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1 oswAs nHeOPMALMS

1.1

HA3HAYEHUE M OBLYNE CBEQEHNS

Pagnomonyne «CIEKTP 868 Lora» BAKI1.464421.002 (panee no TEKCTy — MOAYIb)
npegcraensieT cobon yCcTponcTBO AnA npMéma/nepegaym gaHHbIX MO pagMoKaHany CO CKOPOCTbIO
980,1760,2700,3125,4500,5470 n 9300 6og B AmanasoHe 4actoT 868 MI'L npu BbIXOOHOWM
MOLLHOCTM 25 MBT, 4TO no3BONsieT MUCMNonb3oBaTb ero 6e3 nonyyeHus paspeLleHuii opraHoB
NocCessbHagsopa.

Moaynb cnocobeH paboTaTb B pasnMyHbIX peXMMax C pasBMTOM CUCTEMOW agpecauuwu,
Nno3BOSisAst NONb30BaTEN0 MaKCMMarbHO FMOKO MCMOMb30BaTb €ro Npu MOCTPOEHUM PasfIMYHbIX
KOHUrypaumm ceter 6ecnpoBogHom nepegayvm aHHbIX: TOYKa—TOYKa, TOYKa—MHOroO TOMEK.

Moaynb ABNSAETCA TEXHUYECKU CNOXHbIM ONEKTPOHHbLIM YCTponcTBOM. KoHdwurypaums,
yCTaHOBKa M 3Kcnnyataums Moayns SOrmkKHa NpoM3BOAUTLCS NepPCcOoHanoM ¢ JOCTaTOYHON
KBanudukaumnen.

1.2

1.3

Mogaynb ocyulecTBnseT Bce Heobxoanmble yHKUUM Ans obMeHa AaHHbIMU NO paauoKaHany:
ynpaBfeHne BCTPOEHHbIM MpuUEMoOnepenaTyMkom AmanasoHa 868 My (ycTtaHoBka 4acToThl,
MOLLLHOCTW, CKOPOCTU AaHHbIX B achmpe n ap.);
nony4veHne n 6ydepmsaumio gaHHbIX No MHTepdencam RS-485 nnm RS-232;
dopMMpoBaHME NakeToB AaHHbIX AN OTNpaBkn B aup;

BBeJeHne agpecaunn, NMoOMexoyCTONYNMBOro KOANPOBaHUSA U NepeMeXeHs;

NpPUéM 1 gemoaynsauunio BXOAHOro paguocurHana v AekognpoBaHue MpUHATLIX NakeToB.;
Oydepusaumst NPUHATBLIX AaHHbIX U Nepegayda ux no nHrepgencam RS-485 unu RS-232;
XpaHeHne [aHHbIX O KOHdurypauum Moaynss M ero TexXHOMOrMyeckux napameTpax B
3HeproHe3aBncumom O3Y (BHO3Y) 1 n3smeHeHne 3TUX YCTaHOBOK B KOMaHAHOM pEXMME.

UcronHEHNE Moy nen

Mopaynb BbinyckaeTcd B 2-X BapuaHTax:

e B nnactukoBoMm kopnyce ans yctaHoBku Ha DIN-peniky Bmecte ¢ gpyrmm obopynoBaHUEM.
Kopnyc He nmeeT nbinesnaro3aiumThbl, ero criefyeT ycTaHasnmBaTb B MeCTe, 3alUULLEHHOM OT
BHeLHWX Bo3genctsuin. [Ans kpennexHusa Ha DIN periky Koprnyc nmeeT cneumanbHyro 3aLlernky.

OrpaHn4eHnss Ha MecTo YCTaHOBKW MOTYT MPUBECTU K TOMY, YTO OT MOAYNSA A0 aHTEHHbI
npuaeTcsa NpoknaablBaTb AOBOSMbHO OSIMHHBLIA BbICOKOYACTOTHLIN Kabenb, Y4TO NpUBOAUT K
noTepsM B paAMoCUrHare u CHWKaeT 4anbHOCTb CBA3MN.

e B nnactnkoBom koprniyce IP65 - mMogynb MOXHO yCTaHaBnuBaTb HEMOCPEACTBEHHO BONM3M
@HTEHHbI.

ConyTCTBYIOLEE OGOPYOBAHUE N MATEPUAJIbI

CoBMeCTHO C MoayneM NPUMEHSIOTCS pasnMyHble aHTEeHHbI AMana3oHa 868 My ¢ BONHOBbLIM
conpoTtmenexHnem 50 Om, oTnuyaroLLmMecsa HanpaBneHHOCTbIO, YCUMEHNEM, KOHCTPYKLMEN U T. A.
B KOMMMEeKT NOCTaBKN aHTEHHbI HE BXOAAT, 3aKa3blBaUTE HY>KHble aHTEHHbI OTAENbHO.
Takke MOXHO 3aka3aTb A4OMoNHUTENbHOE 0b6opyaoBaHME:
e aHTeHHble KabenbHble COOPKM HEODXOANMMOWN OSIMHBI U C HYXXHbIMU pasbEéMaMn Ha KOHLAX
OIS NOAKITIOYEHUS aHTEHH K MOAYN0 (HEKOTOPbIE aHTEHHbLI MOCTABASTCA yXKe ¢ kabenem);
e YCTPOWCTBA 3aLLMTbl OT rPO30BbLIX Pa3psA0B (rPO30paspsaLHUKNY);
UTP kabenb (aBe BuTble napbl B oOwen o60fo4Ke) HYXXHOW ANUHBbI M NOAXOASALLEr0 nog
kabenbHbI BBOA AnameTpa Ans NogKNoYeHUs K Moaynto nutaHmsa n RS-485;
®  WNCTOYHWKM NUTaHUSA OANA Mmoaynew,
e MaTepwanbl Angd repMmeTusaunmn pasbEMHbLIX COEOUHEHUN;
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2 PA3BEMbI, OPIAHbI YINPABJIEHNST U UHONKALNN

PasbeMmbl, opraHbl ynpasneHna n niaukauumn ons sepcum Ha DIN penky:

KHonka CFG : __— AHTEHHbIW pasbem m

WUcnonbsyerca AnA ynpasneHma Moaemom § BbICOKOYACTOTHbII KOAKCUANbHDIi

; pasbéMm C BOJIHOBbIM
BUHTOBbIE KNEeMMbI conpotusneHmem 50 Om gna
DN NOAKNIOYEHNA BHELLHErO S/ NOAKNIOYEHNA BHELWHUX aHTEHH.
nutaHua 8...32B. - SISt
MHaukaTop 3aropaetca npu é _L J_ CFG ANT UHgukatop RX/TX
HaNU4nN NUTaHUA. w2 | = m/ KpacHblii: nepegaya paHHbIX B apup
w22 | & PATEOC

m 3enieHblii: NpUeM AaHHbIX U3 3pupa

WWW.RATEOS.RU

LoRa WHpukaTtop MODE

C n pénrz“-ﬁlc-mEPM 8 6 8 Pexxum pabotbi

CMMBObHbIA MHAUKATOP
OTo6paKeHue aKTUBHOCTU B pabouem ACPEER &l)l(. ghi(T CNT KHonku SELECT U EXIT
pexume, ynpasieHne mogemom e T e ) b o W . SELEC/ Ucnonb3ylotca AnAa ynpasneHma

A g .
SR g moaemom

MHAMKaTOpbI BXOA0B U BbIXOA0B V @ ExiT

OT06paXKkaloT aKTMBHOE COCTOAHMUA UHaukaTtopbl Bbi6opa nopta

TeNemMeTPUYECKMX BXOA,0B M BbIXOA0B \m @ RS-232 | ® RS-48 OTo6parkaloT Bbi6paHHbI pabounii

nopt RS-232/485

BuHTOBbIE KNEMMbI

[NA NOAKAIOYEHUA 2-X BHELLIHUX
ANCKPETHbIX AaTYNKOB TMNA KCYXOM
KOHTaKT» U 2-X UCMONHUTE/IbHbIX
ycTpoiicts

BuHTOBbIE KIEMMbI
ANna noaKnoUYEeHUA BHELLHero
o6opyaoBaHusa no RS232 unu RS485.
Ana RS485 poctyneH curHan GNDi
(usonuposaHHan "3emna"

Pasbémbl, opraHbl ynpaBneHnsa n nHankauumn ons sepcum B kopnyce IP65:

gl Yy et pomen NI
o BbICOKOYACTOTHbIN KOAKCUaIbHbIN

pa3bém Cc BOIHOBbIM
conpotusneHnem 50 Om gna
ANT NOAKNIOYEHNA BHELUHUX QHTEHH.

Uugukatop RX/TX

KpacHblii: nepeaaya faHHbIX B 3¢uUp
3eneHblii: npMem AaHHbIX U3 adupa

WUuankatop MODE

CUMBONbHbIN UHAUKATOP \ , ‘ Pesxum paBoThl
OTo6pakeHne aKTUBHOCTU B '

pabouem pexkume, ynpaBneHue
mmm m.vu. RX CNT uem

mogaemom
/ @

KHonka CFG

/ WUcnonb3yetca ana

ynpasneHua mogemom

KHonku SELECT U EXIT

Ucnonb3yloTca ans ynpasneHus CnEKTP868
mogemom =
LoRa

% PATEOC
WWW RATEOS RU
POWER (8...32 B)

RS-485

KabenesBop,

BBop, nutaHua n RS485

BuHTOBbIE KNemmbl RS - 485 BuHToBbIEe Knemmbl PWR

[na noaknioueHns sHewHero  GNDi
o6opyaoBaHusa no RS485. B GND f::::g’;";:::::
Takxe goctyneH curHan GNDi
pocry A 8..32v 8...32B.

(usonuposaHHas "3emna") .
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2.1  WUHgukaTOPBI

2.1.1 UHamkaTOP MODE
B HopmanbHOM pexume (pexmm nepefayvym AaHHbIX), OBYXUBETHbIM uHaukaTop MODE
nokasbiBaeT cnefyrouwne CoCToOAHNA:

‘ MODE

@

He 2opum. BxogHonm ©ydep gaHHbix nyct. Mogynito Heyero nepegaBaTb B adup
(Npeablaoywme gaHHble NnepenaHsbl)

FNopum 3enérnbim Bo BxogHoM Gydepe mogynsa ecTb AaHHbIE 4SS nepegadn.

Muzaemkpachsiv i T T B B -
Ownbka npu npuéme AaHHbIX MO nocrnegoBaTeNlbHOMY MNOPTY, Bbl3BaHHAsA
HecoBnageHMeM napamMeTpoB MOPTOB MOAYMS W BHELWHero o0opyaoBaHUA wnn
nepenyTaHHbIMK MecTaMmn NuHuaMK A n B nitepderica RS-485
Muzaem kpacHbim [} | -
BxogHon Bycdep moayns nepenoniHeH - NponyckHas cnocobHOCTb Mogyns no adupy
HWXE, YeM NNOTHOCTb AaHHbIX, NO4aBaeMbIX B MOAYSb. HOBblE AaHHbIE MOTEPSIHBI.
Muzaem kpacHbiv il | |
Owwnbka pexnma BXOOHbIX AaHHbIX. PopmaT AaHHbIX HE COOTBETCTBYET BblOpaHHOMY
pexumy (napametp $DAT).

B pexunme nepepayun gaHHblx, uHgukatop MODE He poryKeH muratb KpacHbiM. Ecnu
Takoe MpoucxoamT, TO npobnemMa WCKIUYMTENBHO B "CTbIKE" Mexay Moaynem wu
BHELLUHMM obopyaoBaHMeEM (MOLLHOCTb, YAacTOTa U CKOPOCTb B 3MpPE, TYT HE MPUYEM).

TNopum kpacHbiM «KoMaHOHbBINY peXnM

2.1.2 UWHAMKATOP RX/TX )
B pexume nepedadn padHbix, nHgukatop RX/TX («MPUEM/TIEPEOAYA») otobpaxaeT
COCTOsIHME NpuémMonepeaaTymka Mmoayns:

Mepenadva gaHHbIX B acpmp (KpacHbin)

npu OTCYTCTBUMM MOSE3HbIX AaHHbIX B 3dMpe — 3TO HopMarbHas cuTyauus. Ha
CUMBOJIbHOM MHONKATOPE MMEETCS CYETUMK NPUHSATBLIX MaKeToB, KOTOPLIN pearnpyeT
TOMbKO Ha pacro3HaHHble «MOorie3Hble» MakeTbl C AaHHbIMU OT COBMECTUMbIX
MOZEMOB.

HeT aktuBHOCTM B acdhmpe (He ropuT)

(K)RXITX
@ RX/TX Mprem gaHHbIX U3 adpupa (3eneHbit). MHorga MOXeT BCMbIXMBATh 3efeHbIM Aaxe
@~

B ocTanbHbIX cny4dadax Ncnonb3yeTcd Kak BCromoraTenbHbIn MHONKATOP pPEXMMOB.
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3 YCTAHOBKA M NOAKITKOYEHUE BHELHEIO OGOPYOBAHUS

3.1 YcraHoBka mogynei

MNMepen Tem kak ycTaHaBnvMBaTb MOOYNM Ha OOBEKTbl B COCTaBe CUCTEMbl C BHELUHWUM
obopyaoBaHMeM, pEKOMEHAYEM CHayana npoBEpPUTb Hanuune paguocBsA3M  Mexay
MooynsMn M JoBUTbCS yCnewHoW CTbIKOBKM WX C obopyaoBaHnem B nabopaTopHbIX
ycrnoBusix. Takas npoBepka «Ha CTone» Mno3BOfUT OOHapPY>XMTb M ONepaTUBHO YCTPaHUTL
BO3MOXHble NPoBIEMBI.

3.1.1 YCTAHOBKA MOy HA DIN PEVIKY
[lns ycTaHOBKM Mogynsd criegyer:

e OTBECTU BHM3 (OMKCUPYIOLLYHO 3aLLESIKY;

e YCTaHOBWTb MOAYJb HA PENnKy Tak, YToObl
BbICTYMbl B BEPXHEW 4YacTu Kopnyca
nonanu 3a Kpawn pemku;

e BEpPHYTb (OMKCMPYIOLLYIO 3aLLESKY BBEPX.

Mogynu He MMerT 3awuTbl OT BO3OEWCTBUI
OKpYyXatoLLien cpenbl, noaTomy npu- /@
HeoOXOAMMOCTM  AOIMKHblI  YCTaHaBNMBATbLCS B
WwKady, 06ecneYMBalloLLNn HYXXHYIO CTENEHD 3aLLMUThI.

i

3.1.2 YCTAHOBKA MOAYIIsl B UCMOSTHEHUM IP65
[nsa yctaHOBKM MoAgyns cnegyer:
[ |_|pI/IerI'II/ITb K MayTe Ha camMopeasbl U NnacTuKoBbli€ peMeLlKMn OCHOBaHME Kopnyca

e [ponyctnTb BWUTYIO Napy W NPOBOA NUTaHMS Yepe3 kabenb BBOA4 W MOAKMOYUTL K
COOTBETCTBYHLLIMM KNeMMHUKaM. Yb6eauTech, YTO nocrne nogayn nutaHus MHOuKaTop
oTobpaxaeT nHopmaumtio.

e [IpuKpyTUTbL BEPXHIOK YacTb KoOpryca K OCHOBaHWIO camMope3amu K3 KOMIIekTa.
Wcnonbdynte TORX T10. MomeHT 3atsxkm 5 N*m. 3arepmeTtusnpoBaTb BUHTHI
CUITMKOHOBbIMW 3arnyLuKkamun U3 KOMMnekra.
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3.2

3.21

AR

TogKNOYEHNE AHTEHH

CoBMECTHO C MoAyfNeM NPUMEHSIIOTCS pasfnnyHble aHTEHHbI guana3oHa 868 MI'L ¢ BOMHOBbIM
conpoTtmeneHnem 50 OM, oTnuyatoLmMecs HanpaBneHHOCTbIO, YCUNIEHNEM, KOHCTPYKUMEN U T. 4.
B KOMMMEeKT NoCTaBKM aHTEHHbI He BXOOSAT, 3aKa3blBanTe HYXXHble aHTEHHbI OTAENbHO.

BoiGop aHTEeHH onpepensieTcs B3aWMHbIM  PACMOSIOXXEeHMEM OObEeKTOB B  CUCTEME,
PacCTOSHUAMU MeXOy HUMW, YCNOBUSIMM MECTHOCTU U T. A. LUMpOoKuiA acCOpTUMEHT aHTeHH U
pekoMeHaaLuun Nno ux BblIGopy AOCTYMNHbI HA canTe www.rateos.ru.

[danbHoCTb CBA3W Mexay MoAynsiMW 3aBUCUT OT PasfuyHbIX (PakTopoB, OCHOBHbLIMW U3
KOTOPbIX ABMAIOTCA (NepeyncrneHbl N0 YMEHbLUEHUIO BaXXHOCTH):
e XapakTep MeCTHOCTW;
e napameTpbl U MECTO YCTAaHOBKM MUCMOSIb3yeMbIX aHTEHH;
e omexoBasi o6cTaHOBKa B paanoadupe;
e napameTpbl MOAyNSA (MOLLHOCTb, CKOPOCTb Aa@HHbLIX B 3chumpe).
Ha npaktvke B MakcMmanbHO KOMMOPTHbLIX YCNOBUAX (NpsMas BUAMMOCTb, HanpabrieHHble
aHTeHHbl ¢ ycuneHnmem 10...12 dBi, OTCyTCTBME MOMEX) MOXHO paccynTbiBaTb Ha AanbHOCTb OO
10...15 Kkm.

[ns nogknoyeHna aHTeHHbl B MOAYNSX Ucnorb3yeTtcd pasbéM SMA-F.

Ona coegnHeHus Mogyns C  aHTEHHOW cnegyeT npuMeHATb kabenb € BOSTHOBbIM
conpoTusnexHmem 50 Om, Hanpumep RG-58. Npu aTOM HEe pekoMeHAYyeTCs UCMOSb30BaThb CIINLLIKOM
ANVHHBIA (6onee 10...15 m) kabenb, MHa4Ye OH BHECET CyLLECTBEHHbLIE NOTEPU B BbICOKOYACTOTHbIN
CcurHarn, 4To npmBedeT K YMEHbLUEHUIO AanbHOCTU CBA3W. Ecnn ycnosusa akcnnyataumm TpebytoT
npuMeHeHus bonee OnMHHOIO kKabens, Mcnonb3ynte kabernb C HU3KUMKU NOTEPAMMU , Hanpumep
RG-213 nnu RG-8.

Honyckaetcs pabota mogyna 6e3 aHTEeHHbl WM C OTPE3KOM NPOBOAa BMECTO aHTEHHbI
(Hanpumep, npu nabopaTopHbIX 3KCNEpMMEHTax B npegenax KOMHaTbl, Koraa 4yBCTBUTENbHOCTU
MoAyrnen A0CTaTOYHO U Anst paboTbl 6€3 aHTEHHbI).

"EPMETU3ALMS PASBEMHbBIX COEANHEHWN

Mopgynb B ucnonHeHun IP65 paccuntaH Ha yCTaHOBKY B He3alLMLLEHHOM OT OCagKkoB MecCTe,
npu 9STOM aHTeHHa MOAKMNYaeTca K HeMy 4epe3 pasbEMHOE COeAWHEHWE BHE 30HbI
repmetmsaumm. B Takmx ycnosusax crnegyeT obecneuntb AOMOMHUTENbHYH repmeTusauuio
pPa3bEMHOIO0 aHTEHHOro CoegMHEHMS.

lepmeTuaupoBaTtb criedyeT BUHTOBOE COEAWHEHWE aHTEHHOro pasbéma Moaynsd C ramkomn
OTBETHOro pasbéma SMA-M Ha aHTeHHOM kKabene, a Takke MecTo ObXMMa 3TUX pa3bEMOB Ha
Kabersb.
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[ns repmeTMsaumm WCNoONb3ynWTe CreumanbHyl TepMoycagoudHyr Tpyobky (TepmoduTt) C
KneeebiM HanonHutenem. OTpexbTe TPYOKy Takon AfMHbI, YTOOLI OHa MOKpbifla BCE pasbeéMHOEe
coeJMHEHME «C 3anacom» B 2...3 CM.

TepmoycapgoyHasa Tpybka nogxoguT Ana repMeTusaummn pasbEMoB U Kabernen ¢ HebonbLM
oTnn4MeM B OuameTpe, Kak B cryvae kabenda RG-58 n pasvéma SMA y mogyna. Ecnn xe
Heob6XxoOuMO repmeTu3npoBaTb Kabenb C pasbEMOM, YbM OMAMETPbl CUNBHO OTNNYAOTCS
(Hanpumep, TOT xe kabenb RG-58 n pazbém TNC 1 N-Tuna, 4acTo UCMONb3yeMbli HA aHTEHHaXx)
TepMoycagka yxXe He nogonger.

Ans  Takux crnyvyaeB pekoMeHayem 3M 1 aMm
“cnonb3oBaThb 3NEKTPOU3ONALMOHHYHO Scotch” 23 ‘

MacCTUKy («cbipyto PE3UHY») unm
CaMOBYIKaHU3NPYIOLLYIOCS KIEMKYHO NEHTY
Ha OCHOBE 3TUIMEHMPONUIIEHOBON PE3UHBbI
(3MP).

—

[ns repmetnsaummn cnegyeT NMOTHO, C HATSHXKEHWEM NPU HAaMOTKE M NMepekpbITueM HamoTaTb
9NEKTPOU3ONALUMOHHYI0 MACTUKY WM CaMOBYIIKAHU3MPYIOLLYIOCS KIEMKYI0 NEHTY Ha pa3bEéMHoe
coeavHeHne (HadmHasa ¢ aHTeHHoro kabensa n oo camoro kopnyca moaynsi). HamoTky ocyliecTBuTb
CHa4yana B O4HOM, 3aTeM, He NpepbIBasiCb, B 4PYroM HanpaBneHuu.

lMoBepx Cnosi MacTUKU UM CaMOBYIKAHU3UPYIOLWENCA NEHTbl PpeKOMEeHAYeM HanoOXWUTb Crow
MNBX wn3oneHTbl. Micnonb3ynTe KadeCTBEHHYIO W30SIEHTY, PacCYMTaHHYIO Ha LUMPOKUA Ananas3oH
TemnepaTyp, MHa4ye oHa ObICTPO NOTEPSIET CBOM CBONCTBA.

He ncnonbayinte ons repmetmsauunu:

O6bi14HYyr0 mepmoycadky (Tepomdut) 6e3 kneesoro cnos — oOHa He obecneunt
Tpebyemon repmeTnyHocTn. Ee MOXHO NpUMeHUTb Tonbko BMecTO NBX M30neHTbl NoBepx
CNosi MacTUKN UMW CaMOBYIKaHU3MPYHOLLLENCS NEHTHI.

O6bI4HYI0 U30J/1IeHMYy — CO BPEMEHeM Mof OEeNCTBMEM OKpYXalolen cpenbl KneeBoW
Crnovi TepsieT CBOWU CBOMCTBA U CIOW U30NEHTbI HAUMHAKT OTCrnanBaTbCs.

AuemamHsble eepMemuKku — OHU «pa3befakT» UBETHble MeTanlbl U pa3'béM He
NPOCNYXUT N HECKOJIbKO MecALEB.

3.3

IMUTAHUE Moaynsi

Mogaynb nuTaeTcsa OT BHELLHEro UCTOYHMKA NOCTOAHHOIO HanpsXXeHus B Anana3oHe oT 8 B oo
32 B 1 MOLHOCTBI0 HEe MeHee 2 BT. OBbI4HO MCNOMNb3YIOT NPOMBILLNIEHHbIE UCTOYHMKN NMUTAHUSA Ha
12 B nnun 24 B.

B pexume «[lMpném» moaynb notpebnsaet okono 0,5 BT (40 MA npu HanpskeHun nutanms 12 B
n 20 MA Npu HanpspkeHun NuTaHusa 24 B).

MoTpebnenne B pexnme «llepepaya» 3aBUCUT OT YCTAHOBMEHHOW BbIXOOHOW MOLLHOCTU
nepegarymka, Kak nokasaHo B Tabnuue Huxe.

MporpammHas MowHoCTb NMoTpebneHune B pexume «lMepegaya™
{nc:r::ng: nepeaaTunka | Moniocts Tok nngngrauuu Tok ngg:gTaHuu
$PWR=0 25 mBT 1Bt 80 MA 50 MA
$PWR=1 100 mBT 1,3 BT 110 MA 55 MA
$PWR=2 250 mBT 1,7Bt 140 mA 70 MA
$PWR=3 350 mBT 2,2 Bt 170 mA 90 MA
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3.4

3.4.1

HeGonbwoe noTpeGneHne © LIMPOKUA AManas3oH HanpshkeHuid Moayns  No3BOnsoT
MCrnonb3oBaTh ANS NUTAHUS MOAYNS YXKe UMEIOLLMECS B CUCTEME UCTOYHUKKM, NUTalome gpyroe
obopynoBaHe — He obsizaTenbHO NpuobpeTaTb ANs MoAyren oTAeNbHbIE UCTOYHMKM NMUTaHUS.

Ecnn gna nogaun nutaHust ucnonb3yeTcs AnuHHbIA (6onee 50 meTpoB) kabenb,
pEKOMEHAYETCS WCMNOMb30BaTb WCTOMHMK NUTaHMa Ha 24 B, 4T1ob6bl nageHue
HanpshkeHns B Kabene He NPUBENO K CHVKEHWUIO HaMNPSHXKEHUS Ha KNeMmax mogyns
HWxe 8 B.

UHTEP®ENCBHI RS-485, RS-232

B moayne gBa He3aBUCMMbIX paBHO (PyHKUMOHanNbHbIX nopta - RS485 n RS232. B npouecce
paboTbl OAMH NOPT MCMoNb3yeTca ANs Nnepefayn Nofnb3oBaTeNbCKUX AaHHbIX (aKTUBHbIA NOPT), Ha
Apyron BbIBOAUTCA OTnagoyHas nHdpopmaums. Mo ymonyaHmio, RS485 nopt npegHasHadeH ans
nepegadn pfaHHblX, a Ha RS232 BbiBOOUTCA OTNagovHad uHQopMaunmas M Mo Hemy
OCYLLEeCTBIAETCH KOHUrypaumsi B KOMaHOHOM pexume.

B wucnonHennn wmopyna |IP65 nopt RS232 oTcytcTBYyeT, HO Ha nnate npucyTcTeByeT
TEXHONOrMYEeCckUn pasbem cootBeTcTBytowero nopta UART mukpokoHTponnepa (ypoBHu 3.3B).
MopT npegHasHayeH ANs OTNAdOYHbIX Uenen. [Ona nogkmnoyeHus K KOMMbiTepy Heobxoamm
npeobpaszoartens UART - USB.

MapameTpbl NopTa Ansa nepegadn OaHHbIX (CKOPOCTb, YETHOCTB/HEYETHOCTb, KONMUYECTBO
cTonoBbIX 6uT M gp.) 3agatoTcss komaHgon $COM B KOMaHOHOM PEXMME WM C MOMOLLbHO
CUMBOJSTBHOMO MHAUKaTopa. 3HadyeHne no ymon4yaHuro: 9600 8N1.

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

BbiGop akTMBHOro noprta NpoM3BOAMTCS C MOMOLLbIO CMMBOSIBHOIO MHAMKaTOopa unm
KomaHgamum 3arpy3dnka BOOT_SET_485/ BOOT_SET_232.
KoHdurypaumsi Bo3aMoxHa rno nobomy nopry.

CuMBOMbHBLIN  MHOMKATOP MogemMa B pabodyemM pexume wucnonb3yetca Ans
MHOMKaLMM OWMBOK M aKTMBHOCTM npu paboTe C BHELWHMM 0OOpyaoBaHWEM MO
RS-485 nnn RS-232 (cM. pasgen "OkpaH paboyero pexuma')

UHTEP®ENC RS-485

NHoukaTop ® RS-485 ropuT 3eneHbiM, ecrnv akTMBHbLIM BblibpaH nopT RS-485 (B ncnonHeHum
IP65 gaHHbIN MHOUKATOP OTCYTCTBYET U Y3HATb aKTUBHbIA NOPT MOXHO C MOMOLLbIO CUMBOJSIBHOMO
nHaukKaTopa)

Mpn ucnonb3oBaHun HTepdenca RS-485 nogknoyanTe BHELLHWE YCTPONUCTBA K KOHTaKTam A
n B mogyn4. [1ns nogknoyeHus pekoMmeHayeTcs UCnonb3oBaTh BUTYIO napy. [AnuHa kabens moxeT
COCTaBnATb COTHM MeTpoB. NHTepdenc RS-485 paboTaeT B nonyayniekCHOM pexnve.

MHTepdenc RS-485 ranbBaHWMYeCKM M3O0NMPOBAH OT BCEX MNpoumx uenen mogema. Ha
BMHTOBYIO KnemMy GNDi BbiBegeHa Liernb N30IMPOBaHHOW «3EMMN», ee MOXHO UCMOomnb30BaTh 414
NOAKMOYEHNS 3KpaHa B Cry4ae UCNosib30BaHUS SKpaHUpoBaHHOW BUTOWN napbl RS-485.

3a yHKUMOHMPOBaHME MHTepderica KpoMe CTaHOapPTHbIX HACTPOEK CKOPOCTWU, YETHOCTU U
T.4., TaKKe OTBeYalT 2 TexHonormyecknx napametpa - 485 PRE_TMR 1 485_PST_TMR.

Mocne akTMBauumn LWKHbI (BHYTPEHHUM CUrHamom TpaHcuBepa RS485) moaynb BbbkMaaeT
Bpemsa 485 PRE_TMR nocne uyero, HaunHaeT nepefaBaTb [aHHble B LIKWHY. 10 OKOHYaHUK
nepegaun nocregHero Gamta, mogynb BbbkupaeT Bpemsa 485 PST _TMR u nocne atoro Ae-
aktusmpyet wuHy. O6a napameTpa 3agaloTcsa KpaTHO BpeMeHu nepedayn 1 6uta Ha Tekylien
CKOpOCTW nopTa n nporpammupytotcs  pernctpamm  $RGO0 u $RGO1 (cm. pasgen
"TexHonorn4eckme napametpbl. Perncrpbl RG")
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AKTUBauUuA WHHbIJ 185 PRE_TMR 485 PST_TMR
Mepepayva
OaHHbIX

Mo ymonuanuio, napametpbl 485 PRE_TMR u 485 PST TMR HacTpoeHbl ansi obecnevyeHus
HOopMarnbHOM pPaboTbl WKHbI RS485 n MeHATb unu 3agaBaTtb X HET HEOOXOAMMOCTH.

B ucnonHennn moayns Ha DIN peinky mepmuHanibHbIl pe3ucmop He rnpedyCMOMmMpeEH.
B cnyyae HeobxoaMMOoCTH, NCNOMNb3YUTE BHELLHUA pe3UCTOp NOAKMIOYMB ero K KoHTaktam A u B.

B ucnonHeHnn moayns IP65 TepMuHanbHbIN pe3nctop HommHanom 120 Om npucymcemeyem Ha
neyaTHoOW Nnate MoAyns HenocpeaCcTBEHHO Mexay KOHTakTamun A n B.

3.4.2 UHTEP®ENC RS-232 B MCNONHEHUM HA DIN PEVKY

WHuankaTtop ® RS-232 ropuT 3eneHbiM, eCnm akTUBHbIM BblOopaH nopt RS-232.

Lenn nopta RS-232 BbiBegeHbl Ha BMHTOBble knemmbl TX (Bbixog), RX (Bxog) n GND
(«obwwmny). MopT RS-232 He nsonupoeaH ranbBaHuyecku, ero uenb GND coeguHeHa ¢ uenbto
GND nutaHu4.

3.4.3  UHAOMKAUMS OLUMBOK PV PABOTE 10 MOC/IELOBATE/IbHbLIM MOPTAM
B moayne npegycmoTpeHa uHAuKaums owmnbok npu pabote ¢ BHEWHMM obGopynoBaHMEM MO
NHTepencam B pexmve nepegayvm gaHHolx ( cM. pasgen "Uugmnkatop MODE").
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4 HacTPOVKA MOLQYNEN

4.1

4.2
4.2.1

KOHonryrPALusi NAPAMETPOB

Mepen okcnnyataumen paguomoayns MoxeT noTpeboBaTbCA YCTaHOBKA BHYTPEHHUX
napameTpoB, onpeaensoLmx:

* pexuM agpecaumm (LLMpoKoBeLlaTenbHbIN, FPYNMNOBON UMN «TOYKA-TOYKaY);

e napameTpbl BCTPOEHHOrO NpuémonepenaTyunka (paboyvas yactora, MOLWHOCTb U T.4.);

e CKOPOCTb AaHHbIX B adhnpe 1 Ha nocriefoBaTternbHbIX UHTEpdencax;

e [pyrve napameTpsbl, onpegenswowme paboty mogyns.

MapameTpbl XpaHATCA B 3HeproHesasucumon namatn (QHOIY/EEPROM) wmogyna. [Mo
YMOMYaH1io, Moaynb roTos K pab6ote u B GonblunHcTBe criydyaes HE TPEBYET HAYAJIbHOWU
KOH®UT'YPALIUW.

OcHOBHble napameTpbl OCTYMHbI ANS ONepaTUBHOIO U3MEHEHNSA C MOMOLLbID CUMBOSIBHOMO
nHavkatopa. B cnyyae Heob6xogumocTu Bceraa MOXHO NoakniounTe mogem Kk MK n komaHgamu
NpPOun3BECTN HACTPOWKY NMbObIX NapamMeTpoB (CcM. pasaen "KoMaHaHbIi pexnm™)

CnnCcoK OCHOBHbIX NapameTpoB C NepeyvyHeM OOMNyCTUMbIX 3HAYEeHUN NpuBedeH B Tabnuue
HWXe (KenTbiM LBETOM NOACBEYEHbI 3HAaYEHWS MO YMOJSTHaHUIO):

MapameTpbl nocnegoBaTenbHbLIX NOPTOB MapameTpbl paguoacpupa
CKOPOCTb (6ut/c) C12 - 1200 PABOYUN KAHAT (HACTOTA)
° C24 - 2400 o Ch 0 - 868,765
* C48 - 4800 : Ch 1 - 868,890
_— C96 - 9600 " Ch2-869,015
C192 - 19200 Ch 3 - 869,140
C384 - 38400
C115 - 115200 ) 2: (1’ - 1?28
®OPMAT [IAHHBIX 8 6UT AaHHBIX: . Ao 2v00 MHUMAIEHOE BpeMS
° F8n1 - 6e3 KoHTpons, 1 cton 6uT Ar3- 3125 OXnfaHvs oTeeTa Ans
. F8n2 - 6e3 KoHTpons, 2 cTon 6ut Ard - 4500 BHeLUHero obopyaoBaHus
——  F801 - koHTponb odd, 1 cTton 6ut Ar5- 5470 npwv JaHHOW CKOPOCTU
F802 - koHTponb odd, 2 cTton 6ut Ar6- 9300 AOIDKHO ObITb 2 CEKYHAbI
F8E1 - koHTponb Even, 1 cton out Ar 7 - 22000

F8E2 - koHTponb Even, 2 cton out
F811 — 6ut yeTHoCTM BCeraa 1, 1 cton 6ut BbIXOOHAA MOLLUHOCTb NEPEOATYUKA (MBT)

F812 - 6ut yeTHoCTM BCeraa 1, 2 cton GuT
o Po0- 25
F801 - 6ut yetHocTu BCeraa 0, 1 cton 6uT . Po 1 - 100
F802 - 6ut yeTHocTM Bcerga 0, 2 cton 6ut A Po 2 - 250
7 OUT OAaHHBIX: Po 3 - 350

F7xx — aHanormyHo cnvcky ons 8 omt

PABOYUA NOPT o

: P485 - RS-485 Mo ymonuaHuio B achupe wimpokoBelyaTenbHas
. P232 - RS-232 appecaums ($TXID=FFF $COPY=1)

PABOTA MOAYIIEA B KAYECTBE MPO3PAYHOIO PAOUOYA/IMHNTENS RS-485/RS-232

OCHOBHBIE MPUHLNIBI

Mpo3payHOCTb Mpu nepedaye [AaHHbIX O3HA4YaeT, YTO OT BHewHero obopyaoBaHus He
TpebyeTcs obpamnATb AaHHble OONOMHUTENbHOW WHpopMaumen nepeq nepegaven B MOAyIb.
Mogayrnb, nony4vB gaHHbIe NO NOPTY cam A00aBnseT 3arofoBOK Y MPOBEPOYHYIO UH(POpMaLMIO B
COOTBETCTBMM CO CBOUM MPOTOKOSIOM (hOPMUPYSA MPU 3TOM NaKeT, KOTOpbIN nepedaeTcs B adump.
Ha npuemHon cTopoHe Moaynb aHanuMampyeT Bce fJaHHble U3 achupa Ha npegMeT nakeToB CBOEro
NpoTOKONa M BblAaeT Ha NOPT TOSbKO MNOMb30BaTENbCKUME AaHHble, yaanas npu 3TOMy BCHO
NLLHIO MHOPMaLMIO.
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BHewHee o6opypoBaHue, paboTtaiowee no uHTepdencam RS-485 wnn RS-232, 6ypet
paboTaTb U 4epe3 paguomodynu. NpoTokonbl, NO KOTOpbIM paboTaeT BHelwHee 0OopynoBaHUe
(ModBus, bonng n 1.4.) NpakTU4YEeCKn He UMEKT 3HAYEeHUs, MOCKONbKY MOZyNM OyayT npo3padHbl
ANSA 3TUX NPOTOKOSOB.

Ob6s3aTenbHbIMK YCIOBUSIMMA MPaBuNbHOM paboTbl MOAynen B KadecTBe paavoyaMHUTENS
nocnegoBaTenbHOro noprta ABNATCS:

e MapameTpbl MOCneaoBaTeNbHOrO noprta mMogyns (CKOpOCTb, YETHOCTb M Ap.) AOSMKHbI
coBnapaTb C napameTpamu nocrnegoBaTenbHOro NopTa BHeELHero 0bopyaoBaHus;

e BCE MOAYNM CUCTEMbI OOSMKHbI paboTaTb Ha OAHOWM 4YacTOTe U Ha OQHOW CKOPOCTU
obmeHa gaHHbIMK B admpe.

CTONT OTMETUTb, YTO MMEIOTCA HEKOTOPbIE OFOBOPKM KacaTeribHO NpOo3pavyHOCTM MOAYNen, 1 B
HEeKOTOpbIX crydasax nocne 3ameHbl npoBogoB RS-485 unu RS-232 Ha paguomoaynu cuctema
OTKaXXeTCs cpasy xe 3apabortaTtb. K cyacTblo, 3TM BO3MOXHbIE Npobnembl B paboTe obopygoBaHus
6e3 ocoboro Tpyga npeogonumbl (cM. pasgen "[lpoBepka MoOynenm 1 CTbIKOBKa C 060pyaoBaHNEM
nepes yCTaHOBKOW Ha 06bekT").

Mpn paboTe B Npo3payHOM LUMPOKOBELLATENIbHOM pPEeXMMe BCE MOAYSIM CUCTEMbI
OyayT uMeTb OAMHAKOBbIE HACTPOWKKM, @ UX POSib B cucTemMe (Mactep unu cnens, BeAyLLni
unun BegomMbIn 1 T.4.) OyaeT onpeaensitbCA TONbKO POSbio BHELLHEro obopyaoBaHus, a He
HacTporMkamm camumx Moaynen. Takum obpasom, Bce MoOOynu B Takmx cuUcTtemMax
paBHO3HAYHbI N B3aNMO3aMEHSIEMbI.

