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NcTopusa pepakTMpoBaHus

e 20.03.2020 cosgaHa pepakums 1.00;
e 13.01.2021 cosgaHa pegakuusa 1.01:
= WcnpaeneHo o6o3HaveHme Tuna double (32 6uTa ncnpaeneHo Ha 64 6uta);
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1 BBepeHue

1.1 O6wue cBegeHun

[laHHOe onucaHue pacnpocTpaHAeTCs Ha pPacXOAOMEPbI-CYETYMKU SNIEKTPOMarHUTHbIE
«Mutepdnoy T» moamndukauumn 1 (aanee - MNpubop), ocHawaemble agantepoMm RS-485 un
peanusytouwme npotokon Modbus RTU. NMpnbop nossonseT nonyvatb TEKYLLUME N apXUBHbIE
napamMmeTpbl, a Takke npegocTaBnaeT AOCTYN K YTEHUIO U U3MEHEHUK HaCTPOEeYHbIX
napamMmeTpoB Yyepe3 KOMMYHUKauMoHHbIN nHTepdenc. MNpubop peanusyet npotokosn Modbus
RTU B pexunme «BegOMbIN».

1.2 ®Pusnyecknm uHtepdenc

[ns cBSI3M C CUCTEMOW BEpPXHEro YpOBHs Npubop oOcHalWeH nocreaoBaTenbHbIM
nHtepdencom RS-485. [Ina yTOYHEHUs XapaKTEpPUCTUK MocregoBaTenbHOro UHTepdeica
crnenyeT obpallaTbCsl K pyKOBOACTBY MO SKCNnyaTauumn Ha npmoop.

1.3 YpoOBHM npoTokona o6meHa

OTOT pasgen coaepxuT KkpaTkme ceegeHus u3 ctaHgapta « Modbusy. MogpobHyto
NMHOPMaLMIO MOXHO NONY4YnUTb U3 JOKYMEHTOB, pa3MeLLeHHbIX Ha canTe www.modbus.org:

e Modbus Application Protocol;

e Modbus over serial line;

e MODBUS Messaging on TCP/IP Implementation Guide.

1.3.1 Jlozuyeckul ypoeeHb

Jlornyecknin ypoBeHb NpPOTOKOMa oTBeYyaeT 3a cnocob agocTtyna K AaHHbIM. [lpoTokon
«Modbus» onpegensieT noustue PDU (Protocol Data Unit), HesaBucmoe ot ncnonb3yemoro
KOMMYHMKaLMOHHOrO npoTokona. PDU cogepxut 2 nons: kog yHkuumn (onvHa 1 6ant) um
AaHHble (onnHa He Bonee 252 6anT). NogpobHoe onucaHmne NorMyeckoro ypoBHSA NpuBeaeHo
B pasgene Peanu3oBaHHble OYHKLIMK MPOTOKONA.

Function code Data

PDU
< >

PucyHok 4: Coctas PDU
1.3.2 KoMMyHUKauyUOHHbIU ypOBEHbL

KOMMYHUMKaLWOHHBIN  YypOBEHb MNPOTOKOMAa OTBeYaeT 3a [JOCTaBKy nepefaBaemoun
MHpopmauumn mexay AByMsi coBMmecTumbiMn «Modbus». B pasnnyHbiX KOMMYHUKaLMOHHBIX
npoTtokosiax PDU gononHseTcs nonsMmm ceTeBOW agpec, KOHTPOSIbHasi CyMma, 3arofioBoK U
T.4., 0bpasya npu atom, noHatTme ADU (Application Data Unit). [JononHUTEnNbHbIE NOMS
TpebytoTca Ana agpecaunn, UAeHTUMUKaUUN N KOHTPONS LLEeNOCTHOCTU OAHHbIX.

HesaBMCMMO OT KOMMYHMKaLMOHHOIO npoTokoria npubop paboTaeT TOMbKO B pexume
«BeAOMbIN». OTO O3HA4yaeT, YTo NpPUBOP MOXET BbIMNOMHUTL MOCHINKY TOMIbKO B OTBET Ha
3anpoc CUCTEMbl BEPXHEro ypoBHSA. Bpemsa oTtBeTa npubopa He npesbiwaet 500 mc. B
criydae OTCYTCTBMS OTBeTa OT npubopa cuctema BepxXHEero YpPOBHS AOSMKHA BbIMOMHUTL
NnoBTOp 3anpoca.

ADU «Modbus RTU»

B cnyyae wucnonb3oBaHWA KOMMYHWKAUWOHHOro npoTtokona «Modbus RTU» PDU
AOMNOJSTHAETCA NoNsAMU CeTeBOW apec U KOHTPOSbHas CyMma.



http://www.modbus.org/

Mutepdnoy OnucaHnune npoTtokona obmeHa c.5

ADU
< >

Net. Address | Function code Data CRC

PDU
< >

PucyHok 5: ADU ansa «Modbus RTU»

