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1 oswAs nHeOPMALMS

1.1

HA3HAYEHUE M OBLYNE CBEQEHUS

Pagnomogyne «CIMEKTP 433 V2» BAKI1.464426.004 (panee no TeKCTy — MOAYIb)
npegcraensieT cobon yCTponCcTBO ANA NpMéma/nepegaym gaHHbIX MO paguoKaHany CO CKOPOCTbIO
4800, 9600,19200,38400,57600 n 76800 6og B AnanaszoHe 4actoT 433 Ml npu BbLIXOAHOW
MowHocTn 10 MBT, 4TO no3BonsieT mcrnosnb3oBaTb ero 6e3 nonyyeHus paspeLleHuii opraHoB
NocCesasbHagsopa .

Pagnomoayns «CIMEKTP 868 V2» BAKI1.464421.001 paboTtaeT B AnanasoHe vactoT 868 My
npu BbIXOQHOM MOLWHOCTKN 25 MBT.

Mogynb cnocobeH pabotaTb B pPasfMUHbIX pexmmax C pasBUTOM CUCTEMOW agpecauumn,
NO3BONAS MNONb30OBaTEN0 MakCMMarnbHO MBKO MCMOMNb30BaTb €ro Mnpy NMOCTPOEHUM PasNYHbIX
KOHdUrypaumm ceter 6ecnpoBogHoOn nepeaayvm aHHbIX: TOYKa—TOYKA, TOYKa—MHOro TOYEK.

Mogynb sBNSeTCs TEXHUYECKU CROXHbIM 3NEKTPOHHbIM YCTPOMCTBOM. KOHurypauus,
yCTaHOBKa M aKCnnyatauusa mMoayns OOShKHa NPOU3BOAUTLCSA NEPCOHANoM ¢ JOCTaTOYHON
KBanudukaumnen.

1.2

moaynen

Mogaynb ocyulecTBnsieT Bce Heobxoanmble yHKUMN Ans obmMeHa AaHHbIMU NO pagnoKaHany:
ynpaBneHne BCTPOEHHbIM MpuEMonepenaTyMkom (yCTaHOBKA 4acTOTbl, MOLLHOCTW, CKOPOCTMU
OaHHbIX B 3dumpe 1 ap.);
nony4yeHue n bycdepnsaunto gaHHbIX No nHTepdencam RS-485 nnn RS-232;
dhopmMmupoBaHMe NakeToB AaHHbIX A4S OTNPaBKK B 3¢hUp;

BBEeJEeHMe agpecaunm, MOMexXoyCTONYNBOrO KOANPOBAHUS U NEPEMEXEHNS;

NPUEM 1 AemMoaynauunio BXOAHOrO paguocurHana v 4eKkoampoBaHe NpUHATLIX NaKkeToB.;
Oydepusaunsa NpMHATLIX AaHHBIX U Nepegada nx no nHtepdencam RS-485 nnn RS-232;
XpaHeHne [aHHblX O KOHdurypaumm MoOAyna W ero TexXHOMOrmyeckux napameTpax B
3HeproHesasncumom O3Y (BHO3Y) 1 nsameHeHne 3TUX YCTaHOBOK B KOMaHAHOM pexunme.

OTnn4YME OT NPEALIALLYNX MOAYIEA CNEKTP 433 / 868

Pagnomogynn ¢ wuHaekcom «V2» npenctaBnsioT cOOOM YCOBEPLUEHCTBOBAHHYKO BEPCUIO
1 "CnexTp 433" / "Cnektp 868". [anee nepeyncrneHbl OCHOBHbIE HOBOBBEAEHUS U OTINYNA.

AnnapamHbIl ypo8eHb
npumeHeHne npoueccopa cemenctBa ARM, 4TO N0O3BONWAO peanu3oBaTb HOBLIE
YHKLUMOHAMbHbIE BO3MOXHOCTMU;
BBeAEeHNe 2-X [OnOnHUTEnNbHbIX ckopocTten B admpe (57600 u 76800) 6e3 kakmx nmbo
orpaHuMyeHnn B KOHUrypaumm moayns;
NPpYMEHEHME HOBOrO npuemonepedaTtynka C fyylenh 4YyBCTBUTENbHOCTBIO W BbIXOOQHOW
MoLLHocTbIo Ao 500 mBT;
BCTPOEHHbIN  ranbBaHUYECKM  U30NUPOBaHHbIM  MHTepdenc RS485 agna  nepegaun
Nonb30BaTENbCKUX OAHHBIX 10 YMOIYaHULO.

Tlpomokon V2 e aghupe
nposepoyHas cymma 3aronoska naketa (CRC) ysenuyeHa ¢ 8 go 16 6uT, 4TO nossonseT
YMEHbLWNTb BEPOATHOCTb BbiAerieHne ns3 "lwyma" pagnoadmpa nakeToB, KOTOpble TakMMu He
ABNAOTCS;
nobaBneH agpecHbln (ToYKa-ToYKa) pexxmM 6e3 noaTBEPXKAEHUS;
peann3oBaHo LWNdpPOBaHNe AaHHbIX C NoMoLLblo anroputma AES128;
pa3mep nakeTa B achupe yBenuyeH ¢ 256 go 512 6anr;
pexum petpaHcnaumm RTMX (koHdurypaums Tonbko 6a3oBoro mogema);
MynbTUNAMKaums (aybnupoBaHue) AaHHbIX BHYTPU NaKeTa,;
cnocobHoCTb nepegasaTb MHPOPMAUNOHHBIE BNOKK B nakeTe B o6paTHOM nopsiake, B criyvyae
nepegayun Konui ogHOro 1 TOro Xe nakeTa (4N yBenuyeHus BEPOSiTHOCTU Npuema).
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1.3

1.4

1.5

MoOdynb nepedaqyu OaHHbIX

e Oydhepusauunsa nonb3oBaTENbCKMX AaHHbLIX B MOAyNe nepedayun AaHHbIX MUMEHHO B TOM Buae, B
KOTOPOM OHWM MOCTYNawT No nocnegosatenbHoMy nopty. Hanpumep, ecnn B 6ydep mogema
noka OH "3aHAT" nepegayen gaHHbIX B 3dump noctynatoT naketol 7, 20 n 15 6anTt, TO nocne
OKOHYaHWs Tekylen nepenayu, B achmp 6yayT nepegaHbl MMEHHO NakeTbl pa3mepom 7, 20 n 15
Oant. B npegblgywen peanusauuu, B AaHHOM cfydae B acup mor nepegatbca 1 nakeT
pa3mepom 42 6anT ("cknenka n3 3 naketoB");
'mMbkoe ynpasneHne 6ydepursaumen nonb3oBaTeNbCKNX JaHHbIX HA YPOBHE NAKETOB,

o  DunbTpbl Ha Nepedavy, peTpaHCAaLUMIO U MPUEM.

Pa3Hoe
e aJanTUBHLIA BbIBOL MNapamMeTpoB B KOMaHOHOM pexume - OTOOpaXeHue TONbKo Tex
napameTpoB, KOTOPbIE Y4ACTBYIOT B TEKYLLEN aKTUBHOWN KOHUrypaumm paboTsl;
e Hanuyme oTNagoYHOro nopTra.

COBMECTUMOCTb C NMPEQbLIQYLWUMU MogynsiMu CrEKTP 433 / 868

B Bepcum moayns V2 npucytcTByeT nogaep)kka COBMECTMMOCTM MO NPOTOKory B adupe ¢
npeablgywmmm moaynsmmu sepcumn V1. Mogynb V2 Ha npuem no ymonyaHuio "pacno3HaeT" nakeTbl
n3 achmpa kak nportokona V1 tak n V2. Bbibop npoTokona Ha nepegadvy BbiOMpaeTca KOMaHOOM
$P1/$P2. Mo ymonuaHuto, MoAynu HacTpoeHbl Ha paboTy B npoTokone V2 ($P2).

IOns coBmecTHom pabotel Moagynen «ClEKTP 433/868» wun «CIEKTP 433/868 V2»
Heobxoanmo BbIOMpaTb ckopocTu B acmpe oT 4800 gmo 38400. Ecnm B cucteme MCMNONb3yHTCS
TONbKO MoAynu Bepcun V2, To JOCTYNEeH BECb P CKOPOCTEN B admpe.

UcronHEHNE MoaYNENA
Mogaynb BbinyckaeTcd B 2-X BapuaHTax:
° B nnactukoBom kopnyce ansa yctaHosku Ha DIN-peliky BmecTe ¢ apyrum obopyaoBaHueM.

Kopnyc He MMeeT nbineBnaro3allnTbl, €ro criegyeT ycTaHaBnueaTb B MecTe, 3alULLEHHOM OT
BHeLlWHNX Bosgenctenin. [ina kpenneHna Ha DIN penky kopnyc MMeeT crneumnanbHyo 3aLernkKy.

OrpaHnyeHns Ha MeCcTO YCTaHOBKM MOTYT MPUBECTU K TOMY, YTO OT MOAYNS OO aHTEHHbI
npugeTcs npoknagbiBaTb AOBOMBbHO AJSIMHHBLIA BbICOKOYACTOTHbIA Kabemnb, 4TO NpuUBOAUT K
noTepsIM B paanMoCUrHane u CHWKaeT AanbHOCTb CBA3MN.

e B nnactukoBom kopnyce IP65 - mogynb MOXHO yCTaHaBnMBaTb HEMOCPEACTBEHHO BOMM3M
@HTEHHbI.

ConyTCTBYIOLEE OGOPYJOBAHUE N MATEPUAJIbI

CoBMECTHO C MOAYNEM MPUMEHSAIOTCSA pasfnyHble aHTeHHbI gnanasoHa 433 MU ¢ BONTHOBbLIM
conpoTtmenexHnem 50 Om, oTnuyaroLLmMecsa HanpaBneHHOCTbIO, YCUMEHNEM, KOHCTPYKLMEN U T. A.
B KOMNAEeKT NOCTaBKkN aHTEHHbI HE BXOAAT, 3aKa3blBaUTe HY>KHblE€ aHTEHHbI OTAENBHO.
Takke MOXHO 3akasaTb A4OMoNHUTENbHOE 0bopyaoBaHME:
e aHTeHHble kabenbHble COOPKN HEOBXOOANUMOW OSNMMHBI U C HYXXHbIMW pasbeéMaMy Ha KOHLAX
ON5 NOAKITIOYEHUSA aHTEHH K MOAYMN0 (HEKOTOPbIE aHTEHHbBI MOCTaBASATCA yXKe ¢ kabenem);
e YCTPOWCTBA 3aLLMTbl OT rPO30BbLIX Pa3psA0B (rpo30opaspsaLHUKN);
o UTP kabenb (aBe BuTble napbl B obwen 060fo4Ke) HY>XHOW ANUHBbI M NOAXOASALLEro Nnoa
kabenbHbI BBOA AnameTpa Ans NogKNIoYeHUs K Moaynto nutaHmsa n RS-485;
WUCTOYHUKN NUTaHUA OANa Mmoaynewu,
e MaTepwanbl Angd repmeTusauumn pasbEMHbIX COEOUHEHUN;
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2 PA3BEMbI, OPIAHbI YINPABJIEHNST U UHONKALNN

PasbeMmbl, opraHbl ynpasneHna n nHankaumm ons sepcum Ha DIN penky:
KHonka CFG

p AHTEHHbI! pa3bem m
[Lnsa ynpasneHnsa mogemom ; r BbICOKOYACTOTHbII KOaKCUanbHbIi
. i pasbém ¢ BONHOBbIM
conpotusneHuem 50 Om gna
( 1 i NOAKNIOYEHUA BHELWHUX aHTEHH.
F Wupukatop RX/TX

ANT
Q’"EPATEOC m/ 0 nepeaaya AaHHbIX B 3$pup

e npuem AaHHbIX U3 3dupa

BuHTOBbIE KNEMMbI

[AnAa noaKNOYEeHUA BHELLHEro
nutaHua 8...32B.
UHaunKaTop 3aropaertca npu
HaZA4YUMN NUTAHUA.

WWW.RATEOS.RU

PAOVMOMOOEM UHankatop MODE

Yy, | ) ¢ | MHAMKaumA pexkuma paboTbl
CHMMBOJIbHbI UHAMKATOP C I—I E KTP 4 &g 3 ve

OT06paXkeHne aKTUBHOCTU B pabouem KHnonku SELECT U EXIT
pexume, ynpassieHne moaemom . SELECT/ [Ana ynpasneHna mogemom
v ‘ EXIT / WHaukaTopbl BbiI6Opa nopTa
OTob6parkaloT BbI6paHHbIN

(SHTWE)[CXNEE)| | Rs-232] o Rsuss” paGowii nopr RS-232/485
L3 LY

PORT  RX
ACT ERR LVL

MHAMKaTopbl BXOA0B U BbIXOA,0B
OTO6paKaloT aKTUBHOE COCTOAHUA
TeNeMeTPUUECKUX BXOA0B U BbIXOA0B

BUHTOBbIE KIEMMbI alA B
3

BuHTOBbIE KNEMMbI
[OnA nopgKnoueHUsa BHeLWHero
o6opyaoBaHuAa no RS232 nnun RS485.
Ana RS485 pocryneH curdan GNDi
(v3onuposaHHas "3emnn") .

vV A
x B

ANnAa nogKnoueHUA 2-X BHELWHUX
AUCKPETHbIX AAaTYUKOB TUMA «CYXOW
KOHTaKT» U 2-X UCMOTHUTENbHbIX
YCTPOUCTB

AHTeHHbIV pasbem m\ BuHToBbIE KNiemMmbl RS - 232
BbICOKOUYACTOTHBbIIi KOAKCNA/bHbII ‘

pa3bém C BOJIHOBbIM COHpOTMBnEHMEMA‘ ik
il

50 Om gNAa NOAKNIOUYEHUA aHTEHH.

WHpukaTtop RX/TX

0 nepegava B adpup
e npuem us apupa

ANT

Unaukatop MODE
UHAMKauma pexxmma paGO'IV
CMMBO/IbHbI UHAUKATOP

OTob6pakeHue

aKTUMBHOCTU B pabouem
pexume, ynpasneHue

GND O6wwwi
RX <«— Mpuem  (Bxop)
4 TX —» lMepepava (BbIXOA)

BuHTOBble Knemmbi RS - 485

KHonku SELECT, EXIT U CFG

AnAa ynpaBneHna moaemom jm1Eoc ' 2 ]

WWW.RATEOS.RU

POWER (8...32 B)
RS-485

®
L 1) &

GND Ona nogknoueHun
BHELWHEro NUTaHuA

8...32v 8...32B.
Kabeneseop ~ —p GNDi MsonuposaHHas “3emnsi”
Bsoa NUTaHUA U MHTepdeiicos Ky B INuvs ‘B’
A NuHuna ‘A’
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2.1  WUHgukaTOPBI

2.1.1 UHamkaTOP MODE
B HopmanbHOM pexume (pexum nepefavy [OaHHbIX), ABYXUBETHbIM uHaukaTop MODE
nokasbiBaeT cnefyrouine CoOCToAHUA:

He 2opum. BxogHow 6ydep OaHHbIX nycT. Moaynio Heyero nepedaBaTb B adup
(NpeabiayLmne AaHHblE NepeaaHsb)

@ Y[els]= | Mopum 3enéHbiM Bo BxogHOM Bycbepe Moaynsa ectb AaHHble ANs nepeaayu.

m Muzaemekpacheiv . T T T W
Owunbka npu npUéMe [aHHbIX MO MNOCNEefoBaTeNbHOMY MOPTY, Bbl3BaHHas

HecoBnageHMeM napamMeTpoB MOPTOB MOAYMS W BHELWHero o0opyaoBaHUA wnn
nepenyTaHHbIMK MecTaMmn NuHuaMK A n B nitepderica RS-485

Muzaem kpacHbiv [l | -
BxogHon 6ydhep mMogynsi nepenosiHeH - NponyckHas CnocoOHOCTbL Moayns no adupy
HWXe, YeM NNOTHOCTb AaHHbIX, N0AaBaeMbIX B MOAYIb. HoBble gaHHbIE noTepAHbI.
Muzaem kpacueiv [l Tl |-

Owwnbka pexunma BXOOHbIX AaHHbIX. POpMaT AaHHbIX HE COOTBETCTBYET BblOpaHHOMY
pexumy (napametp $DAT).

B pexume nepepaum gaHHbIX, MHAnkatop MODE He AofmKeH muratb KpacHbiM. Ecnu

Takoe MpouCxXoamT, TO npobnemMa WCKITIUYUTENBHO B "CTbIkE" Mexay Moaynem wu
BHELLUHMM obopyaoBaHMeEM (MOLLHOCTb, YacTOTa M CKOPOCTb B admpe, TyT HE MPUYEM).

® Vool | Fopum kpacHbIM «KOMaHOHbIV» PEXnUM

2.1.2 UWHAMKATOP RX/TX )
B pexume nepegjayn padHblx, uHgukatop RX/TX («MPUEM/TMEPEOAYA») oTobpaxaet
COCTOsIHME NpuémMonepeaaTymka Moayns:

® = pe | Mepenava gaHHbIX B 3cmp (KpacHbin)
(3)Rx/TX

Mprvem paHHbIX K3 admpa (3eneHbin). 3aropaetca TOMbKO KOrga MOAEM
pacrnosHaeT nakeTbl 0T MogemMoB cepumn CnekTp 433.

‘ =3 ¢apd | HeT akTmBHOCTU B apmpe (He ropuT)

B ocTanbHbIX cnydaax ncnornb3dyeTca Kak BCMOMOraTenbHbIN MHOWKATOP pEeXMNMOB.
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3 YCTAHOBKA M NOAKITKOYEHUE BHELHEIO OGOPYOBAHUS

3.1 YcraHoBka mogynei

Mepen TeM Kak ycTaHaBnuMBaTb MOAYNWM Ha OObLEKTbI, PEKOMEHOYeM cHavana npoBepUTb
HanuMunMe paguocBsi3NM Mexay MOoAynsMu U OOOUTbCS  YCMELIHOW CTbIKOBKM UX C
obopygoBaHvem B rnabopaTopHbIX YCroBusix. Takasi npoBepka «Ha CTone» Mo3BONuUT
0BHapYXWTb U ONepaTMBHO YCTPaHWUTbL BO3MOXHbIE NPobremsbl.

3.1.1 YCTAHOBKA MOAYris HA DIN PEUKY
[nsa yctaHoBKM Mofayns cneayert:

e OTBECTW BHU3 (PMKCMPYIOLLYIO 3aALLENKY;

e YCTaAHOBUTb MOAYSb Ha PENKy Tak, YTOObI
BbICTYyNbl B BEPXHEW 4acTu Kopnyca
rnonanu 3a Kpam penku;

e BEpHyTb (PUKCUPYIOLLIYIO 3aLLeriky BBEPX.

Mogynn He uMelT 3awmTbl OT BO3OEWCTBUN
OKpYyXatoLLen cpenbl, noaTomy npn -} /@
HeoOXoOMMOCTN  OOMMKHbI  yYCTaHaBNMBaTLCA B
WwKady, 06ecneYmMBaloLLNn HYXXHYIO CTENEHD 3aLLMUThI.

Al

3.1.2 YCTAHOBKA MOAY/IsI B UCMO/THEHUM IP65
[ns yctaHoBKM Mmoaynsa crnegyer:
o [TpyKpennTb K MayTe Ha caMipesbl WK NacTUKOBbIE PEMELLKM OCHOBaHWE Kopnyca

e [MponycTntb BUTYWO Napy W MNpoBOA NUTaHUs 4Yepe3 kabenb BBOA M NOAKMOYUTL K
COOTBETCTBYWLUMM KINeMMHMKaM. YOeguTecb, 4YTO MOCRe nodayn nuUTaHWs WHAMKATOp
oTobpaxaeT nHopmauuio.

o [IpUKPYTUTL BEPXHIOK YacTb KOpnyca K OCHOBaHUIO camope3amMu U3 Kommnnekta. Vcnonbsymnre
TORX T10. MomeHT 3aTsbkkm 5 N*m. 3arepmeTnsmpoBaTb BUHTbI CUIIMKOHOBBLIMMK 3arnyLlKamm
N3 KOMMNekKTa.

=
F

g“'-
1= B
: wigi

rowem @59

© 000 «PATEOC» 1998-2025 e.



Paduomodem «CINEKTP 433 | 868 v2». Pykoeodcmeo o akcnayamayuu Cmp. 12 u391

3.2

3.21

TogKMOYEHUE AHTEHH

CoBMecTHO ¢ mogynem MpUMEHSIIOTCS pasnuyHble aHTEeHHbl amanasoHa 433 (868) My c
BOJTHOBbIM conpoTusneHnem 50 Om, oTnmyaroLmMecs HanpaBneHHOCTbIO, YCUNEHMEM, KOHCTPYKUMEN
nT. A. B Komnnekm nocmaeku aHmeHHbI He 8Xx005im, 3aKa3blealime HyXHble aHmMeHHbI 0mMOesibHO.

BbiGop aHTEHH onpeaensieTcs B3aMMHbIM pPacnonoXXeHneM 06beKkToB B CUCTEME, PACCTOSIHUSIMM
MeXay HUMW, YCIOBUSIMU MEeCTHOCTU U T. 4. LUMpoKnin acCoOpTUMEHT aHTEHH U pekoMeHAaLmMn no mx
BbIGOPY AOCTYMHbI Ha canTe www.rateos.ru.

[anbHOCTbL CBA3W MexXAy MOAYNAMU 3aBUCUT OT pPasfnnYHbIX (PaKkToOpoB, OCHOBHLIMU N3 KOTOPbIX
ABNAOTCA (MepeyncrieHbl N0 YMEHbLUEHMWIO BaXKHOCTU):
e XapakTep MEeCTHOCTH;
e napameTpbl 1 MECTO YCTaHOBKM MCMOSIb3yEeMbIX aHTEHH;
e omexoBas 0bcTaHOBKa B paanoagupe;
e napameTpbl MOAYNS (MOLWHOCTb, CKOPOCTb AaHHbLIX B adupe).
Ha npaktuke B MakcMMaribHO KOMMOPTHbLIX YCMOBUSX (NpsiMas BUAMMOCTb, HanpasBfieHHble
aHTeHHbl ¢ ycurneHnem 10...12 dBi, oTcyTCcTBME NMOMEX) MOXHO pacCcyYUTbIBaTb Ha AanbHOCTb A0
7...10 Kkm.

[ns nogknoYeHnst aHTEHHbI B MOAYNAX UCNOMb3yeTcs pasbeéM SMA-F.

[Ona coeavHeHuss MoAynsi C aHTEHHOW criegyeT MNPUMEHsITb kabenb C  BOSHOBbIM
conpoTtuBnexHmem 50 Om, Hanpumep RG-58. [Npu 3TOM HE pekoMeHOYyeTCs UCNONb30BaTh CrWLLKOM
ANVHHBIN (6onee 10...15 M) kabernb, Ha4Ye OH BHECET CYLLECTBEHHLIE NMOTEPU B BbICOKOYACTOTHbIN
curHan, 4YTo npvBedeT K YMEeHbLUEeHU AanbHOCTM cBA3W. Ecnu ycnosus akcnnyataumm TpebytoT
npuMmeHeHus 6onee AnuHHoro kabens, Mcnonb3ynmTe kabenb C HU3KMMKM MOTEPAMWU , Hanpumep
RG-213 nnun RG-8.

[onyckaetca pabota moagyns 6e3 aHTeHHbl UM C OTPEe3KOM MpPOBOAA BMECTO aAHTEHHbI
(Hanpumep, npu nabopaTopHbIX 3KCMEpPMMEHTaxX B npefenax KOMHaTbl, Koraa 4yBCTBUTENbHOCTU
MOAYIen 4OCTaTOYHO 1 Ansa paboTbl 6€3 aHTEHHbI).

TEPMETU3ALINA PASBEMHbBIX COEAMHEHWA

Mogynb B ucnonHeHmn IP65 paccuntaH Ha yCTaHOBKY B He3alLMLLEHHOM OT OCaJKoB MeCTe,
npy 3TOM aHTeHHa MOAKIYaeTCH K HEMY Yepes3 pasbeéMHOE CoeIMHEHVE BHE 30Hbl repMeTusauuu.
B Takux ycnosuax cnegyet obecneynTb AOMOMHUTENBHYH repMeTu3aumio pasbeMHOr0 aHTEHHOro
COeaUHEHUs.

lepmeTuanpoBaTtb criedyeT BUHTOBOE COEAWHEHWE aHTEHHOro pasbéma Moaynd C ramkomn
OTBETHOro pasbéma SMA-M Ha aHTeHHOM kabene, a Takke MeCTO O0DOXuMma 3TUX Pa3bEMOB Ha
kabersnb.

Ona repmeTusaumm uCMomnb3ynTe cneuuanbHylo TepmoycagoudHy Tpyoky (TepmoduT) C
kneeBblM HanonHutenem. OTpexbTe TpyOKy TakoW ONWHbI, YTOObI OHa MOKpPbINa BCe pasbeéMHOEe
COeJHEHME «C 3anacom» B 2...3 CM.

TepmoycagoyHas Tpybka nogxoguT Ang repmeTusaumm pasbEMOB M kabenen ¢ HebonbLIMM
OTNNMYMEM B AMaMeTpe, Kak B cny4vae kabena RG-58 u pasvéma SMA y moaynsa. Ecnmn xe
Heob6xoauMO repmeTu3npoBaTb Kabenb C pa3bEMOM, YbM AMAMETpbl CUMBbHO OTAMYaOTCA
(Hanpumep, TOT Xe kabenb RG-58 n pasbém TNC u N-Tuna, 4acTo UCMNOMb3yeMbll HA aHTEHHaXx)
TepMoycajka yxe He nogonaer.

Ona Takmx crnyvyaeB pekoMeHayem 73M Ry E———
MCNonb30BaThb 3MNEeKTPOU3ONALNOHHYHO ?
Scotel®
MacCTUKy («cbipyto pPe3nHy») nnu 23
CaMOBYIKaHU3NPYHOLLYIOCS KNEWKYHO NEHTY "
Ha OCHOBE 3TWUMEHMNPOMNUIIEHOBON PE3NHbI
(3MP).

3M
Scotchfil”

lectrical Insulation Putty
uban Mastic Isolant \

ierp!

Q
N

—
Ans repMeTM3aummn crieqyeT MoTHO, C HATSXKEHMEM NpY HaMOTKe U NepekpbiTueM HamoTaTb
3MNEKTPOU3ONALMOHHYIO MACTUKy UMM CaMOBYMKaHU3UPYIOLLYIOCS KIEWKYID NEHTY Ha pasbEéMHOe
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coefuHeHWe (HauMHasa ¢ aHTeHHOro kabens u 4o camoro kopryca moaynsi). HamoTky ocyLlecTButb
CHayana B 0QHOM, 3aTeM, He NpepbIBasiCb, B APYroM HanpaBneHuu.

lMoBepx Cnosi MacTUKU NN CaMOBYNKaHU3UPYIOLWENCA NEeHTbl pekoMeHayeM HanoXuTb CIiomn
MNBX wn3oneHTbl. Ucnonb3ynte KadeCTBEHHYH W3O0MEHTY, PacCYMTaHHYH0 Ha LWWPOKUW [uanasoH
TemnepaTyp, MHa4ye oHa ObICTPO NOTEPSIET CBOM CBONCTBA.

He ncnonbayinte ons repmeTtmsauunu:

O6bI14HYyr0 mepmoycadky (tepmocdut) 6e3 kneeBoro cnos — oOHa He obecneunt
Tpebyemon repmeTnyHocTn. Ee MOXHO NpUMEHUTb ToNbko BMeCTO NBX 130MneHTbl NoBepx
CNosi MacTUKN UM CaMOBYJKAHU3MPYHOLLLENCS NEHTHI.

O6bI4YHYI0 U30JIeHMYy — CO BPEMEHeM Mof [OEeNCTBMEM OKpYXalolen cpenbl KneeBoW
Crnovi TepsieT CBOWU CBOWCTBA U CIOW U30MNEHTbl Ha4YMHaKT OTCnamBaTbCs.

AuemamHsble eepMemuKku — OHU «pa3befakoT» UBETHble MeTanlibl U p83'béM He
NPOCIYXUT N HECKOJTIbKO MeCsLIEB.

3.3  MuTAHUE mogyns

Mopgynb nuTaeTcst OT BHELUHENO MCTOYHMKA MOCTOSIHHOIO HanpsikeHust B ananasoHe oT 8 B go
32 B 1 MowHoOCTbO He MeHee 2 BT. OGbIYHO MCNOMNb3YIOT NPOMBILSIEHHbIE UCTOYHUKM MUTAHUS Ha
12 B unun 24 B.

Ecnu ans nogaun nutaHua wucnonb3yetcs ANuHHBIM  (6onee 50 meTpoB) kabenb,
peKoMeHOYeTCs UCMOb30BaTb UCTOUHUK NMUTAHUSA Ha 24 B, 4TOObI NnageHne HanpsikeHus B
kabene He NPMBESO K CHWXKEHMIO HAaMNPsPKEHUS Ha KnemmMax moayns Huke 8 B.

B pexume «lMpném» moaynb notpebnsaet okono 0,5 BT (40 MA npu HanpskeHun nutanms 12 B
n 20 MA npu HanpsbkeHun NuTaHus 24 B).
MoTpebnenne B pexunme «llepegava» 3aBUCUT OT YCTAHOBIIEHHOW BbLIXOOAHOW MOLLHOCTU
nepegarymka, Kak nokasaHo B Tabnuuax Huxe.
Onsa mogema CIEKTP-433 V2:

MporpammHasn MoLHoCTb NMoTpe6bneHune B pexume «lMepegaya™
i/nc‘:)'rui:gi:z nepeAaTwMKa [ niouocre Tok n;iyizngrauuu Tok nﬁ;;gTaHuu
$PWR=0 10 mBT 1Bt 70 MA 40 vA
$PWR=1 200 mBT 1,6 Bt 130 mA 60 MA
$PWR=2 300 mBT 1,8 Bt 150 mA 90 MA
$PWR=3 500 mBT 2,4 Bt 200 MA 110 MA

Onsa mogema CIEKTP-868 V2:

MporpammHasn MowHoCcTb NMoTpebneHune B pexume «lMepenaya”
ycTaHoBKa nepepaTuMka Tok npu nuTaHun [TOK NpY NUTaHUK
MOLLHOCTM MotuHocTe +12B +24 B

$PWR=0 25 mBT 1Bt 60 MA 40 VA
$PWR=1 100 mBT1 1,2 Bt 90 MA 50 mA
$PWR=2 250 mBT 1,5 Bt 120 mA 60 MA
$PWR=3 500 mBT 2,1 BT 170 mA 90 MA

HeGonbloe noTpeGneHne U LWIMPOKUA AuanasoH HanpshkeHuid Moayns  Mno3BonsioT
MCMonb3oBaTh ANS MUTaHUS MOAYNS YXXe MMelLMecss B CUCTEME UCTOYHUMKM, NUTalolme Opyroe
obopynoBaHne — He obsizaTenbHO NpuobpeTaTb ANs MoAynen oTaenbHble UCTOYHUKM NMUTaHUS.
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3.4  WUHTEP®ENCHI RS-485, RS-232

B moagyne gBa He3aBUCMMbIX paBHO (PyHKUMOHaNbHbIX nopta - RS485 n RS232. B npouecce
paboTbl OAMH NOPT UCNONb3yeTCa ANA nepedayn Nonb3oBaTeNbCKUX AaHHbIX (AKTUBHbBIM MOPT), Ha
apyron BbIBOAUTCA oTnagodHas uHgopmauma (DEBUG nopT). Mo ymonvaHuio, RS485 nopt
npeaHasHadeH ONns nepefayn gaHHblx, @ Ha RS232 BbIBOAUTCA OTnagodHas uvHpopMaumsa u no
HeMy OCyLLeCTBNAETCA KOHpUrypaums B KOMaHLHOM pexume.

MapameTpbl NopTta Ana nepefadn OaHHbIX (CKOPOCTb, YETHOCTB/HEYETHOCTb, KONMUYECTBO
cTonoBbix OMT ¥ fgp.) 3agawTca komaHgon $COM B KOMaHOHOM peXMMe UM C MOMOLLbHO
CUMBOJTIbHOIO MHAUKaTopa. 3HadeHne no ymon4yaHuio: 9600 8N1.

Otnagounbii nopt BCEMAA HacTpoeH Ha 57600 8N1 1 nameHuTb 3T NnapameTpbl HENb3S.

Bbibop akTMBHOrO NopTa NPoM3BOAUTCS C MOMOLLbIO CUMBOSIBHOMO MHAMKATOPA WUNn
KomaHgamum 3arpysdnka BOOT_SET_485/ BOOT_SET_232.
KoHdurypaumsi BoaMmoxkHa no ntobomy nopry.

3.4.1 WUHTEP®ENC RS-485

NuponkaTtop ® RS-485 ropuT 3eneHbiM, ecrnv akTMBHbIM BbiGpaH nopT RS-485 (B ucnonHeHun
IP65 OaHHbIN MHOMKATOP OTCYTCTBYET U Y3HATb aKTMBHbLIN MOPT MOXHO C MOMOLLLI CUMBOSIBHOIO
nHOuKaTopa).

Mpn ucnonb3oBaHun nHTepdenca RS-485 nogknoyanTe BHELWHWE YCTPONCTBA K KOHTakTam A
n B moaynsa. [Ina nogknioyeHMs pekoMeHayeTCsl Mcnonb3oBaTb BUTYO napy. [nvHa kabens moxeT
COCTaBINATb COTHN MeTpPOB. MIHTepdenc RS-485 paboTaeT B nonyayninekCHOM pexnme.

MHTepdenc RS-485 ranbBaHWMYeCKM M3O0SIMpPOBAH OT BCEX MNpoumx uenen mogema. Ha
BMHTOBYI0 knemmy GNDi BbiBegeHa uUernb U30NUPOBAHHOW «3eMNN», ee MOXHO UCMonb3oBaTth A1
NOOKIIHOYEHNS 3KpaHa B CIy4Yae MUCMOSfb30BaHUS 3KpaHMPOBAHHOW BUTOM napbl RS-485.

3a dyHKUMOHMPOBaHME WMHTEpdeNca KpoMe CTaHOAPTHbIX HACTPOEK CKOPOCTWU, YETHOCTU U
T.4., TAKKe oTBeYaloT 2 TexHonornyeckmx napametpa - 485 PRE_TMR n 485 PST_TMR.

lMocne akTMBauuMu LWWHLI (BHYTPEHHUM curHanom TpaHcmBepa RS485) moaynb BbbkugaeT
Bpems 485 PRE _TMR nocne 4yero, HayvMHaeT nepefasaTb [faHHble B WKWHY. 10 OKOH4YaHWUK
nepegadn nocnegHero 6Ganrta, mogynb BbbkngaeT Bpemst 485 PST TMR u nocne 3Ttoro Aae-
aktmeupyeT wuHy. Oba napameTpa 3agatoTca KpaTHO BpeMeHu nepegayn 1 6uta Ha Tekyluewn
CKOpOCTM nopTa ¥ nporpammupytotcs pernctpamm $RGO0 n $RGO1 (cm. pasaen "TexHonormvyeckme
napameTpbl. Pernctpel RG").

> Mo ymon4yaHuio, napameTpbl
AKTMBaUMSA WWNHBI 485 PRE_TMR 485 PST TMR  485_PRE_TMR 1485 _PST_TMR
HacTpoeHbl s obecnevyeHns HopMarnbHON
Mepepaua paboTbl WnHbI RS485 1 MeHATb nnu
OaHHbIX 3agaBaTb MX HET HEOBXOAUMMOCTMU.

B ucnonHeHnn moayns Ha DIN penky mepmuHanbHbIl pe3ucmop He rnpedyCMOMmpEH.
B cnyyae Heob6xooMMOCTH, NCMOMb3YNTE BHELLHUA Pe3MCTOP NOOKMIOYMB €ro K KoHTaktam A u B.

B ucnonHeHnn moayns IP65 TepMuHanbHbIN pe3nctop HoMmHanom 120 Om npucymcmeyem Ha
neyaTHOW Nnate MoAyns HENOCPeACTBEHHO MexXay KoHTakTamun A n B.

3.4.2 WUHTEPOENC RS-232

NugukaTtop @ RS-232 ropuT 3eneHbiM, eCnv akTUBHbIM BblibpaH nopT RS-232 (B ucnonHeHun
IP65 paHHbIM MHAMKATOP OTCYTCTBYET W Yy3HaTb aKTMBHbLIA MOPT MOXHO C MOMOLLbIO CUMBOJSIBHOMO
nHavkarTopa).

Llenn nopta BbiBeAeHbl Ha BUHTOBbIE knemMmbl TX (Bbixod), RX (Bxog) n GND («obwminy).
MopT RS-232 He n3onupoBaH ranbeaHmn4vecku, ero uenb GND coeamHeHa ¢ uenbto GND nuTtanus.

3.4.3  UHAMKALMS OLUMBOK MPY PABOTE 10 MOCTIEQOBATE/IbHBIM TOPTAM
B moayne npegycmoTpeHa mHaukauusa owmnbok npu paboTe ¢ BHELWHUM obopyaoBaHWEM MO
UHTEpdencam B pexMMme nepefadn AaHHbIX Ha CBETOAMOAHbLIX MHAuKaTtopax ( CM. pasgen
"ingukatop MODE") nnn Ha cMMBOMbHOM MHANKaTope (CM. pasgen "JkpaH pabodero pexunma').
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4 HacTPOVKA MOLQYIEN

4.1

4.2

KOHonryrPALusi NAPAMETPOB

Mepen okcnnyataumen paguomoayns MoxeT noTpeboBaTbCA YCTaHOBKA BHYTPEHHUX
napameTpoB, onpeaensoLwmx:
* pexuM agpecaumu (LLMpoKoBeLlaTenbHbIN, FPYNMNOBON UMN «TOYKA-TOYKaY);
e napameTpbl BCTPOEHHOrO NpuémonepenaTyunka (paboyvas yactora, MOLWHOCTb U T.4.);
e CKOPOCTb AaHHbIX B adhnpe 1 Ha nocriefoBaTtenbHbIX UHTEpdencax;
e [pyrve napameTpsbl, onpegenswowme paboty mogyns.

MapameTpbl XpaHATCA B SHEpProHe3aBMcMMOn NamsaTn mogyns. o ymonyaHuio, Mmogyrb rotos
k paboTe n B 6onblumHcTee cryyaes HE TPEBYET HAYATIbHOU KOHOUIYPALIUW.

OcHoOBHble napameTpbl OOCTYMHbI NS ONepaTUBHOMO M3MEHEHUS C MOMOLLbIO CMMBOSIBHOIO
nHaukaTopa. B cnyyae HeobxoguMmocTy Bcerga MOXHO MOAKMYUTb modem K MK n komaHgamu
NPOM3BECTMN HACTPOKKY NHOOLIX NapameTpoB (CM. pa3gen "KomaHaHbIn pexum™)

CnMCOK OCHOBHbIX NMapameTpoB C MepeyHeMm AOMyCTUMbIX 3HayYeHu npueBedeH B Tabnuvue
HWXe (KenTbiM LBETOM NOACBEYEHbI 3HAaYEHWSI NO YMOSTHYaHUIO):

MapameTpbl nocneaoBaTeNnbLHOro nopra MapameTpbl paguoadupa
CKOPOCTb (Gut/c) C12 - 1200 PABOYUA KAHAN (YACTOTA)
. gig ) 421:3188 Ch 92 - 433,920 (ucn. 433 MI'u)
[ | CO6 - 9600 LA Ch 01 - 868,765 (ucn. 868 MI'L)
C192 - 19200 CKOPOCTb B 3PUPE (6ut/c)
C384 - 38400 T . ArO- 4800
C576 - 57600 e Arl- 4800
C115-115200 [ ¢ Ar2- 9600 MuHMManbHoe Bpemst
®OPMAT JAHHbLIX 8 6MT AaHHBIX: Ar3- 9600 oxupaHus oTBeTa ANS
° F8n1 - 6e3 koHTponA, 1 cton 6uT Ar4 - 19200 ghelHero 060pyAOBaHIS
- F8n2 - 6e3 koHTpons, 2 cTon 6ut Ar5- 19200 -
- F801 - koHTponb Odd, 1 cton 6uT Ar6 - 38400 fipit AaHHOM CKOpOCTH
F802 - koHTponb Odd, 2 cton 6uT Ar7 - 38400 ROIDKHO BbITb 2 CeKyHAbI
F8E1 - koHTponb Even, 1 cton 6ut Ar 8- 57600
F8E2 - koHTponb Even, 2 cton 6ut Ar9- 76800 o
F811 - 6ut yeTHoCcTU BCceraa 1, 1 cton 6ut Ar 10 - 4800
F812 - 6ut yeTHocTu Bcerga 1, 2 cron 6ut Ar1l- 9600
F801 - 6ut yeTtHocTu Bcerga 0, 1 cton 6uT Ar 12 - 14400
F802 - 6ut yeTtHocTu Bcerga 0, 2 cton 6uT Ar 13 - 19200
7 6UT AaHHBIX: BbIXOOHAA MOLUHOCTb NEPEOATYUKA (mBT)
F7xx — aHanornyHo cnucky ans 8 6ut ucn. 433 My ucn. 868 MIy
PABOYMA NMOPT - Po0- 10 Po0- 25
_ P485 - RS-485 ; Po 1 - 200 Po 1 -100
Po 3-500 Po 3-500

Mo ymonuyaHuio B achupe wmpokoBelwatenbHas agpecauus ($TXID=FFFF $COPY=1)

PABOTA MOAYIIEA B KAYECTBE MPO3PAYHOIO PAOUOYAMHNTENSA RS-485/RS-232

Mpo3payHOCTb NpY nepegadve [AaHHbIX O3HAyaeT, YTO OT BHewHero obopyaoBaHua He
TpebyeTcss obpamnaTb OaHHble OOMOMHUTENbHOW WHOopMaumen nepeq nepegaden B Moaynb.
Mogaynb, nonyyYnB AaHHble MO NOPTYy cam AoGaBnsieT 3arofioBOK M NPOBEPOYHYD MHOPMaLno B
COOTBETCTBMM CO CBOMM MPOTOKONOM hOpMMPYS Mpu 3TOM MakKeT, KOTOpbI nepefaeTcsa B adup. Ha
NPUEMHON CTOPOHE MOAyfMb aHanu3npyeT BCe AaHHble M3 3dmpa Ha npegMeT MakeToB CBOEro
NPOTOKOMNa U BblAAET Ha NOPT TOMbKO NOMb30BaTENbCKNE AaHHbIE, yaansas NpyM 3TOMY BCIO JIULLIHIOK
NHopMaLMIO.

BHewHee obopyanoBaHue, paboTatowee no uHTepdgencam RS-485/232, bypet paboTtatb u
yepes pagmomoaynu. MpoTtokonel, N0 KOTOpbIM paboTaeT BHelwHee obopyaosaHune (ModBus, Bonug
M T.A4.) NPAKTUYECKM HE NMEIDT 3HAYEHMS, MOCKONbKY Moaynu 6yayT Npo3paydHbl ANS HUX.
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Ob6s3aTenbHbIMK YCIIOBUSIMUA NPaBUIibHOM paboTbl MoAdynen B KadecTBe paauvoyaSIMHUTENS
nocnegoBaTernibHOro nopTta ABNATCS:

e MapameTpbl MOCneaoBaTeNbHOro noprta mMogyns (CKOpOCTb, YETHOCTb WM Ap.) AOSMKHbI
coBnapaTb C napameTpamu nocrnegoBaTenbHOro NopTa BHELIHEro 06opyaoBaHus;

e BCE MOAYNM CUCTEMbI OOSMKHbI paboTaTb Ha OAHOW YacTOTe U Ha OOHOW CKOPOCTU
obmeHa gaHHbIMKM B admpe.

CTOUT OTMETUTb, YTO MMEITCH HEKOTOPbIE OFOBOPKM KacaTerlbHO MpOo3pavyHOCTM MOAYen, 1 B
HEeKOTOpbIX criydasix nocrie 3ameHbl nposogoB RS-485 unu RS-232 Ha pagnomogynu cuctema
OTKaxkeTcst cpady e 3apaboTaTb. K cyacTblo, 3T BO3MOXHble npobnembl B paboTte o6opyaoBaHus
6e3 ocoboro Tpyga npeogonumbl (cM. pasgen "[poBepka Moaynen n CTbikoBka ¢ 060pyaoBaHMEM
nepes yCTaHOBKOW Ha 06bekT").

Mpn paGoTe B Mpo3payHOM LUMPOKOBELLATENTbHOM PEXUMME BCE MOAYNN CUCTEMbI
OyayT MMeTb OQUHAKOBbIE HAaCTPOWKK, a UX POib B CUCTEME (MacTep Wnu cremns, BeayLui
Ny BegoMbIV 1 T.4.) OyaeT onpeaensaTbCs TONbKO POribi BHELIHEro obopyaoBaHusi, a He
HacTpolkamu camux mopynei. Takum o6pasom, Bce MoOynM B TakuMxX cuUcTemax
paBHO3HAYHbI M B3aNMO3aMEHSEMbI.

Ecnu Bbl He yBepeHbl, 4TO MOAYNb UMeEeT 3aBOACKNE YCTaHOBKM, pekoMeHayeM cOpoCcuTb ero
HacTponkM B 3aBoackue komangown $IEE (Mnu yepes CMMBOSMbHLIA UHAMKATOP) — 3TO rapaHTupyeT
N3BECTHOE UCXOOHOE COCTOSIHUE MOAYNA.

4.2.1 BbIGOP 1 MAPAMETPbI MOPTOB RS-232/485 (NAPAMETPLI P/C/F, KOMAHOA $COM)
[na KOppekTHOro cTblka C BHELHWM 0BOopygoBaHMEM MO aKTMBHOMY MOPTY Heobxoawumo,
4yTOObI NapameTpbl NopTa Moaynsa coenadasu C NnapameTpamMmu NopTa BHELIHEro obopyaoBanHus. Y
MOAYIS NO YMONYaHMIO aKTUBHbLIN NOPT HAcCTpoeH Ha 9600-8N1.
Bbibop aKkTMBHOro nopTa OCYLECTBISIETCS YCTAHOBKONM  ——

P485 - RS-485
napameTtpa P. MHaukatopbl ® RS-232 n @ RS-485 3aropatotcs, P232 - RS-232
nokasblBasi, Kakon NopT BblOpaH B AaHHbIA MOMEHT. —

CkopocTb Ha nocrnegosatenibHoM  dopmaTt AaHHbIX 3agaeTcs napaMeTpom F
nopTy 3agaeTcs napametpom C.  [Ans 7 GUTOBbLIX AAHHbIX, BapyaHTbl aHanorM4yHbl Kak n ans 8.

[ C12 - 1200 : F8n1 - 6e3 koHTponsA, 1 cTon 6uT
'} C24 - 2400 F8n2 - 6e3 KoHTpons, 2 cTon 6UT
L C48 - 4800 F801 - koHTponb odd, 1 cton 6ut
C9 - 9600 F802 - koHTponb odd, 2 cton 6uT
C192 - 19200 F8EL1 - koHTponb Even, 1 cTon 6ut
C384 - 38400 F8E2 - koHTposb Even, 2 cton 6ut
C576 - 57600 F811 — 6uTt yeTHocTu BCeraa 1, 1 cton 6uTt
C115 - 115200 F812 - 61T yeTHOCTM BCeraa 1, 2 cton 6ut

F801 - 6uTt yeTHoCcTU Bceraa 0, 1 cton 6uT
F802 - 6uTt yeTHOCTU Bceraa 0, 2 cton 6uT

CuUMBOIbHbBIN MHOUKaATOp Moaema B paboyem pexume (a Tarke nHagnkatop MODE (cm. pasgen
"ingukatop MODE") oTobpaxaeT owmnbkm npu pabote ¢ BHewHum obopyaoBaHMEM Mo
RS-232/485. 3T0 MOXHO MCNONb30BaTh AN ANArHOCTMKN HEMPaBUIIbHON KOHUrypauum n/vnm
OLINMBOK NpW NOAKNKYEHUN.

MapameTpbl aKTMBHOIO NopTa B KOMaHAHOM pexume ycTaHaenveatTcs komaHaon $COM.

4.2.2 CKOPOCTb OBMEHA AAHHBLIMU MEXXAY MOAY/ISIMU B 3OUPE (MAPAMETP AR)

CkopocTb obmeHa AdaHHbIMM B paguoadmpe Mexagy MOAyNAMU HWKAK He CcBA3aHa Cco
CKOPOCTbIO MO nocnegoBaTenibHOMY MopTy: MoAynu mMoryT pabotatb ¢ o6opygoBaHmMeM no NopTy Ha
O[HON CKOpPOCTU, a B achmpe mexay cobon — Ha nobon gpyron. [ns sbibopa ckopoctu B adumpe
cnegyeT NpUAEPXMBaATLCA CNeayoLWMX KpUTEPUEB:

1) Ecnu paHHble yepe3 MOAynsaMW nepedatnTcs no npoTtokornam "sanpoc-oteeT" (modbus,
6onua n T.4.), TO BPEMEHHbIE XapaKTEPUCTUKN 3a4aloTCsd MMEHHO MPOTOKONaMun, a UMEHHO TanM-
ayToM OXuAaHusa oTBeTa Ha 3anpoc - Yyem Bonblue TarMM-ayT, TeM "Aonblue” MOXeT nepefaBaTbCH
3anpoc-oTBeT. B aTOM cnyyae, CKOpocTb B achmpe Hy>XHO BblOMpaTb U3 NpuHUMNa "HMXe CKOpoCTb -
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Bonblue JanbHOCTL" 1, COOTBETCTBEHHO, OTPEryNMpoBaTh TanM-ayT OXuaaHus oTBeTa y "macTtepa”
BHelwHero obopygoBaHusa. Ecnm ckopocTb onpoca He Oyger ycTpavBaTb M ecTb “3anac" no
AanbHOCTU, TO MOXHO NonpoboBaTh yBENNYUTL CKOPOCTb B ahupe.