Ecnu Bbl He yBepeHbl, 4TO MOAYNb UMEET 3aBOACKME YCTAHOBKM, pekomeHayemMm cOpocuTb ero
HacTpoWku B 3aBofckue komaHaon $IEE (Mnuv yepes cuMBOMbHLIN MHAMKATOP) — 3TO rapaHTUpyeT
N3BECTHOE UCXOL4HOE COCTOSAHNE MOAYIS.

4.2.2 BbIGOP Y MAPAMETPbI MOPTOB RS-232/485 (NAPAMETPLI P/C/F, KOMAHOA $COM)

[na KOppPeKkTHOro cTblka C BHELWHWM 06OpyooBaHMEM MO aKTMBHOMY MOPTY HeobGXxoammo,
4yTOObI MapameTpbl MopTa MOAyNst coenadasiu C napameTpammu nopTa BHELHEro obopyaosaHus. Y
MOAYIIA NO YMONYaHUIO akTUBHbLIN NOPT HacTpoeH Ha 9600-8N1.

Bbibop aKkTMBHOrO nopTta OCYLWECTBASETCA YCTAHOBKOW

P485 - RS-485
napameTpa P. NHavkaTtopel ® RS-232 1 & RS-485 3aropatotcs, P232 - RS-232
nokasblBas, Kakon NopT Bbl6paH B AaHHbIA MOMEHT. —

CkopocTb Ha nocnegosaTtenbHoM  PopmaTt gaHHbIX 3a4aeTcs napamMeTpom F
nopTy 3agaeTcs napametpom C.  [Ans 7 GUTOBbLIX AaHHbIX, BapyaHTbl aHanorM4yHbl Kak u ans 8.
[ C12 - 1200 F8n1 - 6e3 koHTpons, 1 cTon 6uT
- C24 - 2400 " F8n2 - 6e3 koHTpons, 2 cTon 6ut
L C48 - 4800 L F801 - koHTponb odd, 1 cTon 61T
C96 - 9600 F802 - KoHTponb odd, 2 cTon 6ut
C192 - 19200 FSE1 - koHTponb Even, 1 cton 6ut
C384 - 38400 F8E2 - koHTponb Even, 2 cTon 61T
C576 - 57600 F811 — 6T YeTHoCTM Beeraa 1, 1 cton 6ut
C115- 115200 F812 - 6UT YeTHOCTM Beeraa 1, 2 cton 6uT
F801 - 6ut yeTHoCTM BCcerga 0, 1 cton 6ut
F802 - 6ut YeTHoCTM Becerga 0, 2 cton 6ut
CvMBOMbHbBIV MHAMKATOP Moaema B pabovem pexume (a Takke nigukatop MODE (cm. pasgen
"uonkatop MODE") otobpaxaeT owubku npu pabote ¢ BHewHuM obopyaoBaHuem no
RS-232/485. 3TO MOXHO UCMONb30BaTh AN AUArHOCTMKN HENPaBUIIbHOW KOHAUrypaumm n/mnu
OWNBOK NPW NOLKITHYEHUMN.
MapameTpbl aKTMBHOIO NopTa B KOMaHAHOM pexume ycTaHaenuearTcs komaHaon $COM.
4.2.3 CKOPOCTb OBMEHA AAHHBLIMU MEXAY MOAY/ISMU B 3OUPE (MAPAMETP AR)

CkopocTb obMeHa [faHHbIMM B pagumoadmpe mexgy MoaynsiMM HUKaK He CBsidaHa Co
CKOpOCTbIO No RS232/485: moaynu moryT paboTtate ¢ 06opyaoBaHMEM Ha OOHOWM CKOPOCTU, a B
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4.2.5

achmpe wmexpgy cobon — Ha nwbonm papyron. Ons Bbibopa ckopoctM B admpe cneayet
NpUaepXMBaTbCs CreayoLWmx KpuTepmues:
e [Ecnn paHHble 4yepe3 MogeMbl nepegaroTcss MO NPoTokonamM C MexaHu3mMoMm "3anpoc-oTeeT"
(modbus, 6onug 1 T.4.), TO BPEMEHHbIE XapaKTEPUCTUKM 3a8al0TCA MMEHHO NPOTOKONamMu, a
WMEHHO TalM-ayTOM OXMAaHMs OTBeTa Ha 3anpoc - Yyem Gonble TanmMm-ayT, TeM "gonblue”
MOXeT nepefaBaTbCs 3anpoc-0TBeT. B aToM criyyae, CKOpocTb B a¢hmpe HYXHO Bblbupatb 13
npyHUMNa "HUKe CKopoCTb - 6onblle AanbHOCTL" N, COOTBETCTBEHHO, OTPErynMpoBaTb TanM-

ayT oXuaaHua otTBeTa y "mMacTepa” BHELLHEro 06opyaoBaHus.
Ecnn ckopoctb onpoca He OygeT ycTpamBaTb M e€CTb "3anmac" no [anbHOCTU, TO MOXHO
nonpoboBaTb yBENNYNTb CKOPOCTb B admpe.

e Ecnn HyxHO nepemaBaTb [AaHHble NPEUMYLLECTBEHHO B OOHY CTOPOHY C MaKcuManbHOM
MPONYCKHON CNOCOBHOCTbLIO, TO CrieAyeT yBenmumnBaTb CKOPOCTb B admpe.

Ecnn obbem pgaHHbIX MO nocrnegoBaTenbHOMY MNopTy OyaeT Bbilwe CNocobHOCTM Mopema
nepefasaTb €ro B aup ¢ 3aJjaHHON CKOPOCTbIO UMK Xe TanM-ayT OXUAaHUS OTBeTa Yy BHELUHEero
obopynoBaHusa "macTtep" OygeT MeHblle, YeEM BpeMsi MPOXOXAeHMs "3anpoc-oTeBeT" B admpe, TO
BHYTPEeHHU Bydep Mogema NOCTENEHHO 3anOfIHUTCA U HAYHETCSA NoTeps OaHHbIX.

Takke crnegyeT NOHMMaTb, YTO NOA CKOPOCTbD OBbMeHa [aHHbIMM B 3dupe MOHMMAaEeTCs
«pmsmnyeckasa» CKOpoOCTb, TOrga Kak «MHopmMaumoHHasa» (nonesHasi) CKOPOCTb NPU 3TOM HUXKe
m3n4ecKomn, NOCKOSbKY «MNosie3Hbley» AaHHble OT BHELIHMX YCTPOWCTB neped nepegadvyen B achup
AOMOMHAKTCA CNyXeOHbIMU - 3arosIoBOK, NOMEXOYCTONYNBOE KOAUPOBAHME U T.4.

CkopocTb B ahvpe Ha mHAOMKaTope 3ajaeTcd napamMeTpoM Ar, B KOMaHOHOM pexume -

komaHgon $AR.

MwuH. Bpems oxngaHusa oTBeTa Ans - Ar0- 980
BHeLLHero 060pyaoBaH1s npw . Arl- 1760
[aHHOW cKOpOCTH, Cek - Ar2- 2700
’ Ar3- 3125
0 980 125 4.9 Ar 4 - 4500
1 1760 125 2.8 Ar5- 5470
2 2700 62.5 2.1 Ar6- 9300
3 3125 125 2.0 Ar 7 - 22000
4 4500 62.5 1.2
5 5470 125 1.1
6 9300 125 0.7
7 22000 125 0.4
4.2.4  PABOYMN KAHATT (MAPAMETP CH)
Mogaynb no3BonsaT MeHATb pabouyto
YyacToTy B npepenax 4-x kaHanos ¢ warom | 0 (no ymMon4yaHuio) 868,765 .
125 KI'y. Bce mogynu B cucteme OOSMKHbI 1 868,890 *
paboTaTtb Ha yactote. Ha 2 869,015
MHONKaToOpe KaHan MeHseTcsl B napameTpe 3 869,140
Ch, B KOMaHOHOM pexume - komaHgon $CH.
BbIXOAHASI MOLHOCTb MEPEAATYUKA (MTAPAMETP PO)

B mogeme npegycMOTpeHa BO3MOXHOCTb BblOOpa BbIXOOHOW [B Po0O- 25
MOLLUHOCTM nepegaTynka. Ha wuHOuMKaTtope MOLWHOCTb MeHseTcss B | Po1-100
napameTpe Po, B KOMaHAHOM pexuMe - komaHgon SPWR - EO :23 - 228

0 -

Cho
Ch1l
Ch2
Ch3

MapameTp Po y BCEX MOOEMOB B cucTeMe He 06sa3aTenbHO OMKEH OblTb OAMHAKOBLIM (B
OTNIMYMK OT NapameTpoB Ar U Ch) — MogeMbl MOryT paboTaTb Ha pasHOW MOLLHOCTMU.
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4.2.6 [TAPAMETPbI BXOOSIUMX JAHHbBIX
Mogem nmeeTt Bydep Ha ncxogswme (Nonb3oBaTenbCkue) gaHHble B achnp pasmepom 2048
OainT. Bo3aMOXHO HECKONbKO peXxmMoB nepedadn AaHHbiX. [MogpobHee o pexumax cMm. pasgen
"PexumMbl nepeagadn gaHHbIX".

4.2.7  MyYnbTUnmMKAUmA AAHHBIX (MAPAMETP DN)

MynbTvnNMKaums AaHHbIX MOXET YBENUYUTb BEPOATHOCTb UX AOCTaBKWU, OAHAKO nNpyu obmeHe
KOPOTKMMW MNakeTaMu CyLleCTBEHHO yMeHblLuaeTca obuwias ckopocTb obmeHa. [logpobHee o
MyIbTURAAMKaUMM cM. pasgen "MynbTunavkauma aHHbIX".

Uepe3 CUMBOIbHbLIA MHOAMKATOP MOXHO BKITHOUYUTL UMK

OTKMIOYMTb MyNnbTUNNMKALMIO Yepes napameTp dn

4.2.8 TIAPAMETPbI PETPAHCISILUMM (MTAPAMETP RT)

[na cnyyaes, korga danbHOCTM CBA3W, obecrneynMBaemMon MoaemMamy  HanpsiMyto,
HegoCTaToOYHO, B MoAeMax npeaycMOTpeHa BO3MOXHOCTb paboTaTb 4Yepes3 peTpaHCcrsTop.
PeTpaHcnsiumMs BO3MOXHO MOHAZobuTcs Takke M Ha HeBOoMbLIMX AanbHOCTAX, HO MPU Hanuuum
MeXgy MoaemMaMu NpensTcTBMI (nepenag BbICOT, 34aHuWe W T.4.), Korga npsiMOM CBSI3M MexXay
MoZemMamu He yaaeTcs 4o0OUTbCS.

Mogembl MMeT LUMPOKME BO3MOXHOCTWU MO HaCTpOI7IKe peTpaHcnsauuW, 3agaBaemble B

AL

koMaHgHOM pexume. Mpu 3TOM ecTb BO3MOXHOCTb 3afaTb "MpOCTON" pexum peTpaHcnauum c
nomoLbto Bbibopa napameTpa Xt B 9KpaHHOM MeH0 KOHpUrypaLuu:

AHAIOI KOMAHAO - peTpaHcaAaLnAa He UCnonb3yeTca
$RT=01
$RIDO=FFF S1 - 3TOT MOAEM ABNAETCA PETPAHCNATOPOM
$PIDO=FFF 0+& - 3TOT Mmogem paboTaeT yepes BHELHWI peTpaHCAATop
- - NapameTpbl PETPAHCAALMMN 3343aI0TCA B KOMAHAHOM pexume

Ha pucyHke Huxe nokasaHa rpynna mogemMoB (06bekThl 1...5), KOTopble HanpsiMyto He UMeT
cBA3M ¢ "6a3oBbIM" MOAEMOM (PacnonoXeHbl Aaneko Unu CKPbITbl NPENATCTBMEM), NPU 3TOM eCTb
BO3MOXHOCTb YCTaHOBUTb "Ha NonnyTn" AOMONHUTENbHbI MOAEM B Ka4eCTBe peTpaHcrsaTopa Tak,
4yTobbl 06ecnevmBanach CBs3b Mexay HUM un "6ason” n mexagy HUM 1 Bcemun obbekTamu.

HeTt npamoii ceasu
(nperpaga uau canwkom 6onbluas A4anbHOCTb)
=== 06'beKT 1
- —
06'bEKT2

//’ rtt

-~ ECTb cBA3b EcTb cBA3b

rt t
/—\ /_\ O6bekT 3
e =
m M 06'bEKT4 Oﬁ‘beKTS

rt t rt ¥ rtt rtt

Mopgemy, KoTopbid OydeT peTpaHCNATOpoOM, B 3TOM Crlydae HYXHO 3ajaTb paboTy B
kayecTBe peTpaHcnaTtopa (rt r), a Ans BCEeX OCTanbHbIX MOAEMOB cucTembl (1 "6asze" u

"o6bekTam") 3agaTh paboTy Yepes peTpaHcnaTop (rt t).
ELwle oanH npumep ncnonb3oBaHMsA peTPaHCNALMN NOKa3aH Ha PUCYHKE HUXKE:
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Y - Y
| O6bekT 1 ('| 06'beKT3|
rtt

ret EcTb NpAMas CBA3b C

EcTb npamas obbekTamn 1 n 3

CBA3b

| O6'b6KTZ| PETpaHCIlFITOp|

rt X

EcTb npAmas ceasb
c obbektamu 4...7

T T T T T TS
- ot

-
4" Her npAmMou cBA3u c obbekTamu 4...7

| basa (nperpaaa) rt t
ot

rtt rtt

B cucteme yactb mogemoB (06bekThl 1...3) uMeroT npsiMyto cBsA3b ¢ "6as3on”, a gpyras 4yacTb
(rpynna obbekToB 4...7) 3akpbiTa npenaTcTBueM (Hanpumep, 3gaHuem). lpu aToM OoauH U3
OOBbEKTOB Ha MpSAMON CBsA3M (HA MMOCTPauMM 3TO OOBLEKT 2) pacnofioXeH Tak, YTo AN Hero
obecneuynBaeTcs npsimasl cBsA3b 1 ¢ "0a30i" 1 co BCeMn OoCTanbHbIMWM OObEKTaMU, B TOM YUCHE U C
"3aKpbITON" rPynnon.

B Takon cuTyauum mogem Ha ob6bekTe 2 MOXHO caenaTb peTpaHcnsaTopom (rt r), a ang
BCEX OCTarnbHbIX MOAEMOB CUCTEMbl 3adaTb pexum peTpaHcnauum rt t. (pabortaTb 4epes
BHELUHWI peTpaHcnaTop).

HecmoTpsi Ha TO, 4TO 06bEKTLI 1 U 2 NMEIDT NpAMYHO CBA3b ¢ 6a3on, ANa HUX BCe paBHO
HY>KHO YCTaHOBUTb peXxumM paboTbl Yepes peTpaHcnaTop (rt t).

Mopgem Ha oGbekTe 2 B peXnume peTpaHCcnsitTopa He TEPSIET CBOMX OCHOBHbIX (PYHKLUN -
OH NpoJoMKMT paboTaTb B KayecTBe Mpo3pavHoro paguoyanuHutens RS-485/232, kak u
ocTanbHble MOgEMbl CUCTEMBI.

OnucaHHble 30eCb peXMMbl peTpaHCsauMM ABMSITCA "NpPocTbiMU" M MMEKT cneayrowme
OrpaHuMYeHns Ha NCNosSib30BaHueE:

e B cUCTEME MOXET ObITb TONBKO OANH PETPAHCNATOP;

e eCcnn B CUCTEME WUCMNONb3YETCH PETPaHCNATOp, BCE OCTaribHble MOAEMbl CUCTEMbI AOSMKHbI
pabotaTb 4epe3 Hero, Aaxe Te, ANA KOTopbiX obecrneumBaeTca npsamas cBA3b. JTO
orpaHuyeHune yCcnoxHsieT BblIboOp MecTa Anis peTpaHcnATopa - OH A0MMKEH "BUAeTh" BCe 0OBbEKThI
B cucteme. bornee TOro, 4acto 3TO OrpaHWYeHne He MO3BONSAET PeLnTb AaXe OTHOCUTENbHO
NPOCTble 3a4ayu - HENb3s, HanpuMmep, 06beANHUTL B OAHY cucTemMy rpynny "6nmskux" o6bekToB
(c npamown cessbo ¢ "6Gason”) v rpynny "ganbHUX" ob6bekToB (paboTarwmx TOMbKO 4epes
peTpaHcnsaTop).

Taknm ob6pasom, "npocTon” pexnm peTpaHCiAUnmM orpaHNYeH B NPUMEHEHMMN.

OpraHunzaumio 6Gonee CNOXHbIX CUCTEM peTpaHCnsauMM (pacluMpeHHy) Heobxoanmo
3agaBaTtb B KOMaHAHOM pexume. Npun aToM nocne pacluMpeHHOn peTpaHcnaumm mogem nepenget
B pexxuMm rtE- - paboTa C pacluMpeHHbIMU NapaMmeTpamun peTpaHCnsaumm.

Ecnu Tenepb OoTMeHUTb peTpaHcnsuumio (napametp rt -) unu 3agatb MOAEMY OAVH U3
pexumoB "npocton” peTpaHcnsauuMm (rt r wnu rt t), pacwmpeHHble napameTpbl OyayT
cbpoweHbl 1 mogem nepengeTr nNmbo B pexum 6e3 peTpaHcnauun, nMbo B 3a4aHHbIA PEXnM
"npocTton" peTpaHcnsaUnu.

Tekywmn pexum peTpaHcnsaumMm (ecnyv  3apaH) KpaTKOBPEeMEHHO oTobpaxaeTcs Ha
NHAWKATOPE NpU BKIOYEHUN Modema.

4.2.9 UHOMBUOYATIbHBIM AOPEC MY D MOOEMA
Kaxablh MOgem umeeT CBOWM COOCTBEHHLIM MHAMBMAYanbHbI agpec MYID, koTopbin
ncnonb3yeTcs Npu agpecaunm mexagy Mogemamm B paavoadupe (agpec KpaTKOBPEMEHHO
oTobpakaeTcs Ha MHOUKATope NpY BKIOYEHUN NUTaAHNS).
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4.3

Mpn TUNOBOM MCMOMb30BaHUM MOAEMOB (NPO3padHbin paguoyanuHutTens RS-232/485)
MOAEMbI paboTaloT B LLUMPOKOBELLATENBHOM pexume (6e3 nHaMBMayanbHoOn agpecaunn) u agpec
MYID mogemoB He ncnonbayetcs. OgHako 3HaTb 3TOT agpec MHOrAa HY>KHO, NMOCKOJTbKY:

e B OJHOW paguocucTemMe He AOSMKHO ObiTb MOOEMOB C oAuHakoBbIMM agpecamn MYID.
e Appec MYID mncnonbsyeTcs nNpu MHAMBUAYaNbLHON agpecaunn B pexnme npoBepKu.

Agpeca MYID 3agaloTcs Ha Npou3BOLCTBE paBHbIMU NocrnegHMm 3-M uudpam 3aBOLCKOro
HoMepa. Ha npaktuke aTO (hakTU4eckn rapaHTUpyeT, YTO BCE MOAEMbl B cucteme OyayT MMETb
pasHble MYID, Tak 4To MeHATb MYID HaBepHSaka He NpUaeTCsd — MMEHHO MO3TOMY B MOAEME He
npeaycMOTPEHO onepaTMBHOE M3MEHEHWE 3TOro agpeca.

Apgpec MYID MOXHO M3MEHWTbL TOMLKO B KOMaHAHOM pexnme komangon SMYID.

T1POBEPKA MOAYJIEA U CTbIKOBKA C O6OPYJOBAHWUEM MNEPEL YCTAHOBKOU HA OB LEKT

Mocne koHdUrypaumm BceX MOAyNeW CUCTEMbl M nepen TEM Kak yCTaHaBnuBaTb UX Ha
0ObEKTbI, pEKOMEHAYEM CHavarna NpPoBepuUTb HanMune pagmocBs3n Mexay Moaynamm n gobutbcs
YCMELLUHOWN CTbIKOBKM MX C 0BopyaoBaHMEM B s1abopamopHbIX ycrosusix. Takas npoBepka «Ha
cTone» No3BonuT 06HAPYXXNTb BO3MOXHbIE NPOOAEeMbl U ONepaTUBHO YCTPAHUTL UX.

MepBbiM genom crnegyet ybeamtbca B paboTocnocobHOCTM BHeWHero obopyaoBaHusi ©6es
moaynen (no kabent): HAaCTPoOWTe M 3anporpammupymTe CUCTeMy Tak, 4Tobbl OoHa paboTana B
HY>KHOM peXxume no NpoBoAaM.

Mocne aToro cnegyeT BbIMOMHUTL MNPOBEPKY CBA3W Mexay Moaynamyn 6e3 BHEeLHero
obopynoBaHus YTobbl yoeanTbes, YTO Mogynn Mexay cobon HopmarbHO paboTatoT No pagno (Cm.
pasgen "TECTUPOBAHUE CBA3U").

Tornbko nocne 3aTuUX MNPOBEPOK MOXHO MNPUCTYNaTb K 3amMeHe MNpPOBOAOB paguoMoaynamu,
nHaye B cny4dae npobnem GyaeTt TpyaHO pa3obpaTtbCs, B YEM N0 U YTO He Tak.

Mogaynb nokasbiBaeT OWMOKN Npy NpMEME AaHHbIX OT BHELHero obopyaoBaHus (CM. pasgen
«Mngukatop  MODE») — 9TO MOXHO WUCnonb3oBaTb 4SS  OWArHOCTMKU  HEMpaBUITbHOW
KOHUrypaumm n / unm owmbok npu nogknioveHmn RS-485.

Ecnu xe cuctema He 3apaboTtana 4yepe3 pagumomoaynu (Mactep CUCTEMbl MOKasbiBaeT
OLWNBKN CBA3U UIM YTO-TO NogobHoe), npu 3ToM paboTas No NpoBoAam, 3HaAYUT, NOTpebyroTcs
AOMONMHUTENbHbIE  HAacTpowkn obopydoBaHusd. [Ons 3Toro  HeobxoaMMO O03HAKOMUTLCA C
pasgenamu:

"MpumeHeHne paboyero aKkpaHa aAng oTnagku CBa3u Mexxay obopyagoBaHnemM" ;

"Pexum nepegaduv gaHHbIX ";

"Bonpockl 1 O0TBETHI".
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5 PEXUMbI PABOTbI MOAYI15s1. QKPAHbI PAGOTbI

5.1

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 ¢ NOMOLLbI0 CUMBOSIbHOTO MHAMKATOPA;
KomaHAHbIN — pexmM KOHMrypaLmm ¢ NOMOLLbIO KOMMbIOTEPA;

OBLYASI CTPYKTYPA 3KPAHOB PABOTbI

[(MaBHbIMK opraHamMu ynpaslieHUda Moaema ABNAEeTCA CUMBOJIbHbIN MHOUKaTop C ABYyMA
KHOMNKaMu ynpasJlieHUaA n EXlﬂ I'IpV| ynpaeieHnn UCNOJb3yTCA crneayrwme TuMbl
HaXXaTmna KHOMOK:

KopoTkoe (MeHee 1 c)

KOPOTKOe

AnuHHoe (Gonee 2 c)

AJIMHHOE

CynepanvHHoe (6onee 5 c)

cynepginHHoe
O6Lwas cxema 3KkpaHOB MogeMa NpMBeAEHA Ha CNeayloLeM PUCYHKE:

\ BK/IlOUEHMeEe NUTaHUA UK Nepesarpyska \ Q—————"—"——=——— |

MapameTpbl U3MEHEHHbI

Pexum 3arpysyuka

. I
Knonka CFG NEPEKMIOYEHME . Hacpoiika
3"'““"]‘*- PABOYMX 3KPAHOB kopotkoe | KoHcurypaums |pnmnHoe pnnHHoe| WHAMKaTopa

| LHB5] A ¢ ¢ A

IEEEH] HET : A [SELECT | <

> . v Ha 3KpaHe nocneanoBaTte/ibHO MEHAKTCA O 603HaYeHuA peXxXnmoes.

T T V) HAMKATB - OTAyCTiATE B Bpeis 0T06paXKeHUA HY}KHOTO 3KpaHa
Bepcua MO / I_> . : . ) . . :

| U] Aapec™® I~ - - - - -
Bl ) <

OroGpaialorcs Ha o “Marc | HESH- 52705eHne [ g pesarpyaKa | 4——

KOpOTKOE Bpems pexum “Mask AnvHHoe PeXMMa “Mask”

Mpn BKMKOYEHUM NUTAHMA Ha 3KpaHE Ha KOPOTKoe BpeMsi oTobpakaeTcs HoOMep Bepcum
BCTpoeHHoro MO n nHgusmayaneHbin agpec MYID mogema.

Hanee mogem nepexoaut B pabounin pexum paboTbl wnn pexum  "Mask" (ecnu
aKTMBUPOBaH).

N3 paboyero pexmmMa MOXHO BbIATU B PEXUMbl KOHUrypaumm, “mask', HaCTpPOMKM
nHaunkaTopa, cbpoca n Bbixod B pabounn pexum. [na nepexoga HYXHO HaxaTb W yOEepKUBaTb
kHonky EXIT, Ha uHOukaTope npu 9TOM MO ovepean B UMKie OyayT oTobpakaTbCs YCrOBHblE
o6osHadenuns (conf, bcOn, Ind, rbt, rEt). Ona nepexona B HyXHbIN pexum cneayeTt OTNyCTUTbL
kHonky EXIT Bo BpemMsi 0TOGpaXXeHust ero yCrioBHOro o603HaueHus.

[na BosBparta B pabouni pexunm Heobxoammo HaxaTb [RAAWINEe]= nnu BoiIGpaTb NyHKT
rEt. Mpu aTOM B HEKOTOPLIX Criy4Yasix MOJAEM MPOCTO BEPHETCH B pabounii pexum, a B ApYrux
OyneT nepen 9TUM nepesarpyxeH, Kak ecriv 6bl emy BbIKITHOUUAN 1 BKITIOYUITM NMUTAHKE.
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5.2 PEXWUM 3AIPY34YNKA

MNpun BKAOYEHUN NUTaAHNSA U 3axkaTown kHornke "CFG" MogeM nepexoauT B peXmm 3arpysdunka -
Ha WHAOMKaATOpe HaynHalTCsa OTobpaxaTbCs BO3MOXHble pexumbl. Bblbop ocyuiectBnsetcs
oTnyckaHnem kHornku CFG npu HY>XHOM aKpaHe.
e [ ]
. 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 nepegayn 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 868 LoRa (c)Rateos 1998-2023 bv01l;
Ready rcv by XModem-CRC...CCCCCC

e cMeHUTb 1O MOXHO 13 KoMaHAHOro pexumMa no komaHae $UPD (ecnu HeT focTyna k Moaemy)
C nomowbto nHCTpymeHTa «llepepada ¢annoB» OTNPaBUTb B MOAYMb (havii C HY>XHON
Bepcuen BcTpoeHHoro O 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 okoH4YaHWW nepepadn, B cnyvae npaBWUbHOroO OBHOBMEHMS MWUKPOMPOrpaMMbl MOAYIb
aBTOMaTMYECKN NepesanycTutca 1 nepengeTt B paboyumin pexum.

5.2.2 YCTAHOBKA AKTBHOIO rNoPTA (BOOT_SET 485/BOOT_SET 232)
MHaunkauma gna otnyckaHms kHonku CFG: I:I

SET_485 SET_232

B Moayne gBa He3aBUCUMbLIX paBHO (PYHKLMOHaNbHbLIX nopta - RS485 n RS232. B npouecce
paboTbl OOAWH NOPT MCMonb3yeTca And nepefadvy Mnonb3oBaTeNbCKMX AaHHbIX (aKTUBHBIW), Ha
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5.3

5.4

APYron BbIBOOMTCA OTnagoyHas uHgopmaums (DEBUG noprt). Mo ymonuaHuio, RS485 nopt
ABMSETCS aKkTUBHbIM, a Ha RS232 BbIBOAUTCA OTnagoyHas uHdgopmaums. Npu HeobxoanmocTy,
HasHayeHWe MOpPTOB MOXHO NOMeHATb mecTtamu. CmeHa ocyuwecTBnsetTca nMbo vepes pexum
3arpysyuvka, nmbo Yepes aKpaH KoHurypaumm nubo B KOMaHOHOM pexume permctpamm $RGO2-
$RGO03 (cm. pasaen "TexHonorumyeckme napameTpbl. Pernctpbl RG") nnm komaHgon SEXCHP.

AKTUBHbIV DEBUG lMepexoq
RS 485 RS 232 1) Mo komaHge BOOT_SET_485 3) 4Yepes akpaH kKoHGUrypaumm
2) $RG02-$RG03 = 0xC4,0x85 [ 485
RS 232 RS 485 | 1) lNo komange BOOT_SET_232 3) 4yepes akpaH koHGUrypaumm
2) $RG02-$RG03 = 0xC2,0x32 [ 232

MapameTpbl akTMBHOro nopta 3agatTcs komaHgon $COM unu B pexunme koHdUrypaumm c
NMOMOLLIbIO CUMBOJSIbHOrO MHAMKatopa. lNapameTpbl OTnago4yHOro nopta dukcupoBaHbl - 57600
8N1.

MHOvkauusa akTMBHOMO nopTta OCYLLECTBSETCH COOTBETCTBYHOLUM MHANKATOPOM.

SOKPAH BKITIOYEHUSA MATAHUS

Mpy Kaxkgom BKIIKOYEHUN NUTAHWUSA, a Takke Mpu nepesarpyske MogemMa Ha KOpoTKOe BpeMms
Ha MHOVKaTOP NOCreaoBaTeNbHO BbIBOANTCS crieayowas MHdopMauus:
e Homep Bepcumn BcTpoeHHoro N0 mogema;
e uHAmBMAyanbeHbI agpec mogema MYID v npusHak AES windposanus 'A' (ecnu 3agaH);
® TEKYLLUMA PEXUM peTpaHCnauumn (TONbKO eCnn 3agaH OO4MH U3 PEXMMOB PETPAHCIIALMM).

‘ BkntoueHue nutaHna i
PeXXum petpaHcnauum
Bepcua MO  Appec MYID (ecnu 3apaH) : /\ @ SELECT
3 ) . 2l V @ EXIT
[ ] L] _> L] -
. . . Pa6ouunn pexum

Cpasy nocne aToro MogemM aBTOMaTUYECKN NepexoauT B paboyumin pexmnm n Ha nHaukatope
oTobpaxaeTcs akpaH paboyero pexvma (Unm B pexumm "Masik”, eCnm akTUBEH).

SKPAH KOHOUIYPALNUN. UBMEHEHWUE OCHOBHbIX TAPAMETPOB MOJEMA

Bxog B pexum  KOHUrypauum A seect| [T . -
Npov3BOAMTCA K3 paboyero pexuma Mo |:|v%5x” —E; > |
HaXaTuIo M OTMYCKAHMO | pagoumii pexum KoHeburypaums
npu nosiBneHunn sakpaHa conf.

Mpu BXOAE B PEXUM KOH(UIypaLMU Ha WHAMKATOPE OTOBPa3nTCSt NepBblii WU MOCHEHWIA
paHee BbIGpaHHbI napameTtp. Haxatusamu [S=B=e) NS4AKOPOTKOE OCYLLECTBNSIETCS BbIGOP
napameTpa:
$COM $CH $DAT

1 _SCoM - AR spwr [P [

.

B : : , | : : |

> .
< P

Ana wun3meHeHus oToGpaxaemoro napameTpa cregyeT Haxatb El=E=eg) -

edaKTUpyeMbIn NapameTp HayHeT muraTb. Muratwowmin napameTp MOXHO U3MEHUTb HaxaTuamu
KOPOTKOE. CoOXpaHWUTb W3MEHEHHLIN napameTp HaxaTunem E=E=63)

(napameTp nepectaHeT Murathb).
YcnoBHaa cxema AencTBuMM Ona Bblbopa M pedakTMpoBaHMs MapamMeTpoB Ha npumepe
napameTpa £ nokasaHa Ha pucyHke HUXe.
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VIELE|
ANVNHHOE w
Y.
. SELECT .
-%%SEE;;T . KopoTkoe |-

Pa6ouui
pexum

‘ OTo6parkeHne NepBoro napamerpa ‘

J seecr

Kopotkoe Apyrie

l

napameTpbl

‘/ Bxog B pexxum A \‘

\_PeAaKTMpOBaH1A ASIMHHOe )

/C6p0c B N
3aBO/CKME
YCTaHOBKM

cynepanuHHoe

~

A/NMHHOE
Bbixoa 13 pexmma

TKOHCDMpraLI,MM Y,

P . v MMI‘AE; .
KOHUrypaumm : —(A EEE coxpaHEHME |
S \__A/MHHOE %
—‘ AETEE | |
usmeHenve V IETE ‘
N KOpOTKMe /

B pexume KoHdurypauum OBymMsi ToukaMu B JI€BOM 4acTuM MHAOMKATOpa OToOpaXalTcs
NPU3HaKN N3MEHEHWI NapaMeTpOB:

U3meHeH UMeHHO 3TOT
napameTp, KOTOpbIn
oTobOpaxaeTcs cenyac

XoTsa 6b1 1 napameTp

OblN N3MeHeH

D

H1 0AMH NapameTp He U3MeHeH —IF

7z

3MeHeH 3ToT napametp (Ar)

—

XoTa 6b1 1 napameTp U3MEHEH >

U3meHeH HE aTOT napametp —p

[na Bbixoga mM3 pexuma koHdurypaumm Heobxogumo Haxatb |[4WMNlIEEeS. Mpn aTom
€CNnN HN OAMH M3 NapamMeTpoB He Oblnl U3MEHEH, MOAEM NPOCTO BbINAET B pabouni pexum. Ecnn

)Xe Obln U3MeHeH XoTa Obl

1 napamerTp,

nepesarpyxeH A COXpaHeHus NapameTpoB.

Appec MYID

|.

Bepcua NO

Pl

: A
— (|

: v

Pabouun pexum

SELECT
EXIT

=

| BkntoueHme NUTaHWn | <€—
_

5.4.1

CoxpaHeHMe NapameTpoB v
MNMEPE3ATPY3KA

CBPOC MNAPAMETPOB B 3ABOCKVE 3HAYEHMS

1 MapameTpbl
He MEHANMCE  paunmoe || &
L. < KoHdwmrypaums
o Ra_EXT gt
§ ANUHHOE 7KOH¢MrypauMﬂ

npu BbIXOAe M3 KOHdUrypaumm moaem bOynet

OcHOoBHble NMapameTpbl MOAeMa Bcerga MOXHO YBUAETb U M3MEHWUTb C MOMOLLbIO OpraHoB
ynpasneHusi. OgHaKo MOAEM UMEEeT MHOXECTBO pacCLUMPEHHbIX NapaMeTpoB, KOTOPbIE AOCTYMHbI
AN N3MEHeHUs TONbKo ¢ nomoLbto MK B komaHagHOM pexume. Mpy 3TOM OHW MOTYT CyLLLECTBEHHO
BNUSATb Ha paboTy mogema.

B cBA3W ¢ 3TMM, ecnun HeT yBEPEHHOCTU, B KAKOM COCTOSIHMM HaxoauTcs MoAdeM (MeHANUCh
NN y Hero pacluMpeHHble napamMeTpbl UKW HEeT) UnNu ecnu MoaemMm He paboTaeT Tak, Kak OT Hero
OXMOaeTcs, eCTb CMbICN COpOCUTL NapameTpbl B 3aBEAOMO M3BECTHOE «3aBOLCKOE» 3HadeHue.
Takon cbpoc aencTByeT Ha BCe (M OCHOBHbIE M paCLUMPEHHbIE NapameTpbl), Tak YTO Mocne Hero
moaem OyaeT B 3aBeAOMO U3BECTHOM COCTOSHUM.

[lnsi cépoca napamMeTpoB B 3aBOACKUE 3HAYEHUs CriedyeT HaxaTb
(6onee 5 c) BO Bpemsa HaxoxXOeHWs mModema B pexume KoHdurypauun napametpos. Mogem npu
aToM oTo6pasut akpaH iniT, nocne yero nepesarpy3nTca U HA4YHET PaBoTy yxe C 3aBOACKMMM

yCTaHOBKaMMW.

Bepcua MO Appec MYID

Pl

A © seLEcT

V% EXIT

Pa6ouunin pexxum

4

BAVHHOE

.

_> .

KoHdurypauus

BN secr)

cynepanHHoOe

| BkAKoYeHWe nuTanus \<—<C6poc B 3aBO/ACKMe ycTaHOoBKM 1 NMEPE3ATPY3KA

~
/
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5.5  3kPAHbBI PABOYEIO PEXMMA

B pabouni pexunm mogem nepexoguT aBTOMaTUYECKU NPW BKOYEHUN NUTaHUA (ecrnv He Bbin
3agaH paHee pexum "mask"). Bcero goctynHo 4 BapmaHTa aKkpaHOB pabouvero pexuma. dKpaHbl
noeHTUuUMpyloTca ctpokamm dEF, cnt, buF ©n Prot. [na npocmoTpa uaeHTudukaTopa
TeKyLlero akpaHa Heobxoanmo HaxaTb == FKOPOTKOE. [1na nepeknoyeHns mexay akpaHaMmu
HeobxoanmMo HaxaTb 1= 8= KOPOTKOE 1 B TedeHnn ~800Mc HaxaTb eLle pas.

Aee Toukmn (PORT ACT) B neBon 4acTn nHgukatopa B paboyem pexmme UCnonb3ytTca Ans
oTOBpaxeHnst akTMBHOCTW Npu paboTe ¢ BHeLWHMM o6opyaoBaHuem 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 wTtaTtHOM paboTe (NMpyM akTMBHOM OOMEHE [OaHHbIMWU) HWKHSS U BEPXHSAS TOYkM OyayT
NonepeMeHHO MUraTb C MHTEHCMBHOCTLIO OOMeHa AaHHbIMKM No nopTy RS-232/485.

5.5.1 OkrPAH"DEF"
lMoka Ha MoAdem He MOCTynawT AaHHble No nopTy RS-232/485, He
nepenarwTcs N He NMPUHUMAKOTCS MaKeTbl MO paguo, 3KpaH CTaTUYEH U
BbIMNAAUT, Kak NoKa3aHo Ha PUCYHKE crnpaBa.
[Mpn aKTMBHOCTU Ha MNOPTY AaAHHbIX UNN B 3hMpe CUMBOSbI MHAMKATOPA HA4YMHAKT oTobpaxaTb
NMHOPMaLIMIO, KaK MOKa3aHO Ha PUCYHKE HUXKE.

PORT RX RX TX
UHaukaTopbl ACT ERR LVL CNT CNT
aKTMBHOCTU RS-232/485 CuyeTuMK nepepaHHbIX NakeToB B 3chup
| YBenMuMBaeTCs UMKINYECKN
Mepepaya B acpup — = Ha 1 npu NEPEOAYE naketa.
Mpw Bblgave Ha nopT CyeTUYMK NPUHATBLIX NaKeToB U3 admpa
JaHHbIX ™ YBenMunBaeTcs LUMKINYECKn

* T ———e—— Ha 1 npn MPUEME nakeTa.

