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4. IOACUCTEMA BBOJIA BBIBOJIA

4.1. Hasuagyenue u cocras

IMomcucrema BBOMA-BLIBOIA TIPEIHA3HAYEHA OOMEHA MAHHBIMHU C DA3TUIHBIMU
YCTPOUCTBAMHE CBSI3U C OOBEKTOM, UX 00PAOOTKY U APXUBUPOBAHUS TTOTY Y€HHBIX
maaabix. [logcucrema BKIIOUAET CIEAYIONIAE TTPOTPAMMBI:

o - JIpaiieep MODBUS RTU, npenaznaden mjisi OOMEHa JTAHHBIMU MEXK/Ty
peructpamu u ycrpoiicreamu ¢ nporokojgoM MODBUS RTU no mociemno-
BaTeJIHLHOMY HHTepdEHCy.

o - Konconpuas yrunura ajst paborst ¢ yerpoiicrsamu MODBUS no nocte-
J0BaTeIbHOMY HHTEpdeicy

e - Jlpaiisep monymneit BBosa-BoiBoga ICP 1-7000, npenazuaden g obMeHa
JAHHBIMH MEXKy perucrpamu u ycrpoiicreamu ¢ mporokosom DCON mo
rocJieioBaTeIbHOMY uHTEpdEiicy.

4.2. Hpaiieep MODBUS RTU lcio modbusd.

Hewmon Iciomodbusd mpennaznatien g5 paboThI ¢ PA3IHIHBIMU YCTPORCTBAMMA,
umeromumu uarepdeiic MODBUS RTU B kauecTBe Macrep-ycrpoilcTBa (KJiu-
enr). I[IporpaMMa IPOU3BOAUT [UKJIMUECKOE YTEHEUE U 3AIUCH JAHHDIX B [IOIYH-
HEHHOE yCTPONCTPOMCTBO, MOIKIIOYEHHOE IO TOCIEI0BATETEHOMY HHTEPdEiCy.
Pesynbrarbl aTeHns pErucTPOB M JIOTUYECKUX A9€€K 3alUChIBAIOTCS COOTBET-
CTBEHHO B perucrpbl manabix Rn, orryma ke OGepyTcsi JaHHBIE JJisi BBIBOJA.
K namHbIM MOXKeT NpUMeHsAThcst MacinTabmposanwe. IIporpamma Tak:ke Mo-
JKeT BBIIOHATh HEKOTODbIE ONepaluyu HaJ, JAHHbIMH peructpos. Pabora mnpo-
rpaMMbl OMHUCHIBaeTcs B (paiiine KOHGUTYpAIMU, HAXOMANMMCS B JTUPEKTOPUT
/$datapath/etc/. Coobuienua 3amucsBatorcsa B daitn xxypramna /var/log/lcio_modbuscd.cfg.log,
rae cfg - uma daira koudurypanuu.

Komannnas cTpoka :

lcio_modbuscd -c cfgfile [--debug]



Ounuy KOMaH/HOH CTPOKMH:

e -c cfgfile - 3amaer daitn koudurypaun
e --debug - BbIIAYA Pe3yABTATOB PabOTHI IPOrPAMMBI HA KOHCOJIb.

JupekTuBel daiina KOHGUTYpATTIN:

e delay=time - Omnpezessier 3aeP:KKy I[UKJA BBIIOJHEHUS B MHUJIMCEKYH-
nax. Ecim aupekruBa orcyrcrByer, ycranasausaercd B 1000.

o cfgreload=time Omnpezenser NEPUOIUIHOCTD Tepe3arpy3ku daitia KoH-
durypanun B munyrax. Eciu onmus He onpejeneHa, mepe3arpy3ka mpo-
U3BOJIUTCA KayKJble H MUHYT. EC/IN AUPEKTUBA, OTCYTCBYET WU 3HAYECHUE
PAaBHO HYJIIO , IIEPE3arpy3Ka He IIPOU3BOIUTCA.

