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6. CETEBA4A ITOJCUCTEMA

6.1. HazsgadeHnue u cocTaB IIOJCHUCTEMBI

IMoxcucrema NpeaHHA3HAYCHA, JJIs OOMEHA TEXHOJOTMYCCKUMU JTAHHLIMU MEXK-
gy xocramu LxDCS, a Tak Ke ycTpoiicTBaAMU, MOMIEPKUBAIOIIAMU TTPOTOKOJT
MODBUS-TCP u cocrout u3 CleayIOime KOMIOHEHTOB:

e Cepsep MODBUS-TCP lent  modbusd

o Koncompusiit MODBUS-TCP kuent lent mbe

o Kymenr MODBUS-TCP lent  modbuscd

o llepemaTyuk JAHHLEIX peaJbHOTO Bpemenu lent  send

o [TpuemHUK JAHHBIX peajbHOrO Bpemenu lent recvd

MODBUS nporokos moaaep:KubaeT KakK CTaHJIapPTHBIE KOMaHAbI, TaK CIIeIH-
duunbte qug LxDCS, mo3Bossionye nojgyYuTh J0CTYI K 0a3e UCTOPUIECKUX
JTAHHBIX.

6.2. Cepsep MODBUS/TCP lcnt  modbusd

Hemon lent _modbusd semonasier dyukuun Slave ycrpoiicrea MODBUS-TCP
¥ BBITONHSAET 0OpabOTKY 3armpocoB Kak cragapTHbix komans MODBUS, rak
u pacimupennbix st LxDCS. Cepeep pacuumran zHa paboTy €O CTAHIAPTHBIMHA
MOTOKAMHU BBOJA-BBIBOJIA U PABOTAET COBMECTHO € cymepcepBepoM inetd, KOTO-
porit 3amyckaet lent _modbusd mpu moctyniennu 3ampoca Ha mopt 502. Cepsep
nofiepkuBaeT cienyromnme komanasr MODBUS:



e FC3 - MHOXKECTBEHHOE YTEHUE PErMCTPOB XPAHEHUs. SAIIPOLICHHBIE J[AH-
Hble iepenaiorcs B (hopmare float, koropsrit 3anumaer aBa 16 GuTHBIX CIO-
Ba, MTOTOMY B 3aIpOce HEOOXOMMMO YKA3bIBATh YETHBIE ATPECca, COOTBET-
CTBYIOIIME yABOCHHOMY HOoMepy peructpos LxDCS n ynsoernOe 3HAUEHHE
YHCJIA 3aIPAIIUBAEMbIX PErucTPOB. (HAIDUMED, /Ui YT€HHsI 8 PEruCTPOB,
nauunas ¢ R12 8 MODBUS-3anpoce Hy:KHO 3a/1aBaTh HAYAJIBHBIA &/1pEC
24(dec) u gucao perucrpos 16(dec)). Takum obpaszom, uepes MODBUS
MOXKHO HoIyuuTh gocryn K R0O.R32767 (yerunie MODBUS 0..65535).

dopmar kaapa 3anpoca(Hex): 00 00 00 00 00 06 00 03 [AH AL] [NH
NL]

dopmar kazapa orsera(Hex): 00 00 00 00 [LH LL] 00 03 RB [d0]..[dn]

[LH LL] - craprmmii u Mmaagmmeuii 6afiTel JJIRHBI COOOITEHNT

— 03 - ko1 byHKIHH

[AH AL] - craprmuit u maammuit 6afiTel agpeca perucTpa

— [NH HL] - crapmmiti u Maaanmmi 0afdThl 9UC/Ia 3AIPOIIEHHBIX PErd-
cTpoB *2
— BB - gncsio 6aiiT CINTAHHBIX 3HAYEHMH JAHHBIX

— [d..] - gernipexGaiiroBoe 3navenue nanubix (float)

e FC16 - mHOXKECTBEeHHASA 3aIUCh PerucTpoB. JIaHHbIE /15 3aIINCH TIepeia-
torcst B popmare float, Koroperit 3aruMaer aBa 16 OUTHBIX CJIOBA, MOITO-
My B 3amnpoce HeobXOIUMO yKa3bIBAThH YeTHBIE a/[peca, COOTBETCTBYIOIINEe
yapoenaoMmy HOMepy peructpoB LxDCS u yaBoenHoe 3nadenne 4ucia 3a-
npammuBaeMbix peructpoB. Joctymasr peructps R0O..R32767.