CeTeBoN agpec cnyxuT and agpecauuun npudopa B cetn. KoHTponbHasi cymma Cryxut
ANS NPOBEPKM LIeNIOCTHOCTM AaHHbIX. [lepenatoliee yCTPONCTBO BbIMUCASIET KOHTPOSIbHYHO
CyMMYy Haf BCEMW MONSMM MOCBISIKA, U 3aTeM pesynbTaT BblYUCIEeHUs AobaBnseT B KOHel,
nocbifkn. lNpuHMMarowee ycTpOMCTBO, MOMYYMB BCH MOCHISIKY, BblYUCNAET KOHTPOSIbHYHO
CyMMYy Kagpa Onsi Bcex 06anTtoB coobLuieHus, uckrnoydass 6anTbl KOHTPOMbHOW CyMMbl. B
cnyyae, ecnv npuHATass M BbIMUCIIEHHAA KOHTPOJSibHblIE CYyMMbl paBHbl, NPUHUMaeETCA
pelweHne O [OOCTOBEPHOCTU MPUHATOrO Kagpa. B npoTMBHOM cnyyae kagp cuuMtaeTtcs
HeJoCTOBEPHbLIM. Ecnv npmnbop nonyyaeT HeLOCTOBEPHbLIN Kagp, OH ero UrHopupyeT U He
nocblnaeT Kaknx-nmbo OTBETHbIX COOBLIEHMI. ITO 0O3HAYaeT, YTO CUCTEMA BEPXHErO YPOBHSA
He MonyyuT OTBETa B TEYEHUEe OXMOaemMoro BPpEMEHU M OOMKHa caenaTb NOBTOP 3anpoca.
Ecnn xe gakT nony4yeHna HeOCTOBEPHOWN NOCHISTKM OOHapPYXeH CUCTEMOWN BEPXHErO YPOBHS,
TO OHa MOXET BbINOMHUTL NOBTOP 3anpoca.

Mpn nepegaye ncnonb3yeTcs ABONYHAsS CUCTEMA KOAMPOBAHUSA, Hayaro 1 KOHeL, MOCbISKN
onpenensaTcsa No ANUTENbHOCTM «MHTEpPBana TULLUHLI» - BDEMEHW, B TEYEHNE KOTOPOro He
npoucxoguno nepegayvn. T.e. kagp COOOLLEHNSA «3aKM4YeH» Mexay OBYMS MHTepBanamu
TULWNHBI. BanTbl COOOLLIEHNSA AOMKHbI NepeaaBaTbCA HENpPepPbIBHbIM NOTOKOM. [NUTENbHOCTb
WHTepBana TUWwuHbl no ctaHgapty «Modbus RTU» onpegensietca kak 3,5 AnNUMTENbHOCTU
nepegayn 6anTta Ha 3agaHHON CKOPOCTM.

B kavecTBe yHKLUMM pacyeTa KOHTPONbHOM CyMMbl B pexxume RTU ucnonbsyetcs Cyclical
Redundancy Checking (CRC16). [lNpumep dyHkuun pacyeta CRC16 npuBegeH B
MpunoxeHnn 7, a OnNuUCaHue reHepaumm KOHTPOSIbHOW CyMMbl MOXET ObiTb HangeHo B
AOKyMeHTaumm Ha cante www.modbus.org.
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2 PeanunsoBaHHble (pyHKLUN NpOTOKONA

2.1 ®yHkuma Modbus 03 (0x03 hex) (Read Holding Registers) n 04 (0x04 hex) (Read
Input Registers)

OyHKUMM NpefHa3Ha4YeHbl 4515 YTEHUS OBOMYHOIO COAEPXUMOro LecTHaguaTnpaspagHbIX
pernctpoB npubopa. Otnuune pyHkumm 0x04 ot 0x03 B TOM, YTO OHa NPUMEHSIETCA TOJSIbKO
ANs YTeHnsa napamMmeTpoB, HEAOCTYNHbIX AN 3anucu. B obwem Buge cTpykTypa 3anpoca u
OTBEeTa MMeeT creayoLwmn sna;

PDU 3anpoca:

DYHKLMS HavanbHbIn HavanbHbin KonunyectBo KonuyecTtBo
Ong /Idlxo 4 agpec agpec perncTpoB perncTpoB
(cTapwmn 6auT) | (Mnagwun 6anT)| (ctapwun 6anTt) | (MnNagwmn 6anT)

Mone Data PDU cogepxut nona «HavanbHbI agpecy», yKasbiBalOLWMA C KAKOro permcrpa
HayMHaTb YTeHune, n «KonnyectBo perMcTpoBy, ykasbiBatoLlee, CKONbKO PerncTpoB creayet
npoynTaTb.

PDU oTtBeTa B crnyyae BbINONHEHUS 6e3 OLMOOK:

KonuyectBo y y y
®dyHKUNA 6aiiT JaHHbIX B 1-bI1 peructp 1-bi1 peructp | BanTbl perucTpos
0x03/0x04 oTBETE (cTapwwn 6aunT) |(Mnagwmm 6anT) 2,3...N

B cnyyae ycnewHoro BbINOSHEHUS B OTBETE NPUCYTCTBYET COAEPXKUMOE 3anpoLUEHHbIX
peructpoB. [Mone «KonuyectBo 6alT AaHHbIX B OTBeTe» OyaeT paBHO KOMUYECTBY
3anpoLLUEHHbIX PEerMcTpoB, YMHOXEHHOMY Ha ABa. [lpounTaHHOEe CcoaepXXMMoe PEerMcTpoB
HaunHaeTcs ¢ GanTa, criegytolero 3a nonem «Konnmyectso GanT A4aHHbLIX B OTBETEY.

PDU oTtBeTa npu BO3HUKHOBEHNWN OLLIMOKN:

dyHkuma 0x83/0x84
(ycTaHoBneH ctapLumi 6uT)

Kon owmnbku

[na nHopMMpoBaHUA BedyLLEero 0 TOM, YTO onepauns He BbIMOSIHEHA UMK BbINOJIHEHA C
ownbkon, npumbop ycTaHaBnMBaeT cTapwuhn 6uT nona «®PyHkums» B oTBeTe. bawr,
cnegyowmn 3a nonem «PyHkuMsa», OyaeT cogepkaTb KO4 OLIMOKKU (3HaYeHUs KOAO0B OLINMBOK
npuBeaeHsbl B MpunoxeHun 3).