e iodev=dev iopar=br:cs:pb:sb - Onpenensier mapamerpbl nHTEPDEICcA.
dev - mocseioBaTenbHbIH nopT (€.g. /dev/ttyS0), br - ckopocts (1200..115200),
cs - unciio 6ur (7|8), pb - 6ut mapurera (E|N|E), sb - cronossit 6ur (1|2)

e in_mhr=addr:off:num:Rerr - Urenue c ycrpoiicrsa ¢ aapecoMm addr num
perucrpos xpanenud (FC3) wauunasi ¢ of £ , B perucrp Rerr 3anucbiBaercs
pesyubrar Boinosnenus ouepauuu ("0"-ycuewmnoe, "1"-omubka). B cayuae
YCIENTHOTO CUNThIBaHus, npuHaThie 3Hadenuss MODBUS-peructpos pas-
Mmerarcs B Oydepe npuema u umenytorcs MO. .Mn. Crenom 3a nupekTu-
BOIt naeT 6JI0K, ONMMCHIBAIOINTNE 00PAbOTKY MPUHATHIX TAHHBIX:

e Rn=Mn input=min:max scale=smin:smax - manabie u3 Oydepa Mn, 3amu-
ceiBaiorca B peructp ganubix LxDCS Rn, npeaBapurenbHo npoiiag npeod-
Pa30BaHUE 3HAYEHH U3 [IMAIIA30HA CYINTAHHBIX JaHHbIX min u max (MODBUS
0..65535, ) Auaa3oH JOKAJIBHOIO PErUCTPa Rn, 3HAUEHME KOTOPrO OMpee-
ngercs smin u smax (float). B ciayuae ommbku areHus HaHHBIE PETHCTPOB
HE U3MEHSIOTCH.

e end - 3aBepmaer OJI0K onucanus 0OPaOOTKYU MPUHATHIX JAHHX.
ITpumep:
in_mhr=0x2F: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 ¢ yempoticmea, umerowezo adpec 0r2F mpex pezucmpos rpane-
nus MODBUS nawunas ¢ 40027, nepsuili cuumarnsili pe2ucmp nomeuya-
emca 6 pezucmp R8 ¢ npedsapumenvrvim npusedenuem u3 duanasona
erodnux snavenut 200..16000, & duanason om 50 do 200. Pesyavmam
BHINOAHEHUA 3anucsieaemcs 6 pezucmp R7.



e out_mhr=addr:off:num:Rerr - Sanuck B ycrpoiicTBo ¢ aapecom addr num
PerucTpoB XpaHeHus (FCS) HaunHas ¢ off. B perucrp Rerr 3anucwkiBaercs
pesynbrar Bbinosinenus onepanuu ("0"-ycnermmoe, "1"-omubka). Janubie
JIJTSL 3aTMCH pa3Meniaiorcs B Oydepe nepemadn u umenyworcs MO. .Mn. Cre-
JOM 33 IUPEKTHUBOM HaeT OJIOK, OMUCHIBAIOIMMI 00paboTKY JaHHBIX IIepe
nepejgadei.

e Mn=Rn output=min:max scale=smin:smax - /lanusre B Oydepe nmepegadu
Mn 6epyrcst u3 perucrpa LxDCS Rn, npensapurenbHo mpoiiast mpeodpaso-
BaHMe U3 JUAIIa30Ha JIPDETUCTPA Rn, 3HaueHue KOTOPTo OIpeieideTcd smin
u smax (float) B nmamason BbIxOmHBIX 3Hadenuil min u max (MODBUS

0..65535, ).
e end - 3aBepmaeTr 60K 0OPAOOTKH OTIPABISIEMbBIX JAHHBIX
ITpumep:
out_mhr=0x2F: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 yempoticmeo, umerousezo adpec 0x2F mpex pesucmpos rpane-
HUA Hawunas ¢ 40027, 6 xKomopwuili 3aNUCHIBAEMCA 3HAUEHUE PE2UCTIPG
R17, npusedennoe 6 dunazon 200 do 16000 us 50..200. caedyrujue dan-
Hote pezucmpos R23 u A9 sanucwsaromes 6 pezucmpu, 40028 u 40029 co-
omeemcemaenno. Pesysbmam 6bnosnenus 3anucbl8aemca 6 Juckpemmbiil
pezucmp R7.