Ownbkm npuema no RS-232/485

MUraeT npuaHak OLWNBKM: WUHpunkaTop YPOBHA CUrHana npu npuemMe naketa m3 achupa

nepenonHeHne BXxoaHoro bydepa: b Mpwv nony4eHnmn naketa us acmpa KpaTKoBPEMEHHO 3aropaeTcs
owwn6ka napameTpos nopTa: P undpa, nokasblBarLlas ypoBeHb curHana Bo Bpemsi npmuema (0...9).
oLwnBka dopMaTa BXOAHLIX AaHHbIX: F Mpw nonyyeHun naketa ¢ AES wmdpoBaHNeM 1 HEBO3MOXHOCTU

ero felmpoBKm, 3aropaeTcsi cumaon A
lMpu omcymemeuu owubok HuU4e2o He

lMpu omcymecmeuu nakemos 8 aghupe Hu4e20 He omobpakaemcsi.
omobpaxxkaemcs.

B cnyyae o6HapyxeHua owwnbku npu npueme AaHHbIX MO MNOPTY, CMMBOS WHAMKaTOpa
PORT ERR HauunHaeT oTobpakaTb MUraroLWnMmnm CUMBOI, B 3aBUCUMOCTU OT TMMNa OLUNOKMK:

P Owwunbka chopmaTta gaHHbIX. Mogem nony4vaeT, HO He MOXET pacno3HaTb AaHHble, NpUXoasLmne
OT BHewHero obopygoBaHus Ha RS-485/232 — 310 MOXeT ObiTb M3-3a HECOOTBETCTBUSA
napameTpoB nopTa MoAema 1 BHeLLHero obopyaoBaHns (CKOPOCTb, YETHOCTL M T.4.), a Takke u3s-
3a HENpaBWUNbHOro NoAKMYeHNs NuHUn A n B nHtepderica RS-485 (nepenyTtaHbl mectamm).

B MNepenonHeHue Oycpepa. BxogHon OGydep mMogema nepenosiHeH - MOTOK AaHHbIX Ha BXOA
MoAeMa CINULLIKOM BEeNuK, MogeM He ycneBaeT nepeaasaTb AaHHble B 3up, U3-3a 3TOro AaHHble
MOryT 6bITb NOTEPSHbI.

F Owunbka copmaTa BXOAHbLIX AaHHbIX. BxogHble AaHHble He COOTBETCTBYIOT dhopmaTy
BbIOpaHHOro pexuma nepegaym gaHHolx. Hanpumep, ecnu DAT=RTU 1 Ha nopT nocTtynaeT naket
C ownBOYHON KOHTpONbHOW cymmon modbus RTU.

Ecnun Bce noaknto4eHo n HaCTPOeHO NpaBusbHO, owKnbkM P 1 F Takke MOryT BO3HMKaTb
B Cry4vae KOnnuauv Ha nonyaynnekcHon wuHe RS485 - mogem HauvHaeT BbigaBaTb B
LUMHY NONYYEHHbIN N3 acpmpa OTBET/3anpPOC MMEHHO B TOT MOMEHT, KOorga noakmtoYeHHoe
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o6opyaoBaHue BblgaeT odepenHoi 3anpoc/oTBeT.
OTa cuTyauus oOHO3HAYHO CBUAETENbCTBYET O HEMpaBUNbHO BbICTABNEHHOM TaiiM-ayTe
OXXMZJaHMs OTBETA Y BHELIHEro Mactepa - ero Heo6xoaAMMO YBENMUYUT.

5.5.2 OKPAH"CNT"

Cuetunk TX CNT yBenunumBaeTcsa Kak o06blMHO W cOpacbiBaetcss B 0 Korga mogem
nonyyaercs naketr uM3 admpa M BblgaeT ero Ha aktmBHbid nopT. CueTunk RX_CNT He
oTobpaxaeTtcsa. B gaHHOM pexvnme yaobHO KOHTpONMpoBaThb MpaBWUiIbHOCTb paboTbl MO cucteme
"3anpoc-oTBeT". B HopManbHou cutyaumn cyeTumk TX_CNT He gomkeH npesbiwaTbh 3Ha4YeHus 1
unn 2.

55.3 OkPAH"BUF"

PORT RX RX X
MHpukaTop.l ACT ERR LVL CNT CNT
aKTUBHOCTU RS-232/485 Yueno naketos B Gydepe
Mepepava B achup — TekyLiee 4ncrno rotoBbIX
ONs nepefayy NakeToB B
Mpu BbIgaYe Ha nopT npuemHom Gydpepe
OaHHbIX — |
MakeTHasa ckopocTb nepegayvu UHoukaTop pexuma nepegayv AaHHbIX

Yucno nepepaHHbix naketos B 1 c. (0...F). N — pexum nepeaaun EOT
OTo6pa>KaeT 4YMCNOo ycnewHo d- pexunm nepegaydn DLS8
nepefaHHbIX NAaKeToB y4nTbIBas I — pexvm nepegaym RTU
TEKYLLYO aApecaLyio Moy C — pexum nepegaun EOC
CumBon muraeT, eCcrnv 4icno nakeTos B 6ydepe
npesbICUNo 3agaHHoe Yncno (napametp $PL)

B cuctemax ¢ npotokonamu no npuHUMny "3anpoc-oTBeT", YMcro naketoB B Oydepe He
OOJDKHO MpeBbilaTh 3HadeHusa 1. Ecnu 3HadeHne Gorblue, TO y mMactepa Heobxogumo
yBENUUMBATL TaM-ayT OXWOaHMs OTBETA Ha 3arnpoc T.K. MOAEM He ycrneBaeT nepegaBaTb
TeKyLMe 3anpockl, a MacTep Ha4YNMHaAET NepeaaBaTh YKe crieayoLlme.

Ana ysennyeHnsa nponyckHOM CNocoBHOCTH, Y Moaynen MOXHO nonpoboBaTth OTKNHYNTL
n3bbiTouHoe kogupoBaHue - FEC, mynbTunAvkauuio wunu pexuMm nepegadn C
nogTBepXKaeHMEM (€Cnu YCTaHOBIEH).

5.5.4 OkrPAH"PROT"
OKpaH npegHasHayeH Onsd aHanu3a obmeHa Mexay BHELHUMM YCTPOMCTBaMWU B peXMMax
nepegaun ganHblx RTU wunu DL8 (B ApyrMx pexmmax Ha akpaHe OyayT cumBonbl "----=") u
NO3BONSAET MNOHATb NPUYKNHBI, eCcnn cuctema "cxogy" He 3apaboTana.

PORT RX RX X
MHpukaTopbl ACT ERR LVL CNT CNT
aKTUBHOCTU RS-232/485

Crartyc

Mepepava B achup — | CraTtyc obmeHa.
ByKBOUYMC/IEHHbIV KOZ,

Mpw BbIAAYE Ha nopT

OaHHBIX —
Apnpec o6bHapyXeHHOro ycTtpomcrTea WUHaukaTopbl npuema/nepeaayv naketos
EXIT MepeKknioueHune mexxay agpecamm HUXHUL 3HaK ‘= UK ‘0’ - NpUém
KOPOTKOE (ecnun Ux HECKO/IbKO) (monepemMeHHo, Npu OTCYTCTBUK Nepeaayn)
rsal  C6poc ctatucTukmn o6meHa (BbIxoA B MeHI0 UeHmpanbHbIU U 8epXHUL 3HaK ‘— nepepaya
ANMHHOe KOHOUIypaumu 1 Bo3spaT 06paTHO B KpaH) (nonepemeHHO, Npu OTCYTCTBUM Nprema)

Ecnu agpec Muraet - no NopTy o6HapyxeHa
owmbka P nnum F (cm. skpan “DEF”)

Pexxum $DAT=RTU. [lepBble 2 uucna oToGpaxatoT modbus agpec ycTpoictBa (B
LeCTHagLaTeEPMYHON cUCTEME), K KOTOpoMy Korga-nubo 6bino obpauweHune. MNocnegHasa uudpa
oTobpaxaeT ctaTyc obmeHa C aapecoM cneayLwnMmn 3Ha4eHUSIMK:
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d disconnect - oTBeTa OT agpeca Her.

r retry - He MonyyeH OTBET agpeca Ha odepedHon 3anpoc. OcyLecTBNAITCA MOBTOPHbIE
3anpochbl. Ecnu B TeyeHnn 15 3anpocoB oTBeTa OT agpeca HeT, cTaTyc MeHsaeTcd Ha 'd..

C Connect - obmMeH ¢ agpecom MAET B LUTATHOM peEXMME.

Mpn HOopManbHOM OoBMmeHe C agpecom, cTtaTyc AomkeH 6biThb 'C'. Ecnn cTtaTyc nonepemMeHHo
n3mMeHsieTcss mexay 'r' n 'C', To HeobxoguMo yBENUUUTL TaM-ayT OXMAaHWa OTBETa y mMacrepa.
Takxke, 3T0 MOXET CBUOETENbCTBOBATbL O HECTAbMIMbHOM CBA3U NO paguo.

KoHTponb obmeHa ocyluecTensieTcss Mmakcumym ¢ 64 agpecamn. Ecnu agpecos Gonbule -

HOBbIA "3aTupaeTt" cambli nepsBbli. Ecnn Ha akpaHe cumBornbl "----" TO MOOEM He
oBHapyxun 3anpocskl HU k ogHoMmy modbus agpecy.

Pexxum $DAT=DL8. Pexum obmeHa B npoTokone "bBonug". MepBble 2 yncna otobpaxatoT
agpec ycTponcTea (B LlecTHaguaTepuyHoOM CUCTEME), OT KOTOPOro XoTA Obl 1 pa3 Obin nony4deH
oteeT. NocneaHsas undpa otobpaxaeTt ctaTyc obmeHa ¢ agpecom.

- 0bmeH ¢ adpecom udem e wmamHom pexxume (OK);

- 3anpoc Ha NOUCK YCTPONCTBA;

- 3anpoc Ha nouck yctporctea. OTBET Ha YCTaHOBKY KIto4a yke korga To Obir;
- OTBET Ha NOUCK YyCTPONCTBA NONyYeH / OTNpaBneH;

- 3anpocC Ha YCTaHOBKY KIoYa;

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

- HEeM3BeCTHOe COCTOsIHME Npu nepeaave;

- HEM3BECTHOE COCTOsIHUE Npu Npueme.

Mpn HopmanbHOM oGMeHe ¢ agpecoM, cTaTyc AoSbkeH ObiTb '0'. Ecnun cTtaTycbl NONEPEMEHHO
N3MEHSIIOTCS B LMKIE, TO HEOBX0ANMO YyBENNYMTL TauM-ayT OXuaaHus oTBeTa y MacTepa.

HENOG®WNRO

Pabota npoeepeHa B npotokone "OpuoH MPO" mexagy nynstom C2000M Bepcumn 5.02 n
ABymsa Slave yctponctBamu. Slave ycTponcTBa AOMKHbI NPOXoAUTb Yepes npoueaypy
yCTaHOBKM rnobanbHoro knoya (LumMdpoBaHHbIE KOMaHAab!).

Mogem He ocyllecTBNsieT pacluM@pPOBKY KOMaHA, a TOMbKO MNPOBEPSIET KOHTPOMbHYIO
CyMMy NakeToB (4ns onpefeneHns Mx NpuUHaanexHocTn K dopmaTy NpoTokona) M no
"KOCBEHHbIM" Npu3HakamMm oTobpaxaeT cTaTyc obmeHa.

Ecnn Ha akpaHe cumBOnbl "---=", TO MOAEM HW pasy He nornyvan oTBeTbl HA OT OOHOrO
agpeca.

5.5.5

CYETYUKY MPUHATBIX U NEPEOAHHLIX MAKETOB (RX CNT # TX CNT)

CuyeTurkn NpUHATBIX M3 3dmpa M nepedaHHbiXx B 3Mp MaKeTOB MNO3BONSANT cyauTb 00
obmeHe naketamu B admpe. Bo Bpemsa paboTbl BHelwHero obopygoBaHua depes Mogembl 0ba
cyeT4yunKa 6y,c|,yT yBennumBaTbCA, 4TO CBMUAETENIbCTBYET O TOM, YTO MOAEMbI U NepenarT daHHbIe B
agup, ¥ NPUHNMAIOT JaHHble U3 3chmpa OT yaalrieHHbIX MOgEMOB.

Mpn akTMBHOM (BbICTPOM) OBMEHE AaHHLIMU MHAMKATOP MOXET He ycneBaTb oTobpaaTb
Kaxgoe npupalleHne TOro Man MHOro CYeTyuka, B 9TOM criyvyae AonyCTUMbl MPOMnyCcKu B
oTobpaxeHun 3HavyeHun (Hanpumep, nocne 3 MoXeT oTobpasnTbea cpasy 5 nnum 6).

Cuetunk RX CNT pearmpyeT Ha nobble pacrno3HaHHble (nepegaBaemMble ApYruMn
mMogemMamun) nakeTbl B 3upe, HE3aBUCUMO OT UX agpecaunn.

Hanpumep, B cucteme, rae OAVH BHELHUI «MacTep» NocrneaoBaTerbHO onpalunBaeT Yepes
MOAEM HECKOSbKO «CrermBoBy, cHeTunkn RX CNT y kaxxgoro Mogema noAKMNiOYEHHOrO K «CrenBy»
OyayT cumMTaTb U MPUHATbIE MakeTbl CO BCEMW 3anpocamMu OT MacTepa, XOTA YacTb 3anpocoB
«agpecoBaHa» Opyrum «crneriBamy», U NakeTbl C OTBETAMWU OT APYrnX «CrenBOB» CUCTEMbI (ecnu,
KOHEYHO, CUrHanbl OT APYrMX «CrenBoB» IU3NYECKN SOXOOAT 4O 3TOro «Crereay» no pagmo), XoTs
3TN OTBEThbl «agpecoBaHbl» «macTepy». B aTom npumepe y BCex MOOEMOB, MOOKITHOYEHHbIX K
«crnemBamy, cyetdnk RX CNT OGyamet yBenuumBaTbCs ObICTpee, YyemM nepeaarolnin, MOCKOSbKY
nepefasaTb AaHHble B a(pup Kaxabln «criens» ByaeT TONbKO Npy MOMyYeHUn «CBOEro» 3anpoca
OT «MacTepan.
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5.5.6

YPOBEHb MPUHATHIX MAKETOB (RX LVL)
BTtopon cumeon nHgmkatopa (RX LVL) B paboyem pexmme KpaTKOBPEMEHHO 3aropaeTcs npu
npveme naketa m3 agupa, Npym 3TOM oTobpakaemasa umdpa nokasbiBaeT ypoBeHb curHana (ot 0
40 9) Ha Bxo4e Modema npu npMeme 3Toro naketa B COOTBETCTBUM C Tabnuuen:
YpPOBEHb B YCNOBHbIX €4eHuLax YpoBeHb B AbM
< -115
-110
-100
-90
-80

ANANIANIN|AIAN|IN|A
1
N
o

OO N |WINF|IO

> -40

Taknm obpasom, cam pakT MuraHns unudp Ha MecTe NepBOro CMMBOIIA SIBIISIETCS MPU3HAKOM
TOro, YTO MOAeM ychnewHo npuHMMaeT nakeTbl M3 admpa (B nNpuHUMNE, 3TUM Xe MPU3HAKOM
ABNAETCH W CYETUYUK MPUHATBIX MakeToB), a cama umdpa nokasbiBaeT, C Kakmm YpOBHEM umaeT
npuem.

Mo oTobpaxaeMOMy YpPOBHIO MOXHO CyaAuTb O "kadecTBe" curHana Ha Bxode Moaema.
Hanpumep, ecnn otobpaxaetca cpegHui (2...5) unu Bbicokun (8-9) ypoBeHb, curHan Ha Bxone
MOOEMOB MOXHO CYMTaTb XOPOLUMM MMM OTNMYHBIM (€CTb 3anac Mo ypoBHIO curHana). Huskun
ypoBeHb (0) nokasbiBaeT, 4YTO BXOOHOW cCurHan cnabblii, XOTS NakeTbl BCe e YCneLuHo
NPYHMMALOTCS, UHaYe 6bl BOOGLLE HE BbiNo OTOOpaXKeHUs YPOBHS.

MHavkaTop ypoBHS MPUHATLIX M3 adhupa nakeToB pearnpyeT Ha nobble pacno3HaHHble
(nepepnaBaemble gpyrumm mogemamm «Cnektp 868 Lora») nakeTbl B adupe, HE3aBUCMMO OT UX
agpecaumm (Kak U CYETYMK NPUHATBLIX MakeToB, CM. Bbiwe). Mpy aToM OH He ByaeT oTobGpaxaTb
MOMEXN MU Hepacno3HaHHble NakeTbl OT Apyroro obopyaoBaHus (HecoBMmecTmoro co «Cnektp 868
Lora»).

Hu3knin ypoBeHb curHana (0) He siBnseTca 0gHO3HaYHbIM NPU3HAKoOM "Nrioxomn” cBaA3n: 3To
BMonHe pabounin ypoBeHb M MOAEMbI MOTYT HafgeXHO paboTaTb Ha HeEM (M OYEeHb 4acTo
WMEHHO TaK 1 NPOUCXOAUT Npu BONbLUNX AanbHOCTAX CBSA3U, MIOXMX YCNOBUAX MECTHOCTH,
HeonTMMarnbHOW YCTaHOBKE aHTEHH W T.4., Korga ypoBeHb curHana u3nyeckn He MoxeT
ObITb ApYrMM). STO 3HaYeHne cneayeT ckopee BOCNPUHUMATL Kak MHAMKaLMIO OTCYTCTBUSA
XOpOoLLEero 3anaca no ypoBHIO CUrHana.

5.5.7

TPUMEHEHWE PABOYEIO 3KPAHA 7151 OT/TALKU CBSI3M MEXKLY OBOPYOBAHVEM

C nomowybto cvetumnkoB RX CNT (R) n TX CNT (T) ygobHo oTnaxusaTb (a B AanbHeNLeM
KOHTpONupoBaTb) CBA3b Mexay obopygoBaHuMeM 4epes3 Mogembl. PaccMoTpum npouecc wu
BO3MOXHble NPoBriEMbl B NPOCTENLLEN CXEME M3 BHELLHErO MacTepa onpatwuvsatowiero 1 cnams.

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

Cuetyuk y M1 pormkeH yBenuuuibcd Ha 1. Ecnu 3TOro He npounsoLusio, Heobxoammo
NpoBepuUTb CoedMHeHne Mexay mactepoM n M1, a Takke KOPpPeKTHOCTb HacTpouvku nopta M1.
Ecnm y M1 mwuraer cumBon 'P' TO 3TO OOHO3HAYHO CBMAOETENbLCTBYET O He coBnageHun
napameTpoB Mo nopty. Takke, HEOOGXOAMMO NPOBEPUTb HA KOPPEKTHOCTb MapaMeTp npoToKona
$DAT. Ecnu Ha 1 3anpoc macTtepa cyeTtyuk y M2 yBenuuuncsa cpasy Ha 2 unu Gonblue, 3TO
CBUAETENbCTBYET O HEBEPHO HacTpoeHHoM napameTpe $EOT (cnuwwkom mManeHbkuin) - M1 pasoun
3anpoc macTtepa Ha 2 YacTu.

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

yBenmunTbes cyeTymk RX CNT. macrep > |:| |:| — cnoiis
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5.6

Ecnu aToro He npoun3oLwno - HeT cBA3u No paguo mexay M1 n M 2. HeobxogmMmo npoBepuTb
NMOEHTUYHOCTb NapameTpoB admpa, NOAKIYEeHNe aHTeHH 1 T.4. [1pn HeoBXxoANMOCTH, BKITHOYNUTL
M1 B pexum maska.

Jtan 3. Cnane AOMKEH Nosy4nTb 3anpoc u 1 RT|—»| 2 RT

Ha Hero OTBETUTb, o 4em fomxHo SIECIER > |:| |:| < cnaiie

CcBUOETENbCTBOBATb YBENNYEHNE CHETUYNKA
TX CNT y M2

Otan 3 sBnseTcs cambiM BaxHbiM. Ecrniv y M2 HeT npupawieHne cyetdnka TX CNT Ha
3anpoc, 3HauuT CNarB He NOHMMaeT 3anpockl Mactepa. B atom cny4yae Heob6xogMMO NpoBepUTb
nogknoyeHne mexagy M2 1 cnansom (napameTpbl NoOpTa, MOMEHATbL MecTamu nuHum A m B n 1.4.).
Ecnu BapuaHTbl He noMoraT, Heo6XxoauMO BEepHYTbCS Ha aTan 1, T.K. BO3MOXxHO M1 nonyyaet oT
mMacTepa He KOPPEKTHbIW 3anpoc, npobnema KOTOPOro MOXeT 3aKknyaTbCs Takke B
HenpasurbHOW HacTpouke nopta M1 u nogkntoveHmnn. Cam dakT nepegayn M1 "Kakux-To" gaHHbIX
eLle He 03Ha4aeT, YTO OHU MPUHATLI MO NOPTY OT MacTepa BEPHO.

Ecnu npn otBeTe TX CNT y M2 yBenunuuncsa cpasy Ha 2, TO 3TO CBUAETENLCTBYET O HEBEPHO
HacTpoeHHoM napameTpe $EOT - oTBeT pas3buncs Ha 2 4yacTu (aHanorM4yHo Kak y mactepa Ha
atane 1).

Ha atane 3 Bo3MOXeH BapuaHT (OYeHb pefko, OCOOEHHO ecnu CnarMBOM BbICTynaet
YCTPOWCTBO Ha MWKPOKOHTpOsnepe B CTaauuM pas3paboTku) Korga CnavB HayumHaeT oTBeYaTb
GbicTpee, yem M2 Bbligan B NopT 3anpoc OT macTepa. BHelwHe OyaeT BbIrnsaeTs HOpManbHO, HO
nepBbii 6anT oTBeTa BygeT NPUHAT OWMBOYHO NN He NPUHAT BooGLle. B ntore otTBeT cnaneBa He
OypeT "noHaT" mactepom. Ecnv ncnonb3yembin NpoTokon aenseTtcd, Hanpumep, Modbus RTU To
MOXHO nonpobosaTb nepesectn M2 B pexum $DAT=RTU. B atom cnyyae, ecnu CRC oTtBeTa He
coBnageT, cyetumk TX CNT He yBenuuutcs.

Oran 4. M1 nony4aetr OTBeT chnavBa WU
yBenuumnaeT cyeTynk RX CNT.

macrep z

1 R T

T

—>
<_

2 RT

T

— -
< (17 ] ]

Kak npasuiio OaHHbI 3Tan npoxoauT ycnewHo npu ycnoBun BbINONMHEHUA 3Tana 3.

Mocne npoxoxaeHnss atanoB 1-4 MOXHO cuuTaTb, YTO (PU3MYECKM CBSA3b MexXay
obopynoBaHMEM 4Yepe3 MOAEMbl YCTaHOBMEHa.  YCMNELWHOCTb WX MNPOXOXAEHUS SABMSOTCA
HeobxoanMbIM yCnoBueEM A58 AarnbHENLWeNn HaCTPONKN CBA3MN.

[anee, ecnn cBA3b MeXxOy MacTepOM W CM3MBOM YCTAHOBWUMACb, MOXHO CUMTATb 4TO
cuctema pabortaet. OgHako BO3HMKAET camas pacnpoCTpaHeHHast CUTyaumst - CHEeTUMKN Yy 0Bomx
moaemoB yeenumumnearotcs (TX CNT n RX CNT), a cBa3u mexay o6opyaoBaHNEM HET.

MpynymHa B gaHHOM crlyyae TONbKO OAHa - Y MacTepa TanM-ayT OXuaaHus OTBETa HAacTPOEH
Ha paboTty no "nposoay". MNpu nepedade No pagmo 3agepKka pacrnpocTpaHeHus “3anpoc-oTeeT"
MOXET OTNiMyaTbCAa Ha NOPSAOK - MacTep nepegaeT 3anpoc, y Hero cpabaTtbiBaeT "Tanm-ayT" 1 OH
nocbinaet cnegyrowmin 3anpoc n 1.4. OTBET OT CnarBa NpMXoamT, HO nodxe n "oTbpackiBaeTcsa”
MacTtepom. YTobbl yoeanTeCca B 3TOM, MOXHO nepekntounTb paboumn akpaH y M1 Ha pexum N2 -
ckopee Bcero cyetdnk TX CNT Bcerga Gonble 2. Takke, MOXHO BKNIOYUTE pabounin akpaH B
pexum N3 - ckopee Bcero B bydepe MmogemMa HaxodsaTcsl OKOMNo AecsTKa Uiy 6onblue nakeTos.

Bbixoa B 4aHHOM cry4ae - yBenuyunBaTtb TaM-ayT OXuaaHusa oTBeTa y Mmactepa.

OKPAHbI PEXXUMA IMPOBEPKU CBS13U MEXXZY ABYMS MOLEMAMMU (PEXUM "MASIK")

[nsa npoBepku CBA3M Mexay ABYyMs MoAeMaMn yaobHO NCnonb3oBaTh pexuMm "Masik".

B aTtom pexume ogvH MOAEM MOCTOSIHHO nepefaeT B 3a¢hup TeCTOBble NakeTbl (adanee aToT
MoAem Oyaem HasblBaTb «MacTeEP») U KAET Ha HUX OTBETA, a APYron — NpPUHMUMAaET N OTBEYAET Ha
HUX (ganee — «cnens»). ObpaTuTe BHUMaAHME, YTO TEPMUHBI KMacTep» U «CnemB» UCMOob3ylTCA
30ecb TONMbKO Ans yaobCcTBa OnMcaHus pexuma NpPOBEPKU CBA3KU, B pabovyeM pexunme OHU He
UMEIOT CMbICMa, TaK Kak BCe MOAEMbI B paboyeM pexmme paBHO3HAYHbI.

Mpn npueme OTBETOB Ha TECTOBblE MAKETbl MacTep OoTobpakaeT Ha CBOEM CUMBOSIbHOM
nHaukaTope WHGOPMaUUIO O MPONyLWEeHHbIX OTBeTax, a Takke 06 ypoBHe curHana npwu
NPOXOXAEeHUM nakeToB No paauo. [pu 3TOM OTAenbHO OTOBpaxaeTcs YpOBEeHb curHana npu
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npuemMe TeCTOBbLIX MAKeTOB CMEMBOM U Npu NpuemMe OTBETOB Ha HWX MacTepoM, YTO no3sonset
OLIEHUTb Ka4yeCTBO CBsA3M B 06€ CTOpPOHbI (MacTep - CNenB n Criems - MacTtep).

Bkntouatb pexum "Masik" Hy)KHO TOSbKO Yy MacTepa, CrenB OOIMKEH OblTb NMPOCTO BKMOYEH
(paboTtaTb B LUTATHOM peXume), NOCKOSbKY Ha TECTOBble NakeTbl MOAEMbl OTBEYAOT, HAX04sACh B
paboyem pexmme. 3Ta 0COBEHHOCTb AenaeT NPoLecc NPOBEPKN CBA3M yOOOHbIM: NS NPOBEPKM
HY>KEeH 4OCTYN U MaHWUMynsumMm TONIbKO C OA4HMM MOAEMOM (MacTepoM).

B pexnme "Masik" B Ka4ecTBe crierBa MOXHO UCNonb3oBaTh HE TOfbko Mogem Cnektp 868
Lora, HO 1 moaynb BBoAa BbiBoaa CriekTp 868 10 Lora.

YcrnoBHaga cxema B3anMO4ENCTBMS MOAEMOB B pexmnme "Mask" nokasaHa Ha pUCYHKE HUXeE.

Mactep oTnpasnseT TecToBbie
T« CUrHana Npy NpUeMe TeCTOBbIX NAKEeTOB
ieicle Tl el 1520 — | v ¢
il 0 Mogembl AOMKHbI pa60TaTb Ha OoAHOM - ?‘

-
I

$+4
iie| S PATEOC

e
O] KaHane » C 0ANHaKOBOWN CKOPOCTbIO B advpe. ,J;mn B PATEOC
prcnoane ugns (napameTpbl Ch 1 Ar [lomxHbl 6bITb OAMHAKOBbI) srsviovonEy Lara
cnEekTP 868 CrnEKTP 868
e Ha nHamkatope mactepa otobpakaetca ARl e
503 e e 6 Moo oo, :
e MHbOpPMaLLMA O NPONYLLLEHHbIX OTBETAX = V@
mm gsgilig" _ . [CHINE)|CENHE)| | Rs-232| @ Rs485
------ 8l i —_ 1 06 ypoBHe CUrHana npu npueme TISe L [zsgr e
NMaKeToB CNENBOM U MacTepom |elelelelele] yelelelelele]
SSE |
Mozem B pexume NpoBepky cBssn (mactep) Mogem B pabouem pexume (cneis)
Bce maHunynaumm nponsBoaATCA TOJIbKO HAa 3TOM mogeme, MH¢OpM3UMH (o] 3TOT MOAEM HYXHO
KayecTtBe NpoxXoXXaAeHUA NaKeTos B obe CTOPOHDbI TaKXXe 0706pa)KaeTcn Ha HEM NPOCTO BKJIKOUYUTb

Bxoag B pexum "Masik" npousBogutca M3 pabodero pexuma no Haxatuio [l v
OTNyCKaHUIo ee BO BpeMsi 0ToOpaxkeHnss Ha uHaukaTope npusHaka becOn.

A © seLect = = .
V@ EXIT VIELlP | > > |t
Pagoun | AMHHoe (IS B = Mpoeepka cBA3N
pexum Bxof, B pexkum Appec cneiiBa ‘
\ MPOBEPKM CBASW ] | OTObpaskaeTca Ha OTobparkeHne nHpopmauum
KOPOTKOE Bpems 0 MPOXOXKAEHNW TECTOBbIX MAKETOB

Mpn Bxode B pexum "Masik" Ha KOpPOTKoe Bpema OyaeT nokasaH agpec yaaneHHoro mogema-
cnenBa (No ymonyaHuio wmpokoBewatensHein FEF, nogpobHee 06 3ToM — Aanblue), nocne 4ero
MOAEM HayHeT NPUMEPHO pa3 B CeKyHay nepeaaBaTtb B 3hup TECTOBbIe NakeTbl U oTobpaxaTb Ha
NHAMKaTOPE MHAOPMaLUo 06 UX MPOXOXKAEHUM.
L
YpoBeHb curHana | | CuyeTynk HeOTBEYEHHbIX
Ha Bxofe cnauBa| | . \ MakeToB

—

I \
| YpoBeHb curHana Ha Bxoge mactepa | | MpusHak pexvma “masik” |

MNpyn oTnpaBKe KaxAoro o4vepenHoro TECTOBOro MakeTa CYETYMK HEOTBEYEHHbIX MakeToB
yBenuuMBaeTcsa Ha 1, a nmpu nonyyeHun oTBeTa OT yAaneHHoro mogema — cbpacbiBaetcs B 0.
OTobpaxkeHne 3TOro cyeTyMKa Ha MHAMKATOpe NPOM3BOAMTCH Ha KOPOTKOE BpPEMsi B MOMEHT
nepegayn TeCTOBOro naketa.

Takum obpa3om, ecnv Ha Kaxabli TECTOBbLIV NakeT MOAEeM MOoNny4yaeT OTBET, B NOfe cyeT4mKa
HENPUHATLIX NakeToB Gyaet murate 1 (He GyaeT Gonee ogHOro HeoTBeYeHHOro naketa). Ecnu xe
OTBETbl He MPUXOAAT, cHeTYMK ByaeT nocnefoBaTeNbHO YBENUYMBATBLCS MPU OTNPAaBKE KaXOoro
HOBOr0 TECTOBOrO Naketa u cOpoCcUTCA TONMbKO NpuW NOMyYeHnn oTBeTa.

Mpun nony4eHnn Kaxgoro oteeTa obHOBNSETCA MHOPMaUns 06 YPOBHSAX CUrHana Ha BXxoae
cnerBa (KayeCTBO MPOXOXAEHUS TEeCTOBOro nakeTa OT MacTepa K crnewsy) U Ha Bxode MacTtepa
(kayecTBO NPOXOXAEHNA TECTOBOrO NakeTa OT CrnenBa K MmacTtepy).

Mpn HaxaTumn Ha OCYLLECTBISAETCS BXO4 B MEHH KOHMUrypaumm pexmma
"MagK", npn HaXxaTum Ha KOPOTKOE oOTOOpaXatoTcsi AOMOMHUTENBHLIE SKpaHbl peXnMa.
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5.6.1

‘ MN3meHeHMe agpeca cnsliBa ‘
Appec cneiiBa

CTaTUCTUKA NAaKeToB

: A :
. ANVHHOE .
= A m€ Bbi6op mexay akpaHamu >
. KopoTKoe < Bbi6op mexay akpaHamu > V
MpoBepka cBsizn |V <« [ D E KOpOTKOe
T A/IMHHOE . . .
A A A

M3meHeHune ANVHHOE
MOLWLHOCTKU Nnepeaayin B
peasibHOM BpeMeHU

AnvnHoe M3meHeHue
MYNbTUNNKALMK B
peanbHOM BpeMeH#H

ANNHHOe
Bbixog, 13 pexknma un
Mepesarpyska mogema

B MeHI0 KOHUrypaumm MOXHO BbIATUM M3 pexuma "Masik", n3aMeHUTb MOLLHOCTb nepenayu
UM MynbTUNNUKAUUIO B peanbHOM BPEMEHU.

B meHo BblbOpa 9KpaHOB MOXHO Yy3HaTb M U3MEHWUTb adpec Bbi3biIBAEMOro CnanBa wnu
NMOCMOTPETb CTAaTUCTUKY MPOXOXKAEHMS NAKETOB B NPOLIEHTaXx.

UCrionb30BAHUVE APECALIMM B PEXXKUME "MASK"

Mpn BxOae B pexum "mMasik" KpaTKOBPEMEHHO OTOOpaxaeTca agpec mogema-cnensa. Agpec
no ymonyanuio (FFF) siBnsieTca wunpokoBelaTenbHbiM — Ha Hero 0yayT oTBedaTb BCE MOLEMbI,
KOTOpble «yCrnblaTy» TECTOBbIE NakeTbl OT MacTepa.

Takon agpec ynobeH, korga Ha TeppuTopwuW, TAe NpoBepseTcsl CBA3b, Ha BblOpaHHOM
YaCTOTHOM KaHarne paboTaloT TONMbKO ABa TECTOBbIX Modema (MacTep M CriemB) U HeT Opyrux
«MOCTOPOHHUX» MOAEMOB (MNU OHM BbIKIOYEHbI HA Bpemsa ucnbiTaHun). LLnpokoBelaTenbHbIn
agpec noseosnsieT He 3aboTuTbCa 06 agpecaumm TECTOBbIX MAKeTOB KOHKPETHOMY CnenBy — Ha
TecToBble NakeTbl OyaeT oTBevaThb ftobon crems.

Ecnu xe Ha TeppuTopun paboTaeT HECKONbKO MOAEMOB Ha OOHOM KaHane, BCe OHW HaYHyT
OAHOBPEMEHHO OTBeYaTb Ha TECTOBLIE NaKeTbl MacTepa, YTO MOXET NPUBECTU K HEBO3MOXHOCTU
NPOBECTU TECTUPOBAHWE.

[nsa BbIxoga M3 TakOW CUTyaLMM MOXHO BbIKMoYaTb BCE «JULLHME» MOAEMbI Ha BpeMms
TecTupoBaHus. Ecnu e 3TOT BapmaHT No Kakon-TO NpuynHe HeynobeH, MOXHO BOCMOMb30BaTbCA
BO3MOXHOCTbIO U3MEHUTb aapec Mogema-crnensa Ha uHousudyasibHbIU.

Mpn wncnonb3oBaHMM WHAMBMAYaANbHOIO ajpeca Ha TecToBble MakeTbl mactepa Oyaet
oTBeyaTb TOMbKO Modem, 4Yen cobctBeHHbI agpec (MYID) coBnagaetr € yCTaHOBMEHHbLIM
NHAMBMAYaNbHbIM agpecoM y MacTepa, Tak YTo 418 MCNOoSb30BaHNSA MHAMBUAYaNnbHOW agpecaunm
HY>XHO 3HaTb agpec MYID mogema-cnensa (oTobpaxaeTcsi Npu BKIOYEHUN NUTAHUA MOEMA).

[axe npun wncnonb3oBaHUM WHAMBMAYanbHOW agpecaumyM B pexume "Mask' cnegyet
NCKITIOUUTb NMOMEXWN OT APYrnx mMoaemoB, paboTarolmx Ha BblOpaHHOM paboyem KaHare.
OTUM «MNOCTOPOHHUMY» MOAeMaM He obs3aTenbHO OTKMYaTb NUTaHue (OHU He ByayT
MellaTb, OTBeYasi Ha MHAMBUAYanbHble TECTOBbIE NaKeTbl), HO OHW HE AOMXHbI NPY 3TOM
obMeHMBaTbLCA faHHbIMU B 3chmpe, NOCKONbKy 3TOT 0bmeH ByaeT mewaTb nposepke. Ons
S9TOr0 JOCTaTOMHO Ha BPEeMs MNPOBEPKM CBSI3W  OCTAHOBWUTbL PaboTy BHELUHEro
o6opyaoBaHus, MHMUMMpYoLWero obmMeH 4aHHbIMU Yepes3 «NOCTOPOHHMEY» MOAEMbI.

[na nameHeHus agpeca criegyeT Haxogsdcb B pexume "Mask" HaxaTtb S1=S=0JFKOPOTKOE.
Ha nHgmkatope npy aTom 0To6pasnTca TEKyL M agpec.

30ecb MOXHO NGO BEPHYTHCS B OCHOBHOM 3KpaH MOBTOPHO HaxaB 5= M= &) IKOPOTKOE, 160
BOWTW B PEXVUM peaaKTMpOBaHUs agpeca HaxaTuem E!t - NpY 3TOM HaYHeT MuraTb
nepBbIv paspsn agpeca.

HaxaTtumamm KOPOTKOE Tenepb MOXHO WM3MeHWTb 1- pa3psg HOBOro agpeca, a
HaxaTnem - COXpPaHWUTb M3MEHEHUs, Nocne Yero HayHeT muratb 2-i paspsg
agpeca, KoTopbI aHanormyHbiM 06pa3om criegyet U3BMEHUTb U COXPaHUT.

M3meHmB nogobHbiM obpaszom Bce 3 paspsga agpeca (nocrne U3MeHeHust nocnegHero
paspsga agpec nepecrtaHeT Muratb), MOXHO MPOAOIPKUTL Nepefadvy TeCTOBbIX MakeToB yXe C
HOBbLIM a/IPECOM HaxaTueMm mKOPOTKOE (BepHYTbCS Ha 3KpaH pexuma "mask"). Agpec
coxpaHsieTca B QHOJY. YcnoBHasa cxema AeCTBUN NO U3BMEHEHNSA afpeca NoKasaHa Ha PUCYHKE:
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Penaktupyembliit agpec cnensa
ECT
JKpaH pexnuma npoBepKu AE!“ MUraeT MUraeT KOpoTKoe
CBA3N _ — — — — _
A L - : INsetecr e > oo
KOPOTHO® i AnMHHO® — A/MHHOE — HoBblii agpec cneiiBa
OcraHoBKa Texywun JN seLeCT AR AP
nepegauu afipec chensa vV IED VIE Bo3o6HoBNEeHME
TecCToBbIX KOpOTKUe KOpOTKUe
nakeros N3MeHeHne VE T pexxuma npoBepKu
Bxog, B pegaktuposanve | 1-ro paspasa 2-ro pa3paga C HOBbIM aapecom

5.7

5.8

aapeca (1-1 pa3psa)

| nepexof, Ko 2-Mmy pa3paay |

| U3meHeHue 3-ro pa3paga |

SKPAH HACTPOUKN CUMBOJIbHOIO MUHOUKATOPA

Pexnm MCNOonb3yeTCcAa OANA NPOBEPKU U perynmpoBKnN APKOCTU CUMBOJIbHOIO MHOUKaTOpPaA.