2.2 ®yHkuma Modbus 06 (0x06 hex) (Write Single Register)

®OyHKUMA  npegHasHayeHa  AnA 3anMCM IBOMYHOTO  COAEPXWMMOro  OJHOro
LuecTHaaLuaTupaspsaHoro permctpa npudopa.

PDU sanpoca:

DyHKUMA Anpec Appec 3HauyeHne 3HauyeHne
0x06 (cTapwwuin 6anT) |(Mnagwwun 6anT)| (cTapwmn 6anT) |(Mnagwun 6anT)

Mone Data PDU 3anpoca cogepxuT nons «Agpec», ykasblBatOLUW B KakoW PErncrTp
BbIMOSTHAETCS 3anucb, N 3HaYeHNe 3anMcbiBaemMoro perncrpa.

PDU oTtBeTa B cry4ae BbINONHEHU 6€3 owmnboK:

DyHKUMSA Anpec Appec 3HauyeHne 3HauyeHne
0x06 (cTrapwwuin 6anT) |(Mnagwwun 6anT)| (cTapwmi 6anT) [(Mnagwmn 6anT)

B cnyyae ycnewHoro BbinonHeHmst PDU oTBeTa cogepXut Konuw nepsbix natn 6ant PDU
3anpoca.

PDU otBeTa npn BO3HMKHOBEHUWN OLUNOKMN:

dyHKkuma 0x86 (ycTtaHOBMEH

cTapLunii 6uT) Koa own6km
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[na nHpopmmpoBaHna BeayLero 0 ToM, YTO onepaumsi He BbINOSTHEHA UMW BbINOSTHEHA C
owmnbkon, npubop ycTaHaBnMBaeT cTapwmin 6ut nona «PyHkums» B oTBeTe. bant,
cnegywowmmn 3a nonemM «PyHKUMAY, ByaeT cogepxaTb KOA OWNOBKN (3HA4YeHMs KOAoB OwnboK
npuseneHbl B [NpunoxeHun 3).

2.3  ®yHkuma Modbus 16 (0x10 hex) (Write Multiple Registers)

PyHKUMS NpegHa3HavyeHa Ans 3annucu ABOUYHOIO COAEPXKMMOrO LecTHaauaTMpaspagHbixX
pernctpoB npubopa.

PDU 3anpoca:

Hay-bin | Hay-bin | Kon-so | Kon-Bo Korn-Bo 1-bin 1-biA
OyHKUMS agpec agpec per-oB per-os |g - nns pernctp | pernctp |banTbl per-
0x10 (cTapwwi| (Mnagwm |(cTapwmn | (mnagwm 3anmom (cTapwwmin| (Mnagwm | o 2,3...N
6anT) n 6anT) BanT) n 6anT) 6anT) n 6anT)

Mone Data PDU 3anpoca cogepxuT nonst « HavyanbHbI agpecy, ykasbiBaroLM C Kakoro
perucTpa HauuHatb 3anucb, «KONMYeCcTBO PerMcTpoBy», ykasbiBaloLLlee, CKOMNbKO PerncTpos
cnegyet 3anucatb, «KonunyectBOo 6ant Ans 3anuMcu» M HENocpeacTBEHHO 3HayeHus
3anuncbiBaeMbIX PEMMCTPOB.

PDU oTtBeTa B crnyyae BbINOIHEHUS 6€3 OLIMOOK:

Kon-Bo per-os
(cTapwwmn 6anT)

Kon-Bo per-os
(Mnagwwmn 6anT)

DyHKUMSA
0x10

Hau-bin agpec
(cTapwwmin 6anT)

Hau-bi agpec
(Mnagwwuin 6anT)

B cnyyae ycnewHoro BbinonHeHus PDU oTBeTa cogepXuT Konuto nepsbix Nt 6ant PDU
3anpoca.

PDU oTBeT npu BO3HUKHOBEHWUM OLUNOKMW:

dyHkuma 0x90 (yctaHoBMEH

cTapLumin 6ur) Koa own6km

Ana nHdopmMmpoBaHUsA BeayLero 0 TOM, YTO onepauns He BbINOSIHEHA UMK BbINOSIHEHA C
ownbkon, npumbop ycTaHaBnMBaeT cTapwuhn 6uT nona «®PyHkums» B oTBeTe. bawr,
cnegyowmn 3a nonem «PyHkuMsa», OyaeT cogepaTb KO4 OLMOKKU (3HaYeHUs KOAO0B OLLIMBOK
npuseaeHbl B MpunoxeHun 3).

2.4 ®yHkuma Modbus 20 (0x14 hex) (Read File Record)

DyHKUMA NpegHasHayeHa ans 4YTeHnsa peructpoB davna. dann opraHM3oBaH Kak Habop
3anucen ¢ Homepamu ot 0000 o 9999. OyHKLMS MOXET YMTATb HECKONBKO PasfNYHbIX rpymnn

permctpoB. [pynnbl MoryT ObiTb HenocregoBaTenbHbIMU, HO PErUCTPbl BHYTPU Tpynnbl
AOMKHbI ObITb MOCneaoBaTeNbHLIMMU.

