaHme B KOMaHAHOM peXuMe OCYLLECTBIISETCA C NMOMOLLbIO
BBOZa COOTBETCTBYHLUUX TEKCTOBbLIX KOMaHA:
*  $RPRF - yTeHune npoduns yaaneHHoro Moaema;
*»  $WPRF - 3anucb npocuns yganeHHoro Moaema;
= $EPS - HayaTb pefakTupoBaHue yaaneHHoro npoguns;
= $EPE - octaHOBUTb peaakTupoBaHue Npouns yaaneHHoro Mogema.

KomaHapbl KOHUryprpoBaHus NepeaaroTcsl B peXxvMme ¢ NOATBEPXKOEHMEM, MOITOMY B
cnyyae OTCYTCTBUS BbI3bIBAEMOro MOAeMa UMn B Criydae niioxXon CBA3U NPOMCXoauT NOBTOP
koMaHabl. Ecnn no ucteyeHnn HeHynesoro napametpa RETRY (cm. pasgen «$RETRY -
YAUCNO peTpaHCnsaUMA NakeToB, TPeOywLWKUX MNOATBEPXKOEHUA») HET CBA3WM C MOAEMOM,
BbINOSIHEHME KOMaHAbl MnpekpalwlaeTcs. BbinonHeHve komaHObl Takke npekpawaeTcs B
cnyyae BMellaTenbCcTBa nonb3oBatend. Ona nNpuHyAMTENbHOro MpekpalleHns Bbi30Ba
MOAemMa B TepMUHaAmNbHOW nporpaMmme Heobxogumo nocnatb cumeon npobena (0x20).
Kaxgoe penctBMe MO BbINOMHEHMM  KOMaHAbl  yAaneHHoOro  KOHUrypupoBaHus
CONPOBOXAAeTCs COOTBETCTBYHOLWMM KOMMeHTapueM. B npouecce obpaboTkm komaHabl B
KomaHgHoM pexume kHonka MODE oTtkntovaeTcs.
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6.3

MpvMepbl BbINONHEHWS KOMaHA, yAaneHHOro KOHPUIypMpoBaHUsi:

CK:> sRPEF 0002
)
*tx (press =pace to stop)

*tx done
QK>

YrteHune npoduna mogema 0002. YteHne npowno
yAayHo.

OK> $RETRY=004

Ok:> SEFRF 0003

DK > Urtenue npocuna mogema 0003. Mogem 0003

*tx (press space to stop) OTCYTCTBYET W HE JOCTYMNEH U3-3a NIOXOM CBSA3N B

*Lx, att
*tm att 3cpmpe. Mocne YEeTbIPEX NOMNbITOK BbINMOJIHEHNE KOMaHObI

¥tz att npekpatLleHo

*retry count excesded
O >

QK> SRCHE 0004

)

*tx (press space to =top)

®tz att YrteHue Bepcumn mogema OOO4.V Mogem 0004 oTcyTcTBYyET
®tx, att WNKN He JOCTYMNeH 13-3a Nroxomn cBs3un B acupe. Nocne
®*tx.att BMELLaTEeNbCTBa NOMNb30BaTEeNA BbiNOMHEHNE KOMaHAbI

*t=, att

- npekKkpawleHo.
*tx, att pekpall
*1==r break

QK »

TECTUPOBAHME KAHAJIA CBSI3U C YOAJIEHHBIM MOQEMOM

[Ons npoBepku kavyecTBa CBA3M Mexdy MOoAemMaMy BBeJeHbl KOMaHAbl TECTUPOBaHMS
$TBER u $RBER. C nomolibio AaHHbIX KOMaHA MoOxHo nepegaTs BER naketbl
(cneumanbHble nNakeTbl ANs MNOACYHETA COOTHOLWEHWS KonuyecTtBa OWMOOK Ha  ©6uT)
yOoaneHHoMy Moaemy WM 3actaBuTb yaaneHHbln mogem nepegasaTtb BER naketol. [pu
3TOM MMeEeTCH BO3MOXHOCTb BpPEMEHHO (Ha BpeMsi BbIMNOMHEHUS KOMaHAbl) WU3MEHUTb
napamMeTpbl kaHana cBdA3n (paboyyo 4acToTy N CKOPOCTb AaHHbIX B acdmpe). [Npu nonyvyeHum
komaHabl $RBER yaaneHHblt ModeM OTNpaBuT MOATBEPXAEHME O ee MPUEME U HauvyHeT
OTNpaBky B 3hUp TECTOBbIX NAKeTOB C 3afaHHbIMKU napameTpamn. Beaywimm xe mogem npu
nonyYyeHUn NOATBEPKAEHNSA O NMPUEME KOMaHAbl HAYHET NMPUHMMATh 3TU TECTOBbIE MakeThl 1
NnoaCYMTbIBaTh KOMMYECTBO B HUX OWMOOK. YOaneHHbId MOAEM MO OKOHYaHUM OTNpaBKM
nakeToB BOCCTAHOBUT MapameTpbl KaHana CBA3WU (€CnM OHW M3MEHSANNCH), BedyLliemy Xe
mMozeMy Heobxoammo BeecTn komanay $IRF ans BocctaHOBNEHMS 3TUX NapaMeTpPoB.

Takoe TecTMpoBaHuMe ygobHO ucnonb3oBaTb ANA MCCNeaoBaHUsA KavecTBa KaHana
CBS3M NpU HEOOXOOUMOCTN N3MEHEHUS €ro NapamMeTPoB (HanpuMmep, nepen cMeHon paboyen
4YacToTbl W/UMM CKOPOCTU [aHHbIX B 3dwupe). lNpu 3TOM nosBNAETCA BO3MOXHOCTb
ybeouTbCcs, 4TO CBSA3b C HOBbIMW nNapameTpamu OyaeT HagexHa, nepes TeM  Kak
OKOHYaTesnbHO MeHsTb NapameTpbl. [na nogo6HOro TeCTUPOBaAHUSA MOXHO NPUAEPKMBATLCA
cneayloLen nocnenoBaTensHOCTN OEUCTBUN:

e [ocrnaTb YyAaneHHoMy MoJemy KomaHgy Hadvatb nepepjadyy BER naketoB Ha
TpebyeMou YacToTe UM CKOPOCTY;

e npuHumas BER nakeTbl, OLEHUTb Ka4eCTBO MPOXOXAEHUSA AAHHbIX;

e B Cryyae NpuHATUS pelleHus 06 n3MeHeHuM napameTpoB paguokaHana 3anvcaTtb B
yAaneHHbln MoAem Npounb C HOBbIMWU XapakTepucTukaMmm pagmokaHana;

® UN3MEHUTb TE XE XapaKTepPUCTMKM paguokaHana B npodune fnokanbHOro mMogema wu
nepesarpysuTtb ero.
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7 POPMAT NAKETA B 3OUPE. [TOMEXOYCTONYNBOE KOQUPOBAHUE

MNepen nepepayen B achup gaHHbIe MPOXOAAT criedylowme atanbl npeasapuTensHOn
00paboTku:

" poBepka BXOAHbIX AaHHbIX Ha dopmat 7 6ut. CxaTne naketa B criyyae
NOMOXWTENbHOro pesynbTarta TeCTUPOBaHUS;

* pa3dbveHne naketa Ha 32-6anTHble 6NMOKM WU BbluUCHeHWEe 8-OUTHOM
KOHTPONBbHON CYMMbI ANSA KaXX4oro 6noka;

» pobaBneHne Un3OLITOYHOCTU (MOMEXOYCTOMYMBOE KOOMPOBAHWE) B cry4vae
aKTMBaUNN 3TON PYHKUMN;

"  nepemMexeHune nHgpopmauum BHyTpU 32-6anTHoro 6ioka (B cnyyae aktmsauumm);

*  paHgomusauus (B cnyyae aktmBaumm).

Mogem aBTOMaTUYECKN NPOBEPSET Kaxabli 610K AaHHbIX, FOTOBLIN ANdA nepegayu, Ha
HanMuMe B HeEM TOnbko 7-OMTHbIX crnoB. Ecnu Bce 6GanTbl B MHOpPMaUMOHHOM Onoke
ABNAOTCA 7-6uTHBIMKM (CTapwui 6uT paBeH 0), npomucxoauT cxkaTtne maccmBa (ctapwme «0»
yoanstotes). B cnyyae npuema ns acompa nHdpopMaumoHHOro naketa ¢ 7-6utHeIMn crioBamu,
npoucxoant obpaTHasa npoueaypa nepeeoga 7-6uTHbIX cnoB B 8-6utHble. Takum obpasom,
npu nepepade, Hanpumep, 64 nobeix cumBonoB B AuanasoHe (0x00...0x7F)
MHAOPMALIMOHHOE Norie COOBLLEHNST «CKMMaeTCa» Ao 56 6anT No CcpaBHEHMIO C OObIYHBIMM
8 GuTHbIMM cumBonamu. MNpu nepegade 256 7-6UTHBIX CNOB BbINMPbIL cocTaBuT 32 GawnTa.

Mocne npoBepkn AaHHbIX Ha dopmat 7 6ut nHdpopmauma pasdbusaetcs Ha GNoOkM No
32 6anta. Ecnu nocnegHunm ©Onok MeHblle 32 6alT, OH Takke cuyuTaeTca Onokom
(mononHeHne po 32 6anT He NPOUCXOLMT).

[anee pgna kaxpgoro 6noka Bblumcnsietca 8-6utHast kKoHTponbHasst cymma (CRCS8),
KoTopas nepepaetcs B achmp nocne nHPopmMaunoHHoro 6noka. NpumeHeHne KOHTPOSbHOM
cyMmmbl obecneunBaeT obHapy>xeHne OAMHOYHbIX NAKeToB OLMOOK AMNHOM 0 8 OUT, a Takke
99,998% komMbuHaLmMn BCceX OPYrMx NakeToB OLLNBOK.

Mocne pobGaBneHMs KOHTPOMbHOW CyMMbl Kaxabli ONOK OaHHbIX  KOAMpYeTcs
NMOMEXOYCTONYMBBLIM KOAOM (ecnn 3Ta (PYHKUUSA aKTUBM3MPOBaHAa) UM MPOU3BOAMTCA €ro
nepemexeHue (ecnu PyHKUNA NnepemMexeHns akTuBHa).

Mpn npueme aaHHbIX N3 3dhnpa ModeM co3faeT NepeMEHHY0 MapKepoB NpaBUIIbHOCTU
npvemMa Kaxxgoro 651oka Ans Kaxaoro Tekylero MHopMaumMoHHOro nakeTa: nocne npouenyp
aekoanpoBaHust MHoOpMauum n gekomnpeccun uad 7-6utHoro B 8-6MTHOE CNOBO MOLEM
BbIYMCNAET KOHTPOSbHYIO CyMMYy KaXkgoro 6rioka u cpaBHMBaET ee C NoslydeHHON 13 agupa.
Ecnun KoHTponbHbIE CyMMbl COBNagatoT, Mapkep Angd aToro 6noka yctaHaBnmBaeTca B «1», a
COOTBETCTBYIOWMA  BNOK  KOMMpyeTca BO  BHYTpeHHuUn Oydcep. WHave  mapkep
ycTaHaBnueaetca B «0», a Onok wurHopupyetcs. Ecnu nocne obpabGoTkm nakeTa Bce
MapKepbl paBHbl «1», [AaHHble CUYMTAKOTCS KOPPEKTHbIMM W 3aHOCATCA B oO4Yepedb Ha
nepegadvyy B nocregoBaTesibHbI NOPT Mogema. MHade oxugaeTcss NOBTOPHbIA NpUEM
AaHHOro naketa (ecrnu 3To noapasymMeBaeTCsl YCTAHOBIEHHBIM PEXUMOM paboTbl MOAEMOB).
Mpn npueme pgpyroro (HOBOro) WMHMOPMALMOHHOIO MakeTa MnepeMeHHas MapKepoB
cbpackiBaeTcs B «0».

MpMeHeHne «TEXHOMOrMU» MapKepoOB yMEHbLUAeT BpemMsi [OOCTOBEPHON U
rapaHTUPOBaHHOW nepefayn MHOPMaUUM B CyyYae HENPOXOXOEHWs naketa C NepBoro
pasa (BHEeLHNE NOMEXM, OTPAXKEHMS, 3aTyxXaHNe curHana).
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Unnioctpaumsa paboTbl MapKepoB NPUBOAUTCS Ha PUCYHKe 7.1.

87654321

s N [T [o[o[o[0]
HauanbHoe cocTosiHue
MapKepoB Npu NomyyYeHUN

NHdopMaLMOHHbIN DﬁKeT. OnuvHa 120 6ant

@ "MepbIn" npuem. NckaxeHne gaHHbIX BHYTpU 6n1okoB 2 u 4.

B1 B2 B3 B4 ANVHbI NakeTa
326air | RC8 || 326air | CRC || 326amr | ORC8 || 24 cair | CRCB v
y ([1[1]1]of1]o]1]
CocTosiHMe MapkepoB nocne
@ "ToBTOPHLIN" NpUem. VickaxeHune aaHHbIX BHYTpU 6rokos 1 1 3. "nepsoro” npuema
B1 B2 B3 B4
32 6aiir | CRO8 || 326anr | CRC8 || 326amr | CRC® || 24 6air | CRCB L[] 1]

CocTosiH1e MapkepoB rnocrne
"noBTOpHOrO" Nprema.

PucyHok 7.1

Kak BMAHO M3 pucyHka 7.1, nocrie «nepBon» nepefayn BCero nakera KOHTPOISibHas
cymma y GrokoB 2 n 4 He coBrnagaeT C MNPUHATOW, a 6rnokn 1 u 3 NpuHATEI 6e3 oWnBoK.
Mocne «noBTOpHOMY Nepefayn 6nokm 1 n 3 NpuHATLI ¢ ownbKamu, B TO BpeMs Kak 65rioku 2 n
4 npunHATbl 6e3 owmnbok. brnarogapsi mapkepam gnsi «BOCCTAHOBIIEHUSA» MOSHOrO naketa B
AaHHOM cnyvae noTpeboBanack TOMbKO OgHA MNOBTOpPHAA nepedada, MNOCKOMbKY HeT
HeobXxoaAMMOCTM MOBTOPATL MNaKeT A0 Tex Nop, noka Bce ONoknm ogHOBpPEMEHHO 6yayT
NPUHATBI KOPPEKTHO.

Ucnonb3oBaHne mapkepoB 3ddeKkTMBHO B nOObLIX pexmnmax paboTbl Mogema no
adhupy, KpoMe LIMPOKOBeLlaTeNbHOro, Mpu YCAOBUW, YTO WHAOPMALMOHHLIA NakeT
nepenaetcsa oauH pas (napametp $BPM paseH 1).

7.1  MomExoycToHYnBOE KOQMPOBAHME

[na ymeHbLLeHnss MOBTOPHLIX Nepeaay MHPOPMaLNOHHBLIX MakeToB U, criefoBaTernbHO,
ANs yBenuyeHus NponyckHOM CnocoBHOCTWM paguokaHana, a Takke Ans bornee HagexHoM
nepefayn gaHHbIX B MOAEME, KPOME UCNONb30BaHWS NOATBEPKAEHUN, MOXHO UCMOMNbL30BaThb
npsiMoe ucnpasreHve owunbok. [ns aToro B MoAeMe peanu3oBaHbl HECKONbKO crnocoboB
nomexoyctonymsoro koguposaHusa (FEC): yetbipe Buga kogos Pupa-ConomoHa (RS) un kop
XammuHra (HAM).

Mpu3Hak wucnonbdyemoro koda nepefaeTcs B 3arofioBke naketa, MNO3TOMY HeT
HeobxoAMMOCTN YyCTaHaBNMBaTb OAMHAKOBBIN TUM KOAA Ha MPUEMHOM UM nepearoLem
mMoaemax — nobon Moaem cnocobeH NPpMHNUMAaThL NakeTbl ¢ MbbIM TUNOM KoAa.

CpaBHuUTenbHbIE XapakTepUCTUKN KOAOB NpuBedeHbl B criefyowmx Tabnumuax.

RS (7, 5) Kaxgblh 9NeMeHT COCTOUT M3 TPEX MHAOPMALIMOHHBLIX BuT. Kaxxgoe KogoBoe CNoBO
: COCTOMT M3 CEMU 3NEMEHTOB: 5 MHGOpPMaUMOHHbIX (15 6UT) N 2 NPOBEPOYHbIX
(6 61T). MowHOCTb Koga — ucnpasfneHne OAHOM OLNOKM B OOHOM KOOOBOM CrOBE
¢ (3 MHdOPMaLMOHHBIX 6uTa). Yncno mHopmaumnoHHbIX 6ut ana koga RS(7,5) B
: bnoke He kpaTHO 32 6anT (256 6uT), NoaTtomy 6nok coctouT n3 18 KOAOBbLIX CNOB
: unn 270 6uT, YTo 3KBMBANEeHTHO 33,75 6aiT none3Hon nHopmaLmu.

RS (7,3) | Kaxabln aneMeHT coCcToUT M3 TPEX MHAOPMaLMOHHbIX BuT. Kaxxgoe kogoBoe CrnoBo
! COCTOUT M3 CeMMU 3MEMEHTOB: 3 WHAPOPMAUMOHHBLIX (9 GUT) M 4 NPOBEPOYHbIX
(12 6mT). MowHOCTbL KO4a — ncnpaBneHne AByX OWMOOK B OOHOM KOLOBOM CIOBE
i (6 MHpopmaLMOHHbIX BUT). Yncno nHgopmaumoHHblx Ut Ana koga RS(7,3) B 6noke
i He kpaTHO 32 6awnT (256 6uT), NnoaToMy 6noK cocTOUT U3 29 KOAOBbLIX CMOB NN 261
: BUT, 4TO aKBMBANEHTHO 32,625 6anT nonesHomn MHpopmaLuu.
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RS Kaxgbli 9nMeMeHT COCTOMT M3 4YeTbip€X MHGOPMaUMOHHBIX OuT. Kaxapoe kogoBoe
(15,11) : cnoBo cocTouT 13 15 anemeHToB: 11 MHOPMALMOHHBIX (44 BUT) 1 4 NPOBEPOYHbIX
(16 6mT). MowHOCTL KOga — McnpaBneHMe ABYX OWMOOK B OOQHOM KOJOBOM CrOBE
¢ (8 MHopMaLMOHHBIX 6MT). Yncno uHdopmaumoHHbix 6ut ana koga RS(15,11) B
: 6noke He kpaTHO 32 6anT (256 6UT), NO3TOMY BIOK COCTOMT M3 6 KOOOBbIX CIIOB NN

: 264 61T, 4TO 3KBMBANEHTHO 33 GaT NnonesHon MHopmaLUK.

RS : Kaxgbll 3neMeHT COCTOUT M3 YeThbIPEX MHAOPMAaLMOHHLIX O6UT. Kaxkgoe kogoBoe
(15,9) : cnoBo coctouT U3 15 anemeHToB: 9 MHPOPMALMOHHBIX (36 BUT) N 6 NPOBEPOYHbIX
" (24 6uT). MoLLHOCTbL KOda — UcnpaBrieHne TPEX OLMGOK B OQHOM KOJOBOM CrOBE
- (12 MHOPMALMOHHBIX 6UT). Yncno MHOpMaLMOHHLIX BuT ans koga RS(15,9) B
. Bnoke He kpaTHO 32 6anT (256 6KT), NOaTOMY 610K COCTOUT M3 8 KOAOBbLIX CIIOB UMK

. 288 6UT, 4TO 3KBMBANEHTHO 36 BalT NONesHoI MHhopMaLK.

HAM(12 Kaxxgblh arnemMeHT COCTOMT M3 OZHOro MHdopmaumoHHoro 6uta. Kaxgoe kogosoe
,8) : CnoBo cocTouT M3 12 anemeHToB: 8 MHPOPMALIMOHHBIX (8 6UT) U 4 NPoBEPOYHbIX (4
ouT). MOLWHOCTb KOga — ncnpaesneHne ogHoW ownbkn B 04HOM kogoBom criose (1
{ MIHpOPMaLIMOHHBIN 6UT) 1 oBHapyxeHne ABYX OLWKNOOK. YnNCno MHMOPMALIMOHHBIX
: 6ut ansa koga HAM(12,8) B 6noke kpatHo 32 6aunT (256 6uT), noaTomy 6nok coctonTt

: U3 32 KOAOBbIX CMOB, YTO 3KBMBArNEHTHO 32 6ariTam None3Hon nHopMaL .