Bxoa npomnseogutcs ua paboyero pexuma no HaxaTtuio [ AWNIEe1S n oTnyckaHuio ee BO
BpeMsi oTobpaxeHus Ha nHaMkaTope npuaHaka Ind.

Hactponka nHgukartopa

A © seLect - - Bbi6op
V%EXIT VIEGE> | gl A SELECT APKOCTK
Patouni | AmHHoe LD 5 KOpOTKOe
pexuM | V4 (" § EXIT
A/MHHOE

Ha wnHaukaTope B 3aTOM pexume oTtobpaxaeTca Oerywas ctpoka CMMBOMOB. HaxaTtusmu
=1=E =@ JKOPOTKOE MOXHO YCTaHOBUTb OAMH 13 4-X YPOBHEW APKOCTM MHAMKaTopa. [nsa Beixoga u3
pexxumMa HacTPOMKMN nHankatopa Heobxoammo HaxaTb (SR Wil [El5(e]a.

Pexum "KOMAHOHbIA"

KoMaHAOHbIN pexxuM CryxXuT Ans KoHurypaumm napameTpoB MOAYIS C NOMOLLbIO TEKCTOBbIX
koMmaHa. Ons koHdwurypaumm notpedyetca MK n nwobaa tepmmHanbHas nporpamma (TepMmuHan).
Mol pekomeHgyem Moxa PComm (http://rateos.ru/files/PComm210.zip).

Profile  EdifC Port Manager)

Wifindaene Hale

B pasgene

Bknaaky “Transmit” cnegyeT HaCTPOUTb Tak, -

"Communication Parameter"
nHa4vye BBoanMbie CUMBOIJIbI HE 5yp,yT

oTKnuuTb Flow Control:

2| Q|| ¢zt

oTobOpaxaTbCsl B OKHe. i

B~ COM9,576

e Property
I_ ';C]'OOO PAT]T:OC Communication Parameter  Terminal | File Tramferl Cap L
E OﬁPECTR—IO vl. Comrmunication Parameter | Terminall
RTZ ¥ .
T | type: Dumb Terminal -
J— SIS Re I L Sming —I Flaw contral: §f [ RTSACTS
— Window Size [~ DTR/DSR
Size: ISEI # |25 [col # ro) [ =OMA<OFF -
Hiztory depth: |25 [Lrit: rans)
/
— Tranzmit — —

A}

[v Local echa
Send 'Enter' key as; -

B KOMaHOHbIN peXUM MOAYIb NEePEXOOUT:

n3 paboyero pexuma npv nofyyYeHnn no nodomy nopTty 3-Xx CMMBOMOB «+». Kak MMHMMYM 3a
1 c po Havana n 1 ¢ nocne OKOHYaHWSA nocnenoBaTeNbHOCTU «+++» HE JOMKHO ObiTb HUKAKNX
ApYyrmx cMMBONOB. TepMunHan JOmKkeH OblTb HACTPOEH Ha COOTBETCTBYHOLLYK CKOpPOCTb. Ecnun
BXOA OCYLLECTBMSIETCH Mo OTnagovyHoMy nopTy, To Ha 57600 8N1. Ecnn no aktuBHOMY MOpTY,
TO Ha CKOPOCTW Ha KOTOPbLIA OH HacTpoeH komaHgon $COM (no ymonyanuio - 9600 8N1) mnu
oTobpaxeHa Ha vHaukatope. [locne Bxoda AaHHbIM cnocobom, Tun nopta aBTOMATUYECKU
3anoMUHaAEeTCH M UCMOoNb3yeTcd B AanbHenwem Ans Bxoga no kHonke "CFG".

N3 pabouvero pexumma npu Haxatum kHonkn «CFG». B atom cnyvae Bxog Oyper
OCYLLLECTBIATLCS NO NOPTY, MO KOTOPOMY paHee Obin BXon Yepes3 nocrneaoBaTenbHOCTb "+++"
unM no ymonyaHuto no RS232, ecnu nocrnegoBaTenbHOCTb "+++" HMKOrga paHee He
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BBOAWNACh.

MPU3HAKOM HaXOXOEHWS| MOAYNS B KOMAaHAHOM peXuUMe SIBASIETCS 3aropaHue MHOMKaTopa
«MODE» LUBETOM (MNW XenTbiM, ecnn uHaukatop «MODE» B Tekyluii MOMEHT
CUrHaNMaupyeT Hanuuue faHHbix B Gydepe ans nepegaun). Ha nopT BbIBOOAUTCS NPUMEPHO
cneayioLee NpUBETCTBUE:

Ecrnv npuBeTCTBME HE MOSIBUANOC:

(c) 000" PATEOC' 23/02/2024 (10:01) ¢ BbIGpaH He ToT COM-nopT B nporpamme u T.4.
'SPECTR 868 Lora'v1l.03 #sn:RL2000001 #name: ECJ_Wl BUAHbI HEYMTaAEeMble CUMBOIIbI:
OK>

e napametpel COM-nopta B nporpamme He
COOTBETCTBYIOT NapameTpam nopta Moayns;
[anee, HaneyaTanTe B OKHe TepMWHaNa oOk> $DMP
KOMaHD,y $DMP N HaXXMuTe KJ'laBI/ILIJy "Enter" broadcast TXID=FFF COPY=1] ,MYID=003

CH=3 PWR=0 COM=9600,8N1
— B OTBET MOAyJlb [O/DKEH BbIAATL CNACOK a3 1pT=0 DAT=EOT EOT=0015 PSL=000 PL=0

CBOMX OCHOBHbIX NapaMeTpoOB. DM=0 FEC=- CONC=0
IOADR=0A+IONDX=00 (0OAh) TFL=---- RT=-
IORPT=11111111 RFL=---- RTFL=----

MaxTt=715 ms
IOSLAVE IOALR=F0
IOSFT=010 IOSFV=----

IOINL=---- IODBN=00000000h
IOINF=00 IOFR[1:0] =0000,0000
IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000

OK>

Bce komaHabl, nocbinaemble B MOAyfb, OOMKHbI HauynHaTbes € npedukca $ (0x24) u
3akaHumBatbcsa cumsonamm CR unu LF (0x0D,0x0A) — knasuwa Enter.
Mocne nonyyeHns kKOMaHAbl, BO3MOXHbI CrieqytoLme peakumm Moagyns:

OK>| $hello 4—— OTBeT “ER>" - BBOO4 HEM3BECTHOW KOMaHAbl
ER>| $COM=57600, 8nl |[¢— OTBeT “OK>" - KOMaHAa BbINOJieHa.

OK>| $psl1=333 <4— OTBeT “??>” - KOMaHAa BBeAeHa nNpaBuibHO, HO
22> COAEpPXKNUT HEKOPPEKTHbIe NapaMeTpbil.

lMocne wu3aMeHeHus1 napameTpoB, HeOOXoAUMMO BbIMOMHUTL KomaHgy 3$S (save),
YTOObI MBMEHEHNSI COXPaHUITUCb B 3HEPrOHE3aBMCMMOM NamMATN MOAYNS.

[na Bbixoga M3 KOMaHAHOIO pexuma Heobxoaumo BbinonHUTb komaHgy $E (Exit) wvnm
HaxaTtb kHonky "CFG".

[nsa Toro, YToGbl HOBbIE U3MEHEHMSI BCTYNWUMM B CUIY, HEOBXOAMMO BbINOMHUTL KoMaHay $R
(reset) nnu BbIKMOYUTD M BKAKOYUTL NUTaHWUE 3aHOBO.

Ecnu Bbl He yBepeHbl, YTO MoAysfb UMEET 3aBOACKME YCTAHOBKM, peKOMeHayeM cOpoCUTb
€ro HacTpomnkn B 3aBoackne komaHaon $IEE — 3710 rapaHTMpyeT M3BeCTHOE UCXOAHOE COCTOsIHME
moayns. Nocne BBoga aTon KOMaHAbl MOAyIb aBTOMaTUYeCKn nepecbpocuTcs.

MAPOJIb HA KOMHALHbIA PEXXUM.

B mogoeme uvmeeTcss BO3MOXHOCTb YCTAHOBUTb Mapoflb Ha M3MEHEeHWe HacTpoek B
kKoMaHgHOM pexume. [laponb ycrtaHaeBnueaetcs komangow $CFL. Mocne ycTaHOBKM napons
N3MEHEHMEe HacTPOeK B KOMaHAHOM pexnme bnokmpyetcs. [pyn 3ToM He U3MeHsiLmne napaMmeTpbl
mogema koMaHabl ($DMP, $LOG, $SCAN u T1.8), He OGnokupytoTca. [Ons pa3bnokupoBku
N3MEHeHMa HacTpoek Heobxoammo BBecTn komaHaoy $CFU. Pa3bnoknpoBka OeWCTBYET Ha BeCb
nocrneayrowun ceaHc pabotel Mogema (418 NOBTOPHOM BrIOKMPOBKM HEOBXOAMMO nepecbpocuTb
MoaeM).

5.9  Pexumbl nEPEfAYM fAHHBIX (DAT)

5.9.1 PEXuM NEPEAAYN [OAHHBIX «[TPO3PAYHBINY
Mogaynb nmeet BHyTpeHHUN Bydep Ha mcxoasawme (nonb3oBaTeNbCKME) AaHHbIE pa3MepoM
2048 6Gant. CoctosiHne 6ydepa uHanumpyet csetogmon MODE — 3aropaetca eEREGISIY npu
Hanuuum B Gydepe JaHHbLIX AN OTNpaBku B acoup, Npu 3anonHeHnn ydepa - Ml fpechbM.
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B agpecHom pexume ¢ noatesepxaeHnem, ceetogmon MODE racHeT Tonbko B TOM crny4ae,
€Cnu nony4vyeHo MOATBEPXKAEHWE OT YyAaneHHOro MOAyns Ha Bce [AaHHble B Oydepe. Ecnm
yOaneHHbIn MoAyrb BLIKMKOYEH WM HeaocTyneH no paguo, ceetognogq MODE 6ypet ropetb
NMOCTOSIHHO, @ HOBblE BXOASLLME AaHHbIE NPUBEaYT K NepenosiHEHMIO.

B ocTtaneHbIX pexumax csetogmon MODE racHeT cpasy e nocne nepegadum nocnegHero
naketa B acoup. K nepenonHeHnio Gydepa MOXET NPUBECTU TOSIbKO HEMPEPbIBHbIN MOTOK AAHHbIX
CO CKOPOCTbLIO 3HAYMTENBHO OTNNYAIOLLNNCS OT CKOPOCTU B achupe.

Pexum nepenaun aaHHbIx 3apaetca peructpom $DAT B KOMaHOHOM pexume Unu yepes
CUMBOJTbHbBIV MHONKATOP Y MOXET UMETb CrieayoLwme 3Ha4YeHNns:

"Mpo3payHbIi" pexunm $DAT=EOT
|: PexvuM nepeaayu no CYMBOIY. $DAT=EOC
|: Mepenaya naketoB Modbus RTU $DAT=RTU

|: Mepenaya NakeToB C KOHTPOMNbHOM cymmoit DALLAS CRC8  $DAT=DL8

Bo Bcex pexumax TeKyLLM NakeT yaanseTcs ud 6ydepa B cnegyowmx crny4vasx:

- HET MecTa 4ns npuema Havyana naketa (6ydep nepenonHeH);

- B NpoLiecce npmvema AaHHbIX NpoM30LUsio nepenonHeHme bydepa;

- Npon3oLuna owunbka npuema 6anTta no nopty (YETHOCTb, HapyLieHne dopmarta n T.4.).
YaaneHuwe naketa 6yaeT BbINOSIHEHO NOCHe NOosfly4YeHUsi NPpU3HaKa ero KoHua.

Hanpumep, ecnu Bo Bpems npuema ASCII cTpoku "11122243337" Ha cumBorie '4' nponsoLuno
nepenonHeHne Gydepa nnm CUMBON NPUHAT C OLIMOKON YETHOCTM MM obHapyxeHa owmnbka
Kagpa (aCMHXpPOHHOro nmnocnegoBaTenbHOrO npoTtokona RS232/485) 1o, nocne npuema
nocrnegHero cumeona '7' n no ncredeHun Tanm-ayta EOT (Hanpumep, B pexxmme npoTokona
EOT) u3 6ydepa Oyaet yaaneHa Bcsi cTpoka "11122243337".

lMepenonHeHne Bxogsiwero 6ydepa aBnseTcs NPU3HaAKoOM HeNpaBUIIbHO HACTPOEHHOM
norvku paboTbl BHeLHero o6opyaoBaHus. Kak npaBunno, 3To HEBEPHO BbICTABMEHHbIN TalM-
ayT OXuaaHusa oTBeTa B NPOTOKONE BHelwHero o6opyaoBaHms - 3anpochl LWIKTCA HAMHOro
yalle, 4em Moayrb cnocobeH AOCTaBUTb OTBET OT yaaneHHoro obopynosaHus.

B cnyyae, korga tanm-ayT BHELLHErO NpoTokona "HacTpoeH" anst padboTkl N0 NPOBOAHON
NUHUKN (MUHUMArBHBIN) N €F0 HE8O3MOXKHO U3MEHUTb, AN NpeAoTBpaLLEeHMs 3anoSTHEHUS
6ydepa nocTosiHHbIMK 3anpocamMu npeaycmoTpeH napameTp $PL (Packet Limit), koTopbliii
3agaeT MakcumarnbHOE YMCNOo NakeToB KOTOPblE MOTyT OAHOBPEMEHHO HaxoanTbes B Bydepe.
Hanpumep, ecnn napameTp 3agaH pasHbiM 3 1 B Bydepe yxe HaxogaTcs 3 nakeTa, TO HOBbIN
npuweaLwmnin 4-bin nakeT B Oydep Ha 3anuckiBaeTcsa. CTOUT 3aMeTUTb, YTO 3aaHne
napameTpa $PL He rapaHTupyeT paboTocnocobHOCTb CUCTEMbI (FAe HEeT PErynMpoBKM Tanm-
ayTta) no acpupy.

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

5.9.2

PEXuM NEPEAAYM JAHHBIX «[TPO3PAYHBLIM» EOT

CBsa3aHHble C 3TUM pexxmumoM koMaHabl - SEOT 1 $PSL. B aToM pexume nonb3oBaTenbckue
AaHHble nepegatoTcsa B achmp 6e3 kakoro Nnbo aHanm3a co CTOPOHbI MOAYNA.

lMpusHakoMm popmupoBaHna nNakeTa AnNg nepedayn B adup SBNseTca Taum-ayT nocne
npvema nocnegHero Gamta AaHHbLIX - KaK TOMbKO TavWM-ayT NpeBblllaeT 3aJaHHOe 3HaveHue,
AaHHble "3awenkmBatoTcs" B Oydepe B NakeT M CTAHOBATCHA B ovepedb Ha nepedady B adwmp.
Mpuweawmre cnegoMm AaHHble O6yayT GydepmsmpoBaTbCA M OTHOCUTBCA YXe K criegylowemy
nakeTy. TanWMm-ayT 3agaeTcss 4YWCIIOM CMMBOJSIOB Ha TEKyLlenW CKOPOCTM Mnopta [AaHHbIX U
nporpammupyeTtcs komangon $SEOT (End Of Time). Hanpumep, ecnu ckopocTb Mo MOpTy paBHa
9600, To 1 cumBon nepepaetcs 3a ~1.04 mc. MNpu 3HavyeHnn $EOT=0015, TanmayTt Gyaet paBeH
15*1.04=15.6 mc.

B cnyuvae, korga gaHHble MOryT nNpeactaBnsaTb cOO0M HenpepbIBHbIN NOTOK MHdOopMaLun 6e3
nays unuM e pasMep eavHOPasoBblX AaHHbIX NpedHasHadeHHbIX ANA nepefadv npesblwaeT
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5.9.3

5.9.4

5.95

5.9.6

BHYTpeHHUn Oydep Mopema, OomosiHUMebHbIM NPU3HaKkoM (OpMMPOBaHUS nakeTa Ans
nepegaun B acmp MOXET CrnyXutb napameTp "Hapeskn" gaHHbix $PSL (Packet SLice), koTopbin
3agaet pasmep B 6anTax X 8 npu NpeBbILLEHUN KOTOPOro, YXKe NPUHATbIE paHHee B Bydep AaHHbIe
6e3 nays "sawenkuBarTcs" ons nepegaynm B 3agup. Hanpumep, ecnu 3Havenne $PSL=025
(25*8=200) n B 6ychep moaynsa HenpepbiBHbIM NOTOKOM nocTtynaeT 800 6awnT, To B utore B 6ydepe
chopmupyetcsa 4 naketa. "Hapeska" npoucxoaut TOSMbKO NpU HE HyNeBOM 3Ha4YeHUn NapameTpa
$PSL. Ecnu $PSL=000 (no ymon4yaHuio) To B TEKYLLEM MPUMEpPE MO OKOHYaHWUM npuema 800 GanT
cpaboTaeT Tonbko TamayT $EOT u B 6ydepe byaet 1 nakeT pasmepom 800 6aiT.

Taknm obpasom, ycnosuamun gnd dopmmpoBaHns nakeTta angd nepedayvm B apup B JaHHOM
pexume asnstoTes Tanm-ayT SEOT no npuemy nocnegHero 6avta UM pasmep NpuHATBIX AaHHbIX
npesbicun 3HadyeHne $PSL.

Mpo3payYyHOCTb O3HA4aeT, YTO AaHHbIe, MOCTYNUBLLUME Ha NocrefoBaTeNbHbIA NOPT MOAYIS
He HyXpalTca B Kakowm nubo cneuywanbHonm ob6pabGoTke w  OyayT [AOCTaBneHbl Ha
nocnegoBatenbHbli NOPT (MOPThI) yAan€HHOro Moaynsa 6e3 naMeHeHun. To eCTb MOXXHO rOBOPUTb
O MpPO3pPayYHOCTM Ha YPOBHE «NOcrenoBaTeNbHbIA MOPT O4HOrO MOAynsaA» — «nocnegoBaTefibHbIN
nopT (NopTbl) yaanéHHoro (yaanéHHbIX) mogynemny.

Bnarogapss Takom Npo3payHOCTM MpakTMyeckn nboe BHewHee o006opyaoBaHue,
paboTatowee no npoeogam, byget paboratb M Yyepes3 pagumomonynun, He 3amevasi, 4To paboTtaeT
yepes HUX — ansa Hero paboTta Yyepes3 modynu He OyaeT oTnMyaTbes OT paboTbl MO NPOBOAAM.

MpoTokonbl, NO KOTOpbIM paboTaeT BHewHee obopypoBaHve (ModBus, Bonwng wn T1.4.)
NPaKTUYECKN HE MMEIOT 3HAYEHUS, MOCKONbKY MoAynu GyayT Npo3payHbl ANA 3TUX NPOTOKOSOB.

Bce 31O KacaeTcsl kak NpOCTbIX CUCTEM, KOrda HY>KHO CBS3aTb Mapy YCTPOWCTB C MOMOLLLHO
ABYX Moaynen, Tak u bonee CnoxHbix cucteM cbopa AaHHbIX U3 MHOXECTBa yAanéHHbIX
00bekToB. HwuKakmx cheumanbHbIX OrpaHWYEeHUn Ha KONMUYecTBO OOBLEKTOB B CUCTEME C
paguoMoaynsiMu HeT. MOXHO CKkasaTb, 4YTO €ecnu cuctema paboTaeT no npoBodaMm, OHa
NpakTUYeckn HaBepHsika OyaeT paboTtaTtb 1 Yepes pagnomonynu.

PEXUM NEPEOAYM OAHHBIX « 10 cuMBOITy» EOC

B pexume EOC npusHakOM KOHLIA AAHHbLIX U, COOTBETCTBEHHO, CMrHanoMm opmMmMpoBaHus
MOAYNeM nakeTa ansa nepegayu B achmp asngetca cneumansHein cumeont EOC. Cumson 3agaeTtcs
komaHgon $EOC. CnenyeT OTMETUTb, YTO HEMPEPbLIBHLIAN MOTOK 3aKaHYMBAOLLMIACA CUMBOJSIOM
EOC He pomkeH npesbllwate pasmep Oydepa mogema. B atom cnyyae paHHble He 6yayT
nepegaHbl B a¢hup no npuynHe nepenonHeHunsa bydepa n yayTt yoaneHsl.

PEXXUM NEPEOAYM OAHHBIX « MODBUS» RTU

B pexvume RTU npusHakom KoHua AaHHbIX siBnsietcs Tanm-ayT SEOT (aHanornyHo pexumy
EOT). OgHOBpEMEHHO C MPMEMOM, OCYLLECTBNSAETCS NoACYET KOHTPONbHON cymMMbl (CRC) AaHHbIX
no craHgapTy npotokona MODBUS RTU. Mo uctedeHun $EOT paHHble "sawenkusatoTtcs" B
oyepeab Ans nepegadn B adup. Nepen Hadanom nepepayvm B achmp, NakeT NpoBepsieTca Ha
KOPPEKTHOCTb KOHTPOINBHOW CyMMbI - €CIIN OHA He coBMana, TO NakeT ygansieTcsa U B 3up He
nepegaetca. [aHHbIi pexuvMm ygobHO NPUMEHATb Korda mogem nogknoyveH k cetn RS485 B
KOTOpOM €eCTb TpaduK, 4YacTb KOTOPOro He Hy)XHO nepefasatb B adup. B gaHHOM pexume
OCYLLEeCTBIAETCH aHanui3 [aHHbIX Ha COOTBeTCTBUME nakeToB cTaHaapTty Modbus RTU no
KOHTPONbHOM CyMmMme. Takke, BO3MOXHa unbTpauua no agpecam C NOMOLLbIO PUITLTPOB Ha
nepegady.

PEXUM NEPEAAYM AAHHBLIX « DALLAS» DL8

Pexum aHanornyeH noruke pabotbl pexuvma RTU, TONbKO KOHTpoNbHas cymMma OaHHbIX
noacumtbiBaeTca no anroputmy DALLAS CRCS8 (ncnonb3yeTca B NPOTOKONax OXpaHHO-NOXapHbIX
CUCTEM).

OCOBEHHOCTU PEXXMMOB MEPEAAYN OAHHBIX
Kak roeopunocb paHee, npu paGoTe paguomoaynen B MNPO3payHOM pexrMe BHELLHee
obopyaoBaHMe «He 3aMedaeT» UX U paboTaeT Tak e, KaK 1 Mo NpoBoAaM.
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Mpn STOM CTOMT MNOMHUTb O HEKOTOPbIX OCOBEHHOCTSAX nepedavM [OaHHbIX Yepes
pagmomogynu. OCHOBHbIE NPUYUHBI, MO KOTOPbIM CUCTEMAa OTKa3biBaeTcsl paboTaTe Yepe3 mogynu
(ecTecTBEHHO, NpeanonaraeTcs, YTO OCYLLECTBIEHA NPOBEPKA CBA3WN MEXAy CaMMMK MOZYISAMN):

e 3agdepxka npu nepegayv gaHHbIX;
e pa3bueHune AaHHbIX Ha YacTu;

3AOEPXKA NPU NEPEOAYY OAHHbIX.

maBHoOe (M Hambonee 4YacTo npuBogsiliee K Tomy, YTo obopygoBaHME «He xodeT» paboTaTb
yepes Moaynun) oTnmyne paboTbl Yepes Moaynm OT paboTbl NO NPOBOAY 3aKNOYaeTCa B 3aAepXKKax
npv nepegade AaHHbIX. Ecnv npyn pabote no npoBoay 3adepXKU MPaKTUYECKM OTCYTCTBYHOT, TO
npu paboTe Yyepes pagnoMogynm OHM MOTyT COCTaBNATb COTHU MUINTTMCEKYHA, U AaXe CEeKyHAbl.

Takve 3agepXkM BO3HWKAKOT M3-3a TOrO, YTO NyTb NPOXOXAEHWUS OaHHbIX nNpu paboTe yepes
MOLYNN «yOJIMHAETCA»: MOAYIb OOIDKEH NPUHATL OaHHbIE NO NOPTY B CBOW Bydep, NOHATb, YTO
nakeT OaHHbIX KOHYMIICA M MOXHO nepegaBaTb ero B 3up, BKYUTL NepeaaTymk, OCyLecTBUTb
nepegavy AaHHbIX NO paguo, NMPUEMHBIN MOAYNb AOMMKEH NPUHATL AaHHble B cBoW Oydbep,
NPOBEPUTL LLENTIOCTHOCTb M BblAaTb MX Ha CBOM NocrefoBaTenbHbIA NOPT.

[Ona cuctemM, MNOCTPOEHHbIX MO TOMOMOrMK «3Be3ga» C MNPOTOKOSIOM Ornpoca yAanéHHbIX
06BHEKTOB MO NPUMHUMMY «3anpoC MacTepa — OTBET CrierBa» Hanuyne SOMNOMHUTENbHbBIX 3adepXeK
npu paboTe 4epes moaynu nNpuBedeT K YBENUYEHUIO BPEMEHM Mexay OTNpaBKOW 3anpoca
MacTepoM M NOSTy4eHno UM OTBETa OT crerBa. B npoTokonax Takux CUCTEM NpakTUYecKku Bceraa
onpegerneHo Bpems (Tanm-ayT) OXXnMaaHUs MacTepoM OTBETa OT CrieiBa — €Crniv OTBET HEe MOMyYeH
3a 370 BpeMsi, MacTep CYATAET, YTO CrENB HE OTBEYAET M BblAAET OLLUMOKY.

BnonHe MoOXeT okasaTbCs, YTO Npu paboTe Yepe3 MOAYNN OTBETbI OT CNEWBOB NMPUXOLAT C
OoMno3gaHneM — Korga MacTep UMX yxXe He XOeT u coobuwaeTr 06 OTCyTCTBUM CBA3M WUNn
Henony4YeHnn oTBeTa OT CrenBea.

[ns uvcnpaBneHus Takon cuTyaumm HeobXxoouMMoO YBenuuMBaTb BPEMSI OXWOAHWUS
OTBETOB B HaCTpovkax macTtepa cuctembl. Kak npaBuno (npakTtuyeckn Bcerga), cuctema
npegycMmatpveaeT Takoe yeenundeHme — mactep (nynbT, MNJIK, OPC-cepBep) OormkeH
UMETb BO3MOXHOCTb KOH(pUrypaLmm BpeMeHHbIX NapaMeTpoB NpoToKoNa.

MakcumanbHoe BpeMsi OXuaaHus OTBeTa AN BHeEWHero obopyaoBaHUA B 3aBMCMMOCTM OT
ckopocTn B agupe ($AR) ocHOBLIBAeTCs Ha npeanonoXxeHuu nepepadn B obe CTOPOHbI (3anpoc-
OTBET) NakeTa MakcumanbHON AnuvHbl (~256 6anT) n NpeacTaBneHo B cnegytowen rabnuue:

MakcmanbHoe BpeMsi OXXuaaHus oTBeTa AN BHELLHEro
obopyaoBaHusi, Mc (6e3 NpMMEHEHNSA PeTPaHCNSATOPOB)

0 980 4800

1 1760 2700

2 2700 1800

3 3125 1600

4 4500 1100

5 5470 1000

6 9300 600

7 22000 400

K atomy BpemeHu pekomeHayeTca gobasnatb ewe 100-200mc. Ecnu obmeH B cucteme
NPOMCXOONT KOPOTKUMU nakeTamu, Ans yBeruMyYeHUs MponycKHOW CnocoBHOCTU (YacToThbl onpoca
CN3MBOB) BPEMSI OXMOAHNE OTBETA MOXHO MOCTEMEHHO yMEeHbLUaTb 3KCMEepUMEHTanNbHbIM NyTeM,
Hanpumep, ecnv npoxoxaeHne 3anpoca 1 nosydeHne oteeta 3aHMmMaeT He 6onee 800mc, To HeT
CMbICMa yCTaHaBnNuBaTb TanM-ayT B 3Ha4YeHUM 1c - ecnu 3anpoc unm OTBeT "noTtepsancs”, To no
ncredeHmn 800Mmc ero yxe He ByaeT u no npowecTsun 1c.

Ecnu B cucteme mcnonb3yloTca peTpaHCNATOPbI, TO 3a4epXKKU Npy OOCTaBKe AaHHbIX Yepes
LenoYKy peTpaHcnaTopos 6yayT AnvHHee (NPUMEPHO B 2 pasa Ha KaXabll peTpaHCchsaTop).

PA3BUEHUE OAHHbBIX HA YACTMU.

[pyroi BeposiTHOM (XOTH U ropasgo MeHee 4acTon) NPUYMHOM 0TKasa paboTbl CUCTEMBI Yepes
MOAYIK aBnsieTcs pas3dbreHne nocnenoBaTesibHOCTU AaHHbIX Ha HECKOSbKO NakeToB Npu nepegaye
nx yepes moaynu. PaccmoTpum Ha npumepe pexum EOT ("npospayHbiin”).
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5.9.7

Ycnosumem QoOpMUPOBaHUA NakeTa AaHHbIX ANA nepefadv B achup sSBNAeTCs naysa Mexay
npuxogawmmMmn gaHHbiMmn (napameTtp $EOT) - ecnv naysa npeBblllaeT 3adaHHOE 3Ha4veHue,
AaHHble "3awenkmeatotca” B nakeT. Bce nayuwme cnefom gaHHbIE B 9TOT NaKET YXKe He nonagyT u
OyayT nepenaHbl CnegyroLwmnm NakeTom.

K npumepy, ecnu Ha nopT moaynsa npuxoguT notok n3 100 6ant ¢ nayson nocne 80-ro Ganta
6onblie Yyem napameTp $EOT, To B acbupe 6yaeT 2 nakeTa AaHHbIX - 80 1 20 6anT.

Mpn aTom nony4vaTtens nony4mt Bce 100 6anT AaHHbIX, HO ABYMSA naketamu no 80 n 20 6anT ¢
3a0epXKon mexay Humu. [lonyyatenb AaHHbIX MOXeT ObiTb HEe rOTOB K TakOMy W MOXET
BOCMPUHATL pa3pbiB B NakeTe AaHHbIX, Kak OwWmnbKy. YTOBbl CKMOUYNTE Takyto cuTyauuto, cnegyet
yBennuntb napameTtp $SEOT.

Mo ymonyaHuto $EOT=0005, 4TO COOTBETCTBYET 5 MC Mnu nayse B ~5 6alT Ha CKOPOCTU MO
ymonyaHuto 9600. 3To gocTtaTtoyHo st 60NbLUMHCTBA NPUMEHEHWIA.

Kpome naysbl mexay 6antamu Takke crieqyeT yunTbiBaTb MakCMMarnbHbIM pasmep OaHHbIX,
KOTOpble MOAEM MOXET nepeaatb B adoup 3a 1 pa3 (234 6awnt). B cnyyae, ecnn Ha nopT mogema
NOCTynatT MaccuBbl AaHHbIX 6OnbLen AnvHbl, Npy nepegadve No pagvo MOAeM pa3obbeT MX Ha
HEeCKombKO nakeToB. [1pn 3TOM MPUEMHBIN MOAEM BblOACT MPUHSATHIE U3 3dmpa AaHHbIE Ha CBOW
MopT TaKKE HECKONbKUMMK «nopumsMm». B 3Tom crnydae MOryT BO3HUKHYTb OnpegeneHHble
npobnembl ¢ 06beANHEHMEM TaKMX MakeToB B eAuHbIi 6nok. PeleHne Takon npobnembl, ecnm
OHa BO3HMKaeT, OOSMKHO Npou3BoaMTCA Ha 6onee BbICOKOM YPOBHE CUCTEMbl UMW C MOMOLLBIO
aKTMBM3aunmn MeToaa KOHKaTeHauun JaHHbIX.

EYOEPUIALINA MPUHATBIX U3 3OUPA JAHHBIX. KOHKATEHALMA JAHHbBIX

Ha npuHaTble n3 adupa gaHHble B Mogyne npegycmoTtpeH 6ydep. B cnyyae ecnu ckopocTb
obmMeHa no achmpy HaAMHOro MpeBblaeT CKOPOCTb OOMeHa Mo nocrenoBaTeNbHOMY MOPTY 3TO
npegoTBpaLLaeT noTepto AaHHbIX. [aHHble NpuéMHbIX BydepoB nocnegoBaTenbHO nepefarnTcs
Ha nocnegoBaTeNbHbIN NOPT MOAYNA B NOPSIAKE NOCTYNNEHNs UX U3 agupa.

HekoTopble NpOTOKOMbI NepeAayYm JaHHbIX He nogpasymMeBaloT TauM-ayT Mexay cMMBonamm
BHYTPM HenpepbiBHOrO coobuieHns. Pasmep HenpepbiBHOrO COO6LLIEHMS MOXEeT npeBbilaTb
MaKcMMarnbHbIA pa3Mep nakeTa, nepegaBaemoro B acdump moaynem. Moaynb 6ynet pa3busaTb 3TO
coobuleHne Ha 4vactTu. B Takom crnyvae, gaHHble MOryT ObITb OOCTaBfieHbl KOPPEKTHO, HO C
naysamm mexgy 4Yactamu. 3T daHHble He OyayT BOCNPUHATHI NMPMEeMHbIM 06opyaoBaHMEM UK
OyayT BOCMPUHATLI KAK HEKOPPEKTHbIE.

YcTponcTea coeaAnHEHbI HanpPsIMyto:

| YCTPOWCTBO Nepeaaym AaHHbIX |—> nakeT AaHHbIX 388 6anT. —>| YCTPOWCTBO NpremMa AaHHbIX |

YcTponcTsa coeiHeHbl Yepes MOAYIU:

| YCTpOI7ICTBO nepegayvn gaHHbIX | | yCTpOVICTBO npunema ﬂaHHbM
I /

A
naket 200 6ant

naket 188 6ant

| naket 388 bant |

I 200 Gant 1

Ce 188 6ant 2 _’

Moaynb He moxeT nepegatb Bce 388 6ant ogHMm naketom. OH pa3buBaeT ero Ha 4YacTtu u
KaXXayl 4acTb MapkupyeT cneuuanbHbiMi mapkepamu. [puemHbIi mMogyrnb, Npu  akTMBauun
AaHHOM (PYHKUMM MOXET WX KOHKaTeHupoBaTb (06befeHuTb) B OOWH nakeT W BbldaTb B MOpT
€0VHbIM LerbIM.

Ana dyHKUMM KOHKaTeHauun B Moayne BblaeneHbl 2 6ydepa no 900 (obwmn pasmep 1
nakeTta ans KoHkateHaumm He moxeT npesbiwaTb 900 6anT).

Mpun paspelueHnn KoOHKaTeHaUUN OaHHbIX Bblgaya NPUHATBLIX AaHHbIX HA NocrnefoBaTeNbHbIN
NOpPT MOAYNSA NPOUCXOAUT B CrEeAYOLMX CnyYasx:

e MOJlyYeH NPU3HaK NocneaHuX AaHHbIX;
e Oydep nNonoH (Npuxogsiime aHHble UMEKT MPU3HAK HEe MOCAEAHUX AaHHbIX U UX 00LMK
o6bem npesbILaeT Unn paBeH pasmepy bydepa).

KoHkaTeHauus aktuBusmpyeTcst yctaHoBkow ¢nara SCONC = 1, nHaye AaHHble BblAaroTcs
Ha nocregoBaTenbHbIN NOPT MOAYIst MO Mepe NOCTYNNeHns U3 adupa.
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5.10
5.10.1

5.10.2

PEXWUMbI PABOTbI 10 30UPY (TAPAHTUU JOCTABKU AHHbIX AJPECATY)

ALPECAUMS
B mogyne Bo3amoxHO mcnonb3oBaHue 4096 (000...FFF) agpecoB. Agpeca pasgeneHbl Ha
WHAMBMAYanbHbIE, rPYNNOBbIE W LUMPOKOBELLaTeNbHbIN. Agpec cogepXut 3 uudpbl B 16-puyHOM
dopmare.
e Agpec aBnsieTcs WMpoKoBeLlaTenbHbIM, ecin OH paBeH FFF.
e Agpec aBnsieTcsa rpynnoBbIM, ECIM OH COaepXuUT undpy F.
e Bce ocTanbHble agpeca ABnsATCS MHAUBUAYaNbHbLIMU.

Kaxgbin mogynb nvmeet gBa agpeca — cobctseHHbIn $MYID n agpec nonydarenst $TXID.
Agpec nonyyaTtensa MoxeT 6bITb MobbiM, a agpec OTnNpaBUTENSA TOMbKO UHAMBMAYanNbHbIM. [Ba
unu 6onee mogyns He MOryT MMEeTb OAUHaKOBLIN agpec MYID.

Moagynu B cetm moryT 6biTb 06befguHeHbl B rpynnbl - 4acTb UUpP MX «COOBCTBEHHOrO»
agpeca OomkHbl ObiTb ognHakoBeiMWU. Hanpumep, agpeca 120, 121,...12E obpasytoT rpynny. Ons
nepegayn gaHHbIX BCeM agpecaTtam AaHHOW rpynnbl Heo6xoanmo agpecy nosnyyaTens NnpucBOUTb
3HayeHune 12F.

MakeTbl, NnepegaBaemMblie B achmpe, cogepxat nHpopmaumio 06 agpecax, Ha OCHOBaHUN 3TOWN
WHOPMaLMM  KaXObIN MPUHABLLUMA NakeT MOoAyNb MOXET CyAuTb O «MPUHAANEXHOCTU» W
«HasHa4vyeHUn» gaHHoro naketa. Hanpumep, ecnv ogmH na moaynen nmeet TXID=12F, ero nakeTbl
OyayT «npuHumaTb» Bce moaynn, agpeca MYID koTopbix HaunHatoTea ¢ 12. Ecnu xe, Hanpumep,
agpec TXID=205, ero nakeTbl 6yaeT «NnpuHMMaTb» TONbKO Moaynb ¢ agpecom MYID=205.

Mopgynb MoxeT paboTaTb B adhupe B TPEX pEXMMAX:

- WIMpOKOBeLLaTENbHbIN (UK rpynnoBon);

- agpecHbIn 6e3 noaTBEPXKAEHMS;

- ajpecHbIn C NoATBEPXKOEHNEM.

LLINPOKOBELLUATE/IbHbBIN PEXXUM

Mogynb paboTaeT B LUMpOKOBeLLATeNbHOM pexume, ecnu napameTtp TXID He saBnsetcs
nHanBMayanbHbIM. B 3TOM crnydyae moaynb oTnpasnseT B ahup «LIMPOKOBeLLaTEeNbHbIE» NaKeThbl,
KOTOpbIEe «CnblwaTy BCe MOAYNU (Mnu rpynna mogynen).

B wmpokoBeLLaTenbHOM peXxnMe rapaHTUsi OCTaBKM NakeTa AaHHbIX agpecaTty OTCyTCTBYeT.
9710 He sBnseTca npobnemon ecnu NPoTOKOSbI, MO KOTOPbIM paboTaeT BHeLLHee
obopynoBaHue, obecneymBaeT KOHTPOMb AOCTaBKU AaHHbIX HA CBOEM YPOBHE, @ MMEHHO TaK 1
eCTb B nogasngawowemM 6onblmHcTBe cnyyaes (npoTokonbl Modbus n nm nogo6Hble).

BeposATHOCTb 4OCTaBKM NAaKeToB MOXET BObITb yYBENnuyeHa BCoMoraTernbHbIMY METOAaMM:
e MOMEXOYCTOMYMBBLIM KOOVPOBAHUEM;

e MyMbTUMNMNMKALMEN AAHHBIX;

e CHMXXEHMEM CKOpPOCTY nepeaayn B agpupe.