PDU 3anpoca:

pynna | pynna | Fpynna | Fpynna | lpynna | Ipynna Fpynna | Tpynna
pynna X X X X X X pynna X+1, X+1,
DyHKUA OnvHa X T , HOmep | X, Homep | X, Homep | X, Homep | X, AnvHa | X, AmvHa |y fo HOMEp HOMEp
3anpoca ’ darnina Gavina | 3anucu | 3anucu | 3anMcu | 3anucu ' 9 9
0x14 . (Bcerpa (Bcerpa | dpanna davina
(7+245) aseH 6) (ctapw. | (Mnagw. | (ctapw. | (Mnagw. | (cTapw. | (Mnagw. aBen 6) | (cTapw. | (Mnaaw
P Gaitt) | 6ait) | 6ait) | 6ait) | 6ait) | 6Gant) | P GaﬁpT) : G;;ﬂ) :

Mone Data PDU 3anpoca coaepxur:

e [lone «anuHa 3anpoca»= 7 * N, rae N — konu4ecTBo rpynn 3anpalinBaemMbix
pPerncTpos;

e OnuncaHue rpynn 3anpawmnBaeMbiX PEMMCTPOB, KaXKA0€E N3 KOTOPbIX UMEET NONs:
Twn. Bcerga paBeH 6;

o Howmep dainna;
o Howmep 3anucu BHYTpU dhanna;
o [OnuHa 3anucu. Onpegenser KONWYECTBO 3anpallinMBaeMblX pPeErncTpoB

rpynnbi.
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PDU oTBeTa B cnyyae BbiNnonHeHUs 6e3 OLWnBOK:

pynna | Fpynna | Fpynna | Mpynna pynna | Fpynna | Mpynna | Mpynna
pynna | Mpynna X, X, X, X, pynna | Mpynna X+1, X+1, X+1, X+1,
DyHkuma| OnvHa X, X, TMn | perucTp | perucTp | peructp | perucTp X+1, |X+1, TMn| perucTp | perucTp | peructp | pernctp
0x14 oTBeTa | anuHa | (Bcerga 1 1 2 2 anvHa | (Bcerga 1 1 2 2
(6anT) |paBeH 6)| (ctapw. |(MnagLw. | (ctapw. |(Mnagw. (6anTt) |paBeH 6)| (ctapw. |(Mnagw. | (cTapw. |(Mnagw.
6anT) GawT) GawT) GawiT) 6awiT) 6awiT) 6awiT) 6awiT)

Mone Data PDU 3anpoca coaepxur:
o [lone «gnuHa otBeTta»=((pynna X, gnvHa) + 2)+((Mpynna X+1, gnuHa)+2)+...;
e [pynnbl perncTpos, Kaxaasa n3 KOTOpbIX UMeeT:
o [nuHa rpynnsl (6anT);
o Twn. Bcerga paBeH 6;
o Pernctpbl gaHHbIX.
PDU oTBeT npu BO3HUKHOBEHWW OLUNOKMW:

®dyHKums 0x94 (yctaHoBNeH

cTapLummn 6ur) Koa owmnbkm

[ns nHpopmMmmpoBaHusa BeayLero 0 ToM, YTo onepaumsi He BbINOSTHEHA UMW BbINOSTHEHA C
owunbkon, npubop ycTaHaBnuBaeT cTapwuin 6uT nona «®PyHkumsa» B oTBeTe. bawnr,
cnegyowmnn 3a nonem «PyHkuma», OygeTt cogepaTb Ko4 OLMOKKM (3HaYeHUs KOAOB OLINMBOK
npusegeHbl B MNpunoxeHun 3).
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3 OpraHumsauuma AocTyna K AaHHbIM

3.1 MCHO.ﬂb3yeMble TUNbl AaHHbIX U YCJIOBHbLIE 0603Ha4YeHus

unsigned char —6e33HakoBoe Lenoe 4ncno (8 6ur);

signed char —3HakoBoe uenoe 4mcno (8 éur);

unsigned short —6e33HakoBoe Lenoe 4mcro (16 our);

signed short —3HakoBoe uernoe yucno (16 6uT);

unsigned long —6e33HakoBoe Lenoe Yncno (32 6uta);

signed long —3HakoBoe uenoe vncro (32 éura);

unsigned __int64 —6e33HakoBoe Lienoe Yucno (64 buta);

signed __int64 —3HakoBoe Lenoe 4ncno (64 6uta);

float — BewecTBeHHOE YMCIIO OAMHAPHOW TOYHOCTU (32 BuTa) C NnaBawLwen 3ansaTon,
cooTBeTcTBYOLWee cTaHaapTy «|EEE 754,

double — BellecTBeHHOE YMCIIO OBOMHOM TOYHOCTU (64 OuTa) C NnasBatowen 3ansTon,
cooTBeTcTBYOLWee cTaHaapTy «|EEE 754,

R/O — pocTtyn TOMNbKO Ha YTEHUeE;

R/W — goctyn Ha yTeHue 1 3anuch (6e3ycnoBHbIN);

PAS - gocTyn Ha 4YTeHue, AOCTYN Ha 3anucb Npu NpeabsiBleHMM Napons;

KEY - gocTyn Ha 4YTeHne, AOCTYN Ha 3anucb NPU HanM4Ynm aNeKTPOHHOIO KIYa;

JUM - pocTyn Ha 4TeHue, OOCTyn Ha 3anucb nNpu YCTAaHOBSIEHHOW MepeMblyke
«3awmTar;

e KEY+JUM - gocTtyn Ha YyTeHue, AOCTYyN Ha 3anucb Npu Hanmynum 351IEKTPOHHOrO Krtoya u
Npu YyCTaHOBIIEHHOW NepeMbIYKe «3alwmTay;