®opmar kaapa 3anpoca(Hex): 00 00 00 00 00 06 00 10 [AH AL] [NH
NL] SB [d0].. [dn]

®opmar kazapa orsera(Hex): 00 00 00 00 00 06 00 10 [AH AL] [NH NL]

— 03 - xox dyHKIUU

[AH AL] - craprmmuit m Mmaammuit 6afiTel agpeca peruncTpa

— [NH HL] - crapmuit u Myammmii 6aliThl 9ACIA 3ANMUCHIBAEMBIX PErH-
cTpoB *2

— [LH LL] - crapmmmii m Maaanmit 6aiTel IIWHBI COOOIIECHUST
— SB - umcio 6afiT mepemaBaeMbIX 3HAYEHUH TAHHBIX

— [d..] - gernipexbaiitoBoe 3uavenue manubx (float)

Cueuudpuyeckne komanapl LxDCS

e FC67 - MHOXKeCTBEHHOE YTEHUE aPXUBHBIX TAHHBIX.

dopmar kazapa sanpoca(Hex): 00 00 00 00 [LH LL] 00 43 [TM] SI [CH
CL] [NH NL]

®opmar kazapa orsera(Hex): 00 00 00 00 [LH LL] 00 43 [RH RL] [d0].. [dn]



[LH LL] - craprmuii 1 mia it 6afiTel JJIKHBI COOOIEHUST
43 - kox PYHKIAN
— [TM] - meTka Bpemenu, 8 GaiiT

SI - THN MHTEPBAA, NMEPBAs TETPAJA ONPEJIEIAET MOCIETOBATEb-
HOCTh AaHHbIX: 0 - JAHHBIE OJHOrO KAaHAJA, HAYHHAs C MHTEPBAJA,
yxazanuoro B [TM] B kommaecrse [NH NL], 1 - gamasie SN ka-
HasoB, HauwHasg ¢ [CH CL] 3a oauH BpemenHoi nreppai. Bropas
TeTpaja OIpEesieT TUIl HHTePBaJa; 4 - CeKYyHIHbIH, 5 - MUHYTHBII,
8 - gacoBoit

— [CH CL] - crapmmit u myaammii 6aiiThl HOMEPA KaHATIA
NH, NL - crapmuii u MIAMIHHE OARTHI THCIa 3AIIPONTEHHBIX JAHHBIX
— [RH RL] - crapmmit u Maaaimmit 6aiiThl IUCIa TPUHATHIX TAHHBIX

[d..] - npunaree ganHble, Yerbipe Gadita (float)

e FC68 - muoxKkecTBEHHAS 33aIKACH APXUBHBIX JTAHHBIX

dopmar kazapa sanpoca(Hex): 00 00 00 00 [LH LL] 00 44 [TM] SI [CH
CL] [NH NL]1 [dO]..[dn]

®opmar kajapa orsera(Hex): 00 00 00 00 00 02 00 44

— [LH,LL] - crapmmit u Maaammit 0aiiTel IIXHBI COOOIIEHST,
44 - kox pyHKIIH
— [TM] - meTka Bpemenu, 8 HaiT

— SI - Tum WHTEPBAJA, MEPBas TETPAJA ONPEAETAET MOCIEIOBATE b
HOCTHh JAHHBIX: 0 - JAHHbIE OJHOTO KAHAJA, HAYMHAs C WHTEPBAJIA,
yxazanuoro B [TM] B xomuuectse [NH NL], 1 - mamnsre SN ka-
nanos, naunnad ¢ [CH CL] 3a oaun Bpementoit urepsas. Bropas
TETPAJA ONPEAEISET TUII MHTEPBANA;: 4 - CEKYHJIHBINA, b - MUHY THBIH,
8 - 4acoBoii.