Takke, ONg yBenvMyYeHUs BEPOATHOCTU LOCTABKM MakeTa B LUMPOKOBELLATENBHOM peXuMMe
3a0encTBOBaHbl ABa AononHuTenbHblXx napametpa - COPY wn PAUSE. MNapametrp COPY
onpegenseT 4Mcrno KOMui LUMpoOKoBeLaTenbHbIX naketoB, napameTp PAUSE - naysy B 100mc
MHTepBanax mexagy nepegaden konuii naketos. Hanpumep, COPY=3 n PAUSE=10 o3Ha4aeT, 4To
KaXxabl LUMpOKOBeLaTeNbHbIN NakeT 6yaeT nepegasaTbes no 3 pasa ¢ nay3on mexagy Humm 1c.
Ecnu 3HaueHne COPY = 1, To napametp PAUSE He umeeT 3HadeHus.

Mpumepbl KoHUrypauum (Npu BeiBoge komaHasl $DMP):

TXID=FFF COPY=1 - LUMpoKoBeLLaTernbHbI pexum. MNepegaetca 1 konua nakeTa.

TXID=00F COPY=1 - rpynnoBow pexum. Nepenaetca 1 konusa nakera.

TXID=FFF COPY=2 PAUSE=10 - wwnpokoBeLiaTenbHbin pexumM. Kaxgbli nakeT nepegaercs no
2 pasa cnaysonB 1 c.

OcoBeHHOCTbI0  LUMPOKOBELLATENbHOTO  pexmnma  sBNseTcs  TO, 4YTO  MOMyyuB
LUMpOKOBeLLaTeNbHbIA NakeT MOAYNb BblAaeT ero Ha CBOW MOPT AaHHbIX B HE3aBUCMMOCTU OT
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5.10.3

5.10.4

cBoero 3HadeHuss $MYID. [daHHbI pexunm HeobxoaMMo ycTaHaBnuBaTb Ha 6a3oBOM Mopeme B
cryvyae KoHdurypauum ceTu "Toyka-MHOroTo4ka".

Mo ymonuanuio, napametp COPY=1 n B nogaenswowemMm OOMNbLIMHCTBE CIy4yaeB HeT
HEeoOXOANMOCTU ero U3MEHSThb.

ALIPECHbIN PEXKUM BE3 NMOATBEPXOEHMSA

[na paboTbl B agpecHom pexunme 6e3 noarsepxaeHns napameTtp TXID gomkeH cogepxaTb
nHAMBMAYyanbHbIM agpec, a napameTp WA y nepedarouje2o mModyiisi yctaHoBrneH B 0.

B naHHOM pexunme OTCyTCTBYeT rapaHTus goctaBku. MeToabl Ansa yBenuyeHns BeposTHOCTU
AOCTaBKM  aHamnoOrn4yHbl  LUMPOKOBELLATENbHOMY  PEXUMY. B apgpecHom pexume 6es
nogTBepXaeHus 3agencTBoBaHbl gononHutTenbHble napameTpbl COPY n PAUSE. [MapameTtp
COPY onpegenseT uncno Konui nHanemnayanbHbiX naketos, napameTtp PAUSE - naysy B 100mc
WHTEepBanax Mexay nepegaden Konui NakeTos.

MpymMepbl kKoHDUrypauum (npy BeiBoge koMaHabl $DMP):

TXID=001 WA=0 COPY=1 - nepegaeTcs 1 Konua nakeTa.
TXID=001 WA=0 COPY=2 PAUSE=10 - Kaxgbl/ NakeT nepegaeTtcs no 2 pasa c nayson B 1 c.

OcCo6eHHOCTLI0 JAHHOrO pexuMMma SBnseTcs To, YTO Mpu MONyYeHUun Modyrnem agpecHoro
nakeTa, Ha CBOW NOPT AaHHbIX €ro Bbl4acT TONbLKO TOT Moaynb, napametp MYID koTtoporo paseH
agpecy nonyyatena atoro naketa. [aHHbIM peXMM MOXHO yCTaHaBnvMBaTb Ha BCEX MOLYNAX
Kpome 6a30BOro B criyqyae KoHUrypaumm cetm "Touka-MHorotouvka".

Mo ymonuanuio, napametp COPY=1 n B nogaensiowemMm OOMNbLIMHCTBE CIy4YaeB HeT
HeobXoaNUMOCTUN ero N3MeHATb.

ALOPECHbIN PEXXWUM C INOATBEPXOEHWEM

[na paboTbl B agpecHoM pexume ¢ noatesepxaeHnem napametp TXID gomkeH copoepxaTb
nHAMBMAYanbHbIM agpec, a napameTp WA y nepedarouse2o modysisi oTnmyeH ot 0.

Mpn nonyyeHWn Takoro naketa MPUEMHbIA MOAYMb OTCbINAeT KOPOTKOoe MNOATBEpXKAeHWne
(ACK) o ero npuéme otnpasutento (ecru rnakem rpuHAmM ¢ owubkamu, rnodmeepxoeHue He
omnpasnsgemcs). OTnpaBUTENb Xe NPU HenonydYeHn NOATBEPXKAEHUA NOBTOPSAET nakeT. Takum
o6pa3om, B AAHHOM peXuMe MMETCA rapaHTUK JOCTaBK/ AaHHbIX.

He HyneBon napametp WA 3agaeTt BpeMs 0XXuaaHus NoaTBEPXKAEHWS, KOTOPOE BblpaXkaeTcs
N KpaTHO BpeEMEHU nepedayn 1 naketa MakCUMmarbHOMoO pasmepa Ha TeKyLlen CKOpOoCTU B admpe.
Hanpumep, Ha ckopoct AR=3 Bpemsi nepegaym naketa MakcMmaribHOro pasmepa cocTaBnsieT
715 wmc. MNMpwu 3HaveHne WA = 3 BpemMs oxXuaaHua nogreepxaeHmsa coctasut 3 X 715 = 2145 mc.

B OaHHOM pexume 3agencTBOBaH [OMNOMHUTENbHLIM NapameTp TRY, KoTopbii 3agaet
yncrno nonbiTok (0-7) nepedaym naketa OaHHbIX B Criydyae OTCYTCTBUS noaTrBepxaeHus. Ecnu
napameTtp TRY paseH 0, TO Npn OTCYTCTBUS CBA3M C YAaneHHbIM MogyneMm, nakeT AaHHbIX Oyaet
peTpaHcnmpoBaTbcsl 6eckoHevyHoe uucno pa3. Ecnu napametp TRY paBeH oT 1 go 7, To no
nctedeHun yucna nepegad TRY m OTCyTCTBMSA NOATBEPXAEHUA, nepedarlimin Moaynb yaansaet
TeKyLU NakeT AaHHbIX U3 cBoero Bydepa.

YpaneHHbI MOAayNb NpU 3TOM MOXeT ObiTb Kak B LUMPOKOBELLATENBHOM, Tak U1 B OQHOM U3
afpECHbIX peXnmax.

Mpymepbl kKoHUrypauum (npy BeiBoge koManabl $DMP):

TXID=001 WA=1 TRY=0 BpeMS OXUOAHWA NOATBEPXOEHUS paBHO BpeMeHW nepefayn 1-ro
naketa MakcumanbHOro pasmepa. B cnyyae oTcyTcTBUA CBA3M C
moaynem 001, nakeT nepenaetca 6eCKoOHeYHOE YMCHOo pas.

TXID=001 WA=2 TRY=3 BpeEMsl OXuaaHus MOATBEPXOEHWUS pPaBHO BpeMeHu nepefaunm 2X
nakeToB MakcumansHoOro pasmepa. B cnyvae oTcytcTBusa CBA3W C
mogynem 001, nakeT nepenaetca 3 pasa nocrie 4yero yaanseTcs.

Mpun oTcyTCTBMM NoBTOPUTENEN B cucteme, napametp WA Heob6xoamMmo yctaHaenmeaTth B 1.
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5.10.5 OCOBEHHOCTH MPUMEHEHMST APECHOIO PEXXUMA C IMOOTBEP)XXOEHWEM

Ecnu npegnonaraetca ucnonb3oBaTb MOAYNW ANS CBA3W TONbKO ABYX OOBLEKTOB Mexay
cobol, TO Ha nepBbI B3rnsg 6onee NOrMYHbIM BbIFMAAUT UCMONb30BaHME aApPecHOro pexuma c
NOATBEPXAEHNEM, @ HE LUMPOKOBELLLATENbHOrO, MOCKOMbKY B PEXMME C NOATBEPXKAEHNEM MOLYU
«rapaHTUpPYHT» OOCTaBKY AaHHbIX.

Tem He MeHee, Korga BHelwHee o06oOpygoOBaHME WUCNONb3yeT MNPOTOKOMbl C COBCTBEHHbLIM
MEXaHM3MOM MNPOBEPKMN LIENOCTHOCTM M focTaBkm coobwenun (bonng, Modbus n nogobGHble),
Aaxe B cucTeMax U3 2-x OOBLEKTOB Iydlle WCMONb30BaTh LUMPOKOBELLATENbHbLIA PEXUM UMK
agpecHbIn 6e3 nogTBepXKOEHUS.

[deno B TOM, 4TO NoATBEpPXAEHNE LOCTaBKM Ha ypOBHE MoAyrnen BHOCUT B paboTy cUCTeMbI
3NeMEeHT HenpeackasyeMoCT! U HeynpaBisieMOCTU, YTO B HEKOTOPbIX Cry4asix MOXET NPMBECTU K
HepaboTOCMOCOBHOCTU CUCTEMBI. DTO CBA3AHO C TEM, YTO Ha paboTy NnpoTokosa obMeHa AaHHbIMN
Ha ypoBHE BHelUHero obopyaoBaHWUS HaknagblBaeTcsl COOCTBEHHbIV NPOTOKO oOMeHa AaHHbIMK
Ha ypoBHe Moaynew.

Kak npaBuno, gaxe B cny4yae cuctembl U3 gByx 00bekToB, obopydoBaHue paboTaeT no
NPUHLMNY «3anpoc-OTBET» - MacTep NocCbINaeT 3anpoc 1 XaeT OTBET OT cnewnsa. NMpeacrasum, 4To
MO KakoW-TO NPWYMHE OOWMH M3 3anpoCcoB MacTepa He Obin AOCTaBMNeH C NEpPBOro pasa (Nomexu B
pagvokaHane) n mogynb, 3anporpaMMMpPOBaHHbIN Ha paboTy C noATBEpPXOAEHUEM HadvHaeT
NOBTOPSATb €ro HecKonbko pa3. MacTtep npu 3TOM yxe He Joxgancs oTBeTa Ha 3TOT 3anpoc U
nocblnaeT B MOAyMb CAeAyoLWniA 3anpoc, KOTOpbIA nonagaeT B 6ydep Moaynsa u xaet TaMm cBoen
odyepeamn Ha oTnpaBKy (MOAYNb 3aHAT AOCTABKOW NpeablayLero 3anpoca).

Taknx 3anpocoB MOXET HaKoOMUTbLCA HECKOSbKO, U NpU BO30OHOBNEHWM CBA3WN BCe OHM OyayT
nepegaHbl B 3comp, NpUHATBI CNENBOM, U CreB OTBETUT Ha BCe 3TW 3anpocbkl. Mactep MoxeT ObITb
He roTOB K TaKOW CUTYyaLUM — OH YXXe U «3abbin» Npo He OTBEYEHHbIEe 3anpockl, a TyT OHM ByayT
NOMy4eHbI.

B xyawem cnyyae (npn 4OCTaTOYHO NPOAOCIHKUTENBHOM NPONaaaHnumn CBA3M) MOXET Cy4MTbCA
Takke cuTyauusl, korga MOMHOCTbI0 3anonHuTca Gydep mMoaynsa M AaHHble Ha BXoAe B MOAYIb
OyoyT NpOCTO NOTEPSIHBbI.

Takum obpasom, Npy UCNOMNb30BaHWMM aApPECHOro pexuma C NoATBEPKAEHMEM BO3MOXHbI
cuTyaumu, Korga BpeMsi MosfydeHusi OTBETa Ha 3anpoc CTaHOBUTCA HenpeackasyembiM. Kpome
3TOro, ecTb BEPOSITHOCTb BbIXO4A CUCTEMbI U3-NOA KOHTPOMS U NOTEPU AaHHLIX — MOAYNM MOryT
ObITb 3aHATBHI 0becneyeHVeM rapaHTUM LOCTaBKM YXKE He HYXHbIX AaHHbIX, @ HY)XHble AaHHble
OyayT CTAHOBUTBLCS HEHY>KHBIMW UM BOBCE TEPATHCS.

B wmnpokoBeLLaTenbHOM xe pexnme (Mnu agpecHbii 6e3 noaTBEPXKAEHMS) HEYNpaBnsaeMbIX U
HEOOBACHUMbIX CUTyauUUn BO3HUKHYTb HE MOXeT. Xylee, YTO MOXET CMy4uMTbCa B Criyyae
npobnem co CBA3bID — Ha HEKOTOpble 3anpocbl He ByAyT NofnyyYeHbl OTBETHI, @ NPU NOSABIIEHUN
cBsA3M paboTa cucteMbl aBToMaTU4eCKn GbICTPO BO30OHOBUTCS.

B oTnmumne oT ocTanbHbIX PEXMMOB, B aAPECHOM PEXNME C NOATBEPKAEHNEM B Crlyvae
ycTaHoBku napameTpa $TRY B He HyneBoe 3HaYeHUe 1 nepeaaym naketa HECKONbKMMM
yacTsMu, B Cnyyae oTCyTCTBUA CBA3U (AOCTUXKEHUe cyeTumnka TRY 3a4aHHON BENUYNHBI) He
nepefaHHble OCTaBLUMECs AaHHble yaanaTces u3 bydepa.

fonycTtum, yto B pexxume EOT Ha NopT AaHHbIX Npulien eavHbin naket pasmepom 300 6anT.
Mogynb He moxeT nepegaTb 300 6anT ogHUM NakeTom M pa3obbeT ero Ha 2 nakeTa, Hanpumep,
240 n 60 6anT. B cnyyae, ecnu cH4eTYMK HENONYYEHUS NOATBEPKAEHUSA AOCTUTHET CBOErO
3aJaHHOro 3Ha4yeHus nNpu nepegade nepsoro naketa 240 6anT, To ocTtaBwmnnca naket 60 6ant
He BygeT nepegasaTtbes M OygeT yaaneH ua Gydepa.

5.11 PerrpaHCAsIUMS NAKETOB

Mogynb cnocobeH peTpaHcnupoBaTh NakeTbl, HE yTpayMBasi CBOMX OCHOBHbLIX (PYHKLWA.

B cucteme moxet ObITb 4O 8 peTpaHCNSATOPOB, HOMepa KOTopbIX 3agatoTcsa komaHgon $RT.
Aapeca peTpaHcnMpyeMbix NakeToB 3agatoTcsa komaHgon $RID.

B kaxgom nakeTe, nepefjaBaeMOM B 3(pup, HaxXoOUTCHA crieumansHOe peTpaHCrauMoHHOe
none (PI1), koTopoe obpabaTbiBaeTCA KaxabiM akTUBHbIM peTpaHcnaTopoM. Mogynb, paboTas B
pexuMme peTpaHcnsaTopa, NnpuHumas kagp ns acpupa, aHanuaumpyet Pl n agpeca RIDx. Ecnv B PT1
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5.12

OTCYTCTBYET MapKkep peTpaHCnsauumn ns aHHOro MOoAyns W agpec B Nakete coBnasn ¢ O4HUMM K3
RIDX, npuHATBIA Kaap 3anvcbiBaeTCsl BO BHYTPEHHIOK PETPAHCNSLMOHHYO ovepeab, paboTatoLyto
no npuHumny FIFO (nepBbii BOweN, Nepebii BbILEN).

PeTpaHcnaums cooOLeHnA, HaxOoOAWMXCAa B OoYepean, MMEET MEHbLUMI npuopuTeT no
CpaBHEHMIO C nepegadven COOCTBEHHbLIX [OaHHbIX Moayns. PeTpaHcnaums MHPOPMAaUNOHHBLIX
NakeToB NPOUCXOAMT TOMNbKO B Cllydae NpaBuibHOMo NpMémMa Bcex AaHHbIX naketa 6e3 owmnbok.

MockonbKy moaynb B acdupe pabotaeT B NONYAYNSEKCHOM pexume, npyv NpUMEHeHUU
peTpaHcnsATOpoB 0bLan CKOPOCTb Nepeaayn yMmeHbLaeTca NpsiMoO NPOMNoOpLMOHAribHO KONMYECTBY
aKTMBHbIX PETPaHCMATOPOB, 3adeWCTBOBaHHbIX B Mpouecce nepefadv LaHHbIX  Mexay
aboHeHTamw.

Ana akTMBu3aumm pexmma peTpaHCnsAuMM OOCTAaTOYHO MPUCBOUTL MOAYIHO YHWUKaNbHbIN
pPEeTPaHCNSALUMOHHBLIN  HOMep  (komaHga $RT) um  BBectM xota Obl  oguMH  agpec
oTnpasuTens/nony4vaTtens, nakeTbl KOTOPOro HeobXxoAnMo peTpaHcnmpoBaTth (komaHaa $RID).

Bonee nogpobHO O [ONOMHUTENBHBLIX BO3MOXHOCTSIX MO peTpaHcnsuMM CM. B pasgene
«PaclivpeHHble BO3MOXHOCTM NpMemMa U peTpaHCAsLMM NaKeTOBY.

AIroPUTM BbIXOAA B 3omP (LBT)

B HopmanbHOM pexunme paboTbl, NPU HaNUYMM AaHHbLIX U OTCYTCTBUSI NpUema MnonesHbiX
AaHHbIX B TEKYLIMA MOMEHT, MOAYIMb Cpa3y HauvHaeT nepedaBaTb CBOW AaHHble B 3cup. ITOro
AO0CTaTO4HO Ansi 6ONbLUMHCTBA MPUMEHEHNN NOCTPOEHHbLIX MO cucteme "3anpoc-oteeT". OpgHako
BO3MOXHbI BapuaHTbl NOCTPOEHUSI CUCTEM, KOrAa HECKOMbKO MOAYMEN AOMKHbI HE3aBUCUMO APYr
OT Apyra nepegasatb JaHHble. B aTom cny4vae, ¢ 6onbLlien gonen BepoATHOCTM MOTYT BO3HUKHYTb
KONNun3nm Npu nepefade AaHHbIX, YTO NPUBEAET K UX NOTepe yXKe Ha HayanbHOM aTane nepegayu.

[na Taknx crnydaes, B MOAYyIe peann3oBaH NPOCTON anropuTM MHOXECTBEHHOIo JOCTyna K
acupy (Listen Before Transmit). Anroputm 3akrnoyaeTcs B NceBOOCNyYalnHOW 3apepxke nepeq
nepegadven, B Te4EHUN KOTOPOM OCYLLECTBNSIETCA aHanu3 adupa Ha npegmeT npuema nakera.
Ecnn B TeyeHUn 9TOM 3afepXKu M3 achmpa NpUHAT nakeT (UM HadMHaeTcs npuem), nocne ero
06paboTkM 3agepxka reHepupyeTcst 3aHoBo. Ecnu npyvema naketa He Obino, Modynb HauynMHaeT
nepegaBaTb CBOW [fdaHHble. AnropuTm 3agaetca napametpom $LBT v moxeT npuHuMaTb
crnegyroLme 3HavYeHus:

0 - oTcyTCcTBME 3adepek nepeq nepegaden (Mo yMonyaHui);

1- "anuHHbIR" anropuTM. 3agepxka Ons aHanusa adupa KpaTtHa BpemeHn nepegaym 1/2 ot
ONWHbl  npeambynbl. MakcumanbHas 3agepXka paBHa BpeMeHu nepejayn naketa
MakcMmMmaribHOW AfMHbI Ha 3a4aHHOW CKOPOCTY;

2 - "kopoTkmn" anroputMm. 3adepxka Ans aHanusa adupa KpaTtHa BpemeHu nepegadnm 1/3 ot
ONvHbl npeambynbl. MakcumanbHasa 3adepkka paBHa BpeMeHn nepegaunm 1/2 nakerta
MaKcuMarsibHOW ANMHbI Ha 3a4aHHOMN CKOPOCTH;

K npumepy, Ha ckopoctv $AR=3 Bpems nepegaus naketa MakCUMarbHOW ONUHbI
coctaBnseT 715 mc. B cnyvae "gnuHHOro" anroputMa Mofyrnb reHepupyeT nceBOoCcrnydYanHyro
3agepxky kpaTtHyto 30Mc B npegenax 715 mc (B cnydae "kopoTkoro" - KpaTHyto 15 Mc B npegenax
355 mc). Ecnn B TeyeHumn aTOM 3afepKKM HET npuvema naketa Mogyfib BbIXOAUT Ha nepegady,
NHa4e NpMHMMAaET NakeT U 3aHOBO FreHepUpyeT 3a0ePXKKY.

Kak BMOHO 13 cpaBHEHUs, "KOpOTKMA" anroputm Gonee "GbiCTpbIN” 1 B crydYae HeGONbLLIOro
Konuyectea MoAyrnen B CUCTEME, NO3BONSAET YBEMUYUTb MPOMYCKHYIO CMOCOOHOCTb He TpaTA
NUHee BpeMs Ha aHanms admpa.

B cuctemax ¢ ogHumM "mMacTepom” pekomeHayeTcs oTknoyate anroput™ LBT T.k. oH
MOXET MPUBECTU K HE KOHTPONUPYEMOMY BpEMEHW OTKMNMNKa "Cnane" moaynemn ns-3a
reHepauumm NnceBooCNyYanHbIX 3afiepXXek nepeq nepegayven AaHHbIX B aup.

© 000 «PATEOC» 1998-2024 e.



Paduomodem «CIMEKTP 868 Lora». Pykoeodcmeo no 3kcrnjyamayuu Cmp. 41 u3 78

6 DOPMAT INAKETA B 3®HNPE.

6.1

MakcumanbHbI 06wWull pa3mep naketa B acpupe coctaensieT 256 6ant. [epen nepenayen B
3bvp gaHHbIe NpoXoaAaT criegyowme atanbl npegsapuTensHon 06paboTku:
e [poBepKa JaHHbIX Ha 7 OUTHLIN chopmaT. CxaTume B criydae NofnoXnTeNnbHON NPOBEPKMY;
e fobaBneHne n3bbITOYHOCTN (MOMEXOYCTOMYMBOE KOANPOBAHME);
e pasbueHne AaHHbIX Ha 6nokM No 32-6aNT M BblYMCNEHNE KOHTPOMBbHOM CyMMbl ANSA KaXaoro
6roka.

Mpy npuéme naketa u3 acmpa Moaem co3fdaeT MapKepbl NPaBUbLHOCTU MPUEMA KaXKOoro
6noka uHOpMaUMK - BbIYUCIISIETCH €ro KOHTPOSibHasi CymMma M CPaBHMBAETCSt C MOMYyYEeHHOMN.
Ecnu KoHTponbHbIE CyMMbI COBMNazatoT, Mapkep Anst 3Toro 6roka yctaHaBnmBaeTcs B «1», 1 6nok
KOMMpyeTcsl BO BHYTpPeHHWI Oydep. WMHave mapkep yctaHaBnuBaetcs B «O», a 6nok
urHopupyetcsi. Ecnn nocne o6paboTku naketa BCe Mapkepbl paBHbl «1», AaHHblE CYMTaKOTCS
KOPPEKTHbIMW 1 MNepefarTcst B NMOpT Moayns. VHave oxuaaeTcss NOBTOPHBLIA NPUEM OaHHOro
nakeTa (ecnv 3To NofapasyMeBaeTCsi yCTaHOBIEHHbIM PEXMMOM paboTbl Moaynen).

MNpYMeHeHNe «TEXHOMNOrUN» MapPKEPOB YMEHbLUIAET BPEMSI JOCTOBEPHOWN M rapaHTUPOBAHHOM
nepegaym nHgopmalmmn B criydyae HENPOXOXAEHMS NakeTa c NepBoro pasa.

MOMEXOYCTOWYNBOE KOQUPOBAHUE

[Ansi ymeHblUeHNss NOBTOPHbIX nepegay MHAOPMAaLMOHHBLIX MakeToB, a Tawke Ans 6onee
HaaéxXHoW nepefadv [aHHbIX KPOME WCMNONb30BaHUSA MOATBEPXKOEHWUN, MOXHO MCNonb3oBaTb
npsmoe wucnpasneHne owwnbok. [na 9Toro B MoAyne peanu3oBaHbl HECKOSbKO Ccrnocobos
nomexoyctonymsoro koguposaHusa (FEC): kog Pupa-ConomoHa (RS) u kog XammuHra (HAM).
XapaKkTepuCTUK/ KOAOB NpUBEAEHbI B creaytoLlen tTabnuue:

Koa | CkopocTtb XapakTepucTukm

RS(7,5) 0,714 Kaxxgoe kopgoBoe cnoBo coctouT M3 15 wuHdopmauumoHHblX (i) w©n 6

npoBepoYHLIX (p) 6uT. Ucnpaenenue 3 (MHpoOpMaLMOHHLIX) GuTa.

RS(7,3) 0,429 Kogosoe cnoso coctouT u3 9i+12p 6ut. UcnpaeneHue 6 ouT.
RS(15,11) 0,733 KopoBoe cnoso coctouT 13 44i+16p out. UcnpaeneHue 8 our.
RS(15,9) 0,600 Kogosoe cnoBo coctouT u3 36i+24p out. UcnpaeneHue 12 our.

HAM(12,8) 0,667 Kogosoe cnoBo coctouT u3 8i+ 4p 6uT. Ucnpaenenue 1 ourT.

HET 1 -
Mcnonb3oBaHne FEC npvBOAUT K CHMDKEHUIO «MHAOPMALMNOHHOM» CKOPOCTU AaHHbIX B
achupe (ckopocTb koada). Hanpumep, npu ucnonb3oBaHum koga RS(7,3) npu «dusmyeckom»
ckopocTu B achupe 9600 604 nonyunm «MHopMaLMOHHY» ckopocTb 9600x0,429 = 4118 6oa.
MakcnmanbHbIn pasmep gaHHbIX B adoMpe BKIOYasi 3arofioBOK, HE MOXET MnpeBbiwaTh 256
6anTt, a 7.k. FEC BBOOMT M30LITOYHOCTb, pasMep NonesHblX AaHHbIX, KOTOPble MOXHO nepefaTb B
O[HOM nakeTa ymeHbluaeTcsa. Huxe npuBegeHa Tabnuua 3aBUCMMOCTM MakCMManbHOro pasmepa
AaHHbIX B ogHOM nakete oT FEC B nopsigke yBenuyeHnst pasmepa naketa.
Kog FEC | MakcumanbHbIn pasmep gaHHbIX, 6anTt
RS(7,3) | 101
RS(15,9) | 139
HAM(12,8) | 158

RS(7,5) | 168
RS(15,11) | 170
Bes FEC | 234

Ecnu nonb3oBaTtenbcknii 06beM OaHHbIX Npy (POpMMpPOBaHWUS NakeTa He yMellaeTcs B
MakcumanbHbI pasmep npu BolbpaHHom koge FEC, moayne aemomamu4decku meHset FEC ans
yBENUYEeHNs1 MakCMMarnbHOro pa3mMepa naketa B COOTBETCTBUM C TabnuLeN BhiLLe.

Hanpumep, ecnu ucnonb3yetca koa RS(7,3), To npu nepegaye 120 6awt kog FEC ansa
Tekyliero naketa nsmenntcsa ¢ RS(7,3) Ha RS(15,9). Unun, ecnn Heobxoammo nepegatb 235 6ant
n kog FEC He ncnonbsyetcs, To B adupe OyaeT 2 naketa - 234 6ant 1 1 6anrT.

Tvn NOMEXoyCTOMYMBOIo KOAMPOBAHMS U NepemMexxeHust 3agaeTcs komaHgon $FEC.
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Mpu3Hak ncnonb3yeMoro koaa nepesaércsi B 3arofioBke naketa, NodToMy HeT
HeobX0AMMOCTM YCTaHaBNMBaTb OAMHAKOBbIN TUM KOAa Ha BCEX MOOYNSIX.

6.2  TMEPEMEXEHME

Ha npaktuke 4acTo WCKaxalTcsa He oTaenbHble 6uTbl, a uenble nocnegoBaTenbHOCTU
WHPOPMALIMOHHLIX  ©OuT, noatomy npu ucnonb3oBaHun FEC addpektMBHO npumeHeHne
nepemMexeHus MHPOPMaLIMOHHBIX N MPOBEPOYHbBIX CUMBOJSIOB.

lMpouecc nepemexeHMs 3aknyaeTcsa B Mepegade cHayana nepBbiX CMMBOSOB KaXdoro
KOQOBOro CrioBa, NOTOM BTOPbIX, TpeTbMX W Tak danee. B cnyvyae BO3HWMKHOBEHMS MaKeTHOW
owmnbkn nocne npoueaypbl AenepeMexeHus OWMOKM paBHOMEPHO pacnpedenaTcs B KaXaoM
kogoBom croBe. Mpy 3TOM NoBbIWAETCA BEPOSATHOCTb MCNPaBNeHNst OLUMOOK B MPUHATLIX AaHHbIX.

McnpaBnsembix ownbok VMcnpaensiembix owmnbok ¢
Kon 0e3 nepemexeHus, out nepemexeHnem B 6noke Ha 32 6anTa

out 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

Mpwn BLIGOpE TMNa FEC 1 nepemexeHns HeobXo0aANMO y4nTbIBaTb XapakTep Nomex B agupe
unn pexum pabotel mMoayns. Hanpumep, B agpecHOM pexume € noaTBEPXKAEHMEM, Korga
HenpaBW/IbHO TMPUHATBIM  NakeT 6ydeTr peTpaHCIMpoBaH, Kak MpaBuno, LenecoobpasHo
nucnonb3oBaTtb MEHEEe MOLHble KoAbl WnNu BOBce o0b6ontTMch 6e3 Hux. B pexnme xe
LUMpOKOBeLlaTeNbHbIA rapaHTUs AOCTaBKM AAHHbIX OTCYTCTBYET, U Of15 NOBbILLEHUS BEPOATHOCTHU
AOCTaBKM onpaeaaHo ncnonb3oBaHne Toro unu nHoro tuna FEC.

6.3  MynbTvnnuMkAuMsl GAHHBIX

Ecnu pasmep nonb3oBaTenbCckMX AaHHbIX ANs TEKyLlero naketa 3Ha4YuTeNbHO MeHbLUe
MaKcUMarnbHOro pasmepa naketa B agupe npu BbiopaHHom koge FEC, moaynb KonupyeT AaHHble
no 6nokam 3anonHsas BCH BO3MOXHYK ASIMHY nakeTa. OTO yBenuMYMBaeT BEPOSITHOCTb Nprema
MHpOpMaLIMK - HA MPUEMHOM KOHLIe MOAYJ b NO KOHTPOSbHOW CyMMe BblGUpaeT npaBusbHbIA 610k
M OTKMObIBAaET HEKOPPEKTHbIN. B cnepytowlein Tabnvue npueBeaeHa 3aBUCUMOCTb MyNbTURNMKaLUA

OT pa3mMmepa gaHHbIX 1 BblopaHHoro FEC.

FEC Pasmep gaHHbIX, 6anT Pasmep mynbTunamkaumm
HET <33 3
< 65 2
<97 2
> 96 HeT
HAM(12,8) <33 3
<65 2
> 64 HeT
RS(15,9) <36 3
> 36 HeT
RS(15,11) <33 3
< 66 2
> 65 HeT
RS(7,3) <31 3
> 30 HeT
RS(7,5) <33 3
< 66 2
> 65 Het

Hanpumep, gons koga RS(7,5) pasvep MynbTunnAMkauum 3 O3Ha4YaeT, 4YTO ecnu
nonb3oBaTenbCkne AaHHble ANna Tekywero naketa 6yayt ot 1 go 32 6ant, TO OHM OyayT
aybnuposaHbel 3 pasa B ogHOM nakeTa. Ecnu pasmep AaHHbIX MpeBbiwaetr 65 6ant, 10

MynbTUNNUKAUUN HE 6y,c|,eT.
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NOPT NAKET
ON0oK AaHHbIX onok 32 6ant onok 32 6ant 6nok 32 6bant
32 bant (konus N1) (konus N2) (konnsa N3)
\ / + \_ /
Onok 32Q4anT Onok 32 6ant 6nok 32 T
PALOS®UP (KOHMK (korma N2) (Konvm%
V4 + V4 NOPT
610K gaHHbIX 32 6ant
onok 32 6ant 6nok 32 6ant 6ok 32 6ant (konma N2)
NPUEM (korns N1) (kornsa N2) (konusi N3)

Bo3amoXHOCTb MynbTUNNMKaummn 3agaetcs komaHgon $DM.
Mo ymonyaHuio MynbTUNAMKaUUA BKINKOYEHa.

Mpwn BKIOYEHHOM WIMPOBaHMS AaHHbIX AES, MynbTunnmkauus aBTomaTU4eCKn
oTKnoYaeTcs. Takke, Npu MynbTUNANKALMM HE OCYLLECTBNSETCS aHann3 AaHHbIX
B TEKyLLEM nakeTe Ha 7 BUTHOe 3HayeHue.
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7 PACLUNPEHHBIE BO3MOXHOCTU NMPUEMA U PETPAHCJISIUNN

PacluumpeHHble BO3MOXHOCTM ANA  peTpaHCcnauunm M npuéma nakeToB noapasymeBaroT
AOMOMHUTENbHBIN aHanuM3 nakeTa no nofny4YeHHomy peTtpaHcnsauynoHHomy nonto (PI1) ¢ uenbto ero
AanbHenwen petpaHcnauun n/unm npuéma. Jlrobon naket, npegHasHadYeHHbIA NG pacLlUMPEHHON
peTpaHcnsauMm nnu npuéma, naeHTMuuMpyeTca agpecom, KOTopbld 3aHUMaeT OAHY S4velrky BO
BHYTpeHHen Tabnuue moayna. Bcero MoxeT ObITb 3anporpaMmMmnpoBaHo 40 8 pasnnyHbIX sveek. B
agpece a4enkn MoxeT ObITb Kak MHAMBUAYarnbHbIN agpec, Tak U Macka Ha noarpynny wunu rpynny.
Hannune mackm o03HayaeT, 4TO He OyaeT MPOUCXOAUTb CPaBHEHWE CTapLluMx W/unu mMnaglimx
3HA4YeHUN afpecoB MOSTYYEHHOro MakeTa U agpeca siYenku, a OKOH4YaTernbHoe pelleHune byaet
OCHOBbIBaTbCSl HA CpaBHEHUWN YacTen afpecoB, He «3aKpbITbIX» Mackon. Kaxpgaa suenka MoXeT
cogepxatb nobon ngeHTUdmnkaTop agpeca (peTpaHcnauus unu npmém). Adenkn Heobxoaumo
pacnpenenstb Mexay uaeHTudukaTtopammn, ucxoga M3 peanbHOM HeobxogumocTv, M no
BO3MOXHOCTM Ha3Ha4yaTb agpecauuio B pagmoceTy Takmm obpasoM, 4Tobbl Gblna BO3MOXHOCTb
BBEOEHNA He WHOMBMAYyaNnbHbIX agpecoB, a rPYNMNoBbIX WM LUMPOKOBELlaTeNbHbIX.
NaeHTndukaTop Kaxxaon sideriku aBTOMaTUYeCKM npucBamBaeTcs nNpu BbiNOnHeHMn komaHg $RID
n $PID.

Kaxgas suerka MOXeT cogepXaTb cneuuanbHyro Macky ans adHanusa PI1 naketa. [pu
nporpaMMMpoBaHnM Macku nNpedycMOoTpeHbl ABe norudeckue onepauun: «UIMW» (cumeon «|» ) u
«W» (cumBon «&»). Ecnn mackon Heo6xoaMMo BbIAENUTbL OAMH UM HECKONbKO peTpaHCNATOPOB,
yKkasaHHbIX B Pl nakeTta, To ucnonbadyetcs onepauus «AJW», ecnun rpynny — onepaunsa «U». Ecnu
nakeT OT peTpaHcrnaTopa (rpynnbl peTpaHCNATOPOB) OOMKeH ObiTb obpaboTaH, Heobxooumo B
KOMaHae NporpamMmmMupoBaHUs Macku ykasaTb 3HaK 00paboTkm «+», uHa4Ye — «-».

Mpu nporpammupoBaHun agpecos $RIDx BBoasATCcsA cneayolime napameTpsb:
e [pu3HaK agpeca NOBTOPSIEMOro NakeTa (agpec oTnpaBuTens/agpec nonyyarens);
e Mpu3HaK paspeLleHnst Ha nosTop naketa ¢ PI1, paBHbIM «O»;
e cneumarnbHas Macka un noruyeckasi onepaumsi, kKotopas onpegensieT 4enNcTBmMe Mexay
3anporpaMmMmMpoBaHHON Mackon 1 nony4vyeHHelm Pl nakeTa.

MporpammupoBaTb aHanu3 Macku Pl cnegyeTt TONbKO B TOM Criyyae, ecnu mexay
KOHEeYHbIM aBOHEHTOM U LIENOYKON PETPaHCNSATOPOB CYLLECTBYET «npsiMasi BUOUMOCTb» B
pagnoacpupe, BCNeacTBME Yero MOXeT YBENUUMBATLCA TpaduK CriykKebHbIX NakeToB M3-3a
MHOXXECTBEHHOWN peTpaHCnsLmN.

PaccmoTpum npumMep HeobGxoaumocTu aHanmsa Pl naketa Ha npegMeT MOBTOPEHWUS,
yuYnTbIBas creumnanbHyo Macky.

B cnyyae ecnv peTpaHCNsSTopbl HAX0AATCA B MPSIMOM BUAUMOCTU ApYr OT Apyra, MOryT UMeTb
MECTO NWLLHWE NOBTOPbLI NakeToB. [laHHasa cuTyaums UNMCTPUPYETCS Ha CreayHoLLEeM PUCYHKE:

008 TXID=FFF

O%"(l)v M 007

— Rt 2004
i:!.OOS

Mogynu 002, 003 n 004 «cnblwat» Apyr Apyra u paboTalT B pexuvMe peTpaHCcrsaTopoB
nakeToB Ans mogynen 008, 006 n 007 ot 6asosoro 001.

PaccmoTpum npoxoxaeHue wupokoBeLlatensHoro naketa ot 001 go 006. B gaHHou cutyaumm
mogynb 003 nosTopuT npsamon naket oT 001 v nakeTbl, peTpaHcnupoBaHHble Moaynamu 002 n
004. CnepoBaTtenbHo, B HanpasneHun mogyns 006 G6ypet 3 naketa ot 001. Takke, Ha 006
BO3MOXHO MPOXOXAeHue (NYHKTUPHas NUHUS) NPSMbIX NakeToB OT peTpaHcnaTopos 0 n 2. Sdup
OyaoeT 3abuUT NULLIHMMK NakeTamMn U CKopee BCero, Takas cuctema pabotatb He Byaer.