Yucno ncnpaBnsemMblx

CUMBOJIOB B owmnbok 6e3 owmnbok c nepemexeHnem B i CKOpoOCTb

KOl0BOM nepemexeHus, onoke Ha 32 banTa koaa

cnose ouT (HenpepbIBHBbIN NaKeT),

i ouT GanT i
RS (7,5) : 1 3 54 6,75 . 0,714
RS (7,3) | 2 6 174 21,75 {0,429
RS (15,11) | 2 8 48 6 {0,733
RS (15,9) 3 12 96 12 0,600
HAM(12,8) | 1 1 32 4 {0,667
Her | 0 0 0 0 1,000

Ucnonb3oBaHme FEC npuBoANT K CHUKEHUIO «MH(POPMAaLMOHHON» CKOPOCTU AaHHbIX B
acpupe. KoapdUUMEHT CHMXKEHMSI Ha3blBAeTCs «CKOPOCTb» Koga. Hanpumep, npu
ucnonb3oBaHun koga RS(7,3) npu «usmnyeckon» ckopoctn B acupe 38 400 604 nonyunm
«MHOopMaLMOHHYO»  ckopocTb 38 400x0,429 = 16 474 60oa. HecmoTpsi Ha CHWxXeHue
ckopocTn, ncnone3osaHme FEC moxeT ObITb onpaBaaHo, NOCKOSbKY YMEHbLUIAET KONMYEeCTBO
NMOBTOPHLIX MaKeToOB, Takum obpas3om cHwxas obliee Bpemsd, Tpebyemoe AnA [OOCTaBKU
MHdopMaLmn.

B wmopgeme peanu3oBaHa BO3MOXHOCTb BblIOMpaTb TWM  MCMOMb3yeMOro kopa
He3aBMCUMO ANA  WMHOPMALMOHHBIX  MakeToB, OTNpaBnsemMblx B  3dup, ANg
peTpaHCnMpyeMbiX MaKeTOB M AN MakeToB, OTNPaBfsieMblX B OTBET HA KOMaHAbl ANs
yAaneHHoro KoHgurypuposaHus. [ins sbibopa Tuna koga umelTcs crnegyowme KoMaHabl:

$DFEC Bbibop Tuna koga ona nepegaBaembix B 3¢hmp MHPOPMALMOHHbBIX AAHHbIX.

$RFEC Boibop TuMna koga, wvCnonb3yemoro npu peTpaHcnauum naketa. Kaxagbiv
! aKTUBHbIA  PETPAHCMSATOP  UCMOSb3yeT YCTAHOBMEHHbIM TUM Koga npu
. peTpaHcnaAuMM nakeToB. TakuMm 06pa3oM, MOXHO MBKO BblGMpaTb Cnocobbl
| KOOMPOBAHUS B 3aBUCMMOCTM OT YCIIOBUIA NPUEMa B PasfMYHbIX CErMeHTax ceTu
i Nnepedayn AaHHbIX, yBEnuM4YMBas TEM CambiM NPOMYCKHYK CNOCOBHOCTb.
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$RAFEC Bbibop Tvna koga Anst AaHHbIX, NOCLITAEMbIX B Ka4eCTBE OTBETA Ha KOMaHAOy
| yoaneHHoro KOHbUrypmpoBaHus. He pekoMeHayeTcs BbIKNOYaTb
| MOMEXOYyCTONYMBbIN KO B 3TOM Crlyyae.

7.2  T[EPEMEXEHWE

Ha npakTuke 4acTto McKaxaloTCcsa He oTAenbHble OUThI, a Lernble nocneaoBaTenNbHOCTH
MHPOPMAaLMOHHBIX BUT (3aTyxaHne 1 NnepeoTpakeHne curHana, KpaTkoBpeEMEHHbIE aKTUBHbIE
nomexu), Noatomy npu wucnonb3oBaHnn FEC adpdheKkTMBHO NpUMEHEHUE NepeMeEXeHUs
UHOPMAaLIMOHHBIX Y MPOBEPOYHbBIX CUMBOIIOB.

Mpouenypa nepemexeHns WNNKCTpUpyeTca Ha pucyHke 7.2 gns koga RS(7,5).
Mpouecc nepemexeHnsa Ansa ocTanbHbIX KOLOB aHanNOrM4eH.

McxoaHbIn NOTOK

MNepemexeHune

Y
ﬂ NakeTHasa owwmnbkKa
444

O6paTtHoe nepemexeHune

BoccTaHoBneHHbI NOTOK

PucyHok 7.2 — MNpoueaypa nepemMexxeHusi MHGpOPMaLMOHHbIX U MPOBEPOYHbIX
CUMBOJIOB

lMpouecc nepemexeHusa 3akniovaeTcs B nepegadye cHavyana nepBbiX 3NeMeHTapHbIX
CMMBOJSIOB KaXJoro KoOOOBOro CroBa, MOTOM BTOpPbIX, TPETbUX W Tak ganee. B cnyvae
BO3HMKHOBEHUSA NakeTHOW ownbkn nocne npoueaypbl AenepeMexxeHus owmnbkM paBHOMEPHO
pacnpedensaTcs B KaXaom KogoBoMm crioBe. [lpy 3TOM  MNOBLIWAETCS BEPOSATHOCTb
ncnpaBneHns oLMBOK B MPUHATBIX AaHHbIX.

BknoyeHne/BbIkMo4eHWEe  npouenypbl  NepeMexeHus AONns  pasfnuyHbiX  MNakeToB
He3aBucumo (kak n npu Bbibope Tuna FEC) ocywecTBnsetcs 3agaHvem aprymeHToB «lI»
(Interleaving — nepemexeHune Bkno4eHo) N «N» (NepemMexeHue BKIYEHO) B KOMaHaax
$DFEC, $RFEC n $RAFEC.

Mpu BbiGOpe TMNa FEC 1 akTMBauum nepeMexeHns HeobxoaumMo y4mTbIBaTb XapaKkTep
nomex B achmpe, a Takke KOHKPEeTHOEe NPUNOoXeHne uUnu pexmnm pabotel Moaema. Hanpumep,
B peXMMe «TOoYKa-To4ykay, Koraa HenpaBuibHO NPUHATLIA NakeT OyaeT peTpaHCNMpoBaH, Kak
npaBumo, LenecoobpasHo UCMOMb30BaTb MeHee MOLLHble koAbl MM BOBce obonTuchb Ge3
HUX. B pexume e «Touyka - MHOrO TOYek» (LUMPOKOBELLaTENbHbIA) rapaHTUs OOCTaBKu
AaHHbIX OTCYTCTBYET, U ANSA NOBbILEHNA BEPOATHOCTM AOCTABKMN ONpaBgaHO UCNONb3oBaHMe
Toro unu nHoro tTuna FEC.

7.3  PAHROMU3ALMS (CKPEMBINPOBAHME)

[nsa KoppeKkTHOro yHKLUMOHMPOBAHMSA NPUEMHMKA MOAEMA NPU BblAENEHUN AaHHbIX U3
ahmpa NOTOK AaHHbIX HE AOIMKEH MMETb ANMMHHbLIX (bonee 8 6uT) nocnegoBaTenbHocTEN «0»
unun «1». [ins obecnevyeHns 3TOro ycnoBms B MOAEME peann3oBaHa BO3MOXHOCTb BKITHOUUTb
paHgoMmsatop (ckpembriep) npu  OPMMPOBaAHUM NakeTa, OTNPaBMAsSiEMOro B 3dwmp.
PaHoommnsaTtop MNOCTpoeH Ha OcHoBe 16-6UTHOrO reHepatopa nceBOoCNyYanHoM
nocnegosatensHoct (MCI1). BeposiTHOCTb HanuMuMsi B MOTOKE AaHHbIX  ANMHHBIX
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nocnegoBatenibHocTen  «0» wmnn  «1»  ymeHbwaetca. [Ona  BKNOYEHMS/BbIKIHOYEHNS
paHOoMM3aTopa UCMoSb3yeTcsl COOTBETCTBYIOLMI OUT, ycTaHaBnnBaeMbli komaHgon SAIR.

PaHpoomMuzauusa He MOXET MOMHOCTbI0 MCKNIYUTL BEPOATHOCTb MOSIBIIEHNSA B MOTOKE
ANVHHBIX nocnegoBaTenbHocTen «0» nnn «1», NO3TOMY C Lefbio NOBbLILEHNS HA4EXHOCTU
npy NpMemMe AaHHbIX B MOAEME peann3oBaHa (PYyHKUUS MPUHYAUTENbHOW BCTABKU B MOTOK
AaHHbIX «nNepenagoB» ypoBHeN. [Ins 3Toro HekoTopble GUTbI B NOTOKE AaHHbLIX AyGnmpytoTcs
CBOMMM MHBEPCHbIMMK 3HaYeHusMn. Komangon SMNL 3agaetcsa konuyectso 6uT (oT 0 ao 15),
nepegaBaembix B 3chup 6e3 M3aMeHeHWI, Nocrne 4Yero B BbIXOAHOW NOTOK BCTaBnsieTcst 1 6uT,
ABMAIOLWNNCS UHBEpPCUEN npeapiaywiero. Takum obpas3om, BbIXOOHOW MOTOK OaHHbIX Oyaet
o0s3aTenbHO UMeTb HeobxoauMmble nepenaabl. ECTECTBEHHO, MpuM STOM  CHWXaeTcs
apcpekTnBHan ckopocTb B acupe. [MNpumep dyHKUMOHMPOBaHUS komaHabl $MNL=4
UNACTPUPYETCH Ha pPUCYHKe 7.3.

BxogHas nocnegoBaTtenbHOCTb

1:2:3:4:5:6:7:8;:9:10:11:12:13:14:15;16:17:18:19
1 " -

1:12:3 4 5i6 17 8 9 1011 12 13114115 16 17 118 119
BbixogHas nocrnenosaTenbHOCTbL

PucyHok 7.3 — lNMpumep dpyHKUMOHUpOoBaHUs KoMaHAabl $MNL=4

PekomeHayeMoe 3HaveHne napameTtpa $SMNL — 8 (ecnu He BkIoueHa paHaoMU3aums)
unu 15 (ecnn paHgomm3awms BKNOYEHA).
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8 TEXHOJIOMMYECKHNE NMAPAMETPbI

TexHonornyeckue napameTpbl Mogema pacnonaratotca B QHO3Y, HaumHas ¢ agpeca
0xF0. TexHonornyeckue napameTpbl HEe ABNANTCA 4acTblo MPOUNsS U NOITOMY He MOryT
OblTb M3MeHeHbl yaaneHHo. OHKM Takke He 3aTparmBatoTcs komaHgon $IEE n moryT GbiTb
N3MeHeHbl Tonbko koMaHaon $RG.

8.1 KOPPEKLMNS YACTOTbI MPUEMOINEPELQATYUKA

3HaveHne paboyer 4yacToTbl BCTPOEHHOIO npuMemonepegarTymka MogemMa MoxeT ObiTb
CMELLEHO OT HOMMHAIbHOrO 3Ha4YeHNss Ha HebonbLUy BenuunHy (eguHuubl kunorepu). Mpu
N3roTOBMEHNM MOOEMOB MPOU3BOAUTCH MU3MepeHne paboyen 4acTOTbl Kaxaoro mogema wu
npy HeoBXOAMMOCTM NPON3BOAMTCA NPOrpaMMHas KOppeKLUns ee 3HaYeHus.

[nsa koppekunm Heo6X0AMMO aKTUBM3MPOBATb PEXMM KOPPEKLMK, YCTAHOBUB 3HAYEeHWe
peructpa no agpecy $F0 B 3HaueHne 0x78 (120 dec). Mpu no6om gpyrom 3HadveHun $FO
KOppeKuns 4acToTbl He NMPOU3BOANTCA.

Mpyn BKMNIOYEHHOM pEXMME KOpPpPEeKUMM 4YacToTa BCTPOEHHOro npuemonepenaTyuka
CMeLlaeTcs Ha BenuuuHy, 3agaBaemyto pernctpom no agpecy $F1. 3HauyeHve cmelueHus
3agaeTca B eaMHuMuax, kpatHbix 500 My ¢ yyeToM 3Haka.

[1ns BblYMCNEHNA 3HAYEHUS CMELLEHNS CriegyeT:

e N3MEPUTb C MOMOLLbK aHanmMsaTopa ChnekTpa 3HadyeHue paboyen 4YacToThbl
mogema Fp, Mpu BbLIKMIOYEHHOM KOppeKkuun (MM Npu HYNeBOM CMELLEHUU
$F1=000). ins aToro cnegyeT BKMOYMTL pexuMm «TecT» ¢ Bblaayen B aump
nocnegosatensHoct 101010... (cm. pasgen «$TEST - nepeBog mogema B
pexum «TecT»). 3HaveHne F, cOOTBETCTBYET LieHTparnbHON YacToTe CNeKkTpa;

e onpegenutb ¢ ToudHOoCTbO 500 4 owmnbkKy (OTKNOHEHME OT HOMMWHAIbHON
vacTotbl Fy) AF=F,-F,;

e BbIYUCANTL 3Ha4YeHMEe cMmeLleHus (B eamHmuax) A=,F/500 Iy;

e NpnbaBuTL K NOSTy4EHHOMY 3Ha4YeHu0 128, ecrnn OTKIMOHEHME MONOXNTENBHOE.

MonyyeHHoe 3HauyeHue Tenepb HYXXHO 3anucaTb B pernctp $F1, BKNOYUTL PEXUM
KOppeKUummn (eCrin OH eLLe He BKIIYEH) 1 nepes3anyCcTuTb MO4EM.

Hanpumep, ecnu paboyasa (n3amepeHHas) 4Yactota mopema (6e3 koppekuuun) pasHa
434002,6 kl'y, npwu HOMUHarne 434000 klu, TO CMeLlleHne paBHO
(2500 Mu/5000M)+128 = 5+128 = 133 (2600 Iy, okpyrnmnn o Gnwxanwero kpaTHoro 500 Mu).

Apyro npumep: paboyvas (M3mepeHHas) yactota mogema (6e3 koppekumu) paBHa
433998,8 kKl'y npun HomumHane 434000 kMy. CwmeweHne B 3TOM Cchnyyae pPaBHO
(1000 Mu/5000Mu) = 2 (1200 Iy, okpyrnmnu oo Gnvxkanwero kpaTHoro 500 My).

Koppekumsi 4acToTbl Hy)XHa TONMbKO NpWM HacTpolke MoaemMa npu
npousBoacTBe. He MeHsinTe yCTaHOBMNEHHblIE W3roToBMTENEM napameTpbl
KOPPEeKUMN, B NPOTUBHOM Crly4ae CyLLEeCTBYET BO3MOXHOCTb HEKOPPEKTHOM
paboTbl MOAEMOB.

8.2  AkTuBM3AUMS PEXMMA «TTPSIMO# LOCTYIM»

Mogem umeeT pexum npamoro goctyna K acupy (cm. pasgen «Pexum «[psamon
aoctyny). [Ona BKNIOYEHUS 3TOro pexmma HeobXOAMMO akTMBU3MpoBaTb nar nNpsMoro
[AOCTyrna, yCTaHOBMB 3HauyeHue peructpa no agpecy $F2 B 3HayeHue 0x87. lMpu nobom
apyroMm 3HadyeHum peructpa $F2 pexum «[lMpsimoit goctyn» BbikntodeH. Mo agpecy $F3
HaxoQATCcAa AONONHUTENbHbIE bnaru, cBA3aHHbIE C peXxnmom «lpamon gocTyny.
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KoHgurypauus pernctpa $F3:

bur | Ha3Ha4yeHue

7.1 -
0 | bRxBitSynchronizer

bRxBitSynchronizer — Bknio4YeHne CUMHXpOHM3ATOpa NpU NpUemMe OaHHbIX U3 adupa.
CuHxpoHu3aTop BKNtoYeH, ecnu 6ut bRxBitSynchronizer yctaHoBneH B «1».

MogpobHo o pabote mogema B pexume «[lpsimon JocTyn» cM. B pasgene «Pexum
«lMpaamon goctyn».

8.3  [anHbIE ansi kKomaHab $TEST

Mo agpecam FC...FF pacnonaraioTtca gaHHble, KoTopble B pexume « TECT» (mnmn no
komaHae $TEST 3) nepenatoTcs LMKNUYECKN B 3dUp.
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9 AnPECAUMS ¥ NPUMEPBI OPIFAHW3ALMN CETENA

9.1

ALPECAUNA

B mogeme BO3MOXHO wucnonb3oBaHve 65535 (0000...FFFF) apgpecos, 65024 wu3
KOTOPbIX ABMAKTCA NHANBMAYaNbHbIMK, 511 - rpynnoBbiMK 1 1 - LUIMPOKOBELLATENBbHbIN.

=  AOpec sBnseTcs wupokoBellaTenbHbIM, ecnu oH paseH FFFF.
= Agpec sBnsieTcs rpynnoBbIM, €CIM OH HAaYMHAETCH UK 3akaH4mMBaeTcs "WwabnoHom"
FF.

= Bce octanbHble agpeca ABndaAlnTCAd MtHAnBuUAyanbHbIMW.

Kaxgbin mogemMm vMmeeT ABa agpeca — agpec oTnpasBuTensa (COOCTBEHHbIM) U agpec
nonyyatensi. Agpec oTtnpaeButens 3agaetca komaHgon 3$MYID, agpec nonydatens -
komaHgon $TXID.

Agpec  nonyyatensa  MoxeT  ObiTb  MHAMBMAYANbHbIM, rpynnoBbiM UMK
LLUMpoKoBeLLaTeNbHbIM.

Appec oTnpaBuTens MOXeT ObiTb TONbKO MHANBUAYAIbHBIM.

Moaembl B ceTn MoryT ObiTb 06beanHeHbl B rpynnbl (B rpynne MoxeT ObiTb Ao 255
MOAEMOB), ABE NepBble Unn nocnegHue Lmdpbl X «COBCTBEHHOrO» agpeca LOMKHbl ObiTb
oauHakosbiMKu. Hanpumep, agpeca 1200, 1201,...12FE o6pasytot rpynny. [Ona nepegauu
AaHHbIX BCEM afpecaTaM AaHHOW rpynnbl HeobxoaumMo agpecy nonydarens npUcBOUTbL
3HaveHne 12FF.

MNakeTbl, nepepaBaemMble B adupe, coaepxat uHdopmaumio o006 agpecax, Ha
OCHOBaHUM 3TON MHMOPMAUNN KaXKOblA MPUHABLLMA NakeT MOAEM MOXeT CcyauTb O
«NPUHaAANEXHOCTUY U «HA3HAYEeHUN» AaHHOro naketa. Takum obpa3om, HET HEOOXOANMOCTH
B OTOENbHOM Mpu3Hake crnocoba pacnpegeneHvs OaHHbIX Mexay Moaemamu («Toudka-
TOYKa», «rpynnoBOM» WM «LIMPOKOBELLATENbHbINY), pexumM pabdoTbl 3agaeTcs TONbKO
agpecamu. Hanpumep, ecnm oguvH u3 mopgemoB umeeT TXID=12FF, ero naketbl OygyT
«NpuHUMaTL» (TO eCTb nepefaBaTb MPUHATbLIE JaHHble Ha nocnefoBaTeNbHbIA MNOPT) BCe
MoaeMmsbl, agpeca MYID koTopbix HaunHatoTcsa ¢ 12. Ecnun e, Hanpumep, agpec TXID=0205,
ero naketbl BygeT «npuHUMaTby TONbKO Moaem ¢ agpecom MYID=0205.

[Ba nnn 6onee mogema He MoOryT uMeTb oguHakosbii MYID.

9.2 Pexum «TOYKA — TOYKA» C YCTAHOBIIEHUEM COEQUHEHUS

<+ —>
TXID =1234 TXID = 4321
MYID =4321 MYID =1234

B oaHHOM pexume rapaHTupyeTcs AoCTaBKa AaHHbIX agpecaTta (Mnu KoHcTaTupyeTcs
HEBO3MOXHOCTb [OCTaBKMW): OTOCMaB «MHAMBMAYyanbHbIA» MNaKeT, MOAEM OXugaeT
noaTBepXOeHUa rnpuvemMa Co CTOPOHbI noriyvatens U MoBTOpsieT MakeT Mpu HemnonyyYyeHuu
noaTBepPXKAEHUs1 Mo  ucTevyeHun Tanm-ayta $ACKT. [Ons  yBenuuyeHuss npomnyckHOM
CnocobHOCTM TpakTa nepefadn [AaHHbIX MOXHO WCMNONb30BaTb MOCLIIKY  HECKOMbKUX
MH(POPMAaLMOHHBIX MaKeToB MOAPSA4 C OXuOaHWeM [pynnoBOro noareepxaeHnsa. [Ons
nporpaMMMpoBaHMA 4YuUcna nepedaBaemMbix NakeToB 6e3 oXuaaHus noaTBepXOeHUS
HeobGxoaumo wucnonb3oBatb komaHay $MAXP Ha nepepatowem mogeme. Ha npuemHom
MOZEeMe MOXHO U3MEHSITb BpeMs 3afiepXKKi oTrpaBku noaTeepxaeHus (napametp $RESPT).