CH,CL - crapmmii u Maaammnit 6afiThl HOMEpPa KaHAIA
— NH,NL - cTapmnii ¥ MAIMNANA OafThl IUCAA JAHHBIX I 3aMACH

[d..] - namnbre oa 3ammcu, 4 Gaiita

6.3 Kianenr MODBUS/TCP lcnt _modbuscd

Hewmon lent _ modbuscd npegnasnaden st paboTbl ¢ PA3JIUIHBIMU yCTPOHCTBA-
mu, umeromuMi nHTepdeiic MODBUS/TCP. IIporpaMMa NMpOU3BOANT TIHKJIIH-
9eCKOe UYTEHEeHe W 3aluCh JAHHBIX B MOMAYMHEHHOE YCTPOMCTpoiicTBO. Pe3ymb-
TaThl 9TEHUS PErUCTPOB M JIOTHUECKUX S9E€EK 3AMMCHIBAIOTCS B peructphl Rn,
OTTYya Ke BepyTcs JAHHBIE JisT BEIBOAA. K MAHHBIM MOMKET MPUMEHATHCS Mac-
mrabupoBanue. IIporpaMmma TakKe MOXKET BBITOHATH HEKOTOPBIE OITEPAITAU HAJT



JAHHBIMU perucTpoB. Pabora mporpaMmmbl onuceiBaercs B ¢aiiie kondurypa-
1w, HaxosmmmMest B qupektopun /$datapath /etc/. Coobienns 3ammuchBarOTCst
B aiin xyprama /var/log/lent _modbuscd.cfg.log, rne cfg - ums daiiia kon-
durypannm.

Komananast cTpoka :
lcnt_modbuscd -c cfgfile [--debug]

Onnuy KOMaHIHONR CTPOKH:

e -c cfgfile - 3amaer daitn koudurypaun
e --debug - BbIIAYA PE3YABTATOB pabOTHI IPOrPAMMBI HA KOHCOJIb.

JupekTuBnl ¢aiia KOHGUTYpATTIN:

e delay=time - OmnpesensieT 3a1ep:KKy IUKJa BHIIOJHEHUS B MUJIMCEKYH-
nax. Ecim qupekruBa orcyrcrByer, ycranasausaercd B 1000.

e cfgreload=time OmupemensieT MEPUOTNIHOCTD Tepe3arpy3Ku daitia KoH-
durypanun B MUHyTax. ECIM ONmus HE ONpeaeseHa, mepe3arpy3ka mpo-
U3BOAUTCH KaXzKJble 5 MUHYT. EECIU AUPEKTUBa OTCYTCBYET WJIM 3HAYEHUE
PaBHO HYJIIO , IEPe3arpy3Ka He MPOU3BOIUTCA.

e in_mhr=host:off:num:Rerr - Urenne c ycrpoiictea host (IP azpec) num
perucrpos xpanenus (FC3) mauunas ¢ off | B perucrp Rerr 3anuchbiBaercs
pesynbrar BoinojiHenus oneparmu ("0"-ycremnoe, "1"-omubka). B ciayuae
YCIIEIHOTO cunThiBanusi, npuaareie 3uadenus MODBUS-perucrpos pas-
mermamTes B 6ydepe npuema n umenyiorca MO. .Mn. Crenom 3a qupekTu-
BO#t maeT 6JIOK, ONMUChIBAIONUE 00PADOTKY IPUHATHIX JTAHHBIX:

e Rn=Mn input=min:max scale=smin:smax - mansbie u3 Oydepa Mn, 3amu-
ceiBarOTCs B peructp Aanabix LxDCS Rn, npeasapuTeabHO Tpoiiast mpeod-
pa30BaHUE 3HAUCHUS U3 IUAIIA30Ha CIUTAHHBIX JaHHLIX min u max (MODBUS
0..65535, ) nuaa3oH JOKAIBHOIO perucrpa Rn, 3Hadenue KOTOPro omnpese-
agercd smin u smax (float). B cayvae ommbku drenus jgaHHbBIE DEIHCTPOB
He U3MEHAIOTCS.

e end - 3apepinaer OJOK onucaHusg 00pabOTKM MPUHATHIX JAHHX.