2) Ecnu HyXHO nepefaBaTb [aHHble MPEeUMYLLECTBEHHO B OAHY CTOPOHY C MakcMMarbHOW
NPONYyCKHOM CNOCOBHOCTBLIO, TO CrieQyeT yBenmumBaTb CKOPOCTb B admpe.

Ecnn obbem paHHbIX MO nocrnegoBaTenbHOMY nopTy OyaeT Bbiwe CnocobGHOCTM Moaema
nepefaBaTb €ro B a¢hmp C 3a4aHHOW CKOPOCTbIO UMK XXe TanM-ayT OXuaaHusi OTBeTa Y BHELUHEro
obopynoBaHuns "mactep" OyaeT MeHblle, YeM BpeMsi MPOXOXAEeHUs “3anpoc-oTBeT" B adupe, TO
BHYTPeHHUN 6ydep MogemMa NOCTENEHHO 3aMOSTHUTCH N HAYHETCs NOTepPs OaHHbIX.

Mpn aTom cnegyeTt NoHMMaTb, YTO MOA4 CKOPOCTb0 OOMeHa AaHHbIMK B 3dMpe NOHUMaETCs
«hmsmyeckasa» CKOpOCTb, Toraa Kak «uHOpMaLMOHHas» (NonesHas) CKOPOCTb MPU 3TOM HMXKe
bm3n4ecKon, MOCKOSNbKY «MOfe3Hble» AaHHble OT BHELLUHMX YCTPOMWCTB nepen nepegaden B acdhump
OONOJSTHAKTCS CNYXeOHbIMK - 3arofloBOK, MOMEXOYCTOMYMBOE KOOUPOBAHME U T.4,.

CkopocTb B achmpe Ha mHAMKATOpe 3aJaeTcd napameTpoM Ar, B KOMaHOHOM pexume -
komaHgon $SAR.

4.2.3

0 4800 (H13kas geBnaums) +5 10

1 4800 (BblcOkasi oeBMaLms) +20 40

2 9600 (Hn3kas gesnaums) +10 20

3 9600 (BbICOKas AeBmaLms) +20 40

4 19200 (H13kas geBnaums) +20 40

5 19200 (Bblcokasi oeBmaums) +40 80

6 38400 (HM3Kaa gesunaums) +40 80

7 38400 (BbICOKasi geBnaLms) +100 200

8 57600 +100 200

9 76800 +100 200

10 4800 +2.4 4,8

11 9600 +4,8 9,6

12 14400 +7,2 14,4

13 19200 +9,6 iy
U3 pspa ckopocten Ar0-7 pekoMeHayeM UCMorb3oBaTh TOMbKO HEYETHbIE 3Ha4YEeHNS
napameTtpa Ar (c Bbicokon gesunaumen): Ar1, Ar3, ArS n Ar7.
Ckopoctu Arl0-13 npegHasHayeHbl Ans paboTsl ¢ pagnomogemammu Cnekrp 9600 GM.

PABOYMV KAHAIT (MAPAMETP CH)

Bce mogembl B 0OHOM cUCTEME AOMMKHbI paboTaTb Ha ogHoW 4vactote. B gmanasoHe vacrtor
433 MI'y ncnonb3yeTcs CTaHgapTHasa ceTka 4acToT M3 69 kaHanos ¢ warom 25 Kl'y, :

433.075 | KN 433.325 433.575 | (AN 433.825 434.075 434.325 434,575
433.100 | [WFA 433.350 433.600 433.850 434.100 434.350 434.600
433.125 | [Nk} 433.375 433.625 433.875 434.125 434.375 434.625
433.150 | [EEN 433.400 433.650 433.900 434.150 434.400 434.650
433.175 | [Ek| 433.425 433.675 | [ 433.925 434.175 434.425 434.675
433.200 | [ 433.450 433.700 433.950 434.200 434.450 434.700
433.225 | |BkAl 433.475 433.725 | [erd| 433.975 434.225 434.475 434.725
433.250 | [kl 433.500 433.750 434.000 434.250 434.500 434.750
433275 | [EE) 433.525 433.775 434.025 434.275 434.525 434.775
433.300 | [ 433.550 433.800 | [ 434.050 434.300 434.550 433.920

Pabounn kaHan BbIOGMpalOT Tak, 4TOObI YWTU OT MOMEX, BbI3BAHHbIX paboTon Opyroro
obopynoBaHunsa B pagnoadmpe (pabotaTb Ha cBobogHoMm kaHane). Kak npasuno, obopynoBaHue
AnanasoHa LPD paboTaeT B ero LeHTpe, No3TOMY ANs YMEHbLUEHUSA BEPOSATHOCTN NOMEX OT HEro B
KayecTBe yCTaHOBKM MO YMOMYaHUIO B MOAeMax 3agaH paboymm kaHan 92 (vyactota 433,920 MlNu) B
LileHTpe AnManasoHa.
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Ona mogyna "Cnektp 868" V2 B
AnanasoHe 868 MIu npegycmoTtpeHo | 01 (no ymon4aHuio) 868,765
4 xaHana c warom 125 Kru, 02 868,890
03 869,015
04 869,140

BoamoxkHOCTb Bblbopa paboyero kaHana noO3BONSIET pas3BepHYTb Ha OOHON TeppuTopUn
HEeCKONMbKO He3aBWCMMbIX CUCTEeM (rpynn MOAEMOB):. ANsi 3TOro HYXXHO MPOCTO «pPas3HecTU» 3Tu
rpynnbl HA pasHble kaHanbl, YTOObl OHW He MeLwanu Apyr apyry. PasHoc kaHanoB Npu 3TOM AOMmKeH
OblTb 4OCTATOYHbLIM AN 0GecnedYeHns OTCYTCTBUSI BNUSIHWSA rpynn Apyr Ha apyra.

Heobxoaumblin pasHOC KaHanoB 3aBUCUT OT YCTAaHOBIIEHHOW B MOAEMAaxX CKOPOCTU paboTbl B
paguoacupe (NnapameTp Ar, CM. Aanee): YeM Bbille CKOPOCTb, TEM Aanblue Apyr OT Apyra crnegyet
Pa3HOCUTb KaHanbl:

Ar 1 (4 800 6uT/c) 50 kly, 2
Ar 3 (9 600 6uT/c) 90 kl'y,

Ar 5 (19 200 6uT/c) 150 kl'y, 6
Ar 7 (38 400 6uT/c) 240 kl'y 10
Ar 8 (57 600 6uT/c) 260 kly 11
Ar 9 (76 800 6uT/c) 280 kl'y 12

Ha nHamkaTope kaHan MmeHsieTcs B napameTpe Ch, B KOMaHOHOM pexume - komaHaon $CH.

4.2.4  BbIXOOHAS MOLYHOCTL MEPEAATYUKA (MAPAMETP PO)

B mopoeme npegycMoTpeHa BO3MOXHOCTb BblObopa BbIXogHOM [ Po0O- 10
MOLLHOCTM nepegaTynka. Ha wuHOMKatope MOLWHOCTb MEHSIeTcs B Po 1-200
napameTpe Po, B KOMaHOHOM pexume - komaHaon SPWR [~  Po2-300

Po 3 - 500

I'IapameTp Po y BCEX MOOEMOB B CUCTEME HE obda3aTenbHO OormKeH ObiTb OAMHAKOBbLIM (B
OoTNMNYMKM OT NapamMmeTpoB Ar U Ch) — MOAEMbl MOryT pa6OTaTb Ha pa3H0|71 MOLLHOCTW.

4.2.5 TIAPAMETPbI BXOOALUMX OAHHBIX
Mogem nmeet Bydep Ha ucxogdwime (Nonb3oBaTenbCKME) AaHHble B achup pasmepom 2048
Oant. BO3aMOXHO HECKONbKO PEXMMOB nepenadn AaHHbiX. [logpobHee o pexmmax CM. pasgen
"PexuMbl nepeaayn gaHHbIX".

4.2.6 MynbTUnnmkKALMA OAHHbIX (MAPAMETP DN)

MynbTunnMkaunsa AaHHbIX MOXET YBENUYUTb BEPOATHOCTb MX OOCTaBKM, OQHAKO nNpu obmeHe
KOPOTKMMW NakeTaMu CyLeCTBEHHO YMeHbluaeTcsa obuwasa ckopocTb obmeHa. [logpobHee o
MyNbTUNAMKaUUK cM. pasgen "MynbTunivkaumsa JaHHbIX".

Uepe3 CUMBOIMbHbLIA WMHAMKATOP MOXHO BKITHOUYUTL UMK
OTKITOUUTb MYTbTUNIIMKALMIO Yepe3 napamMmeTp dn

4.2.7 PexuM RTMX (MAPAMETP RTA)
Pexnm RTMX nossongeTt ynpaBnsTb peTpaHCnsaumen coobLieHUMn KOHUrypupysa TOSbKO
6asoBbin MogeMm. MogpobHee o pexxume cM pasgen "Pexnm petpaHcnsaumm RTMX".

Pexunm oTkniovaeTca mnum BKNOYaeTCa Yepe3 CUMMBOSIbHbIN
nHankatop komaHgamm rtAO unu rtAl.

KoHdurypaumsa agantuBHOro oTBeTa 3agaeTcsi KoOMaHOamu
rtAd , rtAE. OyHKuMa KoMaHabl Ha AaHHbIA MOMEHT He
onpeaeneHa.

4.2.8 TIAPAMETPbI PETPAHCIALIMM (MAPAMETP RT)

Ina cnyyaeB, korga [AdanbHOCTM  CBsA3M, obecrieyvBaemMoi MogemMaMu  HarnpsiMyto,
HeJoCTaToYHO, B MoAeMax MpedyCMOTPeHa BO3MOXHOCTb paboTaTb Yepe3 peTpaHCcnsaTop.
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PeTpaHcnaumna BO3MOXHO MOHAO00OMTCA Takke M Ha HebonbLUMX OanbHOCTAX, HO MpW Hann4um
Mexagy mMoaemMamu NpensaTcTBuK (Nepenag BbICOT, 34aHWe W T.4.), KOrga MNpsiMOM CBA3UN MeXOy
MOAEMaMM He ygaeTcs 4oouTtbes.

Mogembl MMEKT LWKUPOKME BO3MOXHOCTM MO HaCTpOWKe peTpaHcnauuMM, 3agaBaemble B
KoMaHgHOM pexume. [pyM 3TOM eCTb BO3MOXHOCTb 3adaTb "NPOCTON" pexum peTpaHcnauuu ¢
noMoLLbIo Bbibopa napameTpa Xt B 9kpaHHOM MEHIO KOHUrypauuu:

AHANNOI KOMAHA - peTpaHCAALUA He UCNOJIb3yeTCA
$RT=01
$RIDO=FFFF S1 - 3TOT MOAEM ABNAETCA PETPAHCAATOPOM
$PIDO=FFFF 0+& - 3TOT Mogem paboTaeT Yepes BHELHUI PeTPaHCAATOP
- - NapamMeTpbl PETPaAHCAALMN 334310TCA B KOMAHAHOM pexmme

Ha pucyHke HWXe nokasaHa rpynna mogemoB (06bekTbl 1...5), KOTOpble HaNPsIMyO HE UMEKOT
cBs3M C "0a30BbIM" MOOEMOM (pacnofioXeHbl 4AnNeKo UMM CKPbITbl NPEnsaTCTBMEM), NP STOM €CTb
BO3MOXHOCTb YCTaHOBUTb "Ha nonnyTn" OOMNOMHUTENbHbLIA MOAEM B KayeCcTBe peTpaHcnaTopa Tak,
4yTOObI 06ecnevmBanach CBs3b Mexay HUM n "6ason” n mexay HAM 1 BcemMun obbekTamu.

HeT npamoii cBa3un
(nperpaga uau canwkom 6onbluas fanbHOCTb)
—_———— = —— 06'bEKT 1
- - -
06'bEKT2

//’/ rtt
rtt

—~ - Ectb cBA3b EcTb cBA3b

~
061>eKT 3

rtt rt X rtt rtt

Mopemy, KoTopbii OyOeT peTpaHCnATOPOM, B 3TOM Clyyae Hy>HO 3agaTtb paboTy B kadecTse
peTpaHcnsitopa (rt r), a Ansa Bcex ocTanbHbIX MOAEMOB cuctemsbl (1 "6ase" n "obbektam") 3agatb
paboTy yepes peTpaHcnaTop (rt t).

Ewe ogmH npumep nCcnonb3oBaHWs peTpaHCASaLMM NOKasaH Ha PUCYHKE HUXKeE:

A
iosbem 1 (

rt t rt t EcTb npAmMasn cBs3b C
obbektamm 1 m 3

Ectb npamas
CBA3b

| 06'beKT2| PeTpchnﬂTop|

rt X

Ectb npAamasn CBA3b

c obbeKktamu 4...7
o
. - o]

-
- HeT npamoi cBA3m ¢ o6beKkTamu 4...7 rt t
basa (nperpaga)
(e

A rtt rtt

B cucteme yactb mogemoB (06bekThl 1...3) nmetoT npsiMyto cBA3b ¢ "6a3on”, a gpyras yacTb
(rpynna ob6bekToB 4...7) 3aKkpbiTa NpenaTcTBMEM (Hanpumep, 3gaHuem). Npu 3ToM oanH 13 06bEKTOB
Ha NPsIMOM CBA3U (Ha UNMOCTpauumn 3T0 O6BLEKT 2) pacnosioXeH Tak, YTo Anga Hero obecneynBaeTcs
npsamas cBs3b U ¢ "6ason" M co BCeEMM OCTarlbHbIMM OObEKTamMKu, B TOM 4ucne n ¢ "3akpbiTon"
rpynnomn.

B Takomn cutyaumm mogem Ha 06bekTe 2 MOXHO caenaTtb peTpaHCnAaTopoMm (rt r), a ansa Bcex
OCTanbHbIX MOOEMOB CUCTEMbl 3adaTb PeXuMM peTpaHcnauumn rt t. (pabotatb yepes BHELIHWN
peTpaHcnsaTop).

HecmoTpsi Ha TO, 4TO 06bEKTbI 1 U 2 MMEIOT NpsAMYIO CBSA3b ¢ 6a30M, ANa HUX BCe paBHO
HY>XHO YCTaHOBUTb peXunm paboThbl Yepes peTpaHcnaTop (rt t).
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Mogem Ha obbekTe 2 B pexxmme peTpaHCcnsaTopa He TepsieT CBOUX OCHOBHbIX (OYHKLMN -
OH NpoJoMKMT paboTaTe B KayecTBe Mpo3pavHoro paguoyanuHutens RS-485/232, kak u
ocTanbHble MOOEMbI CUCTEMBbI.

4.2.9

4.3

OnuncaHHble 30€eCb peXnmbl peTpaHChsUMM SBMSKTCS "NPocTbiMU" M UMEKT crnegyoLlimne

OrpaHNYeHnss Ha UCNosb30BaHueE:

e B cucteme moxeT BbiTb TONMbLKO O4VMH PETPAHCNATOP;

® eCcnn B CUCTEME UCMNONb3YEeTCs PeTPaHCNATop, BCe OcTarbHble MOAEMbl CUCTEMbl AOSKHbI
paboTaTb 4epe3 Hero, gaxe Te, ANd KOTopbix obecneunBaeTca npsMasi CBHA3b. JTO
OorpaHNyYeHne yCrioxHseT BbIbOp MecTa Ana peTpaHcnsaTopa - OH AOMKeH "BnaeTb" Bce 00bekThl
B cucteme. bornee TOro, 4acto 3TO OrpaHUYeHne He MO3BONSAET pelunTb AaXe OTHOCUTENbHO
NpocCTble 3a4aun - Henb3s, Hanpumep, o6bLegMHUTL B OHY cucTtemy rpynny "6nmskunx" odbLekTos
(c npamon ceasblo ¢ "Gason") u rpynny "danbHuX" ob6bekToB (paboTalowmx TONbKO 4epes
peTpaHcnsaTop).

Taknum obpasom, "npocTon” pexnm peTpaHcnALnmn orpaHnYeH B NPUMEHEHMMN.

OpraHnszaumnto 6onee CrioXHbIX CUCTEM peTpaHcnaAunn (pacluMpeHHy0) Heobxoanmo 3agaBaTb
B KOMaHAHOM pexume. lMpu 3TOM nocne paclMpeHHON peTpaHCnAauuM MOLEM NepenaeT B pexum
rtE- - paboTa C pacluMpeHHbIMY napameTpammn peTpaHCcnsaumu.

Ecnn Tenepb oTMeHuTb peTpaHcnsauuio (napametp rt =) wnum 3agatb MoAemy OAVH U3
pexumoB "npocTon" peTpaHcnauum (rt r wnm rt t), pacwuvpeHHble napameTpbl OyayT
cbpolweHbl 1 mMogemM nepengeT nnbo B pexunm 6e3 peTpaHcnauun, Nbo B 3a4aHHbIA PEXUM
"npocTon” peTpaHcnauuu.

TekyWwmn pexuMm peTpaHcnauum (ecnu  3apaH) KpaTKOBPEMEHHO oOTobpaxaeTcs Ha
NHOWKATOPE NPU BKIOYEHUN Modema.

NHOnBUAOYANBHbLIM AOPEC MY ID MOOEMA
Kaxgbim mogem uMeeT cBOWM COOCTBEHHbI UHAMBMAYanbHbI agpec MYID, KkoTopbliv
nucnonb3yetca npuv agpecauum Mexgy mogemMamu B pagnoadupe (agpec KpaTkOBPEMEHHO
oToOpaxaeTcsa Ha HOMKATOPE NPY BKITHOYEHUN NMUTAHNUS).
Mpy TMNOBOM MCMONb30BaHMM MOAEMOB MOAEMbI PabOTalT B LLMPOKOBELLLATENBHOM pPeXume
(6e3 nHguengyaneHon agpecaummn) n agpec MYID mogemoB He ucnonb3dyetcd. OgHako 3HaTb 3TOT
aZpec MHorga Hy>HO, MOCKOJIbKY:
e B OQHOW pagMocucTeMe He OO0MKHO ObiTb MOAEMOB C oanHakoBbiMK agpecamu MYID.
e Appec MYID mncnonbsyetcs npy MHAMBUAYaNbLHOW agpecaunn B pexnme npoBeEpPKU.
Anpeca MYID 3agarwTcs Ha Npou3BOACTBE paBHbIMM NocrnegHuMm 4-m uudpam 3aBOACKOro
Homepa. Aapec MYID MOXHO N3MEHUTb B KOMaHAHOM pexume komaHaon SMYID.

T1POBEPKA MOAYJIEA U CTbIKOBKA C O6OPYJOBAHWUEM MNEPEL YCTAHOBKOW HA OB LEKT

Mocne KoHdUrypauum BCEX MOAYNen cuctembl M Neped TeM Kak yCTaHaBnvBaTb UX Ha
006BbEKTbI, peKOMeHAyeM CHavyana npoBepuTb HanMyune paguocsssn Mexagy mMoaynsMm u obuTtbca
YCMNELIHON CTbIKOBKM MX C obopygoBaHueM B s1abopamopHbIX ycriogusix. Takasi npoBepka «Ha
cTone» No3BonuT 06HApPYXUTb BO3MOXHbIE NPOBrnembl 1 ONePaTUBHO YCTPAHUTbL UX.

MepBbiM genom criegyet ybeantbca B paboTocnocobHocTn BHewHero obopygoBaHus 6e3
moaynen (no kabenw): HacTponTe W 3anporpaMmMmmpynTe cUCTeMy Tak, 4ToObl OHa paboTana B
HY>XHOM peXxume Mo npoBogam.

Mocne aToro crnegyeT BbINOMHUTL MPOBEPKY CBA3W Mexay moaynsmMu 06e3 BHeLHero
obopyaoBaHus 4Tobbl yoeamTbcs, YTo Mogynn mexagy cobor HopmanbHO paboTatT no pagno (Cm.
pasgen "TECTUPOBAHWE CBA3W").

Tonbko nocne 3Tux NPOBEPOK MOXHO NPUCTYyNaTb K 3aMeHe NPOBOAOB paanomMoaynsiMu, nHave
B cny4dae npobnem 6yaeT TpyaHO pa3obpaTtbCs, B YEM €S0 U YTO He Tak.

Mopgynb nokasbiBaeT oWwMbBKN Npu NpUémMe OaHHbIX OT BHELWHEro obopyaoBaHus (CM. pasgen
«MHomkatop MODE») — 3TO MOXXHO MCNONb30BaTh ANSA ANAarHOCTUKN HENPaBUIIbHOW KOHMUrypawumm
n / nn ownbok npun nogkntoyeHnn RS-485.

Ecnn xe cuctema He 3apaboTana yepes pagmoMoaynm (Mactep CUCTEMbI NMOKa3biBaeT OLWNOKK
CBA3M WM 4To-TO nogobHoe), npu 3TomM paboTas no npoBogam, 3Ha4yuT, noTpebytoTcH
AONONHUTENbHbIE HACTPOMKN o6opyaoBaHus. [1na aToro He06X0AMMO 03HAKOMUTBLCA C pasgenamu:

"MpumeHeHne paboyero akpaHa ang oTnagku cBasmn mexay obopygosaHmem” ;

"Pexum nepegadun gaHHbIX ";
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"Bonpochkl 1 OTBETHI".
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5 PEXUMbI PABOTbI MOAYI151. QKPAHbI PAGOTbI

Moaynb MOXET HaXOAUTLCH B CNeaylLWnNX pexmmax:

o Pexwum 3arpysumka — cneupnarnbHble KOMaHgbl NPy BKITHOYEHUN NMUTAHNUS;
Pa6bouun — "wrtaTtHbIn", pexxmum paboThbl;

"Mask" — pexum npoBepKn CBA3N

KoHdmrypauma — pexmm koHurypaumm ¢ NOMOLLbI CUMBOSIbHOTO MHAMKATOPA;

KomaHgHbIN — pexnm KOH(bVIpraLl,I/IVI C NOMOLLbIO KOMIMbIOTEPA,

51 OBLYASI CTPYKTYPA 3KPAHOB PABOTbI

[(naBHbIMK opraHamMu ynpasneHna mMoaemMa ABIAEeTCA CUMBOJIbHbIN MHONKATOp C AByMA
KHOMKaMn ynpaslieHNA n EXlﬂ I'Ip|/| ynpasiieHnn UCMNoOJib3yroTCA crnenywumne TUnbl
HaXXaTmna KHOMOK:

KopoTkoe (MeHee 1 c)

KOPOTKOe

AnuHHoe (Gonee 2 c)

AJIMHHOE

CynepanvHHoe (6onee 5 c)

cynepasunHHoe

O6Lwas cxema 3KkpaHOB MogeMa NpMBEAEHA Ha CreayoLeM PUCYHKE:

MapameTpbl U3MEHEHHbI
‘ BkatoueHmne nuTaHUA nnum nepesarpyska ‘ @ ————"—"—"—"———— |

KHonka CFG

NEPEKJTIOYEHUE _ HacTpoiika

3"'““"]‘*? PABOYMX 3KPAHOB kopotkoe | KoHcurypaums |pnmnHoe pnnHHoe| WHAMKaTopa
IFREH A ¢ ¢ A
|:HET ~ /A |SELECT | <

) v Ha 3KpaHe nocneanoBaTte/ibHO MEHAKTCA O 603HaueHuA peXxXnmoes.
T T V) HAMKATB - OTAyCTiATE B Bpeis 0T06paXKeHUA HY}KHOTO 3KpaHa

Pexum 3arpysyuka

: Bepcua NO / I_> : : : : : ;

Appec MYID . . . . -
| 0034 ~

'l:l peTpchnaTop: R N 0
[ [ 5 <

BbiknoyeHun
BB (2 pexum “Mas | HETHE- 7070 50 —>[ nepesarpyska |«——

KOpOTKOE Bpems AnukHoe PeXMMa “Mask

Mpn BKIOYEHUM NUTAHUA Ha SKpPaHe Ha KOPOTKoe BpeMsi oTobpaxaeTcs HOMep Bepcun
BCTpoeHHoro MO n nHgusmayaneHbin agpec MYID mogema.

[anee mogem nepexoaut B paboumnn pexmnm paboTbl unu pexmnm "mMmasak" (ecnm akTMBMPOBaH).

N3 paboyero pexuma MOXHO BbINTU B PEeXMMbl KOHUrypauuu, "mMasik’, HaCTPOWKK
nHaukaTopa, cbpoca u Bbixod B paboumi pexum. Ons nepexoda HyXXHO HaxaTb W yAepXuBaTb
kHonky EXIT, Ha vHOukaTtope npu 3TOM Mo ouvepean B uukne 6yayt otobpaxaTbCsi YCNOBHbIE

o6osHauenns (conf, bcOn, Ind, rbt, rEt). Ina nepexoma B HyXHbIN pexum criedyeT OTMYCTUTbL

kHonky EXIT Bo Bpems oTobpaxeHus ero ycrioBHOro 0603Ha4veHums.
[ns BosBpata B pabounin pexunm Heobxoommo HaxaTb [ AUMINIEIERIE nnn BoiGpaTe NyHKT

rEt. Mpu aTOM B HEKOTOPBLIX CNyYasax MOAEM NPOCTO BEPHETCA B pabounii pexum, a B Apyrux 6yaet
nepeg aTMM nepesarpy>eH, kak ecriv Obl eMy BbIKITHOUYMAN U BKITHOYUIIM NMUTAHKUE.
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5. 2 PEXWM 3ArPY34YUKA
Mpw BKNIOYEHUM NMUTAHUA N 3axaTon KHomnke "CFG" MmogemM nepexoauT B pexnm 3arpysuduka -
Ha WHOWKATOpe HayMHalTCA OoTobpaxaTbCA BO3MOXHble pexumbl. Bblbop ocyuecTBnsercs
oTnyckaHnem kHornku CFG npu HY>XHOM aKpaHe.
*°a’ CFG
[

e e

UPD_485 UPD_232 SET_485 SET_232 TEST

Bo3MOXHbI creagyolme pexmmbl:
BOOT_UPD_485 - o6HosneHue MO no nHtepdency RS485 (Ha ckopoctn 57600 8N1);
BOOT_UPD_232 - o6HosneHue MO no nHtepdency RS232 (Ha ckopoctn 57600 8N1);
BOOT_SET 485 - ycraHoBka nopta Ans nepegayun gaHHbix RS485;
BOOT_SET 232 - ycTtaHOBKa nopTta gnga nepefayuv gaHHoix RS232;
BOOT_TEST — pexum ansa npoBepkn Moaynst (MCnonb3yeTcs TONbKO Ha NPou3BOACTBE)

Ha komaHgpl 3arpy3ynka BblaeneHHble 06/1acTbio MOXHO BBECTU BIIOKMPOBKY
ncnonHeHns 6utom bBootCmdLock B peructpe $LOCK B komaHOHOM pexume
(no ymonuyaHuio 6NOKMPOBKa BbIKMOYEHA).

5.2.1 PEXUM CMEHbI TPOMPAMMHOIO OBECIEYEHMS (BOOT_UPD_485/BOOT_UPD_232)
MHgukauma ons otnyckaHna kHonkn CFG:

[ns cmensl MO cneayer: UPD_485 UPD_232

e 3anycTutb Ha MK TepMuHanbHYyO NporpaMmMy 1 BbICTaBUTb B HeW napameTpbl 57600 8N1;
e nepeBecT moaynb B pexum cmeHbl 10 komangon - BOOT_UPD_485 no unTtepdeincy RS 485
unn BOOT_UPD_232 no RS232. Moaynb AOKeH BblAaTh Ha NOPT NPUMEPHO creytoLlee:
Spektr 433 v2 (c)Rateos 1998-2024 bvO0l;
Ready rcv by XModem-CRC...CCCCCC
ninmn
Spektr 433IP65 v2 (c)Rateos 1998-2024 bvO01l;
Ready rcv by XModem-CRC...CCCCCC

e cMeHUTb O MOXHO 13 KOMaHAHOro pexuma no komaHae $UPD (ecnv HeT goctyna k Mogemy)
C nomowbio uHCTpymeHTa «[llepepada pannoB» oOTNpaBuMTb B MOAYNb (hann C HY>KHON
Bepcuen BctpoeHHoro MO B npoTtokone Xmodem-CRC.

Ti it Fil
e

Protocal Direction Protocol:  HModern-CRC

i ASCI @ Transmit .

Port: [COM3 File Transfer x|
" Kermit " Receive
File name: .
" ¥Moder-1KCRG [EEWSE S
'.0.' {COMI) Transmit file ok

" ¥Modem-CheckSum File size: 62464

Transmit length: 18432

" YModem

" Zmodem

Cancel

Mo OoKOHYaHUKM nepefayn, B criydae NpaBUiIbHOrO OOHOBMEHUST MUKPOMPOrpaMmbl MOAyMb
aBTOMaTMYECKN Nepe3anycTuTca 1 nepengeTt B paboumin pexnm.
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5.2.2 YCTAHOBKA AKTMBHOIO MOPTA (BOOT_SET_485/BOOT_SET _232)

5.3

5.4

MHoukauma ons otnyckaHna kHonkn CFG: | ‘ |: ‘

SET_485 SET_232

B moayne ABa HesaBUCUMMBbIX paBHO (PYHKUMOHaNbHbIX nopta - RS485 n RS232. B npouecce
paboTbl OAWH MOPT MCMOMb3yeTca ANs nepefadn Mnonb3oBaTeNbCKMX OaHHbIX (aKTUBHbIW), Ha
apyron BbIBOAUTCA oTnagodHas uHgopmauma (DEBUG nopTt). Mo ymonuvaHuo, RS485 nopt
ABNSAETCS aKTMBHbIM, @ Ha RS232 BbiBOAMTCS OTnagoyvHas mHgopmauusa. MNpu HeobxoammocTw,
HasHayeHWe MOPTOB MOXHO MNOMEHSATb MecTamn. CMeHa ocyulecTBnseTcs nubo 4yepes pexunm
3arpyauvka, nmbo 4epes akpaH KoHdUrypauum nubo B KOMaHAHOM pexume permctpamm $RGO2-
$RGO03 (cm. pasgen "TexHonorumyeckme napameTpbl. Pernctpbl RG") nnm komaHgon SEXCHP.

AKTUBHbIN DEBUG Mepexon
RS 485 RS 232 1) Mo komaHae BOOT_SET_485 3) 4Yepes akpaH koHGUrypaumm
2) $RG02-$RGO3 = 0xC4,0x85 [ 485
RS 232 RS 485 | 1) lNo komange BOOT_SET_232 3) 4yepes aKkpaH koHGUrypaumm
2) $RG02-$RG03 = 0xC2,0x32 [ 232

MapameTpbl akTUBHOro nopta 3agatTcs komaHaon $COM unu B pexume KOHUrypaumum c
NMOMOLLIbIO CMMBOSTBHOIO MHAuKaTopa. lNapameTpbl 0TNagoyHoro nopta mkcupoBaHbl - 57600 8N1.
NHavkaunsa akTMBHOMO NopTa OCyLLEeCTBNSETCS COOTBETCTBYOLWUM MHONKATOPOM.

SKPAH BKITIOYEHUNST MUTAHUS
Mpu KaXXgoM BKIIOYEHUM NMUTaHWUS, a Takke Npu nepesarpys3ke MoAemMa Ha KOPOTKOe BpPeMs
Ha MHOMKaTOp nocrneaoBaTenbHO BbIBOAMTCS creaytolas MHopMauus:

e Homep Bepcumn BcTpoeHHoro N0 mogema;
e agpec mogema MYID n npusHak AES windpoBaHna ecnv 3agaH (To4ka B TEBOM HVDKHEM Yrny);

® TEKYLLUM peXuM peTpaHcnsauum (TONbKO eCnn 3agaH).

‘ BkAtoYeHve NuTaHuA i
Pexxum petpaHcnauum
Bepcua MO  Appec MYID (ecnmn 3apan) . /\ @ SELECT
. . N glt V @ ExiT
. _IEEI . PaGouunii pexxum

Cpasy nocrie aToro MogemM aBTOMaTUYECKN NepexoauT B pabounii pexum 1M Ha MHOouKaTope
oTobpaxaeTcs akpaH paboyero pexvma (Unm B pexumm "Masik”, eCnm akTUBEH).

SKPAH KOHOUIYPALMUN. U3MEHEHUE OCHOBHbIX TAPAMETPOB MOLEMA

Bxog B pexnm KOHcpurypauum A setect| [[E . =
npoussBoauTca K13 paboyvero pexvma Mo |:|v%5m . =gl
HaXaTuto |§il'!il!ﬂ|iﬂ§ N OTNyCKaHuio npu PaGoumii pexum KoHdurypaums

nosieneHuun akpaHa conf.

Mpn BXOAE B pexmm KoHUrypauum Ha uHgukaTope oTobpasutca nepsbii UM NOCNegHUN
paHee BblOpaHHbIM napameTp. Haxatvamu EEE=680 {IMIKOPOTKOE ocyLlecTBNsSeTcs BbliGop
napameTpa:

$PWR

SRTMX+ $RTMX-A

$COM

$DAT $OM_| I

$COM

' | spL |

| PHES i =

[Ons w3ameHeHunss oToOpaxaemoro napameTpa crnegyeT HaxaTb S=E=e3) -

pefaKkTMpyeMblil napaMeTp HayHeT Muratb. Muralowuii napameTp MOXHO WM3MEHUTb HaXaTUSIMM
E!mEKOPOTKOE. COXPaHUTb WM3MEHEHHbI MapameTp HaxaTvem [Sl=b=og

(napameTp nepecTaHeT Murathb).

7 3
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YcnoBHaa cxema geuctsum Ans Bbl60pa N pefaktmpoBaHnMA napamMeTpoB Ha Mnpumepe

napameTtpa £ nokasaHa Ha PUCYHKE HUNXe.

. /C6p0c B N
v . ‘ OTobparkeHne nepBoro napameTpa ‘ 3aBOACKKue
ANUHHOE w YCTAaHOBKMU
y cynepanvHHoe
: JN seecr || I sc.ccr RS KL
A seweer) | |2 KopoTKoe |- KopoTkoe Apyrve
-V% EXIT | napameTpbl R
P:S(a:luﬁ ‘/on,a, B pexum A \‘ ANMHHOE
P \_PeAaKTMPOBaHNA ANMHHOE ) Egz((cgﬁ,r%g&a(mmm/a
¢ MWFAET
Pexxum - ~
KOHdUrypaymm . —A COXPAHEHME |
Y \__ANnHHOe J
— ARG | |
usmeHenve V IEGE ‘
N KOpoTKue /

B pexunme KoHurypaumm OByMsi TOYKaMuM B JIEBOM 4acTW WHOMKATopa oOTobpaxaroTcs

NpU3HaK1N N3MeHeHWn NapaMeTpoB:

Hv 0AMH NapameTp He U3meHeH

XoTa 6bl 1 napameTp usmeHeH

M3meHeH aTOT napamertp (Ar)

XoTa 6bl 1 napameTp U3MEHeH

XoTa 6b1 1 napameTp
ObIN U3MeHeH
N3meHeH NMeHHOo 3ToT
napameTp, KOTOpbIn

oTobpaxkaeTcs cenyac

U3meHeH HE aToT napametp

v

—

v

[nsa Bbixoga n3 pexuma KoHdburypauum Heobxoammo Haxatb [SJRWNEE]=. MNpy aTom ecnu
HM OAMH U3 NapaMeTpoB He GbiN U3MEHEH, MOAEM MPOCTO BbIMAET B paboumin pexum. Ecnu xe Obin
n3MeHeH xoTs Obl 1 napameTp, Npu BbiIxode U3 KOHdurypauum moaem OyaeT nepesarpyxeH Ons

COXpaHeHust NapameTpoB.

/A SELECT
VXt
Pa6ouunn pexum

Bepcua MO Aapec MYID .

[ ul

<

MNapameTpbl

He MeHANCHL ANMHHOE

[
KoHdwmrypauus

[ BkAtoueHue nuTaHua | <€—
AN

MEPE3ATPY3KA

/~ CoxpaHeHWe NapameTpoB 1

}-.
s

5.4.1 CBPOC NAPAMETPOB B 3ABO/]JCKUE S3HAYEHMUS

BJAVHHOE

O)
°

KoHdurypauus

OcHoBHbIE napamMmeTpbl MogemMa Bcerga MOXHO yBMaeTb U U3MEHUTb C NOMOLLBKD OpraHoB
ynpaslieHu4. OpaHako Mogem MMeeT MHOXECTBO paclwnpeHHbIX NapamMeTpoB, KOTOPble AOCTYMHbI ANA
N3MEHEHUs TONbKO ¢ nomollbto MK B komMaHOHOM pexunme. I'IpM 3TOM OHM MOryT CyLleCTBEHHO

BNUATb Ha paboTy Mmoaema.

B cBs3n C 3TMM, ecnv HeT YBEPEHHOCTU, B KAKOM COCTOSIHUM HaxoAaMUTCsl MogeM (MEeHANUCb nn
y Hero pacluiMpeHHble napamMeTpbl UM HET) WM ecnu MoaeM He paboTaeT Tak, Kak OT Hero
oXungaeTcs, ecTb CMbIc COpoCcUTb nNapameTpbl B 3aBEAOMO M3BECTHOE «3aBOACKOE» 3HAYeHue.
Takon cbpoc AencTBYeT Ha BCE (M OCHOBHblIE U paCLUMPEHHbIE NapameTpbl), TaKk YTO MOocne Hero

mMoaeM GyaeT B 3aBeJOMO U3BECTHOM COCTOSIHUM.

[na c6poca napameTpoB B 3aBOACKME 3HAYEHWUst cnedyeT HaxaTb El=S=ej)
(bonee 5 c) BO BpemsA HaxoxaeHWs mogema B pexume KoHdurypauum napametpoB. Mogem npwu

aTOM oTobpasuT akpaH iniT, nocne Yero nepesarpysnTca M HayHeT paboTy yxe C 3aBOACKUMU

yCTaHOBKaMW.
Bepcua MO Aapec MYID A © seLecT
|00 0034 Lol
Pa6ouni pexum A/mHHOe

i Ly |

I\ seecr)

KoHdourypauums

cynepgnuHHoe

| BktoueH1e nuTaHus \4—<C6poc B 3aBO/ICKME YCTAHOBKM U I'IEPE3AFPV3KA>
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5.5  3kPAHbBI PABOYEIO PEXMMA

B pabouunn pexum mogem nepexoguT aBTOMaTUYECKU MPU BKIIKOYEHUM NuTaHusa (ecnu He 6bin
3agaH paHee pexuM "Masik'). Bcero goctynHo 4 BapuaHTa 3KpaHOB pabouyero pexmma. JKpaHbl
naeHTMduumpytoTca ctpokamm dEF, cnt, buF ©n Prot. [Onda npocMoTpa uaeHTudukatopa
TeKyLllero akpaHa Heobxoaumo HaxaTb EI=E=0JF KOPOTKOE. [1ns nepekntiovyeHns mMexay akpaHamu
HeobxoAnMo HaxaTb S1=E=e]KOPOTKOE 1 B TeyeHun ~800Mc HaxaTb eLle pas.

Oee Toukn (PORT ACT) B neBon 4Yactu nHgukatopa B paboyeM pexume MCrnonb3yrTca Ang
oTobpaXkeHns akTMBHOCTM Npu paboTe ¢ BHeWwHMM obopyaoBaHuem no nopTy RS-232/485.

PORT PORT PORT
~ACT_ ACT ACT
B 6ydepe I WpeT Bblgava
AKTUBHOCTH MoAema ecTb NPUHATBIX OaHHbIX
Ha pabouem OaHHble ans 13 achmpa B nopT
nopTty HeT nepegaum RS485/232
B achump

B wratHoM paboTe (Mpu aKkTMBHOM OOMEHEe AaHHbIMU) HMKHAS U BEPXHAS TOukM OyayT
nornepemMeHHO MUraTtb C MIHTEHCUMBHOCTbIO OOMeHa gaHHbIMM Mo nopTy RS-232/485.

55.1 OkrPAH"DEF"

lMoka Ha MoAdem He MOCTynawT AaHHble No nopTy RS-232/485, He

nepegarTcda n He NMpUHUMaroTCA

BbIMMAONT, KaK NOKa3aHO Ha pUCyHKe CrnpaBa.

nakeTbl N0 pagno, 3KpaH CTaTU4eH U

Mpy aKTMBHOCTM Ha NOPTY AaHHbLIX UMK B 3Mpe CUMBOSbI MHAMKATOPa HAaYMHAKT OToGpaxaTb
MHOpPMaLIMIO, KaK MOKa3aHO Ha PUCYHKE HIDKE.

PORT

RX RX TX

WnaukaTops! ACT ERR LVL CNT CNT

CueTyYMK NepeaaHHbIX NakeToB B 3chmp

aKTUBHOCTU RS-232/485

MNepepava B acbmp — 1

Mpw BbIAAYE Ha nopT
AaHHbIX —

- YBenuuMBaeTcs LMKNNYeCcKu
Ha 1 npn NEPEOAYE nakeTa.

CyeTUYMK NPUHATBLIX NaKeToB U3 admpa
YBenMumBaeTCs LMKINYECKN

Ownbkm npuema no RS-232/485
MUraeT NpU3HaK OLUMGKN:
nepenonHeHue BxogHoro dydepa: b
olwmnbka napameTpoB. nopta: P
oLmnbka cpopmaTta BXOAHbIX AaHHbIX: F

lMpu omcymemeuu owubok Hu4ye2o He
omobpaxxaemcs.

* T ———e—— Ha 1 npn MPUEME nakeTa.

WHavkaTop ypoBHA cMrHana npu npueme naketa us acmpa

Mpw nonyyeHnn naketa us admnpa KpaTkOBPEMEHHO 3aropaeTcs
undpa, nokasbiBarLLlas ypoBeHb curHana Bo Bpems npuema (0...9).
Mpwn nonyyeHnm naketa ¢ AES LwindpoBaHMeEM N HEBO3MOXHOCTH
ero AelwmndpoBskn, 3aropaeTcs cumeon A

lpu omcymemeuu nakemoe 8 aghupe Hu4e20 He omobpaxaemcs.

B cnyyae o6HapyxeHus oOwunOKM MpuM nNpuemMe AaHHbIX N0 MNOpTy, CUMBOM WHAWKATOpA
PORT ERR HaunHaeT oTobpaxxaTb MUraroWmumn CUMBOJ1, B 3aBUCUMOCTUN OT TUMa OLLNOKMN:

P Owwunbka chopmaTta gaHHbIX. Mogem nony4vaeT, HO He MOXET pacno3HaTb AaHHble, NpUXoasLmne
OT BHellHero obopygoBaHua Ha RS-485/232 — 3T0 MoXeT ObiTb M3-3a HECOOTBETCTBUS
napameTpoB nopTa Modema 1 BHeLHero obopyaoBaHns (CKOpOCTb, YETHOCTL M T.4.), a Takke ua-
3a HenpaBWUNbHOro NoakyeHns nuHun A n B nHtepderica RS-485 (nepenyTtaHbl mectamu).

b NMepenonHeHue Oycpepa. BxogHon Oydep Mogema nepenosiHeH - MOTOK AaHHbIX Ha BXOA4

MogemMa CIULLIKOM BENUK, MogeEM
MOryT ObITb NOTEPSIHBI.
F Owunbka cpopmaTa BXOAHbIX

He ycreBaeT nepenaBatb AaHHble B 3¢hmp, 13-3a 3TOro AaHHble

OaHHbIX. BxogHble pgaHHble He COOTBETCTBYIOT cbopmaTy

BbIOpaHHOro pexxuma nepegayun gaHHolx. Hanpumep, ecnun DAT=RTU 1 Ha nopT noctynaeTt naket
C oWwnBOYHONM KOHTPONbHOW cymmon modbus RTU.

Ecnu Bce noakntoyeHo n HacTpoeHo npaBuibHO, ownbkn P 1 F Takke mMoryT Bo3HMKaTb

OTa cuTyaums O0gHO3HAYHO

B Cry4vae KOnnuauuM Ha nonyaynnekcHou wuHe RS485 - mogem HauvHaeT Bbigasatb B
LUMHY NONYyYEeHHbIN 13 acpupa oTBET/3anNpPoC MMEHHO B TOT MOMEHT, KOraa noakntoyeHHoe
obopynoBaHue BblgaeT o4epeaHon 3anpoc/oTBeT.

CBMUOETENBCTBYET O HEMpPaBWUI1bHO BbICTaBIEHHOM Ta|7|M-ayTe
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OXnaaHua oTeBeTa y BHELWWHEro Mmacrtepa - ero HeO6XOD,VIMO YBEIMUYNUTb.

5.5.2 OKPAH"CNT"

Cuetumk TX_CNT yBennumBaeTcs Kak o6bl4HO 1 cOpacbiBaeTcs B 0 Korga mogem nonyvaercs
nakeT n3 acpmpa 1 BblgaeT ero Ha akTtuBHbIM nNopT. Cuetunk RX_CNT He oTtobpaxaetca. B gaHHOM
pexume yaoobHO KOHTpoONMpoBaTb MpaBUIIbHOCTL paboTel Mo cucteme "3anpoc-oteet". B
HopMarnbHon cutyaumm cyetdmnk TX _CNT He gorkeH npeBblwaTb 3Ha4YeHus 1 unm 2.

55.3 OkPAH"BUF"

PORT RX RX TX
MHpukaTopb! ACT ERR LVL CNT CNT
aKTuBHoCTU RS-232/485 Yucno nakeToB B Gydepe
Mepepava B acoup — | TeKyLuee 4ncro rotoBbix
ONnsi nepefayy NakeTos B
Mpu BblgaYe Ha NopT npuemHom 6ycepe
OaHHbIX — |
lNMakeTHasa cKOpoCTbL Nepeaayun MHpukaTop pexumMa nepefavv faHHbIX
Yucno nepepaHHbix naketos B 1 c. (O...F). N — pexum nepegain EOT

OTob6parkaeT YNCo yCrnewHo d — pexum nepenaun DL8
nepesaHHbIX NAaKeTOB yunTbIBanA I — pexunm nepegaym RTU
Tekylwylo agpecaumio mogynsa | C — pexum nepepaqn EOC
CvmBON MUraeT, ecnn Yvcno nakeTos B bydepe
npesbICUNO 3agaHHoe yncno (napametp $PL)

B cuctemax ¢ npoTokonamu no npyvHUMny "3anpoc-oTeeT", Yncro nakeToB B Bydepe He
AOIMKHO npeBblwaTh 3HavyeHusa 1. Ecnu 3HayveHune Gonblie, TO y mactepa Heobxooumo
yBenuuMBaTb TanM-ayT OXuaaHus OTBeTa Ha 3anpoc T.K. MOAEM He ycneBaeT nepefasaTb
TeKyLume 3anpockl, a MacTep HadYnHaeT nepeaasaTb YXxe cneyroLme.

Anga yBenuyeHns NnponyckHOM CNocoBHOCTH, y MOAYNeNn MOXHO nonpoboBaTb OTKIYNTD
n3bbiTouHOEe KoaupoBaHue - FEC, MynbTUNAMKaUMIO uUnun pexuMm nepegadnm c
nogTBepXKaeHMeM (ecnm yCTaHOBIEH).

554 OkpAH"PROT"
3KpaH npegHasHa4veH anAa aHanmaa obmMmeHa mMexay BHELWHUMU yCTpOVICTBaMVI B pexunmax

nepegayn daxHbix RTU unu DL8 (B gpyrux pexumax Ha 3kpaHe Oyayt cumsonbl "----=") u
No3BONSAET MNOHATb NPUYMHBI, eCnn cucTema "cxoay" He 3apaboTana.
PORT RX RX X
MHaukaTopb! ACT ERR LVL CNT CNT
aKTUBHOCTM RS-232/485 Cratyc
Mepepava B achyp — | Cratyc obmeHa.

BYKBOUMUCNEHHDBIN KO,
Mpwu BbIgAYe Ha nopT

AaHHBIX —
Appec o6Hapy>XeHHOro ycTpoucTBa MHamkaTopbl npuemMa/nepeaayun naketoB
5788 MepeknioueHne mexay agpecamm HUKHUL 3HaK ‘= nnn ‘0’ - npném
KOPOTKOE (ec/i1 UX HECKOJBbKO) (nonepemeHHO, Npy OTCYTCTBUK Nepeaayun)
g C6Poc cTatcTUKM 06MeHa (BbixoA B MeHio ueHmparnbHbIl U 8epXHUll 3HaK ‘— nepegaya
ANMHHOE KOHOUIYpauuu 1 Bo3epat 06paTHO B 3KpaH) (nonepemeHHO, Npu OTCYTCTBUK NpuemMa)

Ecnu appec muraeT - no nopTy o6HapyxeHa
owmnbka P unu F (cm. akpaH “DEF”)

Pexxum $DAT=RTU. [MepBble 2 uucna oTtobpaxatT modbus agpec ycTporctea (B
LecTHagUaTepuyHon cucteme), K KOTOpoMy Korga-nnbo 6bino obpawieHue. lNocnegHas umdpa
oTobpaxaeT ctatyc obmeHa C agpecom creayoLwmMmm 3Ha4YeHNAMM:

d disconnect - oTBeTa oT agpeca Her.

r retry - He monyyeH OTBET adpeca Ha odepegHoi 3anpoc. OCyLLeCTBMSITCA MNOBTOPHbIE
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3anpochbl. Ecnu B TeyeHun 15 3anpocoB oTBeTa OT agpeca HeT, cTaTyc MeHdaeTcd Ha 'd..
Cc Connect - obmMeH ¢ agpecom MAET B LUTATHOM PEXMME.