3.2 PeructpoBbI AOCTYN U XapaKTepUCTUKU NapamMeTpoB

[locTyn K TeKkywWMM M HacTpoeYHbIM napameTpam npubopa peanun3oBaH yYepes yHKLMU
YTEHWsI U 3anncyu pPEerncTpoB — MEepPemMeHHbIX, MMEeKLWMX TUM LWecTHaauaTMpaspsaHoe
6e33HakoBoe uenoe. [py opraHusauum perucTpoBOro AOCTyna Aenaetcs OonyleHue, YTo
BCE MHOroobpasHble CTPYKTYpbl AaHHbIX pacnonaralTcs B NamMsiTh, 3fIeMeHTapHOM S4YEnKon
KOTOpPOM SIBNSIETCS OAMH LIeCTHaauaTupaspsaHbld pernctp Tuna «be33HakoBoe Lenoey.
®dunsnyeckn AaHHbIe MOTYT HAXOAMTHLCS B COBEPLUEHHO pasHblX ydacTkax namsti npubopa u
Aaxe B pasHblx TUnax namstu (onepaTuMBHas, 3HeproHe3aBncMmas 1 T.4.), HO AN CUCTEMbI
BEPXHEro YPOBHS AaHHbIE «BbIMMAASTY» Kak eaMHOe agpecHoe NpoCcTpaHCTBo. B aTom cnyyae
BCE [OCTYMHble [aHHble MOXHO MpPeacTaBUTb Kak MaccuB LLecTHaguaTMpaspsiaHbiX
PEerMcTpoB, Kaxabll U3 KOTOPbIX XapakTepu3yeTcsi HOMepPOM B MaccuBe (Oanee agpecom).
Kaxgbii napameTp npubopa MOXeT 3aHMMaTb YacTb pPerucTpa, BECb PErMCTP LLENMKOM MIn
HEeCKONbKO pernctpoB. Takum obpa3om, napamMeTp xapakTepudyeTcs COOCTBEHHbLIM TUMOM U
pacnonoXeHnem BHyTpM MaccuBa PermcTpoB.

[ocTyn K apxvmBam oOpraHu3oBaH 4epes3 cTaHgapTHble QYHKUMM 4YTeHna dannos,
npenycMoTpeHHbIE NpoToKosioM «Modbusy.

3.3 [opsapok xpaHeHUA U nepeaayYn 6anT AaHHbIX

[nsa 4yTeHus n 3anucn perucTpoB B cTaHaapTe «Modbusy» npegycmoTpeHbl cneumarnbHble
PYyHKUMM, KOTOpPbIE OMEPUPYIOT COLAEPXUMbBIM LUECTHaAUATMPa3psaHbIX PEerncTpoB. 3Tu
dyHKUMM NpegnonararT, 4TOo NpMbop XpaHUT LaHHbIE TOMBKO TUMa LWeCcTHaauaTMpaspsigHoe
0©e33HaKoBOE Lerioe N HUYETo He «3HaKT» O TeX TUNax AaHHbIX, KOTOPbIMU AEACTBUTENBHO
npencraeneHsbl napameTpbl npudopa. Takum obpas3om, nonyvaeTcs, YTO B Npubope AaHHbIe
XPaHATCA B HEKOEM WCXOOHOM dopmarte, a nepejawTca no cetm B Buae Habopa
lecTHaguaTnpaspsaaHbix pernctpoB. [lpu nepefave OaHHbIX, Yen pasmMep B MCXOLHOM
dopmaTte npesbiwaetr 16 6ut (long, float, double n T1.4.), MCNONBL3YKOTCA HECKONBLKO
nocregoBaTerbHbIX perncTpoB. [1pn 3ToM Mnagwive cnosa NnepeaarnTcs B NEPBYO ovepeb,
cTapwue - B nocnegHwow. T.0., Ana npeobpaszoBaHmsa K nopsaaky 6ant, ectecTtBeHHOMY Ang
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nnatdopmbl  PC, TpebyeTrca Ans Kaxaoro nNpoyYvMTaHHOro/3anvcbiBaeMoro perucrpa
N3MEHUTb NOPAAOK GanT.

Mpumep pasmelwleHna gadHHbix ana tina long (MSB-most significant byte, LSB-least
significant byte):

B3 B2 Bl BO
MSB LSB
Pernctp Pernctp AO Pernctp A1
[Mopsagok nepegaym nepBbIn nocnegHun
Bant Bl BO(LSB) B3 B2(MSB)

Mpumep pasmeleHnst AaHHbIX nga Tmna float:

B3 B2 Bl BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Peructp Pernctp AO Pernctp Al
Mopsaok nepegayn nepBbin nocneaHnn
bant Bl BO(LSB) B3 B2(MSB)

Mpumep pasmelleHns AaHHbIX Ans Tuna double:

B7 B6 B5-B1 BO
SEEEEEEE EEEEMMMM MMMMMMMM MMMMMMMM
Pernctp Pernctp AO Pernctp Al | Peructp A2 Pernctp A3

Mopsigok nepegayn |nepsbIv nocnegHun
Bant B1 |BO(LSB)| B3 B2 B5 B4 |B7(MSB) B6

3.4 UYTteHme/3anucb TEKYLMUX U HACTPOEYHbLIX NapamMeTpoB

UTeHne/3anncb TEKyLWMX M HACTPOEYHbIX MapamMeTpoB MNPOM3BOAMTCA MPU MOMOLLN
YHKUMI vTeHnsa/3anmcn permctpoB (pyHkumm yTeHus 0x03, 0x04, dyHkummn 3anmncu 0x06,
0x10). lNapameTpbl, OOCTYMHbIE TOMBLKO Ha YTEeHMEe, MOryT OblTb MpPOYMTaHbl TOSbKO
dyHkumen 0x04. MNMapameTpbl, AOCTYMHbIE KaK Ha YTeHMe, Tak U Ha 3anncb, MoOryt ObiTb
npovnTaHbl 06enmn pyHKUMAMM NO OOUHAKOBLIM agpecam. PacnpeaeneHne nepemMeHHbIX B
aZlpeCcHOM NPOCTPaHCTBE ONUcaHo B pasaernie Kapta nepeMeHHbIX.