B pmaHHOM pexume npuHMMaroWwunm mMogem cnocobeH noarBepxdaTb MOfyYeHHbIN
nakeT Kak KOPOTKMM KadpOM, Tak M CBOMM WH(OPMALUMOHHBbIM MakeToM (ecriv TakoBOM
nmeetcs). YTobbl opraHn3oBaTh 4BYCTOPOHHIOW CBA3b MEXAy MoAemMaMy C MaKCUMarbHOM
NpOnyCcKHON CNOCOBHOCTbIO KaHana, HeobxoguMMo HacTpouTb 0b6a Mogema Ha pexum C
YCT@HOBJIEHMEM COEOMHEHUS U B 3aBUCUMOCTU OT CKOPOCTU M YACTOTbl MOCTYNNEHUS AaHHbIX
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9.3

9.4

Ha nocnegoBaTeNbHbIA MOPT Kakgoro m3 mMogemoB nogobpate napameTtpbl SMAXP wu
$RESPT.

O6a mogema wmoryT pabotatb B pexume «[IpospayHbiny. B aTom cnyyvae pgns
nepefayn OaHHbIX Mexay BHeWHWM obopynoBaHMeM MOryT ObiTb MCNONb30BaHbl Takue
cTaHZapTHbIe NPOTOKObI Nepegayn dannos, kak XMODEM, ZMODEM, KERMIT m 1.4.

PEXM « TOYKA — TOYKA» BE3 YCTAHOBJIEHUSI COEQUHEHUS

®) - —>

TXID = 1234NL TXID = FFFF
MYID = 4321 MYID = 1234

TXID = 4321

MYID = 1234
TXID = 4321NL
MYID = 1234

B pmaHHOM pexume rapaHTMpyeTcs OoCTaBka [daHHbIX agpecarta: OoTocnaB
«MHOVBMAYamNbHbLIA» MaKeT, MOAEM OXMAAeT MoATBEPXAEHMS MpUeMa CO CTOPOHbI
nony4vaTtens u NoBTOPSIET NAKET NPU HENOSyYEHUM NOATBEPKAEHUSA NO UCTEYEHUM TalM-ayTa
SACKT.

[aHHbIn pexxum Gonee npegnovTUTENEH NO CPAaBHEHUIO C PEXMMOM C YCTaHOBIIEHNEM
COeaMHEHWsi, eCniu CKOpPOCTb oOnpoca rpynnbl aboHEHTOB Oornee BaxHa, YEM BpeMS,
3aHMMaemoe hazamm obmeHa nHgopmaLmen.

B cnyyae, ecnn mogem A HaxoauTcs B MAKETHOM peXume, BpeMs Nepefayn AaHHbIX
aboHeHTy B MHOro MeHblue, T.K. OTCYTCTBYHOT CTaauWM YCTaAHOBIMEHUA W 3aBepLUEHMS
coeanHennsi. OgHako, B OTNMYME OT peEXMMa C YCTAHOBIIEHWEM COEAMHEHMS, MPOLEecC
nepegayun faHHbIX paboTaeT Mo CXeme «AdaHHble-noATBepPXAeHUe», T.e. [aHHble
NOATBEPXKOAIOTCS TOMbKO KOPOTKMM KaZapoM, KOTOPbIN HE MOXET copepXaTb AaHHble OT
Mogema, noaTBepxaawwero npuem. Takke cnegyetr 3ameTuTb, YTO B AAHHOM pexume
nobon mMoaeM MOXeT MoJAepKMBaTb HECKONbKO BMPTyanbHbIX COEOUHEHUA B pexume
«TOYKa-TOYKa» B Cfy4ae HeobXOAMMOCTM MNOCTPOEHUS MHOFOTOYEYHOW CeTW, 4TO
yBENNYMBAET BEPOSATHOCTb MPOXOXAEHUS MHOPMALMOHHBIX MAKETOB, OAHAKO HECKONbKO
CHmxKaeT obLLyo NPONyCKHY0 CNOCOBHOCTL paguokaHana.

Pexum « TOYKA — TOYKA» c NOBTOPUTENEM

®

O O O O O O O O
TXD = 1234 TXD = 1235
MYID = 1235 MYD = 1234
( PID00=1234 00000001+ ) R|D00=1 OFF S1 ( PID00=1235 00000001+ )
RPTN=000
Pexum aHanornyeH pexnMy «TO4HKa — TOYKa» oes noBTOpUTENA. Pexum

aKTUBM3NPYETCSl YCTAHOBKOM MapaMeTpoB, MOKa3aHHbIX Ha pPUCYHKe BHE CKOOOK. Takas
KOHbUrypaumnsa He UCKrovaeT npuema mogeMamun 1 n 2 «npsiMbix» NakeToB Apyr OT Apyra.
UToObl OT(UbTPOBaTb TakMe MaKeTbl, MOXHO A06aBWUTb YCTAHOBKW, NPUBEAEHHbLIE Ha
pucyHke B ckobkax. B atom cnyyae mogembl 1 m 2 6yayT pearMpoBaTb TOMbKO Ha
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peTpaHcnupyemble nakeTbl. Takas KoHurypaums yaobHa npy HEHaaeXHON «NPsIMO» CBA3U
Mexay MmoaeMamu.

9.5  Pexum «LLINPOKOBELATE/IbHbIW» BE3 EA30B0¥ CTAHLMM (MHOIOTOYEYHbIN)

TXID = O00FF
MYID = 0004

TXID = 00FF
MYID = 0001

TXID = O00FF

TXID = 00FF MYID = 0003

MYID = 0002

Mogewmbl 1, 2, 3, 4 aABNAIOTCA paBHOMPABHbIMK YNEHaMU CETU U MOryT MpUHUMAaTb
nakeTbl Apyr OT gpyra.

9.6 PexumM «TOYKA - MHOIO TOYEK» C OHOU EA30BOW CTAHLIMEN

9.6.1 [LIMPOKOBELUATEJIbHASI CETb BE3 FAPAHTUN [JOCTABKW COOBLUEHUM

B
O —>
M (4)
MYID = 0004
TXID = OOFF
MYID = 0001
MYID = 0003
M
TXID = 00FF
PID00 = 0001 MYID  =0002

Mogembl 1, 2, 3 npuHMUMalOT NakeTbl ToNMbko OT 6Gasoson cTaHuum 4. Mopem 1
UrHopupyeT nakeTbl oT 2, 3; mogem 2 - oT 1, 3; mogem 3 - oT 1,2, T.K. Mogemsbl 1, 2, 3 umeroT
aktmBHbii PID, paBHbin MYID 6a3oBon ctaHuuu 4. basoBas cTaHuMs 4 NpUHMMAaET NakeThbl
OT BCEeX MOOEMOB, T.K. HE MUMeeT HM ogHoro aktusHoro PID.

Mogembl 1, 2, 3 paboTaioT B pexume «[pospadHbii». basoBag ctaHuns 4 moxeT
paboTaTb B pexume «[1pospayHbiny (ecnn mogembl 1, 2, 3, 4 nmerT NpoTokon obmeHa
WMHopmaLmern ¢ coBCTBEHHOM aapecauven) nnu B pexume «lakeTHoln #1».
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9.6.2 LUMPOKOBEIIATEIBHASI CETb C TAPAHTUEMN [OCTABKW COOBLLEHN

B
()

MYID = 0004 e 2000
D TXID = 00FF
MYID = 0003 MYID = 0001
CE —— ‘
O O OO0
o -2 MYID = 0002
TXID = 0001NL DMO 3

PID00 = 0001

[aHHbin pexum aBnseTca 6Gonee npeanoyTUTeNnbHbLIM U Hanbonee npuMeHUM B
pearnbHbIX YCMOBUSIX, YEM LUMPOKOBELLATENbHbLIA PEXUM C ogHON Ga3oBow cTaHuuen 6e3
rapaHTum goctaeBku coobuieHuns. KoHdurypaumsa aHanormyHa npegbigywiemy BapuaHTty, 3a
WCKITIOYEHNEM TOro, YTo MogemMbl 1, 2 1 3 BXOAAT B agpecHbIn pexxum ¢ 6a30BOM CTaHUMEN
npyv nepegade [OaHHbIX OT ucnonHuTenbHoro obopyaoBaHusa (MO-x). B atom cnydae
nHdpopmaumsa ot MO-x rapaHTUpOBaHHO nepefaeTcs B OTBET Ha 3anpoc 6a30BON CTaHLUUW.
Mpobnem C MHOXeCTBEHHbIM COeAMHEHUEM He BO3HMKaeT, T.K. KaXObli MoAeM MOXeT
nogaepxvBaTtb OOAHOBPEMEHHO HECKOMbKO BUPTyalbHbIX COEAMHEHUN B PEXUME «TOuKa-
TOoYka» 6e3 ycTaHOBMEHMS COEANHEHNS.

9.7  Pexum «LLINPOK OBELUATE/IbHbIW» ¢ NOBTOPUTENEM

TXID = FF22 TXD = FF21
MYID = 0321 [cco00) o 0 MYID =0022
TXID =FF21
MYID =0121
RID00 =FF21 $1
TXID =FF22
MYID = 0221
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10 PACLUNPEHHbBIE BO3MOXHOCTU [PUEMA U PETPAHCIISUNN
[MTAKETOB

B mMogeme npegycMoTpeHbl pacluMpeHHble BO3MOXHOCTU NS peTpaHcnauumn u npuema
nakeToB: AOMNOSIHUTENbHbIN aHanna naketa no nony4vyeHHomy Pl1 ¢ uenbio ero ganbHenwen
peTpaHcnsaumMm n/vnu npuema, a Takke BBeAeHWe BUpTYyasbHbIX 6a30Bbix CcTaHumn. Jllobown
nakeT, MpedHasHa4YeHHbIn  Onsi  pacCWMPEHHOW  peTpaHCnauMM  unm - npuema,
noeHTnMLMpyeTca agpecoMm, KOTOpbIA 3aHMMaeT OOHY SA4YelKy BO BHYTpeHHen Tabnuue
moaema. Bcero moxeTt ObiTb 3anporpammupoBaHo 16 pasnuuHbix sveek. B agpece a4eriku
MOXeT OblTb Kak MHAMBMAYamNbHbIA agpec, Tak U Macka Ha nogrpynny wnv uenyto rpynmny.
Hannune macku (3HadveHne OxFF) osHavaeT, 4yto He OydeT MNpPOUCXOAUTb CpaBHEHWe
cTapwmx n/vnun mnagwmx 3HadYeHu agpecoB MOJTYYEHHOrO MakeTa M agpeca siYeniku, a
OKOH4YaTenbHOe pelleHne OyaeT OCHOBbIBAaTbCA Ha CpaBHEHMM YacTen afpecoB, He
«3aKpbITbIX» Mackon. Kaxpgasa siuerika MOXET cogepxaTb Iobon uaeHTMdukaTop agpeca
(peTpaHcnaumsa, npuem unm 6GasoBad cTaHuus). Takmm obpasom, s4Yenknm Heobxoanmmo
pacnpegendatb Mexay uaeHTudukaTtopamu, UCXOAs U3 pearibHoM HeobXxoauMOCTWU, U No
BO3MOXHOCTW HasHavaTb agpecaumio B pagumoceTm Takum obpasom, 4Tobbl Obina
BO3MOXHOCTb  BBEAEHMS HEe  MHAOMBMAyalnbHbIX  adpecoB, a  [PynnoBbiX UMK
LUMpoKoBeLlaTenbHbIX. MoeHTudukaTop Kaxaon a4enkm aBToMaTn4eckn npuceaneaeTca npu
BbinonHeHuu komara $RID n $PID.

Kaxgass s4enka MOXET cogepxaTb crneuuarnbHyld Macky Ans  aHanusa
peTpaHcngaumoHHoro nons (PI1) naketa. lNMpu nporpaMmmmpoBaHuM Mackm npegycMoTpeHb!
aBe norudeckne onepauun: «UMMU» (cumeon «|» ) n «U» (cumson «&»). Ecrnn mackon
HeobXxoAMMO BblAENUTL OAWMH UMM HECKONbKO PEeTPaHCMSATOPOB, yYkadaHHbIX B Pl nakeTta, To
ucrionbsyetca onepauna «WINW», ecnu rpynny — onepauua «W». Ecnn naket ot
peTpaHcnaTopa (rpynnbl PeTpaHCnATOpOB) AOMmKeH ObiTb obpaboTaH, Heobxooumo B
KOMaHae nporpamMmMmupoBaHUSA Mackn ykasaTb 3HaK 00paboTkM «+», nHade - «=».

Bcero moxeTt ObiTb BBegeHo Ao 16 agpecoe RID. [Npu nporpammMmpoBaHun agpecoB
$RIDxx BBOASTCA CneayoLmMe napameTpsbi:
" [pU3HaK agpeca NOBTOPSEMOro naketa (agpec oTnpaBuTensa/agpec nonyyvarens);
" MpuU3Hak paspeLleHnsa Ha noBTop nakeTa ¢ PI1, paBHbIM «0»;
*  creunanbHas mMacka W Jormdeckas onepauusi, Kotopasi onpegensieT OEWCTBME Mexay
3anporpaMmMmmpoBaHHON Mackon 1 nonyyeHHslM Pl naketa.

PaccmoTtpum npumep HeobxogmmocTn aHanusa Pl naketa Ha npegmeT NOBTOPEHWS,
yunTbiBas creumnanbHyto Macky.

B cniyyae, ecnu gBa peTtpaHcnaTopa HaxoAasaTcs B NMPSAMOW BUAMMOCTW Apyr OT Apyra,
MOryT MMETb MECTO fMLUHME MOBTOPbI MakeToB. [lJaHHas cuTyauus WNNICTpupyeTcs Ha
pucyHke 10.1:
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MYID=0008
MYID=0009

MYID=000A
MYID=000B

O O O O

L

O O O O

TXID =FFFF
MYID = 0001

Py
\ =
RPTIEI=000 ll I
RID01-0008 1 | RPTN=003
RID02=0009 81// RPTN=001 RPTN=002 RID00=0001 S1

| RID0O1=000AS1

RID00=0001 S1 00000101-| ~RID00=0001 5100001010
| RID02000B 51

RID01=0006 S1 00000101-| ~RID01=0007$100001010

/

(7)
MYID=0006
PID00=FFFF 00000010+|
MYID=0007

PIDO0=FFFF 00000100+|

PucyHok 10.1

Mogembl 3 1 4 «cnblwat» Apyr Apyra n paboTaloT B pexume peTpaHCNsTOPOB NakeTos
ans moaemos 6, 7 oT 6a3oBon ctaHuun 1.

B paHHOM cuTyaumm mogem 3 MOBTOPUT nNpAMOM nakeT oT modema 1 m naker,
peTpaHCnMpoBaHHbIn Mogemamn 2, 4. COOTBETCTBEHHO, MOAEM 2 MOBTOPUT nakeTbl OT 1 U
3, 5. Taknum obpasom, B achmnp ByayT nepeaaHbl 4 NMUWHUX pETPaHCNMPOBAHHbIX NakeTa.

Ona NCKNIYEHNsT NUWHUX peTpaHCnauMi naketa B MOAEME UMEETCs BO3MOXHOCTb
YyCTaHOBUTb MacKy Ha peTpaHCnAumio (He peTpaHCnsaUmMIo) yxke peTpaHCNIMPOBaHHbIX NaKeToB
ApYyrMMn mogemamm—peTpaHcnaTopaMmmn Unm rpynnon peTpaHcnaTopos.

YcTaHoBKa Macok y Moaemos 3, 4 B 3Ha4eHue, nokasaHHoe Ha pucyHke 10.1, npuBeget
K TOMy, 4TOo mMogeM 3 He OyaeT peTpaHCNUpoBaTb MaKETbl, €CAKM OHWU peTpaHCMPOBaHbI
mogemamm 2,4, a mMogeMm 4 He OydeT peTpaHcnMpoBaTb MakeTbl, €CIM  OHU
peTpaHcnMpoBaHbl MogemMamu 3, 5. B gaHHoM cnydae u3 adpupa 6yayt ucknioudeHbl 4
NUWHNX NakeTa.

Ecnn macka akTMBupoBaHa M 3anporpaMmMmpoBaHa Ha pempaHc/iayuro NakeToB U
cosnagaeTt ¢ Pl npuHaToro nakeTa, nognexallero peTpaHcnaunm, OKoH4YaTenbHoe peLleHne
O peTpaHcnaAunn aHHOro naketa npMHMMaeTcs nocrne aHanmsa agpecos RIDxx.

Ecnn macka aktmBmpoBaHa v 3anporpammuMpoBaHa Ha He pempaHCrsyuro NakeToB U
coBnagaet ¢ Pl npuHATOro naketa, nognexatlliero petpaHcnauumm, aHanns agpecos RIDx He
NPOMCXOANT M NakeT, noanexalumi peTpaHcnaunm, He peTpaHCnnpyeTcs.

Mpymepbl NporpammMmMpoBaHUS MacKu:
KomaHpa 3HaueHue
RID01=0001 S1 10100000+& | PeTpaHcnupoBaTb nakeTbl OT aboHeHTa 0001 TonbKo, ecnu
OaHHbIA NakeT yXXe peTpaHcnupoBaH peTpaHcnatopamm 5 N 7. B
nobom apyrom crnyyae gaHHbIN NakeT He peTpaHCIupyeTcA.

RID15=0001 D1 10100000-& | He peTpaHcnupoBaTtb NakeTbl, NpegHasHayYeHHble aboHeHTy 0001,
KOTOpbIE YXe peTpaHCnMpoBaHbl peTpaHcnatopamn 5 N 7. B
nobom Apyrom criydyae gaHHbIN NakeT peTpaHCMpyeTes.
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RID01=0001 SO 10000001+| . PeTpaHcnupoBaTh nakeTbl OT aboHeHTa 0001 Tomnbko, €cn
. faHHbIA NakeT yxe Obll peTpaHCnMpoBaH peTpaHCnsATopamu
OV T7. B mobom pgpyrom criydae  daHHbIi  naket  He

. peTpaHcnmpyeTcs.

RID01=00FF S1 10000001-| : He peTpaHcnupoBaTb nakeTbl OT rpynnbl aboHeHToB 00 (0001,
: 0002...00FE), KoTopble  yXe  Obiu peTpaHCnMpOBaHbI
petpaHcnsTopamu 0 N 7. B nobom gpyrom crnyyae nakeTt oT
AaHHOW rpynnbl aDOHEHTOB peTpaHCnMpyeTcs.

RID11=AAFF S1 00000000+& | llpn yctaHoBke macku B «0» pgononHuTenbHbIn aHanus Prl
aBTOMaTmyeckn 3anpeltaetcs. [akeTbl OT rpynnbl aboHeHToB AA
NOBTOPSOTCA BHE 3aBUCUMOCTU OT cocTosaHnA nons Pr1.