Mpn HopmanbHOM obMeHe ¢ agpecoMm, cTaTtyc gofkeH 6biTh 'C'. Ecnm ctatyc nonepemeHHo
n3amMeHsieTcss mexay 'r' n 'C', To Heob6xoaNMMO YBENUYMTL TaNM-ayT OXWOaHUS OTBETa y Macrepa.
Takxke, 3TO MOXeT CBUAETENbCTBOBATbL O HECTAOMMBbHOWM CBA3M NO paauo.

KoHTponb o6meHa ocyLlecTBnsieTcs MakcuMmym ¢ 64 agpecamu. Ecnu agpecos GornbLue -

HOBbIN "3aTupaeT" camblil nepsBbin. Ecnn Ha akpaHe cumBonbl "----" TO MOOEM He
obHapyxun 3anpockl HM k ogHoMmy modbus agpecy.

Pexxum $DAT=DL8. Pexum obmeHa B npotokorne "Bonua". MNepBble 2 yucna oTobpaxatoT
agpec ycTponcTea (B LEeCTHagUaTepUYHOM CUCTEME), OT KOTOpOro xots 6bl 1 pa3 Obin nonydeH
otBeT. [locneaHssa undpa otobpaxaeT ctaTyc obMeHa C agpecoMm.

- 0bmeH ¢ adpecom udem & wmam+Hom pexxume (OK);

- 3anpocC Ha NOUCK YCTPONCTBA;

- 3anpoc Ha nouck yctpornctea. OTBET Ha YCTAHOBKY KNto4va yXe korga To Obis;
- OTBET Ha NOUCK YyCTPONCTBA NONyYeH / OTNpaBneH;

- 3anpoC Ha yCTaHOBKY KIoYa;

- 3anpoc Ha ycTaHoBKY Kntova. OTBET Ha YCTaHOBKY Krtoya yxe korga To 6bin;
- OTBET Ha YCTaHOBKY Krto4a nosy4veH / oTnpaBneH;

- HEU3BECTHOE COCTOSIHUE NpW Nepeaade;

- HEM3BECTHOE COCTOSIHUE MpPU NpUeMe.

Mpy HopManbHOM OOMeHe C agpecoM, cTaTyc AorkeH ObiTb '0'. Ecnu ctaTychbl nonepeMeHHo
N3MEHSIIOTCS B LMKIE, TO HEOBX0AUMO YBENMYMTL TalM-ayT OXuaaHusl OTBeTa y mactepa.

HEOMNDNUBDWNRO

Pabota npoeepeHa B npotokone "OpuoH MPO" mexagy nynstom C2000M Bepcumn 5.02 n
aByms Slave yctponctBamu. Slave ycTponcTBa [OSMKHbI MPOXOAUTb Yepe3 npoueaypy
YCTaHOBKM rnobanbHoro krnwova (WwWndpoBaHHbIE KOMaHObI).

Mogem He ocyuwlecTBnseT paclmdpoBKY KOMaHA, a TONbKO NPOBEpPSieT KOHTPOSIbHYIO
CyMMy NakeToB (4ns onpefeneHns ux nNpuHaanexHocTn Kk cdopmaTty npoTokona) u no
"KOCBEHHbIM" Npu3HakamMm oTobpaxaeT cTaTyc obmeHa.

Ecnn Ha akpaHe cumBOnbl "---=", TO MOLAEM HW pasy He norny4van oTBeTbl HA OT OOHOro
agpeca.

5.5.5  CYETYUKM NMPUHATBIX U MEPEAAHHBIX MAKETOB (RX CNT 1 TX CNT)

CyeTumKkn NPUHATBLIX U3 achupa 1 NnepefaHHbIX B aoMp NakeToB NO3BOMSAT cyauTb 06 obmeHe
naketamu B acpmpe. Bo Bpems paboTbl BHeLHero obopygoBaHusa 4vepe3 Modembl oba cyeTyuka
6yn,yT yBENNYMBaATbCA, YTO CBMAETENBbCTBYET O TOM, YTO MOAEeMbl U nNepefalT AaHHbie B Sd)l/lp, n
NPUHMMAIOT AaHHble U3 admpa OT yaaneHHbIX MOAEMOB.

Mpun akTMBHOM (6GbICTPOM) OOMEHEe AaHHbIMWM UHOUKATOP MOXET He ycrneBaTb OToOpaxaTb
Ka)xgoe npuvpallieHne Toro UM MHOro CYeTYuKa, B 3TOM Clydae AOMNyCTUMbI MPOMyCKU B
oToBpaxeHnn 3Ha4yeHun (Hanpumep, nocrne 3 MoXxeT oTobpasnTbCa cpasy 5 nnu 6).

Cuetumk RX CNT pearupyeT Ha ntobble pacno3HaHHble (nepegaBaemMble ApyrmmMu mogemamm)
nakeTbl B 3dompe, HE3aBUCMMO OT MX agpecauun.

Hanpumep, B cucteme, rae oauH BHELWWHWIA «MacTep» nocrnegoBaTeNnibHO onpaluvBaeT yYepes
MOZEM HECKONbKO «crnemBoBy, cHeTumkn RX CNT y Kaxgoro mogemMa NoAKNMIOYEHHOro K «CnemnBy»
OyayT cuuMTaTb U NPUHATbIE NakeTbl CO BCEMM 3anpocamMy OT MacTepa, XOTS YacTb 3anpocoB
«agpecoBaHa» OpYyruMm «crnerBam», U NakeTbl C OTBETaMU OT APYrnX «CrenBOB» CUCTEMbI (ecnwu,
KOHEYHO, CUrHanbl OT APYrMX «CrenBoB» U3NYECKN OOXOOAT OO 3TOro «crnerBay» no pagmo), XoTs
3TN OTBETbl «aJpecoBaHbl» «MacTepy». B aToM npumepe y Bcex MOOEMOB, MOAKITHOYMEHHbIX K
«cnemBamy», cyetunk RX CNT Oyger yBenuumBaTbCa ObicTpee, YeM nepenaroLmim, MOCKOMbKY
nepegasaTb JaHHble B 3(hup Kaxabl «cnevB» ByaeT TONbKO Mpu Nofy4YeHMn «CBOEro» 3anpoca oT
«MacTepa».
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5.5.6 YPOBEHb rnPuHATBHIX MAKETOB (RX LVL)

BTtopon cumeon nHgukatopa (RX LVL) B pabodem pexnme KpaTKOBPEMEHHO 3aropaeTcs npu

npueme naketa mn3 agupa, npu 3aTom otobpakaemas Lmdpa nokasbiBaeT ypoBeHb curHana (ot 0 oo

9) Ha Bxoge MogeMa nNpu npMemMe 3Toro naketa B COOTBETCTBMM C Tabnvuen:

YpPOBEHb B YCNOBHbIX €4eHuLax YpoBeHb B AbM

< -115
-110
-100
-90
-80

ANANIANIN|AIAN|IN|A
1
N
o

OO N |WINF|IO

> -40

Taknum obpasom, cam hakT MUraHust LmMdp Ha MecTe NepPBOro CMMBOSIA ABMSAETCSH NMPU3HAKOM
TOro, YTO MOAEM YCMELWHO MpUMHUMaeT nakeTbl U3 acdmpa (B NpUHUMNE, 3TUM XEe MNPU3HAKOM
ABNSAETCH M CYETUMK NPUHATBIX NakeToB), a caMa Lmdpa nokasbliBaeT, C Kakum ypoBHEM UAET NpUeM.

Mo oToOpaxaemMoMy YpPOBHIO MOXHO CyAuTb O "KayecTBe" curHama Ha Bxoge Moaema.
Hanpumep, ecnn otobpaxaetca cpegHui (2...5) nnm BbiCOkMn (8-9) ypoBeHb, CUrHanm Ha BXoae
MOLEMOB MOXHO CYMTaTb XOpPOLMM MM OTNMYHBIM (€CTb 3anac Mo ypOBHK curHana). Huskuin
ypoBeHb (0) nokasbiBaeT, 4YTO BXOAHOW curHan cradblid, XOTS MNakeTbl BCE Xe YCMNewHOo
NpYHMMalOTCS, MHa4Ye Obl BOOGLLE HE BbiNo OTODpaXKeHNsA YPOBHS.

MHovkaTop ypoBHS MPUHATBIX U3 3dumpa nakeToB pearnpyeT Ha nobble pacno3HaHHble
(nepepaBaemble gpyrumm mMopgemamm «Cnektp 433») nakeTbl B admpe, HE3aBUCUMO OT UX
agpecaumm (Kak 1 CHETYMK NPUHATBIX NaKeToB, CM. BbILLE).

Hu3knin ypoBeHb curHana (0) He siBnsieTCA 0QHO3HAYHLIM NPU3HAKOM "Nioxon” cBaA3n: 3To
BMOMNHe paboyuni ypoBeHb U MOAEMbl MOTYT HadexHo paboTtaTtb Ha HEM (M OYEHb 4acTo
WMEHHO TaK 1 NPoMCXoanT Npu BoNbLUMX AarbHOCTAX CBSA3M, NNOXMX YCIOBUSIX MECTHOCTH,
HeonTMMarbHOW YCTaHOBKE aHTEHH W T.A4., Korga ypoBeHb curHana usnyeckn He MoxeT
ObITb ApYrMM). STO 3HaYeHne crneayeT cKkopee BOCNPUHUMATL Kak MHAMKaLMIO OTCYTCTBUSA
XOpOoLLEero 3anaca no ypoBHIO CUrHana.

5.5.7 TIPUMEHEHVE PABOYEIO SKPAHA /15 OT/IALKM CBA3M MEXXY OEOPYOBAHUEM
C nomouwkio cyetumkoB RX CNT (R) n TX CNT (T) yoobHo oTnaxuBaTtb (a B AanbHenwem
KOHTpONupoBaTb) CBA3b Mexay obopyaoBaHnem 4epe3 wmogembl. PaccmoTpum npouecc wu
BO3MOXHbl€ NPOBIIEMbl B MPOCTENLLEN CXEME M3 BHELLHErO MacTepa onpawmsaroLlero 1 crnams.

9Ttan 1. MacTep nepegaeT 3anpoc Ha Crans 1 RT 2 RT

CueTunk y M1 gomkeH yBennuntbcs Ha 1. Ecnmn 3Toro He npomnsoLuso, HeobxoAMMO NMPOBEPUTL
coefiMHeHWe Mexay mactepom M M1, a Takke KOppPeKTHOCTb HacTpouku nopta M1. Ecnm y M1
Muraet cumson 'P' To 3TO OAHO3HAYHO CBMAETENLCTBYET O HE COBNAaAEeHWM napameTpoB Mo NopTy.
Takke, HEOGX0AMMO NPOBEPUTL HA KOPPEKTHOCTb napameTp npotokona $DAT. Ecnu Ha 1 3anpoc
Mactepa cyeTdnk y M2 yBenunuunca cpasy Ha 2 unu 6onblue, 9TO CBMOETENbCTBYET O HEBEPHO
HacTpoeHHOM napameTpe $PACT (cnvwkom maneHbkui) - M1 pa3bun 3anpoc Mmactepa Ha 2 YyacTw.

Oran 2. Y mogema 2 (M2) gormkeH 1 RT|—»[2 RT

yBenmunTbes cHeTynk RX CNT. macrep > |:| |:| —> cnoiie

Ecnu aTtoro He npoun3owwrno - HeT cBA3n no pagno mexagy M1 n M 2. Heobxogumo nposeputb
NMOEHTMYHOCTb NapamMeTpoB adupa, NoAKNKYEHNEe aHTeHH 1 T.4. [pn HeobGxogumocTn, BkNouMTL M1
B peXuM Maska.
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5.6

Atan 3. Cnane AOMKEH NOMy4YnTb 3anpoc m 1 RT | —[2 RT
Ha Hero OTBETUTb, 0 4em JOMKHO macrep > |:| |:| «— cniis
CcBUOETENbCTBOBATb YBENNYEHNE CHETUYNKA
TXCNT y M2

OTan 3 aBngeTcda cambiM BaxHbIM. Ecnu y M2 HeT npupauweHune cyetdnka TX CNT Ha 3anpoc,
3Ha4yMT CfnaMB He MNOHMMaeT 3anpocbl Mmactepa. B atom cnyvae Heobxogumo npoBepuTb
noaknoyeHne mexagy M2 n cnameom (napameTpbl NopTa, NMOMEHATb MecTamu nuHun A n B u 1.4.).
Ecnu BapunaHTbl He nomoratoT, HeobxoaMMo BepHyTbCs Ha aTan 1, T.K. BO3MOXHO M1 nonyyaet ot
MacTepa He KOPPEeKTHbIN 3anpoc, npobnema KOTOPOro MOXeT 3aKMio4aTbCA TakkKe B HernpaBWibHOW
HacTporke nopta M1 u nogknoveHmn. Cam akt nepegaum M1 "kakmx-TO" OaHHbIX ele He
O3Ha4vaeT, YTO OHM NPUHATBLI MO MNOPTY OT MacTepa BEPHO.

Ecnn npu otBeTe TX CNT y M2 yBenuuunca cpasy Ha 2, TO 9TO CBUAETENbCTBYET O HEBEPHO
HacTpoeHHoM napameTpe $PACT - oTBeT pas3burcs Ha 2 YyacTu (aHamorMyHo kak y macTepa Ha
atane 1).

Ha ostane 3 BO3MOXeH BapuaHT (O4Y4eHb peako, OCOBGEeHHO ecnyM CranMBOM  BbICTynaet
YCTPOMCTBO Ha MMUKPOKOHTpoOmMnepe B cTaguum pas3paboTku) Korga CramB HadvHaeT oTBevaTtb
ObicTpee, yem M2 Bblgan B NopT 3anpoc OT macTtepa. BHewHe OyaeTt BbIrmsaeTb HOPManbHO, HO
nepebii 6ant oTBeTa OyAeT NPUHAT OWMBOYHO MM He NMPUHAT BoobLwe. B ntore oTBeT cnanBa He
OyneTt "noHaT" mactepom. Ecnn mncnonb3yemblt NpoTokon sasnsietcs, Hanpumep, Modbus RTU To
MOXHO nonpo6bosaTb nepesectn M2 B pexum $DAT=RTU. B atom cny4ae, ecnu CRC oTBeTa He
coBnageT, cyetyuk TX CNT He yBenuuntcs.

Oran 4. M1 nony4aetr OTBeT chnavBa WU » . 1 RT | —»| 2 RT

yBenuumsaet cyeTunk RX CNT. MacTep < |:| -« |:| < cnaiie

Kak npasuio OaHHbI 3Tan npoxoanT ycnewHo npu yCnoBun BbINONMHEHUA 3Tana 3.

Mocne npoxoxaeHna aTtanoB 1-4 MOXHO cyuTaTb, 4YTO U3MYECKM CBA3b Mexay
obopynoBaHneM 4epe3 MOAEMbl YCTaHOBMEHa. YCnewHocTb UX NPOXOXOEHUs SBNATCH
HeobxoauMbIM yCcrnoBMem Ansi fanbHenLwen HaCTPOMKN CBA3N.

Hanee, ecnu cBA3b MeXQy MacTepoM U CM3INBOM YCTaHOBUMACh, MOXXHO CYMTaTb YTO cucTemMa
pabotaet. OgHako BO3HMKAET camas pacnpOCTpaHEHHas cuTyauus - cYeT4MKku y obonx mogemosB
yBenuumsatotcsa (TX CNT n RX CNT), a cBA3u mexay obopygoBaHMeM HeT.

MprymHa B faHHOM crydae TONbKO OAHAa - y MacTepa TauM-ayT OXugaHus oTBeTa HacTPOEH Ha
paboTty no "nposoay". Npu nepegade No paguo 3agepikka pacnpocTpaHeHUs "3anpoc-OTBET" MOXET
OTNMYaTbLCA Ha NOPAOOK - MacTep NepeadaeT 3anpoc, Y Hero cpabatbiBaeT "Tanm-ayT" U OH NockblnaeT
cnegyowmin 3anpoc n 1.4. OTBET OT cCnaMBa NPUXOAUT, HO MO3Xe M "oTOpackiBaeTcs" MacTepom.
UTo6bl Y6eanTbcs B 9TOM, MOXXHO NepekntioumTb pabounit akpaH y M1 Ha pexum N2 - ckopee Bcero
cuetunk TX CNT Bcerga 6onble 2. Takke, MOXHO BKMIOYMTL paboumnii akpaH B pexum N3 - ckopee
Bcero B bydepe Mmogema HaxoaaTCcs OKONo gecsitka unv 6onblue nakeTos.

Bbixoa B AaHHOM crydae - yBennuMBaTb TanM-ayT OXXMAaHUs OTBeTa y MmacTtepa.

SKPAHbI PEXXVMA MTPOBEPKW CBSI3U MEXXZQY ABYMS MOQEMAMMU (PEXUM "MASIK")

[ns npoBepkn CBA3M Mexay ABYyMA MogemMamu yaobHO ucnonb3oBaTb pexunm "mask". B aTom
pexuMme OaMH MOAeM MOCTOSHHO nepefaeTt B a(hup TeCTOBbLIE NakeTbl (ganee 3ToT Mogem byaem
Ha3blBaTb «MacTep») M XAET Ha HUX OTBeTa, a APYron — NpMHUMAaET 1 OTBEYaeT Ha HUX (aanee —
«Cnevsy).

Mpn npueme OTBETOB Ha TECTOBble NakeTbl MacTep OToOpaxaeT Ha CBOEM CUMBOSIbHOM
nHANKaTope MHopMaLMIo O NPONYLLEHHbIX OTBETAX, a Takke 06 ypoBHE CUrHana rnpu npoxXoXxaeHum
naketoB no paguo. Npn aTtom oTaenbHO oTobBpakaeTcs ypoBeHb curHana npu npueme TeCTOBbIX
NakeToB CreMBOM M MpU NpPUEME OTBETOB Ha HMUX MacTEpOM, YTO NO3BONSET OLEHUTb KayecTBO
CBsi3M B 06€ CTOPOHHLI.

BkntoyaTb pexum "Mask" Hy>XHO TONMbKO y MacTtepa, CnemB OOSkeH OblTb MPOCTO BKIHOYEH
(paboTaTb B LUTATHOM pEXUME), MOCKOSIbKY Ha TECTOBbIE NakeTbl MOAEMbl OTBEYatOT, HAaXo04sAChb U B
paboyem pexunmve.

YcnoBHaga cxema B3avMMoencTBMA MOAEMOB B pexnme "Masik" nokasaHa Ha pUCyHKe HuXe.
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MacTep oTnpaBaseT TecToBble
nakeTbl u npuHumaeT OTBeTbI Ha HUX CneiiB oTBeYaeT, BK/lOYasA B OTBET YPOBEHb

CUrHazia npu npneme TeCtoBbiX NaKeToB

m | T." 5
Mopembl formkHbl paboTaTb Ha OAHOM 1
o KaHane 1 C ogMHaKOBOW CKOPOCTbIO B achmpe. §PATEOC
C,—,’i‘;’*“,z“i‘ﬁ",‘% 43 (napameTpbl Ch 1 Ar [lomkHbl 6bITb OAMHAKOBbI) engpomoREH

CF]EKTP 433.

] @ Ha nHaukatope macTtepa otobpaskaercs
| V@

= nHbOpMaLMA O NPOMYLLEHHbIX OTBETAX
1 06 ypoBHe curHana npv npueme

NakeToB C/IEMBOM U MacTepom

@ seect
v @ext

Mogem B pekume NpoBepKu cBA3M (Mactep) Mopgem B pabouem pexume (cnens)
Bce MaHUNyaaunum Npon3BogAaTCcAa TO/IbKO Ha 3TOM moaeme, MHdJOpMaLI,Mﬂ (o] 3TOT MOAEM HYXHO
KauecTBe NPOXOXKAeHUA NaKeToB B 06e CTOPOHbI TaK}Ke oTobpaXkaeTca Ha Hem NpPOCTO BKAOUUTD

Bxog B pexum "mMasik" npoussoautcsa u3d pabodero pexuma no Haxatuo [S4RRNIEEe1E 1
OTNyCKaHUIO ee BO BpeMsi oTobpaxeHusl Ha uHaukaTope npusHaka becOn.

A © seLecT] = . .
ve et | v EETE | > 9
; anvHHoe (L 2
Pa6ouuii < lMpoBepka cBA3N
peXUM ‘ BXOZ B pexum Aapec cneiisa poBsepka ¢
\ MPOBEPKM CBASW] | OTObparaeTcA Ha OTobparkeHne MHpopmaLmm
KOPOTKOE Bpems 0 NMPOXOXKAEHUN TECTOBbLIX NAaKeTOB

Mpn Bxoge B pexunm "mMasdk" Ha KopoTkoe BpeMsi bydeT nokasaH agpec yganeHHoro mogema-
cnera (No ymonyaxuio wunpokoeewatensHoli FEE'F, nogpobHee 06 aTom — ganbLue), nocne 4ero

MOZEM Ha4yHeT MPUMEPHO pa3 B CeKyHAy nepedaBaTb B 3¢hup TecToBble NakeTbl M oToOpaxaTb Ha
nHankKaTope MHopMaLmio 06 UX NPOXOXKAEHUN.

L
ypOBeHb curHana | | CyeTunK HEOTBEYEHHBIX

Ha Bxofe cnanea| | . \ nakeToB

—

|
| YpoBeHb curHana Ha Bxoge mactepa || MpusHak pexuma “mask” |

Mpn oTnpaBke KaXXAOro oyepenHoro TECTOBOrO MakeTa CYETYUMK HEeOTBEYEHHbIX MakeToB
yBenuumeaeTca Ha 1, a npu nonyyYyeHunm oTBeTa OT yAaneHHoro mopgema — cbpacbiBaetca B 0.
OTobpaxkeHne 3TOro cyeTyMka Ha WHOMKATOpe MPOU3BOAUTCS Ha KOPOTKOE BpemMs B MOMEHT
nepenavn TeCTOBOro naketa.

Takum obpasom, ecnv Ha Kaxabl TECTOBbIN NakeT MoAeM MorlydaeT OTBET, B Mofie cyeTymka
HEMPUHATbLIX NakeToB GyaeT muratb 1 (He GyaeT Gonee oAHOro HeoTBeveHHoro naketa). Ecnu xe
OTBETbl He NPUXOAAT, cyeTyuk OyadeT nocrnefoBaTeNbHO YBENUUMBATBLCS NPU OTMPaBKE KaXOoro
HOBOro TECTOBOrO NakeTa u cOpoCUTCA TOMLKO NPW NOMy4YeHUn oTBeTa.

Mpn nony4yeHuun kaxpgoro oTBeTa OOHOBNSAETCH MHOpMauMa 06 YPOBHSIX CUrHana Ha Bxone
crnenBa (KayecTBO MPOXOXAEHWs TeCTOBOrO Maketa OT MacTepa K CrewBy) U Ha Bxode macTepa
(ka4ecTBO NPOXOXAEHMSI TECTOBOIO NakeTa OT CnewBa K macTtepy).

Mpn HaxaTum Ha OCYLLECTBMSETCA BXO4 B MEHK KOHdUrypaumm pexmma
"MasK", Npyn HaXxxaTnm Ha KOPOTKOE oOTOOpaxarTcsa AONONHUTENbHbIE 3KPaHbl pexmnma.
\ M3meHeHMne agpeca cnaliBa \
Ap,pec cneusa CTaTUCTUKa NakeToB
. A .
L ANMUHHOE .

A m‘ Bbi6op Mexay akpaHamu >
Bbi6op Me)Kp,y 3KpaHaMu

KOpOTKoOe

: < LaVA EXIT
Mpogepka ceasu |V 20 <— > [ . . KopoTKoe
T ANNHHOEe . . .
JAY SELECT JAY SELECT JAY SELECT
ANVHHOE N3meHeHune ONVHHOE O/IMHHOe M3meHeHune
BbIXO,D, 13 pexuma u MOLHOCTK Nnepenayn B MyNnbTUNINKaAUNU B
Mepe3sarpy3ska moaema peanbHOM BpemMeHMU peanbHOM BpeMeH!
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B MeHI0 KOHburypauum MOXHO BbIATU U3 pexnma "Masik", UISMEeHUTb MOLLHOCTb nepegayn unu
MYNbTUNNKALNIO B peanbHOM BPEMEHM.

B meHO BbiOOpa 39KpaHOB MOXHO Y3HATb WU U3MEHUTb adpec BbI3bIBAEMOro CfavBa WUnu
NOCMOTPETb CTaTUCTUKY NPOXOXKAEHNSA MAKETOB B MPOLIEHTaXx.

5.6.1 Ucrons30BAHNE AOPECALIMM B PEXXUME "MASIK"

Mpun BXoOe B pexmnm "Mask" KpaTkoBpeMeEHHO oTobpaxaeTcst agpec mogema-cnensa. Agpec no
ymonyanuio (FFFF) sBnsietca wwmpokoBelwaTenbHbiM — Ha Hero OyayT oTBeyaTb BCE MOAEMbI,
KOTOpble «yCrbllaT» TeCTOBble NakeTbl OT MacTepa.

Takon appec ynoGeH, korga Ha TeppuTopuu, rae npoBepseTcsi CBA3b, Ha BblOpaHHOM
4YacTOTHOM KaHane paboTalT TONMbKO [Ba TECTOBbIX Modema (MacTep M CnevB) U HeT ApYyrux
«MOCTOPOHHUX» MOAEMOB (MNN OHM BbIKMOYEHbI Ha BpeMs wucnbiTaHui). LnpokosellaTtenbHbln
agpec noseonsieT He 3aboTuTbCsl 06 agpecaumMm TECTOBbIX MAKeTOB KOHKPETHOMY CrnewBy — Ha
TecToBble NakeTbl bygeT oTBevaTh Nobon crnems.

Ecnun xe Ha Tepputopum paboTaeT HeCKOnbKO MOLEMOB Ha OOHOM KaHane, BCe OHW HayHyT
OQHOBPEMEHHO OTBeYaTb Ha TECTOBble MakeTbl MacTtepa, YTO MOXET MPUBECTU K HEBO3MOXHOCTMU
NpoBECTM TECTUPOBAHUE.

[na BbiIxoga M3 TakoW CUTyauuMuM MOXHO BbIKMNOYaTb BCE «JIULWIHME» MOAEMbl Ha BpeMsi
TecTMpoBaHus. Ecnn xe 3TOT BapuMaHT MO KakOW-TO NpuymHe HeyaobeH, MOXHO BOCMONb30BaTbCH
BO3MOXXHOCTbIO UBMEHUTb apec MoAeMa-crieriBa Ha UHOusuUdyaribHbIU.

Mpun ncnonb3oBaHUN NHAMBUAYANbLHOrO agpeca Ha TeCToBble NakeTbl MacTepa byaeT oTBevaTb
TONbKO MOAeM, Yen cobeTBeHHbIM agpec (MYID) coBnagaeT ¢ yCTaHOBMEHHBIM WMHOVBUOYANbHbLIM
afpecoM y macTtepa, Tak YTO A4Ns MCMOoMb30BaHUA HANBMAYANbHOM agpecaunm Hy>XHO 3HaTb agpec
MYID moagema-cneriBa (oTobpaxkaeTcsa npu BKIOYEHUM NUTAHUS MOLAEMA).

[axe npun ucnonbL3oBaHMM WHOMBMAYANbHOW agpecaumm B pexunme "Masak” cnegyet
MCKMNIOYMTb MOMEXUN OT ApYrMx moaemos, paboTarwmx Ha BbibpaHHOM pabodem kaHane.
OTUM «MNOCTOPOHHUMY» MoAemMaM He 00si3aTenbHO OTKMYaTb NUTaHue (OHW He ByayT
MelaTb, OTBeYasd Ha MHAMBMAYaAlbHblE TECTOBbIE NaKeTbl), HO OHU HE OOJKHbLI MPU 3TOM
obmeHuBaTbCH gaHHbIMK B 3dmpe, NOCKOSbKY 3TOT 0bmMeH ByaeT mewatb nposepke. [ns
3TOr0 [AOCTAaTOMHO Ha Bpems MpPOBEPKUM CBA3U  OCTaHOBUTbL paboTy BHELLHEro
o6opyaoBaHus, MHULUMMPYOLLEro obMeH JaHHbIMY Yepes «NOCTOPOHHME» MOLEMbI.

[na nameHeHus agpeca crnegyeT Haxo4aCh B pexume "Mask”" HaxaTtb [Sl=5=ejKOPOTKOE. Ha
NMHOMKaTope Npu 3TOM 0TOBpa3nTCA TEKYLLNN agpec.
30eCb MOXHO NMBO0 BEPHYTLCS B OCHOBHOW 3KpaH NOBTOPHO HaxaB 1= =] KOPOTKOE, nnbo

BOWTU B PEXMM pedaKTUpPOBaHWS agpeca HaxaTvem - NPV 3TOM HaYHET MUraTh
nepBbIv paspsg agpeca.

HaxaTtusimm KOPOTKOE Temnepb MOXHO M3MeHWTb 1- pa3psif HOBOrO agpeca, a
HaxaTuem - COXPaHUTb M3MEHEHUsl, MOCMe Yero HayHeT MuraTb 2-i paspsig

agpeca, KOTOpbI aHanornyYHbIM 06pa3omM cneayeT U3MEHUTb Y COXPaHUTD.

N3meHuB nogobHbIM obpa3om Bce 3 paspsifa agpeca (nocne u3MeHeHusi nocrnegHero paspsiga
agpec nepecTtaHeT MuraTb), MOXHO NPOAOIMKWTb Nepedayy TECTOBbIX MAKEeTOB yXe C HOBbIM
afpecoMm HaxaTuem mKOPOTKOE (BepHYTLCA Ha 3KpaH pexuma "Masik"). Aopec coxpaHsieTcs
B OHO3Y. YcrnosHas cxema AeicTBMI NO N3MEHEHUS apeca NokasaHa Ha PUCYHKe:

. |
5 A ﬁ PepakTupyemolit agpec cneisa A m
SKpaH peXK1ma NpPoBepKM £ MUraeT MuraeT KopoTKOe
poTKoe e _Mi
CBA3M - _ .
A B > WNseicer PN seiccr o > |
roporioe T y i AMMRHOE — HoBblit agpec cneiisa
OcTaHoBKa eyt oY SELECT oY SELECT
ajpec cneiisa
TEREAdin AP VR 4 Exit Bo3o6HoBNEHUE
TeCcToBbIX KOpOTKME KOpOTKMe
nakeTtos N3meHeHUe N3meHeHne (odal il )
BX0Z B peaakTpoBaHue || 1-T0 paspaaa 2-ro pa3paga C HOBbIM aipecom
aapeca (1-# paspsa) | nepexod Ko 2-Mmy pa3spagy | | M3meneHnue 2 n 3-ro pa3pagos |
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5.7

5.8

SKPAH HACTPOUKU CUMBOJIbHOIO MHONKATOPA

Pexum ncnonb3yeTcs AN NPOBEPKM U PErynmpoBKM SPKOCTU CUMBOJSTbHOMO UHAMKaTOpa.

Bxoa npoussoautcs u3 paboyero pexuma no Haxatuio [SIAAWiUIIEERIE n otnyckaHnio ee BO
BpeEMsi OTOOpaXkeHUs1 Ha MHAMKaTope npusHaka Ind.

HacTpoiika mHaukaTopa

A ¢ seiect = = Bbibop
ve et |V IETED | > | A% seLect || NN
ANVNHHOE KOpoTKoe

Pa6ouun

pom | Ve

AAVHHOE

Ha MHOUKATOpE B 3TOM pexunme 0To6pa>KaeTc;| 6eryu_|,a9| CTpOKa CUMBOJIOB. HaxaTtmsamu

S1=lE =@ KOPOTKOE MOXHO YCTaHOBUTb OAMH U3 4-X YPOBHEW SAPKOCTU uHAuKaTopa. Ong Bbixoga u3s
PEXMMa HaCTPOIKM MHAMKATOPa HEOBXOAMMO HaXaTb m

Pexum "KOMAHOHbIA"

KomaHOHbI peXxmuMm CnyXuT Ans KoHdurypaumm napameTpoB MOAynsi C NMOMOLLbI TEKCTOBbIX
komaHa. [na koHdurypaumm notpebyetca MK v niobas TepmmHanbHasa nporpamma (tepmunHan). Mol
pekomeHgyem Moxa PComm (http://rateos.ru/files/PComm210.zip).

Profile  EdifC Paort Manager) \“ﬁBnrlmm HD'NT - B pasgene
Knagky “Transmit” cnegyeT HaCTPOUTb Tak, - "Communication Parameter"
ﬁl Elﬁ“ ﬁ@l@l% MHa4Ye BBOAMMbIE CUMBONbI He GyAyT = Control:
= i oTo6paxaTbCs B OKHe. i OTKIIO4NTL Flow Lontrol:
B o ——
(2] Property |
= (c)000 " PATEOC"  Communication Parameter  Terminal |Fi|e Tlansferl Car
[oTe |' SPECTR-I0" w1 . . :
[Frs |OK> . Communication Parameter | Termmall
Terminal ype: IDumb Terminal ;I
—'Window Size Flaw cantral: | [ RTSACTS
Size: [80 % [25 [col % row] [~ DTR/DSR
: [ ®OMA<OFF
History depth: |25 [Larit: pien]
pd
— Tranzmit — —
[v Local echo
Send Enter’ key as:%

B KOMaHOHbLIN pEXUM MOAYIb NEePEXOOUT:

e 13 paboyero pexuma npu noryvyeHnn no nwbomy nopty 3-x CUMBOMOB «+». Kak MUHUMYM 3a
1 c go Ha4ana u 1 ¢ nocrie OKOHYaHWsA NocneaoBaTeENbHOCTU «+++» He JOMKHO BbITb HUKaKMX
ApYyrMx cumBosnoB. TepmuHan AormkeH BbiTb HACTPOEH Ha COOTBETCTBYIOLLYIO CKOPOCTb. Ecnu
BXO[ OCYLLEeCTBISETCH No oTrnagovyHomy nopTty, To Ha 57600 8N1. Ecnn no akTuBHOMY nopTy,
TO Ha CKOPOCTW Ha KOTOPLIA OH HacTpoeH komanaon $COM (no ymonuanuio - 9600 8N1) mnu
oTobpaxeHa Ha wmHAaukatope. [locne Bxoda AaHHbIM crnocobom, TN MopTa aBTOMaTUYeCcKu
3anoMUHaEeTCH M UCMoNb3yeTcd B AanbHerwem Ans Bxoga no kHonke "CFG".

e 3 pabouyero pexumma npu Haxatum kHonkn «CFG». B atom cnyvae Bxog Oyger
OCYLLECTBATLCS MO NOPTY, MO KOTOPOMY paHee Obin BXon Yepes3 nocrneaoBaTeNnbHOCTb "+++"
unM no ymonyaHumto no RS232, ecnv nocnegoBaTenbHOCTb "+++" HMKOrga paHee He
BBOAMIACh.

[MpM3HAKOM HaxOXOEeHUA MOAyNis B KOMaHAHOM pexume sIBNSETCA 3aropaHue nHavkaTopa

«MODE» LUBETOM (MMM XenTbiM, ecnn uHaukatop «MODE» B TeKylMiA MOMEHT

cuUrHanuaupyeT Hannuue gaHHbix B 6ydepe ansa nepenayn).

Ha nopT BbIBOAUTCA NPUMEPHO  (c) 000 ' PATEOC' 13/03/2024 (14:23)
cnepyiwoulee nNpnBeTCTBME:  'SPECTR 433 _v2'vl.0l #sn:RM2000001 #name:

OK>
Ecnu npuseTtcTBune He noABMock - BblibpaH He ToT COM-nopT B nporpamme 1 T.4.
Ecnu BugHbl HeuMTaemble CUMBONbI -  NapameTpbl COM-nopta B nporpamme He

COOTBETCTBYIOT NapamMeTpam nopta Moayns;

© 000 «PATEOC» 1998-2025 e.



Paduomodem «CINEKTP 433 | 868 v2». Pykoeodcmeo o akcnayamayuu Cmp. 34 u3 91

5.9

,D,anee, HaneyaranTte B OKHe OK> $DMP
TepMMHana KOMaHﬂ,y $DMP n P2 TXID=FFFF COPY=1 ,MYID=0004
"Enter" — CH=92 PWR=0 COM=9600,8N1
HaXXMuTe Knasuuly “enter B OTBET  AR=3 LBT=0 DAT=EOT PACT=005 PSL=000 PL=7
Moaynb  OOJDKEH BblOaTb CIMUCOK MN=3 DM=0 FEC=R7,3 RCONC=0 TCONC=0

CBOVX OCHOBHbIX NapameTpoB. 2o {0 R SV LYl preeess it
RFL=---- RTFL=----
IOSLAVE IOALR=F0
IOSFT=030 IOSFV=----
IOINL=---- IODBN=00000000h
IOINF=00 IOFR[1:0] =0000,0000
IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000

IOINT=00000000
IOMOD=00000000
OK>
Bce komaHapbl, nocbinaemble B MOAYMb, OOMMKHbI HauyuMHatTbest ¢ npedwukca $ (0x24) wn
3akaHumBatbcsa cumsonamm CR unu LF (0x0D,0x0A) — knasuwa Enter.
Mocne nony4yeHnsa kKoMaHabl, BO3MOXHbI CleayoLmne peakuumn mogyns:

OK>| $Shello 4—— OtBeT “ER>" - BBOO HEM3BeCTHOM KOMaHAbI
ER>| $COM=57600, 8nl |[¢— OTBeT “OK>" - KOMaHAa BbINOJieHa.

OK>| $psl1=333 <4— OTBeT “??>” - KOMaHAa BBeAeHa nNpaBuUibHO, HO
22> COAEPXKNUT HEKOPPEKTHbIE NapaMeTpbil.

lMocne wn3amMeHeHus1 napameTpoB, HeoOXoAMMO BbIMONMHUTL KomaHay 3$S (save),
YTOObI UIAMEHEHUSA COXPaAHWUINCh B SHEPTrOHE3AaBUCUMOW NamMAT MOAY IS,

[ns Bbixoga U3 KOMaHOHOIO pexuma HeobxoaMMo BbINONHUTL koMaHay $E (Exit) unu HaxaTtb
kHonky "CFG".

[nsa Toro, 4ToGbl HOBbIE U3MEHEHUSI BCTYNWUMM B CUry, HEOBX0aUMO BbINOMHUTL komaHay $R
(reset) Mnn BLIKITHOYNTD U BKITOYUTD MUTAHME 3aHOBO.

Ecnn Bbl He yBepeHbl, YTO MOAySb UMEET 3aBOACKME YCTAHOBKW, peKOMeHOyeM cOpocuTb ero
HacTpoVkn B 3aBoackue Komanaon $IEE — 3TO rapaHTMpyeT M3BECTHOE WCXOOHOE COCTOsIHUE
mMoayns. locne BBoga 3ToM KOMaHAbl MOAYSb aBTOMaTUYECKN NepecOpocnTcA.

MAPOJIb HA KOMAHOHbIA PEXXUM.

B Mmogeme numeeTca BO3MOXHOCTb YCTAHOBUTbL Maposlb HA U3MEHEHME HACTPOEK B KOMaHOHOM
pexume. [laponb yctaHasnuBaeTca komaHgou $CFEL. [locne ycTaHOBKM napons W3MeHeHue
HacTpoeK B KOMaHOHOM pexume Onokupyetcs. [pyn aTOM He M3MeHswwme napameTpbl Mogema
komaHabl ($DMP, $LOG, $SCAN u T.0), He OGnokupywTca. [Ons pas3brnoKMpoBKM N3MEHEHUs
HacTpoek Heobxogmmo BBecTu komanay $CFU. Pa3bnokupoBka OeNCTBYyeT Ha BECb MOCNeayLnii
ceaHc paboTbl Mogema (4nsi NOBTOPHOWM B61OKMPOBKM HEO6X0AUMO nepecbpocnTe MOAEM).

PEXuMbI NEPEQAYM AAHHBIX (SDAT)

5.9.1 PEXuUM NEPEAAYU JAHHBLIX « [TPO3PAYHbBINY

Mogynb umeeT BHYTpeHHUN Gydep Ha ucxogswue (Nonb3oBaTeribCckue) AaHHble pasMepoM
2048 6Gant. CoctosiHue Oydepa uHguumpyet csetoanmogq MODE — 3aropaetca eEREGIEL npw
Hanuumm B Bydepe AaHHbIX 4Na OTNpaBky B achup, Npu 3anonHeHumn bydepa - MYE s SHE v

B agpecHom pexume ¢ nogreepxaeHuem, ceetogmon MODE racHeT Tonbko B TOM crnyyae,
ecnu noriy4eHo MOATBepXAeHWe OT YyAaneHHoro Moayns Ha Bce [faHHble B Oydepe. Ecnn
yOaneHHbln MOAyNb BbIKMOYEH WNM HegocTyneH no paguwo, cesetoanond MODE 6ypet ropetb
NMOCTOSIHHO, a HOBblE BXOAALUNE AaHHbIE NPUBEQYT K NEPENOSIHEHMIO.

B octanbHbix pexmmax csetogmogq MODE racHeT cpasy e nocrne nepegadum nocnegHero
naketa B adup. K nepenonHeHunto Bydepa MoXeT NpMBECTU TONBKO HENPEPbIBHBIN MOTOK AAHHbLIX CO
CKOPOCTbIO 3HAUYUTESTbHO OTNUYALLNACA OT CKOPOCTU B adumpe.

Pexvm nepegauyn AaHHbiX 3agaeTtcst peructpom $DAT B KOMaHOHOM pexume unu Yepes
CUMBOJIbHbBIV MHAUKATOP U MOXET UMETb crieyome 3HauYeHus:

"Mpo3payHbIi” pexmm $DAT=EOT

|:| PexuM nepeaayu no cyMBoIy. $DAT=EOC
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|: Mepenaya naketoB Modbus RTU $DAT=RTU
|: Mepenaya NakeToB C KOHTPONbLHOM cymmoit DALLAS CRC8  $DAT=DL8

Bo Bcex pexumax TekyLmi nakeT yaansetcs ud 6ydepa B cnegyowmx crny4vasx:

- HET MecTa A4ns npuema Havyana naketa (6ydep nepenosnHeH);

- B NpoLecce npvema AaHHbIX NpoM30LUsIo nepenonHeHme bydepa;

- NpousoLuna owmnbka npuema 6anTta no nopty (YETHOCTb, HapyLeHne dopmarta n T.4.).
YaaneHve naketa 6yaeT BbINOSIHEHO NOCHe NOosfly4eHUsi NpU3HaKka ero KoHua.

Hanpumep, ecnu Bo Bpemsi npuema ASCII cTpoku "11122243337" Ha cumBorie '4' nponsoLuno
nepenonHeHne Gydepa nnu CUMBOM NPUHAT C OLUMOKON YETHOCTM UK OBHapyXeHa ownbka
Kagpa (acMHXpOHHOro nocnegoBaTenbHOro npoTtokona RS232/485) 1o, nocne npuema
nocrniegHero cumeona '7' n no nctedeHun Tamm-ayta PACT (Hanpumep, B pexunme npoTokona
EOT) u3 6ydepa bygeTt yganeHa Bcsi cTpoka "11122243337".

MepenonHeHne Bxogsiero bydepa aBnsaeTcs Npu3HaAKoOM HENPaBUIbHO HACTPOEHHOM
norvkn paboTbl BHeLHero o6opyaoBaHus. Kak npaBunno, 3To HEBEPHO BbICTABMEHHbIN TakiM-
ayT OXuaaHusa oTBeTa B NPOTOKOSE - 3arnpocChl LWAOTCA HAMHOIO Yalle, YeM MoayIb crnocobeH
AOCTaBUTb OTBET OT yAaneHHoro obopyaoBaHus.

B cnyuvae, korga Tanm-ayT BHELLUHEro npoTokona "HacTpoeH" ans paboTbl N0 NPOBOAHOM
NUHUKN (MUHUMArBHBIN) N €r0 HE8O3MOXKHO U3MEHUTb, AN NpeaoTBpaLLeHns 3anosTHEHUS
Oydepa nocTosiHHLIMK 3anpocamu npegycMmoTpeH napameTp $PL (Packet Limit), koTopbi
3agaeT MakcumarnbHOE YMCIO NakeToB KOTOPblE MOryT OAHOBPEMEHHO HaxoamTbes B Bydepe.
Hanpumep, ecnu napameTp 3agaH paBHbIM 3 1 B Bydepe yxxe Haxoaatca 3 nakeTta, TO HOBbI
npvweawmnn 4-bi nakeT B 6ydpep Ha 3anucbiBaeTcs. CTOUT 3aMeTUTb, YTO 3aaHue
napameTtpa $PL He rapaHTupyeT paboTocnocobHOCTb CUCTEMBI (FAe HET PerynmpoBKn TanM-
ayTta) no acpupy.

Mo ymonuaHuio, napameTp $PL oTknioyeH (paBeH 0) - B Oydepe MOXKET HaxoauTbCs
MaKCUMaribHO BO3MOXHOE YMCIIO NaKeTOoB.
Uepes cMMBOMbHbIM NHOUKaATOP 3agaeTca napemeTpomMm PL

5.9.2  PEXUM NEPEOAYYM OAHHBIX «[TPO3PAYHBINY EOT

CesizaHHble C 3TUM pexnMom komaHapbl - SPACT n $PSL. B 3ToM pexume nonb3oBaTenbCckue
AaHHble nepepatoTcsa B achmp 6e3 kakoro NMbo aHanmsa co CTOPOHbI MOAYNS.

lMpnsHakoMm dhopMmnpoBaHMsa nNakeTa And nepefayun B apup aBnseTca TanMm-ayT nocrie npuema
nocnegHero 6avta [aHHbIX - Kak TOMbKO TarMM-ayT MnpeBblWaeT 3adaHHOe 3HayveHue, AaHHble
"3awenkusatotcs" B bydpepe B nakeT M CTaHOBATCA B ovepedb Ha nepefadvy B adup. lMNMpuwegwmve
cnegom daHHble ByayT 6ydepusanpoBaTbCs M OTHOCUTBCA YXKe K criegylowemy nakety. Tamm-ayT
3a[laeTCa YMCIIOM CMMBOJIOB Ha TEKyLLEeW CKOPOCTW nopTa AaHHbIX M MporpammMupyeTcsi KoMaHaoun
$PACT (PACket Timeout). Hanpumep, ecnu ckopocTb no nopty paBHa 9600, To 1 cumBon
nepepaetcs 3a ~1.04 mc. MNpu 3HaveHnn SPACT=005, TarimayT 6yaet paBeH 5%1.04= 5.2 mc.

B cnyuae, korga gaHHble MOryT NPeAcTaBnAaTb cOOOM HeMnpepbIBHbI NOTOK MHGOopMauun 6e3
nays wnm xe pasmep eAMHOPasOoBblX [AaHHbIX MpefHas3Ha4yeHHbIX And nepefadv npesbllaeT
BHYTPEHHUN Bydep mogema, 0ornosiHUmMe ibHbIM NPU3HakoM hOPMUPOBaHNA NakeTa Angd nepegayv B
ahmp MOXeT cnyxmTb NapameTp "Hapeskn" aaHHbiXx $PSL (Packet SLice), koTopbin 3agaeT pasmep B
banTax X 8 npu npeBbllEHUM KOTOPOro, Ye MpuHATble paHHee B bBydep AaHHble 6e3 nays
"3allenkuBatoTcs" Ana nepenadu B acdup. Hanpumep, ecnu 3HadeHne $PSL=025 (25*8=200) u B
Oycep moaynsa HenpepbiBHbIM NOTOKOM nocTtynaet 800 6awnT, To B utore B 6ycepe cchopmmpyetcs 4
naketa. "Hapeska" npoucxoauT TONMbKO MNpU He HyneBoM 3HadeHuu napameTtpa $PSL. Ecnu
$PSL=000 (no ymonyaHuio) TO B TeKyLleM npumepe no OkoH4yaHum npuema 800 GawT cpaboTtaet
Tonbko Tanmayt $PACT n B 6ydepe byaet 1 nakeT pasmepom 800 6anT.

Takum obpasom, ycnosusMu Ang GopMMpOBaHMA NakeTa Ana nepegayn B aup B AaHHOM
pexume siBnstoTca Tanm-ayT SPACT no npuemy nocneaHero 6aiita UIU pasmep NpuHATBLIX AaHHbIX
npesbicun 3HavyeHne $PSL.
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Mpo3payHOCTb O3HA4YaeT, YTO AaHHble, MOCTYNUBLUME Ha NocriefoBaTenbHbIA NOPT MOAYNA He
HyXXgalTcs B Kakon nubo cneumanbHo obpaboTke m OyayT AOCTaBMNEeHbl Ha MocreaoBaTenbHbIN
nopT (NopTbl) yaanéHHoro moaynsa 6e3 nameHeHuMn. To eCTb MOXHO FOBOPUTb O MPO3PaYHOCTM Ha
YPOBHE «NoOcCnefoBaTeNbHbI MOPT OAHOIO MOAYyNsi» — «nocnegoBaTenbHbI NopT (MOpPThbI)
yAanéHHoro (yganéHHblX) Moaynemy.

Bbnarogapsi Takon Npo3padYHOCTM NpakTu4eckn nodoe BHewHee obopyaoBaHune, paboTarowee
no nposogam, 6yaeTt paboTtaTb 1 Yepes pagnomoaynu, He 3amedasi, 4To paboTaeT Yyepes HUX — Ans
Hero paboTa Yyepes Mmoaynu He BygeT oTnuyaTbCsa OT paboTbl NO NPOBOAAM.

MpoTokonbl, MO KoTopbiM paboTaeT BHelwHee obGopyaoBaHne (ModBus, Bonug wn T1.4.)
NPaKkTUYECKN HE NMEIDT 3HAYEeHMS, MOCKOMNbKY Mogynu ByayT Nnpo3paydHbl A5s 3TUX NPOTOKOSOB.