3.5 Opraﬂwsauvm dpXuUBOB N CYNTbIBaHNEe apXUBHbLIX AAaHHbIX

Mpnbop coaoepunT apxuebl cnegyoLwmx TUMOB:
e CoOblTuS;
e MWHYTHLIN apXuB;
e YacoBou apxus;
e CyTOYHbIN apXuB;
ApXvMBbl UMEKT KOMbLEBYK CTPYKTYpPY, T.€. MPW MOSIHOM 3arnofiHEHMM apxmBa HOBbIE
3anncu NULLYTCS Ha MEeCTO CaMbIX CTapbIX.

ApxuBbl xpaHaTca B npubope B Buae dannoB. Kaxabin dann cooepXut OecKpuntop
danna (B nepBon 3anucu), a Takke 3anucu, npeacTtaBnalowme ogHO COObITME UM O4MH
«BPEMEHHOW cpe3» AaHHbIX. [ONna 4YTeHUs COO4epXXMMOro apXMBOB MCMOMb3yeTca yHKUUSA
yTeHus dannos (pyHKums 0x14).

Kaxabiin cdpann B nepson 3anucu (Homep 0) xpanHuT geckpuntop davna. OcTtanbHble
3anucu npeacrtaBnAwT gaHHble panna. [leckpuntop ansa cooepxur:

e [InuHa nepBoK 3anucu (onvHa geckpunropa, 2 6anta);
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Tun nepson 3anucu (Tvn geckpunrtopa, 2 6anTa, Bcerga paBeH 1);

AnuHa danna B konnyecTtse 3anucen (6e3 yyeta nepson 3anucu, 2 6anta);
[nuHa kaxgon 3anucu (kpome nepBow 3anucu, 2 6anta);

Tun cogepxmmoro cdarna (2 6anta). MoXeT npMHMMaTh 3Ha4YeHus: 4 — dhann
cobbITniA, 3 Unu 5 — hann namepuTenbHOro apxmea (MUHYTHbIN, YaCOBOW UMK
CYTOYHbIN).

AnropuTtm gocTtyna K dpannam:
1. YteHune 3anucu c Homepom 0 3 panna c Homepom 1 (nonyyeHne geckpuntopa
danna). Ecnn npnbop BepHyn owmnbKy ¢ KOAOM 2, 3Ha4YUT, hannos 6onbLue
HeT;
2. AHanua geckpunTtopa Ha npeameT ANUHbI OCHOBHbIX 3anucen 1 AnvHel anna;
3. UTeHue ocTaBLUMXCS 3anucen anna n nx nHTepnpetTauus;
4. lMosTopeHue nyHKTOB 1-3 AN creaytowero danna.

Kaxxgasa apxmBHas 3anucb, He3aBUCMMO OT TUMNa (hanna, UMeeT CrieayoLLyo CTPYKTYpY:

e Homep 3anucu. CyeTymnk, KOTOPLIN yBENMYMBAETCS Ha eauHULY Npu dhopMmpoBaHNn
HOBOW 3anucu BHYTpU AaHHoro danna. imeet tun unsigned __ int64;

e Maccus 13 52 6anT. B Hem pasmelLaeTcs CTPYKTypa AaHHbIX apXMBHOMW 3anucu (CMm.
WHTepnpeTaums apxmBoB);

e KoHTponbHaga cymma 3anucu. Mimeet Tun unsigned long 1 paccynTbiBaeTcs no
anroputmy Crc32 (MpoBepka LenoCcTHOCTM AaHHbIX JOTKHA BbINOMHATLCS HaL BCEM
ONOKOM AaHHbIX ONMHON 64 BanTa BKtoYast KOHTPOSbHYIO CyMMY. OYHKLNA NPOBEPKM
KOHTPOSbHOW CyMMbI B [MpunoxeHun 4).

ANropuTM ONTMMM3NMPOBAHHOIO CYMTbIBAHWS apxmnBa npuseaeH B MNpunoxeHun 6.

3.5.1 AUHmepnpemayuss MUHYMHO20, 4aCOB020 U CYMmMOYHO20 apxueoe

MWHYTHBIW, 4acOBOM U CYTOYHbIN apxXuBbl BeAyTCA Bcerga. XpoHonorMyeckas MeTka
3anucu cogepXxuT Bpems HapaboTkn npubopa 1 MoXeT coaepXaTtb AaTy/BpeMs Npu HanMyuum
B npmbope YacoB pearnbHOro BpemeHu (onums). Hanuune yacos peanbHOro BpeEMEHU MOXHO
onpeaenuTb MO 3HaYeHuo nepemeHHon «Peructp coctosiHua npubopa» (cM. KapTta
NePEMEHHbIX).

MWHYTHBLIM apXxmMB XpaHUTCA B (panrne Homep 6, YyacoBon B dpanne HoMep 7, CYyTOYHbIV B
granne Homep 8.

Heobxoanmo npounTtaTb BCe 3anucu painna, BbICTPOUTb MX MO MNPU3HAKy HapacTaHus
3HaveHus nons «Homep 3anucu» U MHTepnpeTuMpoBaTb Te 3anucu, Yy KOTOPbIX CXOOMTCHA
KOHTpOSbHas cymma.