Ewe oanH npumep nokasaH Ha pucyHke 10.2:

00000001 00000010
RPTN=000 RPTN=001
RID00=0001 S1 RID00=0004 S1
RID01=0004 S1 00000010+ RID01=0001 S1 00000001 +|

<4—» CB4a3b ycTon4mBas
+————- -» CBA3b He ycToumnBas

PucyHok 10.2

Mpamas cBsase mexgy mogemamm 1 u 4 oTcytcteyeT. [lpy BBeaeHWM OJHOro
peTpaHcnaTopa R cBasb «1-R» n «R-4» HeycTtonumeas, noatomy Obino pelleHO BBECTU
peTpaHcnsaTopbl 2 u 3. OgHako, B [aHHOW KOHUrypaumm nofydYmnocb Tak, 4TO
0BGHapY>XMINOCb NPOXOXAEHNE NakeToB No NyTam «1-3» n «2—4», BCneacTsne Yero MOgeM 2
OygeT peTpaHcnvpoBaTb MakeT Kak oT mMogema 4, Tak u oT mogema 3, a mogem 3 b6yger
peTpaHcnMpoBaTh NakeT Kak OT Mogema 2, Tak u oT mogema 1. B atom cny4vae acoup 6yaget
3arpykeH «JIMWHUMK»  KOMUAMM  MaKETOB, YTO 3HAYUTENbHO CHU3UT  MPOMYCKHYIO
CMoCcoBHOCTL paaMokaHana B HanpaeneHun «1-4». BBegeHne cCOOTBETCTBYHOLLUMX Macok Yy
peTpaHcnsaTopoB 2 n 3 pewaet npobnemy. MNaket ot aboHeHTa 1 OygeT peTpaHCnMpPOBaH
mogemoM 3 Onsi aboHeHTa 4 TONMbkO B TOM Ccrlydae, ecnv nNakeT OoT mogemMa 1 yxe
peTpaHCcnMpoBaH MogeMoMm 2 1 HaobopoT: nakeT oT aboHeHTa 4 GydeT peTpaHCnMpPOBaH
MogemoM 2 AOnsi aboHeHTa 1 TONMbkO B TOM crlydae, ecnv MNakeT OT MogemMa 4 yxe
peTpaHCcnMpoBaH MogemMoM 3.

MporpammupoBatTe aHanu3 macku PI1 cnegyeT Tonbko B TOM Cryyae, ecrnuv
MeXay peTpaHcnaTopamMu cyllecTByeT nNpsMas «BUOUMOCTb» B paauoadupe,
BCNeACTBME Yero MOXeT YBenuYnUTbCA Tpaduk criykebHbIX NakeToB B criyyae
NX MHOXECTBEHHOW peTPaHCALMM.

HeobGxoaMmo uMeTb BBMAY, YTO akTMBaLMs aHanm3a Mackm CHuXaeT
HaOEeXHOCTb CEeTW, T.K. BbIXO4 W3 CTPOS PETPaAHCASLMOHHOrO y3na MoXeT
npUBECTU K HepaboTocnocoOHOCTM BCEro WnM 4YacTu TpakTa nepegaym
JaHHbIX.
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10.1 IPUEM PETPAHCINPOBAHHbIX MAKETOB

Mpn coegmMHeHMM OBYX MOAEMOB B PEXMME «TOYKaA-TOUKa» Yepes CeTb MOBTOpUTENEN
(peTpaHCNATOPOB) XenaTernbHO WCKMIYMTb Ay6nupoBaHue OT COCeOHWX PeTpaHCNATOPOB
HEKOTOpPbIX CRyXeOHbIX MakeToB Mpouecca obmeHa WHdopMaumen, T.K. OHU TpebylT
HeMeaIeHHOW peakumu, 1 NO3TOMY BO3MOXHO 3anofiHeHne achmpa NUWHUMK NakeTamu, 4To
yMeHbLUaeT obLLYyt0 MPONYCKHY CNOCOBHOCTL KaHana.

Ansa vcknoyeHs npyema NoBTOPHbIX (CO CTOPOHbI peTpaHCcnsaTopa), paHee NPUHSTBIX
He Yepe3 pPeTpaHCrATOp UMK yXe NPUHATLIX Yepes3 OPYron peTpaHCcnATop NakeToB, UMeeTCs
BO3MOXHOCTb YCTA@HOBUTb MacKy Ha nNpueM/UrHopupoBaHME MNaKeTOB TONMbKO OT
onpegeneHHbIX peTPaHCNATOPOB UK rpynMbl peTpaHCnaTopoB. [porpaMmmmnpoBaHmne npuema
nakeTa OT onpeferieHHbIX PeTpaHCNsATOpoB ocyllecTBnsieTcs komaHaHon $PIDxx. Bcero
MOXeT 6bITb 3anporpaMmmmnpoBaHo Ao 16 3HadeHun PID. CuHTakcuc BBoga M forMka mMacku
aHanornyHa macke npu aHanunse Pl npouecca peTpaHcnsumMm nakeTos.

PaccmoTpum npegblaywmii npumep:

————————————————— »(2)im

\\‘ A/m;oo=ooo1 00000011+&

RPTN=000 RPTN=001
<4—» CBAa3b ycTonumBas
“—————- - CBs3b He ycToNuMBas

PucyHok 10.3

B cnyuyae otcytctBMa y mogema 1 mackm Ha npveMm u npu nepepade aboHeHTom 4
aboHeHTy 1 MHAMBMAOyanbHOro coobLWeHnsi, abOHEHT MOXET MONy4uTb ABa 3anpoca - oT
peTpaHcnsaTopa 2 u peTtpaHcnatopa 3. B utore B admp OygeTr nepegaHo 2 kagpa
noatTeepxaeHuns. Mogem 4 KoppekTHO oTpaboTaeT [aHHyl CuTyauuio, ogHako obLias
CKOPOCTb Nepeaayn yMeHbLUMTCS.

Mpn yctaHoBke y aboHeHTa 1 mackm B 3HadeHue 00000011+& mopem 1 nepepact
NoATBEPXAEHNEe Ha WH(OPMAaLMOHHbIA NakeT OT Moaema 4 TONMbKO B TOM Chnydae, ecnuv
AaHHbIN MHAOPMAaUMOHHBLIA MNakeT npongeT nyTb «4-3-2». B nobbix Apyrux cny4vasix
Mogdem 1 Ha WHGOPMALMOHHLIN nakeT OT aboHeHTa 4 pearvpoBaTb He OyaeT. YcTaHoBka
Mackm B 3HadeHne 00000011+& y aboHeHTa 4 mMmeeT TakoW e CMbICIT Npu nepegade
NHOPMaLMOHHOrO Kagpa, Tpebytowero NnoaTeepXxaeHus, oT aboHeHTa 1 K abOHeEHTY 4.

MprMepbl NporpaMmMMpoBaHMs MACKW:
KomaHga 3HaueHue

$PID00 = 0001 10100000+& | MNpunHMMaTL nakeT(bl) oT aboHeHTa 0001 TONbKO, €cnv OH Obin
peTpaHcnMpoBaH peTpaHcnatopamu #5 U #7. B niobom gpyrom
cryvyae JaHHbIM NakeT UrHOpUpPYeTCS.

$PID10 = 0004 10100000-& | He npuHMmaTe nakeT ot aboHeHTa 0004, koTopbii 6bin
peTpaHCcnMpoBaH peTpaHcnstopamun #5 U #7. B nobom gpyrom
crny4vae OaHHbIM NakeT NpuHMMaeTcs.

$PID07 = 0011 10000001+| | MpuHMMaTL nakeT(bl) oT aboHeHTa 0011 TonbKO, €cnu OH yxe
Obin peTpaHcnmpoBaH petpaHcnsaTopamu #0 UITA #7. B niobom
APYroMm criyyae AaHHbIN nakeT UrHopupyeTcs.
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$PID03 = 00FF 10000001-|§He npuHuMaTb nakeT(el) oT rpynnbl 00, KoOTOpbI ObIN
| peTpaHcnupoBaH peTpaHcnsaTopamu #0 WINW #7. B nobom
OPpYrom criyvyae gaHHbli nakeT NnpuHMMaeTcs.

$PID00 = 0001 00000000+8& | lpn ycTtaHoBke Macku B «O0» AononHUTENbHbIA aHanus Prl

| aBTOMaTMYeCKM 3anpeLlaeTcs.

MporpammupoBaTtb aHanna mackn Pl cnegyeT B TONbKO B TOM criydae, ecrnv
MexXay KOHEYHbIM aBGOHEHTOM U LEMOYKOM pPEeTPaAHCNATOPOB CyllecTByeT
«npsiMas BUAMMOCTb» B paamoadmpe, BCneacTBne Yero MoxeT yBEnMYnBaTbCA
TpadmK Cny>KeOHbIX MAKETOB B Cllydae X MHOXXECTBEHHOW peTpaHCsiLum.

HeobGxognmo wumeTb BBUAY, YTO aKTUMBaUMA aHanm3a Macku CHWkKaet
HaOEeXHOCTb CeTWu, T.K. BbIXO4 W3 CTPOSi PEeTPaHCNSAUMOHHOIO y3na MOoXeT
npuBecTn K HepaboTocnocobHOCTM TpakTa nepedavn OaHHbIX KOHEYHOro
aboHeHTa.

10.2 UrHOPUPOBAHME NAKETOB

B Mopgeme peanmsoBaHa BO3MOXHOCTb WMIHOPMPOBAHUSA MAKETOB OT OMpedeNieHHbIX
aboHEHTOB NN NprMema nakeToB TONMbKO OT onpeaeneHHoro aboHeHTa (rpynnbl aDOHEHTOB).
HdaHHoe  cBowWcTBO  ygobHO  wucnonb3oBaTb MNpUM  OpraHu3auum  paguvoceTm B
LUMPOKOBELLIATENTbHOM PEeXMME C OOHOW WM HECKOSNbKMMKM 0a30BbiMM CTaHUMSMKW, Koraa
npuemM nakeToB OT abOHEHTOB, He ABMSKOLWMXCA 06a30BOM CTaHUMEN, HexenaTteneH. Agpec
Ga3oBov cTaHuuM 3agaetcs komaHgou $PIDxx, B KOTOpoW OTCYTCTBYET Macka aHanusa
peTpaHcnsuMoHHOro nonsi. Bcero moxet 6biTb BBegeHo Ao 16 wvHAavMBMAOyanbHbIX Wn
rpynnoBbix agpecoB 6a3oBbix cTaHuun. 3HadeHne OxFF B ctapwem wunum mnagwem Gante
AaHHoro apgpeca PID os3Havaetr, 4to npu aHanu3e PID paHHbin 6anT He Oyget
aHanuanpoBaTbCs, T.€. UMEETCS BO3MOXHOCTb 3aMackMpoBaTb Lienyto rpynny aboHEHTOB.

MporpammupoBaHme 6a30BbIX CTAHUMIA Takke MOXeT noTpeboBaTbCcsa B Criyyae, ecnv
HECKOSIbKO MOAEMOB, COefMHEHHbIX B ceTb RS-485, paboTtaloT Ha Heckonbko 6as3oBbIxX
cTaHumn. B aTom crniydyae nonyyYeHue LIMPOKOBELLATENBHOIO MakeTa MOXET BbI3BaTb
KONMM3MKD B CETU, XOTA NakeT MOXeT OblTb npeaHasHadeH TONbKO OAHOMY abOHEHTY,
noaxtoyYeHHoMmy B ceTb RS-485.

PaccmoTpum npumep koHdUrypaumm ceTu ¢ ogHon 6a3oBor cTaHuuen, paboTarowen B
LUMpPOKOBELLLATENBHOM PEXUME.

TXID=00FF

o TXID=00FF
‘ _______

10-1 [

PID00=0004 NO-3
PID00=0004
No-2 “—————- & HexenatenbHbIN NyTb
PID00=0004 MPOXOXOeHWA NakeToB

PucyHok 10.4
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basoBas cTaHuMA 4 nepefaeT WMpoOKoBeLLaTenbHbIA 3anpoc Ha ceTb Mmogemos 1, 2, 3.
Kaxxgoe MO, nonyyuB cBOW 3anpoc, nepegaeT OTBeT B MoaeM, paboTawowuin Takke B
LMpokoBeLlaTensHom pexume. Ecnu, Hanpumep, gna MO mogema 3 Heobxogumo He
aonyctutb nonydyeHne uHdopmaumm ot VO gpyrux mogemMoB, OOCTaTOMHO YCTaHOBUTHL B
mogeme 3 3HadeHne PID, paBHoe 0004. B aTomM cnyyae Ha nocregoBaTenbHbIA NOPT
mogema 3 6yaeT noctynatbe MHpopMaLmsa Tonbko oT 6a3oBow cTaHumm 4.

Konnunsmm B cetn RS-485 MOryT BO3HUKHYTb, Hanpumep, B CreayroLwen cucteme:

TXID=00FF

TXID=OOF/
TXID=00FF e
\ \
(66695
\/ TXID=00FF
TXID=00FF

PID00=0001 PID00=0003
PIDO1=0005 RS485  pbbp1=0004
PID02=0007

- PID02=0006
TXID=00FF e

O O OO

TXID=00FF

PucyHok 10.5

Ob6bekTbl pacnosioXXeHbl NO pa3Hble CTOPOHbI Bonblioro 3gaHus. MNpu ncnonb3oBaHUM
odHon ©as30BOWM CTaHUUM OXBaTUTb BCIHO ceTb cbopa uHpopmauun He npeacraBnsaeTcs
BO3MOXHbIM. [103TOMY BbINO NPUHATO pelleHne ycTaHoBUTL ABa 6a3oBbix MogeMa 1 u 2 no
pasHble CTOPOHbl 34aHus. B gaHHOM cuTyaumm BbISICHUNOCb, YTO NakeT OoT Mogema 6
npoxoauT Kak B mogem 1, Tak 1 B mogem 2. Ob6a mogema npu 9TOM OAHOBPEMEHHO BblAaloT
3TN nakeTbl B ceTb RS-485, 4TO BbI3bIBAaET KOMMNU3WUKO. YCTaHOBKA COOTBETCTBYHOLLMX
3HadeHun PID Ha mogemax 1 n 2 pewaet npobrnemy. B gaHHOW koHdwurypaumm mogem 1
OyneT urHopmpoBaTb AaHHble OT MogemMa 6. MHdopmaums oT mogema 6 byageTt noctynath B
LEeHTpanbHbIA NYHKT TONbKO Yepe3 Moadem 2.

Ecnu mogemMom nonyyeH NakeT, cogepxalunin nHpopmaunio ans yaaneHHom
KoHurypauumn, oH obpabaTbiBaeTCqd HE3aBUCMMO OT TOro, HaXoAUTCA Nu
agpec OTnpaBuUTENs MNakeTa B CAWCKE aKTUBMPOBAHHbIX aOpecoB
BUPTYanbHbIX 6a30BbIX CTAHLUWIA NN HET.
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Paduomodem “ClIEKTP 433"

Pykoeodcmeo o akcrisiyamayuu

Cmp. 65 u3 89

11 KomaHgb! ynPABAEHUSI MOGEMOM

S P ee u:
s ap gipd; 3%
Komanpa KpaTtkoe onucanue s :80: z $ S =W T o
= 55 35E£E3% =3
g 1o i o 2 < w o
- < oM > =
$ACKT : Bpems oxvaaHus noaTBEPXKOEHWS A S 10 100 mc
$AIR : NMapameTpbl kKaHana cBaA3n S+R S 00000000 -
$AR @ YcTaHOBKa CKOPOCTM MO pagmoadmpy S+R S 1 -
§_BPM : MakcnmarnbHOe YMCho LWMPOKoBeLLaTeNbHbIX NAKeToB J S 1 -
$BPT : lNaysa mexay LWMPOKOBELIaTebHbIMM NakeTaMu J S 0 10 mc
$COM : Pexunm paboTbl NocrnegoBaTensHOro nopra S+R S 11100011 -
$CRC : lNpoBepka KOHTPOSIbHON CyMMblI MUKPOMNPOrpammebl J - - -
$DCD : Pexum curHana DCD S+R 0
$DMP(R) : BbiBof nokansHOro unu yaaneHHoro npogusien ,J - - -
$E : Bbixof 13 KOMaHOHOro pexuma J - - -
$EODS : CvMBon nepefayv aHHbIX B NPO3paYyHOM pexvme S+R S FF -
$EPS : Hayatb pegaktuposaHue npoguns J - - -
$EPE : OcraHoBMTbL pefakTupoBaHue npoduns A - - -
$DFEC : Tun (FEC) ana nHOpMaLMOHHbIX NakeToB S+R S 7 : -
$FREQ : YcraHoBKa YacToTbl Nepegayu 1 nprvema S+R J i 433920, 433920 : 1kly,
IEE : 3arpysuTb npodounb No yMOon4aHuo J : :
$IRF : YcTaHOBKa CKOPOCTU M YaCTOThl B UICXOAHOE COCTOSHME J - - -
$LID(R) : Cnncok RID un PID nokasibHOro unu yaaneHHoro npogusien ,J - - -
$LOG(R) : XXypHan pagnoadoupa fokansHOro Ui yaaneHHoro Mogema J - - -
$MAXP : Makc. yMcno nakeToB, nepefaBaeMbix 6€3 noaTBEPXKOEHNS J S 1 nakeTr
$MDA : Pexum mogema A S+R S 00000000 -
$MDB : Pexum mogema B S+R S 00001000 -
$MNL : Yucno 61T, nepegasaembix 6e3 MHBepcuK nocreaHero 6uta J S 0 but
$MYID : CobcTBEHHLIN agpec Moaema J S SIEE -
$PACT : Bpems yaepxaHunsa naketa B nepepatoiem dydepe J S 2 5wmc
$PID : Agpec nakeTa onsi pacLUMpPeHHOro npuemMa J S 3anpeLyeHve
$PLEN : Paswmep naketa B agupe J S 256 Bant
$PWR : MowHoCTb NnepegaTtymka S+R S 3 -
$R : lepesarpyska nokanbHoro/yaaneHHoro Mmogema J - - -
$RAFEC : Tun FEC gns oTBeTOB Ha KOMaHAbl yaas. KOHPUrypMpoBaHus S+R 1 -
$RBER : 3anpoc Ha nepeaady BER nakeTos ,J - - -
$RCHK : MNonyyeHve Bepcumn yaaneHHoOro Mogema J - - -
$RG | REGISTER J J - -
$RID : ID nakeTta gns peTpaHcaaummn J S 3anpeLueHve -
$RESPT : Bpems 3aepXKu OTrpaBKu NOATBEPXAEHUS J S 0 10 mc
$RETRY : Yvicrio nonbiTok ,J S 0 -
$RFEC : Tun FEC npwu peTtpaHcnauun S+R S - -
$RPTN : Homep nosToputens J S 255 -
$RST : YpoBeHb RSSI J S 7 -
$RSS : CkaHupoBaHue RSSI A - - -
$RPRF : YteHune yganeHHoro npoduns J - - -
$S : 3anucb napametpos B IHO3Y J - - -
$SCAN : CkaHupoBaHue acumpa J - - -
$Shhhh : Jamn O3Y mogema J - - -
$TEST : lNepexod B pexum «TecT» J - - -
$TBER : lNepegaya BER naketos A - - -
$TXID : Agpec nony4vatensi J S FFFF -
$WPRF : 3anucb yganeHHoro npocuns J - - -
$XID : Ypanenue ID B Tabnuue ID : J i S - -

YcrnoBHble 0003HaYeHUs B NONsAX « AKTMBM3auma» N «3a

e .1-Mocre BBoAaA KOMaHAbl;
e S —nocne komaHabl $S;

e S+R - nocne komaHg $S u $R.

I'IVICb.B OHO3Y»:

© OO0 «PATEOC» 1996-2009 e.
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11.1 $DMP(R) - BbiBOZ NPO®MAS (YAANEHHOIO) MOGEMA

Beog: $DMP ., wnu $DMPR .,
C nomowbio 3TOM KOMaHObl MOXHO BbIBECTU MWHMOPMAUMIO O BCEX TeKyLUMX
napameTpax mogema (npodunbs Mogema).

Mpumep: | K> SDHE
. FREQ-=433920,433920 AR=7 RST-=7

TEID=0001 PWR=3 MNL=10
: MY¥ID=0003 FEC= —
: RETEY=000 EPTH=255 RFEC= — I

:BPM =001 BFD =000 AIR=00000000
CACKET =020 DCD =000 HDA=00000000
: PLEN =000 PACT=030L MDB=00001000
: RESPT=000 MAXP=001 CoOM=11100011
: EODS =FF RAFEC=R{7.3) 1
D522=20 $23=0A £24=01 525=01
D226=00 $27=00 $28=04 $29=00

oK

11.2 $FREQ - UBMEHEHUE YACTOTbI MPUEMA/MIEPELAYN

Beoa: $FREQ=TTTTTT,RRRRRR ., roe
TTTTTT - yactota nepegayu B KMy (433000-435000);
RRRRRR - vyactoTa npuema B KI'y (433000-435000).

nogaepXKuBaeTcs NMpueM WU nepepadva TONMbKO Ha OAHOM 4YactoTe. Takum obGpasom,

HeCMOTpFI Ha TO, 4YTO YaCTOThbl NpuemMa 1 nepegadn B MogemMe 3agaroTcAa He3aBUCUMO,
cnenyert 3agaBatb OAMHAKOBbLIE 3HAYEeHUA YaCToT npuema n nepenadu.