Bce aT0 KacaeTca kak NpoOCTbIX CUCTEM, KOrda HYXHO CBA3aTb Napy YCTPOWCTB C MOMOLLbHO
OBYX Moaynen, Tak n 6onee CrioXHbIX CUCTEM cOopa AaHHbIX U3 MHOXECTBA yAanéHHbIX OObEKTOB.
Hukakmx cneyunanbHbIX OrpaHUYEeHMIn Ha KONM4ecTBO OBBLEKTOB B CUCTEME C paguoMoaynsiMy HeT:
MOXHO CKa3aTb, YTO ecnu cuctema paboTaeT no NpPoBOAaM, OHa MpPaKTUYEeCKn HaBepHsika BypeT
paboTaTtb 1 Yepes3 pagmMomMoLynun.

5.9.3 PexXuM NEPEOAYM OAHHBIX «[10 CMBOIY» EOC
B pexume EOC npusHakoM KoHUA OaHHbIX W, COOTBETCTBEHHO, CUrHAsIOM (OOPMUPOBaHUS
MoAynem naketa gns nepegadyn B adup ABnseTca crneyunansHblin cumeon EOC. CumBon 3agaetcs
komaHgon $EOC. CneayeT OTMETUTb, YTO HENPEPLIBHbIVM NOTOK 3akaHYMBatOLMINCS cumBonom EOC
He OofKeH npeBbiwaTb pa3mep Oydepa mogema. B aTom cnyyae gaHHble He OyayT nepedaHbl B
ahmp no npmynHe nepenonHeHns bydepa n ByayT yaaneHsl.

5.9.4 PEXuM rNEPEAAYM [IAHHBIX « MODBUS» RTU

B pexume RTU npusHakom KoHUa AaHHbIX sBnsetca Tanm-ayT $SPACT (aHanormyHo pexunmy
EOT). OgHOBpEMEHHO C NPUEMOM, OCYLLLECTBIISIETCA NOACHET KOHTPOonbHOM cymMMbl (CRC) gaHHbIX
no craHgapty npotokoria MODBUS RTU. Mo uctedyeHun $PACT paHHble "sallenkusatoTtcs" B
oyepedb Ans nepegjadn B aup. lNepen Havyanom nepefayn B admp, NakeT NPOBEPSIETCA Ha
KOPPEKTHOCTb KOHTPOMbHOM CYMMbl - €CNKU OHa He coBnana, To nakeT ygansercs u B acup He
nepepaetcs. [JaHHbIN pexxum yaobHO NpMMEHATb Koraa Mogem noakntoveH kK cetn RS485 B koTtopon
eCTb TpaduK, YacTb KOTOPOro He HYXHO nepefasaTb B achmp. B gaHHOM pexume ocyulecTBnseTcs
aHanm3 fJaHHbIX Ha cooTBeTCTBME NakeToB cTaHaapTy Modbus RTU no koHTponbHON cymme. Takke,
BO3MOXHa omrnbTpauus no agpecam ¢ NoMoLLbLI0 PunbTPOB Ha nepegavy.

5.9.5 Pexum nepEAUM OAHHBLIX « DALLAS» DL8
Pexum aHanormyeH rnorvke pabotbl pexmma RTU, TONMbKO KOHTPOSbHAdA CymMMa [OaHHbIX
noacuutbiBaetcs no anroputmy DALLAS CRC8 (Mcnonb3yetca B MPOTOKOMAx OXPaHHO-MOXapHbIX
CUCTEM).

5.9.6 KOHKATEHALWMS (CKITEMBAHME) MAKETOB PU MEPELAYE

B cny4vae, korga HeobxoaMmo 4acTo nepedaBaTb MPEVMYLLECTBEHHO B Of4HY CTOPOHY MHOrO
"Menkmnx" naketoB, B MoAyne npeaycMoTpeHa npouedypa KOHKaTeHaumm MX B OAMH MakeT Ha
CTOpoHe nepegartyvka. MNpuemHbIn MOAYMb NPWU MNOMYYEeHUU TaKOro nakeTa Npous3BoAUT obpaTHyHO
npouenypy e KOHKaTeHauuu U BbldaeT Kaxabln "Menkuin' nakeT B cBoOW NopT ¢ Tanmaytom PACT.
[laHHOe CBOWCTBO MO3BOMISIET YBEMUYMTL MPOMYCKHYKD CMOCOBHOCTb KaHama 3a CYeT YMEHbLUEeHUS
KonunyecTBa nepeaad naketoB B adup, T.K. K&XXAbIN NakeT KpoMe Nosib3oBaTenbCKon MHgopmaumum
COAEPXMUT eLle n cnyxebHyto. BpemeHHoe pasaeneHve nakeToB Npyv 3TOM COXPAHSETCS - NPUEMHbIN
MOAYJb BblAAeT B MOPT MX Kak OTAEMbHbIE NAKeThbl, @ HE €4MHbLIM MOTOKOM.

Hanpumep, Ha nopT nepefatowiero mogema noCTOAHHO NOCTyNatoT nakeTbl pasmepom 15 GanT.
Mpn OTCYTCTBMM KOHKaTEHauun Ha nepegadvy, mMogynb NOCTOAHHO OyaeT BbIXOAUTb B 3ahup Ha
nepegavy naketoB pasmepoM no 15 6ant. MNpu KOHKaTeHauun, Npyu ovYepegHoOn nepenavm mMogynb
obHapyxuaeT, 4To B Oydepe ecTtb , Hanpumep, yxe Gonbwe 10 naketoB pasmepom 15 Ganr.
BmecTto Toro, 4tobbl npogorkatbe nepefaBaTb B 3OMP KaXKAbIM NaKeT MO OTAENbHOCTU, MOAYIb
ckrnemBaeT 10 naketoB B eauHbIn nakeT pasmepom 150 6anT u nepepaet ero B acmp 1 pas.
MpremHbIn MOodeM nonyyasa 3ToT naket, BbigaeT B nopT 10 pa3 no 15 6anT Bbikngasa nocne Kaxablix
15 6anT Bpemsi PACT.
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Mpu3Hak KoHKaTeHauMn Ha nepeaady 3agaetca napametTpom TCONC (cMm. komangy $TCONC),
KOoTopas 3ajaeT YpPOBHM MaKCMMarnbHOMO pasmepa nakeTa npu  KoHKaTteHauuun. YposeHb O
COOTBETCTBYET 3arpeLleHnto KoHKaTeHauun, a ypoBeHb 7 (MakcMMarnbHbI) O3Ha4vaeT, YTo pasmep
KOHKaTeHMPOBaHHOro naketa Moxet ObITb A0 255 6ant. K npumepy, ecnn ypoBeHb KOHKaTeHauun
paBeH 7 (pa3mep naketa o 255 6awnt), TO cknentb MoxHo 3 naketa no 80 Gant. Nnu 4 naketa
pasmepamn 10, 50, 60, 80 6anT cooTBeTCTBEHHO. [lakeTbl pasamepoM MpeBbiLlaOWNE YypPOBEHD
KOHKaTeHaLun nepeaarTcs kak 0ObIYHO.

Heob6xoanmo wvmeTb BBMAOY, YTO KOHKaTeHauusi NPUMEHSIETCS K MakeTam, KOTopble Yxe
HaxogaTca B Oydepe - Moaynb He XAeT npuxoga nNo nopTy MakeToB ANd  AOMNOMHEeHUS
KOHKaTEHMPOBAHHOIO NakeTa A0 MakcuMarbHOro pasmepa, a CkreuBaeT TO, YTO roToBO AN
nepeaayun B TEKYLLUUA MOMEHT.

B cuctemax "sanpoc-oTBeT" B KOHKaTeHauum Ha nepegadvy HeT HeobxogmmocTtu. [lo
YMOMYaHu1Io, KOHKaTeHauus oTkntodeHa ($TCONC=0) n gocTynHa Tonbko B npoTokone V2.

5.9.7 OCOBEHHOCTU PEXWUMOB TNEPEOAYN JAHHbBIX

Kak roBopunocb paHee, npu paboTte paguMomodynen B MNpPO3pavyHOM pPEXMME BHELLHEE
obopyaoBaHMe «He 3amevaeT» nx n paboTaeT Tak e, Kak U No NpoBoAaM.

Mpn 3TOM CTOUT NOMHUTL O HEKOTOPbIX 0COBEHHOCTAX Nepedaym AaHHbIX YeEpPe3 pagnomMogynu.
OcCHOBHbIE NMPUYMHBI, MO KOTOPbLIM CUCTEMA OTKa3biBaeTcs paboTaTtb Yepe3 mMoaynm (eCTECTBEHHO,
npegnonaraeTcs, YTO OCYLLECTBNEHa NPOBEPKa CBA3N MeXay CaMUMM MOLYSISIMM):

e 3ajepxkKa npu nepegayvn AaHHbIX;
e pasbueHne OaHHbIX Ha YacTy;

3AOEPXKA NP NEPEOAYY OAHHDbIX.

maBHOe (M Hanbonee 4yacTo npuBoAsiLiee K TOMYy, YTO 0bopyaoBaHME «He Xo4veT» paboTaTb
yepes Moaynun) otnudme paboTbl Yepe3 Moaynu OT paboTbl MO NPOBOAY 3aKMNoYaeTCsl B 3a4epKkax
npu nepegave gaHHblx. Ecnv npu paboTe no npoBoay 3agepkku NPakTUYECKN OTCYTCTBYHOT, TO Npwu
paboTe Yyepes3 pagMoMoayv OHM MOTYT COCTaBMATb COTHU MUINUCEKYHA U LaXe CEKyHAbI.

Takvne 3agepXXKM BO3HMKAKOT M3-3a TOro, YTO MyTb MPOXOXAEHMS OaHHbIX Npu paboTte 4vepes
MOAYNN «YONVHAETCA». MOAYIb OOIMKEH NPUHATbL AaHHbIe MO MOpPTYy B CBOW Oydep, NOHATb, YTO
nakeT OaHHbIX KOHYMIICA U MOXHO nepedaBaTb €ro B 3up, BKIYUTL NepefaTymK, OCyLLeCTBUTb
nepefady [[aHHbIX NO paguo, NPUEMHBLIM MOAYNb OOMKEH MpPUHATL AaHHble B cBon Oydep,
NPOBEPUTbL LIENTOCTHOCTL U BbldaTb MX Ha CBOW NOCeAoBaTENbHbIN NOPT.

[ns cucrtem, MNOCTPOEHHbIX MO TOMOMOMMM «3Be3ga» C MNPOTOKOSIOM oOnpoca yAanéHHbIX
00BEKTOB MO NPUHLMNY «3anpoc MacTepa — OTBET CrerBa» Hanmyme OOMNONHUTENbHbIX 3adepXkKeK
npu paboTte yepes moaynu NpuBeaeT K YBENUYEHMNIO BPEMEHN MeXy OTNPaBKoW 3anpoca MacTepoMm
N NONy4YeHnto UM OTBETAa OT crerBa. B npoTokonax TakMx CUCTEM MpaKTUYEeCKn Bcerga onpenernieHo
Bpems (TanMm-ayT) OXMaaHUs MacTepoM OTBeTa OT CrieriBa — eCnu OTBET HE MOfy4YeH 3a 37O Bpems,
MacTep CYMTaeT, YTO CrnenB He OTBeYaeT U BblgaeT OLInOKy.

BrnonHe moxeT okasaTbCs, YTO Npu paboTe yepe3 mMoaynu OTBETbl OT CMENBOB MPUXOAAT C
ono3gaHneM — Korga MacTtep UX YXKe He XaeT n coobuaet 06 OTCYyTCTBMM CBSA3M UMN HEMOMYyYEHUN
OoTBETa OT cneunea.

Ans wucnpaBneHnss TakouW cuTyaumm HeobxoAumO YBenuumBaTb BPEMS OXWUAaHUSA
OTBETOB B HAcTpovkax macTtepa cuctembl. Kak npaBuno (npaktnyecku Bcerga), cucrema
npegycmatpuBaeT Takoe yBenundeHme — mactep (nynbT, MNJIK, OPC-cepBep) pormkeH
NMeTb BO3MOXHOCTb KOH(UIypaLMm BpeMEHHbIX NapameTpoB NpOToKona.

[na yCcTaHOBKM BpeMeHu OXungaHus oTBeTa A MacTepa HeobXoauMO O3HaKOMUTLCS C
pasgenom "OueHKka BpeEMEHM nepeaayn”.

PA3BUEHUE OAHHbLIX HA YACTW.

[pyroi BepoATHOM (XOTS 1 ropasgo MeHee 4acTon) NPUYMHOK OTKasa paboTbl CUCTEMbI Yepes
mMoaynun asnsieTca pasbrveHme nocrnenoBaTernlbHOCTU AaHHbIX HAa HECKOMbKO MakeToB Npw nepepade
nx Yyepes moaynu. PaccmoTpum Ha npumepe pexum EOT ("npo3payHbin®).

Ycnosuem hopMUMpoOBaHUA NakeTa AaHHbIX ANA nepefadn B ahup ABnseTca naysa Mexay
npuxoaawmmm gaHHbimun (napametp $PACT) - ecnu naysa npesblllaeT 3ajaHHoe 3HayYeHne, AaHHble
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"3awienkuatotcs" B naket. Bce mayuime crneqomMm daHHble B OTOT MakeT yXke He nonagyt u 6yayT
nepeaaHbl criefywmM NakeToM.

K npumepy, ecnm Ha nopT moaynsa npuxogut notok n3 100 6ant ¢ nayson nocne 80-ro 6anTta
6onblue Yem napameTp $PACT, To B achupe GyaeT 2 nakeTa gaHHbIX - 80 1 20 Gawr.

Mpwn atom nony4datens nonyy4nt Bce 100 6anT AaHHbIX, HO ABYMSA nakeTtamu no 80 n 20 6ant ¢
3agepxKon Mmexay Humu. MNonyvartenb 4aHHbIX MOXET OblTb HE FOTOB K TaKOMY M MOXET BOCMPUHATb
pas3pbiB B NakeTe [aHHbIX, Kak OWnbKy. YTobbl MCKMOUNTL Takyld CUTyauuto, cnegyeT yBenuuuTb
napameTtp $PACT.

Mo ymonuaHuio $PACT=005, 4yTto cooTBeTCcTBYeT 5McC M nayse B ~5 GalT Ha CKOPOCTU MO
ymon4aHnuto 9600. 3To gocTtaTtoyHo Ast 60NbLUMHCTBA NPUMEHEHMIA.

Kpome naysbl mexay GanTamm Takke crnegyeT yumTbiBaTb MaKCMMarbHbI pasMep AaHHbIX,
KoTopble MOAyNb MOXeT nepenatb B acup 3a 1 pas (512 6anTt). B cnyyae, ecnm Ha nopT moayns
nocTynawT MaccuBbl AaHHbIX 60nbLen AnvHbI, MOAYNb NpU Nepegaye no paguo pasobbeT Mx Ha
HeCKomnbKko nakeToB. [Mpn 3TOM NPUEMHBLIA MOAYSb BblAACT NPUHATbIE M3 3dmpa AaHHble Ha CBOW
NopT TakkKe HECKONMbKUMM «nopumsiMm». B 39TOM cnydae MOryT BO3HUKHYTb OnpeaefieHHble
npobrnembl ¢ 06beANHEHNEM TaKUX NaAKETOB B eAuHbIN Grok. PeleHne Takon npobnembl, ecrnv oHa
BO3HMKAeT, [OOIPKHO MpoM3BOAUTCA Ha 6onee BbICOKOM YpPOBHE CUCTEMbI MMM C MOMOLLBIO
aKTMBM3aLMM METOAA KOHKaTeHaLUMN AaHHbIX.

5.9.8 BY®EPU3ALIMS MNPUHATBIX M3 QOUPA AJAHHbLIX. KOHKATEHALMS JAHHBIX MPU MPUEME

Ha npuHaTble u3 admpa AaHHble B Moagyne npegycmoTpeH 6ydep. B cnyyae ecnu ckopocTb
obmeHa no 3dupy HaMHOro npeBbIAET CKOPOCTb OOMEHa MO MnocrnegoBaTenbHOMY MOPTY 3TO
npegoTBpaLLaeT noTepro AaHHbIX. [aHHble NpuéMmHbix BydepoB nocnegoBaTensHO NepenarnTcs Ha
nocrnegoBaTenbHbIV NOPT MOAYNSA B NOpsiAKke NOCTYNNeHus ux u3 acumpa.

HekoTopble NpoTOKOMblI Nepedayn AaHHbIX He Noapa3yMeBalT TalM-ayT Mexay CUMBOSamu
BHYTPU HENpPepbIBHOIO Ccoo6LeHns. PasMep HenpepbiBHOTO COOOLIEHMS MOXET npeBbIwaTh
MakCMMarnbHbI pa3Mmep nakeTa, nepegasaemoro B acup mogynem. Moagyne 6ypet pa3busaTb 3TO
coobLieHne Ha Yactu. B Takom cnydyae, faHHble MOryT ObiTb AOCTaBMNEHbl KOPPEKTHO, HO C Nay3amu
Mexgy 4actamu. OTU OdaHHble He OyayT BOCMPUHATHI NMPUEMHbIM oGopydoBaHWeEM wnn OyayT
BOCMPUHATLI KAK HEKOPPEKTHbIE.

YcTponcTtea coeanHeHbl Hanpsamyto:

| YCTPONCTBO Nepeaayn AaHHbIX |—> nakeT gaHHbix 600 6anT. —>| YCTPONCTBO NpMema AaHHbIX |

YcTponcTBa coeanHeHbl Yepes MoayNu:

| YCTpOWCTBO Nnepegayun gaHHbIX | | YCTponcTBo npruema naHHbM
7

+
naket 512 6ant

nakeT 88 6anT

' ] 5126air 1| ——
\ 88 6aint 2 b

Mogynb He MoxeT nepenatb Bce 600 6ant ogHum naketom. OH pasbuBaeT ero Ha 4YacTu u
Kakayro 4acTb MapKupyeT cneunanbHbiMK Mapkepamu. MpremMHbIn Moaynb, Npy akTMBaLUM SaHHOW
YHKLMN MOXKET UX KOHKaTeHnpoBaTb (06beaeHNTb) B OAMH NAKeT M BblAaTb B NOPT €AMHbIM LieSbIM.

Ana dyHKUMM KOHKaTeHaumm B Moayne BbigeneHol 2 6ydepa no 1024 6ant (obwwmin pasmep 1
nakeTa Ans KoHKaTeHauun He MoxeT npesblwaTtb 1024 6anT).

Mpu paspelleHnn KoHKaTeHauMn OaHHbIX Bbldaya MPUHATBIX OaHHbIX Ha nocnefoBaTenbHbIv
nopT MOAYNSA NPOMCXOANUT B CNEAYIOLLMX ClyYasX:

e MOJlyYeH NPU3HaK NocneaHuX AaHHbIX;
e Oydep nNonoH (NpuxogsiimMe aHHble MMEKT MPU3HAK HEe MOCAEAHUX AaHHbIX U UX OBLUN
00bEM NpeBbLILLIAET NN paBeH pasmepy bydepa).

| naket blOO oant |

KoHkaTeHaumsa aktuBumanpyetcsa yctaHoBkon pnara $RCONC = 1, nHaye AaHHble Bbl4alOTCA Ha
nocnegoBarternbHbIA NOPT MOAYIIA NO Mepe NMocTynreHnsa n3 acupa.
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5.10 PEexuMbI PABOTBI 10 30UMPY (FAPAHTUM [JOCTABKM [JAHHBIX AIPECATY)

5.10.1 AgrPecAuus

B mogyne Bo3MOXHO ucnonb3oBaHue 65534 (0001...FFFF) agpecos. Agpeca pasfgeneHbl Ha
MHOMBUAYanNbHbIe, TPYNMNoBble U LUMPOKOBELWLATENbHLIN. Agpec cogepxut 4 uudpbl B 16-puyHOM
dopmare.

e Agpec aBnsieTcq WKpoKoBewaTesribHbIM, ecniv OH paBeH FFFF.
e Agpec aBnsieTcsa rpynnoBbIM, ECIM OH HAYMHAETCS UK 3akaHumBaeTcsa FF.
e Bce ocTtanbHble agpeca ABNANTCA UHAMBUAYaNbHbLIMM.

Kaxgbim mogynb mmeeT gBa agpeca — cobctBeHHbIi $SMYID u agpec nonyyatena $TXID.
Agpec nonyyaTtensa MoxeT 6bITb NobbiM, @ agpec oTNpaBUTeNsa TONbKO MHAMBUAYarNbHbIM. [1Ba nnu
bonee mogyns He MOryT MeTb OAnHaKoBLIN agpec MYID.

Mogaynu B ceTn moryT 6biTb 06beAUHEHBI B rPyNMbl - YacTb UUp Mx «CoBCTBEHHOrO» agpeca
OOmKHbl 6bITb oAuHakoBbiMW. Hanpumep, agpeca 1200, 1210,...121E o6pasytor rpynny. Ans
nepedayn AaHHbIX BCEM agpecaTtaMm AaHHOW rpynnbl HeobxoauMmo agpecy nonyyatens npucBOUTb
3HayeHue 12FF.

MakeTbl, NnepeaaBaemMble B achmpe, cogepxat nHdopmaunto o6 agpecax, Ha OCHOBaHWUM 3TOM
MHOPMaUMM  Kaxabll MPUHABLWIMA  NAKeT MoAyfb MOXEeT CyauTb O  «NPUHAANEXHOCTU» WU
«HasHa4yeHnn» JaHHoro naketa. Hanpumep, ecnu oguH us mogynen nmeet TXID=12FF, ero nakeThbl
OyayT «npuHMMaTb» Bce moaynu, agpeca MYID koTtopbix HaumHatoTcs ¢ 12. Ecnu xe, Hanpumep,
agpec TXID=2050, ero nakeTbl 6ByaeT «NpuHUMaTby» TOMBbKO MoAyrb ¢ agpecom MYID=2050.

Mopgynb MoxeT paboTaTb B adhupe B TPEX pEXMMAX:
- lWMpokoBellaTesibHbIA (UK rpynnoBon);

- apgpecHbl 6e3 NOATBEPXKAEHWS;

- ajpecHbIn C NoATBEPXOEHNEM.

5.10.2 LLIMPOKOBELUATEIbHbLIA PEXUM

Mogynb paboTaeT B LUMpOKOBELLATENbHOM pexume, ecnu napameTp TXID He saBnsietcs
nHanBMayanbHbIM. B 3TOM cnyvyae moaynb OoTnpasnseT B 3Mp «LIMPOKOBeLlaTernbHbIe» NakeThbl,
KOTOpble «CNnblwaTy BCE MOAYNM (v rpynna mogynen).

B wurpokoBeLLaTensHOM pexnmMe rapaHTusi OCTaBKM NakeTa AaHHbIX agpecaTty OTCyTCTBYeT.

OT0 He aBnsieTca npobnemor ecnu NPoTOKOSbl, MO KOTOPbIM paboTaeT BHeLlHee
obopynoBaHue, obecneymBaeT KOHTPOMb AOCTaBKN AaHHbIX HA CBOEM YPOBHE, @ MMEHHO TaK 1
eCTb B nogasngawowem 6onblmHcTBe cnyyaeB (npoTokonbl ModBus n nm nogobHble).

BepoATHOCTb OCTaBKM NAKETOB MOXET ObITb YBENMYeHa BCoMoraTenbHbIMU METOAAMMU:
e MOMEXOYCTOMYMBbLIM KOONPOBAHUEM;
e  MyNbTUMNNUKALMEN AaHHbIX;
e CHWXEHMEM CKOPOCTU Nnepeaayn B acupe.

Takke, OnNa yBenuvyeHWss BEPOATHOCTM [OCTaBKM MakeTa B LUMPOKOBELLATESNbLHOM pexume
3agencTBoBaHbl ABa AoMNonHUTENbHbIX Nnapametpa - COPY n PAUSE. Mapametp COPY onpeaenset
4YMCNO KOMWI LUMpOKOBeLLaTeNbHbIX NakeTos, napameTp PAUSE - nay3y B 100Mc nHTepBanax mexay
nepegaden Konum nNakeTos. Hanpumep, COPY=3 un PAUSE=10 o03Ha4yaeT, 4TO Kaxabln
LuMpoKoBeLlaTenbHbI nakeT 6yaeT nepepjaBatbcs No 3 pasa € nayson mMexagy Humm 1c. Ecnu
3Ha4eHne COPY =1, To napameTp PAUSE He umeeT 3Ha4eHus.

MpuMepbl koHUrypaumm (npy BeiBoae komanabl $DMP):

TXID=FFFF COPY=1 - LUMpOKOBeLLaTernbHbIM pexum. MNMepegaetca 1 konua naketa.

TXID=00FF COPY=1 - rpynnoBou pexuM. lNepegaetcs 1 konusa nakeTa.

TXID=FFFF COPY=2 PAUSE=10 - wupokoBellaTenbHbli pexunm. Kaxablh nakeT nepenaetcs
no 2 pasa c nayson B 1 c.

OcobeHHOoCTL LUMpOKOBeELLaTENbHOro pexuma aBnsieTcs TO, 47O nony4us
LUMpOKOBeLLaTeNbHbIN NakeT MOAYSb BblAAET €r0 Ha CBOM NOPT AAHHbIX B HE3aBUCUMOCTM OT CBOETO
3HaveHuss $MYID. [aHHbli pexum HeobxoauMMO ycTaHaBnvBaTb Ha 6a3oBOM MoAeme B crnyvae
KOHUrypauum cetn "Todka-MHOroTou4Ka".

Mo ymonyaHuo, napametp COPY=1 n B nopaenswowemMm OOMbWWHCTBE ClyvyaeB HeT
Heo6XoaUMOCTM ero N3MeHATb.

© 000 «PATEOC» 1998-2025 e.



Paduomodem «CINEKTP 433 | 868 v2». Pykoeodcmeo o akcnayamayuu Cmp. 40 u3 91

5.10.3 AOPECHbIV PEXXVIM BE3 MOATBEP)XOEHWS

[na paboTbl B agpecHom pexume 6e3 nogreepxaeHus napametp TXID gormkeH cogepxatb
nHanBMAayanbHbIM agpec, a napameTtp WA y nepedarouwse2o0 mooysisi yctaHoBneH B 0.

B OaHHOM pexume OTCYTCTBYET rapaHTus goctasBku. MeToabl ANS yBenMYeHUs BEPOSTHOCTU
AOCTaBKW aHanorMyHbl LUMpOKOBeLLaTeNbHOMY pexnMmy. B agpecHom pexume 6e3 noaTsepKaeHus
3agencTBoBaHbl gononHutensHole napameTpsl COPY n PAUSE. lNapametp COPY onpegenset
4YMCMO KOMUK MHAMBUAYanbHLIX nakeToB, napameTp PAUSE - naysy B 100Mc uHTepBanax mexay
nepegaden Konum nakeTos.

Mpumepsbl koHUrypaumm (Npu BeiBoge komaHabl $DMP):

TXID=0001 WA=0 COPY=1 - nepepaeTcs 1 konus naketa.
TXID=0001 WA=0 COPY=2 PAUSE=10 - kaxabl NakeT nepegaeTcs no 2 pasa c nayson B 1 c.

Oco6eHHOCTbI0O [aHHOTO pexuma sIBfsieTca TO, YTO MNpWU MNOMyYeHUM Moaynem afpecHoro
nakeTa, Ha CBOM MOPT AaHHbIX €ro BbiJACT TOMbKO TOT Moaynb, napameTtp MYID koTtoporo paseH
agpecy nony4vartensi 3Toro naketa. [JaHHbIN pexnmM MOXHO yCTaHaBnMBaTb Ha BCEX MOAYNSAX KpoMe
©a30Boro B crnyvae koHdUrypaumm cetu "Touka-MHOroToudka".

Mo ymonuyaHuio, napametp COPY=1 un B nogaBnsiowem OOMbLMHCTBE CIly4yaeB HeT
HEeOOX0ANMOCTU €ro N3MEHATb.

5.10.4 AQPECHbLIVI PEXXVM C MOOATBEPXOEHWEM

[ns paboTbl B agpecHoM pexunme ¢ noaTeepxaeHuem napameTtp TXID gomkeH cogoepxaTtb
nHanBMAyanbHbIM agpec, a napametp WA y nepedarouse20 mooysisi otnmdeH ot 0.

Mpy nonyyYyeHMn Takoro nakeTa NpMEeMHbIN MOAYIb OTCbINaeT KopoTkoe noateepxaeHue (ACK)
O ero npuéme oTnpaBuTeNto (ecru nakem npuHAM C owubkamu, nodmeepxdeHue He
omnpasnsgemcs). OTnpaBuTenb e MNpyU HenonydYeHun noaTBEPKAEHUSA MOBTOPSET nakeT. Takum
o6pa3om, B JaHHOM peXnmMe UMEerTCs rapaHTUM JOCTaBKM JaHHbIX.

He HyneBon napameTtp WA 3agaeT BpeMsi OXXnaaHus nogTBEPXXAEHMs, KOTOpOe BblpaXaeTcs U
KpaTHO BpeMeHu nepedadn 1 naketa MakcMMasnbHOro pasmepa npu TeKyLlen CKOpoCTu B adhupe n
cnocoba KoanpoBaHus.

B OoaHHOM pexume 3a4erCTBOBaH OOMNOMHUTENbHbIN napameTp TRY, KOTopbin 3agaeT Yncro
nonbiTok (0-7) nepegaum nakeTa OaHHbIX B Crnydae OTCYTCTBMS noaTBepxaeHus. Ecnn napameTtp
TRY paBeH 0, TO npu OTCYTCTBUS CBSA3M C YyOAaneHHbIM MOAyneMm, nakeT AaHHbiXx 6yaet
peTpaHcnnpoBaTbCsi 6eCKOHe4yHoe uucno pas. Ecnn napametp TRY paseH ot 1 go 7, 1o no
ucteyeHun yucna nepegad TRY u OTCyTCTBMA NOATBEPXOAEHUS, NepefalowiMi Modyrnb yaansaet
TeKyLM NakeT AaHHbIX U3 cBOero bydepa.

YaaneHHbln Moayrnb NpyY 3TOM MOXET ObITb Kak B LUMPOKOBELLATENbHOM, Tak U B OAHOM U3
agpecHbIX pexnmax.

Mpumepsbl koHUrypaumm (Npu BeiBoae komaHabl $DMP):

TXID=0001 WA=1 TRY=0 BpemMs OXugaHus nNoaTBEPXOEHWUS paBHO BpemeHu nepegayn 1-ro
naketa MakcumanbHOro pasmepa. B cnyyae oTcyTcTBUA CBA3U C
mogynem 0001, nakeT nepepaeTcs 6eCKOHeYHOe YMcno pas.

TXID=0010 WA=2 TRY=3 BpeMda OXugaHusa MOATBEPXOAEHUS paBHO BpPEMEHU nepedayn 2x
nakeToB MaKcuManbHOro pasmepa. B cnyyae oTCyTCTBUSA CBA3U C
moaynem 0010, nakeT nepegaeTtca 3 pasa nocrne 4Yero ygansaeTtcs.

Mpun oTcyTCcTBUM NOBTOPUTENEN B cucteme, napametp WA Heobxoammo yctaHaBnueathb B 1.

5.10.5 OCOBEHHOCTU MPUMEHEHMST APECHOIO PEXXUMA C MMOOTBEP)XXOEHWEM

Ecnn npegnonaraeTtca ucnonb3oBaTb MOOYNN ON1S CBA3M TOMbKO ABYX 0OBEKTOB Mexay coboMn,
TO Ha nepBbin B3rnsg 0Oonee NOrMYHbLIM  BbIFMSAUT  UCMOMb30BaHME aOpecHOro pexuma c
NOATBEPKAEHNEM, @ HE LUMPOKOBELLATENBHOrO, NOCKOMbKY B PEXMME C MOATBEPXKOEHWEM MOAYNU
«rapaHTUpyT» AOCTaBKy OaHHbIX.

Tem He MeHee, korga BHelwHee o060OpydOBaHME WCMONb3YET MPOTOKONbI C COBCTBEHHBIM
MeXaHU3MOM NMPOBEPKN LLIENOCTHOCTM 1 AocTaBkun coobieHnn (bonna, Modbus 1 nogobHble), oaxe B
cucTemax u3 2-x 06BHEKTOB Nyulle UCNoNb30BaTh LUMPOKOBELLATENbHbIN PEXUM UNN aapecHbli 6e3
noaTBEPXKAEHUS.
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[eno B TOoMm, 4YTO MOATBEPXKAEHME AOCTaBKM Ha ypOBHE MoAynen BHOCUT B paboTy cuCTEMbI
aNeMeHT HenpeackasyemMocTu M HeynpaBnseMoCTW, YTO B HEKOTOPbIX Cry4asx MOXET MpuMBecTU K
HepaboToCnOCOBHOCTM CUCTEMBI. DTO CBA3AHO C TEM, YTO Ha paboTy npoTokona obmeHa gaHHbIMK
Ha ypoOBHe BHeluHero obopyaoBaHUsA HaknagbiBaeTcss COOCTBEHHbIV NPOTOKON obMeHa AaHHbIMU Ha
YpOBHe Moaynew.

Kak npaBuno, gaxe B cryvyae cucTembl U3 ABYyX 0ObekToB, 0bopygoBaHue paboTtaeT no
NPUHLMNY «3anpoc-OTBET» - MacTep MOCbINIaeT 3anpoc M XAeT oTBeT OT criensa. lNpeacraBum, 4To
MO KakoW-TO MpuYMHEe OAMH M3 3anpocoB MacTepa He Obin AOoCTaBneH C nepBoro pasa (NoMexu B
paguokaHane) u Moaynb, 3anporpaMMMpOBaHHbIN Ha paboTy C MOATBEPXAEHWEM HaduHaeT
NMOBTOPATb €ro HecKomnbKo pa3. MacTep npu 3TOM yxe He OOXAarnca oTBeTa Ha 3TOT 3anpoc u
nocblfiaeT B MOAyMb CriedyroLmin 3anpoc, KOTopbln nonagaeTt B 6ydep MOAyns v XAeT TaM CBOeWn
ovepeam Ha oTnpaBKy (MOAYIb 3aHAT AOCTaBKOW NpeabiayLlero 3anpoca).

Takmx 3anpocoB MOXeT HaKoMUTbCA HECKOMbKO, U Npu BO30OHOBMEHWMU CBA3W BCe OHWM OyayT
nepeaaHbl B 3up, NPUHATLI CIIEMBOM, U CrerB OTBETUT Ha BCe 3TK 3anpockl. Mactep MoxeT ObiTb
He rOTOB K TaKOW CUTyauuuM — OH YXXe U «3abbin» Npo He OTBEYEHHbIE 3anpockbl, a TyT OHW ByayT
nony4yeHbl.

B xygwem cnyyae (Npy AOCTaTOMHO NPOAOIHKUTENBHOM NponagaHum CBS3M) MOXET Cry4uTbCs
Takke cMTyauus, Korga nosiHOCTbo 3anonHuTea Gydep MOAyNnsa n AaHHble Ha Bxoae B Moaysb OyayT
NPOCTO NOTEPSIHbI.

Takum ob6pas3om, npu MCNONb30BaHUN aAPECHOro pexuMma C NoATBEPXKAEHMEM BO3MOXHbI
CcuTyaumu, Korga Bpems nonyvyeHns oTBeTa Ha 3anpoc CTaHOBUTCA HenpeackasyembiM. Kpome aToro,
€CTb BEPOATHOCTb BbIXOA4A CUCTEMbl U3-NMog KOHTPOMNS M NOTEpU AaHHbIX — MOAYNN MOryT ObITb
3aHATbl obGecnevyeHMeM rapaHTuM LOCTaBKM YXKe He HYXHbIX AaHHbIX, a HyXHble AaHHble ByayT
CT@HOBUTbLCS HEHY)XXHbIMU UITM BOBCE TEPATLCS.

B wwupokoBelaTenbHOM Xe pexume (Mnv agpecHbii 6e3 NoATBepXAeHWs1) HeynpaBnsemblX U
HEOOBbACHMMbIX CUTYaLNA BO3HUKHYTb HE MOXET. XyaLlee, YTO MOXET CIyunTbCs B criydae npobnem
CO CBSA3bI0 — Ha HEKOTOpbIe 3anpockbl He ByAyT NonyyYeHbl OTBETHI, @ NPV NOSBNEHMN CBA3N paboTa
CUCTEMbl aBTOMATMYECKN ObICTPO BO30GHOBUTCS.

B oTnnumne ot octanbHbIX PEXNMOB, B a4PECHOM peXnme ¢ NOATBEPXKOEHNEM B Cryvae
ycTaHoBku napameTtpa $TRY B He HyneBoe 3Ha4YeHUe 1 nepeaaym naketa HeCKONbKMMM
yacTsMu, B Cnyyae oTCyTCTBUA CBA3U (AOCTUXKEHUe cyeTumnka TRY 3agaHHON BENUYMHBI) He
nepefaHHble OCTaBLUMECs AaHHble yaanaTces u3 bydepa.

Honyctum, yto B pexxume EOT Ha NopT AaHHbIX NpULIen eavHbIn nakeT pasmepom 600 6anT.
Mopgynb He moxeT nepegaTtb 600 6anT ogHUM NakeTom M pa3obbeT ero Ha 2 nakeTa, Hanpumep,
512 n 88 6anT. B cnyyae, ecnu cyeTYnK HENONyYeHUs NOATBEPKAEHUA AOCTUTHET CBOErO
3aaHHOro 3Ha4YeHus Npu nepegaye nepeoro naketa 512 6anT, To octaBwuncs nakeT 88 6ant
He BygeT nepegasaTtbes M OyaeT yaaneH us Gydepa.

5.11 PerPAHCHSIUNS NAKETOB

Mogaynb cnocobeH peTpaHCnMpoBaTb NakeTbl, HE yTpayMBasi CBOMX OCHOBHbLIX (OYHKLWNA.
B moayne peanunsoBaHo 2 cnocoba peTpaHcnauun.

PeTpaHcnsauua no macke

B cucteme moxet OblTb 4O 8 peTpaHCnATOpOB, HOMEpa KOTOpbIX 3agarTcsa komaHaon $RT.
Agpeca peTpaHcnMpyeMbix NakeToB 3agatotcsa komaHgon $RID.

B kaxxgom nakete, nepegaBaemMoM B 3up, HAXoauTCa cneumnanbHoe peTpaHCnsauMOHHOE none
(PI), koTopoe obpabaTbiBaeTCA KaKablM aKTUBHbIM peTpaHcnaTopom. Moaynb, paboTtasa B pexume
peTpaHcnsaTopa, nNpuHuMast kagp w3 adwumpa, aHanuampyet Pl un agpeca RIDx. Ecnm B Pl
OTCYTCTBYET MapKep peTpaHCnauun nsi 4aHHOro Mogyns v agpec B nakete cosnan ¢ OgHUMM K3
RIDX, NpuMHATBIN Kagp 3anncbiBaeTCA BO BHYTPEHHIOK PETPAHCIISAUMOHHYI0 odepedb, paboTaroLlyto
no npuHuuny FIFO (nepBbin BOwen, NepBbl BbiWen).

PeTpaHcnaumsa cooOLueHnid, HaxOaswWwmxcs B o4vepean, MMEET MEHbLUMA NpuopuTeT Mo
CpaBHEHMIO C nepeaayven cobCTBEHHbIX AaHHbIX Moaynda. PeTpaHcnaums MHOPMaLNOHHBIX NakeToB
NponcXoauT TOMbKO B Cryvae nNpaBuIibHOro Npuéma BCcex AaHHbIX NakeTa 6e3 owmnbok.
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Mockonbky Mogynb B adwmpe paboTaeT B MNONYAYNNAEKCHOM pexume, Npu NpUMEHEeHUn
peTpaHCcNATOpOB obLasi CKOPOCTb Nepefayvn yMeHbLIAeTCcss NpsiMoO MPOMOPLUOHANBHO KONUYECTBY
aKTMBHbIX PETPAHCNSTOPOB, 3a4eNCTBOBaHHbIX B NpoLiecce nepeaayn faHHbIX Mexay aboHeHTamu.

Ana aktmBM3aumMm pexuma peTpaHCcnauum [OCTaTOMHO MPUCBOUTL  MOAYMO  YHWUKaNbHbIN
peTpaHCNAUMOHHbIN ~ HOMep  (komaHga $RT) wm  BBectM xota  Obl  oauH  agpec
oTnpasuTens/nony4yaTtens, nakeTbl KOTOPOro He06xoAMMO peTpaHcnmpoBaTb (komaHda $RID).

Bonee nogpobHO O AOMOMHUTENBbHLIX BO3MOXHOCTAX MO PETPaHCnAUMM CM. B pasgene
«PacumpeHHble BO3MOXHOCTM NpYeMa U peTpaHCNsaLUMM NaKeToBY.

Pexnm RTMX

PeTpaHcnauma nakeToB OCHOBaHHAsi Ha MapwpyTyv3aumm gadHbix. MapwpyTtel 1 BcSA
KOHUrypaumnsa 3agaeTtcsa Tonbko B 6a3oBom mogeme. bonee nogpobHo o pexume cMm. pasgen
"Pexum petpaHcnsaunm RTMX".

5.12 Anroputm BbixonA B 3eup (LBT)

B HopmanbHOM pexnme paboTbl, NPy HANMYMKN SaHHbIX U OTCYTCTBUSA NpMeMa Mone3HbIX JaHHbIX
B TEKyLLUMA MOMEHT, MOAyIfb Cpa3y HavvMHaeT nepefaBaTb CBOW AaHHblE B a¢hup. OTOro A4OCTaTOYHO
Onst OONnbLUMHCTBA MPUMEHEHWI MOCTPOEHHBLIX MO cucTeme "3anpoc-oTBeT'. OgHako BO3MOXHbI
BapuMaHTbl MOCTPOEHUSI CUCTEM, KOrga HECKOMbKO MOAYNen AOMMKHbl Hes3aBMCUMO ApYyr OT Apyra
nepeaasaTb AaHHble. B aToM cny4vae, ¢ 6onbluen Jonen BepOATHOCTM MOTYT BO3HUKHYTb KOMNMU3nm
npv nepegave AaHHbIX, YTO NpMBeAEeT K UX NOTepe yXe Ha HadanbHOM aTane nepegaydu.

Ana Taknx crnyyaeB, B MOAyrie peanu3oBaH MPOCTON anropuTM MHOXECTBEHHOro AoCcTyna K
admpy (Listen Before Transmit). Anroputm 3saknoyaeTcs B MNCeBOOCyYanHOW 3afepXke nepes
nepegaden, B TeHEHUM KOTOPOM OCYLLECTBNSETCA aHanua admpa Ha npeameT npuema naketa. Ecnu
B TEYEHUWN 3TOWN 3a4epPXKn 13 acpmpa NpUHAT NakeT (M1 HaYMHaeTCcs Npuem), nocne ero o6paboTku
3ajepxKa reHepupyetcs 3aHoBO. Ecnu npuema naketa He 6bifo, Modynb HavyvMHaeT nepepaBaTb
CBOM AaHHble. Anroputm 3agaetcst napameTpom $LBT 1 MoxeT npuHUMaTh criegytowmne sHauyeHus:

0 - oTcyTCTBUME 3agepxek nepeq nepegaden (Mo yMOnYaHuio);

1- "anuHHBIR" anropuTtMm. 3agepxka Ons aHanusa admpa kpaTHa BpeMeHu nepegadm 1/2 ot
ANuHbl Nnpeambynbl. MakcMmanbHasa 3agepkka paBHa BpeMeHu nepeagayn naketa 512 6an;

2 - "kopoTkun" anroputMm. 3agepxka Ons aHanu3a adupa KpaTtHa BpemMeHu nepegayn 1/2 ot
ANVHBbI Npeambynbl. MakcumanbHas 3agepkka paBHa BpeMeHu nepedayn nakerta 256 6anT;

K npumepy, Ha ckopoctn $AR=3, $MN=3 n BblkntoyeHHom $FEC, Bpemsi nepegayv naketa
MakcMmarbHOW ANuHbl cocTaenseT 523 mc. B cnyvae "gnuHHOro" anroputMma mofynb reHepupyet
nceBOoOCNYyYanHY0 3adepXKy KpaTHyto 8Mc B npefenax 523 mc (B criydae "KOpoTKoro" - kpaTHyto 8
MC B npegenax 262 mc). Ecnu B Te4eHMM 3TON 3aepKKM HET npuema naketa Moaysb BbIXOAWUT Ha
nepegadvy, MHaye NPUHUMaEeT NakeT U 3aHOBO reHepupyeT 3adepXKKY.

Kak BMOHO M3 cpaBHeHus, "kopoTkuin" anropytm 6onee "GbICTpbIA" M B criyd4ae HebonbLioro
KonmnyecTsa Moaynen B cucteMe, No3BonseT yBENUYMTb NPONYCKHYH CMNOCOBHOCTL HEe TpaTa NULLHEee
BpeMs Ha aHanun3 achupa.

B cuctemax ¢ ogHuMM "MacTepoM” pekoMmeHayeTca oTknoYaTth anroput™ LBT T.K. oH
MOXET MPUBECTU K HE KOHTPONMPYEMOMY BPEMEHM OTKNMKA "Cnans" Moaynen nus-3a
reHepaumm NCeBooCNyYanHbIX 3a4epXKeK nepeq nepegadvyen gaHHbIX B apup.
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6 DOPMAT INAKETA B 3®UNPE.

6.1

6.2

MakcumanbHbI 0bwuti pasmep naketa B admpe coctaBnsieT 512 6ant. [lepen nepepaven B
ahmp AaHHbIe NPOXo4AT criegyowme aTanbl npeasapuTensHon obpaboTku:

e [poBepKa AaHHbIX HAa 7 GuTHbIN doopmat. CxaTme B cnyyae nosioKUTENbHON NPOBEPKU;

e pnobaBneHne n3bbITOYHOCTU (MOMEXOYCTONYMBOE KOONUPOBAHUE);

e pa3bueHne nakeTa Ha 32-6anTHble BGNOKM N BblYMCNEHNE KOHTPONBHOWM CyMMbI ANSl K&XXO4Oro

6roka.

Mpu npruéme naketa n3 agupa MOAEM co3faeT MapKepbl NPaBUIIbHOCTU NpPUémMa Kaxaoro G6roka
WHOpMaUMN - BbIMUCASIETCA €ro KOHTPONbHasi CymMMa W CpaBHUBAETCA C nosiydyeHHon. Ecnu
KOHTpOSbHbIE CYyMMbl COBMajatT, Mapkep And 3Ttoro 6roka ycTaHaenuBaetca B «1», u 6Gnok
KonmpyeTcsi BO BHYTpPeHHU Bydoep. MIHave mapkep yctaHaenueaeTcs B «0», a 6nok nrHopumpyetcs.
Ecnn nocne o6paboTkM naketa Bce Mapkepbl paBHbl «1», AaHHblE CYATAKTCA KOPPEKTHBbIMU WU
nepegatoTcs B nopT moaynd. MHaye oxuaaeTca MOBTOPHbLIM NPUEM AaHHOrO naketa (ecnu 3To
nogpasymeBaeTcs yCTaHOBEHHLIM PEXUMOM paboThl).

B cnyyae NOBTOpPHOM peTpaHCnAUMM OOHOMO M TOro Xe naketa (B agpecHOM pexume C
NnoATBEPXKOAEHMEM) WNU MNepedayn Konur naketa (B LUMPOKOBELlATeNbHOM WM agpecHoMm 6e3
noaTBepXaeHnsa) mogynb nepegaet 6rnokuM BHYTpM naketa B obpaTtHoM nopsigke. Hanpumep, 3agaH
pexuMm nepegadM naketa no 2 KonMm K Heobxogmmo nepegaTtb 128 ©Gant agaHHbix. Mogewm
ccopmumpyetr naket u3 4 OGnokoB. B nepBon konum Onoku OyayT nepegaBaTbCs B
nocneposartensHoctn 0,1,2 n 3, a Bo BTopon - 3,2,1 n 0.

NpuMeHeHe MapKepoB YMEHbLUAeT BpeMsi [LOCTOBEPHOM W rapaHTMPOBaHHOW nepegayn
MHopMaLMK B CriyYae He NPOXOXAEHUS nakeTa ¢ NepBoro pasa.

TMToMEXOYCTONYNBOE KOANPOBAHMUE (FEC)

[Ana ymeHblleHMs NOBTOPHbIX Nepeday WHMOPMAaLMOHHbIX MakeToB, a Takke Ana 6Gonee
HaAEXHOW nepeaayn AaHHbIX KPOME UCNOMb30BaHWSA NOATBEPXKAEHUA, MOXHO UCMONb30BaTh NPSIMoe
ncnpaenexHne owubok (FEC). [Ons aTtoro B Mogyne peanu3oBaHbl HECKONbKO Ccnocobos
NOMEXoycTonumBoro kogmpoBaHus: kog Pupa-ConomoHa (RS) wn kog Xommudra (HAM).
XapakTepuCTUKM KOAOB NpUBEAEHbI B crieaytolwen Tabnuue:

Koa | CkopocTb XapakTepucTukm

RS(7,5) 0,714 Kaxxgoe kogoBoe crnoBo cocTouMT M3 15 uHpopmaumoHHbix (i) un 6
npoBepoYHbIX (p) 6UT. Ncnpaenenue 3 (MHpOPMALUNOHHLIX) BuTa.
RS(7,3) 0,429 KopoBoe cnoBo coctouT 13 9i+12p 6ut. UcnpaeneHue 6 ourT.
RS(15,11) 0,733 Kogosoe cnoBo coctouT 13 44i+16p 6ut. NcnpasneHue 8 6ur.
RS(15,9) 0,600 KogoBoe cnoBo coctouT 13 36i+24p 6ut. NcnpaeneHue 12 our.
HAM(12,8) 0,667 Koposoe cnoBo coctouT 13 8i+ 4p 6ut. Ucnpaenenue 1 6urT.
HET 1 -

Mpun BbIGOpe TMNa FEC HeobxoaMMo yunTbiBaTb XapakTep nomMex B adupe Ui pexxmm paboTbl
moayns. Hanpumep, B agpecHOM pexume C NOATBEPXKAEHMEM, KOrAa HenpaBuibHO NPUHATLIA NakeT
OyaeT peTpaHCnMpoBaH, LenecoobpasHo NCMonb30BaTb MEHee MOLLHbIE KOAbl UK BOBCE 0BONTUCH
6e3 Hux. B pexume xe wWmpoKoBellaTenbHbIA rapaHTUss AOCTaBKM AaHHbIX OTCYTCTBYET, U AOniS
MOBbILLIEHUSA BEPOATHOCTM LOCTaBKM onpasaaHo ucnonb3oBaHne FEC.