002

B 2
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3apagum ana mogynen 006 n 003 Tenepb Takyt paclUMPEHHY KOHUrypaumio:

TXID=FFF

% 4'0/ 007

RID0=001 S1 02]-

[na mogyna 003 koHGUrypaumsi paclundpoBLIBAETCA Kak:
RID00=001 S1 02|- He noBTopsTb NakeTbl oT 001, ecnn oHW NpoLunu Yepes peTpaHcnsaTop 0 UM 2
RID01=006 S1 MoBTopATb NakeTbl oT 006

[nsa 006 koHUrypaums paclungpoBbIBaEeTCA Kak:
PID00=001 1]+ MpuvHumaTh NakeTbl OT 001 TONBLKO, €CNKU OH NpoLlen Yepes peTpaHcnaTop 1

OkoHuaTenbHasi HacTponka cuctemMbl OyaeT BbIrMAAEeTb CreayowmnmM obpasom:;

PIDO=001 0 -008 001 | TXID=FFF
g \/f? PID0=001 2|+
O

RID0=001 S1 12| — 00103?1302 RID0=001 S1 01}-
RID1=008 S1  ppo=001 1|+ R0 st - RID1=007 S1

Mpymepsbl NporpaMmMMpoBaHUS Macok:
RID1=001 S1 57&+ | PeTpaHcnupoBaTb nakeTbl OT 001, TONMbKO €CMN OHM YXe PEeTpaHCrMpOBaHbI
peTpaHcnsitopamu 5 1 7. B ntobom gpyrom cnyyae oHM He peTpaHCApPYOTCS.

RID7=001 D1 57&- He peTpaHcnupoBaTb nakeTbl, nNpeAHasHavyeHHble moaynio 001, koTopble yxe
peTpaHcnMpoBaHbl peTpaHcnaTopammn 5 U 7. B niobom gpyrom crnydae OHu
peTpaHCNpyrOTCS.
RID1=001 SO 07|+ PeTtpaHcnnpoBate naketel oT 001, TONMbKO ecrnvm  OHW  yxe  Bbinu
peTpaHcnMpoBaHbl peTpaHcnaTopamu 0 U 7. B niobom gpyrom cnyyae oHu He
peTpaHCnpyroTCS.

RID1=00F S1 07|- He peTpaHcnmpoBaTtb nakeTbl oT rpynnbl aboHeHToB (001, 002...00E), koTOpbIE
yxe Obinu peTpaHcnupoBaHbl petpaHcngatopamu 0 WU 7. B nobom gpyrom
crny4ae 3Ty nakeTbl OT AAHHOW rpynnbl aDOHEHTOB PETPaAHCIIMPYIOTCS.

Ewe ognH npumep (NOBTOPUTENM B NIMHMIO) NOKa3aH Ha PUCYHKE HUXKeE:

N iy A, DU e

[ReoOjooz  [Reljoos [Re2joos  [RE3]00s

RID0=001 S1 RID0=001 SO RID0=001 SO RID0=001 SO
RID1=00F SO RID1=00F SO RID1=00F SO RID1=006 S1

Heobxoanmo obecneunTb cBA3b mexagy mogynsmm 001 n 006. [na atoro noHagobunock 4
peTpaHcnsTopa. [Mpu nnaHupoBaHuM OOHaPYXMNOCb YacTUYHOE MNPOXOXAEHME paguocurHana
mexay mogynamu 002 n 004 u mexagy 003 u 005. Ecnn 3anporpammupoBaTb peTpaHCrsaTopbI
cTaHgapTHbIMK cpeactBamu (6e3 aHanu3a macok), 7o B acdmpe byayT NULIHWE nakeTbl, KOTOpble
MOTyT NPMUBECTU K HE paboTOCNOCOBHOCTUN CUCTEMBI.
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7.1

\O<—>O<—>O<_>Ol
002 003 Rt 2]004 MOOS

RID0=001 S1 RID0=001 SO 0&+ RID0=001 SO 1&+ RID0=001 SO 2&+
RID1=00F SO 1&+ RID1=00F S0 2&+ RID1=00F S0 3&+ RID1=006 S1

BBeneHne cOOTBETCTBYHIOLLMX MACOK Y PETPAHCINATOPOB MO3BOSIAIO CTPOro onpeaenuTb NyTb
NPOXoXaeHus nakeToB mexay moaynsmu 001 u 006 He obpallasi BHUMaHME ecrnv Nn npsiMoe
NPOXOXAEHMEe cUrHana Mexay MoaynsiMy peTpaHCnATopaMm Unu HeT .

T1PUEM PETPAHC/INPOBAHHbIX MAKETOB

Mpy NpoxoxaeHUn nakeToB Mexay MOAynsiMn Yyepes ceTb NOBTOpUTENen (peTpaHCnAToOpoB)
XenatenbHO WCKMYNTb AyOnMpoBaHMe OT COCEeOQHUX PETPaHCSATOPOB HEKOTOPbIX CryXebHbIX
nakeToB npouecca obmeHa UHopmMaumen, T.K. OHM TPebyT HEMEOTEHHON peakumun, 1 NO3TOMY
BO3MOXHO 3arnofiHeHne aduvpa MNUWHUMKM NakeTaMmu, 4YTO YMeHbluaeT OOLLy0 MNPOMyCKHYO
CcnocobHOCTb kaHana.

Ona ncknioyYeHnsa NpMéma He HyXKHbIX NaKeToB UMEETCH BO3MOXHOCTb YCTAHOBUTbL MacKy Ha
NPUEM/UrHOPUPOBAHNE MaKeTOB TOMbKO OT OMNpPedeneHHbIX PeTpaHCAATOpPOB WM rpynnbl
peTpaHcnsaTopoB. [MporpaMmmupoBaHue MNpuéma nakeTa OT PEeTPaHCNATOPOB OCYLLECTBSETCS
komaHgHon $PIDXx. Bcero moxeT ObiTb 3anporpammupoBaHo A0 8 3HayveHwun PID. CuHTakcumc
BBOJA W NOrMka Macku aHanornyHa macke npu aHanmse Pl npouecca peTpaHCcnsumMm nakeTos.

PaccmoTpum npumep:

@) TXID=FFF @ :FFF

\/ Rt 0 Rtl/ Rt 2
[002] Pivo=o01 11+

Honyctnm, Kak 3anporpammMumpoBaHbl peTpaHcnatopbl 0,1 u 2 HensBecTHO. Ho U3BECTHO, YTO
moaynbs 002 HaxoguTcs B pagvoBMaMMocTn Bcex 3-X. Takke, eCTb 4acTU4Hoe npsmoe
npoxoxaeHune naketos mexagy 001 n 002. Heobxogmmo, 4Tobbl NakeTbl oT 001 BOCApPMHMMANUCh
mogynem 002 no eAMHCTBEHHOMY MyTW - Npowlealme Yyepes peTpaHcnsartop 1.

Mocne BBoga moaynto 2 3HadeHne PID00=001 1|+ , mogynb 6yaet obpabaTbiBaTe NakeTbl
TONbKO MNpoLuealume Yyepes peTpaHcnsaTop 1. Bce octanbHble 6yayT UrHOpUpOBaThLCS.

Mpumepbl NporpaMmMMpPOBaHUst Macok:

$PID0=001 57&+ MpuHumaTte nakeTbl OoT 001, TONbKO €eCcnuM OHU OblNM  peTpaHCNMPOBaHbI

peTpaHcnsaTopamun 5 U 7. B niobom apyrom cryvyae OHU UrHOPUPYHOTCS.

$PID3=004 57&- He npuHumate naketel oT 004, «koTopble ObinnM  peTpaHCINPOBaHLI

peTpaHcnsaTopamu 5 U 7. B ntobom gpyrom criyyae oHv NPUHMMaETCS.

$PID7=011 07|+ MpuHnmaTte naketbl oT 011, TONbKO e€cnv OHWM Yyxe Obinn peTpaHCInpPoBaHbI

petpaHcnsaTopamu 0 AT 7. B ntobom apyrom criydae oOHU UrHopupyeTcst.

$PID3=00F 07|- He npuvHumatb naketobl OT rpynnbl 00, KOTOpble ObINM peTpaHCrMPOBaHbI

petpaHcnsaTopamu 0 UJTN 7. B ntobom apyrom crnyvyae OHU NpuHMMaeTcs.

PaccmoTpyM npumep 13 LenoYkn peTPaHCNATOPOB M3 NpeablayLLero npumepa:

GO Ot O 30— O

PID0=001 3&
PIDO=00F 0&+ [Rg 0]002 Rt 1]003 Rt 2]004 MOOS ’

RID0=001 S1 RID0=001 SO 0&+ RID0=001 SO 1&+ RID0=001 SO 2&+
RID1=00F SO 1&+ RID1=00F SO 2&+ RID1=00F SO 3&+ RID1=006 S1
PID2=001 PID2=001 0&+ PID2=001 1&+ PID2=001 2&+
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7.2

Ecnn mexay peTpaHcnaTopaMn BO3MOXHO MPAMOe NPOXOXAEHWe MakeToB, TO JonycTuma
cuTyaums korga, Hanpumep, mogynb 003 nonyyaet "cBon" 3anpoc HenocpencTBEHHO OT 6a3oBoro
mogyns 001 n HauvHaeT nepedasaTb OTBET. HO B 3TO e BpeMsA HauYMHAeTCs peTpaHcnauns
3TOro ke naketa-sanpoca mogynem 002. Bo3amoxHa konnusns B acupe B CrieAcTBUWM 4ero, Ha
otBeT oT 003 Oyamet "HanoxeHn" peTpaHcnupyembii naket ot 002. B wutore 3anpoc-oTBET OT
moayns 001 Ha 003 He nponger.

3agaHue cooTBeTCTBYOWMX Macok PID (Ha pucyHke OTMeYeHbl 3eMeHbIM) UCKNYaeT 3Ty
npobnemy - Mogynb NPMMET M BbI4ACT Ha CBOW MOPT 3anpoc TONbKO TOrAda, Koraa cosnaget
ycnosue B macke PID.

UrHOPUPOBAHMUE MNAKETOB

B Mmogyne peanu3oBaHa BO3MOXHOCTb WrHOPMPOBAHUS MNAKETOB OT OnpeaeneHHbIX
aboHEHTOB unM nNpméma MNakeToOB TOMbKO OT onpedeneHHoro aboHeHTa (rpynnbl abOHEHTOB).
[aHHoe cBoncTBO yAOOHO MCNONb30BaTb MpU OpraHM3auun paguoceTu B LUMPOKOBELLATENbHOM
pPeXXMMe C OAHOW UMW HECKONbKMMK 0a30BbIMM CTaAHLUUSMM, KOraa NpMEM NakeToB OT aOOHEHTOB,
He siIBnaoWwmnxcs 6a3oBoN cTaHUuen, HexenaTeneH. Agpec 6a30BoN CTaHUUKM 3a0aETCst KOMaHO oM
$PIDX, B KOTOpOM OTCYTCTBYET Macka aHanusa Pl1. 3naveHne OxF B agpece PID o3HavaeT, 4Tto
npv aHanuse PID gaHHas 4acTb agpeca He GyaeT aHanuanpoBaTbCs, T.e. UMEETCS BO3MOXHOCTb
3aMacKkmpoBaThb Lenyo rpynny aboHeHTOB.

lMporpammupoBaHMe 6a3oBbIX CTaHUMWA Takke MOXET noTpeboBaTbCA, B Crlydae €ecnu
HEeCKOnbKO Mogynewn, coegmHeHHbIX B ceTb RS-485, paboTatoT Ha HECKONbKO 6a30BbIX CTaHUuuiA. B
3TOM cry4ae MoJlyYeHue LUMPOKOBELLLATENBHOrO NakeTa MOXET Bbl3BaTb KOJNIM3NIO B CETU, XOTS
nakeT MOXeT ObITb NpeaHa3Ha4YeH TONbKO 0AHOMY abOHEHTY, NOAKITHOYEHHOMY B ceTb RS-485.

PaccmoTpum npumep KoHdurypaumm cetu ¢ ogHou 6a3oBow CTaHuuewn, paboTarollen B
LLMPOKOBELLATENBHOM pPEXMME.

TXID=FFF

TXID=FFF TXID=FFF

(/) 00T =~~~ R T T
TXID=004 WA=O 1 TXID=FFF

PID0=004 TXID=004 WA=0

TXID=004 WA=0

basoBas ctaHums 4 nepenaét 3anpoc Ha moaynu 001-003. Kaxgoe NO (ucnonHutenbHoe
obopynoBaHue), NonNyyYnBs CBOW 3anpoc, nepefaét OTBET B MOAYSb. OTOT OTBET TaKXKe NpUHUMaloT
BCE MOAynu B CETU U nepenatoT B cBor nopT. Ecnu, Hanpumep, ana MO mogynsa 003 Heobxoanmo
He JonycTuTb nonydyeHne nHdopmaumm ot O gpyrmx moaynemn, 4OCTaToMHO ycTaHoBUTb B 003
3HayeHne PID, paBHoe 004. B atoM cnyyae Ha nocnegoBaTenbHbin nopT mogynsa 003 6yaet
nocTynatb MHopMaLms Tonbko oT 6asoBor ctaHumm 004.

OpHako 3Ty 3agady MOXHO peLwmnTb Apyrum cnocobom (6onee npaBusbHbIM) - YCTAHOBUTL Y
moaynen 001-003 agpecHbin pexum ¢ 004 6e3 noaTeepxaeHuns (TXID=004 WA=0).

Konnuaun B cetn RS-485 MoryT BO3HMKHYTb, HAanpuMep, B CreayoLwen cuctemMe:

PID0=002

PID0=005 PID0=003
007 PID1=007 RS485  pip1=004 003
PID2=006
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O6beKTbl pacnonoXeHbl NO pasHble CTOPOHbI 6onbLioro 3gaHusa. MNMpu ncnonb3oBaHUM OAQHOM
6as3oBoM CTaHUMM OXBaTUTb BCKO ceTb cbopa WMHOpMauMM He npencTaBnsAeTcd BO3MOXHbIM.
MoaTomMy ObINO MNPUHATO pelleHne YyCTaHOBUTL ABa 6a30Bbix Moaynst 1 n 2 No pasHble CTOPOHLI
30aHuA. B gaHHOM cuTyaumm BbISICHUNOCKH, YTO NakeT OT MOAyNnsa 6 NpoxoauT Kak B Mmogysb 1, Tak 1
B moaynb 2. O6a mogynsi NpyM 3TOM O4HOBPEMEHHO BbiAlOT 3TM NakeTbl B ceTb RS-485, yT0
BbI3blBAET KOMMM3MID. YCTaHOBKA COOTBETCTBYHOLWMX 3HadeHun PID Ha mogynsax 1 m 2 pewaet
npobnemy. B paHHOM koHdwurypaumm mopynb 1 GyaeT urHopupoBaTb AaHHble OT Moayns 6.
MHdopmauuna ot moaynsa 6 6ygeT nocTtynatb B LIEHTParnbHbIA MYHKT TOMbKO Yepes Moaynb 2.

Ecnn moaoynem nonydeH nakeT, cogepxawinin nHpopmaumio ana yaanéHHom
KOHUrypauum, oH obpabaTbiBaeTCca HE3aBMCUMO OT TOr0, HAXOAUTCA NN afpec
OTNpaBUTENS NakeTa B CMIMCKE aKkTMBUPOBAHHbLIX agpecoB BUPTYaribHbIX 6a30BbIX
CTaHUMW UK HeT.
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8 OunbTPAUNS AHHBIX

B moayne peanu3oBaHbl NpocTble (OUNbTPbl NAKETOB Ha MNPEANONOXEHUM O TOM, YTO B
NonynsapHbIX TENIEMETPUYECKNX NMPOTOKOMAaX nepBbii 6anTom MaeT agpec yctponcTtea. B dounbTp
MOXHO BKIOYMTb OManas3oH paspelleHHblX 3HadeHun oT 0x00 go OxFF - ecnn 3HaveHne 3agaHo
(paspelLeHO) nakeT nNpoxoauT Yepes punbTp (Nepegaetca B admp, NpUHMMaeTca u3 acmpa nnm
peTpaHcnmpyeTcs), nHade ypansietcsa. [NMpumeHeHne unbTpoB NO3BOMSET BKMOYMTL MOAEM B
obwyto cetb RS485 m He nepepaBatb B adup Becb Tpaduvk (BblgaBaTb Ha MOPT) MM
peTpaHCnMpoBaTh TOMbKO KOHKPETHble nakeTbl. KOHeYHO, AONnA  KOPPEeKTHOW  dunbTpauun
HeobXxoanMOo 3HaTb TUM OAHHbIX.

lo ymonyaHuro, ece ¢buribmpbl OMKITHOHEHbI.

dunbTpbl 3a4a0TCA B KOMAHOHOM pexume crieqyowmmMm KomaHgamu:

$xFL=cccc 3apaet cnocob unbTpauumn cccce (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;
rae, X - 'T' punbTp ncxogawmx gaHHbolx, 'R' - unbTp BXOAAWMX gaHHbIX, 'RT' - domnbTp Anga
peTpaHcnsaunn.

Cnocob dunbtpauun ($xFL) xpaHutcsa B obem npodune mogema n MoXeT OblTb U3MEHEH
yoaneHHo no adupy. Cammn e agpeca B npodune He XpaHATCA U He MOryT ObiTb M3MEHEHDI
ypoaneHHo. CooTBETCTBEHHO, Ansa 3anucm cnocoba dunbtpaumm B OHO3IY HeobGxognmo
BbINONHUTL KoMaHay $S (ans agpecos - $FLS). Bo3amMoxHbl cnegyowmne BapnaHTbl unbTpauun:

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

RTUA | dunbTp HacTpoeH Ha nakeTbl npotokona Modbus RTU. Ecnv agpec npucyTCcTBYET 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).

DLB8A | AHanorndyeH RTUA, Tonbko CRC naketa paccuntbiBaetcst 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 NaKeThbI.

B agpece naketa moxeT 6bITb 3aKO4MPOBaHO HanpasrieHne nepegayqn. K npumepy, ecnu B
npotokone Modbus RTU agpec 0x04 npucytctByeT B 3anpoce W oTBeTe, TO B ApPYrux 3anpoc
MoxXeT cogepxaTb agpec 0x04, a otBeT 0x84.

[ns noHMMaHna npouecca unbTpauum Ha npumepe unbTpa UCXOAAWNX AaHHbIX B 3chup
npvBegeM crneayoLLyo MPOCTY CXeMmy:

O6meH — .
Slave Modbus RTU: | paavo lﬁaaj‘ —| Slave Modbus RTU: Ox11
0x13 ———p i s/
cnekTe 868™" ——| Slave Modbus RTU: 0x10
e
OunbTp Ha Tt [EaTt RS 485
nakeT Ox13  [ERERHEEREREe«—— Master Modbus RTU |

B cywecTByoLLYy0 NPOBOAHYK CUCTEMY HEOBXOOUMO BKNIOYUTL YAaneHHbIn Moaynb Slave
RTU. be3s cunbTpaumm naketoB Becb TpaduK Mexay MacTepoM M yCTpoMUCTBaMu C agpecamu
0x10 1 0x11 nepepasancs 6kl B acoump. [Nocne 3agaHma Ha mogeme PunbTP ToNbKO Ha nakeT 0x13,
B adoupe OyayT 3anpocbl Tonbko K mogynto Slave ¢ agpecom 0x13. lNocne aToro ocraHeTcs
TONbKO YCTAHOBUTb Ha MacTepe KOPPEKTHbIN Tan-ayT OXuAaHusi OTBETa C YY4eTOM 3agepXKu
nepefayn gaHHbIX B agompe.

Takke, B Mogeme Heobxoammo 6yaeT 3apath Bpemss SEOT - Ha ckopocT 9600 3HaYeHun 5-
10mc G6yaet poctatoyHo. [laxe ecnv oHo ByaeTt 6onblie Yem BpeMsi Mexay 3anpocomM 1 OTBETOM,
Hanpumep, mexay mactepom n Slave 0x10 n aToT "ckneeHHbIW" 3anpoc-oTBeT nonagaet B 6ydep
Moaema, OH OTOPOCUTCS NO NPUYNHE HE COBMNAAEHUSA KOHTPOSIbHOW CYMMBbI.
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8.1  ounbTPAUMS UCXOAAMX BAHHBIX

dunbTp  BXOOAWMX AaHHbIX NO  MNOCNeAoBaTenbHOMY MOPTY  (MCXOAAWMX  OAHHbIX
npegHasHavYeHHbIX 48 nepeaayn B 3up) MOXET NPUHUMATL Creayowme 3Ha4YeHns:

----, RTUA,DL8A,1BYT,NONE

Mpun 3HaveHun cpunbtpa NONE, nakeTbl nocTynusluMe NO NOCNeaoBaTeNbHOMY MOPTY He
nepegatotcs B acmp BoobLLE.

CnegyeT OTMETUTL, YTO KOHTpOsibHass cymma no Modbus RTU/ DALLAS CRCS8 y nakeTta B
Oydepe noacumTbiBaeTca ecez2da NO3TOMY, ecnv 3agaH ¢unbTp RTUA wmnu DL8A, TO He
o6sa3aTenbHO 3agaBaTb COOTBETCTBYIOLLMI TUM NPOTOKONA BXOAALWMX AaHHBIX (KomaHaa $DAT).

8.2  ounbTPAUMS BXOQAWMX AHHBIX
q)VIJ'Ipr BXOOALLNX OAHHbIX U3 SCbl/lpa MOXKeT NnpuHnMaThb cneayLline 3Ha4eHun4A:
----, RTUA,DL8A,1BYT,NONE
Mpu 3HaueHnn cunbtpa NONE, AaHHble MonyyYeHHble U3 adupa He BbIAAKTCA Ha
nocneaoBaTenbHbIi NopT BoobLLe.

8.3  ®unbTPALMS BAHHBIX PU PETPAHCASIUAN
PunbTp peTpaHCMpyeMbIX aHHbIX MOXET NPUHUMAaThL Cneayowmne 3HavyeHns:
----, RTUA,DLS8A,1BYT
PaccmoTpuMm npuMeHeHue dunbTpa nNpyu peTpaHcnauum Ha npumepe. M3BeCcTHO, 4YTO B
cucteme npumeHsietcs npotokon modbus rtu. PeTpaHcnaums ocyuwiectensieTca no uenodke. K
mogynsm 002-006 nopgkntodeHbl slave yctponctBa ¢ agpecamm 0x20...0x24 coOTBETCTBEHHO.
KoHdpurypauuss Ha ypoBHe pacWMpPEHHOro npuvemMa W peTpaHCnsauuv BbIMSAWMT Cneayowmnm

obpasom:
PID0=001 3&+
"006
PIDO=00F 0&+
RTU 24
RID0O=001 S1 RID0=001 SO 0&+ RID0=001 SO 1&+ RID0=001 SO 2&+
RID1=00F SO 1&+ RID1=00F SO 2&+ RID1=00F SO 3&+ RID1=006 S1
PID2=001 PID2=001 0&+ PID2=001 1&+ PID2=001 2&+
$RTFL+2124 $RTFL+2224 $RTFL+2324 $RTFL+2424

bes 3apaHua dunbTpa BO3HMKAET cuTyauusa korga, Hanpumep, mogynb 003 nonyyaet
modbus 3anpoc 21. CHa4ana oH BbldaeT ero Ha CBOW MOpT, a NOTOM peTpaHCnMpyeT 3TOT 3anpoc,
KoTopbIM ganee byget peTpaHcnnpoBaH no uenoyke oo moayns 006. B aTOT MOMEHT yCTPONCTBO
RTU 21 oTBe4vaeT. B ntore nmeem nULIHIOK peTpaHCRsauMio 3anpoca, Ha KOTopbIM B LiEenoyke
Aarnee HUKTO He OTBETUT.

3apaHue punbtpa SRTFL+2224 GyaeT o3HayaTb, YTo Moaynb 003 GyaeT peTpaHcnMpoBaTthb
modbus nakeTbl Tonbko ¢ agpecamn 0x22, 0x23 n 0x24. Utorosasi koHdUrypaumnsa unbTpoB Ans
Ka)xgoro yCTpoMCTBa nokasaHa 3eneHbiM LuBeToM. Takke, Heobxoammo 6yaeT BbiCTaBUTb unbTp
Ha peTpaHcnsumio modbus naketos - SRTFL=RTUA.
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9 NMPUMEPbLI OPIFAHU3ALWUN CETEU

9.1
9.11

9.1.2

9.1.3

ALPECHbIA PEXXUM

ALPECHbIV PEXXVM C NMOATBEPXAEHUEM.
—_s--V DATA
- TXID=001,WA=1, TRY=2 +—
— ---5(.:'.(-.}
001 —— Tttt scccccccccccceePp

TXID=002,WA=1, TRY=3 '~-~-.-.-.-.
> -m TXID=001,WA=1, TRY=0

TXID=001,WA=1, TRY=3

B paHHOM  pexume rapaHTMpyeTcs  [oCTaBka  [aHHbiXx  agpecaty. Otocnas
«MHOMBUAYanbHbIA» NaKeT, MOAYMb OXMOAeT NOATBEPXKAEHUS NpUéMa CO CTOPOHbI Noryyartens u
NOBTOPSIET MaKeT NpW HEeNony4YeHn NOATBEPKOAEHUS MO UCTEYEHMWN TaliM-ayTa paBHOMY BPEMEHU
nepegaym naketa MakcMmarbHOro pasmepa Ha TeKyLLEel CKOPOCTHU.

CnepyeT 3aMeTUTb, YTO B JAHHOM pexrMe Moayrb MOXEeT nepeaaBaTb CBOM AaHHbIE TONbKO
oOHOMY afpecaTy, HO NoAAepXKMUBaTb HECKONbKO BUPTYarbHbIX COeAMHEHMI (OTCbINaTb KOPOTKMe
Kagpbl NOATBEPXKOEHMUS).

PR

ALPECHbIV PEXXWM BE3 NMNOATBEPXAEHUS.

TXID= FFF COPY=1 |
TXID=001 WA=0 COPY=1 |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Mogynb 001 BbicTynaeT B kadecTBe "6asbl" (C T.3. BHelwHero obopygosaHund) n pabotaet B
LUMpoKoBeLLaTeNbHOM pPeXuMe - nakeTbl OT HEro nNpuHMmaroT Bce moaynu. Mogynu 002, 003 n 004
HacTpoeHbl Ha 6a3oBbin MogeM 6e3 noareepxaeHnsa. MHpopMaumMoHHbIe nakeTbl OT HUX ByayT
BblAaBaTbCs TOMBKO Ha NOPT AaHHbIX 6a30BOro Moayns.

AIPECHbIN PEXKUM BE3 MOATBEPXOEHWA C MOBTOPUTEJIEM.
Pexxum noetoputenst y moayns 003 aktuBmpyeTcs yctaHoBkow napameTtpa $RT v 3agaHuem
dunbTpa $RID.

P —_——_

—_

BABOBLIM “- \;‘ Y Bcex Mopymen
001 < > <4+ [Lo 02] wWa=0 copy=1
TXID=00F RT=01 TXID=001

TXID=001 RIDO=00F S1

Takas KoHurypaumus He ucknodaeT npnéma mogynamm 001 1 002 «npsMbix» NakeToB Apyr
OT Jpyra, 4TO MOXeT npMBEeCTM K M3ObLITOYHbIM naketam B adwmpe. [loaTomy, npu BBOAE
NoBTOPUTENHA B CUCTEMY PEKOMEHAyeTCs yCTaHaBnvMBaTb MacKuM paclUMPEHHOro npuema BCeM
Moaynsam co3faBasi Takum obpa3om "BUpPTyarnbHbIA" NyTb NPOXOXAEHWUS NaKeToB:

I A X

EA3OBEM 4/{’— < > Y BCcex Mmopgynemn
.[ :[| RT=01 ﬁOO 2] WA=0 COPY=1
TXID=00F TXID=001 RIDO=00F S1 TXID=001

PIDO=00F 0|+ PID0=001 O|+

B atom cnyyae, 001 6yget pearnpoBaTtb Ha nakeTbl 0T 002 TONbKO, €Criv OHM NPOLUMN Yepes
nosTopuTene U ByaeT UrHopmMpoBaTh NpsiMble NakeTbl. ToXe camoe BepHO 1 ansa mogyns 002.
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9.2  Pexum «LLINPOKOBELYATEJIbHbIN»

9.2.1 LUMPOKOBEIUATESIbHASI CETb BE3 TAPAHTUM JOCTABKM COOBLUEHWMN

001

|V Bcex momyneit TXID=FFF COPY=1 |

Bce moaynu siBnaioTcs paBHONPaBHbIMM YNleHaMK CETU U MOTYT NMPUHMMATh NakeTbl Apyr OT
Apyra.

HecmoTpsa Ha TO, YTO NpM AaHHOM agpEeCHOM PEXMME HET rapaHTMM 4OCTaBKM COOBLLEHUNA,
OH gaBnseTcs NpeanoyYTUTENbHBbIM NOYTU BO BCEX ClyYasix, T.K. MEXaHM3M LOCTaBKU
coobueHnn peanmsyeTcst Ha 6onee BbICOKOM YPOBHE - Ha YPOBHE MPOTOKONOB 060opyaoBaHus,
NOLKMIYEHHbIX K MOgynaMm. [pun "HopmanbHOM" CBA3N, NULLHME NaKkeTbl NOATBEPXKAEHNA OT
cammx mogyrnen moryT "3arpy3ntb” pagmoadup, TEM cambiM CHU3UTb MPOMYCKHYHO
cnocobHocTb kaHana. [aHHas agpecauus yctaHosneHa MO YMOJTYAHUIO

9.2.2 LUMPOKOBEIUATESIbHASI CETb C FAPAHTUEMN OCTABKM COOBLLEHNA

TXID= FFF COPY=1

003
TXID=001 WA=1 TRY=0

Moaynb 001 paboTtaeT B LumpokoBeLatensHom pexume. Mogynn 002, 003 1 004 BxoasT B
agpecHbIn pexxum ¢ mogynem 001 ¢ rapaHTuen JOCTaBKN JaHHbIX.

9.2.3 LIMPOKOBELLATE/IbHAS CETb C MOBTOPUTEJIEM
LnpokoBellaTensHaa ceTb C MNOBTOpUTENEM MOKa3aHa Ha Crneayllwem pUCyHke (ans
moaynen 001,004 n 003 kpaliHe xenaTenbHO YCTAaHOBUTb MAacKM PacLUMPEHHOro npuema, 4Tobbl
NCKMNIOYMTb NpUeM NpsiMbiX NakeToB):
|V Bcex momyneit TXID=FFF COPY=1 |

PID0=001 0|+ Dooz PIDO=00F O]+
PID0=001 0|+ RT=00 BA3OBBIA

RIDO=00F S1
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10

10.1

10.2

LLIn®POBAHUNE OAHHbIX

B moayne peanu3oBaHo 2 meTtoaa wudgpoBaHusa - AES128 ¢ 16 GUTHBIM KIFOYOM U NPOCTOE
XOR wwudposaHne. Metogom AES wmndpytoTcs TONbKO MNofb3oBaTenbCckne gaHHble. MeTtogom
XOR Becb nakeT LEenuKkoMm.

o Kntoun AES 1 XOR Henb3s y3HaTb. Vix moxHo nnbo yaanuTb, NMbo n3mMeHuTb

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.

LInoPOBAHUE AES

Wndgpposanme AES ocyuwectBnaetcs ¢ nomowbto 16 6utHoro kntoya. Kniov 3agaetca B
KOMaHZHOM pexume ¢ nomoLLbio komana $KEA (B cumeonax) unu $KEH (B 16-puuHom cdopmare).

[aHHble wndpytotcss 6rnokamm no 16 Gamt. B koHue 6nokoB pobaensietca 32 6utHas
KOHTponbHasi cymma. [locne atoro, 3awmndpoBaHHbI ONOK nepegaeTcd Ha KogupoBaHue Ans
nepegayn B achmp (aobaensetcsa 3aronosok, FEC, pasbuska Ha 6nokn n 1.4).

Y kaxgoro Moaynsi 4ormkeH ObiTb 0gMHaKoBbI KNto4. B cnyyae, ecnn nocne gewmndpoBaHus
He coBnagaeT 32 BUTHasA KOHTPOSbHasA CyMMa, AaHHble B NOPT He Bbl4atoTCs.

Beuay Toro, 4to ana mexaHmama AES pgaHHble OOMmMKHbI ObiTb kpaTHbl 16 u TpebyeTtcs
AOMNOSNHUTENbHAA KOHTPOSibHas CymMMa, MakCUMasribHbI pasmep MOofb30BaTeNIbCKUX AaHHbIX
nepegaBaemMblx B 3UP B OAHOM MNakeTe yMeHbLuaeTcs. Hanee npuBegeHa Tabnuua
MaKCUmarnbHOro pasmepa AaHHblX 4nsi pasnuyHbix kombuHaumi FEC n AES

Kog FEC | MakcnmarnbHbIin pasmep | MakcumanbHbIN pasMep AaHHbIX
JaHHbIX 6e3 AES, 6ant c AES, bant

RS(7,3) 101 92

RS(15,9) 139 124

HAM(12,8) 158 140

RS(7,5) 168 156

RS(15,11) 170 156

HET 234 220

LLinoPoBAHME XOR

WndpposaHne XOR ocyllecTBnNsieTcss ¢ NOMOLbO 6 GanTHOro Kkroya MeToaom ornepauum
XOR. Kntoy 3agaeTtcss B kKOMaHOHOM pexumMe ¢ nomoubto komanabl $SK (Simple Key). [aHHbIM
MeToAOM LuMdpyeTca BeCb NakeT LenMkoM B adupe, BKMYasa 3aronoBok. Ecnu Ha yganeHHOM
moayne knoy SK 6ygeT 3agaH HeBepHO, TO nakeT ByaeT AewuvdpoBaH kak "mycop" n He byget
AekogmpoBaH. [JaHHoe cBoncTBO OyaeT nonesHo, Koraa B npegenax pagnuoBuMAMMOCTU TeKyLlen
CeTu nosBMseTCA aHanorMyHas gpyras. 3TO MOXET WCKIOYMTb HEKOPPEKTHOE MoBeAeHME,
Hanpumep, BcTpoeHHoro |0 mogyns moaynsi.

Kntou SK He obnagaet kakom nunbo KpUNTOCTOMKOCTbIO, HO OyaeT noneseH Ang
MWUHUManbHOM 3alWnThl. Takke, OH HE N3MEHSIET MakCUMarbHYI ASTMHY MHAOPMAaLMOHHOIO NakeTa
B oTnn4mm ot AES.
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11 TEenemerPuyeckmit mogynb

11.1 OswuE cBEQEHNS

Y Mmogema nvetotcs gea tenemeTtpudecknx Bxoga IN2/IN1 (akTUMBHbIA YPOBEHDb - 3aMblkaHNe
Ha GND) u Bbixoga OUT2/OUTL1 (aKkTMBHbIN ypoOBEHb - 3amblkaHne Ha GND (OTKpbITbI CTOK).
HonycTnmoe HanpsikeHne Ha Bxoae - He 6onee 32 B npu Toke He 6onee 0.7 A.
CocTosiHMA TenemMeTpuyeckux BXOAOB nepeaarTcad BMeCTe C OCHOBHbIMWU OaHHBIMU - eCrn
obmeHa gaHHbIMKM Mexay MogemMamMu HET, COCTOSHNE BXOO0B/BbIX0A40B OOHOBNATLCS HE OyayT.
Mpu nepenade, MoaemMm Bcerga BCTaBNsieT B UHPOPMALMOHHBIVA NakeT COCTOSIHME OBYX CBOMX
BxoAoB. [pu npueme nakeTa, Ha BbIXOo4bl MOAEMA BbICTABNATCHA 3HAYEHUSA BXOAOB YAArNEHHOro
mMogema.
@OyHKUMOHAN 1 noruka paboTbl BXOAOB/BLIXOAOB aHanormdHa paboTe TenemeTpudeckoro
mMoaynsa paguomonynsa "Cnektp 868 10 Lora".
http://rateos.ru/index.php/production/communication/spectrum868iolora

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

- 10_Trans — (npo3padHoe TpaHCAMPOBaHWE) NACCUBHBIA PEXUM, MOLYNb NPUHUMAET Mo
pagvo WNU akTMBHOMY MOPTY W BbINOMAHSET 3anpocbl M KOMaHAbl B npoTtokone Modbus.
AHanorudeH pexumy IO_Slave. B gononHeHUM K HeMy, BbIXOAbl MOAYNS yCTaHaBMMBalOTCS
3HaYeHUaAMM, KOTopble NepenarTca BO BCEX MH(OPMALMOHHLIX nakeTax. Bkniovaetca komaHgom
$IOTRANS. BkntoyeH nNo yMonyaHuio.

- 10_Slave — naccuBHbIN peXMM, MOAYIb NMPUHMMAET MO Paguo UM akTUBHOMY MOPTY U
BbIMOJIHAET 3anpockl M kKoMaHabl B npoTokone Modbus. Bkntoyaetcst komaHgon $IOSLAVE.

Ko Bxogam IN2/IN1 nogkniodaloTcs BHELWIHWE AUCKPETHble OAT4YMKU TUMa «CYXOW KOHTaKT»
(BbIKIHOMATENM, KHOMKW, KOHLIEBLIE BbIKMOYATENN, KOHTaKTbl pere unn gaTtyinkm pasnnuyHoro tmna ¢
TPaH3UCTOPHbBIM BbIXO40M) UMM TPAH3UCTOPHbIE KITHOYU N-P-N TUMNa C OTKPbITbIM KOSNITEKTOPOM.

Kaxgblh  BXO4 WUMeeT CBETOAMOOHBIA  WMHOMKATOP  COCTOSAHWUS,  PachONOXEHHbIN Y
COOTBETCTBYHIOLLEN Napbl kKnemMm. MHgmkaTop 3aropaeTtca npu 3ambikadmm Ha GND.

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

BHyTpeHHee conpoTBNEHME KOHTAKTOB NOAKMHOYAEMbIX K BXOAAM HE AOIKHO MpeBbIllaTh
100 Om.

Cxema MnoaKnioYeHNs BHELHUX Lenen K BxodaM, a Takke BHYTPEHHSI CXeMa BXOAHbIX
Lenen moadyns (Ha NpuMepe OA4HOro KaHara) nokasaHa Ha crnefyoLlemM PUCYHKeE.

OunckpeTHble BxoAbl

+5B
IN1 —@ imsccopy
GND _|
12T

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

11.2 TectBxogoB/Bbixo[0B
PaboTtocnocobHOCTb BXOO0B/BbIXO4OB MOXeT ObiTb npoBepeHa no komaHae BOOT_TEST
3arpy3yvka. B pexvnme TeCTUpOBaHUSA NMpU 3aMblkaHUM COOTBETCTBYHOLLErO BXOAa, 3aMblKaeTcs

COOTBETCTBYHLLMIA BbIXOA,.
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11.3 Pexum10_TRANS

B 3aronoBke kaxgoro naketa B adupe nepefaeTcs COCTOSHUS BXOAOB MOAYNSA
BBOZa/BbIBOAA NMPWU MOMyYeHUN KOTopblX, Mogyrb B pexume |O_Trans TpaHCnMpyeT ux Ha cBoU
BbIxOAbl. YTOObI, Hanpumep, NPy MNOMYYEHUMN LUMPOKOBELLATESbHBIX MAaKeTOB BbIXOAbl He
nepeksityann cBoe COCTOSIHWE OT pa3HblX MoAyrnen, ocylecTBnsaeTca unbTpaums agpecos C
NomMoLL b0 Macok $IOSMX.

Homep B macke $IOSMx cootBeTCcTBYET MnagLweit uudpe napametpa $MYID yganeHHoro
moayns. Takum o6pasomM, NpMHMMATb 3HAa4YEHME BXOAOB MOXHO TOMNbKO OT MOAYSEWN, ¥ KOTOPbIX
3HauyeHns SMYID paBHbl oT xx0 0o xx7 (T.k. Macok IOSMx Bcero 8).