IIpuwmep:
in_mhr=192.168.1.12:40027:3:R7
R8=MO input=200:16000 scale=50:200
R12=M1 input=0:65535 scale=-6.3:12
R17=M2 input=1000:4500 scale=0:600

end



Ymenue ¢ ycmpotcmea, umerwuiezo IP adpec 192.168.1.12 mpex pezu-
cmpos xpanenus MODBUS wawunas ¢ 40027, nepewviti cuumannsti pe-
2ucmp nomeuwsgemca 6 peeucmp R8 ¢ npedsapumenvroim npusedenuem u3
duanasona 6xodubx snavenut 200..16000, 6 duanazon om 50 do 200. Pe-
3YALMAM BHNOAHEHUA 3ANUCHLEAEMES 8 peeucmp R7T.

e out_mhr=host:off:num:Rerr - 3anucs B ycrpoiictso host (IP azpec)
num perucrpos xpanenus (FC3) nauunas ¢ off. B perucrp Rerr sanuchi-
Baercsd pesysibrar Bbinoauenus onepanuu ("0"-ycnemnoe, "1"-ommbka).
Hauuble 7711 3alIMCcH pa3MemanTca B Oydepe mepemadn m UMEHYIOTCS
MO. .Mn. Cremom 3a jaupekTuBOil miaer OJIOK, OMUCHIBAIONINN 0OpabOTKY
JAHHBIX TEPE] nepeiadeii.

e Mn=Rn output=min:max scale=smin:smax - lannsie B Oydepe nepegasin
Mn 6epyrces u3 perucrpa LxDCS Rn, npeasapurenbro npoiias npeobpaso-
BaHUE U3 JUANA30HA JPErucTpa Rn, 3HaYeHne KOTOPTO ONpeJessieTcs smin
u smax (float) B auamazson BbIXOmHBIX 3HaueHuil min u max (MODBUS
0..65535, ).

e end - 3aBepmraeT 60K 0OPAOOTKH OTIIPABISIEMBIX JAHHBIX
IIpumep:
out_mhr=192.168.1.12:40027:3:R007
MO=R17 output=200:16000 scale=50:200
M1=R23 output=0:65535 scale=-6.3:12
M2=R09 output=1000:4500 scale=0:600
end

3anucv 6 yempotcmeo, umerwezo IP adpec 192.168.1.12 mpex pezu-
cmpos TpaHeHua Havwuraa ¢ 40027, 6 Komopul 3anucveaemca 3HaveHUue
pezucmpa R17, npusedennoe 6 dunason 200 do 16000 u3z 50..200. caedy-
rougue dannbie pezucmpos R23 u A9 sanucviearomen 6 pezucmpo 40028 u
40029 coomsemcmeenno. Pe3ysbmam 6vimosHenusd 30nUchleaemcs 6 0uc-
Kpemnoili pezucmp R7.

Apudmernyeckue oreparii, MO3BOJIAIOT TPOUZBOIUTD JTEMEHTAPHYI0 0OpabOTKY
JIAHHBIX

e Rn=val - Omnepaius MprCcBanBaHus KOHCTAHTHI - PErucTpy Rn mpucBauBa-
eTcd 3HadeHne val

e Rn=RN - Omnepaiusa konupoBanus perucrpy Rn npucBampaercsd 3nadeHue
peructpa RN

e Rn=+RN - Omnepanus cioKeHHsT - K 3HAYCHUIO AHAJTONOBOTO permcrpa Rn
npubapigerca 3uaderne RN, pe3yabTar 3amnchblBaeTCs B peructp Rn