Apudnmernyeckue orepalii, mo3BOJIAIOT MTPOUZBOIUTD JTEMEHTAPHYI0 0OpabOTKY
JIAHHBIX

e Rn=val - OQuepaius nprucBauBaHus KOHCTAHTHI - PErucTpy Rn npucBausa-
ercsa 3HadeHne val

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

e Rn=+RN - Omepanms CJIOXKeHWS - K 3HAYEHUIO AHAJIOTOBOIO PErucrpa Rn
npubaBisercs: 3Hadenre RN, pe3ysbTar 3anmuchiBaeTCs B peructp Rn

e Rn=-RN - Onepanysi BEIYUTAHUS - U3 3HAYEHUST AHAJIOTOBOTO PErucTpa Rn
BbIUMTaCTCAd 3Ha4denne RN, pe3yabTar 3anucbiBacTcd B peructp Rn

e Rn=+RN - Onepanus yMHOXKeHUsI - 3HAYEHUE perucTpa Rn yMHOXKaercd Ha
3Hauenue RN, pe3ynbTraT 3alUCLIBACTCA B PEerucTp Rn

e Rn=/RN - Oneparus nenenus - 3HaYeHWe DErvcTpa Rn nesnTest Ha 3Ha-
genue RN, pe3yjbTaT 3anuchbIiBacTCs B perucTp Rn



e Rn=sqrt (RN) - Ouepaiius u3BjiedeHns KB IPATHOIO KOPHSI - BBIYUYJIAETCS
KBQJIPATHBIN KOpeHb 3HaUYeHne peructpa RN, pe3yaprar 3anuceiBaercda B Rn

4.3. Koncouapnnrit kauear MODBUS RTU lcio_mbc

Konconpuas yrunnra leio mbe npegsasHadeHa s YTEHHs] M 3allUCH PEru-
CTPOB M JIOTHYECKUX sideek ycrpoiicrs, umetomux mporokon MODBUS RTU,
MIOAKTIOYEHHBIX Yepe3 MOCae0BaTENbHBIN nHTepdeiic.

Komananast cTpokas:

lcio_mbc sp:br:addr [-v] [-r] [-t text] [Rn[:num] [format]].. [Rn=val]..
[Dn[:num] [%format]].. [Dn=vall

Onnuy KOMaHIHONW CTPOKH:

e Sp - YCTPOICTBO HOCaenoBaTe bHOro nopra (e.g. ttyS0)

e br - ckOpoCTb mepegavn JaHHbx (e.g. 9600)

e addr - MODBUS azpec ycrpiicrBa

® -V - [IPU YTEHUM BBIBOJMT THUI U HOMED perucrpa (e.g. A12=1.2345)
® -1 - BCTABJSIET B BBIXOJHOH IMOTOK CHMBOJ TT€PEBOIA CTPOKH

e -t text - BCTaBJASET B BBHIXOIHOMN MOTOK text. text MOMKeT ObITH 3aKIAI0UEH
B KAaBbIUKU.

e Rn - 4TeHMe perucTpa ¢ HOMEPOM 1
e Dn - 9TeHNe JOTrMYECKON A9elKH ¢ HOMEPOM N
® :num - MHOXKECTBEHHOE UYTE€HHE NUIM PErHCTPOB WU JIOTUYECKUX A9eeK

e Yformat - pOpMAT BEIBOJA 3HATEHUH PETHCTPOR, AHAJOTWIHBI TIPHHATO-
my B asbike Cu, nonyckatorcs dopmarst %||d, %[]x, %[]X, %b, nocienamnit
BLIBOJIUT COMEPIKUMOE PEermcTpa B OMHAPOHM BU/E, HAMHHAA CO CTAPIIETo
oura

e Rn=val - 3anuch B perucrp n 3uadenus val (int).

e Dn=val - 3aIUCh B JIOTHYECKYIO A4eiiky n 3HadeHus val (0/1)