ApXxmBHas 3anncb COAEPXKUT crnegyroLime nons:

e UWHTerpanbHoe Bpemsi HApaboTkn Ha MOMEHT 3anncu (MMHYT). Tun unsigned long;

e [lokasaHusa YacoB peanbHOro BpeMeHU Ha MOMEHT apXuBMpoBaHus. Ecnun nnaTa He
MMeeT YacoB peanbHOro BpeMEHW, TO aHanNM3npoBaTb AaHHOE Mnofie He crneayer.
3HayeHne npeacTtaBneHo B BMAe mMaccuBa unsigned char u3 6-Tm 9neMeEHTOB.
Kaxagbin G6ant cogepxut uumcno B ¢dopmate BCD (dpyHkumm npeobpasoBaHus
npeacraeneHsl B MNpunoxeHun 5). MNopagok cneqoBaHus: cekyHaa, MUMHYTa, yac,
AeHb, Mecs, rof;

e WHTerpanbHoe 3Ha4veHne V+ (M3). Tun double;

e WHTerpanbHoe 3Ha4veHne V- (m3). Tun double;

e MrHOBEHHOE 3Ha4YeHME pacxoda Ha MOMEHT apxmBmpoBaHus (M3/4). Tun float;
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Kogbl owwmbok. Tun unsigned long. Kogbl ownbok M HavmeHoBaHMs OLUMBOK
OnucaHbl B PyKOBOACTBE MO 3Kcnnyataumm Ha npubop. Mnagwwme 12 6ut (6utbl 0-
11) XpaHAT onucaHMe CamMon Cepbe3HOM OWMOKM 3a MHTepBan apxvMBUPOBAHUSI.
Mpu atom 6GuTbl 0-7 XpaHAT 3Ha4YeHne owmnbkn, 6uTbl 8-11 — paclumpeHme owmnoKu.
HeHyneBoe 3HadeHne B 6utax 0-7 o3HavaeT Hanuume owmnbkn. B cnyyae Hanmyus
owmnbkM cnegyeT npoaHanuMsavpoBaTtb paclmpeHne owmnbkn (butbl 8-11). Kop
owmnbkn gomkeH 6bITb NpeacTasneH B Buae «X.Y», rae X - 3HauyeHue owmbku B
lWecTHaguaTepudyHoMm  npeacrtasneHnn, Y - paclumpeHue  owmnbkn B
LecTHaauaTepudHoM npeacrasneHnn. Ecnn pacwmpeHne ownbku pasHo 0, To Kog
OWKNOKM npeacTaBnseTca TOSbKO 3HadeHnem owunbkm B Buae «X». Crapwwme 2
banta (butbl 16-31) XpaHAT MPU3HAKX Hanuuna owmnboK M driarm COCTOSHUI
npubopa. YCTaHOBMEHHbIN OUT O3Ha4YaeT Hanuyne OWWOKM UM YyCTaHOBIEHHOIO
donara. BoaMOXHbI coyeTaHus cneayroLwmx 3Ha4YeHUn:

o (0x00000001 << 30) — gormkeH oTobpaxaTbca kak « RTCy;
(0x00000001 << 29) — pormkeH oTobpaxaTbca kak « MGy;
(0x00000001 << 28) — gormkeH oTobpaxaTbca kak «W»;
(0x00000001 << 27) — pormkeH oTobpaxaTbca Kak «IN»;
(Ox00000001 << 26) — gormkeH oTobpaxaTtbca kak «ICx»;
(0x00000001 << 25) — gormkeH oTobpaxaTbca Kak « MX»;
(0x00000001 << 24) — pormkeH oTobpaxaTbca kak « OF»;
(0x00000001 << 20) — pormkeH oTobpaxaTbca kak « GRy;
(Ox00000001 << 19) — gormkeH oTobpaxaTbca kak « WCx»;
(Ox00000001 << 18) — pormkeH oTobpaxaTbcH Kak « FR»;
(0x00000001 << 17) — pormkeH otobpaxaTbcs kak « RR»;

o (0x00000001 << 16) — gormkeH oTobpaxaTbcs Kak «Ky.
MHTerpanbHoe BpemMsi HapaboTkn Npu owmbkax Ha MOMEHT 3anucu (MUHYT). Tun
unsigned long;
MunHuManbHOe 3HadYeHne pacxofa 3a nHtepaan apxmesmpoBanus (M3/4). Tun float;

O O O O O O O O 0 O

MakcumanbHoe 3HayYeHne pacxoda 3a uHTepsan apxmsupoBaHusa (m3/4). Tun float;

ConpoTusnenue xugkoctn (kOm). Tun float. MNMpucyTcTBYET TONBLKO B apXUBHOM
3anucm Tuna 5 (cM. onncaHme geckpuntopa dganna).

3.5.2 UHmepnpemauyus apxuea cobbimutl

ApxuB cobbITMn MOXeT copepxaTb 6onee ogHoro canna. MNMoatoMmy crnegyeTt npovntaTb
BCE 3anucu Bcex annoB apxuBa coObiTMhA. 3aTtemM 3anmcu, y KOTOPbIX CXoauTcs
KOHTPOSIbHas CymMma OTCOPTMPOBaTb MO BPEMEHW N 3aTEM UHTEPNPEeTUPOBaTh.

ApxmBHas 3anuUcb COAEPXUT cregyoLimne nons:

Tun cobbitna. Tun unsigned char. Onpegensdetr Tmn npowusoLwenwero codbiTus.
MoxXeT npMHMMaTh crnegyrowme 3Ha4YeHus:

o 0x00 - HeTt cobbiTus;
0x02 — 'ameHeHne napameTpa;
0x03 — Bkn. nutaHus;
0x04 — NMepesanyck;
0x10 - Owwnbka cTeka;
0x11 — Owwmnbka n3amepeHuns;
0x12 — Owwmbka Yacos;

o 0x13 - NepBbInt 3anycK,;
MHTerpanbHoe BpeMsi HapaboTkn Ha MOMEHT 3anucu (MuHyT). Tun unsigned long;
BHelwHaa BpemeHHaa meTka. Tvn signed long. MNpeacraBnaeT KONMMYeCTBO CEKyHA,
npoweawee ot 01.01.1970 00:00:00;
[MokasaHusa YacoB pearnibHOro BpEMEHN HA MOMEHT apXuBMpoBaHus. Ecnn nnata He
MMeeT YacoB pearnbHOro BpeMEHW, TO aHanNM3npoBaTb AaHHOE Mofe He crieayer.