e Rn=-RN - Omepamnusi BEIYATAHUS - U3 3HAYEHUS] AHAJOTOBOIO perucrpa Rn
BbIYHTACTCA 3HadeHue RN, pe3ysbrar 3anuchiBaeTca B perucTp Rn



e Rn=+RN - Ouepanus yMHOXKEHUsI - 3HAYEHUE perucTpa Rn yMHOXKaercsd Ha
3Hauenue RN, pe3yabraT 3alUCLIBACTCA B perucTp Rn

e Rn=/RN - Onepanus nenenus - 3HaYeHHe perucTpa Rn nesnres Ha 3Ha-
genue RN, pe3yjibTaT 3alucbIiBaCTCa B perucTp Rn

e Rn=sqrt (RN) - Onepaitus u3BjiedeHnst KBAJAPATHOIO KOPHS - BEITHIISTETCST
KB3PAaTHBII KOpeHb 3HadeHue perucrpa RN, pe3ynprar 3anuceisaercda B Rn

6.4. Koncoupusiii kianear MODBUS/TCP lent  mbc

Konconbuag yrunura lent mbce mpennasmatiena a1 9T€HUA M 3aIUCH PETH-
CTPOB M JIOTMYECKUX sideeK ycrpoiicrs, umenomux nporokos MODBUS/TCP.

Komanzgnast cTpokas:

lcnt_mbc host [Rnl:num] [%format]] [-v] [-r] [-t text] [Rn=vall]
lcnt_mbc host [-a DDMMYY:hhmmss:i] [-v] [-r] [-t textl]

lcnt_mbc host [rn[:num] [%format]] [rn=val] [dn[:num][%format]]
[dn=val] [-v] [-r] [-t text]

Onnuy KOMaHIHOW CTPOKH:

e host - IP azpec ycrpoiicTsa (e.g. 192.168.0.80).

e -a DD.. - urenne ucropuieckux maHuabix LxDCS, DDMMYY - gara, hhmmss
- BpeMmsd, i - Tu BpeMeHHOro muTepBasa: s(S) - cekyumaubie, m(M) - Mu-
aytubie, h(H) - gacosbie. Eciin maTEpBaN 33a7aH CTPOYHBIMU CHBOJIAMH,
MTPOM3BONTCS YTEHWE NUIM APXUBHBIX JAHHBIX KaHajaa Rn, HaumHas ¢ 3a-
JAHHOTO BPEMEHW, TPOMUCHBIMUY - YUTAIOTCH NUM KAHAJIOB JAHHBIX 34 OIUH
UHTEpBaJI, Ha4YnHad Rn.

® -V - DU YTEHUM BBIBOJUT THIl U HOMED perucrpa (e.g.R12=1.2345).
® -n - BCTABJIsET B BBIXOJHON MOTOK CUMBOJI II€EPEBOIA CTPOKU.

e -t text - BCTaBJIgeT B BBIXOJHON MOTOK text

e rn - urenue peructpa xpaneans MODBUS ¢ momepowMm n.

e dn - 9YTeHNe JOTrMYECKOH AYeHKH ¢ HOMEPOM n.

e Rn - yrenue perncrpa LxDCS ¢ Homepom n (float).

® num - MHOXKECTBEHHO€ YTeHHEe NulnN PEerucTpoB.



e Jformat - dopmar BBIBOAA 3HAYEHUIl PErHCTPOB, AHAJOTMYHBIN IPUHS-
Tomy B si3bike Cu, momyckarorcs dopmarsr 4[1d, %00x, %4[1X, %b, mo-
CJeMHUI BBIBOIUT COMEPYKUMOE PErncrpa B OMHAPOHM BUJE, HAYWHAS CO
cTapInero 6urTa.

e rn=val - 3anuco B perucrp xpanenuss MODBUS n 3nauenus val (0..65535).
e dn=val - 3anuch B jorudeckyto sueitky MODBUS n suagenus val (0..255)

e Rn=val - 3anuch B perucrp LxDCS (float).