4.4 [paiisep mogyneit ICP I70XX - Icio i7kd



Hewmon lcio i7kd upeapasnaden s paboThI ¢ MOAY/IAMU AHAJIONOBOIO U JHMC-
kperHoro BeoAa-BuiBogAa ICP DAS cepun 17000 u aHAJIOrMYHBIMEA, UMEIOTITHMEA
cucremy komana DCON (ADAM4000,NuDam6000...). IIporpamMma npousBoauT
IHUKJIXYIECKOE YTEHEWe W 3AMUCHh JAHHBIX. Pe3yabTarThl BBOIA 3AMUCHIBAIOTCS B
PErMCTPBL JAHHBIX, OTTYAA Ke GepyTcs JaHHbe i BeiBona. K TaHHBIM MOXKeT
NpUMEHAThCs MaciuirabupoBanue. I[IporpaMma Tak»Ke MOKeT BbIIOHATH HEKOTO-
pble OTepaluu HaJ JAHHBIMU PErucTpoB. Pabora mporpaMMbl ONMUCHIBAETCH B
daiine koudurypanmu, HaxonanmMcst B qupektopnu /datapath/etc/. Coobrme-
HUA 3anuceiBaloTcs B daiin xxypHasia /var/log/lcio i7kd.cfg.log, rae cfg - nms
daiina KoHpUrypammm.

Komannnast crpoka
lcio_i7kd -c cfgfile [--debug]

Onnuy KOMaHIHONW CTPOKH:

e -c cfgfile - 3anaer daiin koudurypamnun
e --debug - BbLJAYA PE3YILTATOR PAbOTHI IPOIPAMMBI HA KOHCOJIb.
Ourun daiina koudurypamum:

e delay=time - Omnpezensier 3a/ePKKy KA BBIIOJHEHUS] B MUJIUCEKYH-
nax. Ecnmm mupekTuBa oTCyTCTBYyeT, yecranapauBaercda B 1000.

e cfgreload=time OmnperensieT MEPUOINTHOCTE Tepe3arpy3ku daiira KoH-
durypanuu B MunyTax. Ecau onmusa He onpeneneHa, mepe3arpy3ka mpo-
U3BOIUTCA KazKIbIe 5 MUHYT. ECJII/I AUPEKTUBA OTcyTCByeT NJIN 3HAQYECHUE
PABHO HYJIIO , IEPe3arpy3Ka He IPOU3BOIUTCA.

e iodev=dev iopar=br:cs:pb:sb - Onpenensier napamerpsr uarepdeiica.
dev - mociefoBaTenbHbI nopT (€.g. /dev/ttyS0), br - ckopocts (1200..115200),
cs - uuciio Our (7|8), pb - 6ur napurera (E|N|E), sb - cronossiit 6ur (1[2)

e in_17s:addr/ch:Rerr data=Rdata input=min:max scale=smin:smax -
Yrenne maHHBIX C MOJYJIS aHAJIOTOBOTO BBOMA 17017 ¢ agpecom addr, Ka-
HaJ ch, TaHHbIE 3aMUCHIBAIOTCA B perucTp Rdata. /lnama3on BXOIHOTO CUT-
HaJla MaxX ¥ min B eIWHUIAX MOJIYJs, TUANA30H MIKATbl JAaHHBIX Smin u
smax. B apeructp Rerr 3anuchiBaeTcs pe3ybTaT BBIIOJIHEHWS OIIEPAIAN
("0"-ycuewnoe, "1"-omubka). B ciayuae ommbKu COuEPKUMOE PErucTpa
Rdata e m3mensorcs. /lanHas KOMaHIA TaK Ke MOXKET MCIOJIb30BATHCS
I 9TeHus JTaHHbIX ¢ Momyseit 7018,7033.

IIpumep:
in_17s:0x2F/4:R07 data=R08 input=4:20 scale=50:200



Ymenue 6 pezucmp R8 dannnz modyasn ¢ adpecom 0x2F, wanan 4, duana-
30" 6T00H020 cuznaaa 4..20, wxasa om -50 do 200, pesysvmam 6vinos-
HEHUA 3GNUCHIBAETMCA 6 duckpemmoil peeucmp R7

in_60m:addr:Rerr data=Rd0:Rd1:Dd2:Dd3 - YUrenue 4x BXOIOB MOy
JUCKpeTHOro BBOma-BbiBoga 17060 ¢ agpecom addr, cumTaHHBIE JAHHBLIE
3anuchiBaioTca B peructpsl RAO. .Rd3. B perncrp Rerr 3amuchiBaercsa pe-
3ysibrar BbliosHenus onepanuu ("0"-ycnemnoe, "1"-ommbka). Jannas ko-
MaHJA TaK Ke MOXKeT UCMOJb30BAThCA € MOIYIAMU