I1pwmep:§ QK> SFEEQ 432000,435000
P ER: T freqg
P ER: SFREQ 433000, 432000
i ER: R freg
i ER: SFREQ 434000, 434000
o)

Mogem no3BonsieT ycTaHaBnuBaTb 4acTtoTy B pguanasoHe (433-435) MIy, 410
NO3BONISIET OpPraHM30BbIBaTb HECKOSIbKO PasfiMyHbIX YaCTOTHbIX KaHanoB cBs3u. [pu
3TOM MOMHUTE, YTO MCMONb30oBaTb 6e3 MonyyYeHus SOMNOSTHUTENbHLIX Pa3peLleHnin
NKPY P® moxHOo Tonbko guanasoH (433,92+0,2%) MI'y, (433,05216-434,78784). MNpn
YCTAHOBKE 4acTOTbl YYUTbIBaWTE Takke LUUMPUHY CMeKTpa W3nyyaemoro curHana
(cM. pasgen «$AR — ckopocTb Nnepegaydv AaHHbIX Mo 3dupy»).

11.3 $MYID - U3MEHEHWE COBCTBEHHOIO AGPECA MOLEMA

Beoa: $MYID=hhhh ., rge hhhh - no6oe yncno B popmate 4 HASFs, kpome FFFF,
FFxx nnn xxFF.

3a0ecb n panee HASFs — Hex cumBon B BepxHem pernctpe B ¢opmate ASCII
(Hanpumep: A, 8, F).

KomaHnga nossonsieT 3agaBaTb COGCTBEHHbIN agpec mogema (CM. pasgen «Agpecauns
N NpUMeEpPbI OpraHn3aunmn cetTemn»).

11.4 $TXID - U3MEHEHWE ALPECA BbI3bIBAEMOIO MOJEMA
Beoa: $TXID=hhhh(NL) ., rae hhhh - nto6oe yncno B bopmate 4 HASFs.

KomaHnga nossonsiet 3agasaTb agpec nonyyaTens nakeTtoB, yCTaHaBnNMBas TeM caMbiM
pexum paboTbl mMogema B admpe (CM. pasgensl «Pexunmbl paboTbl No acupy (rapaHTum
AOCTaBKM OaHHbIX agpecarty)» N «Agpecauusi U NpMMepbl OpraHmM3aumm ceTeny).

Beog 3HauenHmn Buga FFFF, FFxx wunun xxFF o03HayaeT wupokoBelwaTenbHbIin
(rpynnoBoi) pexum nepegayun gaHHbIX.
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Pykoeodcmeo o akcrisiyamayuu

Cmp. 67 uz 89

Beog 3HayeHun, otnmnyarowmxca ot FFFF, FFxx unn xxFF, o3HavyaeT pexmnm «Toudka-
To4yka» ¢ Moaemom, vYen agpec MYID coeBnagaet ¢ BBeAeHHbIM 3HavyeHnem hhhh.

Mpn BBOOE 3HayeHun cC nocTpukcom NL BKNOYAETCA pPeXUM «TOYKa-TOYKa» C
mogemoM hhhh 6e3 yctaHoBRneHUs hakTn4eckoro CoeaAnHeHUs.

Mpumep: | CK> $THID=12FF
. ®#bhcast mode
COK» $THEID=1234

CK> $TEID=1234HL
¢ *®NoLink mode

)

11.5 $AR- ckoPOCTb NEPEQAYM BAHHBIX [10 3OUPY

Beoa: $AR=d .4, rae d- npecsatnyHas uudpa (0-7).
aw | COPOSTR(BR)  Homawn () prnliooe
ut/c KMy
Ky
0 4800 15 10
1 4800 +20 40
2 9600 +10 20
3 9600 +20 40
4 19200 +20 40
5 19200 +40 200
6 38400 +40 200
7 38400 +100 200

C nomoLublo 3TOM KOMaHAbl 3adaloTcs nmapameTpbl nepefayn gaHHbix B acoupe. [pu
9TOM NS KaKOOoro 3Ha4YeHUs CKOPOCTU MMeeTCs BO3MOXHOCTb BblibpaTb ABa BapuaHTa
CBSI3@HHbIX C HEW napameTpoB — AEeBMaLMM 4acToTbl Mepedartymka M LUMPUHBI MOMOCHI

npunemMHuka.

Mpun BbIGOpe BapuaHTa cnegyet MMeTb BBUAY, YTO Gonbluee 3Ha4YeHue aesBuauun
Aenaet cBsA3b Oonee HadeXHOW, HO NPW 3TOM pacluMpsieTcsl Nonoca 4acToT, 3aHMMaeMast
curHanom B agupe. NpUMEPHO OLEHUTL LIMPUHY CNEKTPa MOXHO Mo crieayroLlein dopmyne:

4xBRxAF.
Mogemsbl
napameTpax.

MoryT paboTatb Apyr C APYroM TONMbKO NpY OOMHAKOBO 3afdaHHbIX

B mMogeme peannsoBaH Takke BbICOKOCKOPOCTHOW pexum paboTbl B adumpe

VAN

(76 800 6oa). OAns BknYeHUs aTtoro pexuma cnyxut 6ut bHI_SPEED
(komaHga $MDB). B atom pexume napameTpbl, 3agaHHble komaHgon $AR,
WUrHOPUPYIOTCA W HaKMagblBalOTCA HEKOTOpble orpaHuyeHus (cMm. pasgen

«Pabota mogema Ha ckopocTtu 76 800 60a»).

11.6 $PWR - yCTAHOBKA MOLYHOCTH MEPEJATYUKA

Beoga;:

P

$PWR=d ., rae d- pecatnynas uudpa (0-3).

R | 3HauyeHMe OTHOCUTENLHO HOMMHaNa (10 mBrT), b

WN =2 OS

0
+3
+6
+9

VAN

Mcnonb3oBaTb 6e3 nonyveHuMst OOMNOINHUMTENbHbIX paspeweHnn TKPY PO
MO>XHO TONbKO MOJEM C BbIXOAHOW MOLLIHOCTbIO He 6onee 10 MBT.
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11.7 $AIR - NAPAMETPbI NEPEGAYY BAHHBIX [10 3OUPY

Beoa: $AIR=bbbbbbbb .1, roe b - nBonyHas undpa

HasHa4vyeHue P 0

OO NZ

. bENB_SOF_DIFF_1BIT

: PaspeliaTb npuem 3aronoBka nakeTa B crydyae, €cnu CTapToBblil 6anT (mocne :
° npeambyribl) OTNMYaeTcs OT UCTUHHOMO Ha 1 6uT (B cnyyae owmboyHoro npvema). - [a Het
: PekomeHayeTcs ycTaHaBnuBaTth B «1» B YCNOBUSX NIOXON CBA3MN. 5

. BRAND_DATA . Oa  Her
: Pangomusaums aaHHbIX (CM. pasaen «Pangommsaums (ckpembnmposaHue)y). 5

: bCH_GRANT _x4WSLT :
: Bpemsa (Wait SLot Time) ckaHMpoBaHWs curHana B npoLieaype aHanusa acupa npu :
: nepeaaum naketa. YCTaHoBKa B «1» 03Ha4aeT yBermyeHne BpeMeH) ckaHupoBaHus & x4 x1
: acbupa B 4 pasa (cM. pasgen «AHanma 3aHATOCTU adupa). :

. bBBYPASS_CH_GRANT ' Na  Her
: MponycTuTe Mpoueaypy aHanusa acvpa nepeq Havanom nepegayn (Cm. pasgen |
i «AHanus 3aHATOCTU achupar). :

- bRSSI_ON_CHGRANT - Qa  Her

- AnanunauposaTtb curian RSSI ana goctyna B acup (cM. pasaen «AHanms 3aHATOCTY :
- adhupan). :
. bTX_FILTER Da  Her

. GunbTpoBaTh AaHHbIE B NpMemMonepeaaloLLem TpakTe Mogema nepeq nepeaadeit

- bTRX_MODE
- Pexxum paboTbl npuemonepeaatymka:

PEXNM BbICOKOW YyBCTBUTENBHOCTU (H); ) Y
pexXuM BbICOKOW NnMHernHocTyn (I1). :

11.8 $MNL - uncno sUT, NEPEGABAEMbIX BE3 UHBEPCUM MOCIEQHEIO BUTA

11.9

Beoa: $MNL=dd ., roe dd - gecAatnyHoe umucno (00-15). Begylwime Hynu OOMKHbI
NpUCYTCTBOBATb.

TexHuyeckne ocobeHHOCTM paboTbl MoAemMa He NO3BOMSAT eMy NpuHUMaTb
AnuTenbHble NOCNefoBaTeNbHOCTU AaHHbIX, COCTOSLIME MOAPSO U3 OAHUX «HYMenW» unu
«eavHuu». [loatomy npu nepefadve [daHHbIX Modem «dobaBnseT» ob6sA3aTernbHbIN
«nepenagy, oyonupys kaxgbin dd 6ut ero nHBepcmen. DTO CHUXKAET pearibHyl0 CKOPOCTb
nepegjaun faHHbiXx B acmpe. Ecnu paHHble ang nepegaun He cogepkaTt  OSTMHHBIX
nocrnegoBaTenbHOCTENW, MOXHO YycTaHaBnuBaTb $MNL=15, wuHaye pekomeHayeTcs
yctaHaBnmeaTb $MNL=08. Mpu $MNL=00 aybnupyetca kaxabld GUT AaHHbIX (CKOPOCTb
cHuxkaeTtcs Basoe). NogpobHo cM. B pasgene «PaHgomusaums (ckpemonupoBaHme)y.

$DFEC —1un FEC 45151 (HOOPMALMOHHbIX MAKETOB

Beog: $DFEC=dl., roe
d — TMn nomexoyctonymusoro koga (FEC) (0-7);
| — npnsHak nepemexerust (I unm N).

OTOoN KOMaHOOW yCTaHaBMMBAETCS TUM WCMOSIb3yEMOro NMOMEXOYCTOMYMBOrO Koda W
BKMOYaETCA/BbIKNIOYAETCA nepemexxeHne ans MHPOPMaLNOHHbIX NaKeToB.
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Tun FEC nporpammmnpyeTcsi B COOTBETCTBUMN CO criegytoLlen Tabnuuen:

3nauenmed | Tun FEC
RS (7.5)
RS (7.3)
RS (15.11)
RS (15.9)
HAM (12.8)
HAM (12.8)
6-7 Kop, BbikntoyeH

aArrwWN-_O0O

Mpn ycTtaHoBKe npu3Haka nepemexeHus | B 3HadeHne «l» nepemexeHne BKNHOYEHO, B
3Ha4deHne «N» - BbIKITO4EHO. Ecnn nomexoycTonumBoe KognpoBaHme He ucnosnbayetcs (d=6,
7), npusHak | He umeeT 3HauyeHus (oaHHble 6e3 FEC nepepaiotca 6e3 nepemexeHuns),
O[HAaKO AOMMKeH OblTb KOPPEKTHO BBeAeH. MogpobHocTh cMm. B pasgene «lNomexoycronunsoe
KoOupoBaHme».

11.10 $RFEC - tun FEC nPu PETPAHCASIUN

Beoa: $RFEC=dl., roe
d — TMn nomexoyctonumneoro koga (FEC) (0-7);
| — npusHak nepemexenus (I unu N).

3HauyeHnsa apryMeHTOB aHanornyHbl napametpam komaHasl $DFEC.

C nomouiblo aTOM KOMaHabl BbIGMpaeTcs TUM NOMEXOYCTOMYMBOrO Koda, KOTOpbIv
OygeT ucnonb3oBaH NPW PeTPaHCNAUUM aKTUBHbIM PETPAaHCIATOPOM MH(OPMALMOHHOMO
naketa. Mogpo6HocTy cMm. B pa3aene «[TomexoycTonunBoe KOgUpPOBaHUE».

UtoObl paspewmntb u3MeHeHue 3HaveHuss FEC pgna peTpaHcnupyemoro nakeTa,
Heobxoaumo yctaHoBuTb 6UT bRptFecChange (komaHga $MDB).

11.11 $SRAFEC — Tun FEC nPy OTBETE HA KOMAHZY YOAJIEHHOIO KOH®UIYPUPOBAHUS

Beog: $RAFEC=dl., roe
d — TMn nomexoyctonumnsoro koga (FEC) (0-7);
| — npnsHak nepemexeHus (I unu N).

3HayeHusi apryMeHTOB aHanorM4yHbl napameTpam komaHabl $DFEC.

C nomoliblo 3TOM KOMaHabl BbIOMpaeTcs TUM MOMEXOYCTOMYMBOIO Koda, KOTOpbIf
OyoeT ncnonb3oBaH B OTBETax Ha KOMaHAbl yAaneHHOro KoHUrypuposaHus. MoagpobHocTu
cM. B pasgene «[loMexoycTonymBoe KognNpoBaHUE».
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11.12 $COM - NAPAMETPbI MOCIEGOBATE/LHOIO MOPTA
Beoa: $COM=bbbbbbbb., roe b - gBonyHas undpa.

KoHdurypaums permctpa COM:

but Ha3HayeHue
7...5 i bCOM_PARITY#2...0

4 | bINVERT_DCD
3 | bRTS_SENS
2...0 | bCOM_RATE#2...0

Onmcanwne pernctpa COM:

But 3HaueHune L1 0
bCOM_RATE#2...0 : CkopocTb obmeHa aaHHbiMM no RS-232 n RS-485, 6og

000 | 2 400
001 | 4 800
010 | 7 200
011 9600
100 | 19 200
101 | 38 400
110 | 57 600
111 | 115200

bRTS_SENS | AHanus curHana RTS Hda Hem
bINVERT_DCD | NuBepTtupoBaTtb curHan DCD Ha Hem

bCOM_PARITY#2...0 | 3Ha4yeHne 9 6uTa B nocbinke no RS-232 nnn RS-485
000 | Even  6uT YyeTHOCTMK
001 | Odd OUT HeYeTHOCTH
010 | Space ypoBeHb “0”
011 { Mark  ypoBeHb “1”
100...111 | None 9 GuUT He nepepaeTcs

KomaHga wucnonb3yetcs Ans  KOHdUrypauuu napameTpoB MocregoBaTefbHbIX
uHTepencos (cMm. pasgensl «UHTepdencobl RS-232 n RS-485» un «Pexum nepegauu
AaHHbIX «[po3payHbIny).

11.13 $EODS - cumBON NEPEQAYM IAHHBIX B IPO3PAYHOM PEXUME

Beoa: $EODS=hh ., rae hh - wectHaguatepuyHoe yncno (00...FF):
00...7F — pexvm nepegayn gaHHbIX No cMmBony paspelleH (cumson 00...7F);
80...FF — pexxum nepegayv gaHHbIX MO CUMBOIY 3arnpeLLeH.

[aHHbI napameTp akTUBU3UPYETCSA TOMbKO B pexume «[pospadHbli». MNonyyeHue ¢
nocrniegoBaTesibHOr0 nopTa  YCTaHOBMEHHOrO CMMBOMl@a MOLEM CUYMTAET  MPU3HAKOM
OKOHYaHus 6noka AaHHbIX U OTNpaBnseT AaHHble B 3uUp, AaXe ecrnv AnuHa atoro 6noka
MeHblUEe 3adaHHOro pasmepa naketa. BosmoxHoOCTb nepegaym camoro cumsona EODS
onpepensietca pnarom TXEODS, 3agaBaembiM komaHaon $SMDA.

11.14 $MDA - PEXUM PABOTHI MOLEMA
Beoa: $MDA=bbbbbbbb.!, roe b - nBonyHas uudgpa.

N Ha3Ha4yeHue 3HayeHune
1 0
7 | bRemoteCfgDisable Oa Hert
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3anpeT yganeHHoro KoHUrypupoBaHunsa no acpupy

6 | bTXEODS Oa  Hert
lNepenaBaTb CUMBON OKOHYAHUSA AAHHbLIX B NPO3paYyHOM peXxnme

5 | bGt10msDuration Oa  Hert
NHKkpeMeHT cucTemHoro Tarimepa, Mc (oTobpaxaetcs B komaHaax SLOG(R) n $SCAN).

4 | IgnoreTXID Oda  Hert
UrHopmpoBaTb BHYTpeHHMI napameTp TXID npu obmeHe AaHHbIMM C abOHEHTOM C
oTtnunyHbiM TXID.

3 | TxDataOnPoll Oa Hert
®YHKLMSA BPEMEHHO HE onpeaeneHa.

2 | FullPacActionDis HAa  Her
3anpeTuTb NepedaBaTh OaHHbIE B PEXMME «IMPO3PadHbIi» NMPU HAKOMMEHUN OaHHbIX Ha 1
naket ($PLEN) — nepegmaya QaHHbIX MPOMCXOOMT TOSNBbKO MPU BLIMOJSTHEHUKM YCIOBUIA
nepegayn gaHHblx (CM. pasgen «Pexum nepegayum gaHHbix «po3padHbIny).

1 | PAC#2
MakeTHbIn pexum B cTopoHy DCE (Mogem). Cm. pasgen «Pexum nepegaun gadHbix | Oa  Hert
«MakeTHbIn #2» (DTE - DCE)».

0 | PAC#1 Oa  Hert
MakeTHbIn pexum B cTtopoHy DTE (tepmuHan). Cm. pasgen «Pexum nepefadn AaHHbIX
«MakeTHbI #1» (DCE - DTE)».

11.15 $ACKT - BPEMSI OXMIOAHUS MOLTBEPXKIEHNS B PEXUME « TOYKA-TOYKA»

Beoa: $ACKT=ddd ., roe ddd - gecsatuyHoe umcno (000-255). Begywime Hynu
OOJDKHbI NPUCYTCTBOBATb.

LWar 100 mc. 3HaveHne 000 cooTBeTCTBYET 256.

Ecnu no wncteyeHun BpemeHn ACKT ¢ MOMEHTa OKOHYaHusi OTNpaBKW Naketa He
MonyyeHo nOATBEPXOEHMS O [OOCTaBKke OT agpecyemMoro MoAema, OTnpaBka MakeTa
nosTopsieTcs (CM. pasgen «HamBmnayanbHbIN PeXnM («TOYKa-TOYKa»)»).

11.16 $PACT - BPEMS YOEP)XAHWS MAKETA HEMOJIHOU AJINHbI B NEPEQAIOLEM BY®EPE MOOEMA

Beoa: $PACT=dddX ., rge ddd - gecatmyHoe umcno (000-255). Begywime Hynm
OOJIMKHbI NPUCYTCTBOBATD.

LWar 5 mc. 3HaveHne 000 cooTBeTCTBYET 256;

X — 3HadeHue «L» unu «F».

3HauveHne «F» (First) cooTBeTcTByeT oOTcYeTy BpPEMEHM C MOMEHTa npuxoda Ha
nocriegoBaTenbHbIN NOPT Mogema nepeoro banTa.

3HaveHne «L» (Last) cooTBeTcTByeT OTCYeTy BpPEMEHM C MOMEHTa NpuMxoga Ha
nocnegoBaTenbHbIN NOPT MOAeMa nocneaHero GanTta.

Mo ncreyeHnn 3agaHHOro BpeMeHn MOAEM BblgaeT AaHHble B adup, Aaxe ecnv AnvHa
6noka gaHHbIX MeHbLUe 3a4aHHON ANVHbI NakeTa B adupe (cMm. pasgen «Pexum nepegaum
AaHHbIX «[Mpo3payHbIny).

MpusHak «F/L» xpaHuTcs B 6ute bPackTimeLastFirst pernctpa $MDB.

11.17 $MDB - PEXUM PAEOTbI MOLEMA
Beoa: $MDB=bbbbbbbb.!, roe b - gBonyHasa undpa.
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N HasHauyeHue 3HayeHue
1 0
7 | bHI_SPEED
BKMIOUMTb  «BLICOKOCKOPOCTHOM» (76 800 6oa) pexum paboTbl mMogema no acwupy | Ha  Hem
(cm. pasgen «PaboTta mogema Ha ckopoctu 76 800 6oa»).

6 -

5 | bShortACKEnb

PaspewaTte nepegaBaTb YKOPOYEHHbIA MakeT, SABMASAKOWUNCS noATBepXOeHUneM Ha
MHAOPMALIMOHHBLIN NakeT.

Kaxxgomy nakeTy B adwmpe npegwectsyeT 3arorioBok (UKCUPOBAHHOW AOfMHbI B
HEe3aBMCUMOCTM OT TunNa nakeTa. 3arofioBOK COCTOUT M3 agpeca nonyvatens wu
oTnpaBuTens, pasmepa WHGOPMAaLMOHHOrO Mofs, Tuna naketa, HOMepa W NPU3HAKOB
NOMEXOYCTOMYNBOIrO KOAMPOBAHUS, NEPEMEXKEHNS U T.4.