Ucnonb3oBaHne FEC NpMBOAUT K CHUXEHUIO «UMHAOPMALMOHHOM» CKOPOCTU AaHHbIX B admpe
(ckopocTb koga). Hanpumep, npu mncnonb3oBaHuu kopja RS(7,3) npu «usmdeckom» CKOpocTn B
achmpe 9600 604 nonyymm «MHOPMaLMOHHYO» ckopocTb 9600x0,429 = 4118 604.

Tun FEC nepenaétca B 3arofioBKke naketa, MO3TOMY HeT HeobXogMmocTu
yCTaHaBnmBaTb 0AnHaKoBbIN FEC Ha Bcex moaynsix.

Trn NnomMexoycToMYMBOro KoanpoBaHus 1 3agaetcst komaHgon $FEC.

TMEPEMEXEHUE

Ha npakTvke 4acTo uckaxarTCca He oTAenbHble 6uTbl, a uenble rnocredosameribHOCmMuU 6uT,
noaTomy npu mcnonb3oBaHun FEC agpdeKkTMBHO NpUMEHeHNE nepemexeHnsi NHPOPMaLUMOHHbBIX Y
NpOBEpPOYHbIX CMMBOMOB. [pouecc 3akniovaeTcs B nepefadye cHayana nepBbiX CUMBOSIOB KaXOoro
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KOOOBOrO CIOBa, NMOTOM BTOPLIX, TPETbUX U T.O. B cnyyae BO3HMKHOBEHWSI NAKeTHOW OLIMOKKM nocne
npoueaypbl Ae NepeMexeHusi oLMbKM paBHOMEPHO pacrnpeienaTcsi B KaxaoM KoAoBoM criose. Mpu
3TOM MOBbILLAETCS BEPOSITHOCTb UCTIPaBEHMs1 OLUIMGOK B MPUHATBLIX AaHHbIX.

Ncnpaensiembix McnpaBnsiemblx oMGOK ¢
Kon owmnbok 6e3 nepemexeHnem B 6noke Ha 32 6anTa

nepemMexeHusi, out But Bant

RS (7,5) 3 54 6,75

RS (7,3) 6 174 21,75
RS (15,11) 8 48 6
RS (15,9) 12 96 12
HAM(12,8) 1 32 4

6.3  MynbTUnaMKAUMst GAHHBIX

Ecnn pasmep nonb3oBaTenbCKUX AaHHbIX [ANS TeKylwero naketa 3HauYuTenbHO MeHbLue
MakcumarnbHOro pasmepa naketa B achmpe, Moaynb KonupyeT AaHHble nNo 6nokam. 3To yBenvunBaeT
BEPOATHOCTb Mpuema WHpopmaumMm - Ha NPUEMHOM KOHLEe MOAYSb MO KOHTPOMbHOW CyMMe
BblOMpaeT npaBunbHbIM ONOK U OTKMObLIBAET HEKOPPEKTHbIN. B cneaytowen tabnuue npuBegeHa
3aBMCUMOCTb MYINbTUMMAMKaUUN OT pa3Mepa AaHHbIX U BbibpaHHoro FEC.

FEC | Pa3mep gaHHbIX, 6anTt MynbTunamkauus

RS(7,5) 1 66 x 3
67 100 x 2

101 012 oTcyTCTBYET
RS(7,3) 1 64 x 3
65 97 x 2

98 012 oTcyTcTBYeT
RS(15,11) 1 66 x 3
67 99 x 2

100 512 oTcyTCTBYET
RS(15,9) 1 72 x 3
73 108 x 2

109 512 oTcyTCTBYeT
HAM(12,8) 1 64 x 3
nnu 65 96 x 2

OTCyTCTBYET 96 512 OTCyTCTBYET

Hanpumep, pana «koga RS(7,5) pasmep wMynbTunnukaumm 3  O3Ha4yaeT, 4YTO ecnu

nonb3oBaTenbCkMe AdaHHble ANA Tekywero naketa Oyayt ot 1 go 66 6anT, TO OHM OyayT
aybnvpoBaHbl 3 pasa B ogHOM naketa. Ecnu pasmep AaHHbiX npesbiwaet 101 6Gant, TO
MynbTUNAMKaLmMm He byaert.

NOPT NAKET
6NOoK AaHHbIX onok 32 6ant 6nok 32 6ant 6nok 32 6ant
32 6ant (konus N1) (konus N2) (konus N3)
\ / + \ /
Onok 32Q4anT Onok 32 6ant 6nok 32 T
PALOI®UP (kormn (korna N2) (konus
V4 + V4 NOPT
610K AaHHbIX 32 6anT
onok 32 6ant 6nok 32 6ant 6nok 32 6ant (xonmna N2)
NPUEM (kornsa N1) (korna N2) (korus N3)
1

BoamoxHOCTb MynbTUNNMKaummn 3agaetcsa komaHgon $DM (o ymonyaHuUo 8biKMoYeHa)

Mpwn BKMOYEHHOM WM PpOBaHNS AaHHbIX AES, MynbTUNNukKaumMa asToMaTtuyeckm
oTknoYaeTcs. Takke, Npu MynbTUNNKaLMN HE OCYLLECTBNSETCA aHann3 AaHHbIX
B TeKyLLeM nakete Ha 7 BUTHoe 3HadeHue.
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6.4

6.5

PAHOOMU3ALMSI (CKPEMBIMPOBAHME)

[na KoppekTHOro OyHKUMOHMPOBAHUSA MPUEMHMKA MOAEMa MpU BblAENEHUN AaHHbIX U3 admpa
NMOTOK AaHHbIX HE JOIMKEH MMETb AnMHHLIX (bonee 8 6uT) nocnegoBartensHocTen «0» unu «1». nga
obecneveHns 3TOro ycrnoBusi MOAEM NpU Nepefade paH4OMU3MPYET NOTOK AaHHbIX C MOMOLLbIO 16-
OuTHOro reHepaTtopa nceBAoOCHyYaMHOW MocnegoBaTenbHOCTU. BepoaTHOCTbL Hanuumsi B MOTOKE
OaHHbIX ONMHHBIX nocriegoBatenbHocTen «0» nnm «1» ymeHbLuaeTcs.

Panoommnsauus He MOXET MOJTHOCTbI UCKITOUUTL BEPOATHOCTb MOSIBNEHUSA B MOTOKE AMUHHbIX
nocneposatensHocten «0» mnu «1», NO3TOMY C Lenbl MNOBbIWEHUA HaAeXHOCTU npu npueme
OaHHbIX B Mogyne peanuaoBaHa (OyHKUNSA NPUHYAUTENBbHOW BCTABKM B MOTOK OaHHbLIX «NepenagosBy
ypoBHen. [na aT1oro GuTbl B MOTOKE [AaHHbIX AyONMpYHOTCS CBOMMM WHBEPCHBbIMU 3HAYEHUSIMMU.
KomaHngon SMN 3apaetcsi ypoBeHb, KOTOpbI onpeaensieT Yicno 6ut nepegaBaembix B agup 6es
n3aMeHeHun (nocrne paHgomusaTopa), Mnocre 4Yero B BbIXOQHOW MNOTOK BCTaBnsetca 1 6wurT,
SABMAOWMIACA WHBepcuen npegpiaywero. Takum o06pasoM, BbIXOLHOM MOTOK [OaHHbIX Oyaer
ob6s3aTenbHO MMeTb Heobxoaumble nepenagbl. OnpegeneHbl cneayoLwmne ypoBHM:

$MN=  WHBepcus nocne:
0 kaxxgoro outa. (kog ManuecTtep 2)
1 Kaxxgoro 6-ro 6uta
2 kaxpgoro 15-ro buta
3 kaxxgoro 10-ro 6uTa (rmo ymosiyaHuro)

OLEHKA BPEMEHM NMEPEQAYUN

[na KOPPEKTHOM YCTaHOBKM TaWM-ayTa OXuAaaHus OTBeTa Yy MacTepa CUCTEMbl MOXHO
BOcnonb3oBaTbca kKomaHgon $TXT. KomaHaa BbIBOOUT BpeMs nepedayn naketa B adupe npwm
TekyLen kKoHdurypaumm mogyns (CKopocTb B acmpe, MOMEXOYCTONYMBOE KOOMPOBaHUE U T.4).

Tanvm-ayT cknagpiBaeTcs U3 BpeMeHU nepegayum 3anpoca, OTBeTa U BpeMeHn nepegayn AaHHbIX
no nocnegoBaTenbHOMY WHTepdency. B kadectBe pasmepa 3anpoca u oTBeTa Heobxoammo
3agaBaTb MakCMMarbHble 3Ha4YEeHUS B CUCTEME.

Hanpumep, n3BecTtHo, 4YTO pasmep 3anpoca He npesbiwaeT 20 6anT, a pa3amep oTBeTa He Gonee
256 6anTt. [JonycTtum, Moaynb HAaCTPOEH Ha cregyowme napaMmeTpbl:

$AR=3 - CkopocTb B achmpe 9600 6ut/cek
$FEC=3 - Kog FEC RS(15.9)
$MN=3 - BcrtaBka nHBepcHoro 6uta nocne kaxaoro 10-ro
Bbluncnsiem Bpems nepegaydm 3anpoca n otTeeTa:
OK> S$TXT 020 256
txReq = 70 ms (20)
txAns = 436 ms (256)
txCom = 554 ms (532)
sum 1060 ms

MakcumanbHoe BpeMs nepegaymn B adupe byaet 506 mc. K aTomy BpemeHu HyxHO npubasBuTb
Bpems nepefadn no nposogHoMy mHTepdency. 3anpoc bygeTt nepenasaTtbca no nopty 1 pas (oT
yaaneHHoro mogemMa K nogknio4eHHoOMy YCTPOWCTBY), a OTBET 2 pa3sa (OT yAaneHHOro yCTpouCTBa K
MoZeMy M OT MacTtep mogema K yctponctsy mactep). O6wuin pasmep AaHHbIX NepegaBaemMblx Mo
nopTy B npumepe 6ypet 20 + 2*256 = 532 6awnt. [pu ckopocTn no uHtepdency 9600 ato 3anmert
(532 * 10) / 9600=554 mc.

Obwee Bpems, Takum obpasom coctaBnsieT 506+554=1060 mc. K atomy BpeMeHn Heobxoanmo
nNpnbasuTb Bpems OTKNMKa 0bopyaoBaHus 1 3anac, Hanpumep, B 100mc.
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7 PACLUNPEHHBIE BO3MOXHOCTU NMPUEMA U PETPAHCJISIUNN

PaclumpeHHble BO3MOXHOCTW AN peTpaHcnauun U1 npuéma nakeToB nogpasymesBatoT
AOMNOMHUTESNbHBIN aHanu3 naketa no nosiyYeHHoMy peTpaHcnaumoHHomy nonto (PI1) ¢ uenbto ero
JanbHenwen petpaHcnsaumm un/unu npuéma. Jliobor nakeT, npeaHasHauYeHHbIn OAs pacLUMpEeHHON
peTpaHcnauMn unu npuéma, naeHTUdUUnpyeTca agpecom, KOTOpbIi 3aHMMaeT ofHYy A4elnky BO
BHYTpeHHen Tabnuue mogynsa. Bcero MmoxeT ObiTb 3anporpammmpoBaHo A0 8 pasnuyHbiX A4yeek. B
agpece s4ekn MoXeT OblTb Kak MHAMBMAYanbHbIN aapec, Tak U Macka Ha NoArpynny wunw rpynmny.
Hanunune mackm o03HayaeT, 4YTO He OydeT MpPOMCXOAWUTb CPaBHEHWE CTaplumMx Wunu mnagwmx
3HaA4YeHM agpecoB MOMYYEHHOro nakeTa M agpeca S4erkn, a OKOH4YaTeNnbHOoe pelleHne obyaet
OCHOBbIBaATbCS Ha CpaBHEHWW YacTen agpecoB, He «3aKpbITbiX» MackoW. Kaxpas syenka mMoxeT
cogepxatb Nnobon maeHtudpukatop agpeca (peTpaHcrsaumst unu npuém). Aderikn Heobxogmumo
pacnpegenatb Mexay uAaeHTUudukatopamn, ucxoga w3  peanbHoW HeobxoguMmocTh, M no
BO3MOXHOCTM Has3HadaTb agpecaumio B paguMoceTu Takmm obpasom, 4ToObl Gbina BO3MOXHOCTb
BBeEeHMS He uvHAMBMAOYanbHbIX adpecoB, a rpynnoBbiX. WOeHTUMUKATOP KaKaon SAYenkn
aBTOMAaTMYECKM NpUcBanBaeTcs nNpu BbinonHeHun komaHg $RID n $PID.

Kaxpgaa gayenka MOXeT cogepxaTb creumanbHyto Macky gng adanusa Pl naketa. [Mpwu
nporpaMMmMpoBaHN Macku nNpegycMoTpeHbl Ase norndeckune onepauuun: «UIMU» (cumeon «|» ) n «A»
(cumBon «&»). Ecnm mackon HeobxogumMo BbIOENUTb OOWH WM HECKOMbKO pPeTpaHCNATOpOB,
ykasaHHbIX B PI1 nakeTa, To ucnonssyetca onepauns «UIW», ecnu rpynny — onepauusa «WU». Ecnu
nakeT OT peTpaHcndatopa (rpynnbl pPeTpaHCnATOPOB) AOMKeH ObiTb obOpaboTaH, Heobxogumo B
KOMaHae nporpammMmMpoBaHnsa Macku ykasaTb 3Hak 06paboTku «+», nHavye — «-».

Mpu nporpammupoBaHun agpecos $RIDx BBoasATCcsA cneayolime napameTpsbi:
e [pu3HaK agpeca NOBTOPSIEMOro NakeTa (agpec oTnpaBuTensi/agpec nonyyarens);
* [pU3HaK paspeLlleHuns Ha noBTop naketa c PI1, paBHbIM «0»;
e cneumarnbHas Macka un noruyeckasi onepaumsi, kKotopas onpegensieT 4enNcTBmMe Mexay
3anporpaMmMmMpoBaHHON Mackor 1 nony4vyeHHelM Pl nakeTa.

MporpammupoBaTth aHanu3 macku Pl cneayeT Tonbko B TOM criydae, ecnv mexay
KOHEYHbIM aGOHEHTOM U LIEMOYKON PETPaHCNSTOPOB CYLLECTBYET «NpsiMasi BUAUMOCTb» B
paguoadupe, BCreacTBNE Yero MOXET yBeNnuYnBaTbcs Tpadumk NakeToB M3-3a
MHOXECTBEHHOW peTpaHCNsALUN.

PaccmoTpum npumep HeobxogmmocTy aHanmsa Pl naketa Ha npeaMeT NOBTOPEHMS], yuYuTbiBas
cneumarnbsHy Macky.

B cnyyae ecnu peTpaHCnsTopbl HAXOAATCA B MPSMON BMOUMOCTU ApYyr OT Apyra, MOryT MMeTb
MECTO NULLHME NOBTOPbI NakeToB. [laHHas cuTyaums UNMCTPUPYETCS Ha CeayoLweM PUCYHKe:

TXID:FF|:|:
N l y 4
O =

NS R
0002@ N — Rt 2]0004
MOoos

Mogynu 0002, 0003 n 0004 «cnbiwaTt» Apyr gpyra n paboTalT B pexunme peTpaHCNSaTOpOoB
nakeTtoB Ansa moayrnen 0008, 0006 n 0007 ot 6a3zosoro 0001.

PaccmoTpum npoxoxaeHue wupokoBeLlatensHoro naketa ot 0001 go 0006. B gaHHoW cuTyaumm
0003 nosTopuT nNpsaMomn naket ot 0001 m nakeTbl, peTpaHcnnpoBaHHble Moaynammu 0002 n 0004.
CnepoBartenbHo, B HanpasneHun 0006 6yget 3 naketa ot 0001. Takke, Ha mogysnb 0006 BO3MOXHO
npoxoxgeHue (MyHKTUpHas NUHUS) NPAMbIX NakeToB OT peTpaHcnaTopoB 0 1 2. 3dup Byaet 3abut
NULWHUMKW NakeTamMmn 1 cKopee BCero, Takas cuctema pabortaTb He OyaerT.

3agagum ana moaynsa 0006 n 0003 Tenepb Takyko paclUMPEHHY KOHUrypaumio:
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[0001]TXID=FFFF
0007]

\O“ —>N
ooozm 0004
'Rt 1 LRIE
PID0=0001 1|+ [0006 2:8228882 21 02|-

[na 0003 koHGUrypaums paclumdpoBbIBaeTCA Kak:
RID0=0001 S1 02]- He nosTopsTtb oT 0001, ecnn oHM npownu Yepes peTpaHcnaTop 0 NN 2
RID1=0006 S1 MoBTopATb OT 0006

[na 0006 koHdUrypaums paclumdpoBbIBaeTCA Kak:
PID0=0001 1|+ MpyvHmaTh 0T 0001 TOMNBKO, ecnn OH NpoLuen Yyepes peTpaHcnaTop 1

OkoHuaTenbHasi HacTponka cuctemMbl OyaeT BbIrMAAEeTb CreayowmnmM obpasom:;
PID0=0001 0|+ 0008 0001 |TXID=FFFF
w l 0007 |PID0=0001 2|+
O O

ooozm T 0004

RID0=0001 S1 01|-

RID0=0001 S1 12|-
RID1=0008 S1 | - RID0=0001 S1 02|- RID1=0007 S1
PID0=0001 1+[0006|" L J1_0506 51

Mpymepsbl NporpaMmMmMpoBaHnUS Macok:
RID1=0001 S1 57&+ | PeTtpaHcnupoBaTtb nakeTbl 0T 0001, TONMbLKO €CNN OHWU YyXe peTpaHCNUpOoBaHbI
peTpaHcnaTtopamu 5 U 7. B ntobom Apyrom criyqae oHu He peTpaHCnmnpyeTcs.

RID7=0001 D1 57&- | He peTtpaHcnupoBaTb nakeTbl, NpegHa3HayeHHble moaynto 0001, koTopble yxe
peTpaHcnnpoBaHbl peTpaHcnsaTopamu 5 U 7. B nwobom gpyrom crnyvae OHu
peTpaHCcnnpyoTcs.

RID1=0001 SO 07|+ | PetpaHcnupoBaTb naketbl OT 0001, TONMLKO €CnNM OHW Yyxe Oblinu
peTpaHcnunpoBaHbl peTpaHcnaTopamn 0 UJTN 7. B nobom gpyrom crnyyae oHu
He peTpaHcnpyeTcs.

RID1=00FF S1 07]- | He peTpaHcnunpoBaTb nakeTbl OT rpynnbl aboHeHToB (0001, 0002...000E),
KoTopble yxe bbinn peTpaHcnupoBaHbl peTtpaHcnatopamu 0 NN 7. B nobom
APYroM crnyyae OHWU peTpaHcnmpyeTcs.

Ewe oanH npumep (NOBTOPUTENM B JIMHMIO) NOKa3aH Ha PUCYHKE HUXKeE:

%,_——--N:O :;v

« G TGED T
» O« <
[Rt 0J0002  [Rt 1]0003 [Rt 2]0004 [Rt 3]0005
RID0=0001 S1 RID0=0001 SO RID0=0001 SO RID0=0001 S1
RID1=0006 SO RID1=0006 SO RID1=0006 SO RID1=0006 SO

Heobxoanmo obecneuntb cBs3b Mexay mogynsmu 0001 n 0006. [ns atoro noHagobunoch 4
peTpaHcnaTopa. Mpy nnaHnpoBaHUM 06HAPYXMNOCh YacTUYHOE NPOXOXAEHNE paanocurHana Mexay
0002 n 0004 n mexgy 0003 n 0005. Ecnu 3anporpammupoBaTb peTpaHCASATOpbl CTaHO4APTHLIMU
cpeactBamum (6e3 aHanu3a macok), To B achmpe ByayT NUHME nakeTbl, KOTOPble MOryT NPUBECTU K
He paboTocnoCOBHOCTM CUCTEMBI.
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PID0=0001 3&+

PID0O=00FF 0&+
[0003] " *Os > O »O« 50u”"
0002 0003 m0004 MOoos

RID0=0001 S1 RID0=0001 SO 0&+ RID0=0001 SO 1&+ RID0=0001 SO 2&+
RID1=00FF SO 1&+ RID1=00FF SO 2&+ RID1=00FF SO 3&+ RID1=0006 S1

BBegeHne COOTBETCTBYHOLMX MacoK Y PeTPaHCnATOPOB MO3BOMWIO CTPOro onpenenvtb nyTb
npoxoxaeHns naketoB mexgy mogynsamum 0001 n 0006 He obpawas BHUMaHME €Crnv fn npsamoe
NPOXoXAEeHNe curHana Mexay MogynsiMm peTpaHcnAaTopaMu Unm HeT .

7.1  PETPAHCHAUMS C NOOMEHOW AQPECA MONYYATENS

PaccmoTtpum npumep, korga ¢ 6asosoro mogyns 0001 Heobxogmmo onpalumBaTb YCTPOWCTBA
nogknoyeHHole k 0002-0005. TMpuyem rpynna moaynen 0003-0005 Haxogutcsl B He 30HbI
yctonymson ceasun. Mocne Beoga nostoputensa Rt0 y mogynen 0003-0005 Heobxoammo nponucaTb
MacCK/ pacLUMpPEHHOro NpuemMa, Ytobbl CKINIOYMTE NpUeM NpsiMbIX NakeToB. basoBomy Moaynto Takke
Heobxo4MMO NponMcaTb Macky pacliMpEHHOro npyema:

TXID=0001, WA =0 -TXID:OOOL WA =0 - TXID=0001, WA =0
0003 PIDO=0001 0|+ 0004 PID0=0001 0|+ 0005

PID0=0001 0|+

0002  RT=00

TXID=FEEE TXID=0001, WA =0 RIDO=00FF S1
PID0=000F 0|+ [0001
NaHHaa cxema TpebyeT OONOMHUTENbHLIX HACTPOEK - NporpaMmmmupoBaHne Macok. C nomMoLLbo
noAMeHbl agpeca nonyyaTens y peTpaHcnaTopa HacTporku ByayT BuIrMsaAeTs cneayowmm obpasom:

0003 |TXID=0002 WA =0 |0004 |TXID=0002 WA =0 TXID=0002 WA =0

RT=00
0002 RID0=0001 S1 O0OOF

TXID=0001, WA =0 RID1=000F S1 0001

TXID=0002 WA =0

Y Bcex mogynewn kpome petpaHcnaTopa 0002 HacTponku 6yoyT oAMHaAKOBbIE U OTCYTCTBYHOT
Macku pacLIMpeHHOro npvema. 3TO No3BOnUT OblTb MM B3aMMoO3aMeHsieMbiMU - ftobon mMoaem
MOXHO MOMEHSATb MecTaMu B T.4. ¢ 6a3oBbiM. Takke, KOHUrypaums no3BonseT "oTedA3arbes” OT
HOMepa peTpaHCrATopa - ero MOXHO MEHATb He KOHAUIYpUpys ocTanbHble MOOEMbI.

MpuHUKMN paboTbl 4aHHOW CXEeMbl CreayloLWnin: Bce Mogynu (Kpome peTpaHcndatopa) nepegarot
MHopMaumio B agpecHoMm pexume 6e3 noateepxaeHus mogyno 0002 ($TXID=0002 WA=0),
KoTopbiv aBnsaeTca peTpaHcnsaTopom. Mogynb 0002 nonyyme nakeT ot mogynda 0001 peHTpacnupyet
ero u noameHsieT agpec HasHayeHns Ha 000F ($RID0=0001 S1 O0OF). MakeTtbl ot 0003-0005 Takke
peTpaHCNUpyTCs, HO aapec HasHavyeHus noameHsietcs Ha 0001 ($RID1=000F S1 0001).

7.2 T1PUEM PETPAHCJINPOBAHHbIX MTAKETOB

Mpyn NpoxoxgeHuu nakeToB Mexay MOAyNsMM yepes ceTb MOoBTOpuTEnen (peTpaHCcnsiTopoB)
XenatenbHO UCKMIOYUTL Ay6nupoBaHMe OT COCEAHWMX PEeTPaHCNATOPOB HEKOTOPbIX ChyXebHbIX
nakeToB npouecca obmeHa nHdopmMauuen, T.K. OHM TpebyloT HeMegneHHON peakuuu, U No3ToOMy
BO3MOXHO 3arnofHeHne admpa fUWHUMKA MNakeTaMy, YTO yMeHbluaeT ObLLYH MPONYCKHYH0
CnocoBHOCTL KaHana.

Ana ucknioveHns npuéma He HyXHbIX MakeToB MMEETCA BO3MOXHOCTb YCTAHOBUTb MacKy Ha
NPUEM/UrHOpMpPOBaHNE MaAKETOB TONbKO OT ONpederieHHbIX PEeTPaHCNATOPOB WM rpynnbl
peTpaHcnaTopoB. [lporpamMmupoBaHue MpuMEMa naketa OT pPETPaHCNATOPOB OCYLLECTBNSAETCA
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komaHaHou $PIDx. Bcero MoxeT ObiTb 3anporpammmpoBaHo Ao 8 3HauveHu PID. CuHTakcuc BBoga m
fiorvka macku aHanorm4yHa macke npv aHanuae Pl npouecca peTpaHCcnsaumMm NakeTos.
PaccmoTpum npumep:

@ TXID=FFFF @ D:pppp

RtO\Rtl / RtO\Rt]/

Honyctnm, 4To B 4aHHOM NpuMepe HEU3BECTHO, Kak 3anporpaMmMmnpoBaHbl peTpaHcnatopbl 0,1 1
2. Ho unsBecTHO, 4to 0002 HaxoguTcsl B pagMoBMANMOCTM Beex 3-X. Takke, eCTb YacTUYHOE MpsIMOe
npoxoxaeHue naketo mexay 0001 n 0002. Heobxogmmo, 4tobbl naketsl oT 0001 BOCNpUHUMAnNUCH
moaynem 0002 no eAMHCTBEHHOMY NMYTU - NpoLUewne Yyepes petpaHcnatop 1.

Mocne Beoga mogynto 0002 3HaveHne PID0=0001 1|+ , oH OygeT obGpabaTtbiBaTb MakeTbl
TONbKO npollewme Yyepes peTpaHcnatop 1. Bce octanbHble 6yayT nrHopmpoBaTbCs.

Mpumepsbl NporpaMmMMpPOBaHUsSt MacKu:

$PID0=0001 57&+ MpuHumaTe nakeTbl oT 0001, TONbKO €CnM OHM ObiNM  peTpaHCNMPOBaHbI

peTpaHcnsitopamn 5 U 7. B niobom apyrom cry4yae OHuM UrHOpPUpPYETCH.

$PID3=0004 57&- He npuHumate naketbl oT 0004, «koTopble Obin  peTpaHCnMpoBaHbI

peTpaHcnsitopamn 5 U 7. B nioGom gpyrom criy4yae oOHM NPUHUMAKOTCS.

$PID7=0011 07|+ MpuHumaTh nakeTbl oT 0011, TONBLKO €CnN OHU YXe ObiNn peTpaHCnMpPOBaHbI

peTtpaHcnsaTopamu 0 UJTN 7. NHaye oHWM MIHOpUpPYIOTCS.

$PID3=00FF 07|- He npuvHuMmatb naketbl OT rpynnbl 00, KOTOpble ObINM  peTpaHCrMpPOBaHbI

7.3

peTtpaHcnstopamun 0 UJTIN 7. B nioGom apyrom criy4ae OHM MpUHMMatoTCs.

PaccmoTpyM npumep 13 LEeNoYKknN PETPAHCIATOPOB M3 NpeablayLLero npumepa:

[6001] > Q< > Qs ~ SO (0008
PIDO=00FF 0&+ 0002 0003 0004 0005 -

RID0=0001 S1 RID0=0001 SO 0&+ RID0=0001 SO 1&+ RID0=0001 SO 2&+
RID1=00FF SO 1&+ RID1=00FF SO 2&+ RID1=00FF SO 3&+ RID1=0006 S1
PID2=0001 PID2=0001 0&+ PID2=0001 1&+ PID2=0001 2&+

Ecnn mexagy peTpaHcnaTtopamMy BO3MOXHO MPSAMOE MNPOXOXAEHWe nakeToB, TO Aonyctuma
cuTyaumsa korga, Hanpumep, mogynb 0003 nonyyaet "cBon" 3anpoc HeNocpeacCTBEHHO OT 6a30BOro
moayns 0001 un HaunHaeT nepefaBaTb OTBET. HO B 9TO Xe BpeMs HadMHaeTcHd peTpaHcnauunsa aToro
e nakeTta-3anpoca moayrnem 0002. Bo3amoxHa Konnuaus B adomMpe B CrleacTBUKM Yero, Ha OTBET OT
0003 6yget "HanoxeH" peTtpaHcnupyemMbli naket ot 0002. B utore 3anpoc-oteet o1 moayna 0001
Ha 0003 He nponger.

3agaHve cooTBeTcTBYOWMX Macok PID (Ha pucyHKe OTMeYeHbl 3efieHbIM) MCKIYaeT 3Ty
npobnemy - MOAyNb NPMMET M BblAACT Ha CBOW NOPT 3anpoc TOMbKO TOrAa, Korga coBnageT ycrnosue
B macke PID.

UrHoPMPOBAHME MNAKETOB

B moagyne peanunsoBaHa BO3MOXHOCTb MFHOPMPOBaHMS MakeToB OT onpeaeneHHbIX aboHeHToB
uUnu npméma nakeToB TOMbKO OT onpeneneHHoro aboHeHTa (rpynnbl aboHeHToB). [laHHOE CBOMCTBO
yao6bHO ncnonb3oBaTb NpU OpraHn3auMmM paguMoceTu B LUMPOKOBELLATENbHOM pPeXnme ¢ O4HOM UNnn
HEeCKONbKUMKU 6a30BbIMM CTaHLMAMM, KOraa NpUEM nakeToB OT abOHEHTOB, He saBnsALWwmxca 6a3oBomn
cTaHuuen, HexenateneH. Agpec 6asoBon cTaHumm 3apjaétca komaHgon $PIDX, B KOTOpOM
oTcyTcTBYeT macka aHanmsa Pl1. 3HaveHne FF B agpece PID osHavaeTt, 4to npu aHanuse PID
AaHHas 4acTb agpeca He OyaeT aHanM3upoBaTbCH, T.€. MMEETCS BO3MOXHOCTb 3amMackupoBaTb
uenyto rpynny aboHeHTOB.

MporpammupoBaHme 6a30BbIX CTaHUMIA Takke MOXET NoTpeboBaTbCs, B Criyvae ecrv HECKOSbKO
mMoaynewn, coeguHeHHblX B ceTb RS-485, paboTatoT Ha Heckonbko 6a3oBbIX cTaHUuM. B aTom cniyyae
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nony4yeHne LUMPOKOBELLATENbHOrO naketa MOXET Bbi3BaTb KOMMMU3MIO B CETU, XOTA MakeT MOXeT
ObITb NpedHa3Ha4YeH TONbKO 0gHOMY abOHEHTY, NOLKMOYEHHOMY B ceTb RS-485.

PaccmoTpum npumep KoHdurypauum ceTum ¢ ogHou GasoBon cTaHumen, paboTtawowen B
LUMPOKOBELLATENTbHOM pPEXMME.

TXID=FFFF

TXID=FFFF
(VoJ[000T] - ————-—-- L IITITEEEE h003) w0y
___________________ 0003 ©o
TXID=004 WA=0 ’]/_\‘ TXID=FFEE TXID=004 WA=0
10110002 | 5554504

TXID=004 WA=0

basoBas ctaHums 0004 nepegaét 3anpoc Ha mogynm 0001-0003. Kaxxgoe MO (ncnonHutenbHoe
obopyaoBaHMe), NonyyYmMB CBOM 3anpoc, nepeaaét oTBeT B MOAyfb. OTOT OTBET Takke MpUHMMAlOT
BCE MOAYNW B CETU 1 NepefatoT B cBon nopT. Ecnu, Hanpumep, ana MO moayna 0003 Heobxoanmo
He gonycTuTb nonydeHune mHdbopmauun ot MO gpyrmx moaynen, AocTtaTtodHo ycTtaHoBuTb B 0003
3HauyeHue PID, paBHoe 0004. B atom cny4ae Ha nocrnegoBaTenbHblin nopT 0003 6yaeT noctynaTb
MHopMaumsa Tonbko oT 6asoBon ctaHumm 0004.

OpHako 9Ty 3agady MOXHO peLlMTb Apyrum crnocobom (bonee npaBuiibHbIM) - YCTAHOBUTL Y
moaynen 0001-0003 agpecHbi pexnm ¢ 0004 6e3 noaTeepxaeHuna (TXID=0004 WA=0).

Konnuanm B cetn RS-485 mMoryT BO3HUKHYTb, HanpumMep, B CreayoLlen CUCTEME:

PID0=0002

PID0=0005 PID0=0003
0007 PID1=0007 RS485 15120004 0003
PID2=0006

Ob6bekTbl pacnonoXeHbl NO pasHble CTOPOHbI BonbLwOoro 3gaHusa. Npu MCNoNb3OBaHUM OAHOWM
6a3oBOM CTaHUMM OXBaTUTb BCK CeTb cbopa MHpoOpMauuM He nNpeacTaBAsSeTCs BO3MOXHbIM.
MoaToMy ObIIO MPUHATO pelleHne ycTaHoBUTL ABa 6asoBbix mMoaynd 0001 u 0002 no pasHble
CTOPOHbI 3a4aHn4. B gaHHOM cutyaumm BeISICHUNOCL, YTO nakeT oT 0006 npoxoauT kak B 0001, Tak n B
0002. Oba mogynsa npu 3TOM OAHOBPEMEHHO BbIOAKT 3TWM NakeTbl B ceTb RS-485, 4To BbI3bIBAET
KONMu3uio. YcTaHoBKa COOTBETCTBYWOWMX 3HayeHun PID Ha mogynax 0001 n 0002 pelwaet
npobnemy. B gaHHon koHdurypaumm 0001 6yget urHopupoBaTb AaHHble oT 0006. NHdopmaums oT
0006 6ygeT noctynaTth B LEeHTpanbHbIA MYHKT TONbKo Yepes3 0002.

Ecnn mogynem nonydeH nakeT, cogepxalinin nHpopmaumio ansa yaanéHHom
KOHurypauum, oH o6pabaTtkiBaeTcs He3aBMCUMO OT TOr0, HAXOAUTCA NM agpec
OoTNpaBUTENS NakeTa B CNNCKE akTUBMPOBAHHbIX aapecoB BUPTyarbHbiX 6a30Bbix
CTaHLUWUM UK HeT.
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8 PEXnM PETPAHCIAIUMN RTMX

Pexum petpaHcnsaumm RTMX (RepeaTer MultipleXer) no3sonseT 3agasaTe MapLipyThl NakeToB
UnNu rpynn naketoB Ha 6a3oBoM Mogeme. MapLupyTusauusa ocyuiecTrnsieTcs no nepsomy 6anty B
nakeTe Monb30BaTENbCKMX AaHHbIX, KOTOPbIM Bydem HasbiBaTb agpecoM. B 4acTto mcnonb3yembix
npoTtokonax Takux kak Modbus RTU wnu OpuoH (Bonua) nepsbii 6anT B cooblieHnn siBnseTcs
agpecoMm yCTpoMCTBa, K KOTOPOMY uaeTt obpalleHuve.

basoBbIn MogeM opMupyeT MapLlpyT Ons Kaxgoro naketa u nepegaer ero BMeCTe C
Nnonb3oBaTenbCKUMU JaHHbIMU. Kaxablli MOAeM NPUHUMasi Takon nakeT NpoBepsieT ecTb fih OH B
LenoYyke peTpaHCNATOPOB MMM HEeT MO CBOEMYy MAEHTUdUKaAUMOHHOMY Homepy ($MYID). Ecnu
Mogem obHapyxusaeTt ceon ID - coobLueHne peTpaHcnMpyeTcs ganee, nHade npuHATble AaHHble
BblgaloTca B nopT. Kaxabli modem npuvHMMas Takoe coobLlieHue 3anoMuHaeT BCH LIEMOYKY
MapLupyTa U B MOMEHT nepefayn AaHHbIX OT "cBOEero" noakmntoyYeHHOro yCcTponcTBa obaBnseT ee B
AaHHble Ans popMyMpoBaHUa OTBETHOro maplupyTa. Ecnu ans kakoro-To agpeca mapLupyT He 3aaaH
- [JaHHble nepegarTcss kKak o6biMHO (6e3 MapwpyTHom Harpysku). [lpyu Bblgade B nNopT
Nonb30BaTENbCKMX OaHHbIX MapLpyTHas MHopmMauus yganseTtcs, TakuMm obpas3oM npo3payvyHOCTb
AaHHbIX COXpaHaeTcs.

Pexum RTMX ocHOBaH Ha BpPEMEHHbIX TallM-ayTax nepegadyv nakeToB (3anpoca oT 6a3oBOro
unu oteeTa OT YyAaneHHoro) - nwbor MogeM NpuHMMAasi NakeT C MapLipyTOM peTpaHcnupyet
coobueHne Tonbko B "CBOW" paspeLleHHbI MPOMEXYTOK BPEMEHM WNWU BblOaeT AaHHble B MOPT
TONbKO TOrga, Koraa nakeT npoLuen no Bcemy MapLupyTy Uy nponsoLlen COOTBETCTBYIOLNA TaM-ayT
(B cny4yae OTCyTCTBMS NPSMON paguoCBA3M Mexady peTpaHcnAaTopaMmy U nakeT Yyxe AOofmkKeH 6bin
NponTn No BceMy MapLlipyTy). pyM 9TOM He BaXHO, ycrnbiwaTt nuv Apyr Apyra peTpaHcnaTopbl B
uenoyke. Kaxaomy peTpaHcnaTopy AOCTaTOYHO MOMNYYUTb Takow nakeT xoTs 6bl 1 pa3 - AanbHenwas
peTpaHcnaunsa nNpon3onaeT No TanM-ayTy, eCcinmn TEKYLIUIW peTpaHCnaTop He "ycnblwan" cocegHero B
MapLipyTe. TanM-ayT BbICHUTLIBAETCH aBTOMaTUYECKN B KaXXAOM MOAEMe NpWU KaxaoMm MonyvyeHun
MapLupyTa.

B pexnme RTMX cywectByeT 2 Tvna petpaHcnsatopoB - 'A' u 'W'. PeTtpaHcnaTtop 'W' Tuna
peTpaHcnupyeT g8ce CooOLieHUa M BblgaeT Ha CBOW MOPT MOfyYeHHble [aHHble 3anpoca TOSbKo
Korga npoLno Bpems nepefayn Bcew uenodku mapuipyta. PetpaHcnatop 'A' (agpecHbin) Tuna
nmeeT B CBOEN KoHurypaumm xots 6bl 1 3anpelueHHbIn Ans peTpaHcnsaumMm agpec U faHHble Ha
cBOWN NopT He 8bidaem. OTBETbl OT yAaneHHbIX YCTPOWCTB Ha MOPT Bbl4AKTCA MOJsibKO y 6a308020
MoOema. Bce npusHaku petTpaHcnsaumm KoOgupyTcsa B MapLupyTe 6a3oBbiM MOEMOM.

Ecnu npotokon no kotopoMy paboTaloT MOAKMYEHHbIE K MOAEMaM YCTPOWCTBa He U3BECTeH
nnun nepsbiM 6anTom NpoTokona He aABnsieTca agpec (Hanpumep opmat Modbus ASCII, roe nepsbii
cumBon coobueHns aendetca '), TO peTpaHcnaTopbl Ha3HadvatoTca 'W' TUnom (peTpaHcnupoBaTb
BCE). B aTOM cnyyae cuctema BbIpOXAAeTCsa B KNAaCCMYECKYo Cxemy "peTpaHcnnpoBaTth BCE".

Mpenmyectsa pexunma RTMX crieaytouue:

e Bcsa koHuUrypaums ocywectsnseTcs mosbko Ha 6a3oBoM mogeme no |ID MogemMoB - He HY>KHO
KOHbmrypupoBaTtb yaaneHHble MogemMbl Ha 06bekTax ecrnv OHW yXKe YCTaHOBMEHbI 1 BO3HMKNA
HeobXxoaNMOCTb B peTpaHCnaumm;

o KoHdurypaumio petpaHcnaunm Bceraa MoXXHO ObICTPO M3MEHUTL (B KOMaHAHOM pPeXume) nnm
OTKITHOYUTb C NOMOLLLIO CUMBOSIBHOIO MHAMKaTOpPa (dKpaHbl rtAOQ unu rtal);

e lI3BecTHOe MakcMmanbHOe BpeMsS OTKNMKa caMoro “garnbHero" ycTponcTBa B CUCTEME
KOTOPOE MOXHO y3HaTb C MOMOLLbIO TECTOBOW KOMaHAbl (B KOMaHOHOM pexunme);

e [lpocToTa KoHdUrypaumm.
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Mpounntoctpupyem pexum RTMX Ha cneaytowem pucyHke:

X g
00

B nepeom crniydyae Kk 5 yaaneHHbIM MogemaM MNOOKIOYEHbl ycTponcTBa ¢ agpecamu 09..16.
Mogembl 0004-0006 He wmmetoT cBsdM € 6a3oBbIM, HO OOCTYyNHbl Yepe3 mogembl 0002 n 0003
KoTopble OydyT HasHayeHbl peTpaHcnaTopamu. B "knaccuyeckoM" BapuaHTe (peTpaHcrauus no
mMacke) B mogembl 0002 1 0003 HeobxoamMmo nponucatb HOMEPA, 3a4epPXKKN PETPAHCNALUM U MaCKK
pacLUMPEHHON peTPaHCALUN 115 UCKIIOYEHUS KOSU3UNA.

B pexume RTMX goctatodHo Bcero nuiib Ha 6a3oBom mMogemMe nponucatb 2 mapupyTa - "0002
pempaHcnuposamps adpeca 11 u 12" v "0003 pempaHcnuposames adpeca 09 u 10". lNocne aToro,
3anpocbl ana agpecos 13,14 n 15,16 ot 6a3oBoro mogema 6yayT nepegaBaTbest 6€3 mapLupyTa, a B
3anpocax k agpecam 09-12 6yget BkntoveH ID ogHoro petpaHcnaTtopa (0002 nnm 0003). Toxe
camoe BepHO OyaeT B crnyyae nepegadv OTBETOB OT yAaneHHbIX MogeMoB kK 6asoBomy. B wutore,
KpOMe NpOCTOM HAaCTPOWKM UMEEM €ELLEe YMEHbLUEHNE BPEMEHWN ONpoca BCEN CUCTEMbI 3@ CYET TOrO,
YTO 3anpockl/0TBEThLI OT agpecoB 13-16 He peTpaHCnMPYOTCS.

Bo emopom BapnaHTe Bce Moaemsl "cnbliaTt” 6a3oBbIn kpoMe oaHoro - 0006. nn cBsA3b ¢ HUM
HecTabunbHa (TymaH, ooxab, cHeronag u T.4.). Ho yepe3 mogem 0004 oH goctyneH. [JoctaTovHO
nponuncaTtb Ha 6a3oBom mogeme Bcero 1 npaeuno - "0004 pempaHcrnupoeames adpec 12". B atom
cny4yae, npu onpoce BCe YCTpPoOWCTBa OyayT onpaluMBaTbCs HaMpsiMylo (3anpoc - OTBET) M TONbKO
onpoc ycTponcTea ¢ agpecom 12 Byaet npoxoauTb Yyepes peTpaHcnsaTop (2 pasa 3anpoc un 2 pasa
oTtBeT). B cnyyae, korga acmpHas obcTaHOBKa HOpManuayeTcd, NpaBuno peTpaHcnsaumm 6a3oBoro
MOAEMa MOXHO OTKIIOYMTL U ONPOC BCEX YCTPOWCTB OyaeT NpoxXoanTb B 2 NakeTa - 3anpoc 1 OTBET.

[na koHdurypaumm mapLipyToB npegycMoTpeHbl 16 gyeek ¢ Hymepauuen ot 0 go F. Takum
o6pa3om, MOXHO nocTpouTb 1 MapwpyT ¢ 16 peTpaHCnATOpaMm WM HECKONbKO KOPOTKMX. [ns
CO3aHusA peTpaHcnsaTopa HeobXoOuMO 3anofHUTbL SYENKY €ero UAEeHTUMPUKALMOHHBIM HOMEPOM
$MYID n nponucatb agpeca, KOTopble OH AOSMKEH NOBTOPATh. [pn hopmmpoBaHmMM mMmapLupyTa nomck
agpeca HauynHaetcsa ¢ ayenkn 0. MapwpyT ABAsSeTCA NOrMYecknm nytemM npoxXoXAeHus nakerta no
Lenoyke peTpaHCnAToOpOB, MO3TOMY ANd €ro  COCTaBfieHMs HeobXxoanmmo npuaepKmBaTbCs
cnefyowmx npasun.

e MapwpyT Ao agpeca unu rpynnbl agpecoB He OOMMKEH pacluMpaTbCA B adpeCHOM MpPOCTpaHCTBe -
nocrne uenoYkn peTpaHcnsaTopoB 'A' Tuna He pgormkeH 6bitb 'W' Tun, uvHade pgaHHbn W'
peTpaHcnaTop 6yaeT BOCNPUHAT NepBbIM YPOBHEM B Apyrom mappyTe. K npumepy, B cneayowem
npumepe yctaHoBka peTpaHcnsaTtopa 0005 Tuna 'W' B pasHbIX A4verikax npuBeneT K ABYM pasHbiM
nornyecknm cxemam. B nepsom petpaHcnaTtop 'W' ctouT nocrne 'A' 3TO O3Ha4aeT, YTo TeKyLMK
MapLUpyT 3aKOHYeH W HauyuHaeTcsa HoBbi. Bo BTOpom BapuaHte 'W' peTpaHcnaTop sBndetcs
Hadanom ansa mapwpyta anga petpaHcnatopos 0006 n 0003.

fooo3] (1) (2)

0003 0003

Rt 2 Rt O Rt 1 2 0003| A

-% [0006] 1 0003| a > reo  [0006 1 0006| A
o o006l » 0 0005/ W

e Moaem npu aHanunse Tabnuvubl peTpaHCNATOPOB 3aBepLllaeT PhopMnpoBaHNe MapLupyTa ecnu nocre
'A' petpaHcndaTtopa uget 'W' mnu nocne 'A' petpaHcnaTtopa vget 'A' B agpecHOM MNpOCTpaHCTBe
KOTOpPOro HeT cooTBeTCTBylowero agpeca. K npumepy, cnegywowas KoHdpurypaums Oyaet
COOTBETCTBOBaTb 2-M BeTKaM, T.K. agpeca us3 rpynnel 1 3akaH4mnBatotca Ha Homepe 0003.

(0. —> € ; 2 0005| A [T'pynmma agpecoB 2]

Rt 1
@ OR())tOOG 0003| 1 0003| A [Tpynna ampecoe 1]

0 0006| A [Tpynnma agpecoB 1]
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e [Ina KOppPeKTHOro onpeaeneHust NyTn agpeca, cHavana Heobxoaumo 3afaBaTb Haubornee ANMHHbIE
MapLUpyTbl, NTOTOM Goree KOpoTKMe U T.A4.

8.1 KomaHgb! PEXUMA RTMX.

Mpn koHurypaumm RTMX pexuma RTID MogemMoB peTpaHCnAToOpoB 3ajattcd  4-ms
wectHaguaTtepuyHbiMm  undppamm - 0001, 34AB w T1.0. Agpeca 3agawtca 2-Ms
wecTHaguaTepuyHbiMu umdpamu - 00, OF, 2A n T.4. Benywime Hynun gOMmKHbI NPUCYTCTBOBATb.

[na HarnNsaHOCTW, apryMeHTbl B KOMaH4ax pasgeneHbl npobenamu. BBog MOXHO ocyLecTBNATb
Kak c npobenamu, Tak u 6e3 HMX (B KOMaHOHOM pexume npobenbl He yuuTbiBatoTcs). K npumepy,
KoMaHgy "$SRTMX+ 0001 W" Takke MOXHO BBeCTU KaK "$RTMX+0001W" vnu "$RTMX +0001W ",
[anee, nog cokpaweHnem RTID 6ygeT noHnmaTbea peTpaHcnaTop ¢ agpecom RTID.

CepBI/ICHbIe KOMaHAabl:

$RTMX BbiBecTy Tabnuuy sideek akTUBHbIX PETPaHCSATOPOB.
$RTMX + AKTUBMPOBATb PEXMM MapLLpyTU3aLmMM COOBLLEHNIA.
$RTMX - [le akTMBMPOBATbL PEXUM MapLUPyTU3aLUN COOBLLEHNIA.