ITpumep:
in_60m:0x21:R29 data=R13:R14:R15:R16

Umenue dannnr modyasn ¢ adpecom 0r21, dannvie 3anuUCHEa0OMCEA 8 peeu-
cmpvt R13,R14,R15,R16, peaysvomam 6unosHeHUs 3GNUCHLEAEMCA 8 Juc-
kpemuuit pezucmp D29

in_60c:addr/ch:Rerr data=Rd scale=k - UreHue cyeTunKa JUCKPETHO-
ro Bxoza moxayss 17060 ¢ agpecom addr, auckperHoro Bxona ch, maHHbIe,
yMHOXKeHHBbIE Ha KOdddurmenT K, 3anuceiBaiorcs B peructp Rd. B peructp
Rerr 3anucekiBaercs pe3ysbrar BbinosHenus onepauu ("1"-ycuemnoe, "0"-
omubka,).

ITpumep:

in60c/0x54:2:R17 data=R24 scale=31.5

Ymenue dannoir cuemyura modyas ¢ adpecom 0x54, exod 2,0annoie, ymHo-
atcennme wa 31.5, 3anucwsaromes 6 peeucmp R24, pesysvmam swnosme-
HUA 3anucuieaemca 8 peeucmp R17

out60m:addr:Rerr data=Rd0:Rd1:Rd2:Rd3 - BrIBOJ JAHHBIX PETUCTPOB
Dn0..Dn3 ma Ha MOAYJIb AMCKPETHOTO BBOAA-BBIBOoma 17060 ¢ ampecom
addr. B peructp Rerr 3ammcbiBaeTcs pPe3yJIHTAT BBIMOJHEHUS OMEPAITIN
("1"-ycuemmoe, "0"-omubka)

IIpumep:

out60m:0x31:R12 data=R43:R8:R0:R123

Buwigod dannnz peeucmpos R43, RS, RO, R8

out44m:addr:Rerr data=Rn0:Rnl:Rn2:Rn3:Rn4:Rn5:Rn6:Rn7 - BoiBos
JAHHBIX perucTpob Rn0..Rn7 Ha Ha MOAYJB IUCKPETHOTO BBOJA-BBIBOIA



17044 c agpecom addr. B perucrp Rerr 3amuceiBaercst pe3ysibTar BbLIOJI-
uenus onepanuu ("1"-ycnermnoe, "0"-ommbka)

IIpumep:
out44m:0x31:R12 data=R43:R8:R0:R123:R67:R12:R2080:R4
Bui600d dannvix duckpemmnx pecucmpos R43:R8:RO:R123:R67:R12:R2080:R/

e out24s:addr:ch,Rerr data=Rdata output=min:max scale=smin:smax
- Anmagorossrit BeBOJ, ¢ Momyaist [702X ¢ agpecom addr, kKaman ch, JaHHbie
I BBIBOJIA, CIUTHLIBAIOTCS M3 peructpa Rdata. /[mama3oH maHHBIX max u
min B enuHuaX HU3NIECKOIl BEJMYMHBI, NAANA30H BBIXOMAHBIX 3HAUECHUN
TOKa (HAaIpskeHus) smin u smax. B muckpernbii perucrp Dn 3anmchr-
Baercsd pe3ysbrar Bbinojuenus onepanuu ("1"-ycnemnoe, "0"-ommubka).
JanHas KOMaH a MOXKET MCTOTh30BaAThCA JJIsT Momayseit 7021, 7023

IIpumep:
out24s:0x2F:2:R8 data=R12 output=0:20 scale=-100:1000

Yemanoska 3navuenus urodn020 moka modyss ¢ adpecom 0r2F, warnan 2,
duanason Pusuneckols seaurunsl, Harodsuelcs 6 peeucmpe R12 om -100
do 1000, duanaszon evizodnozo moka 0-20mA, pesysvbmam 36nUCHEAEMNCA
6 pezucmp R8

ITporpaMmmMa Takke MOXKET BBITIOJIHATE MIPOCTYIO 00pabOTKY MTaHHBIX. JIMpEeKTHUBbI
apuMeTUIeCKUX ONePAInii COOTBETCBYIOT IPUBEIEHHBIM B 11 4.2