MakeTbl, ABMALWMECS NOATBEPXKAEHNEM, HeCYT M3ObLITOYHYO MHOPMauno (4nvHa | 7z Hem
naketa, Tun FEC n 1.4.), kOTOpas urHopupyeTcsa Ha NPUEMHON CTOPOHE.

YcraHoBka ©Outa bShortACKEnb 3actaBnsieT nepegartymk nepegaBatb YKOPOYEHHbLIN
nakeT-nogTeepxaeHne. YctaHoBka 6uta bShortACKEnb y npuHumatowero mogema
paspelwlaeT emy aHanuauposaTb npuxoddwme [AaHHble w3 adupa Ha npeamet
YKOPOYEHHOrO NakeTa, T.K. 3apaHee Henb3s yCTaHOBUTb, KakoW pasmep 3aronoska 0yaeT y
npvweawero naketa - obpaboTka u MNpUHATUE peLleHMs OCYLLeCTBNSAEeTCH Mo npuemy
nocrnegHero 6arTta 3aronoBka naketa. OTnnyMe 3arofoBKOB OCYLLECTBNAETCA NO aHanuay
CTapT-CMMBOMa nakeTa.

4 | bBRPT_FEC_CHANGE
PaspelaTtb nameHsaTh 3HaveHne FEC npu peTtpaHcnsaumm (oM. pasgen «$RFEC — tun FEC | da  Hem
npv peTpaHcnaunmny ).

3 | bPackTimeLastFirst

YcTtanaBnmBaeTtca komaHgon $PACT.
1 — Tanim-ayT Ha nepegadvy no nocrnegHemy 6anTy; Ha  Hem
0 - Tanm-ayT Ha nepegadvy no nepsomMy 6anty

2 | bVirtincRxBufferTo1024Disable
3anpeTuTb BUpTyasnbHOE yBenuyeHue npuemHoro oydepa go 1024 6ant (cMm. pasgen
«bydepunsaums npuHATLIX U3 admpa AaHHbIX. KOHKaTeHaumst AaHHbIX»).

1 | bOnlyFromRepeaters
MpuHMMaTh AaHHbIEe TOMBKO OT MOBTOPUTENEN. Ha  Hem

0 | bDelLinkDataByTimeOut
YoanuTb HaKoMMEHHble AaHHble, ecnv MnpousoLllen Tanm-ayT oxupgaHus cnepywowmx |da  Hem
OaHHbIX MpU KOHKaTeHauuu (cMm. pasgen «bydepusaums NpuHATBIX M3 admpa OaHHbIX.
KoHkaTeHaunsa gaHHbIX» ).

11.18 $RESPT - BPEMSI 3ALEPXKM OTIIPABKM MOGTBEPXKIEHUST B PEXUME « TOYKA-TOYKA»

Beoa: $RESPT=ddd ., roe ddd - pgecsaAtuyHoe umcno (000-255). Bepywme Hynu
AOIMKHbI NPUCYTCTBOBATD.

LWar 10 mc. 3HayeHre 000 o3HavyaeT OTCYTCTBUE 3a0EPXKKN.

MapameTp aKTUBM3NPYETCA TOMbKO B pexXuMe «ToyKa-Todka» (CM. pasgen
«HavBuAayanbHbIA peXnM («ToOYKa-ToHKa»)»).

11.19 $RETRY - 4ncno PETPAHCASIUNI MAKETOB, TPEEYIOLMX MOATBEPKIEHUS

Beoa: $RETRY=ddd ., roe ddd - gecatnyHoe umcno (000-255). Begywime Hynu
AOJDKHBI NPUCYTCTBOBATb.
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3HauveHne 000 cooTBeTcTBYET OECKOHEYHOMY 4MCry MOMbITOK Mepedatb NakeT,
TpebytoLwmnin noaTBEePXKAEHUS.

[aHHbIN NapamMeTp akTMBU3WPYeTCHA TOMbKO B pexume «[lakeTHbli#2» (cMm. pasgen
«Pexum nepepaun ganHHblx «lMakeTHbin #2» (DTE - DCE)»). Ecnu nocne 3agaHHOro ymcna
NOMbITOK MOAEM He MNONyYUT NOATBEPXAEHMS OT yAaneHHoro Mogema, nepegada OaHHbIX
Ana 9Toro Mogema npekpailaeTcs.

11.20 $PLEN - MAKCUMATIbHBIA PASMEP MAKETA [JAHHBIX B 3OUPE

Beoa: $PLEN=ddd., roe ddd - pgecstuyHoe umcno (000-255). Bepywme Hynm
AO0JKHBI NPUCYTCTBOBATb.

3HayeHune 000 cooTBeTCTBYET 256.

Mopgem pasbvBaeT MOTOK OaHHbIX, MOCTYMAKWMX Ha MNocnegoBaTerbHbI NOpT, Ha
nakeTbl 3aaHHOM ANUHbLI, KOTOpble NepefalTcs B adhup. HYem MeHblle pa3Mep naketa, Tem
Gonblue BeEpOATHOCTb ero npoxoxaeHus. pu xopowen cBA3M pasmep nakeTa MOXHO
yBenuuunseaTb.

11.21 $MAXP - yucno NAKETOB, NEPELABAEMbIX B 30UP EE3 OXWOAHNS NOATBEPXKIEHUS

Beoa: $MAXP=ddd ., rge ddd - gecstuyHoe umcno (000-006). Begywme Hynm
OOJKHbI NPUCYTCTBOBATb.

MapameTp aKkTMBMU3MPYETCS TOMNbKO B PEXMME «TOYKa—TO4YKa» C YCTaHOBIIEHUEM
coeavHeHnsa (cMm. pasgen «VHaMBuAyanbHbIA pPexXmnMm («TOYKa-Touka»)») W nossonseT
ncnonb3oBaTb OOHO MOATBEPXOEHWE Ha HECKOSMbKO MakeToB B adMpe, 3a CYET Yero MOXHO
NOBLICUTb NPOMYCKHYK CNOCOBHOCTL KaHana.

11.22 $DCD - PEXuM curHana DCD (noPT RS-232)

Beoa: $DCD=ddd ., roe ddd - pecstuyHoe uwmcno (000-002). Beaywime Hynm
OOJKHbI NPUCYTCTBOBATb.

000 — HopManbHbINA PEXUM;
001 — pexmm curHanmMsaumm Hanuvnust COeaNHEHNs;
002 — pexxMMm curHanmMsauumn Hanuyusa gaHHbIX Ha BbIXOAe nopTa Moaema.

Moapo6Ho o pexnumax DCD cm. B pasgene «HTepdenchl RS-232 n RS-485».

11.23 $RG - 3an1Cb / YTEHWE TEXHONOMMYECKUX MAPAMETPOB MOEMA
3anuck: $RGxx=ddd 4, roe

XX - agpec nepeMeHHom (LecTHagUaTePUYHbIN);
ddd - 3HayeHMe nepeMeHHOM (OeCATUYHbIN hopmaT).

UreHne: $RGxx?

Onepaumns npoucxoamTt HenocpencTBeHHo ¢ QHOBY. Bo msbexaHne HenpaBUbHOM
paboTbl Mogema 6e3 ocobon HeobXoAMMOCTM He cnefyeT M3MEHSATb TexHonoruyeckue
napameTpbl Mogema.

MoapobHO O TEexHoMornM4yeckMx napameTpax CM. B pasgene «TexHororndeckue
napameTpbl».

11.24 $RID - AGPEC NAKETA, PA3PELIEHHOIO [/ PETPAHCIISILIMU
KomaHga cyluectByeT B ABYX BapuaHTax:
$RIDdd=hhhh Ta 4

$RIDdd=hhhh Ta bbbbbbbbS,S, 1 ,rae
dd - Homep s4enkn agpeca (2 gecatudHble undpbl 00-15);
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T - TN agpeca (MCToYHKK / nony4vaTtens);

a — paspelueHne Ha noBTopeHus naketa ¢ Pl1, paBHbiM «0» (ABOMYHaaA undpa);

bbbbbbbb - 3HaueHne macku (gBOUYHOE YMCno);

Sy — gencteMe Hag NakeTom B Criydyae COBMAAEHMSI MAacku C pPeTPaHCAUUNOHHBIM
nonem naketa (PIM);

S, — nornyeckas onepauna mexay mackoun u PI1 nakeTa;

hhhh: niobbie 4 HASFs.

a:0-1.

T: S— 3HayeHve hhhh sBnaetcsa agpecom otnpasutens (Source), D — 3HayeHne hhhh
asngaeTcs agpecoM nony4yatens (Destination).

S;=«+». B cnyyae cosnagenua PI1 c mackon bbbbbbbb naket moxeT ObITb
peTpaHcnMpoBaH nocne nocrneaywwero aHanu3a RIDxx, uHaye aHanua RIDxx He
NpPONCXOANT.

S1=«-». B cnyyae coenageHnus PIT ¢ mackon bbbbbbbb aHanna RIDxx He npouncxoauT,
MHaye nakeT MoXeT OblTb peTpaHcnupoBaH (nocne nocneaytoulero aHannsa RIDxx).

S, =«&». Onepaunsa «U» mexay mackorn RMR v Pr1.

S, =«|». Onepauusa «UIMN» mexay mackor RMR un PT1.

Ecnu aHanm3 macku paspelleH, pelleHne o0 peTpaHcnauun/He peTpaHCcnsaunmn naketa
nponsBoanTCA TONbKO nocre aHanu3a RIDxx. BBog HyneBoM Mackm oO3HayaeT
aBToOMaTMYeckun 3anpeT ee aHanmsa. B atom cnyyae napameTtpbl S1 1 S; HE MMEKOT CMbICHa,
OOHaKO OOMMKHbl ObITb KOPPEeKTHO BBedeHbl. CM. pasgenbl «PeTpaHcnsiuMsi nakeToB» U
«PacwmpeHHble BO3MOXHOCTU NMpUemMa U peTpaHCcnaumMm NakeToBy.

Mpumep: | $RID00=1234 S1 00010011+&
i Aopec 3anucbiBaeTcs B s4eliky 00. PeTpaHcnvpyloTcsl NakeThbl, B 3arofloBKE KOTOPbIX
: agpec otnpasuTens paseH 1234. MakeTbl oT aBoHeHTa 1234 ¢ HyNeBbIMU 3HAYEHUAMM
Pl paspelueHbl ana nosTopeHud. MNakeT oT Mogema 1234 noBTOPSAETCSA TOMBKO B TOM
cny4yae, ecnv OH npoLlen Yyepes petpaHcnaTopsl O M 1 mn 4.

$RID10=03FF D0 00010011+|

i Agpec 3anucbiBaeTcs B sideliky 10. PeTpaHcnupytoTcs nakeTbl, NpeAHasHavYeHHble ans
. rpynnbl 03. MakeTbl C HyNeBbIMK 3HaYeHnamn PN He peTpaHCNUpyoTCcs; 3TO 03HaYaeT,
YTO MakeT yxe AOomKeH Obln peTpaHcnMpoBaH Kakum-nnbo opyrum peTpaHcrsaTopoM.
i Maket rpynne 03 noBTOpsieTCA TOMbLKO B TOM Cry4ae, €Crnv OH Mpoluen 4epes
i peTpaHcnaTopbl 0 N 1 UNN 4.

. $RID15=0122 SO

i Agpec 3anucbiBaeTcs B a4venky 15. PeTpaHcnupyoTca nakeTbl, B 3arofioBke KOTOPbIX
. agpec otnpasutens paseH 0122. MakeTbl OT aboHeHTa 0122 ¢ HyNEeBbIMU 3HAYEHNSMU
. PN He paspeLLeHbl 1151 NOBTOPEHWS; 3TO 03HAYAET, YTO NAKET YXe AOMKEH Bbln GbiTh
i NOBTOPEH Kaknm Nnbo apyrnm peTpaHCAsiTOPOM.

11.25 $PID — ABPEC NAKETA [N1s1 PACIUMPEHHOIO NPUEMA

KomaHga cyuiecTtByeT B ABYX BapuaHTax:

$PIDdd=hhhh bbbbbbbbS;S, .1

$PIDdd=hhhh , roe

dd - Homep a4veinkn agpeca (2 gecatudHble undpel 00-15);

bbbbbbbb - 3HaueHne macku (gBoU4YHOE YMcno);

S; — pencteue Hag NakeToM B Crlydae COBMageHUsl Mackum ¢ peTpaHCrsLMOHHbIM
nonem naketa (PIM);

S, — nornyeckas onepaunsa mexay mackon u PI1 nakeTa.

hhhh: nio6oe 4 HASFs
S,=«+». B cnyyae cosnageHuna PI1 ¢ mackon bbbbbbbb nakeT npuHumaeTcs, nHaye He
NpUHUMaeTCs.
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S1=«-». B cnyyae coBnageHus PI1 ¢ mackon bbbbbbbb nakeT He npuHUMaeTcs, Ha4ve
NPUHUMAETCS.

S, = «&». Onepaums «» mexagy mackon bbbbbbbb n PI1.

S, = «|». Onepauuna «UINMU» mexay mackon bbbbbbbb n Pr1.

Ecnu aHanna macku paspelueH 1 Ha OCHOBe aHanuaa onepaunn macku Hag PI1 naket
MOXeT ObITb NPUHAT, OKOHYATENbHOE peLleHne O npueme/He NpvemMe naketa NpUHMMaeTcs
Ha cnegyowem ypoBHe npuema nakeToB (Kak npyu 06bIYHOM npueme).

BBog HyneBoW MackM O3HavaeT aBTOMaTMYeCKUW 3anpeT ee aHanu3a. B gaHHoOM
cny4ae napameTpbl S 1 S; HEe UMET CMbICIa, OOHAKO AOMKHbI ObITb KOPPEKTHO BBEAEHbI.

B cny4yae otcyTtcTBMA Macku agpec PID aBTomaTnyecku ctaHoBUTCH agpecom 6a3oBom
cTaHumn.

MporpammupoBaHme agpeca 6a30BOM CTaHUMKM MO3BOMSIET  UCKMAYUTL  Bblaady
MOOUMbHEIMM  OBbekTaMM Ha MOCneAoBaTeNbHbIN NOPT WHOpMaLMKM, MOMYyYEeHHOW B
pesynbTaTe npveMa LIMPOKOBELLATENbHbLIX MAKETOB, MpegHasHayYeHHbIX Anst 6asoBou
ctaHumn. Ecnn B mogeme ecTb XOTs Obl OOMH akTMBHLIM agpec 6a30BOK CTaHuuW, MNpu
npveMe naketa MoOAEeM CpaBHMBAEeT agpec OTnpaBuTend naketa ¢ agpecom 6asoBou
ctaHumn. Ecnn agpeca He coBnagatoT, NakeT UrHOPUPYETCH (HO MOXET peTpaHCNMpoBaThCs,
ecnu agpec nonyyatens/otnpasutena coenagaet ¢ ogHuMm wu3 RIDxx). Cwm. pasgensbl
«PeTpaHcngaumnsa naketoB» KU «PacwmpeHHble BO3MOXHOCTM npuemMa Wu peTpaHCcnauuu
nakeToB».

11.26 $LID(R) - BbIBOA CIIUCKA AOPECOB /1151 PETPAHCISILIMM U PACLUMPEHHOIO MPUEMA

BeiBoa cnvcka nokansHoro npocwuns: $LID
BeiBoa cnucka yganeHHoro npocouns: $LIDR J

Mpumep: ;| OK> $LID
i # =ID Adr Rst Hask

00 RID 1234 51 0001001144
01 PID 1234 Only (Bas=e)
02 PID 1233 00010011 +&

o3
04
ns
0&
a7
na
o9
10
11
1z
13
14
15
POK:

Pacwundposky

RID 0122 50

napameTpoB cMm. B pasgenax «$RID - agpec nakeTa, paspelleHHOro

ans petpaHcnsauum» n «$PID — agpec nakeTta Ans paclUMPEHHOro npvema.

11.27 $XID — yOAnEHNE SIHENKN AGPECA

Beoa: $XIDdd 4, rae dd - Homep suenkn agpeca (aecsatuyHoe yncno 00...15).

KomaHga yoanset syenky ¢ agpecom RID vnn PID.
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anIMep: o= $LID
i # =ID Adr PR=t Hask

00 RID 1234 51 00010011+&
01 PID 1234 Only (Base)
02 PID 1233 0001001 1+&
03 —-

04 ——— —

05 ———
06 FID 1111 Only (Base)
07 ——

08 — —

09 ——
10 RID O0FF DO 00010011+
11 —

18 —-
13 PID z2:22 010101014
14 —- -
¢ 15 RID D122 50
P OK>

- YaaneHue Tpex HayanbHbIX A4eeK

OK: sXID00
OK: sXID0O1
OK: sXID0O2

BbIBOD, CNCKa nocre yaarneHus
P OK: SLID
P =ID Adr Rst Mask

a0 ——— —
01 ——— —
02 —- —
03 ——— —
04 ——— —
05 —- —
06 PID 1111 Only (Base)
07 ——
0g —— ——
09 —— S
10 RID OOFF DO 00010011+
11 —- —

12 —— e

13 FID 2222 01010101—é

14 —- -
i 15 RID 0122 S0
D OK»

11.28 $RPTN - HOMEP TOBTOPUTENSI MOJEMA

Beoa: $RPTN=ddd ., roe ddd - gecsatuyHoe umcno (000...007, 255). Beaywme
HYIN JOJDKHBI MPUCYTCTBOBATb.

BBog 3HaveHus 255 o3HavaeT OTKMoYeHWe yHKumm nosTopuTens. Bcero B
paguocetTn MoXeT ObiTb 40 BOCbMW noBTopuTenen. Kaxablh NOBTOpUTENb AOIMKEH UMETb
yHUKanbHbIn  HOMmep. Cwm. pasgenbl  «PeTpaHcnauna naketoB» UM «PaclumpeHHble
BO3MOXHOCTM NMpMUeMa 1 peTpaHCnsaumMm NakeToBy.

11.29 $BPM - MAKCUMATIHOE YACIIO OQUHAKOBbIX LUMPOKOBELYATENbHbIX MAKETOB

Beoa: $BPM=hh ., rge hh - nwo6oe 2 HASFs uucno. Begyuime Hynu OOMKHbI
npucyTCTBOBATb.

3HadveHuve 00 cooTBeTCcTBYET 256.
[na ymeHblleHUs BepOATHOCTW MOTEePU AaHHbIX B LUMPOKOBELLATENbHOM pexunme
(cM. pasgen «Pexumbl paboTbl No adupy (rapaHTuy AOCTaBKU AaHHbIX agpecaty)y), Koraa
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NoATBEPXKAEHUS O JOCTaBKE OTCYTCTBYIOT, MOXHO MOCneAoBaTeNbHO nepeaaBaTh HECKONbKO
KOMWI LUMPOKOBeLLIaTENbHOMO NakeTa.

Mpyv nonyyeHun appecatom  Oybnupyemble  LUMPOKOBELLATESNbHbIE — MaKeThl
UrHOPUPYHOTCS.

11.30 $BPT - BPEMSI MEXY NOCNELOBATENbHLIMM MEPELAYAMM LUMPOKOBELYATENbHBIX MTAKETOB

Beoag: $BPT=hh ., rge hh - nwoboe 2 HASFs uncno. Bepywmne Hynu OOMKHbI
NpUCYTCTBOBATb.

LWar 10 mc. 3HavyeHne 00 cooTBETCTBYET OTCYTCTBUIO 3a4EPXKKN.

MapameTp akTUBU3NPYETCS TOMbKO B LUMPOKOBELLATENbHOM pexume 1 3agaeT Bpems
MeXay nocrieqoBaTenbHOW nepedadven Konuii LUMPOKOBELL.ATENbHOrO nakeTta (CM. pasgen
«$BPM - MmakcMmarnbHOe YMCo OAMHAKOBbIX LUMPOKOBELLATENbHbIX NAKETOBY ).

11.31 $RST - ycTaHOBKA nopPora RSSI (RSSI THRESHOLD)
Beoa: $RST=d ., rge d- gecatuyHas umdpa (0-7).

RST | YpoBeHb BxogHoro curiana, dBm

0 <-105
(. -105...-100
2 | -100...-95

3,4 | -95...-90
5 | -90....-85
6 -85...-80
7 >-80

I/lcnonbsyeTCﬂ npn aHanum3e 3aHATOCTU acbl/lpa (CM. pasgen «AHann3 3aHATOCTU
acbumpay).