3apgaBatb modbus agpec B pexume 10 _Trans He ob6dA3aTenbHO (€CnM HE HYXHO
ynpaenate Mogynem modbus komaHgamm).

Cxema paboTbl B pexnme 10_Trans NoAcHAETCSA crenyowmm pUcyHKOM:

B ] M loicl R B el
44 - ,az;: srateoc |

e SPATEOC [F5 —

$MYID=002 O6meH no paguo anTc“TF ses $MYID=003

G0 $10SM1=0011 £ s $IOSM1=0011

ol Lo I0SM3=0000
e w ol ol Y ()
1 i 1 =

BHelwuHee -
loicl R e ol

BHeluHee

obopynoBaHue obopynoBaHue

+
255| seareoc o=

BHelwuHee
obopyaoBaHue

Sleleielele] $\vYID=001
1 o $10SM2=0010
$I0SM3=0001

Cuctema coctout u3 3-x moayne ¢ agpecamm $MYID 001,002 1 003. C nomoLLblo Macok
$I0SMx 3apaem "mapLupyT" yCTaHOBKU BbIXOAOB:
MYID=001 $IOSM§=0010 OT MoAyns ¢ MYID=OO BbICTaBUTb Bbixog OUT2;

$IOSME=0001 ot moaynsa ¢ MYID=00§| BbicTaBuTb Bbixog OUT1;

MYID=002 $IOSMjl=0011 ot moaynsa ¢ MYID=00§l BbictaButb Bbixoabl OUT1 1 OUTZ;
$IOSME=0000 ot moaynsa ¢ MYID=00g| He BbICTaBnATb BbIXOAb;

MYID=003 $IOSMjl=0011 ot moaynsa ¢ MYID=00§l BbictaButb Bbixoabl OUT1 1 OUT2;
$IOSMpE=0000 ot moaynsi ¢ MYID=00p He BbICTaBNATb BbIXOAbI;

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

o OGHoBneHne BbixoaoB B pexume $IO_Trans 3aBuCUT OT "akTUBHOCTU" 0OMeHa
AaHHbIMY B 3¢hmp Mexay NOAKMIOYEHHBIMU K MOAYNAM yCTpocTBamn. Ecnu HeT
obmeHa, TO 1 BbIxOAbl OGHOBNATLCA He ByAyT.
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12

12.1

YANNIEHHOE KOH®UI'YPUPOBAHUE

B moayne wvmeeTcss BO3MOXHOCTb YAan€HHOrO KOHGUrypupoBaHus no paguo. [Ans
MOHMMaHusa npouecca yOanéHHOro KOHMUrypupoBaHWsi BBOAUTCA MNOHATME rpogpunis. [loa
npocunem noHMmaeTcss Habop BCex MNapameTpoB MOAyNs, HeobxoouMMmbix And ero paboThbl.
Mpodunb xpanutca B AHO3Y moaynsa. Mpodwmne pasgeneH Ha 2 4actm - obwwmni (Npodusb
MOAYNA 4Nd nepefayv AaHHbIX, peTpaHenaumm u 1.4.) u 10 (npoduns Moaynsa BBOAA-BbIBOAA).

B uenax ©esonacHocTu, yganéHHoe KOHUrypupoBaHME MOXET ObiTb 3anpelieHo. [ns
3anpeTta Heobxoaumo yctaHoBuTb 6uT SLOCK.bRemoteCfgLock. But moxeT 6biTb COpOLLEH Kak
yOanéHHo, Tak M No nocrnegosaTenbHOMY MOPTY, @ YCTaHOBSIEH TONbLKO MO nocrnegoBaTenlbHOMY
nopTy.

B cnyyae 3anpeta yganéHHOro KOHUrypmpoBaHusa Bce KOMaHAbl, OTHOCSALMECH K AaHHOMY
npoLeccy, MCMOMHAITCA Kak 0OblMHO, O4HAKO pearnbHbIX U3MEHEHWA B yOanéHHOM Moayne He
NPOMCXOaUT.

MapameTpbl 3agaBaemMble komaHaamm $RG B npocunb He BXOAAT U MOTYT U3MEHSATLCS
TONbKO NoKanbHO. Takke, yaaneHHo Hemnb3s 3agaTh napameTpbl LWNGPOBaHMS.

YANEHHOE KOH®UI'YPUPOBAHUE B KOMAHOHOM PEXXUME
YpanéHHoe KOHUrypmpoBaHme B KOMaHOHOM peXuMMe OCYLLECTBNSAETCA C NOMOLLbIO BBOAA

COOTBETCTBYIOLLNX TEKCTOBbLIX KOMaHA;:

¢ $RPRF - yteHue obuiero npounsa moayns;
$RPIO - yteHve npoduna mogynsa Beoaa-sbisoaa (10);
$WPRF - 3anucbk obuwiero npocuns moayns;
$WPIO - 3anucb npocpuns 10;
$EPS - HayaTb pefakTnpoBaTb yAaneHHbIn Npodunb;
$EPE - ocTaHOBUTb pefakTupoBaHne yganeHHoro npoduns;
$DMPR - BbIBO4 Npoduns yaaneHHoro Moayns;

KomaHgpbl u4TeHusi/3anncu npodunen nepefarTcs B agpecHoM pexume. [o Havana
pefakTMpoBaHusa npoduns ero Heo6xoAMMoO 3arpy3uTb M3 yOareHHOro MoAyns KomaHgamu
$RPRF n/unu $RPIO. [lanee, ¢ nomoLbto komaHabl $DMPR y3HaTb TEKyLLYH KOHUrypaumio.

Komanaa $DMPR BbIBOAMT pe3yrnbTaT Bceraa - B He 3aBUCMMOCTM CYMTaH Npodnsib
yaaneHHoro moayns nnu Het. Ecnn yacte npoduns He cunTaHa, KomaHga oyaet
BbIBOAUTL "MyCOpP" BMECTO €ro peanbHbIX 3Ha4YEHUI.

lNocne npoyTeHus Npodunsa ero MOXHO peaakTUpoBaTh Takke, Kak U Npousib NoKanbHOro
moaynsa. [Ona "ctapTa" pemakTMpOBaHUA MMEHHO npoduns yganeHHoro moayns (KOTopbIn
npeaBapuTenbHO OOMKeH OblTb MpouynTaH), Heobxoaumo BBecTu komaHaoy $EPS (Edit Profile
Start), nHa4ye Bce BBOAUMblE KOMaHAbl ByaoyT M3MeHATb 3Ha4YeHuUst nokanbHoro npoduns. MNocne
OKOHYaHUWs peaakTMpoBaHus Heobxoammo Beectn komanay $SEPE (Edit Profile End).

Mocne pefakTpoBaHusa NpPoduns ero MOXHO 3anucaTth B yAareHHbIn Mogyrb C NOMOLLLHO
komaHg $WPRF wunn $WPIO. [Mocne nonyyeHWss AaHHbIX KOMaHA, yAaneHHbIi Moayrib
aBToOMaTMYecKu nepesarpysmTcs yepes 5 cek.

Mpwn BBoae komaHa $W(R)PRF n $W(R)PIO mogynb B aBTOMaTUYECKOM PEXMME MOCbhiniaeT
yaaneHHoOMy MOAYSt0 COOTBETCTBYHOLLME 3anpocbl A0 Tex Mop, noka oTBeT He OyaeT nomydeH.
Ecnn yganeHHbln mogynb HEQOCTyneH, 3anpockl OyayT cnaTtbca 6eckoHeuvHo. [ns ocTaHOBKM
npouecca HeobX0ANMO HaXKaTb KnasuLly 's'.

Mpumep yganéHHoOro KoHdUrypmpoBaHus (CoobLieHMs MOACKa3KMm BO BPEMSA BbIMOSTHEHWUS
KOMaHa, MoryT ObiTb Apyrue):
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OK> SRPRF 002 YTeHue npocduns yaaneHHoro mogema c agpecom 002
Press ‘s’ to stop..

OK>

** profile read done.

OK> $COM=57600,8N1 komanAaa nsmensier BCE ELLE nokanbHbIv npodunb
OK> SEPS Ha4vyaTb pefakTUpOBaHUe CYUTaHHOro npodmnsa
*** Edit remote profile START***

OK> $COM=57600, 8N1 KOMaHAa U3MEHSeT CYUTaHHOM nNpodunb

OK> SEPE OCTaHOBUTb peAaKkTupoBaHue cumTaHHoro rnpodunsa
***x Edit remote profile END***

OK> SWPRF 002 3anucb npodunsa o6paTtHo B mogem 002

Press ‘s’ to stop..

OK>

** profile write done. Mopgem 002 nepezarpy3urtcs 4yepes 5 c

OK>

Ecnu yganeHHbIn Mmoaynb Ha aTane BbinonHeHns komaHasl $WPRF "nponan” ns acumpa v
y Hero 6bInn 4o 3TOro M3MEHeHbl NapameTpbl CBA3W Mo 3dupy (CKOPOCTb, YacToTa) TO
BO3MOXHO, YTO HOBbIE NMapaMeTphbl Y HEro yXXe BCTYNWM B CUNY 1 CBSI3b Nponana B
MOMEHT MONyYeHns OT HEro NOATBeEPXKAeHNA. [ns npoBepkn HEOOXOOMMO NEPEHACTPOUTb
nokarnbHbIN MOAYIb Ha Takue e napaMeTpbl 1 nonpoboBaTb NpovMTaTh NPOdUIb
yOaneHHoro mogyns.
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13 TECTMPOBAHUE CBSI3U 10 3OUPY.

TecTupoBaHune CBA3N MeXay MoaynsiMvM BO3MOXHO cneaylowmnmm cnocobamu:
e B kOmMaHOHOM pexume;
e B npo3padHOM pexunme nepegadn AaHHbIX;
e Pexunm "Mask".

13 1 TECTUPOBAHUS CBSI3U B KOMAHHOM PEXXUME
B komaHOHOM pexnme Ans TeCTUPOBaHUSA CBA3W LOCTYMHbI cnegyowme komanabl: SRFIND,
$RCHK u $TEST. lNpwn BbINOMHEHNM OAHHBIX KOMaHA, MOAYIN AOMKHbI ObiTb HACTPOEHbl Ha OAHY
yactoTty ($CH) 1 nmetb ogmHakoByto ckopocTb B agupe ($AR). KomaHabl ocyLlecTBNSAOT ONpoc B
OeckoHeYHOM uumKne. [1ns ocTaHOBKM LuKNa HeobX0ANMO HaxaTb B TEPMUHANE CUMBON 'S'.

$RFIND - nouck yctponcts B acpmpe. Komangy yoobHO NpUMEHsATb, Koraa COOCTBEHHbIe
agpeca ($MYID) moaynen He n3BecTHbl. HangeHHble Mogynu BbIBOASTCA CMIUCKOM.

Bepcusa MO
OK> SRFIND ID yctponcTtBa: 1 - CMNEKTP 868 Lora
press 's' to stop...
— YpoBeHbL curHana sanpoca

OK>
** 1. ID=002(0A:01),v1.00(1l) ,RSSI=-87,-82 I— YpoBeHb curHana oteseta
* % tx
** 2: ID=005(0A:02),v1.00(0),RSSI=-109,-96 RPT=5:0
* % tx
* % g - IOADB : IOADR [
tx Homep noBTopuTens (ecnu akTMBeH)

OK> MYID ypaneHHoro mogema

$RCHK - onpoc yaaneHHoro Moayns ¢ 3agaHHbiM napameTpom $MYID.

OK> SRCHK 002 YpoBeHb curHana sanpoca
press 's' to stop... YpoBeHb curHana oTeeTta
OK> L

** v1.00 (1) ;Rt=525 ms,RSSI=-42,-40
** v1.00(1) ;Rt=550 ms,RSSI=-42,-40

** v1.00(1) ;Rt=550I ms,RSSI=—41,—41$B
pems OTKNuKa

OK> h =
-I_—ID yCcTpoMCcTBa (Response Time)
Bepcusa MO

$TEST - 3anpoc BER nakeTa y yaaneHHoro moaynsi ¢ 3agaHHbiv napametpom $MYID. Mpw
3anpoce H606XO}J,VIMO 3adaTtb TUN I'IOMeX0yCTOIZ‘-IVIBOFO KoOunpoBaHUA. KO,EI, 3agaeTtcd aHanorm4Ho
komaHae $FEC.
OK> S$TEST 002 3I .
L BaiiToBble OLINMGKU
press 's' to stop... BuToBble oWNGKN
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:15,91Is

OK> |
J E— Pasmep naketa, 6ant | -I——Tvm FEC
YpoBeHb curHana otBeTa

MopsipkoBbIM HOMepP NakeTa

13.2 TEecTUPOBAHMSI CBSI3M B MIPO3PAYHOM PEXUME

B npospayHOM pexuMme nepepaum LaHHbIX HeobxogumMo nocnatb B aKTUBHbIA  NOPT
nokaneHoro moayns ASCII ctpoky 6e3 nay3 mexay cumsornamu Buga $hhhPING_RATEOSpm,
roe hhh - agpec yganeHHoro mogyns, p - mowHocTb (0...3), Ha KOTOPOW yAaneHHbI MOoAyrb
OypeT nepedaBatb OTBET, M - MyfnbTunnukaums nocbiikn (0...1). Ecnv HeT HeobxogmMmocTu
3agaBaTb MOLLHOCTb Y BbI3bIBAEMOro MoAynsi, BMecto 3HadyeHun 0...3 MOXHO nocnatb nobon
Apyron cumBon, Hanpumep, cumBon 'X'. Agpec MoxeT OblTb Kak rpynnoBoW, Tak W
NHANBUAYANbHbIN.
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13.3

Mpu nonyveHun ctpokn $hhhPING_RATEOSpm ypaneHHbin moaynb C¢ agpecom hhh
nepekniovaeT TEKYLLYH MOLUHOCTb Ha 3HayeHue 'p' (ecnu 3agaHo) M 3adaeT MynbTUNAMKauuio
oTBeTa 'm'. HoBoe 3HayeHMe MOLLHOCTU HE COXpaHseTcs B nNpodune Moaynd, ogHako AencrTeyeT
Ha BeCb OCTaBLUMIACS ceaHC paboTbl (40 nepesarpy3kn Unn BbiKMoYeHnsa nutadus). MNocne atoro,
yOaneHHbI MOAyIb OTBEYaEeT M Ha NoKanbHbIN MOAYIb NPUXOAUT CTPOKa BMaa:

Apnpec
OXOD 0x0A yAaneHHoro Bepcvm no
moaema _|__ ID ycTtpomncTBa

\n\r$012PING_v01.03_ID:01 0108,-049, —051

MopsiakoBbIi Homep OTBeTa | I_ ypOBeHb curHana oTBeTa
3HaueHune BbIXOQ:BXO[M YpoBeHb curHana 3anpoca

Mpumepsl:
3anpoc: $FFFPING_RATEOSO0 (npwu nonyyeHun, nepeaasatb otBeT Ha PWR=0)
Oteet: $002PING_v01.03_1D:00,0208,-049,-045
B cetn obHapyxeH mogynb 002. Bepcusa MO 1.03. ID yctponictea 1 (CIMNEKTP 868 Lora).
Mopsgkosbin Homep otBeTa 02. 3HadveHue BbixogosB 0 (0000), sHaveHne BxogoB 8 (1000).
YpoBeHb cuUrHana npu npueme 3anpoca yganeHHoiM moaynem -49 ob. YpoBeHb curHana npu
npueme oteeta -45 ab.

3anpoc: $FFFPING_RATEOS11 (npw nonydeHun, nepegasatb oTBeT Ha PWR=1)
OtBeT: $002PING_v01.03_1D:01,0208,-049,-045
$003PING_v01.03_1D:01,0108,-049,-045
B ceTu npucyTcTByOT ABa Mogynsa ¢ agpecamu 002 n 003.
Mpu rpynnoBom 3anpoce ob6HapyXxeHue BCcexX MoayJfien He rapaHTupyeTcs.

3anpoc: $123PING_RATEOSx0 (Npy nony4eHnn, He N3MEHSATb MOLLIHOCTb)

OtBet: $123PING_v01.03_1D:01,0108,-000,-000
Bbi3biBaeMbii MoAynb SIBNSIETCA JOKanbHbIM, O Y€M CBWAETENbCTBYET 3HAYeHMEe YpPOBHEWN
curHana pasHoe 0.

Takke, Ona nNpoBepkn CBA3W B NabopaTopHbIX YCNOBMAX MOXHO MCMOSb30BaTb OpPYron
cnocob. [nga atoro HyxHbl 6yayT asa komnbtoTepa (MK) nnun ogun MK ¢ gsyma COM-noptamu (c
AByms nepexogHukamn USB-RS-232/485), Ha KOTOpOM C KaxabiM M3 ABYyX MopToB paboTaer
oTgenbHass TepMuHanbHas nporpamma (M6o0 B OOHOM  MporpaMme  OTKPbIThl  ABa
nocnegoBatenbHbiXx  nopTta). EcTtectBeHHO, napameTpbl  MOPTOB  MPOrpaMmbl  OOSDKHbI
COOTBETCTBOBaTbL NapameTpam RS-485 moaynen.

K MK cnegyeT nogkntounTb ABa NPOBEPSEMbIX MOOYNS — KaXKObIN K «CBOEMY» NEPEXOOHUKY
USB-RS-485/232 (B KOMaHOHbIN pexXum nepeBoanTb MOLYNN He HyxHO!). B kayecTBe aHTEHH npwm
npoBepke B NabopaTopHbIX YCNnoBusax (B Npeaenax KoMHaTbl) MOXHO MCMOSb30BaTh Kak LWTaTHbIE
aHTEeHHbI, TaK U NPOCTO OTpe3ok nposoAa (5...10 cm) B aHTEHHOM pa3bEMe.

[ns npoBepKkn CBA3M OTNPaBMsATE NMPOU3BOSIbHbIE CUMBOSbLI B OKHE OOHOW TEPMWHAaNbHOM
nporpamMMbl — OHUM OIMKHbI NepefaTbCa Yepe3 MoAySiM B OKHO BTOPOW NporpamMmbl, 1 HA0OOpPOT.

Ecnun cnmBonbl npoxoasaTt B 06e CTOPOHbI — MOAYNN NO PaamMo HAaCTPOEHbI NPaBUITLHO.

PEXM MASIK

B pexume maska, moaynb aBTomaTuyecku, BolaaeT B adpup ctpoky $hhhPING _RATEOSpm.
Fae hhh - agpec ynaneHHoro moayns, Kotopbi 3agaetca pernctpamm $RG04-05, 'p' - Tekywasn
MoLHOCTb moayns B npocdune (0-3), a 'm' - napameTtp MynbTunnukauum (0-1). YaaneHHbIn
Moaynb nonyums eé, BblgaeT oTeeT. Mo nHamkatopy RX/TX mMoxHO 6ygeT cyanTb - nony4vaeT nu
nokarnbHbIM MOAYfMb OTBET Ha CBOM 3anpoc uUnv HeT. B AaHHOM pexume MOXHO NpoBepsTb CBA3b
TONbKO Mexay 2-ms mogynamu. B npoTuBHOM cnydae, ecnv B ceTu Bonee 2x yaaneHHbIX
moayrnen, To He ByaeT NOHATHO OT Kakoro MMeHHO MOAyns NpUXoauT oTBeT. Pexum maska, ecnu
BKITIOYEH, aKTUBU3MPYETCH KaxAbll pa3 npu BKMOYEHUU nuTaHus. YTobbl ero OTKIHYUTD,
Heo6Xxo0aUMO BbIMOSNHUTL NPOoLEeAypYy OTKIIOYEHUS Yepe3 CUMBOSbHbLIN UHAMKATOP.
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14 TEXHOJIOMMYECKUNE NMAPAMETPbI. PETUCTPbLI RG

MNMepemMeHHble M3MeHsieMble koMmaHao $RG He BXogaT B o6LWMI Npodounb MOAYNs U He

MOryT ObITb M3MeHeHbl yaaneHHo. BbiBog Bcex 3HauyeHu ocyllecTernisieTcs komangon $DRG,
cbpoc Bcex perncrtpoB no ymonyaHuio - komaHgon $IRG. [anee npuBeneHa Ttabnuua 3HavyeHui

peructpos RG (Bce agpeca pecaTudHble,

nog WMeHeM pernctpa ykasaHo 3HadyeHue no

YMOSYaHUI):
Agpec | Vms 3Ha4veHne
00 485 PRE_TMR | Bpemsa naysbl nepeg nepegadyen nepsoro GamTta nocre akTMeBu3auuu
(OxFF) WuHbl RS485. 3agaetca B OMTOBbIX WHTEpPBanax TeKyLlEen CKOPOCTH
nopta ($COM). 3HayeHne 0x00 n OxFF cooTeeTcTBytOT 0X01.
01 485 PST TMR | Bpemsi yaepxaHusi WwuHbl RS485 B akTMBHOM COCTOSIHMM nocne
(OXFF) nepegaun cron-6mta nocnegHero 6Gawmta. 3agaeTca B OGUTOBBIX
MHTepBanax Tekylien ckopoctu nopta ($COM). 3HayeHne 0x00 m OxFF
cootBeTcTBYtOT 0X01.
02-03 C485/C232 AKTUBHbIN NOPT ANs nepegadn aHHbIX:
(OxC4 0x85) 0xC4 0x85 - akTmBHbIN NOpPT RS485;
0xC2 0x32 - akTuBHbIN NOpT RS232.
3HauveHue 3agaeTcs Npy BbIDOpE NopTa B peXXumMe 3arpy3ymka.
[Mepekno4YnTb NOPThl TaKKe MOXHO KoMmaHgon SEXCHP.
04-05 BEAC_EN AkTnBM3aumsa pexmnma "Magak"
(OxFF OxFF) OXBE OxAC - pexum "Mask" aktuBeH. Bce ocTtanbHble 3HayeHus - He
aKTMBEH.
06-07 BEAC_ADR Aopec BbizoBa B pexume "Masik". Agpec noactaBnseTcs B CTPOKY
(OXFF OXFF) $hhhPING_RATEOSpm BmecTo cumsonoB hhh.
08 MISC1 BbutoBbIN pernucTp:
(OxFF) 7...2 - pesepB
1...0 - apKoCTb nHaMKaTopa (Npy ero Hanuyun).
Pernctp nameHsetca BHyTpeHHUM 0.
09 CMD_on_DBG lMpnsHak Bxoda B KOMaHOHbLIA PEXMM NO OTMagovyHOMY MOpPTYy 4epes
(OxFF) kHonky CFG. AktuBHOoe 3HayeHue OXCD. OctanbHble 3Ha4veHust -
KOMaHZAHbIN PeXnM No nopTy nepeaayn AaHHbIX.
Pernctp nsmeHsercsa BHyTpeHHum MO.
10 RfOff OTknoveHne npuemonepegartymka. AKTUBHoOe 3HauveHne 0xXOF
(OXFF)
14 - PesepB
15 dbg_dump_cfg | MNMevyaTb Nonb3oBaTeNbCKMX AaHHbIX HA OTMAA0YHOM MOPTY. CM. pasgen
(OxFF) "OT1nagoyHbIn nopT”.
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15 KomaHgb! ynraBnerus mogynem

Mpu onucaHumn kKOMaHA NPUHATLI CNeayloLLne CoKpalleHus:

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 onpedeneHbl B TEKCTE onucaHus komaHnapl. [pyn BBOAE 3HaYeHMs,
BeAyLNe HYNN OOIMKHbI MPUCYTCTBOBATD.

15.1 $DMP(R)— BbIBO IPO®MIS (YOANEHHOIO) MOAYIS
Beoa: $DMP wnn $DMPR

Mpumep: | ok> spomp OBLUUA NPO®UNBb

broadcast TXID=FFF COPY=1 ,MYID=003
CH=3 PWR=0 COM=9600,8N1
AR=3 LBT=0 DAT=EOT EOT=0015 PSL=000 PL=0
DM=0 FEC=- CONC=0
IOADR=0A+IONDX=00 (0Ah) TFL=---- RT=-
IORPT=11111111 RFL=---- RTFL=----
MaxTt=715 ms,*SK, *KEY, *L.ID

B e -V 7
IOSM0=1111
I0SM1=1111 IOINL=---- IODBN=00000000h
IOSM2=1111 IOINF=00 IOFR[1:0] =0000,0000
IOSM3=1111 IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000
I0SM4=1111
I0SM5=1111
IOSM6=1111 NMPO®UIb MOAYNA
IOSM7=1111 BBOOA-BbIBOOA
OK>

Mpodpmnb pasgeneH Ha 2 yacTu. BCé 4To HaxoanTes Bbie NYHKTUPHOW NNHUN Ha PUCYHKe
aBnseTcsa odwum npodunem. Beé 4to Huxe - npodmnem moayns BBoga-BbiBoga. 710
HeobXx0AMMO y4nTbIBaTb B Cllyvae BO3MOXHOIO yaaneHHoro KoHurypnpoBaHus. BepxHasa yactb
npocuns cynTbiBaeTcs/3anucoiBaeTcs komaHgamu $RPRF/WPRF, a HuxHss - SRPIO/$SWPIO.

B BbIBOOe koMaHAbl oToOpaxatoTcs cnegytowme "noackasku'™
MaxTt= MakcumarnbHoe BpeMsi Nepeaaqu nakeTa Ha BblGpaHHo ckopocTh ($AR);
*SK  Hanuuve kmoya wndpposaHns XOR. [Mpu BbiBoge yadaneHHoro npodund, noackaska
COOTBETCTBYET BCE PaBHO NokanbHOMY Npodunio;
*KEY Hanuuve «kmoya wndpposaHns AES. [llpu BbiBoge yaaneHHoro npoduns, MoAckaska
COOTBETCTBYET BCE PaBHO NokanbHOMY Npodunio;
*LID Hanuuue aktusHbIX a4eek $RID vnn $PID.

15.2 $IEE— CcBPOC NAPAMETPOB 10 YMOJTYAHUIO

Beoa: $IEE hhh, rae hhh — Tpebyemoe 3Ha4yeHne MYID mogyns.
Mocne BBOA4a KOMaHAbl MPOUCXOANT UHMLManNn3auusa napameTpoB, XpaHawmxcs B AHO3JY 3HayeHuamMun
no ymonyaxuto. Agpec MYID mogynsa ctaHoBuTcs paBHbiM hhh 1 Mogynb aBToOmMaTMyeckn nepecbpacbiBaeTcs.

KomaHpa $IEE Ha saTparusaeT criefytolime napaMmeTpsbi:

- naponu wugpoBaHusa (cobpoc ocylectBnsieTc komaHgamm SKEA= unu $SK=000000);

- Moaynb BBOAA-BbiBoAa (COpoc ocyliecTensetca komaHgon SIOIEE, $IORIN nnn $SIOROUT);
- TEXHOMOrM4yeckne napameTpsbl (Cbpoc ocyuiecTensieTcs komaHgon $IRG);

153 $CH — U3MEHEHUWE PABOYEIO YACTOTHOIO KAHAJIA
Beoa: $CH=d , roe d - Homep paboyero kaHana ot 0 go 3

0 868,765 (o ymonyaHuio) |

1 868,890 lMocnie ee00a KOMaHOBbI,
2 869,015 MoOynb cpa3y nepeHacmpaueaemcs
3 869,140 Ha Ho8bIlU KaHal u coxpaHsiem e2o 8 QHO3Y
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15.4 $PWR — yCTAHOBKA MOLYHOCTY MEPEOATYMKA
Beoa: $PWR=d, roe d:

|
0 25 (Mo ymMonyaHwmio) |
1 100 lMocnie eeo0a KOMaHOBbI,
2 200 mModynb cpa3y nepeHacmpaueaemcsi
3 350 Ha HO8YH MOWHOCMb U coxpaHsiem ee e SHO3Y.

15.5 $AR — ckoPoCTb NEPEQAYM BAHHBIX 1O 30UPY
Beoa: $AR=d, roe d- 3Ha4yeHue 0-7.

0 980 125

1 1760 125

2 2700 62.5

3 3125 125 (no ymonyaxuo) |

4 4500 62.5 lMocne eeoda KomMaHObI,
5 5470 125 MoOysb cpa3y nepeHacmpaueaemcsi
6 9300 125 Ha HO8YI0 CKOpOCmb U coxpaHsiem ee 8 SHO3Y.
7 22000 125

15.6 $LBT —ANroPUTM BbIXOHA B 30MP
Beog: $LBT=d rged: 0- 3ajepxku nepef nepefavent AaHHbIX B 3UP OTCYTCTBYIOT;
1- "AnWHHBIA" anropuTMm BbIXo4a B adup;
2 - "KOpOTKMW" anropuTm Bbixoga B a¢pup;

15.7 $MYID — UBMEHEHUE COECTBEHHOIO ALIPECA MOZY/ISI
Beopa: $MYID=hhh, rge hhh — nto6oe 3HauyeHue, kpome FFF, Fxx, xFx unu xxF nnm 000.

15.8 $TXID — M3MEHEHUME ABPECA BbI3bIBAEMOIO MOAY/IS

Beog: $TXID=hhh, rge hhh — ntoboe 3HayeHune, kpome 000

KomaHpga 3agaet agpec nony4yartens NakeToB M TEM CaMbIM PexXuM paboTbl Moayns B admpe.

Beoag 3HaueHun Bumaa FFF, Fxx, xFx unu xxF o3HayaeT LwmpokoBellaTenbHbIN (FPYynnoBOM) pPeXunm
nepegayun gaHHbIX.

BBopg 3HauyeHun, otnmyatowmxcsa ot FFF, Fxx, XFx unn xxF, o3HavyaeT pexnm «To4vka-Tovka» ¢ MoAyriem,
yen agpec MYID coBnagaeT ¢ BBeAEHHbIM 3Ha4yeHmeM hhh.

15.9 $WA —oxugAHME NOATBEPX[EHNS B AGQPECHOM PEXVUME

Beoa: $WA=h, roe h — wectHaguatepuyHoe yucrio (0-F).

3agaeTcd B yucre nakeToB MakcuUmarnbHOro pa3mepa Ha Tekyllen ckopocTu. 3HadeHue 0 o3HadvaeT
OTCyTCTBUE OXuaaHusi noaTBepxaeHus. Ecnv no uctevennn BpemeHn WA nocne nepegadn naketa He
nony4YeHo NoATBepXAeHMs O 4OCTaBKe OT agpPeCcyemMoro MoAynsi, oTnpaBka NakeTa NoBTOPSETCS.

HecmoTps Ha TO, YTO AaHHbLIN NapamMeTp ABMNSETCH BHYTPEHHUM NapaMeTpoM Moayns y
BHeLWHero oﬁopy,qOBava TaKkxKe HeO6XO.lJ.I/IMO BbICTaBIIATb KOPPEKTHOE 3HaYeHNne oXxXngaHune
oTBeTa. BpeMﬂ nepenayun naketa gaHHbIX MaKcuMMarbHON AONMNHbI Ha TeKyu.l.e|7| CKOpoCTH
oTobpakaeTcs B pesynbTaTte BoiBoAa komaHabl $DMP B cTpoke "MaxTt=".

15.10 $TRY — yucno PETPAHCASIUMIA MAKETOB, IPY OTCYTCTBUS NOATBEPXAEHUS

Beog: $TRY=d, rge d —uncno ot 0 go 7. 3HaveHne 0 cooTBETCTBYET GECKOHEYHOMY YMCIY MOMbITOK
nepegaTtb NakeT, B Criydae OTCYyTCTBMS NMOATBEPKAEHUSA B aAPECHOM PEXMME.

15.11 $COPY— MAKCUMABHOE Y1CIIO OOUHAKOBbIX LUMPOKOBELYATE/bHbLIX MTAKETOB
BBop: $COPY=d ,rpeduncnoor 1 oo 7.
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Ons YMEHbLUEHNA BEPOATHOCTU NOTEPU AaHHbLIX B LUMPOKOBELLATENIbHOM peXxnmMe, Korga noarsepxneHua
O OoCTaBke OTCYTCTBYKT, MOXHO MocrenoBateribHO nepenaBsaTtb HECKOJbKO Konui LLInpokKoBeLlaTesibHOro
naketa. ﬂpM nonyyeHnn agpecatom /J,y6nl/|pyeMb|e LLnpokoBeLllaTesibHble NakeTbl OT6paCbIBa}OTCFI.

15.12 $PAUSE — BPEMSI MEXZY NEPEQAYAMM KOMUN LUIMPOKOBELLYATE/bHbBIX MTAKETOB

BBopa: $PAUSE=dd, raoe dd 3HayeHue ot 00 go 99.

LWar 100 mc. 3HayveHue 00 cooTBeTcTBYET 05.

[MapameTp akTMBU3MpPYeTCA TOMbKO B LUMPOKOBELLATENBHOM peEXMMEe U 3ajaeT BpemMs  Mexay
nocregoBatenbHol nepeaydent konuin (napametp $COPY > 1) wnpokoBellaTernibHOro nakeTa.

15.13 $FEC — T1n FEC 45151 MHOOPMALMNOHHbIX MAKETOB

Beoa: $FEC=dc, roe
d — Tun nomexoyctonuymeoro koga (FEC):

0 -RS (7.5
1 -RS(7.3)
2 -RS(15.11)
3 -RS (15.9)
4 -HAM (12.8)
5-7 - KoA BbIKMHOYEH
C — npusHak nepemexeHus: 'l' - BkrnoveHo, 'N' - BbIKIMIOYEeHO

Mpumep: | $FEC=0
i SFEC=5N
MpaBunbHOCTL BBOAA MOXHO NpoBepuTb komaHaon $DMP.

15.14 $DM — mynbTvnavkALmMs BAHHBIX
BBoga: $DM=b rge, b: 0 - MynbTUNIMKaUMA 3anpeLleHa, 1 - MynbTUNNMKaLMS paspeLueHa.

15.15 $COM — nAPAMETPBI MOCAEQOBATENBLHOIO MOPTA
Beoa: $COM=Rate Word Parity nStop, rae
Rate - ckopocTb 06MeHa:1200,2400,4800,9600,19200,38400,57600 unu 115200;
Word - pasmep cnosa, 6ut: 7 unu 8;
Parity - 4yeTHocTb: N - none, O - odd (HeuerT), E - even (4eT), M - mark, S - space;
NStop - 4MCNo CTOMNOBLIX OUT: 1 unu 2.

Mpumep: | $COM=9600,8N1
$COM=19200,7E2

15.16 $DAT — Tvn nPOTOKONA BXOAAMX BAHHBIX

Beoa: $DAT=EOT (no ymonyaHwuio)
Beoa: $DAT=EOC
Beoa: $DAT=RTU
Beoa: $DAT=DLS8

15.17 $PL — MAKCUMANIbHOE YMC/I0 NAKETOB B BY®EPE

Beoa: $PL=d , roe d — pecatuyHoe yncno (0-7).
3agaeT MakcumarnbHOe YMCMO MaKeTOB KOTOpble MOryT HaxoOWTbCs OLHOBPEMEHHO B Oydiepe Ha
nepegayvy B agup. 3HavyeHne 0 (Mo yMON4aH1o) COOTBETCTBYET MakCMMaribHO BO3MOXHOMY YMCITy NaKeTOB.

15.18 $EOT — TAiM-AYT IPUEMA MAKETA B EY®EP HA TEPELAYY

BBoga: $EOT=dddd, roe dddd — yucno ot 0000 go 9999. MuHumManbHoe 3Ha4eHne 0003.
TaliM ayT 3agaeTcs YMCITOM CMMBOJSIOB Ha TEKYLLEN CKOPOCTU MOpTa AaHHbIX.
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15.19 $PSL — HAPE3KA BxoAsLMX JAHHBIX

BBop: $PSL=ddd, rge ddd — pgecsatudyHoe uucno (000-255). Begywime Hynu OOMKHbI
npucyTcTBoBaTh. [MapameTp 3agaeT pa3mep "Hapesku" naketoB B pexume EOT B Oartax x 8. 3HauyeHno 000
COOTBETCTBYET 3anpeLueHne "Hapeskun".

15.20 $EOC — cumBoOn NEPENAYM [AHHBIX B PEXUME EOC

Beog: $EOC=hhc, roe hh - cumBon nepefaym gaHHbIX
C - npu3Hak nepegayv camoro cumeona: T - nepepasaTb, N - He
nepegaBaTb.
Mpumep: ] $EOC=31T - nepegaya no cumsony 0x31 ('1"). Cam cumBon nepegaeTcs.

15.21 $CONC — PA3PELIEHUE KOHTATEHALWU
Beoga;: $CONC-=b, rage b: 0 - koHKaTeHauus 3anpelleHa, 1 - KoHKaTeHauus paspeLleHa.

15.22 $RT — HOMEP NOBTOPUTENSI MOAYNS

Beoa: $RT=dh, roe

d - Homep nosTopuTens 0...9. 3HayeHuns bonblue 7 03Ha4YaeT OTKIOYEHME PYHKLUN MOBTOPUTENS;

h - 3agepxka peTpaHcnauumn aHadeHns ot 0...F (x100mc).

Bcero B pagmocetm moxeT ObiTb 40 BocbMu noBToputenen (Homepa 0...7). Kaxabli NOBTOPUTENb
OOJDKEH NMETb YHUKanbHbIA HoOMep. B BbiBoge komaHabl $DMP 3HaueHMe komaHapbl BbiBoanUTCA kak RT=d,dly:h

15.23 $RID — AOPEC MAKETA PA3PELLUEHHOIO 4J151 PETPAHCASIAN

Beoga: $RIDd=hhh Tb [ddddddddS;S;],rae
d Homep auerikn ot 0 oo 7;
hhh apgpec, unu macka agpeca,;
T Twn agpeca: 'S' - hhh sBnaetca agpecom otnpasutens (Source), 'D' - hhh saBnseTcs agpecom
nony4darens (Destination)
b paspelleHve Ha noBTOpeHMe NakeTa ¢ HynesbiM PI1 (peTpaHCcnsaLMOHHLIM Nonem):
0 - 3anpeweHo; 1 - paspelleHo
He o6s3aTtenbHble nons:
dddddddd 3HaveHue macku. BBoguTca nytem nepeducrieHuem HomepoB nosTopuTenen ot 0 go 7 B
NPOV3BOSILHOM MOPSIAKE.
S:1 cumBon nornyeckon onepaumm mexay Pl naketa n mackon dddddddd:
«&» onepauyusa «Uy;
«|» onepauns «UNMN».
S, [ewncTBMe Haf nakeToM B criydae coBnageHus Pl naketa ¢ mackon dddddddd:
«+» NakeT moxeT ObITb peTpaHcnupoBaH (nocne aHannsa RIDXx)

«-» NakeT He BygeT peTpaHcnumpoBaH (nocne aHanusa RIDx)

Ecnu aHanu3 macku paspelueH, pelleHne o peTpaHcnaunn/He peTpaHcrauuu naketa npousBoanTcs
Tonbko nocne aHanu3a RIDx. Mpu Hanuuum akTuBHbIX fAveek $RID B BbIBoge komaHabl $DMP
oTobpaxaeTcsa noackaska " *LID ".

Mpumepbl:

$RID0=123 S1 014&+

Agpec 3anucbiBaetca B a4venky 0. PeTpaHcnupyioTca nakeTbl, B 3aronoBke KOTOPbIX agpec
otnpasuTena paseH 123. [lakeTbl oT mMoayna 123 ¢ HyneBblMM 3HaveHuamu Pl paspelweHbl Ans
nostopeHuda. [lakeT oT mogynsa 123 noBTOPSAETCA TOMbKO B TOM Chnyyae, e€Cnu OH npollen 4epes
peTtpaHcnaTopbl O U 1 U 4.