$RTMX S 3anucatb Tabnuuy RTMX 8 EEPROM.
$RTMX + A DyHKUMOHAN KOMaHAbl BPEMEHHO He onpeaereH
$RTMX - A DyHKUMOHaAN KOMaHAbl BPEMEHHO HE onpeaeneH

[nsa KoHpurypaumm s4eek 4oCTyneH cnegyowmmn Cnmcok KomaHa:
SRTMX + RTID N
CospgaTtb s4eliky peTpaHcnsitopa RTID nog Homepom N (0...F). Tpu cosgaHum sA4enkn agpecHoe
NPOCTPaHCTBO OOHYIsiemcs.
SRTMX+ 0001 5 - cosgatb B Aveiike 5 peTpaHcnsaTop ¢ agpecom 0001;
SRTMX+ 3264 F - cosgaTb B Aueiike F peTpaHcnsaTop ¢ agpecom 3264;

$RTMX - RTID

Yaanutb RTID 13 tabnuubl. Ecnn B kavectBe RTID ykasatb FFFF, Bcst Tabnuvua 6yaeTt yoanena.
SRTMX- 0001 - yganutb peTpaHcnaTop 0001;

SRTMX- FFFF - O4/CTUTb TabnNuLy peTpaHCnsToOpOB;

1) SRTMX 1 RTID A1 A2 AS...A10

2) SRTMX | RTID As - Ae

UHuyuanusupoeamb adpecHOe NMPocmpaHcmeo (3anucaHHble paHee adpeca yoasisilomcsi).
1) RTID agpecamu A1, A2, A3 n 1.40. o 10 agpecos 3a 1 komaHay;

2) RTID gnana3soHom agpecoB HavnHas ¢ As 1 3akaH4umBas Ae.

Ecnu B kavectBe RTID ykasatb FFFF, komaHga npuMeHUTCst KO BCeM peTpaHcnsiTtopaM B Tabnumue.
SRTMX I 0001 01 02 03 - petpaHcnsaTop 0001 6yaeT coaepxaTtb Tonbko agpeca 01,02 n 03;
SRTMX I 0001 10-20 - petpaHcnsatop 0001 6yaeT cogepxatb Tonbko agpeca 10,11,12....20;

1) $SRTMX + RTID A1 A2 A3... A10

2) $RTMX + RTID As - Ae

3) $RTMX + RTID W

Hob6asumb e adpecHoe npocmpaHcmeo RTID (3anucaHHble paHee adpeca cOXpaHsItomcsi):
1) Agpeca A1, A2, A3 n T.4. go 10 agpecos 3a 1 komaHay;

2) Arnana3oH agpecoB Ha4MHasa ¢ As 1 3akaH4mBas Ae.

3) Bce appeca (HazHauutb Tun 'W'). CokpalleHHasi MHEMOHMKa koMaHabl SRTMX+ID 00-FF.

Ecnu B kavecTBe ID ykasatb FFFF, koMmaHga npumeHUTCA KO BCEM peTpaHcnisiTopam B Tabnuue.
SRTMX+ 0001 01 02 03 - go6Gaeutb peTpaHcnsaTopy 0001 agpeca 01,02 u 03;
SRTMX+ 0001 10-20 - pgobaBuTb peTpaHcnsTopy 0001 agpeca 10,11,12....20;

SRTMX+ 0001 W - agpecHoe npocTpaHcTBO peTpaHcnsatopa 0001 coaepxuT Bce agpeca;

1) RTMX - RTID A1 A2 A3...A10

2) $RTMX - RTID As - Ae

2) $RTMX - RTID W

Ypanutb n3 agpecHoro npoctpaHctea RTID:

1) Agpeca A1, A2, A3 n T.4. go 10 agpecos 3a 1 komaHgy.

2) AnanasoH agpecos HaunHas ¢ As U 3akaHumMBas Ae.

3) Bce agpeca. PeTpaHcnaTtop CTaHOBUTCS HE aKTMBHBIM U HE yYacTByeT B MapLupyTax (HO He yaanseTcs u3
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Tabnuupl).CokpalleHHass MHEMOHMKa koMaHabl SRTMX-ID 00-FF.

Ecnu B kauectBe ID ykasatb FFFF, komaHga npMMeHUTCSl KO BCEM peTpaHcnaTopam B Tabnuue.
SRTMX- 0001 01 02 03 -ypanuTb y peTpaHcnstopa 0001 agpeca 01,02 n 03;
SRTMX- 0001 10-20 - yganutby peTpaHcnsaTopa 0001 agpeca 10,11,12....20;

SRTMX- 0001 W - petpaHcnsaTop 0001 He aKTUBEH;

$RTMX E RTID1 RTID2
MomeHaTb mecTamu B Tabnuue RTID1 n RTID2 (BMecTe ¢ agpecHbIM NPOCTPaHCTBOM).
SRTMXE 0001 2345 - petpaHcnsatop 0001 6ygeT B sueiike peTpaHcnsaTopa 2345 n HaobopoT.

TecToBble KOMaHObI:

$RTMX M

[MokasaTb MakcMmanbHbIN MapLpyT B cucteme. B npouecce BbinonHeHust nepebupatoTcs Bce paspeLLeHHble
ANa peTpaHcnAuMM agpeca M BbiCYMTbIBAET MakcMManbHas AnvHa mMaplupyta Afs KOHKpeTHOro agpeca.
MonyyeHHOro agpeca B cuctemMe MOXeT He ObiTb (PM3nyeckn, HO KOMaHOa ero MOXET BblAaTb B pacyeTe
ecnu B cucteme ectb 'W' peTpaHcnaTopsl.

SRTMXM - nokasaTb MakCMMarbHYO ANVHY MapLUpyTa;

SRTMX T A

SRTMX T A Rsz Asz

SRTMX T ID A

SRTMX T ID A Rsz Asz

KomaHga BblgaeT mapLupyT ans naketa ¢ agpecom "A" u/unu go mogema ¢ Homepom "ID". lMocne mapwpyTa
BblaaeTcsi obliee BpeMs npoxoxaeHus 3anpoca pasmepoM "Rsz" m oTtBeTta pasmepom "Asz". Ecnu
napameTpbl Rsz n Asz B KomMaHAe He 3afaHbl, B pacyeT bepyTcs paHee BBeAEHHble 3HAYeHWs WM no
ymonuyaHuio. Bpemsi npoxoxaeHus 3anpoca/oTBeTa CRyXUT OPUEHTMPOM ANSA YCTAHOBKUM MWHMMAarbHOMo
TanM-ayTa OXugaHus oTBeTa B cucTema y mactep obopypoBaHus. B kayectBe napameTpoB Rsz / Asz
HeobxoaMMO 3adaBaTb MaKCUMarbHO BO3MOXHbIE 3HAYEHNS B CUCTEME.

KomaHga BbINONHSAET TeopeTuyeckne BbluucrneHus. PeanbHon nepegayn B adump He npoucxoguT. Ons
hm3nYeckoin NPoBEpPKM yaaneHHoro Mogema Heo6xoaumo ucnonb3osatb komaHay SRTMXQ.

SRTMXT 34 - BblgaTb MapLUpYT nakeTa c agpecom 34;

SRTMXT 34 020 220 - BblgaTb MapLIpyT nakeTa ¢ agpecom 34. Pazmep 3anpoca 20 6aunT, pasmep
otseTa - 200;

SRTMXT 0001 34 - BbligaTb MaplpyT nakeTa ¢ agpecom 34 go mogema 0001;

SRTMXT 0001 34 016 230 - BbligaTb MaplpyT NakeTa ¢ agpecom 34 go mogema 0001. Pasmep
3anpoca 16 6awnT, pasmep oteeTa - 230

anMeprIVI OTBET Npu BbINMOJIHEHNN KOMaHAbl BbIMMAAUT Cneayrowmnm o6pa30M:
OK> Srtmxt 34

route:0002w 1001w 100Aw 1009w 1008w 1007w 1006w 1005w 1004w 1003w 1002w |
Req = 100 [100]
Ans = 100 [100] @ @
txTime = 1170 ms
txCom = 52 ms @
sum = 1222 ms__|(4)

1) MapwwpyT nakeTta ¢ agpecom 34;

2) Pasmepbl nakeToB 3anpoca v oTBeTa B OanTax. CKOppeKkTMpOBaHHble 3HAYeHWs B 3aBUCMMOCTU OT
MaKkCcMMaribHOro pasmepa naketa B 3duvpe M OOMOSNHUTENBHOM Harpysku 3a cdeT maplipyTta. B ckobkax
yKasaHbl BBEEHHbIE.

3) OO6ulee BpemMsa nepegayvm nHopmaumm B achmpe 1 Bpems nepegaydm no nocregoBaTenibHOMY NopTy.

4) CymmapHOe BpeMmsi OTKNMka obopydoBaHuWst Ha Tekywlen KoHdwurypauum mogema (CKopocTb B adupe,
NMOMEXOYCTOMYMNBOE KOAUPOBAHME, CKOPOCTb MO NOpPTY U T.4.).

$SRTMX Q ID A Rsz Asz

$SRTMX Q ID A

OueHunTb pearnbHOe BpeMsa OTknMka obopynoBaHMst MOOKMHOYEHHOro K mogemy ID nmpu mapupyTtusauum
AaHHbIX ¢ agpecom A. Pasmep 3anpoca 3agaetcd napameTpom Rsz, pasmep otBeTa - Asz.

lMpu BBOOE KOMaHAbI HAYMHAETCH nepefava TECTOBOro coobLleHnst ¢ mapLupyTom B achmp. Mogem ID un Bce
PEeTPaHCNATOPbI OOIMKHbI ObITh BKITHOYEHbI.

Pasmepbl Rsz u Asz Heobxogumo 3agaBaTb 004ymMaHHO, UCXOOs U3 pearbHbIX 3HadeHun B cucteme. K
npuMepy, 3anpoc He npesbiwaeT 20 6anT, a oteet 200. Ecnn 3TN 3Ha4YeHUS HE U3BECTHbI, TO MOXHO 3aJaTb
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8.2

C 3anacom.

Mo 3aBeplweHno KomaHabl ByaeT BblAaHO obllee Bpems OTKNUKA yAaneHHoOro mogema kKak 6yaro K Hemy
MOAKITIKOYEHO YCTPOMCTBO € agpecom A. B aTo Bpems Takke BKIHOYEHO BpeMmsi nepefadyu 3anpoca n oTBeTa
no nocnegoBaTenbHOMY UHTEpdency.

SRTMXQ 0001 34 020 200 - npoeepuTb MapwpyT go mogema 0001 ¢ naketom c agpecom 34.
MakcumanbHbIn pa3mep 3anpoca 20 6anT, makcumanbHbi pa3mep oteeTa 200 6anT.

SRTMXQ 0001 34 - npoBeputb MapwpyT oo mogema 0001 c naketom ¢ agpecom 34. Pasmep
3anpoca/oTBeTta ByayT paBHbl paHee BBEAEHHbIM.

MprMepHbIN OTBET NPY BbINOMHEHWUM KOMaHAbI BbIFNAAUT criegytowmm obpa3om (CkopocTb B achmpe 76800):
OK> query:0003:40 16 220; timeout = 755 ms
[ 0253.24> 2222a004:40:0003 0001 0002 |<:>
0253.26> 2222aQ04:40:0003 0001+0002-
0253.28> 2222aQ04:40:0003 0001+0002+
|0253.33> 2222aE04:40:0003 0001-0002- |<:>
0253.38> 2222aE04:40:0003 0001-0002+
0253.44> 2222aE04:40:0003 0001+0002+
0253.44> ID _0003:V13(10) resp:200 + port:78 =(total:278ms
OK>
OK> query:0003:40 16 220; timeout = 755 ms
[ 0352.69> 2222wQ05:40:0003 0001-0002- |<:>

0352.72> 2222wQ05:40:0003 0001+0002-

0352.73> 2222wQ05:40:0003 0001+0002+

[ 0352.79> 2222wE05:40:0003 0001-0002- |@

0352.84> 2222wE05:40:0003 0001-0002+

0352.89> 2222wE05:40:0003 0001+0002+

0352.89> ID _0003:V13(10) resp:200 + port:78 =(total:278ms

lMepBas cTpoka 3TO 3anpoc Nocbinaembli TEKyLWUM MogemomMm. [anee nayT OTKIUKM OT pPeTpaHCnAaTOpPOB.
CumBon 'Q' o3HavyaeT nakeT 3anpoc, cumson 'E' nakeT oTBET Ha 3anpoc. HanpoTus kaxagoro peTpaHcnsitopa
cvMmBon '+' unun '-' 03HayaeT npusHak nosTopa. VIToroBoe 3HayeHUs BpeMeHn oTknnka B 278 mc Heobxoanmo
yCTaHaBnMBaTb B Ka4yecTBe TariM-ayTa MmacTtepy cuctema. XenatenbHo ewe fobasute 200-500mc.

B gaHHom npumepe Bce mogembl (0001, 0002 n 0003) HaxogsaTca psiAoM Apyr ¢ APYroM, no3Tomy Bce
nakeTbl "CNbIWHbLI" FMaBHOMY MOAEMY B CMEACTBUM YEro MosiBrsSieTCs CTPoka 2 - NpAMOn OTBET OT MoaeMa
0003.

Komanga BaxHa ns 3agaHusa TarMM-ayTa mactep yctporctBy (MY) NMOAKMOYEHHOro K
6asoBomy mogemy. Ecnu 3agatb Tanm-ayT MEHbLUM BPEMEHW OTKAMKA Camoro
"nanbHero" mogema, To cuctema pabotatb He Byget - MY Gyaet BblgaBaTb OLWIMOKY
CBA3W T.K. OTBET ByAeT NpuxoanTb No3xe, Yem oT Hero oxugaet MY.

T1PUMEPbBI KOH®UIYPALUM.
lMpocTasa cxema ¢ ogHUM peTpaHcnaTopom. MNpoTokon obmMeHa He M3BECTEH.

OK> $rtmx+0005 0 Cozpaem B sueiike 0 peTpaHcnsaTop 0005
OK> $rtmx+0005 W Paspewaem emy Bce agpecHoe NPOCTPaAHCTBO
0003] [1234 OK> S$rtmx BbiBOAMM Tabnuuy
0 0005| w

b

2222)
Rt O OK> $rtmx s 3anucbiBaem Tabnuuy B EEPROM

OK> S$rtmxt 0003 30 [poeepsam mapwpyT no6oro mogema 3a
route: 0005 peTpaHcnATOpOM

OK> $rtmxq 0003 30 020 240 lpoBepsam Bpems oTKnuka

OK> S$rtmx+ AkTuBMpyem pexum RTMX

OK> $s 3anucbiBaem npocunb B EEPROM

fHE

Mpu BBOAE B CXEMY AOMOMHUTENbHBLIX PETPAHCNATOPOB, KOHUIypaunus MaclutabupyeTcs:

0017 Rt 2 0003 OK> $rtmx
t 2 2222| w
0006
Rto |[1234| ;Rt1 _[4567] 1 0005 w
|f0005:| 22292 0 1234 | w
OK> $rtmxq 0003 30 020 240 lposepam Bpems OTKNuka
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Jliobon 3anpoc ot 6asoBoro mogema AomkeH OygoeT nNponTM Yepes3 BCe PETPaHCNSTOpPbl B
He3aBMCMMOCTU "cribliat" OHW Apyr Apyra Wnu HeT, ecTb N npsAMas CBA3b Mexay 6a3oBbiM
MOOEMOM W KakMM MO0 yaaneHHbIM unu HeT. Ecnv mexay Kakumu TO peTpaHcnaTopamu HeT
paavoBMAMMOCTM, TO cpaboTaeT TanWM-ayT M BCe MOAEMbl B CETW BblAadyT 3anpoc Ha CBOWM
nocregoBaTerbHbI MOPT OAHOBPEMEHHO rMaBHOE, YTOOLI Kaxabii MogeM xoTs 6bl 1 pas "ycnbiwan”
3anpoc.

OTBET OT NOAKMHYEHHBLIX YCTPONCTB ByaeT NpoxoanTb Mo obpaTHOMY MapLUpYTY.

[lanee npeacraeneHa cxema ¢ peTpaHCcnAumen B SINHUIO:
Co3paem B AYenke:

OK> $rtmx+0006 0 peTpaHcnsaTop 0006
OK> $rtmx+0003 1 peTpaHcnaTop 0003 Rt 3 4567
OK> $rtmx+2222 2 peTpaHcnaTop 2222 Rt 2 1234
CV)IK> Srtmx+1234 3 pe;iaHCﬂﬂTOP 1234 Rt 1 2222 19 0x2C
HUuManusmpyem agpeca 3A peTpPaHCSATOPOM... 0x13
OK> $rtmxi 0006 18 4E 4F 13 2C ... 0006 % 0003
OK> $rtmxi 0003 4E 4F 13 2C ... 0003
OK> $rtmxi 2222 13 2C . 2222 @ °X18
OK> $rtmxi 1234 2C .. 1234 °X10
OK> $rtmx BbiBOoauM Tabnuuy

3 1234| 2C OK> $rtmxt m [lpoBepsM MakcuManbHbIA MapLIpyT

2 2222| 13 2C @ adr=2C N=4

1 0003| 13 2C 4E 4F route:0006 0003 2222 1234

0 0006| 13 18 2C 4E 4F OK> S$rtmxt 4567 2c TecT mapwpyTa o camoro
OK> $rtmxs 3anucbiBaem Tabnuuy B EEPROM route:0006 0003 2222 1234 panbHero mogema
OK> $rtmx+ AkTuBMpPYeM pexum RTMX OK> $rtmxq 4567 2C 020 200
OK> $s 3anuckiBaem npochuns 8 EEPROM MpoBepsiM BpeMs OTKNMKa camMoro ganbHero MoaemMa

Ytobbl He nepeuncnaTb Bce agpeca 3a peTtpaHcnstopamm 0006 u 0003 wmx agpecHoe
NMPOCTPaHCTBO MOXHO CKOH(pUrypupoBaTb APYrMM CMOCOOOM - CHayana paspelnTb BCE agpecHoe
NPOCTPaHCTBO (HasHaunMTb 'W' peTpaHcnaTopamu), a MNoTOM MCKMIHYUTL M3 Hero agpeca
NOAKMOYEHHbIX K HAM YCTPOMCTB. BbiBog Tabnuubl npy aToM OGyaeT BbIrMsgeTb MHA4Ye, HO CMbICH
OyneT TOT Xe camblii:

Srtmx+0006w Denaem 0006 peTpaHcnsaTopom ‘W’ Tuna

Srtmx+0003w LOenaem 0003 petpaHcnaTopom ‘W’ Tuna

$rtmx-0006 10 Ypnansiem us 0006 agpec noaknOYeHHOro K HeMy yCTpoucTsa
$rtmx-0003 18 Ypansaem n3 0003 agpec noAKMHOYEHHOrO K HEMY YCTPOMUCTBa
Srtmx BbiBogum Tabnuuy

3 1234| 2cC

2 2222| 13 2C
1 0003| disable: 18
0 0006| disable: 10
B KoHeuHOM wuTOre, nepsbi petpaHcnarop 0006 moxHo caenaTtb 'W' Tuna, HO TONbLKO ecnu
BTopon 0003 cooepXnUT CNMCOK BCEX CYLLECTBYHOLWUX afpecoB 3a HUM.

3 1234] 2 3 1234 2

@ 2 2222] 13 2C @ 2 2222| 13 2C
1 0003| 13 2C 4E 4F 1 0003| disable: 18
0 0006| W 0 0006| W

B BapuwaHTe 2 onpoc ycTtpouctBa C agpecom 16 He OygeT npoucxoguTb BoobGLle, T.K.
MapLupyTmusatop pewmTt, 4yTo agpec 16 Haxogutca 3a peTtpaHcnatopom 0003 v npu 3anpoce Ha
agpec 16 cHumet npusHak 'W' ¢ petpaHcnaTopa 0006 B maplupyTe a, kak ynoMWHaNocb paHee,
peTpaHcnaTopbl ‘A’ TMNa He Bbl4AKT Ha CBOWM NOPT 3anpochl.

YCnoxHum cxemy - 4o6aBMM 2 BETKM OTBETBIEHUIA:
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OK> S$rtmx

8 0009| 23 24 3

7 0008| 18 23 24

6 0007| 19 20 2 3 0009

5 0006| 16 19 20 Rt 7 18h ]_

4 0005| 21 22

3 0004 14 21 22 1 HaunHaeTcs BeTBNEeHMWe m Rt 3 0%:5

2 0003| disable: 12

1 0002| disable: 11 44 Rt 1 (ﬁ)to? [14h]

0 0001|] disable: 10 Rt O 0002

OK> $rtmxt 2222 21 \_/l
route:0001 0002 0003 0004 0005 Rt 5 Rt 6

OK> $rtmxt 3333 19 @ 44h 0007]-/5333
route:0001 0002 0003 0006 0007 [15h] — —

OK> S$rtmxt 1111 23 TecT mapwpyTa 40 camoro —

route:0001 0002 0003 0008 0009 AanbHero moaema

OK> $rtmxq 1111 23 020 200 poBepsAM BpeMsi OTKIMKAa CaMOro AanbHero MogemMa

HanomHum, 4TO peTpaHcnaTtop ¢ Mapkepom "disable" 3apgaeTcss ¢ nomowpbl 2-X KOMaHLg -
cHavana npuceamnaetcsa emy 'W' TN, a NOTOM UCKNIOYAKOTCA HY>XHble aapeca:

$rtmx+0002 w

$rtmx-0002 11 14

Hanbonee yacto BCcTpeyaeMbin cnyyan Heo6XoaNMOCTMN PETPAHCIIATOPA - BCE MOAEMbI CUCTEMBI
HaxogaTca B "BMAuMMOCTM" 6a3oBOro mMogema W TOnbko oauH (4567) HaxoauTcs Ha HEKOTOPOM
yaaneHun ot Bcen rpynnbl. CBA3b C HUM He cTabunbHa, HO OH BuaeH 4depe3 mogem 0005. B
"Knaccuyeckom" BapnaHTe MOXHO 6bino 6bl Ha3Ha4YMTe Mogem 0005 peTpaHCNATOPOM UMK B pEXUME
RTMX 'W' Tuna. B atom cny4ae Bce mMogembl AOMMKHbI 6yayT paboTaTb 4Yepes3 Hero B Cneactsvm
yero, BpeMsi onpoca BCen CUCTEMbI yBenuuntca B 2 pasa. HasHaumB mogem 0005 peTpaHcnaTopom
'A' TMNa ¢ egnHCTBEHHbIM agpecom 10 monyyYnm cUCTeMy, MPU KOTOPOM BCE MOAEMbI ceTu OyayT
onpawmBaTbCsl HaNPsIMylo, N TONbKO Bpems onpoca Ha agpec 10 yBenunuutcs B 4 pasa (nepegada
3anpoca 2 pasa n nepejava oTeeTa 2 pasa).

OK> $rtmx+ 0005 O Coszgaem B sivenke 0 petpaHcnaTop 0005
mm OK> $rtmxi 0005 10 3apaem emy agpec Ans peTpaHcrnsauum

ox10 OK> Srtmx BbiBOgMM Tabnuuy
m A 0 0005| 10
OK> $rtmxs 3anucbiBaem Tabnuuy B EEPROM
OK> $rtmx+ AxTuBMpyem pexum RTMX
OK> $s 3anucbiBaem npocunk B NnamsThb
BASE [ MACTEP | OK> $rtmxq 4567 10 020 200

lMpoBepsAM BpeMs OTKNMKa caMoro AanbHero mogema

Mpn ycTaHOBKE Ha MacTepe TanM-ayT OXWOaHWA OTBETa paBHbIN BpeMEHW OTKMKa mogema
4567, obLee BpeMsi onpoca He CUNbHO U3MEHUTCS - €CNN He peTpaHCiMpyeMbli agpec oTBevaeT
"BbICTPO", MacTep NepexoauT K Onpocy criefylowero agpeca, a XaaTtb MakCMManbHbli TanuM-ayT
OyneT TonbKo Npu onpoce agpeca 16.

OTtmeTunm, yto ecnu 3a 0005 HaxoguTCs HECKONBLKO agpecoB (MOAEMOB), TO B KOHGMrypauum ero
afpecHOro NPoCTpaHCTBa AOCTAaTOYHO MPOCTO NPOAOIPKUTL UX nepedncrieHne. Takum obpasom, He
BaXXHO CKOMbKO MOAEMOB Haxoautca 3a petpaHcnatopom 0005 - BaHbl agpeca MOAKMHYEHHbIX
YCTPOWCTB.

Cnepylowiaa cxema aHanorMyHa npeablgylien, Tonbko BMecTe ¢ mogemom 4567 ¢ gpyrown
CTOPOHbI ObLLEen rpynnbl HAXoaAUTCA ewe Moaem 2222, cBA3b C KOTOPbIM He cTabwunbHa, HO OH
poctyneH 4Yepes 0004. MpuHumn kKoHdUrypauum aHanormdeH. Hago Tonbko o6aBsnTtb peTpaHcnaTop
0004 B a4ewky 1.
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0x10

Co3pnaem B siyelKe:
* Rt 1 OK> S$rtmx+ 0005 0 pertpaHcnaTop 0005
\ 0004 4567 OK> S$rtmx+ 0004 1 petpaHcnsTop 0004
P OK> $rtmxi 0005 10 3apmaem agpeca ans
// OK> $rtmxi 0004 11 peTpaHcnauuu
i OK> $rtmx BbiBogum Tabnuuy
1 0004| 11
0 0005| 10

Ecnn 6ygert I'IpVIHFITO pelueHne, 4To cBA3b C agpecamn 16 n 17 ctabunbHa n 6e3
peTpaHCNsALMN, MapLUpyTM3aLMI0 BCerga MOXHO OTKMOYMTL KoMaHaamu $rtmx- unu c
NMOMOLLIbIO CUMB0JIbHO20 UHOUKamopa. NMpu 3ToM, cama Tabnvua OCTaHeTCa B NamsATy.
Mpu HeoBXxoaUMOCTH, MapLLPYTU3aLMI0 MOXHO ByaeT BKMOUNTb 3aHOBO.

KoHcurypaumio MOXeT CUNbHO yNpoCTUTb pacnpeaeneHne agpecoB MO 30HaM peTpaHcnauum
(BO3MOXXHO, MOOKIMIOYEHHBIM K MOAEMaM YCTPOMCTBaM Heobxoammo OyaeT CMEeHUTb COGCTBEHHbIN
agpec). B aTtom cnyvae He Hy)XHO nepedncnaTb BCe agpeca, a AO0CTaTOMHO MPOCTO YyKasaTb
AnanasoH OT MWHMMarnbHOrO [0 MakcumanbHoro agpeca. [locnegoBaTtenbHasi Hymepauusi B
ananasoHe npu 9TOM He obssaTenbHa - [NaBHOE YyKasaTb MWHMMArbHbI HadanbHbIA 1
MaKcuMmarnbHbIA KOHeYHbIM. Cneayowlas cxema UnncTpupyeT 3To:

OK> $rtmx+0001 O CozgaHue Tabnuubi
OK> $rtmx+0002 1
OK> $rtmx+0001 11-30 Auanason c 11h Ao 30N

OK> $rtmx+0002 50-70 mm
OK> Srtmx
1 0002| 50-70 [rangel r2A1r21‘|

0 0001| 11-30 [range] (24 1C [ 1E] 0001 N

OK> S$rtmxt 55
route:0002

OK> $rtmxt 13 Tect anpecos
route:0001

=

OK> $rtmxq 1111 55 010 200 MpoBepsAm Bpemsi OTKNUKa

8.3  AgantuBHbIY OTBET. KAPTA MOBTOPUTENEM.

Moo apanTMBHbIM  OTBETOM noapasymeBaeTcad

akTyanbHo. PaccmoTpum npumep:

BO3MOXHOCTb

Cnctema C HeusBeCTHbIM npoTokosioM. Bcsa  rpynna
MOLEMOB HaxoguTcs B MPsAMON pagvoBMamMmocTn 6a3oBoro
kpome ogHoro - 0002. Mogem 0001 HasHaueH |j
peTtpaHcnaTtopom 'W' Tuna. B gaHHom criydae u3-3a OfHOro @
mogema 0002 Bpemsi onpoca cuctemsl yBenuunTcs B 2 pasa.

Bbino Obl norMYyHO, 4YTOObLI OTBETbI MOAEMOB KOTOpPbIE
HaxogATca B pagvoBuammocTn 6as3oBoro He repedasasnuch

yepes pempaHcrissmop 0001.

Rt 1

Owana3soH ¢ 50h go 7

o

h

111717 CELIEAT

ey
SA[

55 ][ 70 ][ 59

yOoaneHHbiM M
MoanduumnpoBaTte MapLlpyT Npu OTBeTe Ha 3anpoc 6GasoBoro mogema. Ecnu B cucteme c ‘A’
NOBTOPUTENAMM U3MEHEHWE MapLlpyTa OTBETa He JaeT HuKakoro adpdoekta T.K. OH yXXe 3apaHee
onpegeneH, 1o B cucteme ¢ 'W' nostoputenamm (korga npoTokon obmMeHa He n3BecTeH) aTo byaer

RtW
0001

[na peanusaumm OaHHOrO CBOWCTBA BBOAUTCA MOHATUME KapTa MOBTOpUTENEN.
nogpasymeBaeTtca pann, KOTOpbIM cofepXut cnucok scex 'W' nostoputenen m cnucok Bcex 1D
MOAEMOB, Yy KOTOPbIX MPOMMCLIBAETCS NPU3HAK MPOXOXAEHUS UMM HE MPOXOXAEHUS OTBETa 4yepes
TOT MM nHon nosTopuTenb. [anee, aToT dann 3anucbiBaeTcs B 0a30BbI MOAEM M nepepaetcs
BCEM mogemam yepes Bce 'W' noBToputenu nponucaHHble B Tabnuue RTMX. Moaemsbl, nonyyms
CBOK KOH(purypauumio 3aroMuUHaT ee B 3HEepProHe3aBMCMMOW MaMsaTM U B [arnbHeunwem
MOANMULMPYIOT MapLLPYThl CBOMX OTBETOB B COOTBETCTBUM C MPONMCAHHLIMU NpaBuiamu.

/

MNon

oaemMam

KapTou
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dann kapTbl nNpeacTaBnsieT cobol mekcmoebild ann, roge ¢ NOMOLbH  crelnanbHbIX
CUMBOJIOB 3a4al0TCsl NapamMeTpbl NpaBu:

/ KOMMeHTapum

# 1111 2222 3333 / Comcox ‘W’ mnoeBTOpuTenemn
*0001 - - - / CeomcTeOo mnnst Mmomema 0001
*0002 + - - / CeomcTBO nnst momema 0002
*0003 - / CeomcTeBOo nnst Mmomema 0003
*0004 R / CeomcTBO nnst momema 0004
CumBon '/ ' - NPU3HaK Ha4dalla KOMMEHTapu4. Bce cumBonbl nocrne aToOro NpnU3HaKa

urHopumpytotcs. KommeHTapuin 3akaH4ymMBaeTcs cumsoriom Enter.

Cumeon '#' - npusHak cnucka 'W' notoputenen. Cnucok npeacraenseTr cobon nepeymcnenmne
4-x 3HauvHbIX |ID noBTOpUTENEN M 3aKaH4MBaeTCs CMMBOMOM He sasnswowmumea '0'...'9" n 'A'...'F' vnn
npocto cumsonom Enter. CumBonbl npoben, 3anatasi, TOYka, ABOETOMME W TOYka C 3anATon B
aHanmse CTPOKM UrHopwupytotcs. oBToputenen He OOmkKHO ObiTb Gonee 16 wTyk. [Nepeuncnatb
nmeeT cmbicn Tonbko 'W' nosTopuTenmu.

CumBon '*' - npuaHak npasuna ans mogema. Ldanee gomkeH matn 4-x 3HadvHbin ID mogema u
npusHakm mogmdumkaumm mapupyta otBeTta. [lpusHak '-' 03HavaeT, YTO AaHHbIN MOBTOPUTESNb HE
yyacTByeT B (hOpMMpPOBaHMM MapLllpyTa oTBeTa, npusHaku '+ mnu 'R' - yyacteyeT. CumBOnbI
npoben, 3ansTasn, Touka, ABOETOYME U TOYKa C 3anATOW B aHanu3e CTPOKU UrHopupytoTcs. YTobbl
yaanuTb cpasdy BeCb CMMCOK MOBTOpUTENEW U3 MapupyTta unm He moamduumpoBaTb e€ro BOBCe,
JOCTaTO4YHO BBECTM OANH cumBon '-' nnn '+

Hanee, pann Heobxoanmo 3anucatb B 6a30BbI MOAeM. 3anucb OCYLLECTBNAETCS MO NPOTOKONY
X-modem CRC u3 TepMyvHanbHOW nporpammbl B KOMaHAHOM pexume no komaHge $MAPLOAD.
(TepMmMHanbHYO NporpamMmMy MOXHO CKadaTb No ccbiike http://rateos.ru/files/PComm210.zip nnun Ha
web cTpaHuyke nsgenuna B pasgene "d®annol").

'ﬁ‘_‘. PComm Terminal Emulator - COM27,57600,None,B.1,.Dumb Terminal

'ﬁ‘_‘. PComm Terminal Emulator - COM27,57600,None,B.1,.Dumb Term

Profile Edit Port Manager Window Help | Profile Edit | PortManager Window Help
Open Ctrl+AlE+0
| Birk HEX € =&
£ Hlﬁll @l%}lﬁlgl I'l .$|28| | —l —lﬂ Close Ctl+Absl |
E* COM27,57600,None,8,1,Dumb Ter minal sl culvares [N
8
— -E+-§OOO'PATEOC' 07122024 (16.10) =" oot Enable Chrl + At +E
c : ol -
ot | 'SPECTR 43310_v2'w1.03 #=n:—— #name: fore 191 Pore Disable CHHAQ ) - cccoccca
[Frs [OK> SHAPTOAD i Properties
CF > Clear Screen
wait MAP file by ZModen—CRC...CCCCCd
Send Pattern
Send Break — Protocal Direction
Capture :
Double Byte ¢ = ASCI & Transmit
Hex Display & Kermit " Receive
 ¥Modem-1KCRC

" H¥Modem-CheckSum
@ XModem-CRC

-

" YModem

" ZModem

Cancel
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Ecnn c¢ainn cdhopmMmpoBaH KOPPEKTHO, B $MAPLOAD
KOHUe 3arpysku 6ygeT cooblieHo ckonbko ID  OK>
MOOEMOB CYUTAHO WK 6yﬂeT BblgaHa wait MAP file by XModem-CRC...CCCC done
olmbka. KoppekTHOCTb 3anuncu danna MoXxHo load MAP 4
npoBepuTb KomaHaon $SMAP., OK> SMAP

1111 2222 3333

-0001 direct answer
-0002 R - -
-0003 direct answer
-0003 no path change
OK>

Ecnu HM oauH noBTOpUTENb HE yyacTByeT B popMMpoBaHMM OTBeTa, HanpoTtuB ID mogema
Oypet Hagnuck "direct answer" (Bce MOBTOpPMTENM M3 3anpoca yaansiTcsa U OTBET nepenaercs
Hanpsamyto). B apyrux cny4vasx, Hanpotus kaxgoro |ID mogema 6yayT npusHaku BknoveHus (R) unu
He BKNIOYeHUs (-) AaHHOro NOBTOPUTENSA B MapLpyT oTBeTa.

MepBbin cumeon '-' nepen kaxabiM ID Mogema o3HayaeT, 4YTO JaHHOE nNpaBwuSio elle He
npornucaHo B yaaneHHoOM mogeme.

Ecnn Bce nosTopuTEnM Yy4acTBYKOT B
dopMmMpoBaHMM  MaplipyTa oTBeTa, TO
HanpoTuB ID mogema ByaeTt Hagnucb
"no path change" (cnucok nosTopuTenen npu
OTBETE MOEHTUYEH 3anpocy).

Hanee, Bce npaBuna HeobGXOOMMO  $RTMX
nepenaTb B Kax0Obili mogem. Yoeammcs, 4to .
Tabnuua RTMX coaepXuT 2 3333| w
cooTBeTcTBYOWMe "W' noBTOPUTENN. 1 2222| w

0 1111| w

Mepenaya ocyuwectensetrca komaHgon SMAPTX unn SMAPTXALL. MNepBas komaHga nepepaet
npasuna Tonbko TEM MogeMaM, KOTOPbIM paHee He ObiNo nepegaHo, BTopas - BCEM.
MepBbin 3anyck KOMaHAbl MoBTOpHbLIN 3anycK KOMaHAbI

OK> $maptx OK> $maptx
*** MAP tx 0001; OK>
2934 .81> 5555wQ1:--:0001 1111-2222-3333- *** MAP tx 0002; tot = 720 ms
2935.01> 5555wE1:02:0001 1111-2222-3333- 3019.54> 5555wQ5:--:0002 1111-2222-3333-
2935.13> ID_OOOl :V13(F) MAP: CHANGE query timeout
OK> OK>
*** MAP tx 0002; *** MAP tx 0004; tot = 720 ms
2935.16> 5555wQ2: 3020.31> 5555wQ6:--:0004 1111-2222-3333-

tot = 720 ms

tot = 720 ms
--:0002 1111-2222-3333-

query timeout
OK>

*** MAP tx 0003;
2935.93> 5555wQ3:--:0003 1111-2222-3333-
2936.11> 5555wE3:02:0003 1111-2222-3333-
2936.23> ID _0003:V13(10) MAP: CHANGE
OK>

*** MAP tx 0004;
2936.27> 5555wQ4:
query timeout
MAP tx done
OK>

tot = 720 ms

tot = 720 ms
--:0004 1111-2222-3333-

Kak BugHoO 13 npumepa, npv nepBoM 3anycke KoMaHabl npasuna nponucannck B mogemsl 0001 n
0003 (ocTanbHble MoAeMbl B NMpMMepe OTCYTCTBYHOT), @ Npy NOBTOPHOM 3anycke mogembl 0001 u

0003 y>xe He onpaluMBanuCh.

query timeout
OK>

MAP tx done
OK>

OK> $MAP

Ecnv noBTOpHO BbIBECTM KapTy Ha 6a3oBoM Moaeme, TO

yBuamMm, 4to Hanpotms mogemoB 0001 mn 0003 nosiBunucb
cumBonbl '+'. 3TO O3HavaeT, YTO MpaBunia B 3TU MOAEMbI

yCneLwHOo 3anncaHbl

1111 2222 3333

=3 +0001 direct answer
-0002 R - -

=3 +0003 direct answer
-0004 no path change

© 000 «PATEOC» 1998-2025 e.



Paduomodem «CINEKTP 433 | 868 v2». Pykoeodcmeo o akcrniayamayuu Cmp. 61 u3 91

MpuBeaem NonHbIN Npouecc koHdUrypauum 6a3oBoro Mogema Ha criegyroLlem npumepe:

Vmeem cuctemy 13 7 yganeHHbix mogemos. Mogem 0002 goctyneH Tonbko vyepes mogem 0001.
MpoTokon onpoca Yepe3 MoAeMbl HE M3BECTEH MIN HET XKenaHus NponucbiBaTe agpeca B Tabnuue

RTMX.
1) HasHavyaem mogem 0001 petpaHcnsTtopom 'W' Tmna.
$RTMX+0001 O - co3gaem peTtpaHcnsaTop 0001 B sauenke 0
$RTMX+0001 W - npucsavsaem emy 'W' Tun (paspeluaem Bce agpeca)
$RTMX+ - paspeluaeM pexum RTMX
$RTMXS - 3anucbiBaeM Tabnuuy RTMX B namsatb
$s - 3anucbiBaem npocunb (T.K. paspewmnnm pexnm RTMX)
$RTMX - BbIBOAMM Tabnmuy
0 0001 |w
OK>

2) CospaeM kapTy peTpaHCcnATopoB B channe map.txt:

* 0002 mponmcrBaTe npaBmio B Mozmem 0002 He ob6saABaTenbHO, T.K.
6e32 mpaBmyla MapupyT ero OTBeTa ByIeT aHaJIOTMYeH MapupyTy Banpoca

/ xapTa peTpaHCISITOPOB

# 0001 / emuuHCTBeHHH) peTpaHcasTop 'W' Tuma
* 0003 - / oTeEeT nepejaBaThk HANPSIMYIO

* 0004 - |/ oTeEeT mepenaBaTE HANPSIMYIO

* 0005 - / oTeEeT nepemaBaTk HANPSIMYK

* 0006 - / oTEeT nepeZaBaTh HANPSIMYK

* 0007 - / oTEeT mepemaBaTEk HANPSIMYIO

/

/

3) 3anucbiBaem kapTy B 6a3oBbin mogem SMAPLOAD;
4) MNMpoBepsiM kapTy C NOMOLLbIO kKomaHabl SMAP;

5) Nepenaem mogemam nponucaHHbIM B KapTe HoBble npasuna SMAPTX nnn SMAPTXALL,;

6) Onpenensiem Bpems otBeTa mogema 0002 ¢ nomolubto komaHabl SRTMX Q v 3anucbiBaem
€ero B KayecTBe TalM-ayTa OXWAaHUs OTBETA B MacTep YCTPOWCTBO, KOTOPOE MOAKIHOYEHO K
6a3oBoMy MogEMY.

Mocne aToro, cuctema byaet paboTaTb crnegyoLmm obpasom:

1) BCe 3anpockl 0T 6a3oBoro mogema 6yayT npoxoantb Yepes petpaHcnsaTop 0001 (2 nepenaun
B ahupe);

2) otBeTbl oT mogema 0002 k 6GasosBomy OyayT npoxoamtb udepes peTpaHcnatop 0001 (2
nepenayv B apupe);

3) otBeTbl OT MmogemoB 0003-0007 k 6azoBomMy He ByayT npoxoauTb Yepes peTpaHcnsaTop 0001
OyayT NnpuHMMaTbca 6a30BbIM MOOEMOM Cpasy Xe nocrie npuema.

84 OrPAHHUYEHNSI U OCHOBHBIE CBOACTBA PEXUMA RTMX.

[anee nepeyncneHbl orpaHMYeHUs 1 OCHOBHbIE CBOMCTBA paboTbl pexnma.

e Pexum RTMX umeeT CMbICnT aKTMBMPOBATb TOSMbKO KOrA4a Hy)XHa pearnbHas HeobxogumocTb B
peTpaHcnsaumMn. B cucteme MoxeT ObiTb Tonbko 1 mogem, Ha KOTOpOM 3afdaHa Tabnvua
MapLupyTM3aummu (Mmogem macrep).
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MakeTbl coAepxallue CrMCOK PEeTPaHCNSTOpPOB Bceraa nepeaarTcs B LUMPOKOBELLATENbHOM
pexume oauH pas.

Cnocobbl koanpoBaHus agupHoro naketa ($FEC, $DM n $MN) 3agatotcs Tonbko B 6a3oBom
mMoaeme. YaarneHHble MoAeMbl Npy Nnepeaayn oTBeTa KONMpPYT UX 13 NakeTa 3anpoca.

MakeTbl cogepxalwime CNUCOK PEeTPaHCrATOPOB (MaplupyT ajpeca) He peTpaHCnvpyloTcs
METOAOM peTpaHcrnauMM no macke (pasgen "PacluMpeHHble  BO3MOXHOCTU _Mpuema _ u
petpaHcnaumun®). Takke, unbTpbl Ansa peTtpaHcnauun ($RTFL) He yuactBytoT B pabote

MapLUpyTU3aLum.

Beuay Toro, 4to paboTta pexunma oCHOBaHa Ha TOYHbIX BPEMEHHbIX TauM-ayTax Ansi KOPPEKTHON
paboTbl, anroputM goctyna k acdoupy SLBT pormkeH GbiTb OTKIMOYEH (MO YMOMYAHWUIO OTKITHOYEH).
B npoTtuBHOM cnyyae, B adhmpe MoryT 6yayT Konnmsuu.

Ecnn pexum BkntodeH Ha mogyne pabortatowem B pexume 10 MASTER wunm 10 CHAIN,
KoppekTHas pabota pexuma RTMX He rapaHTMpoBaHa.

Ecnn mogembl npumeHsoTca anga nepegaym coobueHunin obopyagosanua bonuna, ona KOppekTHOM
paboTbl HEOB6XOAUMO BKIHOUYMTL PEXMUM Nepedadn gaHHbix DL8 ($DAT=DLS).

Ecnn nepepatotcs coobuieHns B npoTtokone Modbus RTU xenaTtenbHo (HO He 06s3aTenbHO)
BKIIOYUTb pexum nepegaym gaHHbix SDAT=RTU ansa AononHUTENbHOrO KOHTPONS AaHHbIX.

Ecnu npotokon, no kotopomy pabotaet obopyaoBaHue Yyepes MogeMbl HE U3BECTEH, B CUCTEME
MOXXHO HasHa4yuTb TONbko 'W' peTpaHcnaTopsbl U cchopMmnpoBaTb KapTy PETPAHCIATOPOB.

[Ons koppekTtHonm paboTel cuctembl B pexmme RTMX Ha koHedyHoMm 3Tane
KOHUrypupoBaHus HeobxooumMo Bcerga OueHMBaTb BpPEMs OTKIMKA CaMoro
"nanbHero" mogema B uenoyke (komaHga SRTMX Q) n 3agaBaTb 9TO BpeMsi MacTepy
cucTemsbl (NOAKNIOYEHHOMY K 6Aa30BOMY MOLEMY)
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O ounbTPAUMS DAHHBIX

B moagyne peanusoBaHbl MNpocCTble (OUNbTPbl MAKeTOB Ha NPeanofiokeHnn O TOM, 4YTO B
NonynsipHbIX TENeMeTPUYECKMX NPOTOKoNax nepBbin Gantom maeT agpec yctpouctBa. B dounbTtp
MOXHO BKMOYMTb OManas3oH paspelleHHbiX 3HadeHun oT 0x00 go OxFF - ecniv 3HauyeHue 3agaHo
(paspelueHo) nakeT NpoxoauT yepes punbTp (Nepegaetca B adup, NpUHUMaeTca u3 adupa mnm
peTpaHcnupyeTtcs), uHade ypansetcs. [NpumeHeHne GUNbLTPOB MO3BONSAET BKMOYMTbL MOAEM B
obwyto cetb RS485 u He nepemaBatb B adup Becb Tpaduk (BblgaBaTb Ha MOPT) WK
peTpaHCnNMpoBaTb TONbKO KOHKPETHbIEe NakeTbl. KOHEYHO, ANa KOpPEKTHON hunbTpauumn Heobxoanmo
3HaTb TMN OaHHbIX.

lo ymonyaHuro, ece ¢buribmpbl OMKITHOHEHbI.
dunbTpbl 3a4a0TCA B KOMAHOHOM pexume crieqyowmmMm KomaHgamu:
$xFL=cccc 3apaet cnocob unbTpauumn cccc (cnocobbl hmnbTpaumm onucaHbl ganee);
$xFLDMP BbiBOA paspelUeHHbIX 3HaYeHnn punbTpa;
$xFL+aabb BknoveHne ananasoHa agpecoB aa-bb ong paspeweHus ounbTpaumm;
$xFL-aabb McknoveHne gnanasoHa agpecos aa-bb 13 paspelweHna ansa unstpaumm;

$FLS 3anucbk agpecoB ana unsTtpaunn B IHOSIY;
roe, X - 'T' unbTp MCXOAAWMX AaHHbIX, 'R’ - UnbTp BXOOAWMX AaHHbIX, 'RT' - domnbTp ang
peTpaHcnaunn.

Cnocob dunbTtpauun ($xFL) xpaHutca B obwem npodune mogema M MoXeT ObiTb M3MEHEH
yaaneHHo no agupy. Cammn xe agpeca B npodune He XpaHATCA U He MOryT ObiTb M3MEHEHbI
yoaneHHo. COOTBETCTBEHHO, ANns 3anmcu cnocoba dmnbtpaumm B QHO3Y HeobxoaumMo BbIMOMHUTD
komaHay 3$S (ans agpecos - $FLS). Bo3amMoxHbl cnegytowmne BapnaHTbl unbTpauum:

----- PuNbTP OTKMYEH (3HAYEHME NO YMOSHYAHMIO).

RTUA | dunbTp HacTpoeH Ha nakeTbl npotokona Modbus RTU. Ecnv agpec npucyTCTBYET B CNUCKE
paspelleHHbIX 3HAYeHUN, TO MakeT npoxoauTt yepe3 unbTp. UHadve ypansietca. Takke,
nakeT yaansieTcs ecrnv He CcOOTBeTCTBYeT nakety npotokona Modbus RTU. CooTBeTcTBUE
OCHOBbIBAETCS HA KOPPEKTHOCTM KOHTPOMbHOM cyMmmbl naketa (CRC).

DLBA | AHanorndyeH RTUA, Tonbko CRC naketa paccuntbiBaetcs no anroputmy DALLAS CRCS.

1BYT | ®unbTp npoBepsieTca 1-bit 6anT naketa Ha pa3peLleHHble 3HaYeHUs 6e3 NPUBSA3KN K KaKoMy-
nn6o npoToKony (paspeLleHHble 3Ha4YeHNs 3a4alTcsa B agpecax ans dounbtpauun).

NONE | ®unbTp 3anpeLaeTt BCce NaKeThI.

B agpece naketa moxeT 6biTb 3aKogupoBaHO HanpasneHve nepegaun. K npumepy, ecnu B
npotokone Modbus RTU agpec 0x04 npucyTCTBYeT B 3anpoce 1 OTBETE, TO B APYrMX 3anpoc MOXeT
cogepxaTb agpec 0x04, a otseT 0x84.

[ns noHnmaHus npouecca unbTpauun Ha npumepe uUbTpa UCXOOAWMX AaHHbIX B 3dump
npveegeM CreayoLLyto MPOCTYI CXemy:

] O6meH ol B
Slave Modbus RTU: |- 55 panmo Ifﬁa - r?: —| Slave Modbus RTU: Ox11
0x13 ——p o e
cnekTe 868™" —— | Slave Modbus RTU: 0x10
e
OunbTp Ha Tt [EaTt RS 485
naket 0x13 [FREREEERRRRR ¢— Master Modbus RTU |

B cywiecTBytoLLYIO MPOBOAHYI0 CUCTEMY HEODXOOUMO BKMAOYMTL yAaneHHbIn mogynb Slave RTU.
Bes unbTpauumn nakeToB Becb TpaduK Mexay Mactepom u yctponctesamu ¢ agpecamm 0x10 1 0x11
nepegaeancs 6ol B achup. lNMocne 3agaHus Ha mogeme hunbTp TOMbko Ha naket 0x13, B adumpe
OyoyT 3anpocbl Tonbko K mMoaynto Slave ¢ agpecom 0x13. lNocrne 3Toro octaHeTCHA TOSNbKO
YCTAHOBUTb Ha MacTepe KOPPEKTHbIN Tan-ayT OXuOaHUS OTBETa C y4eTOM 3a[epXKu nepenadv
OaHHbIX B adupe.