11.32 $RSS —CKAHUPOBAHME CUIrHANA RSSI
Beoa: $RSS ddd ., roe ddd- pecsatuyHoe yncno (000-255).

KomaHga npegHasHadyeHa AnNA TECTOBOrO HEMPEPbIBHOMO CKaHUPOBAHWUSI YPOBHS
BxogHoro curHana mogema (RSSI). Mapametp ddd 3agaeT nepuod CkaHMpOBaHWUS B
eanHuuax, kpatHbix 100 mc.

Pe3ynbTaTbl CkKaHMpOBaHUA BbIBOAATCS B (hopmare:

RSSI: MIN CUR MAX, rge

MIN — MuHMManbHbIi ypoBeHb RSSI B TeueHMe Bcero BpeMEHU CKaHWPOBaHUS
(3HauyeHus ypoBHs cm. $RST);

CUR — Tekywuin ypoBeHb RSSI,

MAX — makcumanbHbli ypoBeHb RSSI B TeueHMe BCEro BpPEMEHW CKaHWPOBAHMS
(koampoBaHue ypoBHsi cMm. $RST);

YUToObl OCTAHOBUTL PEXNM CKAHMPOBAHMS, HEOOXOANMO HaXkaTb KNaBULLIY «S».
Yto06bl 06HOBUTL 3Ha4YeHuss MIN n MAX, Heob6xoanmMo HaxaTb Knasuy «|».

Mpumep: | OK> $RSS 010

| OK> RSSI:
P OK» RSSI
: K> RSST
: OK» RGSI-
POk IRSST: 6 6 B
: OK» RSGI:
P OK>: RS5I:
P QK> RS5I:
P OK> RSETI:
P 0Ky =
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11.33 $RPRF — 4TEHUE NPO®MNS YAAIEHHOrO MOLEMA

Beog: $RPRF=hhhh ., rge hhhh - agpec ypaneHHoro mogema B copmate 4
HASFs, kpome rpynnosoro (xxFF, FFxx, FFFF).

Wcnonb3yeTtcs gnga uteHus npodunga yganeHHoro mogema (CM. pasgen «YganeHHoe
KOHpUrypmpoBaHue»).

11.34 $WPRF - 3annck nPoounsi YGANEHHOrO MOJEMA

Beog: $WPRF=hhhh,tt 4, roe
hhhh - agpec ymaneHHoro mogema B dopmate 4 HASFs, kpome rpynnosoro (xxFF,
FFxx,FFFF).

tt — TaMM-ayT Ha BbINoONHEeHWe KOMaHabl B eguHuuax, kpatHelx 100 mc (B chopmate 2
HASFs).

Wcnonb3yeTca ana 3anucu npodunsa yganeHHoro mogema (cMm. pasgen «YaaneHHoe
KOH(MrypmpoBaHme»).

11.35 $EPS - HAYATL PEBAKTUPOBAHUE YAANEHHOIO MPO®UIIS
Beog: $EPS 4

lNocne BBOOA 3TOW KOMaHAbl BCe KOMaHAbl, penaktupyowine I'IpO(*)I/IJ'Ib, OTHOCATCA K

npocdunto yaaneHHoro mogema. Kaxpgas 3anucb KOMMEHTUPYETCS COOTBETCTBYHOLLMM
YBELOMIIEHNEM.

Mpumep: : CK: SEFS _
 ®*begin edit rmt profile
. QK> $TEID=FFFF
C®rmt in bocast modes
© QK> STEID=1111HL
D #rmt in Nolink mode
: 0K SPLEN=100
. =wr to rmnt profile
©OOK:

11.36 $EPE - 0cTAHOBUTL PEGAKTUPOBAHUE PO®UIIS YOATEHHOIO MOJEMA
Beog: $EPE 4

Mocne BBOAA 3TOW KOMaHObl BCE KOMaHAbl, pedakTupyowme npodurb, OTHOCATCS K
NPOgUIo SIOKanbLHOro Mogema.

Mpumep: | oOK> $EFE _
| x=top edit rnt profile
Ok

11.37 $CRC - nPOBEPKA KOHTPOIIbHOW CYMMbI (CRC) MUKPOIPOIPAMMbI MOJEMA
Beog: $CRC .

Mpumep: OTBeT npu NpaBunbHON KOHTPOINBHON CyMME:
P 0K SCRC
R B B o

i MpMMEPHBI OTBET NPU HEMPABUITEHON KOHTPOSILHOM CyMME:
i OK» SCRC
I

lNocne BbINONHEHMSI KOMaHAbI nponcxoaunT nepesarpys3ka mogema.
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11.38 $R - cs5POC NOKANBLHOIO/YAANEHHOIO MOJEMA

C nomoLbio gaHHOW KOMaHAbl OCYLIECTBSETCS annapaTHbin cbpoc (nepesarpyska)
NoKanbHOro UNK yganeHHoro Mmogema.

C6poc nokanbHoro mogema: $R

C6poc yganeHHoro mogema: $R hhhh,tt 1, roe

hhhh - agpec yoaneHHoro mogema B dopmaTe 4 HASFs (He MOXeT BbITb rpynnoBbIM);
tt - TaM-ayT Ha BbinonHeHne koMaHabl B hopmate 2 HASFs B eamHumuax, kpaTtHeix 100 mc.

11.39 $E - Bbixog 13 KOMAHGHOIO B HOPMAJIbHbIA PEXUM PAGOTbI
Beoa: $E J

KOMaHOHOM pexume. Ons akTuBauuv U3MEHEHWA HeOoOGXOAMMO BbIMONHUTL

BbinonHeHne 3Toli KOMaHAbl He aKTUBU3UPYET U3MEHEHWI, NPOBEAEHHbIX B
komaHabl $S n $R.

11.40 $S - 3anmchb BHYTPEHHNX MEPEMEHHbBIX MOJEMA B 9HO3Y
Beog: $S A

Mo aToM KOMaHge BCe paHee M3MEHEHHble napamMmeTpbl 3anucbiBatotca B QHO3Y un
BCTYNAT B cuny nocre copoca moaema (komaHga $R nnum kHonka RESET).

11.41 $IEE Mhhhh - "HUUNATN3ALMS SHEPTOHE3ABUCHUMON NAMSITH (DHO3Y)
Beoa: $IEE Mhhhh ., rae hhhh — Tpebyemoe 3HaveHne MYID mogema.

lMocne BBOAa KOMaHAbl NPOUCXOOUT MHULUMANU3aums napameTpoB, XPaHSLWUXCA B
OHOBY 3HauyeHuamu no ymondanuo. Agpec MYID mogema ctaHoBUTCA paBHbIM hhhh.
lMocne BbINOMHEHUSA KOMaHAbl MPOMCXOANT aBToMaTUYeCKnin cbpoc mogema.

11.42 $TEST - nEPEBOA MOOEMA B PEXUM « TECT»
Beoa: $TEST d ., roe d — gecatuyHoe yncno (0-9):

0 — TecToBas nocekinka, cocrosiwas u3 «0x»;
1 — TecToBas Nocbifka, coctoswas n3 «1»;
2 — TecToBas nochblirika, cocroswasa n3 nocnegosarensHoctn 101010101....
3 - TecToBas MOCbIfKa, COCTOALWAN M3 LMKIMYECKM NepedaBaeMblX 3HaYEeHUN,
XpaHswmxcs no agpecam $FC...$FF SHO3Y;
e 4-9 — BbIKNOUUTL pexxum TECT.

Mo aToM KOMaHAe MoAem BKNOYaeT nepedaTyvk C 3adaHHbIMM  NapameTpamu
(yactoTta, ckopoCTb, QfeBuMauuMsas W T.4.) W OTnNpaBnseT B 3dwup  3agaHHyo
nocrnenoBaTenbHOCTb.

11.43 $TBER — NnEPERAYA TECTOBbIX MAKETOB YOAIEHHOMY MOLEMY

Beog: $TBER hhhh,fP,nnss,tt.!, roe

hhhh - agpec yganeHHoro mogema (4 HASFs);

f — TN nomexoyctonumeoro koguposanus (0-7) (1 HASFs);
P — cnocob nepemexenuns (cumson «I» unn «Ny»);

NN — 4YNCIO TECTOBLIX NakeToB Ans nepegadn (2 HASFs);
Ss — paamep TectoBoro naketa (2 HASFs);

tt — naysa mexagy naketamu (2 HASFs).

Mo 3ToM KOMaHOe MOAEM HauYMHaEeT BblaaBaTh B S(Ibl/lp agpecHble TECTOBbIE NaKeThbl, a
y,D,aﬂeHHbIVI MoaeM — MNpuHMUMaTb WU NOACHUTbIBATb KOJIMYECTBO owwnbok. [nsa BbiBOAA
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NHOPMaLMKN O KOnMyecTBe OWMBOK yaaneHHbln MOAeM AOMKeH HaxoAUTbCH B KOMaHAHOM
pexume unu B pexume «[llakeTHbin #1». Cnocob6 BBOAa Tuna MNOMEXOYCTONYMBOrO
KOAMPOBaHMsA aHanornyeH seoay B komaHay $SDFEC.

BUae:

PGSyJ'IbTaTbI noacyeTa BbIBOOATCA yAari€HHbIM MOOEMOM (B KOMaHOHOM pemmme) B

L:???,EB:????,N:???,RSSI:? XXX roe,

L — anuHa naketa (6anT);

EB — uncno owmnbok B nakeTe;

N — nopsiAKOBbIA HOMEP NaKeTa;

RSSI — ypoeeHb RSSI BO BpemMsi npuemMa 3arofioBka nakera;
XXX — TN NOMEXOYCTONYNBOIO KOAMPOBAHUS.

BeposiTHocTb owmnbkm Ha 6uT (BER) nogcunteiBaetcs no popmyne BER=E/(8xL).
dopmar Bblgaun pesynbTaToB B MakeTHOM pexume CM. B pasgene «Pexum nepenayn

AaHHbIX «[MakeTHbIn #1» (DCE - DTE)».

Mpumep: : CK: $TEBER 000Z2.31.0250.01
)
: #tx ber paclket 002
i *t® ber packet 001
" #®tx ber paclket 000
; OK: STBER 0002.7H,Q3FF.02
©OK>
! #t® ber paclket 003
: #t® ber packet 002
¢ #txw ber paclket 001
! ®*t® ber packet 000

)

PesynbTatbl npuema: | QK L:080,EB:0000,H:002,R55I:7 R{15,931
P OK»x L:080.EEB:0000.W:001.B55I:7 R({15.9)1
P OKx L:080.EE:0000.WH:000,BS55I:7 R({15.9)1
P OK: L:255 EEB:0000,H:003,RSSI:7 —
P OKr L:255,.EB:0000,H:002,RS5I:7 —
i OK» L:255,EB.0000,H:001,RS55I:7 —
: OK: L:255,EB:0000,W:000,R55I:7 —
]

11.44 $RBER — KOMAHBA YOANEHHOMY MOBEMY HA MEPELAYY TECTOBbIX MAKETOB

C nomoLlbo OaHHOM KOMaHAbl MOXHO nepeBectun yﬂa]’leHHbIVl MOOEM B pPeXum

nepegayn TectoBbix (BER) naketoB ansa nogcuyeta konuvectsa owmnbok. MNpu 3TOM MOXHO

ABHO

3agaTtb 4acTtoTy, Ha KOTOpOIZ crnegyet nepenaBatb TeCTOBble NMakKeTbl, U CKOPOCTb

AaHHbIX B acdhupe (cMm. pasgen «TecTnpoBaHue kaHana CBsi3u € yaaneHHbIM MOLEMOMY).

3anpoc Ha TekyLen paboyen yacToTe:

$RBER HHHH,RFI,NNSS, TTPP, roe

HHHH - agpec yganeHHoro mogema (He rpynnoBom);

R — ckopocTb B achmpe. Cnocob BBoAa aHanormyeH Beoay B komaHae $AR (1 HASF);
F — Tun nomexoycTtonumBoro koampoBaHusi. Cnoco6 BBoAa aHanorMyeH BBOAY B
komange $DFEC (1 HASF);

| — npusHak nepemexeHuns (cumaon «I» nnn «N»);

NN — 4yncno TecToBbIX NAKeToB ANA nepeaayu;

SS — pasmep TeCTOBOro NakeTa;

TT — Tam-ayT Ha BbINOMHEHWE KOMaHAbI;

PP - naysa mexgy nepefaden nocrnegoBatenbHbix BER nakeTos.

3anpoc Ha YyacToTe, OT/INYHOWN OT TEKyLLEW:

$RBER HHHH,tttttt, RFI,NNSS,TTPP., roe

tttttt — vactoTta nepegaun (433000-435000 k).

OcTanbHble napameTpbl aHarnornyHbl napametpam komaHabl $RBER Ha Tekyuwien

vyacToTe.
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PesynbTaThl Nprema BER nakeToB BbIBOOUT MOAEM, KOTOPbLIA 3anpaluvsan nepegady.
dopmar BbiBoAa onvcaH B komaHae $TBER.

Ecnu BER nakeTbl 3anpawimBanncb Ha 4actoTe UMM CKOPOCTU, OTAIMYHBIX OT TEKYLLNX
yCTaHOBOK MOAeMa, Nnocne npuema nakeToB criefyeT BOCCTAHOBUTb YCTaHOBKM paboyen
yacToTbl U ckopocTu komaHaol $IRF nnu nepesanyckom mogema ($R, kHonka RESET).

Mpumep: | 0K: $EEER 0002,63I1.0340,0303
POOK
! ®xtE (press space to stop)

*tx done

: #*walt ber pckts
P OK: L:0e4 EBE:0000,.W:003, REST:7 R{15.931
P OKE: L:0e4 EB:0000.W:002 R55T:7 R({15.931
P OK: L:0e4 EBE:0000,.WH:001 . RSST:7 R{15.931
P OKE: L:0e4 EB:0000,.W:000, RSST:7 R{15,.931
POOE:»

Mpumep: : TeKymaﬂ yactoTa 433920 kl'y, ckopocTb 38400 604 (6):
OK: $FEER 0002,434000,17H.0340,0303

O »
*tx (press =pace to stop)
*tx done
*ywait ber pckts
OK: L:0e4 EB:0000.H:003,R551:
OK: L:0e4 EB:0000.H:002,R551:
OK» L:0c4, EB:0000,H:001,R551:
OK: L:0e4 EB:0000.H:000,RS51:
OK: $IEF
OK» SRCHE 0002
O »
*tx (press =pace to stop)
*tx done

mo:02.08¢00) prf:02.03
O >

ESEN N N |
|
|

11.45 $IRF — BOCCTAHOBEHNE MAPAMETPOB KAHAJIA B UCXOGHOE COCTOSIHUE
Beog: $IRF 4

lMocne BBOOA NpoMcxXoguT YyCTaHOBKa paboyen 4YacToThbl U CKOPOCTU AaHHbIX B acmpe B
NCXOHOE COCTOSHME.

[aHHy0 KOMaHOy HeobBXOAMMO BbINOSHUTL MOCMe MonyvYeHust pe3ynbTaToB nogcyeTa
OWKnGOK npu mncnonb3oBaHun komaHabl $RBER Ha 4yacToTe unmM CKOpPOCTU, OTINYHBLIX OT
TEKYLLMX.

11.46 $RCHK — 3an1POC BEPCUM YIANIEHHOIO MOBEMA
Beoa: $RCHK hhhh 4, rge hhhh — agpec yganeHHoro mogema.

KomaHga MoxeT ObiTb MCMOMNb30OBaHa Kak ANs MOMyvYeHuM Bepcun yaaneHHoro
mMogema, Tak u ans obHapyXeHust ero B paguoceTn, T.K. Npyu OTBETE YAaneHHbIi MOAEM He
BbIMOMHSAET HWKaKUX Opyrux OencTBuA, a pasMep OTBeTa Ha [JaHHyi KoMaHay
MUHMManbHbIA. Bepcna yganeHHoro mogema BbiBogutcst TekctoBon ASCII cTpokon B BUAE:

mc:AA.BB(CC) prf: DD.EE

PacwundpoBka 0603Ha4eHUn Bepcun npuBoanTcs B pasgene «Mctopusi Bepcumy.

Mpumep: | CK:> SRCHEK D0FF
! ER: rmt cant be bcoast
CE: $RCHE 0002
*tx (press space to =top)
*#tx done
m=:02.08¢00) prf.02.03
QE >
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11.47 $Shhhh hh — gAmMn O3Y MOBEMA

Beoa: $Shhhh hih,, roe:

h — HavanbHbIN agpec gamna (4 HASFs);

hy — uucno 6Gawt B cTpoke pamna (wectHaguatepuyHas undpa 0...F). «O0»
cooTBeTCcTBYET 16 HGavitam B CTpOKe Aamna;

h, —wecTHaguaTepuyHas undpa. JomkHa O6bITb Bcerga 1.

KomaHga ucnonb3yeTcsi B TECTOBbIX (OTNaA04YHbIX) LENsiX.

Mpumep: | OK> $50000 017

0000:68 65 6C 6C 6F 20 6D 79(20 66 72 69 65 6E 64 00 |hello my friend.
0010:00 00 00 00 00 00 o0 00(00 00 00 00 00 00 00 00 |................
0oz20:00 00 00 00 00 00 00 00(00 00 00 00 00 00 00 00 |................
0030:00 00 00 00 a0 00 a0 00(o0 00 a0 00 a0 00 00 00 |...... . ... ...,
0040:00 00 00 00 a0 00 a0 00(00 00 a0 00 a0 00 00 00 |...... ... .......
0aos50:00 00 a0 00 a0 00 a0 00(o0 00 a0 00 a0 00 00 00 |...... . ... ... .
0oe0:00 00 00 00 a0 00 a0 00(aod 00 a0 00 a0 00 00 00 |...... ... ...
oo70:00 00 00 00 a0 00 a0 00(od 00 a0 00 a0 00 00 00 |....... ... ... .
0os0:00 00 00 00 a0 00 a0 00(0d 00 a0 00 a0 00 00 00 |...... . ... . ...
0os90:00 00 00 00 a0 00 a0 00(o0 00 a0 00 a0 00 00 00 |...... ... ...
00AQ:00 00 00 00 a0 00 a0 00(ad 00 a0 00 a0 00 00 00 |...... ... ... ... .
0O0BO:00 00 00 00 a0 00 a0 00(aod 00 a0 00 a0 00 00 00 |...... ... ... ...,
ooCo:a0 00 a0 00 a0 00 a0 00(od 00 a0 00 a0 00 00 00 |....... .. .. . ...,
ooDo:a0 00 a0 00 a0 00 a0 00(od 00 a0 00 a0 00 00 00 |....... .. ... ...,
OOEQ:00 00 00 00 a0 00 a0 00(ad 00 a0 00 a0 00 00 00 |...... ... ... ...
0OF0:00 00 a0 00 a0 o0 a0 o00fod 00 a0 00 a0 o0 00 o0 |..... . .0 . ...
[0) 14

11.48 $LOG - BbIBO YPAHANA COBbITUA B 3OUPE MOBEMA

Beog: $LOG.

Mcnonb3dyeTca pgns  gvarHoctuks pabortbl mogema. [lo aTom KomaHae Ha
nocregoBatenbHbIN NOPT BbIBOAMTCS Tabnuua ¢ nctopmen obmeHa naketamm B agmpe.

PaclwmdpoBka Tabnuubl npueoautcst B pasgene «CTpykTypa gaHHbIX komaHg $LOG u
$SCAN. UcTopusi obmeHa. Mpumepsbi».

11.49 $SCAN — CKAHUPOBAHME 30MPA

Beog: $SCAN.-

B pexume ckaHvpoBaHua admpa pyHKUMM MO nepefade faHHbIX MOAEeMa OTKIYEHb!,
MogeM «cnywaeTt» 3up M BbIBOOUT Ha nocrnegoBaTterbHbld NopT Tabnuuy cobbituin B
acbupe. [Ina Beixoga n3 pexmnma SCAN Heobxoanmo «nepecOpocnTby MOOEM.

Pacwudposka Tabnuubl 1 npuvMmepbl npuBoaatcs B pasgene «CTpykTypa AaHHbIX
komaHg $LOG n $SCAN. Vctopust o6meHa. MNprmepbi».