6.4. IlepegaTynk JAHHBIX peajJbHOTO BpemeHu lent  send

Hewmon lent send npenna3znaden iy mepeiatdn CETEBBIX TMEPEMEHHBIX, 0003HA~
qaembix host:Nn, cogeprkarmux Tekynme 3Hadenns peructpos Rn xocra LxDCS.
Pabora mporpammbr onuckiBaeTcst B daiiie koudwuryparmn, lent send.conf, na-
xoasMes B qupektopun /$datapath /etc/. CooBimenus 3anuceiBatorcs B daiin
skypHaga /var/log/lent send.log.

Komannnas crpoka
lcnt_send [--debug]

HupexTuBnl daitna KoHUTypaImm:

e delay=time - OmpemesseT MEPUOAUYHOCTb TIEPEAAYN B MUJIUCEKYHIAX.
Ecan onmms ve onpenenena, ycranaBauBaercs B 1000.

e cfgreload=time - Onpenesnser NePUOAUIHOCTD Mepe3arpy3ku daiiiaa KoH-
durypanuu B MuryTax. Eciu onmusa He onpeneneHa, mepe3arpy3ka mpo-
n3BoauTCHA Kaxkapie b muayT. Eciam n=0, mepe3arpy3ka He mpoOW3BOIUTCA.

e interface=ifname - Onpegenser, mo KakoMmy uaTEpdeEiicy 6yayT oTIpan-
JIAThCA MaKeThl. Eciau 3Ta onmudg He yKa3aHa, uCrosb3yercd ethO.

e Nn=Rn - [IpucBamBaer 3nadeHmne perucrpa Rn cereBoii mepeMeHHOH Ni.

6.5.IIpueMHUK JaHHBIX peajJbHOro Bpemenu lcnt recvd

Hewmon lent recvd npennasnaden st npueMa CETEBBIX MEPEMEHHBIX OT Pas3-
guaabix xoctoB LxDCS. TlomyyuenHble naHHbIE 3aTUCHLIBAIOTCS B COOTBETCTBYIO-
e peructpbl Rn. Pafora mporpammbl onuckiBaeTcs B ¢aiiae KoHMuUrypaum,
lent _recvd.conf, maxogsummces B qupekropun /datapath/etc/. Coobruenus 3a-
nuceiBatorcd B aitn xypuana /var/log/lent recvd.log

Komannnas crpoka

lent_recvd [--debug]

HupekTuBnl daitna KoHUryparum:



cfgreload=time OupejesieT HepUoIUIHOCTD Iepe3arpy3ku daitia KoH-
durypanuu B MuHyTax. ECmu onmusa He onpeneneHa, mepe3arpy3ka mpo-
U3BOAUTCA KaKIble 5 MUHYT. Fcmm cfgreload=0, mepesarpy3ka He IpPO-
U3BOJHUTCH.

baok onucanus npueMa JaHHBIX:

src=host - OnpemensieT UCTOYHUK TIOJTYIEHUS JAHHBIX, CJIEIOM HUIET OIH-
caHue.

timeout=time - Heobsa3arennpuas qupekrusa, Onpenenser BpeMs TaliMay-
Ta TTpeMa, JAHHBIX OT MCTOYHWKA B MUJNCEKYHAaxX. B ciydae HemocTym-
JIEHUsI JAHHBIX 33 WHTEpBaJ time, COOTPETCBYIOMIME PErMCTPhI YCTAHAB-
auBarorcs B cocrosiane NO DATA. Eciu qupekTuBa 0TCyTCByeT, BpeMms
OXKUJAHS IIpUeMa He OrPAHUYEHO.

status=Rn - Heobazarenbaas upekTuBa, ONPEJENSIONas PErucTp, B Ko-
TOPBII 3alNChIBAETCA COCTOsHUE MpueMa - 1 HopMmasbHoe, 0 - TaiimayT.

Cirle1oM HAYT CTPOKH, OMUCHIBAIOIITHE PA3MEIEeHIe TPUHATHIX JTAHHBIX:
Rn=Nn - 3uauenue cereBoil nmpemenHoil Nn npucBamBaeTcss peructpy Ra.

end - Komner 6/10ka.