Takke, B Mmogeme Heobxoaumo 6yaeT 3agatb Bpemst SPACT - Ha ckopocTy 9600 3HaveHuin 5-
10mc 6yget gocratodHo. [axe ecnun oHo ByaeT Gonblie Yem BpeMsi Mexay 3anpoCoOM U OTBETOM,
Hanpumep, mexagy mactepom u Slave 0x10 n aToT "ckneeHHbIN" 3anpoc-0TBET nonagaet B Oydep
MoAeMa, OH OTOpoCUTCS NO NPUYNHE HE COBMNAAEHUSt KOHTPOSTbHOM CyMMbI.
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9.1

9.2

9.3

OUNbTPALMS UCXOLSALYMNX JAHHBIX

dunbTp  BXOAAWMX  OaHHLIX N0 MOCNefoBaTeNbHOMY  MOPTY  (MCXOOALWMX — OaHHbIX

npegHasHavYeHHbIX 4ns nepegayn B 3up) MOXET NpMHUMATL CrieayroLlme 3Ha4YeHNs:
----, RTUA,DL8A,1BYT,NONE

Mpn 3HadeHum cunbtpa NONE, nakeTbl NOCTynuMBLUME MO MOCMeAoBaTENbHOMY MOPTY He
nepegatotcs B achmp BoodLLe.

CnegyeT oTMeTUTb, YTO KOHTponbHasi cymma no Modbus RTU/ DALLAS CRC8 y naketa B
Oycdepe noacumTbiBaeTca 8cezda NO3TOMy, ecnu 3ajaH unbTp RTUA unu DL8A, TO He
o6s3aTenbHO 3a4aBaTb COOTBETCTBYIOLLMI TUM NPOTOKONA BXOAALLMX AaHHbIX (KoMaHaa $DAT).

dUNbTPALNS BXOASLUMX JAHHBIX
dunbTp BXOAALWMX AaHHBIX U3 3hmpa MOXET NPUHMMATL CreayoLmMe 3HaYEHUS:
----, RTUA,DL8A,1BYT,NONE
Mpn 3HayeHun unbTpa NONE, [aHHble MNonyyYeHHble K3 3dupa He BblgalTcs Ha
nocrnegoBaTesbHbI MOPT BOOGLLE.

PuUIbTPAUNA BAHHbIX MPU PETPAHCIIALUN

(DVIJ'Ipr peTpaHcnnpyemblX AaHHbIX MOXET NPpUHMMaTh crneayrwme 3Ha4eHnA:
-—---, RTUA,DL8A,1BYT

PaccmMoTpuM npumeHeHne cunbTpa nNpyv peTpaHcnaumMmM Ha npumepe. MI3BecTHO, YTo B cUcTeMe
npumeHsieTcs npotokon modbus rtu. PeTpaHcnsaums ocyuiectengeTca no yenoyke. K mogynam 0002-
0006 nogkntoyeHsbl slave yctponctBa ¢ agpecamu 0x20...0x24 cooTBeTCcTBEHHO. KoHduUrypaumsa Ha
YPOBHE pacLUMPEHHOro npuema 1 peTpaHcnauum BelrnaguT criegqyowmm obpasom:

PIDO=00FF 0&+

RID0=0001 S1 RID0=0001 SO 0&+  RID0=0001 SO 1&+ RID0=0001 SO 2&+
RID1=00FF SO 1&+ RID1=00FF SO 2&+ RID1=00FF SO 3&+ RID1=0006 S1
PID2=0001 PID2=0001 0&+ PID2=0001 1&+ PID2=0001 2&+
$RTFL+2124 $RTFL+2224 $RTFL+2324 $RTFL+2424

bes 3agaHua unbTpa BO3HUKAET cUTyaumsa korga, Haripumep, mogyns 0003 nonydaet modbus
3anpoc 21. CHavyana oH BbldaeT ero Ha CBOKM NOPT, a NOTOM peTpaHCcnMpyeT 3TOT 3anpoc, KOTOPbIn
nanee byget peTpaHcnvpoBaH no uenodke oo mogynda 0006. B atoT MmomeHT yctponctso RTU 21
oTBevaeT. B ntore umeem nULLHIOW peTPaHCALMIO 3anpoca, Ha KOTOPbIN B LIENOYKe Janee HUKTO He
OTBETUT.

3apaHne unbTpa $SRTFL+2224 GyaeTt o3HayaTb, 4To Moaynb 0003 GyaeT peTpaHcnupoBaTb
modbus nakeTbl Tonbko ¢ agpecammn 0x22, 0x23 n 0x24. Ntoroeas KoHdurypauus ounbTpoB OSis
Ka)kgoro yCTponCcTBa NokasaHa 3eneHbiM LBeToM. Takke, Heobxoammo byaeT BbICTaBUTb OUbTP Ha
peTpaHcnsaumto modbus naketoB - SRTFL=RTUA.
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10 nPumepPbI oPraHnzAymm ceTen

10.1 AagPecHbIM PEXUM

10.1.1 AZPECHBIV PEXXUM C NMOATBEPXOEHWEM.

—— T

TXID=0001,WA=1, TRY=2

0001 ban 0003 R
D LT TPy
Tx113=0002,WA=1,TRY=3...-~-""--.. 3903

> TXID=0001,WA=1, TRY=0
0004

TXID=0001,WA=1, TRY=3

B paHHOM pexume rapaHTUpyeTcsi AoCTaBka AaHHbIX agpecaTy. OTocnaB «MHAVBUAYaNbHbIAY
nakeT, MOAyMb OXwWAaaeT NOATBEePXKAEHUS MPUEMA CO CTOPOHbLI MoryvaTens v NoBTOpsieT nakeT npu
HenonyyYeHun MoATBEPXKAEHUS MO UCTEYEHMM TalM-ayTa paBHOMY BpPEMEHW Mnepedadn naketa
MaKCUManbHOro pasMepa Ha TeKyLLe CKOPOCTH.

CnenyeT 3aMeTWUTb, YTO B AaHHOM pexume MoAysflb MOXET nepefaBaTb CBOM AaHHblE TOMbKO
oOHOMY agpecaTy, HO MOAAepXMBaTb HECKONbKO BUPTyarlbHbIX COEAMHEHWUIA (OTCbINaTb KOPOTKUE
Kagpbl NoaTBEPXAEHMS).

10.1.2 AOPECHBIV PEXXUM BE3 MOATBEP)KOEHWS.

TXID=FFFF COPY=1 0002

Moaynb 0001 BbicTynaeTt B kadectBe "06asbl" (C T.3. BHewHero obopyaoBaHus) n paboTtaeT B
LUMpOKOBeLLaTeNIbHOM peXuUMe - rnakeTbl OT Hero rnpuHumaroT Bce moaynu. Moaynu 002, 003 1 004
HacTpoeHbl Ha 06as3oBbii Mogem 6e3 noaTeepxaeHus. HGOpPMaUMOHHbIE MakeTbl OT HUX OyayT
BblAaBaTbCs TOMbKO Ha NOPT AaHHbIX 6A30BOro Moayns.

10.1.3 AOPECHbIV PEXXUM BE3 MOATBEPXXOEHUS] C NOBTOPUTESIEM.
Pexum noeTOpUTENs Yy MOAYNA akTUBMpPYeTcs YycTaHoBkoW napameTpa $RT v 3agaHuem
dunbTtpa $RID.

—— —_——_

. & -
BASOBIA > < > Y Bcex mogmynen
0001 "Rt 0 0002] | wa=o,cory-1

TXID=00FF TXID=0001 RIDO=00FF S1 TXID=0001

Takas koHdurypaumna He ucknoyaeT npuéma mogynamm 0001 n 0002 «npsMbIX» NakeToB Apyr
OT Apyra, 4To MOXeT NPUBECTU K M30LITOUHBIM NakeTam B acmpe. MNMoaTomy, Npu BBOAE NOBTOPUTENS
B CUCTEMY PEKOMEHOYETCH yCTaHaBNMBaTb MaCKM paclUMPEHHOro npuemMa BCEM MOAynsaAM co3faBas
Taknm ob6pasom "BUPTyanbHbIN" NyTb NPOXOXAEHWS NAKETOB:

BABOBEM P> > < > Y Bcex mopmymneir
WA=0,COPY=1
0001 EIT oo
TXID=00FF TXID=0001 RIDO=00FF S1 TXID=0001
PIDO=00FF 0|+ PID0=0001 O|+

B atom cniyyae, 0001 6ynet pearmpoBaTb Ha naketbl oT 0002 TONbKO, ecnn OHWM NPOLUSM Yepes
nosTopuTens 1 ByaeT urHopuposaTtb NpsiMble NakeTbl. Toxe camoe BepHo u ana 002.

AnbTepHaTMBHas cxema C MOAMEHOW afpecoB MpPU PeTpaHCRsUMM MokasaHa Ha crnegyolem
PUCYHKe:
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EA3OBHM . > < >

Y BCcex Momynen
0001 Q RT=00 WA=0,COPY=1

RID1=0001 S1 0002
TXID=0001

10.2 Pexum «LUINPOKOBELUATEJIbHbIN»

10.2.1 LMPOKOBELATE/IbHAS CETb BE3 TAPAHTUN [JOCTABKM COOBLLEHNA

0004
6004]

|V Bcex mopyneit TXID=FFFF COPY=1|

Moaynn 0001-0004 aBnsatTCcA paBHOMPAaBHbLIMU YfEHaMW CETU U MOTYT NPUHMMaTb NakeThbl
Apyr ot gpyra.

HecmoTps Ha TO, 4TO B J@HHOM peXnMe HET rapaHTUn JOCTaBKM COOOLLEHUIA, OH
ABNAETCH NPeanoyTUTENbHbIM NOYTU BO BCEX Cry4vasX, T.K. MEXaHW3M O0CTaBKu
coobLueHnn peannsyeTcsa Ha 6onee BbICOKOM YPOBHE - HA YPOBHE MPOTOKOSOB
o6opyaoBaHMs, NOAKMIOYEHHbIX K Moaynsam. Mpu "HopmanbHOM" CBA3W, NULLHME NaKeTbI
NnoaTBEPXKOAEHMA OT caMuUX MOgyNen MoryT "3arpy3uTb" pagnoadup, TeEM camblM CHU3UTb
NPONYCKHY cnocobHOCTb kaHana. [daHHas agpecaums yctaHosnena MO YMOJNTYAHUKO

10.2.2 LLIMPOKOBELUATEIIbHASI CETb C FAPAHTUEWN [JOCTABKM COOBLUEHUN

TXID=FFFF COPY=1
| TXID=0001 WA=1 TRY=0

Mogynb 0001 pabotaeTr B wwupokoBewaTensHoMm pexume. Mogynm 0002-0004 BxogsaT B
agpecHbIn pexxum ¢ 0001 ¢ rapaHTMen oOCTaBKM AaHHbIX.

10.2.3 LUMPOKOBELUATEIIbHASI CETb C TOBTOPUTE/IEM

LUnpokoselyaTensHaa ceTb C NMOBTOPUTENEM MoKasaHa Ha crnegylowem puUcyHke (ons moaynemn
0001,0003 n 0004 KpanHe >enaTenbHO YCTAHOBUTb MAacCKW pPaclUMPEHHOro npuema, 4Tobbl
WCKNIOYUTb NpreM NPAMbIX NakeToB):

|V Bcex momyneit TXID=FFFF COPY=1|

PID0=0001 0|+[0003 Doooz 0001] PIDO=00FF O+
PID0=0001 0|+[0004 RT=00 BASOBRIA

RIDO=00FF S1
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11 wwmeroBAHME BAHHBIX

B mogyne peanusoBaHo 2 metoga wwudpoBaHua - AES128 ¢ 16 GUTHLIM KIKOYOM M NPOCTOE
XOR wudposaHne. Metogom AES windpyroTcst TONbKO Nonb3oBaTtenbckme gaHHble. Metogom XOR
BECb MaKeT LeNMKOM.

Kntoun AES 1 XOR Henb3s y3HaTb. VX moxHO nnbo yaanutb, NMbo N3aMeHnTb
Mo ymonuanuto, kntoum AES n XOR HE 3AAHDI.

Mpn3HakoM Hanuums knoyen sensetca metka *KEY (gns knoda AES)

nnu meTka *SK (gns krntova XOR) B pesynbTaTtax BbiBoga komanabl SDMP.

11.1 wWmerPoBAHME AES

Wndgpposanme AES ocyuwlectBnsietca ¢ nomowbio 16 OGuTHOro kniova. Knwoy 3agaetcs B
KOMaHOHOM pexume c nomolubio komaHa $KEA (B ASCIlI cumsonax) unu $KEH (B 16-puyHoM
dopmare).

[aHHble wndpytotca Onokamm no 16 Gamt. B koHue OGnokoB pobaensietca 32 ©OuTHas
KOHTponbHaa cymma. [locne aTtoro, 3awmndpoBaHHbIM GNOK nNepedaeTcs Ha KOAMPOBaHWE ANns
nepegayn B achup (gobaensietcsa 3aronosok, FEC, pa3bueka Ha 6roku 1 T.4).

Y Kagoro mogyns AomkeH 6biTb 0OMHAKOBLIN KoYy, B criyvae, ecnn nocne gewmdpoBaHnga He
coBnagaet 32 GUTHasi KOHTPOSbHasi CymMa, AaHHbIe B MOPT HE BblgAlOTCA.

MakcumanbHbIll pa3mep none3Hbix OaHHbIX nepedasaembix 6 aghup 6 1 nakeme npu
ucnonb3o0eaHuu wugpoeaHusi AES cocmaesnisiem 508 6atim.

11.2 wWneroBAHME XOR

LngppoBaHme XOR ocyLlecTBAsSIETCS C NOMOLLbI0 6 6anTHOro kntoya metogom onepauum XOR.
Kntou 3apaeTcs B KOMaHOHOM pexume ¢ nomollbio komaHabl $SK (Simple Key). aHHbIM MeToOOM
wndpyeTcsa 3aronoBok naketa. Ecnn Ha yganeHHom moayne kntov SK GygeT 3agaH HEBEPHO, TO Y
3arosfiloBka naketa He coBnageT KOHTPONbHasi cyMMa U nakeT He OyaeT pekoaupoBaTbes. [aHHoe
CBOMCTBO OygeT nonesHo, Korga B npegenax paguoBnauMOCTU TEKYLEeW CceTn MNosABMsieTCH
aHanornyHas gpyras. 9To MOXeT UCKMIOYMTb HEKOPPEKTHOE NOBEAEHMNE, HAaNnpuUMep, BCTPOeHHoro 10
Moaynst Moaynsi.
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12 TenemerPuyeckmit mogynb

12.1 oOsbwme cBEgEHUS

Y mogema mmetoTca gea tenemetpudeckmx Bxoga IN2/IN1 (aKTMBHbIV YPOBEHDb - 3aMblKaHME Ha
GND) un Bbixoga OUT2/OUT1 (akTmBHbIA YpOBEHb - 3amblkaHMe Ha GND (OTKpbITbIA CTOK).
Honyctumoe HanpsixeHne Ha Bxoae - He 6onee 32 B npu Toke He 6onee 0.7 A.

CocTosiHMA TenemeTpuyeckux BXOAOB MepefarTcs BMECTe C OCHOBHbIMW AaHHbIMU - €CNnn
oOMeHa JaHHbIMK MeXay MogeMamMmn HET, COCTOAHME BXOO0B/BbIX0A40B OOHOBMAATLCS HE OyayT.

Mpn nepemaye, mogem Bceraa BCTaBNseT B MHAPOPMALMOHHBIN NakeT COCTOSIHWE ABYX CBOMX
Bxo4oB. [lpn npveme nakeTa, Ha BbIXOA4bl MOAEMa BbICTABMAKTCA 3HAYEHWs BXOL4OB YOANEHHOro
mMoaema.

DyHKUMOHaN 1 fnornka paboTbl BXO40B/BbIXO40B aHanorMyHa paborte TenemeTpu4eckoro Moayns
paguomonyns "Cnektp 433 10 V2",

http://rateos.ru/index.php/production/communication/spectrum433iov2

Moaynb BBOAa/BbIBOAA MOXET paboTaTth B 2-X peXumax:

- IO_Trans — (npo3pa4Hoe TpaHCNUpOoBaHWE) NACCUBHLINA PEXUM, MOAYb NPUHUMAET No paguno
UIM aKTMBHOMY MOPTY U BbIMOJIHAET 3anpochkl 1 KoMaHgbl B npoTtokone Modbus. AHanornyeH pexumy
IO_Slave. B gononHeHun K Hemy, BbIXOA4bl MOAYSS1 YCTaHaBMMBAKTCH 3HAYEHUSIMU, KOTOpble
nepenalrTca BO BCcex MHPOPMALIMOHHBLIX nakeTax. Bkniovaetcsa komaHaon $IOTRANS. BknroyeH no
YMOJT4YaHUIO.

- |O_Slave — naccuBHbI peXxum, MOAyNb MNPUHUMAET MO Paguo WK akTUBHOMY MOPTY W
BbINOMHAET 3anpockl U KoMaHabl B npoTokone Modbus. BknioyaeTtca komanaon $IOSLAVE.

Ko Bxogam IN2/IN1 nogkmo4valTCa BHELWHWE OUCKPETHbIE OATYMKM TWMA «CYXOW KOHTaKT»
(BbIKIHOYATENM, KHOMKW, KOHLIEBbIE BLIKNKOYATENWN, KOHTaKTbl pene unv gaTymku pasnuyHoro tuna ¢
TPaH3UCTOPHbLIM BbIXO4OM) UK TPAH3UCTOPHBIE KITHOYU N-P-N TUNAa C OTKPbITHIM KOMNSIEKTOPOM.

Kaxgblh BXO4  MMEeT  CBEeTOAMOAHbIA  MHAOMKATOP  COCTOSIHMS,  PachOfIOKEHHbIN Y
COOTBETCTBYHOLLEN Napbl KNEMM. MIHOukaTop 3aropaeTtcd npu 3amblkadmm Ha GND.

Bxoabl Moaynsi He MetoT ranbBaHUYECKON PasBs3KN HU Mexay COBOM, HU C BHYTPEHHUMM
uensamu (koHTakTbl GND Bcex BXOAOB COeANHEHbI BHYTPU MOAYNS).

BHyTpeHHee conpoTVBNEHME KOHTAKTOB NOAKMHOYAEMbIX K BXOAAM HE JOSMKHO MpeBbIaTh
100 Om.

Cxema NOAOKMIOYEHMST BHELUHUX Lener K BXxodaM, a Takke BHYTPEHHSIS CXema BXOAHbIX
Lener moayns (Ha NpyMepe O4HOro kaHana) nokasaHa Ha crefyroLLeM PUCYHKe.

OunckpeTHble BxoAbl

+5B
IN1 —@ imsccopy
GND _|
12T

K 2-m Bbixogam OUT2/OUT1 nogKno4yaoTCsl BHELIHNE UCMNOSTHUTENbHbIE YCTPOMUCTBA.
AKTVBHbIN YPOBEHb BbIXOO0B - 3aMblkaHne Ha GND (OTKpbITbIV CTOK).
Kaxxabli BbIxO4 nmeeT cOOCTBEHHbI CBETOANOAHBIN NHOANKATOP COCTOSIHUSA

12.2 TectBxogoB/BbixO[0B

PaboTtocnocobHOCTb BXOAOB/BbIXOOAOB MOXeT ObiTb npoBepeHa no komaHae BOOT_TEST
3arpys3dvka. B pexume TecTupoBaHMs Mpu 3amblkaHUM COOTBETCTBYIOLLEro BXOAa, 3aMblKaeTcs
COOTBETCTBYIOLLMI BbIXOA.
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12.3 Pexum10_TRANS

B 3aronoske kaxgoro naketa B adupe nepepaeTcs COCTOSIHMSA BXOOOB MoAyns BBoAa/BblBOAA
npy NofnyyeHun KOTopbIX, Moadyrb B pexume IO_Trans TpaHCnMpyeT ux Ha CBOWM BbixoAbl. YTOObI,
HanpuMmep, nNpu MNOMNy4YeHUM LUMPOKOBELLATENbHBIX MaKeTOB BbIXOAbl HE Mepekniyany cBoe
COCTOSiIHME OT pasHblX MOAynen, ocyllecTBnseTcs unbTpaums agpecoB C MOMOLLbD Macok
$IOSMX.

Homep B macke $IOSMx cootBeTcTByeT mnagwen uudpe napametpa $MYID ypaneHHoro
moaynsa. Takum ob6pasoM, NpMHMMAaTb 3HAYEeHME BXOLAOB MOXHO TONMbKO OT MOAYMEW, Y KOTOPbIX
3HauyeHns SMYID paBHbl oT xx0 0o xx7 (T.k. Macok IOSMx Bcero 8).

3apaeatb modbus agpec B pexume IO _Trans He obGsa3aTenbHO (€CNM HE HYXHO ynpaBfATb
moaynem modbus komaHgamu).

Cxema paboTbl B pexume 10_Trans NosiCHAETCS creayroLwmM pUCYHKOM:

obopynosaHue

- b
I = 44+ §PATE:C
wida| SPATEOC |EET P
cnekie 433. $MYID=0002 opwmen no paauo i © " $MYID=0003
& - i E
e e[ $10SM3=0000 ; 718 e )
\1’ T \2’ H18 B W 5
B § =g BHelwHee g oﬁonEJOHBZiMe

(O IN_O[1O0uT O Srenis
TLY[§ e

L S

BHeluHee
obopyaoBaHue

EI®ISICI®IE] ¢\ 1vID=0001

A Pl 1 [> $I0SM2=0010
$10SM3=0001

Cuctema coctout 13 3-x moaynen ¢ agpecamm $MYID 0001,0002 1 0003. C nomoLLbto
macok $IOSMx 3agaem "MapLupyT" yCTaHOBKM BbIXOOOB:
MYID=0001 $IOSM=001O OT MOoAyns ¢ MYID=000 BbiCTaBUTb Bbixoa OUT2;
$IOSME=0001 ot moaynsa ¢ MYID=000g BbicTaBuTb Bbixog OUT1,;

MYID=0002 $IOSMEI=0011 ot moaynsa ¢ MYID=000# BbicTaBuTb Bbixoabl OUT1 n OUT2;
$IOSME=0000 ot moaynsa ¢ MYID=000g} He BbICTaBNATb BbIXOAbI;

MYID=0003 $IOSMiI=0011 ot mogynsa ¢ MYID=000# BbicTaBuTb Bbixogbl OUT1 n OUT2;
$IOSMpE=0000 ot mogyns ¢ MYID=000¥ He BbICTaBNATb BbIXOAbI;

HanpasnsATtb BXOAb! HA BbIXOAbl MOXHO TONbKO C OAVHAKOBLIMU HOMepamm - IN1
Ha OUT1, IN2 na OUT2.

G OGHoBneHwue Bbixoaos B pexume $I0O_Trans 3aBuCUT OT "akTUBHOCTM" 0OMeHa
AaHHbIMY B 3¢hmp Mexay NOAKMIOYEHHBIMU K MOZYNSIM yCTpocTBamn. Ecnu HeT
obmeHa, TO 1 BbIxoAbl OGHOBNATLCA He ByAyT.
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13 YANNIEHHOE KOH®UI'YPUPOBAHUE

B moayne nmeetcsa BO3MOXHOCTb yAANEHHOro KOHUrypmpoBaHus no paguo. Ons noHMMaHus
npouecca yaanéHHoro KOHUrypupoBaHusa BBOAUTCA NOHATUE rpoghusib - Habop BCeEX NapameTpoB
MOAynsi, HeobxoauMbix A4ns ero paboTsl. MNMNpodune xpaHntca B IHO3Y moayns.

B uensx 6esonacHocTn, yaanéHHoe KOHUrypupoBaHue MoXeT ObiTb 3anpelueHo. [nsa 3anpeta
Heobxoaumo yctaHoBuTb 6uT SLOCK.bRemoteCfgLock. But moxeT ObiTb COpOLUEH KaK yaanéHHo,
Tak 1 nokanbHo (No nocrneaoBaTenbHOMY NOPTY), @ YCTAHOBMEH TOMNbKO JTOKarbHO.

B cnyyae 3anpeta yaanéHHOro KOH(UrypupoBaHWsi BCE KOMaHAbl, OTHOCALUMECHA K AAHHOMY
NpoLeCCy MCMOSTHATCA KakK 0ObI4HO, O4HAKO pearibHbIX MBMEHEHUIN HE NPOUCXOLMT.

MapameTpbl 3agaBaemble komaHgamu $RG B npodunb He BXOAST U MOTyT
N3MEHSATLCA TOMbKO NoKanbHO. Takke, yaaneHHo Henb3sa 3agatb napameTpbl
LWndpoBaHms N 3Ha4YeHNA HOUnNbTPOB.

13.1 YAANIEHHOE KOH®UIYPUPOBAHUE B KOMAHQHOM PEXWUME

YaanéHHoe KoHMUrypupoBaHme B KOMaHOHOM peXumMe OCYLLEeCTBMAAEeTCA C MOMOLLbI BBOAA

COOTBETCTBYIOLLNX TEKCTOBbLIX KOMaHA:
e $RPRF - yTeHve npoduns moayns;

$WPRF - 3anuck npocuns moayns;
$EPS - HayaTb pegakTupoBaTh yaaneHHbIN Npounb;
$EPE - ocTaHOBUTb pefakTupoBaHue yaaneHHoro npoduns;
$DMPR - BbIBO4 Npoduns yaaneHHOro Moayns;

KomaHgbl JTeHusi/3anucyn npochunen nepeparotca B agpecHom pexume. [o Hadana
pedakTMpoBaHusa Npodmnst ero He06XxoANUMO 3arpy3uTb M3 yaaneHHoro moayns komanHgon $SRPRF.
Hanee, ¢ nomolbto komaHgbl $DMPR y3HaTb TeKyLLyH KOHGUIypaumio.

KomaHga $DMPR BbiBoaWT pesynbTaTt BCeraa - B He 3aBUCMMOCTU cYMTaH npodusb
yaaneHHoro moayns unu Het. Ecnu npodunb He Obin cuntaH paHee, komaHga 6yaet
BbIBOAUTL "Mycop"” BMECTO pearibHbIX 3Ha4YEHWM.

lNocne npouTeHus npoduna ero MOXHO pedakTUpoBaTb TakKkKe, Kak U nNpoduib nokKarbHOro
moaynsa. Ana “"ctapTta" pedakTMpoBaHMS WMEHHO npodunsa  yaaneHHoro moayns  (KoTopbin
npeaBapuUTeENbHO AOMKEH ObliTb NpoYMTaH), Heobxoammo BeecTn komaHay $EPS (Edit Profile Start),
MHa4ye BCe BBOAMMbIE KOMaHAbl OyAyT N3MEeHATb 3Ha4YeHNst nokanbHOro npoduns. Nocne okoH4YaHuA
pepaktTupoBaHus Heobxoaumo BeecTn komaHay $SEPE (Edit Profile End).

Mocne pepakTMpoBaHMa NPOGUIIA €ro MOXHO 3anucaTb B YyAaneHHbIi MOAYSb C MOMOLLBLO
komaHabl SWPRF nocrne nony4yeHust KOTOPOW, yaaneHHbIi Modylb aBTOMaTUYECKU NepesarpysmnTcs

yepes 5 cexk.

Mpymep yaanéHHoro KOHUrypmpoBaHus:
OK> SRPRF 0002 YTeHue npoduns yaaneHHoro mogema c agpecom 0002
Press ‘s’ to stop..
OK>
** profile read done.
OK> $COM=57600,8N1 komaHpaa nsmensietr BCE ELLE nokanbHbI npodunb
OK> S$EPS HayaTb pefakTUpoBaHMe CYUTAHHOro npoduns
*** Edit remote profile START***
OK> $COM=57600, 8N1 KOMaHAa U3MeHsieT cYUTaHHOW npodunb
OK> $SEPE OCTaHOBUTbL pefakTMpoBaHWe cYMTaHHOro npoduns
***x Edit remote profile END***
OK> SWPRF 0002 3anucb npodunsa obpatHo B mogem 0002
Press ‘s’ to stop..
OK>
** profile write done. Mogem 0002 nepesarpysutcs 4yepes 5 c
OK>
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Mpwn BBOAE KOMaHAbl SWPRF Moaynb B aBTOMaTUYECKOM pexrmMe nocbinaet
yaaneHHoMy MOAYso AaHHY0 KOMaH4y A0 TeX nop, noka oTBeT He ByaeT nonyyeH. Ecnu
yOaneHHbIn MoAynb HEQOCTYNEH, 3anpockl byayT cnatbcst 6eckoHeYHo. [1na oCcTaHOBKM
npouecca HeobxoaNMO HaxaTtb KnaeuLly 's'.

Ecnu yoaneHHbIn mogynb Ha aTane BbinonHeHus komanasl $WPRF "nponan” us acdupa
Ny Hero Obinn 4o 3TOro M3MeHeHbl NnapamMeTpbl CBA3M No 3duMpy (CKOPOCTb, YacToTa) To
BO3MOXHO, YTO HOBbIE NapaMeTphbl Y HEro yXXe BCTYNUnM B CUNY 1 CBs3b Nponana B
MOMEHT MOSy4YeHUs OT HEero NoATBepXaeHus. [ns npoBepkn HeOBX0AMMO NepeHacTponTb
floKanbHbIM MOAYMb Ha Takune e napamMeTpbl U nonpoboBaTtb NpovnTaTh NPOUIb
yOaneHHoro mogyns.
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14 TECTUPOBAHME CBSI3N 10 2OUPY.

14.1 TectPoBAHUSI CBSI3M B KOMAHLOHOM PEXUME

B komaHOHOM pexume Ons TeCTMpPOBaHMS CBSA3M OOCTYMHbI cneayrowme komanabl: $RFIND,
$RCHK un $TEST. lNMpun BbINOMHEHUN OaHHBLIX KOMaHA, MOAYNM AOMKHbI OblTb HACTPOEHbI Ha OAHY
yactoTy ($CH) 1 nmeTb oaMHakoByt CKOpOCTb B acupe ($AR). KomaHabl OCyLLEeCTBASIOT ONpoc B
©ecKkoHeYyHOM umkne. [1ns ocTaHOBKK LuKNna HeOOX0ANMMO HaxaTb B TEPMUHANE CUMBOS 'S'.

$RFIND - nouck yctponcts B achoupe. KomaHgy yaobHO npuMeHsaTb, Korga cobcTBeHHblE agpeca
($MYID) moaynew He n3BeCTHbI. HaaeHHble Moaynu BbIBOOATCS CMIUCKOM.

Bepcusa MO
OK> SRFIND ID ycrpoiictea: 10 - CMEKTP 433 V2 (DIN)
press 's' to stop...
_[—YpoBeHbL curhana 3anpoca

OK>

** 1: ID=0002(0A:01),v1.01(10),RSSI=-87,-82 I— YpoBeHb curHana oteeTta
* % tx
** 2. ID=0005(0A:02),v1.01(10),RSSI=-109,-96 RPT=5:0
* % tx T
% IOADB : IOADR [
tx Homep noBTopuTens (ecnu akTMBeH)
OK> MYID ypaneHHoro mogema

$RCHK - onpoc yaaneHHoro Mmoayns ¢ 3agaHHbiM napameTpom $SMYID.

OK> $RCHK 0002 YpoBeHb curHana sanpoca
press 's' to stop... YpoBeHbL curHana oTeeTa
OK> L

** v1.01(10) ;Rt=525 ms,RSSI=-42,-40
** v1.01(10) ;Rt=550 ms,RSSI=-42,-40
** v1.01(10) ;Rt=550 ms,RSSI=-41,-41s

K> T T
© Bepcus FIO-I__|D ycTponcTBa

Bpewms otknuka (Response Time)

$TEST - 3anpoc BER nakeTta y ygoaneHHoro moaynsi ¢ 3agaHHbIM napametpom $MYID. Mpu
3anpoce HeobxogMMO 3afaTtb TUM NMOMEXOYCTOMYMBOro koaupoBaHus. Ko 3agaeTcs aHanornvHo
komaHae $FEC.
OK> $TEST 0002 3I y
BanToBble oWMOKN

press 's' to stop... ButoBbie owMGKK
OK> | L

** (0,138): byte_err=0 bit_err=0 RSSI=-40,FEC=R:15,91I
** (1,138): byte_err=0 bit_err=0 RSSI=-41,FEC=R:15,91I
** (2,138): byte_err=0 bit err=0 RSSI=-41,FEC=R:15,69Is

OK> Twun FEC

MopsiakoBbIM HOMep NakeTa + pa3mep (6anT) j — YpoBeHb curHana oteeTa

14.2 TecTuPoBAHMS CBSI31 B MIPO3PAYHOM PEXUME

B npo3payHoM pexvme nepegayvm gaHHbIX HEOOGXOOUMO MocnaTb B aKTMBHBIN MOPT fOKarnbHOro
moayns ASCII ctpoky 6e3 nay3 mexay cumsonamu Buga $hhhhPING _RATEOSpm, rge hhhh -
agpec ypaneHHoro mogyns, p - MowHocTb (0...3), Ha KOTOpoW yAaneHHbln moaynb Oyaer
nepegasaTb OTBeT, M - mynbTunnukauusa noceinkn (0...1). Ecnn HeT HeobxoammocTn 3agaBsatb
MOLLHOCTb Y BbI3blIBAEMOro MOAYIsA, BMECTO 3Ha4YeHun 0...3 MOXHO nocnatb nobon gpyron cMmBon,
Hanpumep, cumBon 'X'. Adpec MoxeT BbITb Kak rpyrnnoBoOu, Tak U MHAMBUAOYalbHbIN.

Mpu nonydeHnn ctpokn $hhhhPING_RATEOSpm yaaneHHbin mogynb ¢ agpecom hhhh
nepeknoyaeT TeKyLyl MOLIHOCTb Ha 3HadveHue 'p' (ecnv 3agaHo) U 3agaeT MynbTUMMAMKaUMIO
oTBeTa 'm'. HoBoe 3HayeHne MOLLHOCTWN He coxpaHsieTcsa B Npodune Moayns, OAHaKo AeCTBYET Ha
BECb OCTaBLUMNCA ceaHC paboTbl (OO0 nepesarpy3ku Unu BbiKNOYeHUs nutaHus). Mocne aToro,
yAaneHHbIn ModyNnb OTBEYaeT U Ha fnoKanbHbI MO4Y b MPUXOANUT CTPOKa BMAaA:
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Appec
0x0D 0x0A yAaneHHoro Bepcusa MO
| mMoaema _L_ ID ycTponcTBa

\n\r$0012PING v01.00 ID:0F,0108,-049,-051
MNopsakoBLIM HOMEp OoTBeTa _—I_ | I_ I_ypOBeHb curHana oTeeTta

3HaueHue BbIXO[O4:BXO[ YpoBeHb curHana sanpoca

MNpumepsbl:
3anpoc: 3$FFFFPING_RATEOSO00 (npw nony4deHun, nepegasatb oTBeT Ha PWR=0)
Oteet: $0002PING_v01.00_ID:0F,0208,-049,-045
B cetn obHapyxeH mogynb 0002. Bepcua MO 1.00. ID ycrpownctea OF (CIMNEKTP 43310 V2).
MopsigkoBbin HoMep oTBeTa 02. 3HadveHue BbixogoB 0 (0000), 3HauyeHue BxogmoB 8 (1000).
YpoBeHb curHana npu npvemMe 3anpoca yaaneHHbim moaynem -49 ob. YpoBeHb curHana npu
npueme oteeTa -45 ab.

3anpoc: $FFFFPING_RATEOS11 (npw nonyyeHun, nepeaasatb otBeT Ha PWR=1)
OteeT: $0002PING_v01.00_ID:0F,0208,-049,-045
$0003PING_v01.00_ID:0F,0108,-049,-045
B ceTtu npucyTtcTBYIOT ABa Mogyns ¢ agpecammn 0002 n 0003.
Mpwu rpynnoBom 3anpoce o6HapyXeHne BcexX Moayrien He rapaHTUpyeTcs.

3anpoc: $1234PING_RATEOSX0 (npu nonyyYeHuun, He U3MEeHATb MOLLHOCTb)

OteeT: $1234PING_v01.00_ID:00,0108,-000,-000
Bbi3biBaeMbll MOAYMb ABNSETCA NOKamnbHbIM, O YeM CBUAETENbCTBYET 3HayYeHne YpOBHEW
curHana pasHoe 0.

Takke, ANs NPOBEPKN CBA3M B NTabopaToOpHbIX YCIOBUSIX MOXHO MCMOMb30BaTb APYron cnoco6.
IOns atoro HyxHbl 6yayT aBa komnbtoTepa (MK) wnm ogun MK ¢ asymsa COM-noptamn (C AByms
nepexogHnkamm USB-RS-232/485), Ha KOTOpPOM C KaxabiM M3 OBYX NMOPTOB paboTaeT oTaenbHas
TepMuHanbHaga nporpamma (nMmMbo B OAHOM MporpamMme OTKPbITbl ABa MocnefoBaTefibHbIX NopTa).
EcTtecTBeHHO, napamMeTpbl NOPTOB MNporpaMmbl AOSMKHbI COOTBETCTBOBaTb nNapameTrpam RS-485
Moaynen.

K MK cnegyet nogkniountb ABa NpPOBEPsSieMblX MOLYNA — KaXAbl K «CBOEMY» NepPexXOaHUKY
USB—-RS-485/232 (B kOMaHOHbIA peXnMm nepeBoauTb MOOYynu He HyxHOo!). B kadecTBe aHTeHH npu
nposepke B nabopaTopHbIX ycrioBusx (B npegerniax KOMHaTbl) MOXHO MCMONb30BaTb Kak LUTATHblE
a@HTEHHbI, TaK 1 NPOCTO OTpe30K nposoaa (5...10 cM) B aHTEHHOM pasbeéme.

[na npoBepkn CBA3W OTNpaBnsnTe MNPOU3BOSIbHbIE CUMBOSbI B OKHE OAHOW TEPMWHANbHOM
nporpaMmmMbl — OHU AOMXHbI NepefaTbCa Yepe3 MoAaySiv B OKHO BTOPOW NporpamMmmbl, 1 HA0BOpPOT.

Ecnu cnmBonbl npoxoasat B 06e CTOPOHbI — MOAYNN NO paano HAaCTPOEHbI NPaBUITbHO.

14.3 Pexum Masik

B pexvume masika, moaynb BblaaeT B adup cTpoky $hhhhPING_RATEOSpm. Fae hhhh -
agpec yganeHHoro moayns, Kotopbin 3agaetcs permctpamm $RG04-05, 'p' - Tekywasas MOLWHOCTb
moayns B npocpune (0-3), a 'm' - napametp mynbtunnukaumm (0-1). YoaneHHbIn Mmogynb nNony4vs
€é, BblaaeT OTBeET.

Pexum wmask onucaH B pasgene "OKpaHbl pexuma NPOBEPKU CBA3W Mexay ABYMSA
Mooemamu'.
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15 TEXHOJIOMMYECKUNE NMAPAMETPbI. PETUCTPbLI RG

MNMepemeHHble M3MeHsieMble koMaHaon $RG He BxoasT B obwumii npodunb MOAYNs U He MoryT
ObITb M3MEHEHbI yaaneHHo. BbiBoa Bcex 3HauyeHuit ocyllecTensietcss komaHaon $DRG, cbpoc Bcex
perucTpoB no ymonyaHuto - komaHgon $IRG. [lanee npuBegeHa Tabnuua 3HadeHuin pernctpoB RG
(BCe agpeca gecaTuyHble, Nof UMEHEM perncTpa ykasaHo 3HayeHue no yMon4yaHuio):

Agpec | Vims 3HayeHne
00 485 PRE_TMR | Bpemsa naysbl nepepg nepegaden nepsoro 6amta nocne akTtvBusauuu
(OXFF) wnHbl RS485. 3apgaetcss B OMTOBbLIX MHTEpBanax TEKYLUEW CKOPOCTU
nopta ($COM). 3HayeHune 0x00 n 0xFF cooTBeTcTBytOT 0X01.
01 485 PST_TMR | Bpems yaepxaHusi LWuHbI RS485 B akTMBHOM COCTOSIHMM nocrne
(OxFF) nepegaun cron-6mta nocnegHero 6Gawta. 3agaeTca B OGUTOBBIX
WHTepBanax Tekylen ckopoctu nopta ($COM). 3HadyeHne 0x00 n OxFF
cooTBeTcTBYIOT 0X01.
02-03 C485/C232 AKTUBHBIN NOPT AN nepedadn gaHHbIX:
(OxC4 0x85) 0xC4 0x85 - akTmBHbIN NOpT RS485;
0xC2 0x32 - akTMBHbIN NopT RS232.
3HaueHne 3agaeTcsa Npu Bblbope nopTa B peXxnme 3arpysduka.
[MepekntoynTb NOPThl TaKke MOXHO KomaHgon SEXCHP.
04-05 BEAC_EN AxTuBM3sauma pexmma "Mask"
(OxFF OxFF) OXBE OxAC - pexum "Mask" aktuBeH. Bce ocTtanbHble 3HayeHus - He
aKTUBEH.
06-07 BEAC_ADR Aopec BbizoBa B pexume "Masik". Agpec noactaBnseTcs B CTPOKY
(OXFF OxFF) $hhhPING_RATEOSpm BmecTo cumsonos hhh.
08 MISC1 BbutoBbIN pernucTp:
(OxFF) 7...2 - peseps
1...0 - apKOCTb MHOMKaTOpa (MpX €ro Hanu4um).
Pernctp nameHsetca BHyTpeHHUM M0O.
09 CMD_on_DBG MpusHak Bxoda B KOMaHAHbLIM PEXMM MO OTNagovYHOMY MOPTY 4epes
(OxFF) kHonky CFG. AktuBHOoe 3HayeHue OXCD. OctanbHble 3Ha4veHust -
KOMaHAHbIN PeXunm no nopTy nepeaayn AaHHbIX.
Pernctp nameHsetca BHyTpeHHum MM0.
10 RfOff OTkntoveHne npuemonepegatymka. AKTUBHoOE 3HadveHue OxXOF
(OxFF)
14 - PesepB
15 dbg_dump_cfg | MNMevyaTb Nonb3oBaTeNbCKMX AaHHbIX HA OTMAA0YHOM MOPTY. CM. pasgen
(OxFF) "OT1nagoyHbIn nopt”.
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16 KomaHgbI ynrPABREHMS MOLYEM

Mpn onucaHun kKOMaHA NPUHATLI CnegyoLwme CokpaLleHns:

b - npBon4yHoe uncno 0 nnu 1;

d - pecatnyHoe Yncno ot 0 oo 9;

h - wectHaguaTepunyHoe Yncrno ot 0 go 9 m ot A oo F.

¢ - cumBon. OnpegeneH No TEKCTY ONUCcaHUs KOMaHAabl.

[pyrne BO3MOXHbIE COKpaLleHUs onpeaerneHbl B TEKCTE onucaHus komaHgbl. [pyn BBOAE 3HAYeHUs,
BeAyLNe HYNN OOIMKHbI MPUCYTCTBOBATD.

16.1 $DMP(R)— BbIBO IPO®MIS (YOANEHHOIO) MOAYIS
Beoa: $DMP wnn $DMPR

Mpumep: OK> $DMP

P2 TXID=FFFF COPY=1 ,MYID=0004
CH=92 PWR=0 COM=9600,8N1

AR=03 LBT=0 DAT=EOT PACT=005 PSL=000 PL=7

OBLUUIA NPODUNBb

MN=3 DM=0 FEC=- RCONC=0 TCONC=0
IOADR=0A+IONDX=00 (0Ah) TFL=---- RT=-
RFL=---- RTFL=----

*SK, *KEY , *I.ID , *RTMX

IOSLAVE IOALR=FO0

TOSFT=030 IOSEV=---- MPO®UNbL MOAYNSA
IOINL=---- IODBN=00000000h BBOJA-BbIBOOA
IOINF=00 IOFR[1:0] =0000,0000

IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000

IOINT=00000000
IOMOD=00000000
OK>

B BbiBOAe koMaHabl oTobpaatoTcsa criegytome "noackaskm';
*SK  Hanuume kmoya wwudppoBaHns XOR. T[pu BbiBoge yaaneHHoro npodwns, nofckaska
COOTBETCTBYET BCE PaBHO NTIOKanbHOMY Npodunio;
*KEY Hanuuve «kmoya wndpposaHns AES. [lpu BbiBoAe ypaneHHoro npoduns, MoAckaska
COOTBETCTBYET BCE PaBHO f10KarbHOMY Npodunio;
*LID Hanuuue akTuBHbIX siueek $RID unm $PID.
*RTMX  AktuBeH pexum RTMX

16.2 $IEE— cBPOC NAPAMETPOB IO YMOYAHUIO

Beoa: $IEE hhhh, rge hhhh — Tpebyemoe 3HaueHne MYID mogyns.
lMocne BBOAA KOMaHAbl MPONCXOAUT MHULMANM3aumns napameTpos, xpaHsawmxcs B QHO3Y 3HadyeHusamun
no ymonyaxuio. Agpec MYID mogyns ctaHoBuTcs paBHbiM hhhh n Mmogynb aBTomatuyecku nepecbpacbiBaeTcs.

KomaHpa $IEE Ha 3aTparuBaeT crefytolime napaMmeTpsbil:

- naponu wndgposaHusa (cbpoc ocylectenseTca komaHgamm $KEA= nnu $SK=000000);

- Moaynb BBOAA-BbiBoAa (cOpoc ocywiectnsaetca komaHgon SIOIEE, $IORIN nnmn $IOROUT);
- TexHonormnyeckue napameTpsbl (cOpoc ocyliecTensaeTcs komaHgon $IRG);

16.3 $CH — U3MEHEHMNE PABOYEIO YACTOTHOIO KAHAJIA

Beoa: $CH=dd , rge dd - Homep pabouyero kaHana 01...69, 92 (ucn. 433 MI'y) n 01 - 04 (ucn. 868
Mru)
lMocne eeoda Modynb NnepeHacmpaueaemcsi Ha Ho8bIl KaHan u coxpaHsiem e2o 8 QHO3Y

16.4 $PWR — yCTAHOBKA MOLYHOCTH NEPEGATYUKA
Beoa: $PWR=d, roe d:

0 10 25 (o ymonyaHuo) | lNMocne esoda KomaHObI
1 200 100 MOOysib cpa3y nepeHacmpaueaemcsi
2 300 250 Ha HOBYHO MOWHOCMb U COXPpaHsiem ee 8
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EEE 500 | 500 | 3HO3Y.

16.5 $AR — CKOPOCTb MEPELAYUN JAHHBIX 10 3®UPY
Beoa: $AR=d, roe d- 3HayeHue 0-7.

|
0 4800 5
1 4800 +20
2 9600 +10

| 3 9600 +20 (no ymonyaxmio) |
4 19200 +20 Mocne esoda komaHObI
5 19200 140 Modynb cpa3y nepeHacmpausaemcsi
6 38400 +40 Ha HO8Yr CKopocmb U coxpaHsiem ee 8 SHO3Y
7 38400 +100
8 57600 +100
9 76800 +100
10 4800 +2.4
11 9600 +4.8 Lns coemecmHou pabomsi
12 14400 7.2 ¢ paduomodemom
13 19200 9.6 ClIEKTP 9600 GM

I'IpM Bbl60pe BapunaHTa cnegyet MMeTb BBUAY, YTO Oonbllee 3HaYeHWe OeBuauMu OenaeT CBA3b
Oonee HageXHoOM, HO npn 3TOM pacllnpaeTca nosioca 4acTtoT, 3aHMMaemaa CUurHasiom B scbwpe.

16.6 $MN —yucno BUT, NEPEGABAEMbIX EE3 UHBEPCUM MOCIEQHEIO BUTA

Beog: $MN=d rped: MHBepcus nocne:
0- «kaxpgoro 6uTa. (kog MaHuyecTep 2)
1- «kaxpgoro 6-ro buta
2 - kaxpgoro 15-ro 6uta
3 - kaxpgoro 10-ro 6uta (Mo ymon4aHuro)

16.7 $LBT —ANroPUTM BbIXOHA B 30MP

Beoa: $LBT=d rmed: 0 - 3ajepxku nepefd nepefadvent AaHHbIX B 3UP OTCYTCTBYHOT;
1- "AnNuHHBIN" anropuTM BbixoAa B adup;
2 - "KOpOoTKuW" anropuTm Bbixoda B adpup;

16.8 P2/P1— BbIEOP MPOTOKONA NPY MEPERAYE

Beoa: $P1 - npoTokon paboTbl 4N COBMECTUMOCTU C NMHenkon mogemoB Cnektp 433 V1.
$P2 - npotokon gnsa paboTbl B pexuMme V2. (Mo yMon4yaHuio)

16.9 $MYID — UBMEHEHUE COECTBEHHOIO ALIPECA MOZY/IS
Beoa: $MYID=hhhh, rge hhhh — no6oe 3HaveHune, kpome FFFF, FFxx, xxFF 11 0000.

16.10 $TXID — M3MEHEHME ABPECA BbI3bIBAEMOIO MOAY/IS

Beoa: $TXID=hhhh, rae hhhh — no6oe 3Ha4veHune, kpome 0000

KomaHaa 3agaeT agpec nonyyarterns nakeToB U TeM camMbIM pexmum paboTbl Moayns B adupe.