11.50 c1PykTYPA BAHHBIX KOMAHL $LOG 1 $SCAN. UcTOPHSI OBMEHA. [TPUMEPBI

B mogeme umeetca konbueBon 6ydep pasmepom 38 sueek Ans XpaHEeHUS 3aronoBKOB
nepeaaHHbIX/MpuHATLIX nakeToB. Mpu BbinonHeHnn komaHa $LOG n $SCAN coxpaHeHHble
3arofloBKM MNAKETOB BbLIBOASATCS Ha nNocnefoBaTeflbHbIi MOPT B Buae Tabnuubl C
MHEMOHNYECKUMUN 0603HAYEHNSMM.

DYHKLMOHANBHO NakeTbl pasgensTcs Ha rpynnbl:

"  nakeTbl pexumMa «Tovka — Touka» C ycTaHoBneHuem coeauHeHus: Sink, Disc,
Dm, Ni, Rr, Rej, Rnr, Qry, Ua;

" MakeTbl peXMMa «TovKa — Touka» 6e3 yctaHoBneHus coegmHenus: Np, Na;

= MakeTbl pexumMa «WwunpokoseLwaTenbHblny: Ui;

= fakeTbl pexuma yaaneHHon koHdurypauuu: Ap, Aa;

» cnyxebHble (nceBno) naketbl: Att, Nfr.

)J,anee npmnBeneHo KpaTkoe orncaHne rnakeTos:

Sink (Set link) 3anpoc Ha yCcTaHOBMEHUE COEQUHEHUS B PEXNME «TOUKa-TOYKa»
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Disc (Disconnect)

Ua (Unnumbered acknowledge)

Ni (Numbered information) :
I'Iapalvleprl: N|_NACK, N|_NTx (NACK)
| nocneaHero NoATBepXAeHHOro nakeTa (ananasoH: 0-7),
i NI_Nrxnack) - HOMEp nepefaBaemoro naketa
. (HenoaTBEpPXAeHHOro, gnanasoH: 0-7).

Rr (Reciever ready) :
MapameTp: RR_Nack :
: RR_Nack 03Ha4aeT, 4To npuHMmalroLLmMin MOAeM roToB
: NPUHUMAaTb NHPOpMaLMOHHBIN NakeT Ni ¢ NopsiAKOBLIM
: HomepoM RR_Nack. (naket Ni ¢ Homepom NI_Nrxnack), PaBHbIM
: RR_Nack). AnanasoH: 0-7.

Rej (Reject) :
MapameTp: REJ_Nnack '
| 0O3HavaeT, YTO NepesaroLLMi MOAEM OOSKEH NOBTOPUTb
nepenayvy naketa (naketos), HaymMHasa ¢ Homepa REJ_Nnack.
i OuanasoH: 0-7.

Rnr (Reciever not ready) :
MapameTtp: RNR_Nnack '
: O3Ha4aeT, YTo nepeatoLmii MoAeM LOMKEH NOBTOPUTL
i nepepadvy naketa (naketoB), HaunHas ¢ Homepa RNR_Nyack,
i BBMAY HEFOTOBHOCTM NPUHMMatOLLLEro MogeMa NpUHUMaTh
i JaHHble (HanpyMep, U3-3a HECOOTBETCTBUSA CKOPOCTEN Mo
nocnegoBaTenbHOMY MHTEPdENCY MEeXAy nNepeaaroLLmnm n
! npuHUMaroLWwum mogemamm). [inanasoH: 0-7.

Qry (Query) |

MapameTp: ?7?

Np (Numbered packet)
MapameTp: NP_nn

Na (Numbered acknowledge) :
Mapametp: NA Nack
- NA_Nack 03Ha4aerT, 4YTo nepenaroLmnn Mogem MoxeT
- nepepasatb naketbl ¢ HomepoMm NA_Nack + 1. [inanason: 00 -
©31.

Ap (Auxillary packet)

MapameTp: AP_nn

Aa (Auxillary acknowledge)
MapameTtp: AA_Nack

C yCTaHoBJ1ieHnem coeguHeHnA.

Pexunm OTCYTCTBUA COeANHEHUA B PEXMUME «TOYKA-TOYKa» C
yCTaHoBeHNEM COeUHEHNA.

HeHymepoBaHHOe noaTBepXOeHUE B peXUMEe «TOYKa-TOYKa» C
yCTaHOBNeHneM coeanHeHus. MNMepenaeTcs B kavyecTse
NOATBEPXAEHMS Ha criykebHble 3anpochkl (nakeTbl Sink, Disc).

MHMopMaunOoHHbIM NakeT B peXUMe «ToYKa-To4YKa» C
ycTaHoBneHnem coeguHeHuns. NMapametp NI_Nack — HOMep

MoaTteepxgeHne Ha MHGopmaLmMoHHbIN nakeT Ni B pexume
«TOYKa-TOUKa» C yCTaHOBNeHneM coeauHeHus. MNMapameTp

Henpuem nHdopmaumoHHoro naketa Ni B pexume «Toudka-
TOYKa» C ycTaHoBneHnem coeanHeHus. MNMapametp REJ_Nnack

Henpuem nHdopmaumoHHoro naketa Ni B pexunme “Touka-touka”
C ycTtaHoBreHnem coeanHeHus. Napametp RNR_Nyack

OnuncaHune BpeMeHHO OTCYTCTBYET

MHdopmaunoHHBIN NakeT B pexume «Touka-Tovkay 6e3
yCTaHOBNEHUs coeamHeHns. [lopsaKkoBbI HOMEp nakeTa paBeH
NP_nn. OQuana3soH: 00-31.

MoaTBepxaeHue Ha MHPOPMALMOHHBIN NakeT Np B pexume
«TOYKa-Touka» 6e3 yctaHoBNeHus coeamHeHuns. NapameTp

MHopMaLNOHHBIN NakeT B pexxumMe yaaneHHon KoHUrypawmu.
MopsagkoBbIn HOMep nakeTa paBeH AP_nn. [uana3son: 00-31.

MoaTeepxgeHne Ha MHGOPMaLMOHHBIN NakeT Ap B pexume
yaaneHHon koHurypauuun. Napametp AA_Nack O3HavaeT, 4To
nepefamoLnin MOEM MOXET nepedaBaTh NakeTbl C HOMEPOM
AA Nack + 1. AnanasoH: 00 -31.
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Ui (Unnumbered information)
MapameTp: Ul_nn

Att (Acknowledge timer time Out)

VHopMaunOHHbIN NakeT B LUMPOKOBELLATENBHOM pPeXMME.
MNopsagkoBbI HOMep nakeTa paseH Ul_nn. OunanasoH: 00-31.

lNepenonHeHne TanMmepa oXxXungaHna nogreepxaeHus. Ncesno

nakeT. 3anucbiBaeTcs B XXypHan cobbiTUin AN HarnsgHoro
oToOpaxeHust TanM-ayTa.

Nfr (Not frame) | lNony4yeH nakeT ¢ HeM3BECTHbIM ( HEe NoAAePXKNBaEMbIM) TUMNOM.

Tabnuua, BbiBOAMMasA Ha nocrnenosaTenbHbi nopT no komaHaam $LOG n $SCAN,
COOEPXUT crnegytoLme nonsi:

# DIR To:From Type Size Data RptMask Rpt Time

OnucaHue nonewn:

# | Homep npuHsTOoro/oTnpaBneHHOro nakeTa.
DIR | Hanpaenenune obmeHa: R — npuem, T — nepegayva.
To:From | Agpec nakeTa B popmaTe rosryyamers:omrpagumeris
Type | O6o3HayeHne TnNa naketa.
Size | Paamep nHpopmauymnoHHoro naketa (6ant). Pasmep 000 cootBeTcTBYeT 256
BanrT.
Data : lMpu3Haku nony4eHHbIX JaHHbIX:
: F — npnsHak FEC kopna B nakerte;
: m/l — NpU3HaK HanWuus OOMOMHUTENbHBLIX AAHHBLIX, NPeAHa3HaYeHHbIX ANs
nepegadun nepegarownM MOAEMOM: m (more) — [OaHHble ecTb B
nepepatowem Oydepe nepepatowiero mogema, | (last) — nocnegHue
AaHHble (AONONMHUTENbBHbIX AAHHBIX HET);
© 7 — doopMaT NPUHATBLIX OAHHBIX — 7 BUT;
+ - JaHHble NPUHATLI 6e3 oWNBOoK;
i I — fAaHHblEe NPUHATBI B CKPEMOBIMPOBaHHOM BUAE.
RptMask PeTpaHcnsaunoHHoe none nakeTa.

Rpt : Mpu3Hak peTpaHcnsauMu naketa nNokanbHbIM MogeMoM. Ecnu cumBon «*»
. MPUCYTCTBYET HAMPOTUB NPUHATOrO MakeTa, 3HAYUT AaHHbIA NaKeT NOANEXUT
| peTpaHcnauMM, ecnu cuMBON «*» CTOUT HanpoTWB MepeaaHHoro nakerta -
- nakeT Bblf1 PEeTPaHCIMPOBaH.

- Mpr3HaKkmM COCTOSIHMA NaKkeTOB B 0Mepean Ha peTpaHCnALUmio:
. dF — nakeT He Obln NocTaBneH B ovepenb, T.K. ouepeab NepenosHeHa;
- dQ — nakeT GbIN yganeH unu He MOCTaBNEH B ouYepelb Ha PeTPaHCALMIo,
T.K. B OMepeam yxKe CyLLeCTBYET KOMus JaHHOro NnakeTa;
:dD — nakeT He Obln MNOCTaBNeH B o4vepedb peTpaHcnaumm, T.K. Bbina
nony4veHa owmnbka B UHpOPMALIMOHHOM MofeE;
- dP — nakeT 6bIn yaaneH M3 odepeau Ha peTpaHCrAUMIO Mocne akTMBu3auum
NHTEeNNeKTyanbHOM OYHKLUUN KOPPEKLMM NakeToB NPOTOKONA B pexnme
«TOYKa-TOYKa» C YCTAHOBMEHMEM COEANHEHUS.

Time Bpemsa nepepauv/npuema naketa B dopmarte y4y:Mm:cc unm mm:cc:10mc (B

3aBMCUMMOCTY OT YCTaHOBKM GuTa MDA .bGt10msDuration).
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Pykoeodcmeo o akcrisiyamayuu

Cmp. 85 u3 89

Mpumep komaHabl $LOG:

QK> sLOG
# Dir To:From Type Size Data EHptMask Fpt Time
o0 T 00020001 Slonk goooooon oo:oo:o01
01 B 0001:0002 Ua ooooooon ao.on:ol
02 T 0002:0001 Hioo o001 3I1 7+ 00000000 oo-o0-01
03 F 0001:0002 Erl goooooon oo:oo:o01
04 T 0003:0001 ApOO 002 3I1 7+ 00000000 oo:ono:13
05 T 0003:0001 Att oo-00:1s
06 T 0003:0001 ApOO0O 002 3I1 7+ 00000000 oo:0o0o:1s
07 T 0003:0001 Att oo:oo:17
08 T 0003:0001 ApOO0O 002 3I1 7+ 000O0OO00OQO ao-oo:17
09 T 0002:0001 ApOO 002 3I1 74 00000000 ao-00: 26
10 F 0001:0002 Aa00 007 1I1 <+ 00000000 ao:00:26
Ok

Mpumep komaHabl $SCAN:

QK> SSCAN

scanning. ..

QK >
¥ Dir To:From Type Size Data EHptMask FEpt Time
o0 R 00030004 Slnlk ooooooon .37, 71
01 R 0004:0003 Ua goooooon oo:37.75
02 R 0003:0004 HioOO 001 1 7+ 00000000 oo:37.77
03 R 0004:0003 Erl ooooooon oo 37,81
04 R 0003:0004 Hi01 195 1 7+ 00000000 on:52 .74
05 R 0004:0003 Er2 goooooon noo:52 .78
06 R 0003:0004 HpOO 032 1 7+ Q0000000 01:07 .48
07 R 0004:0003 HaOO goooooon n1:.07.52
03 R 0003:0004 NHpOl1 005 1 7+ 00000000 01:09.35
09 R 0004:0003 Halo goooooon n1:09.38
10 R 0003:0004 Ap0O2 002 1 74+ 00000000 01:16.00
11 F 0004:0003 AazZ0 007 1 + 00000000 01:16.07
12 R 0003:0004 ApO3 002 1 7+ Q0000000 01:24 55
13 R 0004:0003 Aa30 099 1 <+ 00000000 01:24 .67
14 R FFFF:0004 Ti00 084 1 7+ 00000000 01:34.06
15 R 0003:0004 HpOO 256 Fm 7+ Q0000000 nz.12.17
16 R 0004:0003 HaOO goooooon nz:12.21
1?7 R 0003:0004 HpOl 013 F1 7+ 00000000 nz.12.8a0
13 R 0004:0003 Halo goooooon nz.12.82
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Paduomodem “CIEKTP 433” Pykoeodcmeo no akcrniyamayuu Cmp. 86 uz 89

Mpumep paboTbl peTpaHcnATopa (NMPUMEHEHUE WHTENNeKTyanbHOW YHKUMK
KOppPEKUMM NaKeTOB MPOTOKONA B PEXMME «TOYKa-TOYKa» B PEXMME C YCTaHOBJIEHWEM
coeanHeHns):

O £L0G

# Dir To:From Type Size Data ERptMask Ept Time

00 B 0004:0001 Slnk 00000001« 0o:06. 36
01 T 0004:0001 Slnk 00000011« 0o:06.47
0z R 0001:0004 Ua 0ooooonne= 0o:06.48
03 T 0001:0004 Ua 00000010« 0o:06.59
04 E 0004:0001 HiOD 256 m 7+ 00000CO1= no.o7. 22
05 T 0004:0001 Hi00 256 mwm 7+ 00000011= oo.07.43
0 R 0004:0001 Hiol 256 mwm 7+ 00000001 no:07.54
07 R 0001:0004 Rrl Qo0oo000e= Qo007 .55
08 T 0004:0001 Hi0l 256 m 7+ 00000011= oo:07.74
09 E 0004:0001 HiQNZ2 256 m 7+ 00000CO1= oo:07.85
10 T 0001:0004 RBrl 00000010=dP Q007 .86
11 R 0001:0004 Rr2 oooooonne= oo:07.86
12 E 0004:0001 Hi03 177 1 7+ 00000001= no:os.01
13 T 0004:0001 Hi02 256 m 7+ 00000011= noo:og.21
14 T 0001:0004 Rr2 0oooo01l0=dP Q00822
15 R 0001:0004 Rr3 oooooonns= no.og. 22
16 T 0004:0001 HiQo3 177 1 7+ 00000011= oo.og.39
17 T 0001:0004 RBr3 00000010=dP Q0:08.40
18 R 0001:0004 RErd 0ooooonne= oo:08.40
19 T 0001:0004 Rrd 00000010= no:08.51
QK »

Kak BugHo M3 aHanusa gaHHbix koManabl $LOG, mogemom 6bin npuHAT nakeT 09,
Korga B odepeam nakeToB, NpeAHasHadYeHHbIX ANns peTpaHcnauun, yxxe Haxoamnca naket 07.
Mpn aToM ucyes cmbicn peTpaHcnaumMm naketa 07 v 3TOT NakeT ObiN yaaneH U3 odepeau
(3anucek 10).

[daHHasa cuTyaums MOXET NPOU3OWTU B CETU C HECKOSTbKUMU peTpaHCrsaTopaMu, ecrnu
nepepawwnii Mmogem umeeT napametp $MAXP, oTnunyHbIM OT 1, U ecTb AaHHble AnA
nepegayun, NpesbllLAOLWLME MaKCUMarbHbIN pa3mMep naketa (256).

Mpumep paboTbl peTpaHcnaTopa (yoaneHue AyGNMPOBaHHbLIX MAKETOB B o4yepeaun
nakeToB, NPeAHa3Ha4YeHHbIX 419 peTpaHCAsaUmm):

OK: $L0G

# Dir To:From Tyvpe Size Data EREptMa=k REpt Time

00 B 0O001:0004 ApOO Q02 1 7+ 00000000 oo:-11.06
01 R 0001:0004 Ap0OO 002 1 7+ 00000000=dg 00:11.10
0z T 0O001:0004 ApO0O 002 1 7+ 00000010 oo:-11.17
03 B 0001:0004 ApOO 002 1 7+ 00000000 oo:-11.18
04 R C0001:0004 ApOO 002 1 7+ 00000000==dg 00:11.27
05 T 0O001:0004 ApO0O 002 1 7+ 00000010 oo:-11.29
0g R 0001:0004 ApO0O 002 1 7+ 00000000« oo:11.37
07 R 00010004 ApOO 0OO2 1 7+ 00000O000=dQ 00:11.47
08 T 0OO001:0004 ApO0O 002 1 7+ 000000102 on:-11.418
0% R 0004:0001 Aa00 007 1+ 00000001== oo:-11.51
10 B 0001:0004 ApOO 002 1 Y+ 00000000 00:11.56
11 T 0004:0001 Aa00 007 1 4+ 000000112 on0:11.63
12 T 0001:0004 ApO0O 002 1 7+ 00000010 ono:-11.74
13 R 0004:0001 Aa00 007 1 + 00000001= oo:11.85
14 T 0004:0001 A=00 007 1 + 00000011= oo-11.497
15 R 0004:0001 Aa00 007 1 4+ 000000012 oo:-1z2.09
16 T 0004:0001 Aa00 007 1 + 00000011 oo:-1z .20
Ok >

Kak BaHO 13 aHanusa AaHHbIx koMaHabl $LOG, 6bino npuHaTo noapsia ABa nakeTa,
HEeCyLUMX OAMHAKOBbIN MHOPMALMOHHLIN cMmbicil (00 n 01). MNpu atom naket 01 He Gbin
nocTasrieH B odepeab 1 yaareH (3anucs 01).
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Paduomodem “CIIEKTP 433” Pykoeodcmeo no akcniyamayuu Cmp. 87 uz 89
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Paduomodem “CIIEKTP 433”

Pykoeodcmeo o akcrsyamayuu

Cmp. 88 uz 89

1 3 OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU

[Juana3ox pabo4yux memnepamyp, C: |
Hanps»xeHue numaHus:
lNompebrnsembili MoK:

®opmam OaHHbIX:

Pexxum obmeHa:

KoHmporsb nomoka OaHHbIX:

Luana3oH Yyacmom:

HomuHarnsHas MowHocms rnepedamyuxa: |
[esuayusi yacmomspi:

Tun modynsayuu ebIX0OHO20 cuaHana:

Ckopocmb obmeHa daHHbIMU 8 agbupe, 600:
Crocobbi 0bHapyxeHuUs U ucripasreHusi owubok:

Pexumbi pabomal:

Pasmep eHympeHHez0 bychepa:

oT MuHyc 40 po +50

| oT+7 0o +15B

| He 6onee 90 MA (npuem)

| He 6onee 200 MA (nepenaya)
Urmepgpelicki: | RS-232, RS-485
Ckopocmb OaHHbIX o nocs. nopmy, 600: : 1200, 2400, 4800, 7200, 9600, 19200, 38400,
- 57600, 115200

. 8 6uT; 6UT YeTHoCTU: E, O, M, S, N

i @CMHXPOHHbBIN

: annapaTHbii (CTS/RTS), oTkntovaembiin

| 0T 433,05 10 434,79 MI'y

10 mBT

| +5, +10, +20, +40, +100 kI

| FSK

. 4800, 9600, 19200, 38400, 76800

ie CRCS8 Ha 32 6ainTa;

e (12,8) kog XammuHra, kogbl Puga-ConomoHa
:(7,5), (7,3), (15,11), (15,19);

Lo nepemexeHue;

paHaomMu3aums
Npo3payHbIi;

nakeTHbIN B cTopoHy DTE;
nakeTHbIn B cTopoHy DCE;
«MNPSAMON JOCTYNY;
KOMaHOHbIN;

cmeHa Mo

| 32 KGaiiT
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Paduomodem “ClIEKTP 433"

Pykoeodcmeo no akcnayamayuu

Cmp. 89 uz 89
Jlvet perncrtpauumn N3MEHEHUN
Homepa nucrtoB (cTpaHuLy) Bcero Bxops-
JINCTOB wum Ne
M3MEHEHHbIX | 3aMeHeHHbIX HOBbIX aHHYNUpoBaH- (cTpanmu) Ne conpogo-
U3am. HbIX B AOKYM. AOKYM. auTenb- Moan. | Oata
HOrO AOKYM.
v gara
1 BCe 92 BAKM.3-07 20.03.07
2 BCe 92 BAKMN.15-08 02.02.2009
3 BCe 89 BAKIM.5-09 28.05.2009

®opma NOCT 2.503-90
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