$RID7=03F DO 401|+

Afpec 3anucbiBaeTcsi B s4Yeliky 7. PeTpaHCnuvpyloTca nakeTbl, NpefHasHaveHHble ansa rpynnsl 03.
MakeTbl ¢ HyneBbIMM 3HadYeHusAMKU Pl He peTpaHCNMpYOTCA; 3TO O3HAYaeT, YTO NaKeT yXe AOIDKeH Obin
ObITb peTpaHCnMpoBaH KakMM-nubo gpyrum peTpaHcnaTtopom. Maket rpynne 03 NoBTOpPSETCS TOMBKO B TOM
chny4ae, ecnu oH npoLuesn Yyepes petpaHcnaTops 4 UMW 0 UTIA 1.

$RID6=012 SO

Agpec 3anucblBaeTca B fA4venky 6. PeTpaHCnMpyloTca nakeTbl, B 3arofioBKke KOTOPbIX agpec
otnpasutena paseH 012. lMakeTbl oT moayns 012 c¢ HyneBbiMu 3HayeHusmu Pl He paspelueHbl Ans
NMOBTOPEHUs; 3TO O3Ha4yaeT, 4YTO MakeT YyXe [AOomkeH Obin OblTb MOBTOPEH KakMM nnbo Apyrum
peTpaHCcnATOPOM.
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15.24 $PID — AgPEC NAKETA 47151 PACLUMPEHHOIO MPUEMA

Beoa: $PIDd=hhh [ddddddddS:S;] ,roe
d Homep sverikn ot 0 go 7;
hhh appec, unm macka agpeca;
He obsizaTenbHbie nons:
dddddddd 3HauyeHve macku. BBoguTcs nytem nepeuduncneHnem HomepoB nosToputenen ot 0 oo 7 B
NPOV3BOSIbLHOM MOpPsIAKE.
S:  CumBon noruyeckon onepauum mexay Pl naketa n mackon dddddddd:
«&» onepauus «Uy;
«|» onepauus «UNMN».
S, [AencTBMe Hag nakeTom B criyvae coenageHusi Pl naketa ¢ mackon dddddddd:
«+y» NakeT npMHMMaeTcst (MHa4Ye He NPUHMMAETCS);

«-» MakeT He NpuHMMaeTcs (MHave NpUHUMaeTCcs).

Ecnu aHanu3 macku paspelleH u Ha OCHOBe aHamnmu3a onepauuun macku Hag Pl nakeT mMoxeT ObITb
NPUHAT, OKOHYaTeNbHOE pelleHne O npuéme/He npuéme naketa NPUHMMAaETCs Ha criefyloleM ypoBHe
npuéma nakeToB (Kak npyv 06bIMHOM NpUEME).

B cnyyae oTcyTcTBMA Macku agpec PID aBToMaTtnyeckn CTaHOBUTCA agpecomM 6a30oBON CTaHUUMN.

Ecnu B mogyne ectb xoTs Obl 0OOUH akTUBHLIV agpec 6a30BON CTaHUMM, NpW NPUEME nakeTa mMoayrb
CpaBHUBAET agpec oTnpaBUTENd nNakeTa ¢ agpecoMm 6a3oBow ctaHuun. Ecnu agpeca He coBnaatoT, naket
UrHopmpyeTca (HO MOXET peTpaHCnMpoBaTbCs, €Cnv aapec nony4varens/oTnpaButensd CoBnagaeT ¢ OgHUM
13 RIDXx). Mpu Hanuumm akTuBHbLIX A4eek $PID B BbiBoae komaHabl $SDMP oTobparkaeTcs nogckaska "*LID".

15.25 $QLID — nroBEPKA crivcka RID/PID

Beoa: $QLID ttt rrr [dddddddd], rae
ttt  Agpec nonyyatens naketa (TXID) B wecTtHagLaTepu4yHOM BMAE;
rrr - Agpec otnpaeuTens naketa (MYID) B wecTHaguaTepnyHom Buae;
He obsa3aTtenbHoe none:
dddddddd 3HayeHve mackun. BsoguTcs nytem nepeuncneHveM HomepoB nostoputenen ot 0 oo 7 B
NPOV3BOSILHOM MOPSAKE.

KomaHga amynupyeT npouecc npoxoxaeHust naketoB vepes cnucok RID/PID. C nomoLlblo Hee MOXHO
NPoOBEPUTb KOPPEKTHOCTb BBeAEHHbIX 3HadyeHu RID/PID nytem reHepaumn nonen agpeca U
peHTpaHCNAUMOHHOro nong naketa. locne ucnonHeHMM KoMaHAbl BbIBOOAATCHA MPU3HAKW peTpaHCcnsauumn m
npvemMa AaHHOro naketa. B criyyae npoBepku cnucka Ha peTpaHcnsauuio, HeobXxooumMo KOPPEKTHO 3ajaTtbh
CODCTBEHHbIVM HOMEpP peTpaHcnaTopa (komaHaa $RT).

OK> $1lid
# xID Adr Rst RptPath

0 RID FFF S1

1 RID 004 SO 0123 |+
2 PID 002

_3_PID FFF_ 012 &t .

OK> $glid ££ff 001 He npuvHumaTh nakeT ot oTnpasuTerns 001 - He BbINOMHEHO yCrioBMe No Macke B averke N3.
RX:0 RT:1 PeTpaHcnmpoBaTtb cornacHo ycnosuam B sayerike NO.

OK> $qlid 005 004 He npyvHumaTh nakeT ot oTnpasuTerns 004 - He BbINOMHEHO yCrioBMe No Macke B sverke N3.
RX:0 RT:0 He peTpaHcnupoBaTh - He BbINOJIEHO YCrioBMe Mo Macke B siuenke N1.

OK> $glid 005 004 12 He npuHumartk naket ot otnpasutens 004 - He BbINOSIHEHO YCIoBMeE Mo Macke B avenke N3.
RX:0 RT:1 PeTtpaHcnpoBaTb cornacHo ycrioBusiM B siderike N1.

OK> $qlid ££ff 005 He npuHumatb naket oT otnpasuTensa 005 - He BbIMNOMIHEHO YCroBMe no macke B syerike N3.
RX:0 RT:1 PeTpaHcnupoBath cornacHo ycrnosusm B siyenke NO.

OK> $qlid ££ff 005 012 [lpuHumaThb naket ot otnpasuTensa 005, cornacHo ycnosuam B auerke N3.
RX:1 RT:1 PeTtpaHcnupoBaTtb cornacHo ycnoBusiMm B fuenke NO.

15.26 $LID / $XID — BbiBOA | YOANEHUE AGPECOB /151 PETPAHCIISILMN U PACLUMPEHHOIO MPUEMA

Beoa: S$LID

BbiBOA criMcka agpecoB AN1si pacLUMPEHHON peTpaHCnauumM 1 npuema.

Beog: $XIDd, rope d — Homep sayeviku agpeca ot 0 go 7. Komanaa ygansiet sideliky ¢ agpecom RID
unu PID. lNpu esode Homepa sideliku 6onbwe 7, ydansemcsi 8ecb CruUCOK cpasy.
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Mpumep: BbiBoa cnvcka BbiBOA cnucka nocne yganeHus
OK> $LID OK> $XIDO OK> $LID
# xID Adr Rst RptPath OK> $XID1 # xID Adr Rst RptPath
———————————————————————— OK> e e e T T
0 RID 001 S1 4567 &+ ynanene 2-x 0 ---
1 RID 002 DO 01 I~ hauanbHbIX sueek ;‘ T
9 -
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>
15.27 $xFL — criocos ounbTPALMM A151 AAHHBIX U PETPAHCTISIUAN
Beoa: $TFL=cccc nnn $RFL= cccc unu $RTFL= cccc, rae
cccc  cnocob dounbTpauum ----, RTUA,DLS8A,1BYT UM NONE
MNpumep: $TFL=----
$RFL=RTUA

Cnocobbl ounbTpaumm onucatbl B pasgerne "®unbrpauns gaHHbIX".

15.28 $xFLDMP — BbIBO/ PA3PELIEHHbBIX 3HAYEHUN ®UbTPA
Beog: $TFLDMP wnu $RFLDMP unu $RTFLDMP

15.29 $xFL+ /- — 3A0AHUE 3HAYEHUH 47151 OUNTLTPA

Beoa: $TFL+aabb wnu $RFL+aabb  wnu $RTFL+aabb  BkntoueHue 3HayveHuin B ounbTp
$TFL-aabb  unu $RFL-aabb unn $RTFL-aabb UCKNIOYEeHMe 3Ha4YeHn u3 punbTpa
aa - HavanbHOe 3HadeHue B LWecTHaauaTepuyHom opmare;
bb - KoHeuHoe 3HayeHue B WecTHaaUaTepuyHomMm opmare.
[na BBoga 1-ro 3Ha4YeHUs JOCTAaTOYHO yKasaTb paBHble 3Ha4YeHus aa u bb.
Mpumep: $TFL+0313. BkntounTb B hunbTp 4Na nepegaBaembix AaHHbIX 3HaveHust ot 0x03 go 0x13
$RTFL+5A5A. BkntounTb B UNbTp 4NA peTpaHcnsaummn aHadeHne 0x5A
$RTFL-5A5A. UckniounTb 13 ounbTpa ong petpaHcnsaumm saHadeHne 0x5A

15.30 $FLS — 3AnMCb 3HAYEHNA ®UJIbTPOB B 3HO3Y

Beog: $FLS
Mo faHHOW KOMaHae Bce 3HayYeHuss punbTPoB (AN AaHHbIX U peTpaHcnsaumm) 3anuckisatotes B GHO3Y
(camu cnocobbl punbTpaummn coxpaHsaTes B IHOIY no komaHae $S)

15.31 $RPRF / $RPIO — YTEHME NPO®UAS YOANEHHOIO MOAYNS

Beoa: $RPRF hhh - yteHne ocHoBHoro npocuns, rae hhh — nHamMemnayaneHbI agpec moayns.
$RPIO hhh - yteHue 10 npoduns, roe hhh — nHguBmMayaneHeIN agpec moayns.
KomaHga ons yganeHHoro koHurypmpoBaHus (CM. pasgen «YganéHHoe KOHPUrypnposaHme»).

15.32 $WPRF / $WPIO — 3AnMMCh MPO®UNs YOANEHHOIO MOGY/ISI

Beog: $WPRF hhh - 3anucb ocHoBHoro rge hhh — nHgmMBMayaneHbI agpec moaynsi.
npodouns,
$WPIO hhh - 3anuck 10 npoduns, roe hhh — nHauBmMayaneHeIN agpec moaynsi.

KomaHga ons yganeHHoro KoHurypmpoBaHus (CM. pasgen «YganéHHoe KOHPUrypnpoBaHme»).

15.33 $EPS — HAYATH PEGAKTUPOBAHME YAANEHHOIO TPO®UIIS

Beoa: $SEPS
KomaHnga ons yaaneHHoro KoHdurypmuposaHus (CM. pasgen «YaanéHHoe KOHUrypmpoBaHume»).
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lNocne BBOAa 3TOM KOMaHAbl BCE KOMaHAbl, pedakTupytowme npodusnb, OTHOCATCS K
npodunio yaanéHHoro moayn4. [ina Bo3spara k peJakTMpoBaHuio npoduns nokanbHOro
Moaynsi, Heo6XxoAMMO BbINOMHUTL komaHay $EPE vnuv BbIATU U3 KOMAHAHOMO pexuma.

15.34 $EPE — ocTAHOBUTL PEQAKTUPOBAHME MPO®UIIS YOANEHHOrO MOAY NS
Beoa: $EPE
[Mocne BBOOa 3TOW KOMaHAbl BCE KOMaHAbl, pefakTupyolime npodunb, OTHOCATCA K Npodunio

nokanbHoro Mmopynsa. Komanga gna  yganeHHoro  KoHdurypuvpoBaHus — (CM. pasgen  «YganéHHoe
KOHMrypupoBaHue»).

15.35 $UPD - CMEHA NMPOrPAMMHOIO OBECIEYEHUS

Beoa: $UPD
Mocrne BBOAa 3TOM KOMaHObl MOAyNb nepenaetT B pexum cMeHbl O no Tekywemy nopty. Ecnu
KomMaHAa BBeAeHa OLIMBOYHO, 4OCTAaTOUHO NEPEKNIOUYNTL MUTaHME MOy,

15.36 $SEXCHP — CMEHA NOPTA

Beoa: $EXCHP

C noMoLLbio JaHHOW KOMaHAbl MPOUCXOAUT CMeHa NOPTOB MeXAY aKTUBHbIM W OTNaA04HbIM.

Ecnu Bxog B KOMaHOHbIN peXxuM Obin No oTriagoYyHoMy NopTy, TO Mocne BBoAa KOMaHAbl 3TOT nopT byaeT
aKTMBHbIM, @ APYron oTnagoYHbIM 1 HaobopoT.

K npumepy, ecnn akTuBHbIM nopTom siBnsaetcsd RS485 (RS232 otnagoyHbiM) 1 Yepes Hero Obin Bxof, B
KOMaHAHbIN pexuM, To Npu BBoAE B KOMaHAHOM pexume koMmanabl SEXCHP nopt RS485 6yaneT oTnagoyHbiM, a
RS232 - gnsa nepegayu AaHHbIX (aKTUBHbBIR).

Mocne BBoaa komaHabl $EXCHP moaynb aBTOMaTM4ecky nepesarpyxaeTcsi.

15.37 $RCHK — onPoc ygAnEHHOIro Moaynsi

Beoa: $RCHK hhh, rge hhh — agpec yganéHHoro mogynsi.
Pesynbtat paboTbl kOMaHAbl onncaH B pasgene "TecTupoBaHne CBsI3M B KOMaHAHOM pexume".

15.38 $RFIND — nouck ycTPONCTB B 30MPE

Beoa: $RFIND
MpuHumMn paboTel KOMaHAbI ONMcaH B pasgene "TecTMpoBaHue 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
** txs

Q>

15.39 $TEST — 34nPOC TECTOBbIX TAKETOB

Beoa: $TEST hhh,dc, roe

hhh - agpec yaaneHHoro moayns;

d — TMN NOMEexX0yCTONYMBOro KOAMPOBAHUS;

C — NMpU3HaK NepeMexeHus;

Mo aToM KOMaHAe NoKanbHbIA MOAYMb HAYMHAET 3anpalumBaTh Yy yaaneHHoro moayns ¢ agpecom hhh
TEecToBble MakeTbl. TUM MOMEXOYCTOWYMBOIO KOOWPOBaHWUA Mpu BBOAe aHanormyeH komange $FEC.
PesynbtaTt paboTbl kKOMaHAbl onuncaH B pasgerne "TecTnpoBaHne CBs3M B KOMaHAHOM pexume”.

I'lpu,wep_' OK> S$TEST 002 3I

press 's' to stop...

OK>

** (0,138): byte_err=0 bit err=0 RSSI=-40,FEC=R:15,9TI
** (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:15,91Is
OK>
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15.40 $DRG — BbIBOg BCEX TEXHONOMMYECKMX TAPAMETPOB
Beoa: $DRG

15.41 $RG — 3Anuchb TEXHONOMMYECKMX MAPAMETPOB MOLY/ISI

KomaHga cyuwecTtByeT B 3-X BapuaHTax.
$RGdd=hh - 3anucb B LIeCTHaguaTepnyHom copmate (2 umdpsbl)
$RGdd=ddd - 3anucb B AecATuyHoMm dopmate (3 uudphbl)
$RGdd=bbbbbbbb - 3anucb B ABOMYHOM chopmate (8 uundp)
roe, dd - agpec peructpa; hh, ddd n bbbbbbbb - 3HaueHune pernctpa B cootBeTcTBYtOLLIEM hOopMaTE.
Mocne BBOAA, 3HaYeHUe cpasy 3anucbiBaeTcd B AHOIY (BbINONHATL komaHay $S HeT HeobxoaMMOocCTH).
Bo wnsbexaHve HenpaBunbHOM paboTbl moayns 6e3 ocobon HeobxoouMOCTM He crefyeT W3MeHSATb
TEeXHOMormyeckme napameTpbl.
TexHonornyeckne napamMmeTpbl onMcaHbl B pasgene «TexHonornyeckne napametpbl. Pernctpbl RG».
Mpumep: | SRG15=FE
$RG15=254
$RG15=11111110
Bo Bcex 3-x cniyyasx, B peructp 15 6yaet 3aHeceHo vncno 254.

15.42 $IRG — MHUUNANN3ALNS TEXHOISTIOMMYECKUX MAPAMETPOB 10 YMOJTYAHUIO

Beog: $IRG
3HaueHus No yMonyaHuio ykasaHbl B pasgene «TexHonornyeckme napamerpbl. Pernctpbl RG».
KomaHay $S nocrne 3Toro BbINOMHATL HE HYXKHO.

15.43 $rR — cBPOC nOKANBLHOrO MOAY”Nsi

Beoa: $R
AnnapaTHbIn cOpocC (Nnepesarpyska) IoKanbHOro Moayrnsi.

15.44 $RST— cBPOC yAANEHHOIrO MOAYNS

BBog: $RST hhh, rage hhh — agpec yganéHHoro moaynsi.

Mpu nonydyeHun komaHabl Ha cOpoOC, yAaneHHbln MoAynb nepesarpy3ntcs 4vepe3d 5 c. KomaHnpa
BbINONHAETCA B OECKOHEYHOM UMKNe OO0 MOMEHTa MoNnydeHuss oTBeTa OT yaaneHHoro moayns. Ytobbl
OCTaHOBUTb LMK, HEOOXOAUMO HaneyaTaTtb CMMBON 'S'.

Mpumep: | ¢psr 002
press 's' to stop...
OK>
**x tx
** reset start
OK>

15.45 $S — 3anuck BHYTPEHHMX NEPEMEHHBIX MoAyns B SHO3Y

Beoa: $S
Mo aTon koMaHae Bce paHee U3MeHeHHble napameTpbl 3anuckiBatoTesa B OHO3Y 1 BCTynaT B cuny nocne
cbpoca moayns (komaHga $R).

15.46 $E — Bbix0q 13 KOMAHLHOIO PEXUMA PAGOTbI
Beoa: $E

BbinonHeHWe 3To KOMaHAbl HE aKTUBU3MPYET N3MEHEHWUIA, NPOBEAEHHBLIX B KOMaHAHOM PeXUMe.
[nga aktmBaumm n3MeHeHUn Heob6xoaMMO BbIMONMHUTL kKOMaHabl $S 1 $R.
BbInTn 13 KOMaHOHOTO peXxnma MOXHO Takke no kHonke CFG.

15.47 $LOG — BbIBOA XYPHANA COBbITHIA B 3®UPE MOZY/IS
Beoa: $LOG
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Wcnonb3yeTca ana guarHocTuku pabotbl moayns. Mo aTon komaHAe Ha nocrefoBaTenbHbIn NopT
BbIBOAUTCA Tabnuua ¢ uctopmen obmeHa naketamm B acoupe. Moaynb coxpaHseT nocnegHne 16 akTuBHbIE
3anucu. 3anucu He coxpaHsitotcs B OHO3Y.

15.48 $SCAN — CKAHUPOBAHUE 30UPA

Beoa: $SCAN

Mo komaHoe $SCAN mMooynb B pexuMe peanbHOrO BPEMEHW BbIBOOUT Ha MNOPT BCe NakeTbl
npuHMMaemble u3 adupa, a Takke nepegaBaemMble B 3up (€Cnv KOMaHOHbIA PEXMM B HACTOSLLUNA MOMEHT
paboTtaeT no otnago4HomMy nopty). [ns Beixoaa us pexuma SCAN Heob6xoaMmo BBECTU CMMBON 'S'.

15.49 $SK — ycTAHOBKA nAPoISt XOR WN®POBAHUS

Beoa: $SK=hhhhhh rge,
h - wectHaguaTepuyHoe yucno ot 0 go F;
Bce 6 uudp gomkHbl 6bITh BBeAeHbl. Mocne 3agaHusa napons, B BbiBoge koMaHabl $DMP oTobpaxaeTcs
noackaska *SK. [1na yaaneHus napons Heobxoanmo BeecTu naponb 000000.
Mpumep: OK> $SK=1234AB
OK> $SK=000000
*** key deleted
OK>

15.50 $KEA/KEH — YCTAHOBKA NAPOJIsi AES LUM®POBAHUS

KomaHpa cyliecTByeT B 2-X BapuaHTax.
$KEA=clc2c3....c16 - yCTaHOBKa Naponsi B CMMBOJSIbHOM ¢hopmate
$KEH=hh1hh2hh3....hh16 - yCTaHoBKa naponsi B 16-puyHom popmarte

roe,

cl....c16 - ASCII cumBonbl KpoMe npobena 1 3ansiTon;

hhl...hh16 - wectHaguaTepunyHble Yncna ot 00 go FF;

Maponb moxeT cogepxatb Ao 16 cumeonoB ($KEA) unu po 32 umcen ($KEH). OctaBluimecss He
BBeEHHbIE 3Ha4YeHns (8o 16 unu 32) 3anonHstoTca cumeonamm '-' (0x2D). Hanpumep, naponbu "123" n "123---
" unaeHTUYHbl. lMocne 3agaHus napons, B BbiBoge komanabl $DMP oToGpaxaeTtca noackaska *KEY. C
NMOMOLLIbIO 06enx KOMaHg BBOAUTCS OO4MH U TOT e Naposib - pa3nuMyaeTcs TOMbKO Nuib cnocob BeoAa.

Ons yaaneHus napons Heobxoammo BBecTw Mobyto 13 AByx komaHg 6e3 aprymeHTOB.

Mpumep: | ok> $KkEA=hello
*** KEA:hello-----------
OK> $KEH=1234ab
*%*%* KEH:0x1234AB2D2D2D2D2D2D2D2D2D2D2D2D2D

OK> S$KEA=
*** key deleted
OK>

15.51 $NAM — 3A8AHUE UMEHU MOZYITIO

Beoga: $NAM= clc2c3....c12 rpae,

cl....c12 - ASCIl cumBonbl kpoMe npobena u 3ansaTon;

Nmsa mogyns moxeT cogepatb A0 12 cumBonoB. Mmsa oTobpakaeTcs npu BbiIBOAE pe3ynbTaToB KOMaHA
$RFIND v B npMBeTCTBUM NpK BXOAE B KOMaHAHbIV pexum. [na yaganeHms nMeHn HeobxoAMMO BBECTU KOMaHy
SNAM=.

Mpumep: | $NAM=Spektr868I0 Lora
**% NAM:Spektr868I0
OK> $NAM= -
**k*x NAM:
OK>

15.52 $CFL— yCcTAHOBKAICHSITUE MAPOISI HA KOMAHGHBIA PEXUM

Beoa: $CFL=c1c2c3....c16 rae,

cl....c16 - ASCII cumBonbl kKpoMe npoberna 1 3ansTon;

Maponb moxeT cogepxaTb A0 16 cumBonoB. OcTaBwMecss He BBeAEHHble 3HadeHus (o 16)
3anonHswTcs cumBonamu -' (0x2D). Hanpumep, naponbu “123" 1 "123---" ngeHTUYHbI.

[na yoaneHus naponst He06x0AMMO BBECTU KOMaHAy 6e3 apryMeHTOB.
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Mpumep: OK> $CFL=123
*%% CFL:123-————=———————=
OK> $CFL=
***x key deleted
OK>

15.53 $CFU— BBOg NAPOISI HA KOMAHOHBIA PEXUM

Beoga: $CFU=c1c2c3....c16 rae,
cl....c16 - ASCII cumBonbl kpoMe npobena 1 3ansaToun;

15.54 $LOCK — PErucTP 5nokuPoBoK
Beoa: $LOCK=bbbbbbbb

but HasHayeHue
7-3 Peseps
2 bBootCmdLock

BrnokupoBka KOHMUIYpMpOBaHUS MOAYMS YePes PEXUM 3arpyaymka.
1 bEkranCfgLock
Bnokmposka KoHUIypMpoBaHUsS MoaeMa Yepes CUMBOSIbHbIN MHAMKATOP

0 bRemoteCfgLock
Brnokuposka yaané&HHOro KoHgUrypuposaHus no acupy

15.55 $DMPLOCK — BbIBOg PEFMCTPA ETOKMPOBOK
Beoa: $DMPLOCK

1] 0
Ha Hem
Ha Hem
Ha Hem
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16 KomaHgb! ynPaBneHnsi MogynEm BBoOA BbiBoA (10)

Komangsl ans mogyns 1O HaumHatoTca ¢ npedumkca "IO" n pacnonoxeHbl B HWXKHEN 4acTu (Cekumm)
BbIBOAa komaHabl $DMP.

Mpu onucaHumn kKOMaHA NPUHATLI CNeayoLne CoKpaleHus:

b - pBonyHoe uncno 0 unu 1;

d - pecatnyHoe vncno ot 0 oo 9;

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

¢ - cumBon. OnpegeneH B TEKCTE ONMCaHUsl KOMaHObI.

[pyrve cokpalleHus onpeaeneHbl B TEKCTE onncaHns komanabl. [py BBoAe 3HauYeHus1, BegyLlme Hynm
OOIMKHbI MPUCYTCTBOBATb.

MNocne koHdurypupoBaHua moayns, Heo6xogumo BBecTM komMaHay $S (coxpaHeHue
napameTtpoB B QHO3Y) u BbInonHUTL Nepe3arpys3Ky.

broadcast TXID=FFF COPY=1] ,MYID=003

CH=3 PWR=0 COM=9600, 8N1
broadcast TXID=FFF COPY=1 ,MYID=003 sﬁfg ;zzfo gg;:fg’r EOT=0015 PSL=000 PL=0
CH=3 PWR=0 COM=9600,8N1 — — =

d IOADR=00+IONDX=00 (00h) TFL=---- RT=-

AR=3 LBT=0 DAT=EOT EOT=0015 PSL=000 PL=0| [ oo 7. . RFLe———— RTFLeemo
DM=0 FEC=- CONC=0 MaxTt=715 ms
IOADR=0A+IONDX=00 (0Ah) TFL=---- RT=- TOTRANS
IORPT=11111111 RFL=---- RTFL=---- IOSMO=1111
MaxTt=715 ms I0SM1=1111 IOINL=---- IODBN=00000000h
LOBMy b=l IO SLAVE IOSM2=1111 IOINF=00 IOFR[1:0] =0000,0000
LIORI ) ORI - IOSM3=1111 IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000
IOINL=---- IODBN=00000000h e T
IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000 S

I0SM7=1111

BbiBog komaHasl $DMP oToGpakaeT TonbKko Te perncTpbl B cekuum mogynst /0, koTopble BNUsIOT
Ha ero paboTy ToMbKO B TekyLlieM pexume - I0_Slave nnm 10_Trans.

16.1 $IOIEE — uHMUMARM3ALMS MOZYNS 1O B HAYASIbBHOE COCTOSIHUE

Beoa: $IOIEE
Mocne BBOAA BCe nMapaMeTpbl MOAyNs BBOAA/BbIBOAA YCTAHABNMBAKOTCS B 3HAYEHUSI MO YMOMYaHMIO U
BCTYNAT B curly nocre nepesarpysku moayns ($R)

16.2 $IORIN — c5POC 3HAYEHUI BXOLOB

Beoa: $IORIN
Mo aTo KOMaHAe yoansatTcs 3anoMHEHHbIe 3HaYeHUs BXOOO0B yaarneHHblx mogynen 10_Slave y Tekyuiero
mMoayns (ecnm oH korga To pabotan B pexume 10_Master).

16.3 $IOROUT - c6POC 3HAYEHUM BbIXOHOB

Beoa: $IOROUT
C6poc BbIXxOa0B.

16.4 $IOSLAVE - BBog Moaynsi 10 B PEXuM10O_SLAVE

Beoa: $IOSLAVE
Mocne BBOOa KoMaHAbl USMEHUTCSH HUKHAS YacTb BbiBoaa komaHabl $DMP.

16.5 $IOTRANS-BBOgmMoayns 1O B PEXUMIO_TRANS

Beoa: $IOTRANS
Mocne BBOAa KOMaHObl U3MEHUTCS HUXKHSAS YacTb BbiBoda KoMaHasl $DMP.
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16.6 $IOADR — BA30BbIN AOPEC MOAYNS
Beoa: $IOADR=hh

16.7 $IONDX — uHgEKC Mogynsi

Beoa: $IONDX=hh
Mocne Beoaa komaHa $IOADR w/unu $IONDX, agpec moaynsi paseH IOADR+IONDX no moaynto 256.

16.8 $I0SM — MACKMPOBAHME BbIXOLOB

Beoa: $I0SMd=bbbb, roe
d — agpec mogyns (0...7,8); bbbb — macka Bbixoaa.

KoHdgurypauusa pernctpa IOSM: but | HasHaveHue
3 bOut4_Enable
2 bOut3 _Enable
1 bOut2_Enable
0 bOutl_Enable

Bocemb peructpos IOSMO...IOSM7 no3BonsitOT MackMpoBaTb BbIXOAbl OT BMAWUSIHUS BXOAOB yAANEHHbIX
MoZynewn npu BbICTaBNEHUN 3HAYEHUIN Ha BbIXOb!.
Mpn BBOAE agpeca 8, 3HavyeHne macku bbbb yctaHaBnuBaeTcsa cpasy 4nsi BCEX agpecos.
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17

B BepxHeM MeHI0 HaxaTb Ha MUKTOrpaMmy E Profile Edit PortManager Win
Mpn  HaxaTm  Ha  nMKTOrpammy  BcA ﬂ E|E‘|| @‘?‘@‘ﬁ‘
nHpopMauma 3anucbiBaetca B dpann CAPX.ixt,
roe X - Homep nopta. MNpu omkaTum - 3anucb B E* cOM23,57600,None,B,1.Dumb 1 - = aal
dann npekpalyaeTcs. [ | Stk: 114,74 50

OT/IABOYHbINA MOPT

B moayne npucyTtcTByeT oTnagoydHbin nopt (ganee DEBUG), ¢ nomowwbio koToporo yaobHo
oTcnexuBaTb NOrMky paboTbl mMogyns B peanibHOM BpemMeHu. OTnagoyHbii MOpPT CTaHOBUTCS
NPOTUBOMOSIOXKHBIM aKTMBHOMY (ON151 Nepedayvn aHHbIX) MOPTY - €CnvM akTUBHbIN NopT RS485,
oTnagoyHbin RS232 1 HaobopoT, ecnu akTMBHbI RS232, oTnagoyHbii - RS485. lMpoueaypa
BblOOpa NOpPTOB onucaHa B pasaene "YcraHOBKa aKTUBHOIO nopra”.

Ha DEBUG nopT BbiBOgMTCS MHGOpPMaUna O Tekyllen pabote moayns Ha puKCUpoBaHHOM
ckopocTtn 57600 8N1 (TepMmnHanbHasa nporpammMa LOMKHA ObITb HACTPOEHA Ha 3Ty CKOPOCTb).

Takke, Kak U No akTMBHOMY MopTy, Yepe3 DEBUG nopT MOXHO BOMTU B KOMaHOHbIN PEXUM
(nepegava 3-x cumBonoB "+"). ®yHKUMOHANLHOCTL MOAYNsS B KOMaHOoM pexume Ha DEBUG
nopTy He npepbiBaeTcs. [Ins aHanu3a obmeHa naketamu no paguMo3adunpy MOXHO MCMONb30BaTh
komaHabl $LOG (BbiBoauT nocnegHue 16 3anucu) unu $SCAN (BbiBoga obmeHa B peanbHOM
BPEMEHM).

[lns BbIBOO4A 1 BO3MOXHOIO aHanmsa Nofnb30BaTeNbCKUX JaHHbIX (NepegaBaemMbix B adomp nnu
NPUHATBIX K3 3adupa) MOXHO BOCMONb30BaTbCA TexHonorundeckum pernctpom dbg_dump_cfg
($RG15) cm. pasgen "TexHonormyeckue napameTpbl”.  KoHdurypaums perucrtpa BbIrnagut
cnegyrowmnm obpasom:

Butbl | 3HayeHne

7-6 comTxDmp - nevaTb AaHHbIX NepegaBaemblx B 3up (MONyYeHHbIX MO akTMBHOMY NOPTY):
00 - paHHble neyvaTtatoTesa Kak ectb (NAT).

01 - gaHHbIE NevaTaTes B WecTHaguarepmyHom doopmarte (HEX).

1X - paHHble He nevaTtatTcs (DISable).

5-4 comRxDmp - neyaTb AaHHbIX NPUHATBLIX U3 achupa npegHasHayYeHHble Ang nepegayuv B
aKTUBHbI NOPT. 3HA4YEHME aHanorm4yHo nepemeHHon comTxDmp;

3...0 | Peseps

nsa "6bicTporo” gocTtyna k 6utam pernctpa $RG15 AoCTynHbI KOMaHAbI:
$DD=TN - nevaTb NnepegaBaemblx AaHHbIX Kak ecTb (NAT)

$DD=TH - nevyaTb NepefaBaeMbIX AaHHbIX B LWeCTHaguaTepmyHom popmate (HEX)
$DD=TD - nepenaBaeMbix AaHHble He nevatatoTcs (DIS)

$DD=RN - neyaTb NpUHMUMaEMbIX AaHHbIX Kak ecTb (NAT)

$DD=RH - neuyaTb NpMHMMaEMbIX JAHHbIX B LUECTHaaUaTepuyHoM opmaTte (HEX)
$DD=RD - npuHMmaemble AaHHble He nevatatoTcs (DIS)

B cnyyae BO3HUKHOBeEHMS cuTyauuin Tpebyrowmx ananusa, yYyepe3 DEBUG nopT MOXHO
3anucatb nor paboTbl MOoAoyna B peanbHOM BpemeHW. PaccMOoTpum npouecc C MNOMOLLbHO
TepMuHanbHon nporpammbl Pcomm (http://rateos.ru/files/PComm210.zip).

Ana Havyana HeoGxoaumo nogkrntounTteca k DEBUG nopty. Ecnv HacTpoeHo BCce BeEpHO, B
OKHe TepMuHana [AOSMKHbl HeMnpepbIBHO BblAaBaTbCA Yumaemble COOOLeHusa (ecrim HU4Yero He
BblgaeTcsa unun otobpaxaeTtcsa "Mycop", NpoBepUTb NOAKITOYEHNE U CKOPOCTh).

IE‘_‘| PComm Terminal Emulator - COM23,57600,Mone.B,1,Dum

POLL:0A<—-23 A
IH IOMTE :0A1700010001000200010200F01E4E
oTe =xTH IO
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MecTtononoxeHue caina CAPX.txt MOXXHO y3HaTb Yepe3 MEeHIO
PortManager->Properties->Capturing:

IE‘_‘u PComm Terminal Emulator
Profile Edit Port Manager

Capturing | Properties

|'Sa\-'ed File Mame ‘When Capturing

AP CommUtilityhcap 23, bt
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18 BonrocwkI v oTBETHI

B naHHOM pasgene npuBeAeHbl YacTo 3afaBaeMble BONPOChI U MYTU UX PELLEHUS.
NEPEOAYA OAHHbIX MO AKTUBHOMY MNOPTY

lNpu nepedaye OaHHbIX MU2aem KpacHbiM ceemoduod MODE.

HecoBnageHne ckopocTer No nocrnegoBaTesibHOMY MOPTYy Y MOAynd WM MOAKIHOYEHHOro
obopyaoBaHus. Unu xe, ecnu nogkniodeHme ocyuiectensetca no RS485 - nepenyTtaHbl NHUM A 1
B. CkopocTb akTMBHOro nopta moayns 3agaetcs komaHgon $COM. MHaukaumst ceetoamopa
MODE onucaHa B pasgene "MHgnkatop MODE".

lNpu nepedaye OaHHbIX He 3a20paemcsi HU 0OUH ¢8emoouo0.
O6opynoBaHMe NOAKMIOYEHO K MOAYM He no TOMy MopTy. BbiOpaHHbI aKkTMBHbI NOPT
NnoAcBeYnBaeTCs 3eNeHbIM CBETOANOO0M.

lNpu nepedaye OaHHbIX 0bmeH udem, oba modema Mopzarom ceemoduodamu RX/TX Ha
npuem u nepedadyy, Ho nodkno4YeHHoe obopydosaHue He sudum dpye Opyaa.

He HacTpoeH Tamm-ayT oOXxugaHus OTBeTa Yy BHelwHero obopygoBaHust "mactep”. [lo
YMON4YaHuio, Yy Bcex cuctem paboTtarowmx no npoeody TanWM-ayT YCTaHOBMEH B MUHMMarbHoOe
3HayeHne, T.K. BPEMEHEM pacrnpOCTPaHEHUS OaHHbIX MO MNPOBOAHOM JMHUN CBSI3WM MOXHO
npeHebpeyb - BO BHMMaHMe OepeTcsi TOMbKO CKOPOCTb MNepedayn u BpemMsi peakumm y
obopyaoBaHus "cnane". PagMomoaynb npu nepegaye OaHHbIX BHOCUT CYLLECTBEHHbIE 3a4epiKKu,
KOTOpble MOryT npeBbiwaTth "NPoBOAHbIE" B AECATKN U MHOTAA B COTHM pas.

Heobxoammo koppekTupoBaTb TanMm-ayT OXuAaHus OTBeTa Yy BHELHero obopydoBaHUs
"mMactep".

lpu nepedaye OaHHbIX nepedarouwuli modem mopaaem ceemoduodamu RXITX Ha npuem u
riepedady, 0OHaKO y rnpuHUMaroweao Mmodema HU4e20 He Mopaaem.

Ckopee BCeEro y nmnpuHMMatoLero Mogema nepenytaHbl mectamuy nvHum A n B Tk
NOAKIOYEHHOE 000PYAOBaHNE HE MOHUMAET 3anpochl U, COOTBETCTBEHHO HE OTBEYaET.
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19
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MabapuTHble pasmepsbl B UCnonHeHun IP65:
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20 OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKMN

[unana3oH paboumnx Temneparyp:
HanpsikeHne nutaHus:
MoTpebnsiemasi MOLLHOCTb:

NHTepdelicsl:

CkopocTb Mo nocriegoBaTtenbHbIM NopTam, 6o
dopmat AaHHbIX:
pexmm obmeHa:

}Zl,mana30H YacToT:
HomMuHanbHasa MOLHOCTb nepegartymka.

KOHTpOSb 3aHATOCTU adhupa:

Tvn moaynauumM BbIXOQHOMO CUrHana:

CkopocTb 0bMeHa faHHbIMU B adhumpe:
YyBCTBUTENBHOCTb NPUEMHUKA:

Cnoco6bl 06HapyXeHns 1 ncnpaeBneHns owmnookK:

Pexxumbl paboTbl:

-40...450 °C

+8...+32B

He 6onee 0,5 BT (pexxum npmem)

He 6onee 3 BT (pexum nepenayva)

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

868,765...869,140 MI'y,

25/100 mBT (ansa komneHcaumm noTepb UMeETCs
BO3MOXXHOCTb MPOrpaMMHO YBENUYUTb
MOLLHOCTb)

LBT (npocnywwmBaHne nepen nepegaven)
LoRa

980...22000 6op

-126 gbm npu ckopocTtun nepegayun 3125 6ut/c
CRCS8 Ha 32 b6anTta

(12,8) kog XammuHra, Puga-ConomonHa (FEC),
nepemMmexeHve

npo3payHbiin

KOMaHAHbIN

yaaneHHas KoHurypaums

npoBepKa CBA3U

cmeHa Mo
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