Beoa 3HauyeHun Bupga FFFF, FFxx wnu xxFF o3HavaeT LwuvpokoBelaTenbHbI (rpynnoBoOn) pexnm
nepefayn [aHHbIX WHaAye - adpecHbIl pexum ¢ Mogynem, 4der agpec MYID coBnagaeT ¢ BBeOEHHbLIM
3Ha4deHuem hhhh.

16.11 $WA —OoXMOAHUE NOATBEPXOEHUS B AQPECHOM PEXUME

Beoa: $WA=h, roe h — wectHaguatepuyHoe yucno (0-F).

3apaeTcs B unicre NakeTOB MaKCUMarnbHOIO pasmepa Ha Tekyllen ckopocTu. 3HaveHune 0 o3HavaeT
OTCYTCTBUE OXMUAaHUA noaTBepxaeHus. Ecnu no ncteveHmn BpemeHn WA nocrne nepefjauyv naketa He
nony4eHo NoATBEPXKAEHUSI O AOCTaBKe OT apecyemMoro Moayssi, oTrnpaBka naketa rnoBTopsieTcs.
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HecmoTps Ha TO, YTO AaHHbIV NapaMeTp ABMSIETCS BHYTPEHHMM NapaMeTpoM Moayrns y
BHeLLHero o6opyanoBaHusa Takke He0H6X0AMMO BbICTaBMNATbL KOPPEKTHOE 3HAYEHWE OXuaaHue
oTtBeTa. OLeHUTbL BpeMs nepeaaydm MoXHO C NOMOLLbI komaHabl $TXT.

16.12 $TRY — uncno PETPAHCISIUMIA MAKETOB, 1TPU OTCYTCTBUS MOATBEPXOEHUS

Beoa: $TRY=d, rae d —uncno ot 0 go 7. 3HayeHne 0 cooTBeTCTBYEeT GECKOHEYHOMY Ymucny
NnonbITOK NepeaaTtb NakeT, B Cliydae OTCYTCTBUA NOATBEPXOEHNA B ajpeCHOM peXxunme.

16.13 $COPY— MAKCHUMAJIbHOE 4YXCJ10 OQUHAKOBbIX LUIMPOKOBELYATE/IbHbIX MTAKETOB

Beoa: $COPY=d,roeduucnoorlpgo?.

[ns ymeHblUEeHNs1 BEPOATHOCTU NOTEPU AaHHbIX B LUMPOKOBELLIATENIbHOM peXnmMe, Koraa noaTBepXkaeHus o
JOCTaBke OTCYTCTBYIOT, MOXHO MOCfeAoBaTeNnbHO MNepedaBaTb HECKOMbKO KOMUIA  LLUMPOKOBELLATENbHOro
naketa. Mpu nonyyeHnn agpecatoM Ay6rnvpyemMble LUMPOKOBELLIATENbHbIE NakeTbl OTOpackiBalOTCS.

16.14 $PAUSE — BPEMSI MEXZY NEPEQAYAMM KON LUIMPOKOBELYATE/NbHbIX MTAKETOB

Beoa: $PAUSE=dd, roe dd 3HauveHue ot 00 go 99.

Lar 100 mc. 3Ha4veHmne 00 cooTBeTCTBYET 05.

MapameTp akTUBM3UPYETCs TOMbKO B LUMPOKOBELLATENIbHOM pexXumMe W 3adaeT Bpemsa  mexay
nocrnefoBaTtenbHol nepeaadveit konui (napameTtp $COPY > 1) winpokoselLiaTenbHOro nakeTa.

16.15 $FEC — T1n FEC 41151 MHOOPMALMNOHHbIX MAKETOB

Beoa: $FEC=dc, roe
d — Tun nomexoyctonumsoro koga (FEC):

0 -RS(7.5)
1 -RS(7.3)
2 -RS(15.11)
3 -RS(15.9)
4 -HAM (12.8)

5-7 - Kop BbIKOYEH

C — npwu3Hak nepemexeHuns: 'l' - BknoveHo, 'N' - BbIKNoYEHO
Mpumep: $FEC=0I
$FEC=5N

Ecnu nomexoycTonymBoe KOOMPOBAHWE HE MCMONb3YETCs, NEepPeMeXeHUe He MMeeT 3Ha4yeHusi, ogHakKo
JOIMKHO BbITh BBEAeHO. [MpaBMnNbHOCTL BBOAA MOXHO NpoBepuUThb KoMaHaon $DMP.

16.16 $DM — mMynbTURAMKALMS BAHHBIX

Beog: $DM=b roeb: 0- MynbTMNNUKauUMst 3anpeLueHa;
1- MynbTUNRAMKaUMsA paspeLleHa.

16.17 $COM — NAPAMETPbI MOCIEQOBATENBLHOIO MOPTA

Beoa: $COM=Rate Word Parity nStop, roe
Rate - ckopocTb 06MeHa:1200,2400,4800,9600,19200,38400,57600 nnn 115200;
Word - pasmep cnoBa, 6ut: 7 unu §;
Parity - yetHocTb: N - none, O - odd (HeueT), E - even (4eT), M - mark, S - space;
NnStop - 4MCNo CTONOBLIX OUT: 1 unu 2.
Mpumep: | $COM=9600,8N1
$COM=19200,7E2

16.18 $DAT — 11 nPoTOKONA BXOASLYMX BAHHBIX

Beoa: $DAT=EOT (mo ymonyaHuto)
$DAT=EOC
$DAT=RTU
$DAT=DLS8
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16.19 $PL — MAKCUMAJIbHOE YNCIIO MAKETOB B BY®EPE

Beoa: $PL=d, rge d — pecatuyHoe vmcno (0-7).
3agaeT MakcMManbHOe YMCNOo NakeToB KOTOPble MOryT HaXOAMTbCSl OQHOBpPEMEHHO B Bydepe Ha nepenayy
B acbup. 3HayeHme 0 (Mo yMoryaHuo) COOTBETCTBYET MakCUManbHO BO3MOXHOMY YMCITy NakeToB.

16.20 $PACT — TAUM-AYT MPUEMA MAKETA B BY®EP HA MNEPELAYY

Besoa: $PACT=ddd, roe ddd — yucrno ot 000 go 255. MuHumansHoe 3HaveHue 002.
Tavim ayT 3agaeTcsi YACIOM CMMBOJSIOB Ha TEKYLLEeN CKOPOCTU NopTa AaHHbIX.

16.21 $PSL — HAPE3KA BxoOsLmMX JAHHBIX

Beoa: $PSL=ddd, roe ddd — gecatnyHoe umcno (000-255). Begywme Hynv OMKHbI NPUCYTCTBOBATb.
MapameTp 3apgaeT pasmep "Hapeskn" nakeToB B pexume EOT B 6antax x 8. 3HaueHnto 000 cooTBETCTBYET
3anpeLleHue "Hapesku".

16.22 $EOC — cumBONM NEPEOAYM JAHHBIX B PEXUME EOC

Beoa: $EOC=hhc, roe hh - cumBOn Nnepegayn gaHHbIX
C - MpusHak nepegaym camoro cumsona: T - nepegasaTb, N - He
nepegasaTb.
Mpumep: | $EOC=31T - nepegaya no cumeony 0x31 ('1"). Cam cumson nepegaetcs.

16.23 $RCONC — KOHKATEHALMS HA TPUEM

Beog: $RCONC=b rgeb: 0 - KOHKaTeHauusi 3anpeLieHa;
1- KoHKaTeHauma paspeLleHa.

16.24 $TCONC — KOHKATEHALMM HA MEPELAYY

Beog: $TCONC=d, raoe d - ypoBeHb KOHKaTeHaumm (6anT):
- KOHKaTeHauus 3anpeLleHa

-32

-64

- 96

-128

-160

-192

-255

~No o h~rWNEO

16.25 $RT — HOMEP noBTOPUTENS MOAY NS

Beoa: $RT=dh, roe
d - Homep nosToputens 0..9. 3HaveHus 6Gonble 7 O3Ha4YaeT OTKMOYEeHNe yHKUUK
noBTOpPUTENS;
h - 3agepxka peTpaHcnaumm 3HadeHms ot 0...F (x100mc).
Bcero B paguocetn moxeT 6biTb 40 BOCbMM nosTopuTenen (Homepa 0...7). Kaxgeli noBToputenb
OOIMKEH MMETb YHWKanbHbIi Homep. B BbiBoge komaHabl $DMP  3HayeHwe KomaHObl BbIBOAMTCS Kak
RPT=d,dly:h

16.26 $RID — AQPEC MAKETA PA3PELIEHHOIO 4151 PETPAHCSIUAN

Beog: $RIDd=hhhh Tb [ddddddddS:S;],roe
d Howmep auenkun ot 0 go 7;
hhhh agpec, nnn macka agpeca;
T Twn agpeca: 'S' - hhhh aBnsetca agpecom otnpasutens (Source), 'D' - hhhh saBnaetca agpecom
nony4varens (Destination)
b paspelwweHve Ha noBTOpeHMe nakeTa c HyneBbiM PI1 (peTpaHCnsAUMOHHBIM Nonem):
0 - 3anpelleHo; 1 - paspeLueHo
He o6s3aTtenbHble nons:
dddddddd 3HadeHve Mmacku. BeoguTcsa nytem nepeuvvcrneHvem HomepoB nostoputernen or 0 oo 7 B
NPOU3BONIbHOM MOPSOKE.
S:1 cumBon nornyeckon onepauum mexay Pl naketa n mackon dddddddd:
«&» onepauus «Uy;
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«|» onepauusa «UMAN».
S, [OewcTBMe Haf nakeTom B cryvae coBnageHus Pl naketa ¢ mackon dddddddd:
«+y» NakeT moxeT ObITb peTpaHcnupoBaH (nocne aHannsa RIDX)

«-» NakeT He ByaeT peTpaHcnmpoBaH (nocne aHanu3a RIDx)

Ecnu aHanua mackv paspelueH, pelleHne o peTpaHcnauun/He peTpaHcnsumMM naketa npous3Bogutcs
Tonbko nocne aHanu3a RIDx. Mpu Hanuuum akTuBHbiX svyeek $RID B BbIBoAe komaHabl $DMP
oTobpaaeTcsa noackaska " *LID ".

Mpumepsb:

$RID0=0123 S1 014&+

Appec 3anucbiBaetcs B sadvenky 0. PeTpaHCnuvpyloTcs nakeTbl, B 3aronoBke KOTOPbIX ajpec
otnpaBuTensa paseH 0123. MakeTbl ¢ HyneBbiMK 3HadeHuamu Pl paspeweHbl ana nosTopeHus. [laket
NMOBTOPSIOTCA TOMNBKO B TOM Crny4vae, eCnu oH npoluen yepes petpaHcnsaTopsl 0 U1 U 4.

$RID7=03FF DO 401|+

Afgpec 3anucbiBaeTcsi B s4Yeniky 7. PeTpaHCnuvpyloTca nakeTbl, NpefgHasHadeHHble ana rpynnel 03.
MakeTbl ¢ HyneBbIMM 3HadYeHuaAMU Pl He peTpaHCnMpyOTCA; 3TO O3HAYaeT, YTO NaKeT yXe AOIPKEH Obin
ObITb peTpaHcnMpoBaH kakMM-nubo gpyrum petpaHcnatopom. MakeT rpynne 03 noBTOpsieTCA TONBKO B TOM
crny4ae, ecnu oH npotluesn Yyepes petpaHcnaTops 4 UMW 0 UTIA 1.

$RID6=0012 SO

Agpec 3anucbiBaeTcsi B A4enKy 6. PeTpaHCnupyloTcA nakeTbl, B 3arofioBke KOTOPbIX ajpec
otnpaButens paseH 0012. MNakeTbl C HyneBbiMM 3HadeHUsMK PI1 He paspelleHbl NS NOBTOPEHUS; 3TO
0O3Ha4aeT, YTO NakeT yxe AoSKeH 6bin 6bITb MOBTOPEH KakMM NMBO OPYrMM pPETPaHCATOPOM.

16.27 $PID — ABPEC NAKETA [71s PACLUMPEHHOIO MPUEMA

Beoa: $PIDd=hhhh [ddddddddS:S;] ,rae
d Homep s4enkn ot 0 oo 7;
hhhh agpec, unn macka agpeca;
He ob6si3aTenbHbie nons:
dddddddd 3HaueHue mackun. BBoguTcs nyTeM nepeudncrneHnem HomepoB noBToputenen ot 0 oo 7 B
NPOV3BOSIbLHOM MOpPSIAKE.
S:  CumBon noruyeckon onepauum mexgy Pl naketa n mackon dddddddd:
«&» onepauus «Ux»;
«|» onepauns «UNMN».
S» [ewncTBMe Hag nakeToM B crydae coBnageHus Pl naketa ¢ mackon dddddddd:
«+y» NakeT npuHMMaeTcst (MHa4e He NPUHMMAaETCS);

«-» TakeT He NpuHMMaeTcs (MHave NPUHUMaeTCs).

Ecnu aHanua3 macku paspelleH U Ha OCHOBe aHanu3a onepauuu macku Hag Pl nakeT mMoxeT ObiTb
NPUHAT, OKOHYaTeNbHOE pelleHne O Mpuéme/He npuéme naketa NPUHUMAETCA Ha criefyolleM ypoBHe
npvéma nakeToB (Kak Npu 0O6bIMHOM NPUEME).

B cnyyae oTcyTcTBMA Macku agpec PID aBToMaTtnyeckn CTaHOBUTCA agpecoM 6a30BON CTaHUUMN.

Ecnn B mogyne ectb x0Ta Obl OAMH aKkTUBHBLIN agpec 6a3oBOM CTaHUUKU, NpWU NPUEME NakeTa Moaynb
CpaBHMBAET agpec oTnpaBuTens naketa ¢ agpecoM 6a3oBow cTaHuun. Ecnn agpeca He coBnagaloT, nakeT
UrHopMpyeTca (HO MOXET peTpaHCnMpoBaTbCs, €Cnv aapec nony4varens/oTnpaBuTtensa CoBnagaeT ¢ OgHUM
13 RIDx). Mpu Hanuumm akTmBHbIX AYeek $PID B BbiBoae koMaHabl $DMP oTobpakaeTcs nogckaska "*LID".

16.28 $LID / $XID — BbIBOA | YOANEHUE AGPECOB 4151 PETPAHCISIUAN Y PACLUMPEHHOIO MPUEMA

Beoa: S$LID - BeiBog crnivcka agpecoB Afisi pacLUMPEHHON peTpaHCcnsaunm 1 npuema.
$XIDd, rae d — Homep s4elrikn oT 0 go 7. KomaHaa ypanset sueliky ¢ agpecom RID unu PID.
lpu eeode Homepa sveliku bonbuwe 7, ydansemcsi 8eCh CrIUCOK Cpasy.

Mpumep: BeiBoA crincka BbiBOA cnincka nocne yganeHuns
OK> S$SLID OK> $XIDO OK> $LID
# xID Adr Rst RptPath OK> $XID1 # xID Adr Rst RptPath
———————————————————————— OK> e
0 RID 001 S1 4567 & yianenme 2-x 0 --—-
; RID 002 DO 01 | = HayanbHbIx sueek ; T
3 RID 003 SO 3 RID 003 SO
4 PID 004 4 PID 004
5 --- 5 ---
6 -—- 6 ---
7 PID 007 05 & 7 PID 007 05 &
OK> OK>
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16.29 $QLID — npoBEPKA crincka RID/PID

Beopa: $QLID tttt rrrr [dddddddd], roe
tttt Agpec nonyvatens naketa (TXID) B WecTHagUaTepMyHOM BUAE;
Rrrr  Agpec otnpaeutens naketa (MYID) B wecTHagLaTepu4YHOM BUAE;
He obsizaTtenbHoe none:
dddddddd 3HadeHve macku. BBoguTtcsa nytem nepeuvvcrneHnem HomepoB nostoputenenm or 0 oo 7 B
NPOV3BOSIbHOM MOpPSAKE.

KomaHga amynupyeT npolecc npoxoxaeHusi naketoB yYepes cnucok RID/PID. C nomMoLbo Hee MOXHO
NpoBepUTb KOPPEKTHOCTb BBEAEHHbIX 3HaveHurn RID/PID nytem reHepauuuM nonem agpeca u
PEHTPaHCNSAUMOHHOIO nonsa naketa. [locne MCnonHeHUM KoMaHAbl BbIBOOAATCA MNPU3HaKU peTpaHCcnaunm u
npuema AaHHOro naketa. B cnyyae npoBepku cnmcka Ha peTpaHCnaumioo, HeoOGXOAMMO KOPPEKTHO 3adaTtb
COOCTBEHHbIV HOMeEp peTpaHcnaTopa (komaHga $RT).

OK> $1lid
# xID Adr Rst RptPath

0 RID FFFF S1

1 RID 0004 sO 0123 |+
2 PID 0002

_3_PID FFFF ____ ( 012 St .

OK> $qlid ffff 0001 He npuvHumate naket ot otnpasuTtens 0001 - He BbINOSIHEHO yCroBKUE No Macke B syenke N3.
RX:0 RT:1 PeTpaHcnvpoBaTtb cornacHo ycnosusm B sderike NO.

OK> $qlid 0005 0004 He npuHumaTh nakeT ot oTnpasutens 0004 - He BbINOMHEHO yCroBMe No Macke B sverike N3.
RX:0 RT:0 He peTpaHcnupoBaTh - He BbINOJIEHO yCroBue Nno Macke B siuenke N1.

OK> $glid 0005 0004 12 He npuHumaTh naket ot otnpasuTens 0004 - He BbINOIHEHO YCroBYe Mo Macke B avenke N3.
RX:0 RT:1 PeTpaHcnvpoBaTh cornacHo ycrnosusiM B gyeike N1.

OK> $qlid f££f£ff 0005 He npuHumaTtk naket ot otnpasutens 0005 - He BbINOMHEHO yCrioBre No Macke B sverke N3.
RX:0 RT:1 PeTpaHcnuposatb cornacHo ycrnosusim B s4enke NO.

OK> $qlid f£fff 0005 012 [lpuHumarth naket ot otnpasutens 0005, cornacHo ycnosusmM B a4enke N3.
RX:1 RT:1 PetpaHcnupoBaTb cornacHo ycrnoBusiM B fuenke NO.

16.30 $XFL — crnocos onnbTPALNM 1151 AAHHbBIX U PETPAHCIISILUNN
Besoa: $TFL=cccc unn $RFL= cccc unu $RTFL= cccc, rae

cccc - cnocob gunbTpaumMmn ---- ,RTUA,DL8A, 1BYT vnu NONE
Mpumep:  $TFL=----
$RFL=RTUA

Cnocobbl punbTpaumm onucaHsl B pasgene "dunbrpaums gaHHbIX".

16.31 $xFLDMP — BbIBOJ PA3PELIEHHbIX 3HAYEHUA OUTbTPA
Beoa: $TFLDMP unu $RFLDMP vnu $RTFLDMP

16.32 $xXFL+/- — 3A[AHUE 3HAYEHWA OS] GUNTLTPA

Beoa: $TFL+aabb unn $RFL+aabb  wnu $RTFL+aabb - BknouyeHune 3HauyeHu B unbTp;
$TFL-aabb nnn $RFL-aabb unn $RTFL-aabb - NCKITIOYEHNE 3Ha4YeHu 13 punbsTpa.
aa - HavanbHOe 3HayeHve B WecTHaguaTepmyHom dopmarTe;
bb - kOHeYHOe 3HayeHne B WecTHagLaTepMyYHOM hopmare.

[ns BBOAa 1-ro 3Ha4yeHWst JOCTATOYHO yKa3aTb paBHble 3Ha4YeHus aa u bb.
Mpumep: $TFL+0313. BkntounTb B hunbTp Ans nepegaBaembix AaHHbIX 3HaveHust ot 0x03 go 0x13
SRTFL+5A5A. BkntounTb B ouNbTp ANSA peTpaHcnsummn 3HadeHne 0x5A
$RTFL-5A5A. UckniounTb 13 counbTpa onsa petpaHcnsaummn aHadeHne 0x5A

16.33 $FLS — 34anmch 3HAYEHUIA OUITLTPOB B SHO3Y

Beoa: $FLS
Mo gaHHOW KOMaHAe Bce 3Ha4YeHus PUnbTPOoB (ANS AaHHbIX U peTpaHcnsauun) 3anuceiBatotca B IHO3Y
(camu cnocobbl ounbTpauun coxpaHsaTca B IHO3JY no komaHge $S)

16 . 34 $RPRF — YTEHWE OCHOBHOIO rMPO®UIIS YOANIEHHOIO MoAgy/isi
Beog: $RPRF hhhh, rae hhhh — nHamBuayaneHbIi agpec yaanéHHoro Mmoayns.
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KomaHnpa ons yaaneHHoro KoHdurypupoBaHus (CM. pasgen «YaanéHHoe KoOHUrypupoBaHue»).

16.35 $WPRF — 34n1Mcb OCHOBHOIO MPO®UIIS YANIEHHOIO MOLYIS

Beoa: $WPRF hhhh, roae hhhh — nHgnBmnayanbHbIM agpec yaanéHHoro Moaynsi.
KomaHga ons yganeHHoro koHurypmpoBaHus (CM. pasgen «YganéHHoe KOHUrypupoBaHme»).

16.36 $EPS — HAYATbL PEQAKTUPOBAHUE YOANEHHOIO MTPO®UIIS

Beoa: $EPS
KomaHnga ons yaaneHHoro KoHdurypuposaHus (cM. pasgen «YganéHHoe KOHUrypupoBaHume»).

Mocne BBOAA 3TOM KOMaHAbl BCE KOMaHAbl, peAakTupytoLme npodunb, OTHOCATCS K
npodunio yaanéHHoro moayn4. [ina Bo3spara k peakTMpoBaHuio Npoduns nokanbHOro
Moaynsi, Heo6xoAMMO BbINOMHUTL komaHay $EPE vnu BbIATU U3 KOMAHAHOIO pexuma.

16.37 $EPE — 0CTAHOBUTL PEQAKTUPOBAHME MTPO®UIIS YOANEHHOrO MOAY NS
Beoa: $EPE
lMocne BBOOa 9TOW KOMaHAbI BCE KOMaHAbl, pedakTupylowme npodunb, OTHOCATCA K npodwunio
nokanbHoro  mogynsa. Komawga And  yaaneHHoro  KOoHdWrypupoBaHus  (CM. pasgen  «YganéHHoe
KOHMrypupoBaHue»).

16.38 $UPD - cMEHA TPOrPAMMHOIO OBECIEYEHMS

Beoa: $UPD
lMocne BBOAa 3TOM KOMaHAbl MoOAynb nepengetr B pexum cMeHbl 1O no Tekywemy nopty. Ecnu
KOMaHga BBedeHa owmnboYHO, AOCTAaTOYHO NEPEKIIYUTL NUTaHNE MOAYIHO0.

16.39 $SEXCHP — CMEHA NOPTA

Beog: $EXCHP

C nomoLLpblo AaHHOW KOMaHAbl MPOVMCXOAUT CMEeHa NMOPTOB MeXAdy akTUBHbIM W OTnagoyHbIM. Ecnn Bxog
B KOMaHOHbIA pexum Obln no oTnagoyHomy nopTy, TO Nocfne BBOA4A KOMaHAbl 3TOT NOPT OyaeT akTMBHbIM, a
Apyrov oTnago4HbIM 1 HaobopoT.

K npumepy, ecnu aktneBHbiM nopTtoMm sBnseTca RS485 (RS232 otnagoyHbiM) 1 Yepes Hero Gbin Bxog B
KOMaHZHbIN PeXuM, TO Npu BBOAE B KOMaHOHOM pexume komaHasl SEXCHP nopt RS485 6ynet oTnafouyHbiM, a
RS232 - onsa nepefayu AaHHbIX (aKTUBHbBIN).

Mocne BBoga komaHdbl SEXCHP mogynb aBToMaTu4eckun nepesarpyxaeTcs.

16.40 $RCHK — onPoc yBANEHHOIro MoAy”nsi

Beog: $RCHK hhhh, rge hhhh — agpec ynanénHoro mogynsi.
PesynbTat paboTbl koMaHAbl onvcaH B pasgene "TecTMpoBaHuWe CBA3M B KOMAHOHOM pexunme”.

16.41 $RFIND — nouck yCTPOWCTB B 3®UPE

Beoa: $RFIND
MpuHumMn paboTel KOMaHAbI ONMcaH B pasgene "TecTMpoBaHMe CBA3U B KOMaHAHOM pexume".
lMpumep: | TK: SRFIND

pres=s 's' to staop. ..

]

#% 1 ID=002(0&: 01).v1.00(0) RSSI=-43. -41

#% 2 ID=005(0&:02).+1.00(0),RSSI=-108,-94 RPTH=5
** tms

Q>

16.42 $TXT — OYEHKA BPEMEHM NEPEQAYM

Beoa: $TXTrrraaa rae, rrraaa — pasmMmep naketa B banTtax;
KomaHga BbIBOOUT BpeMsi nepegadn 3anpoca pasMmepoM "rrr" um oTBeTa pasmepom "aaa" 6GalT Ha
TekyLen KoHpUrypauum (CKopocTb B achmpe, NoMexoyCcTonumBoe KogmpoBaHue 1 T.4.)
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16.43 $TEST — 3AnPOC TECTOBbIX TAKETOB
Beoa: $TEST hhhh,dc rae, hhhh — apgpec yoaneHHoro moayns;
d — TMN NOMEexXoyCTOMYMBOIO KOAMPOBAHMS;
C — NpU3HaK NepemMexeHuns;

Mo aTom KomaHge NoKamnbHbI MOAYMb Ha4YMHaeT 3anpaliuBaTb Y yO4aneHHOro mMogyns ¢ agpecom
hhhh TecToBble nakeTbl. TUN NOMEXOYCTOMYMBOIO KOAMPOBAHMSA Npu BBoAe aHanornyeH komaHge $FEC.
PesynbTaTt paboTbl KOMaHabl onncaH B pasgene "TecTnpoBaHne CBsA3M B KOMaHAHOM pexume”.

lMpumep: | ok> $TEST 0002 3I

press 's' to stop...
OK>

** (0,138): byte err=0 bit err=0 RSSI=-40,FEC=R:15,9I
** (1,138): byte err=0 bit err=0 RSSI=-41,FEC=R:15,9I
** (2,138): byte err=0 bit err=0 RSSI=-41,FEC=R:15,9Is
OK>

16.44 $DRG — BbIBOg BCEX TEXHONOMMYECKUX MAPAMETPOB
Beoa: $DRG

16.45 $RG — 3an1Chb TEXHONOrMYECKUX MAPAMETPOB MOAY/IS

Beog: $RGdd=hh - 3anucb B peructp dd 4ncno hh B wectHaguatepnyHom dopmate
$RGdd=ddd - 3anucb B peructp dd 4ncno ddd B gecaTudHom cpopmate
$RGdd=bbbbbbbb - 3anucb B pernctp dd uncrno bbbbbbbb B gBOMYHOM hopmaTe

Mpumep: $RGI15=FE
$RG15=254
$RG15=11111110
Bo Bcex 3-x cnyyasix, B peructp 15 6yaeTt 3aHeceHo 4ncrno 254.
Mocne BBOAA, 3Ha4YeHWe cpasy 3anuckiBaetcs B QHOIY (BbinonHaTb komaHay $S HeT HeobGxoammocTn).
Bo wu3bexaHne HenpaBunbHoM paboTbl mMopyns 6e3 ocobor HeobXoaAMMOCTU He crnegyeT WU3MEHATb

TEeXHOMNorM4eckme napameTpbl.
TexHonornyeckue napameTpbl onMcaHbl B pasgene «TexHonornyeckue napameTpbl. Pernctpbl RGy.

16.46 $IRG — MHUUNANTN3ALNS TEXHOJSTIOMMYECKUX MAPAMETPOB 10 YMOJTYAHUIO

Beoa: $IRG
3HaueHNs No ymonyaHuio ykasaHbl B pasaene «TexHonornyeckune napamertpbl. Pernctpsl RG».

KomaHp,y $S nocne 3Toro BLINOMNHATL He HY>XHO.

16.47 $R — cBPOC NOKANILHOrO MOAYNs
Beoa: $R

16.48 $RST— csPOC YQANEHHOrO MOAYNS

Beoa: $RST hhhh, rge hhhh — agpec yaanénHoro mogyns.
Mpu nonydyeHun komaHdbl Ha cOpPOC, yAaneHHbli MoAynb nepesarpy3ntcs 4vepe3d 5 c. KomaHnpa
BbINONHAETCA B OECKOHEYHOM LUMKNe OO0 MOMEHTa MoNydeHust oTBeTa OT yaaneHHoro moayns. Ytobbl
OCTaHOBUTb LMK, HEOOXOAUMO HaneyaTaTb CMMBON 'S'.

Mpumep: $RST 0002
press 's' to stop...
OK>
*k £x
** reset start
OK>

16.49 $S — 3anucb BHYTPEHHMUX NEPEMEHHBIX MOAY/si B SHO3Y

Beoa: $S
Mo aTon koMaHae Bce paHee u3MeHeHHble napameTpbl 3anuckiBatoTcs B OHO3Y 1 BCTynaT B cuny nocne

cbpoca moayns (komaHga $R).

16.50 $E — BbIx0Og M3 KOMAHLOHOIO PEXXUMA PABOTbI
Beoa: $E
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BbinonHeHne aToi kKoMaHdbl He aKTUBU3MPYET U3MEHEHUIA, NPOBeAEHHbIX B KOMaHOHOM
pexume. [ns akTuBauum 3MeHeHui HeobXxoaUMO BbIMOMNHUTL koMaHabl $S n $R.
BbIITY 13 KOMaHOHOTO peXuma MOXHO Takke no kHonke CFG.

16.51 $LOG — BbIBOA YPHAIA COBbITHI B 90UPE MOZYISI

Beoa: $LOG
McnonbayeTca ans guarHoctukum pabotbl Moayns. o STo koMaHOe Ha nocrnegoBaTenbHbI NopT
BblBOAMTCA Tabnuua ¢ uctopmeint obMeHa naketamm B acupe. Mogynb coxpaHsieT nocriegHne 16 akTuBHble
3anucun. 3anmcn He coxpaHstoTcs B QHOJY.

16.52 $SCAN — CKAHUPOBAHUE 301PA

Beoa: $SCAN
Mo komaHoe $SCAN moaynb B pexume peanbHOrO0 BPEMEHW BbIBOAUT Ha MOPT BCe NakeTbl
npyHUMaemMble U3 admpa, a Takke nepenaBaemMbie B 3upP (ECNM KOMaHOHbIA PEXUM B HACTOALMIA MOMEHT
pa6GoTaeT no otnago4yHomy nopty). Ons Beixona ns pexuma SCAN Heo6x0aMMO BBECTU CMMBON 'S'.

16.53 $SK — ycTAaHOBKA NAPO/ISI XOR LWN®POBAHMUS

Beoa: $SK=hhhhhh rge, h - wectHaguaTepuyHoe vncno ot 0 go F;
Bce 6 undp gomkHbl 6bITh BBEAeHbI. [Nocne 3agaHust naponsi, B BbiBoge komaHabl $DMP oToGpaxaeTcs
noackaska *SK. [ina yganeHua napons Heobxoaumo Beectn naponbs 000000.
Mpumep: OK> $SK=1234AB
OK> $SK=000000
*** key deleted
OK>

16.54 $KEA/KEH — YCTAHOBKA MAPOJISI AES LUN®POBAHUS

Beoa: $KEA=clc2c3....c16 - yCTaHOBKa napornsi B CUMBOSIbHOM ¢hopmarTe, rae:

cl....c16 - ASCII cumBonbl KpoMe npobena 1 3ansaTou;
$KEH=hh1hh2hh3....hh16 - ycTtaHoBka napons B 16-pnyHoM cdopmare, rge:
hh1...hh16 - wecTtHaguaTepunyHble yncna ot 00 go FF;

Maponb MoxeT cogepxatb A0 16 cumsonos ($KEA) unu go 32 uucen ($KEH). OcTaBlunecst He BBeAeHHbIe
3HauyeHwus (8o 16 nnu 32) 3anonHsawTcs cumeonamu - (0x2D). Hanpumep, naponu "123" n "123---" naeHTUYHbI.
Mocne 3apaHus napons, B BbiBoge komanabl $DMP oTobGpaxkaeTca nogckaska *KEY. C nomoubio obeux
KOMaHg BBOAWUTCS OOUH U TOT e Naporsib - Pa3nmMyaeTcs TOMbKO NULLb Cnocob BBoaa.

Ons ynaneHus napons Heobxoammo BBecTw Mobyto n3 AByx komaHg 6e3 aprymeHToB.

Mpumep: | ok> $KkEA=hello

*** KEA:hello-----------
OK> $KEH=1234ab
*** KEH:0x1234AB2D2D2D2D2D2D2D2D2D2D2D2D2D

OK> S$KEA=
*** key deleted
OK>

16.55 $NAM — 3A8AHUE UMEHU MOZY /IO

Besoa: $NAM=clc2c3....c12 rae,
cl....c12 - ASCII cumBonbl kpoMe npoberna u 3ansiton;

Nmsa mogynst MmoxeT cogepxaTtb Ao 12 cumBonoB. Mms oToOpaxkaeTcs Npu BbIBOAE Pe3ynbTaToB KOMaHZ
$RFIND v B NpMBETCTBUM NPU BXOAE B KOMaHAHbIV pexum. Onsa yaaneHms nMeHn Heo6x04MMOo BBECTU KOMaHAy
SNAM=,

Mpumep: | $NAM=Spektr868I0 Lora
**% NAM:Spektr868I0
OK> $NAM= -
**k*x NAM:
OK>
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16.56 $CFL— ycTAHOBKAICHAITUE MAPOISI HA KOMAHGHbIA PEXUM

Beoa: $CFL=clc2c3....c16 rae,
cl....c16 - ASCII cumBonbl kpoMe npoberna u 3ansiTon;
Maponb moxeT cogepxaTb A0 16 cumBonoB. OcTaBwMecss He BBeAeHHble 3HadeHus (o 16)
3anonHsawTea cumeonamm '-' (0x2D). Hanpumep, naponbu 123" n "123---" ngeHTUYHBbI.
[na ynaneHusa naponst Heo6xo0aMMo BBECTU KOMaHAy 6e3 apryMeHTOB.
Mpumep: OK> $CFL=123
*%* CFL:123---—-----———--—
OK> $CFL=
*** key deleted
OK>

16.57 $CFU— BBOg NAPOISI HA KOMAHOHBIA PEXUM

Beoa: $CFU=clc2c3....c16 rae,
cl....c16 - ASCII cumBonbl kpome npobena un 3ansaToun;

16.58 $LOCK — PErmcTP 5510KMPOBOK
Beoa: $LOCK=bbbbbbbb

But HasHaueHue 1] o0
7-3 Peseps
2 bBootCmdLock
BrokMpoBKa KOHMUIYPUPOBaHMS MO/YMSA Yepes PeXuM 3arpyaumka. Ha  Hem
1 bEkranCfgLock
BroKMpoBKa KOHUIypUpOBaHWS MOAEMa Yepes CUMBOIbHbIN UHAMKATOP Ha  Hem
0 bRemoteCfgLock Na Hem

bnokmpoBka yaanéHHoro KoHUrypmpoBaHusi no apupy

16.59 $DMPLOCK — BbIBOg PEFUCTPA BTIOKUPOBOK
Beog: $DMPLOCK
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17 KomaHgbi ynpaBnennsi mogynem BBogA BbiBogA (10)

Komangsl ans mogyns 1O HaumHatoTca ¢ npecdumkca "lIO" n pacnonoxeHbl B HWXKHEN 4acTh (Cekumm)
BbiBOga komaHabl $DMP.

Onsa noapoGHOro o3HaKOMIIEHUS C KOMaHAamMu moaynsa Beoaa/ BbiBoga Heob6xoammo
06paTUTbLCA K PYKOBOACTBY NONb30BaTesnsi Ha usaenus
"Cnektp 433 10 V2" nnu "Cnextp 868 10 V2",

MNocne koHdurypupoBaHusa moayns, Heo6xogumo BBecTM koMaHay $S (coxpaHeHue
napameTpoB B JHO3Y) u BbINONHUTL Nepe3arpysKy.

P2 TXID=FFFF COPY=1 ,MYID=003 P2 TXID=FFFF COPY=1 ,MYID=003

CH=92 PWR=0 COM=9600,8N1 CH=92 PWR=0 COM=9600,8N1

AR=3 LBT=0 DAT=EOT PACT=005 PSL=000 PL=0| AR=3 LBT=0 DAT=EOT PACT=005 PSL=000 PL=0

MN=3 DM=0 FEC=- RCONC=0 TCONC=0 MN=3 DM=0 FEC=- RCONC=0 TCONC=0

IOADR=0A+IONDX=00 (0Ah) TFL=---- RT=- IOADR=00+IONDX=00 (00h) TFL=---- RT=-
RFL=---- RTFL=---- RFL=---- RTFL=----

IOSLAVE IOALR=F0 IOTRANS

IOSFT=010 IOSFV=---- IO SLAVE IOINL=---- IODBN=00000000h

IOINL=---- IODBN=00000000h - IOINF=00 IOFR[1:0] =0000,0000

IOINF=00 IOFR[1:0] =0000,0000 IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000

IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000 IOMXM= OUT1(-) OUT2(-) OUT3 (-) OUT4 (-)

17.1 $IOIEE — uHMUMARM3ALMS MOAYNS 1O B HAYASIbHOE COCTOSIHUE

Beoa: $IOIEE
Mocne BBOAA BCe napamMeTpbl MOAyNs BBOAA/BbIBOA4A YCTAHaBNMBAKOTCH B 3HAYEHWS NO YMOMYaHMIO U
BCTYNSAT B cury nocre nepesarpysku mogyns ($R)

17.2 $IORIN — c5POC 3HAYEHMWI BXO[OB

Beoa: $IORIN
Mo 31O KOMaHAe yaoansatTcsa 3anoMHEHHble 3HaYeHUsA BXOA0B yaaneHHblx mogynen 10_Slave y TekyLlero
MoAyns (ecnv oH korga To paboTan B pexume 10_Master).

17.3 $IOROUT - c6POC 3HAYEHMI BbIXO[OB
Beoa: $IOROUT

17.4 $IOSLAVE - BBOg Moaynsi 1O B PEXuMIO_SLAVE

Beoa: $IOSLAVE
Mocne BBoAa KOMaHObl U3MEHUTCS HUXKHSAS YacTb BbiBoda KomaHasl $DMP.

17.5 $IOTRANS- BBOg MOayns 10 B PEXuMIO_TRANS

Beoa: $SIOTRANS
Mocne BBOOa KoMaHAObl USMEHUTCSH HUKHASA YacTb BbiBoaa komaHabl $DMP.

17.6 $IOADR — BA30BbIN ADPEC MOQYNSI
Beoa: $IOADR=hh

17.7 $IONDX - uHgekc mogynsi

Beoa: $IONDX=hh
Mocne BBoaa komaHa $IOADR w/unu $IONDX, agpec moaynsa paseH IOADR+IONDX no mogynto 256.
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18 omnagoyHbiwi nort

B moagyne npucyTtctByeT OTnagoyHbii nopT (aanee DEBUG), ¢ nomMoLlblo KOTOpPOro yaobHO
oTcrnexuBatb NoOrnky pabotel Mogynss B peanbHOM BpemeHu. OTnagoudHbli MOPT CTaHOBUTCHA
NPOTMBOMOMOXHLIM aKTUBHOMY (418 nepefavv AaHHbIX) MOPTYy - €Cniv akTUBHbIN nopT RS485,
oTnagoyHbin RS232 1 HaobopoT, ecnn akTuBHbLIN RS232, oTnagoyHbin - RS485. Mpoueaypa Bbibopa
NopToB OnncaHa B pasferie "YCTaHOBKa akTMBHOIO nopra“.

Ha DEBUG nopt BbiBOAUTCA WHOpMauMs O Tekywen pabote moayns Ha OUKCMPOBaHHOW
ckopocTn 57600 8N1 (TepmmnHanbHasa nporpamma OSmKHa ObITb HACTPOEHA Ha 3Ty CKOPOCTb).

Takke, Kak U NO akTMBHOMY nopTy, Yepe3d DEBUG nopT MOXHO BOWTU B KOMaHAHbIA PEXUM
(nepegava 3-x cumBonoB "+"). PyHKUMOHANBHOCTb MOAYNsSl B KOMaHAoM pexume Ha DEBUG nopTty
He npepbiBaeTcs. [Ana aHanu3a obmeHa naketamu No pagnoampy MOXHO MCMONb30BaTb KOMaHAbI
$LOG (BbiBOAMT NocrieaHune 16 3anucu) unu $SCAN (BbiBoga 06MeHa B pearibHOM BPEMEHN).

[na BblBOga M BO3MOXHOIO aHanusa nonb3oBaTenbCkMX AaHHbIX (NepefaBaeMblX B aup mnu
NPUHATBIX M3 3dmpa) MOXHO BOCMONbL30OBATbCA TexHonorndeckum permctpom dbg dump_cfg
(PRG15) cm. pasgen "TexHonornyeckume napamerpbl”. KoHdurypaums peructpa BbIrnsaguT
cnegyowmm obpasom:

Butbl | 3HauyeHne

7-6 comTxDmp - ne4aTb gaHHbLIX NepegaBaemblx B 3dup (MONMyYeHHbIX MO aKTUBHOMY MOPTY):
00 - paHHble neyvaTtatoTes Kak ecTb (NAT).

01 - paHHbIE NevaTaloTCd B WecTHaguatepmyHom coopmate (HEX).

1X - paHHble He neyaTatoTcs (DISable).

5-4 comRxDmp - nevaTb AaHHbIX NPUHATBIX M3 admMpa npegHasHavyeHHble ans nepegjayvv B
aKTUBHbIV NOPT. 3Ha4YeHMe aHanorm4yHo nepemeHHon comTxDmp;

3...2 | Peseps

1 RfRXEventDmp - nedatb cobbiTmini npu npuema naketa u3 adupa. PekomeHayeTcs
OTKNKOYaTb, T.K. HArpyxaeT OTNago4HbI NopT.

nsa "6bicTporo” gocTyna k 6utam pernctpa $RG15 AoCTynHbI KOMaHAbI:
$DD=TN - nevaTtb nepegaBaemblx AaHHbIX Kak ecTb (NAT)

$DD=TH - nevyaTb NepefaBaeMbiX AaHHbIX B LWeCTHagLaTepmyHom popmate (HEX)
$DD=TD - nepegaBaeMbix AaHHble He nevatatoTcs (DIS)

$DD=RN - neyaTb NpUHMUMaEMbIX AaHHbIX Kak ecTb (NAT)

$DD=RH - neyaTb NpMHUMaEMbIX JaHHbIX B LUeCTHaauaTepuyHom opmaTte (HEX)
$DD=RD - npuHMmaemble AaHHble He nevatatoTcs (DIS)

$DD=E1 - ne4yaTb cobbITWIN pa3peLLeHa

$DD=EO - neyaTb COObITUI 3anpeLlieHa

B cny4ae BO3HWKHOBEHMSA cuTyaumi Tpebytowmx aHanmaa, yepe3 DEBUG nopT MOXHO 3anucaTb
nor paboTbl Moayns B peanbHOM BpeMeHW. PaccmoTpym npouecc C NOMOLLBbI TepMUHAarbHOM
nporpammbl Pcomm (http://rateos.ru/files/PComm?210.zip).

Anga Havana Heobxoammo nogknountbca K DEBUG nopty. Ecnn HacTpoeHo BCe BEPHO, B OKHE
TepMuHana LOMKHbl HENPEPbLIBHO BbiAaBaTbCA Yumaemble COOOLEeHNs (eCnM HUYEro He BblaaeTcs
unu otobpaxaeTtcsa "Mycop", NpoOBEPUTL NOOKITHOYEHNE N CKOPOCTD).

'ﬁ‘_‘q PComm Terminal Emulator - COM23,57600,Mone,B8,1,.Dum

B BEpXHEM MEHI0 HaxaTb Ha MUKTOrpammy |T€a i e
Mpw Haxxatum Ha nUKTOrpammy BCH ﬂ E|E‘|| @|&5||§|
nHpopmaumsa 3anuceiBaetca B pann CAPX.ixt,
roe X - Homep nopta. [pu omkaTum - 3anuch B B COM23,57600,None,8,1,Dumb 1+ =aal

ann npekpawliaeTcs. Stl: 114,74 50

® peKp = | CEoLL 0aci23 &
[ore | IOMTH:0A1700010001000200010200F01E46
oTa **xTH IO

MecTononoxeHue ana CAPX.txt MOXXHO y3HaTb Yepes MeHIo
PortManager->Properties->Capturing:
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IE'_‘q PComm Terminal Emulater
Profile Edit Port Manager

Capturing | Properties

|’Saved File Mame ‘when Capturing

[ENPCommul it canZa bt
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19 Bonrocwk v oTBETHI

B naHHOM pasgene npuBeAeHbl YacTo 3aaBaeMblie BOMNPOChI U MYTU UX PELLEHUS.
NEPEOAYA OAHHbIX MO AKTUBHOMY MNOPTY

lNpu nepedaye OaHHbIX MU2aem KpacHbiM ceemoduod MODE.

HecoBnageHne ckopocTer no nocrnegoBaTesibHOMY MOPTYy Y MOAYNAA WM MOAKMHYEHHOro
obopyaoBaHus. Unu xe, ecnu nogkniodeHme ocyuiectensetca no RS485 - nepenyTaHbl NuHUKM A 1
B. CkopocTb akTMBHOro nopta moayns 3agaetcs komaHgon $COM. MHaukaums ceeToamopa
MODE onucaHa B pasgene "MHgnkatop MODE".

lNpu nepedaye OaHHbIX He 3a20paemcsi HU 0OUH ¢8emoouo0.
O6opynoBaHne NOOKMIOYEHO K MOAYM He No ToMy nopTy. BbiOpaHHbI aKkTMBHbIM NOPT
NnoAcBeYnBaeTCs 3eN1eHbIM CBETOAMOO0M.

lNpu nepedaye OaHHbIX 0bmeH udem, oba modema Mopeaom ceemoduodamu RX/TX Ha
npuem u nepedadyy, Ho nodkno4YeHHoe obopydosaHue He sudum dpye Opyaa.

He HacTpoeH Tamm-ayT oOXxugaHus OTBeTa Yy BHewHero obopygoBaHus "mactep”. [lo
YMON4YaHuio, Yy Bcex cuctem paboTtarowmx no npoeody TanvM-ayT YCTaHOBMEH B MUMHMMarbHoOe
3HayeHne, T.K. BPEMEHEM pacrnpOCTPaHEHUS OaHHbIX MO MNPOBOAHOM JMHUW CBSI3WM MOXHO
npeHebpeyb - BO BHMMaHME OepeTcs TOMbKO CKOPOCTb Mepedayn WM BpeEMS peakumm y
obopyaoBaHus "cnane". PagMomoaynb npu nepegaye OaHHbIX BHOCUT CYLLECTBEHHbIE 3a4epiKKu,
KOTOpble MOryT npeBbilwaTth "NPoBOAHbIE" B AECATKN U MHOTA4A B COTHM pas.

Heobxoammo koppekTupoBaTb TanMm-ayT OXuaaHus OTBeTa Yy BHeELHero obopydoBaHUs
"mMactep".

lpu nepedaye OaHHbIX nepedarouwuli modem mopaaem ceemoduodamu RX/TX Ha npuem u
riepedady, 0OHaKO y rnpuHUMarweao Mmodema HU4e20 He Mopaaem.

Ckopee BCeEro y nmnpuHMMaloWero Mogema nepenytaHbl mectamuy nvHum A n B Tk
NOAKIOYEHHOE 000PYA0BaHNE HE MOHUMAET 3anpochl U, COOTBETCTBEHHO HE OTBEYaET.
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20 TIABAPUTHBIE PA3MEPBI

MabapuTHble pa3mepbl B ucnonHeHun Ha DIN penky:
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MabapuTHble pasmepsbl B UCnonHeHun IP65:
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2 1 OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKMN

[unana3oH paboumnx Temneparyp:
HanpsihkeHne nutaHus:
MoTpebnsiemasi MOLLHOCTb:

NHTepdelicsl:

CkopocTb Mo nocriegoBaTtenbHbIM NopTam, 6o
dopmat AaHHbIX:

pexmm obmeHa:

[dnanasoH 4acToT:

HomMnHanbHasa MOLWHOCTbL NepegaTymka:
KOHTpoOsb 3aHATOCTU achupa:

Tun MoaynaumMmM BbIXOAHOIO CUrHana:
CkopocTb 06meHa AaHHbIMK B achumpe:

YyBCTBUTENBHOCTb MPUEMHMKA:
Cnocobbl 06HapyXeHnsa 1 ncnpaeneHns owmnbok:

Pexxumbl paboThbl:

-40...450 °C

+8..4+32 B

He Gonee 0,5 BT (pexxum npmem)

He 6onee 3 BT (pexum nepenadva)

RS-232 n RS-485 (ucn. DIN IND)

RS-485 (ucn. IP65 IND)

1200, 2400, 4800, 9600, 19200, 38400, 57600,
115200

7-8 6uTt, 1 ctonosbI 6uT, 9 6UT B pexnmax: O, E,
M, S, N

ACUHXPOHHbIN

433,075...434,775MI'y, (ncn. 433 MITw)
868,765...869,140MI'y, (mcn. 868 MI'w)

10/500 MBT (anga koMmneHcauuu notepb nmeeTcs
BO3MOXXHOCTb MPOrpaMMHO YBENUYUTb
MOLLHOCTb)

LBT (npocnywmnBaHvne nepen nepegaven)

FSK

4800...76800604

-118 pbm npu ckopocTtun nepegaydn 4800 6ut/c
CRC8 Ha 32 6anTa

(12,8) kog XammuHra, Pnga-ConomoHa (FEC),
nepemMmexeHue

Mpo3payHbIn

KOMaHAHbIN

yaaneHHas KoHurypaums

npoBepka CBA3N

cmeHa MO
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