O O O O O O
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3Ha4yeHne npeacTaBrieHO B BuAe MaccuBa unsigned char u3 6-Tm 9nemMeHTOB.
Kaxgbin 6ant cogepxut udmcrno B c¢opmate BCD (dpyHkumm npeobpasoBaHus
npeacraeneHbl B NpunoxeHun 5). MNopagok cnefoBaHus: cekyHAa, MUHYTa, 4yac,
OeHb, Mecsl, roa;

e Tun 3Ha4veHus. Tun unsigned char. OnpegensaeT TMN JaHHbIX 3HAYEHUN, XPaHUMBbIX
B nonsax «Ctapoe 3HayeHMe» U «HoBoe 3HadeHue». MoXxeT npuHUMaTL
cnegywowme 3Ha4YeHus:

o 0 — HeT 3Ha4yeHus;

8 — unsigned __int64;

9 —signed __int64;

10 — double;

17 — pata/Bpems. Maccus n3 6-mnm 6ant B dpopmate BCD (cekyHaa, MUHYTa,

yac, AeHb, Mecsl, roa).

e Tun nepemeHHon Ons cobbiTna «M3meHeHne napameTtpa». Tun unsigned short.
CooepXnt 3HadyeHne HavanbHoro agpeca peructpa «Modbus» un3MeHeHHoro
napamertpa:

e Crtapoe 3Ha4vyeHne. Maccus 13 8-mu 6ant. CoaepXuT 3Ha4YeHne B COOTBETCTBUN C
TUNOM, YKa3aHHbIM B none «Tun 3Ha4YeHns »;

e HoBoe 3HauyeHne. MaccuB 13 8-mu 6ant. CogepXUT 3Ha4YeHne B COOTBETCTBUN C
TUNOM, YKa3aHHbIM B nofne «Tun 3HavyeHusa»;

e UpeHTndpukaTtop kntoya goctyna. Maccus Tvna unsigned char ns 4-x anemMeHTOB;

e Kogbl owwmbok. Tun unsigned long. HTepnpeTauna aHanorndHa uHTepnpeTtaumm
OZHOMMEHHOrO NoJis B MUMHYTHOM apXMBE;

e Homep cobbitna. Tun unsigned long. C4yeTuMKk, KOTOpPbIA YyBENMYMBAETCS Ha
eanHuyy npu opMMpoBaHMM HOBOW 3anucu (CKBO3Has Hymepaums cobbiTuin,
obLwas ansa Bcex hannos apxusa cobbiTui).

o 1 - unsigned char;
o 2 —signed char;

o 3 —unsigned short;
o 4 —signed short;

o 5 —unsigned long;
o 6 —signed long;

o 7-float

@)

@)

@)

O
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4 KapTa nepeMeHHbIX
Pa3wme
HassaHwne Appec (6a|7|T)p Tun HocTtyn MpumeyaHue
Twun npubopa 0 2 unsigned short | R/O |0x170E — Mutepdnoy T1
. cTapLumn 6anT Bepcus,
Bepcusa nporpammbi 1 2 unsigned short | R/O MNBALIMIi-pEaaKLMS
[Mopsigok 6anT n cnos 3 2 unsigned short | R/O  [He ucnonbayeTcs
. UHanumposaTh B
CRC npoLumBku 4 2 unsigned short | R/O LIeCTHAALATEPMIHOM BiATE
Mnagwwuin 6ut onpegensiet
Pernctp coctoaHusa npubopa 6 2 unsigned short R/O  |Hanuuve 4acos peansHoOro
BpPEMEHU
Kannbp. koacbdmumneHT A 7 4 float R/O
Kannbp. koacpcmumneHT B 9 4 float R/O
Tekywmn pacxog (M3) 100 4 float R/O
UHTepnpeTtaumns
Koa owmnbkun 102 4 unsigned long R/O |aHanornyHa ogHOUMEHHOMY
noJsio MMHYTHOIO apxvea
WHTerpan V+ (M3) 104 8 double R/O
WHTerpan V- (M3) 108 8 double R/O
Bpemsi HapaboTku (MWH.) 112 4 unsigned long | R/O
3anuck cbpacbkiBaeT gocTyn
YpoBeHb JocTyna 200 2 unsigned short | R/W |B Honb. butoBasi macka: out
0-PAS; 6ut 1-KEY; 2-JUM
unsigned Eari i o
anTbl 0..15: CTPOKOBLIN
ABTOpUH3aLUSA 201 20 char[16] + R/W napOrb + METKa BpeMEHN
unsigned long
Mpenen koppekumn Yacos 410 ’ unsigned short | R/O PaspeLueHHble npeaernsi
peanbHOro BpemeHu (cek.) KOppEKLK 4YacoB
Koppekums 1acos 411 2 signed short PAS
peanbHOro BpeEMeEHM (Cexk.)
YcTaBka komnapartopa F1 420 4 foat PAS
(M3/4)
YcTaBka komnapartopa F2 430 4 foat PAS
(M3/4)
CeTeBon agpec 440 2 unsigned short | PAS
Twn Bbixoaa F1 500 2 unsigned short | KEY
Twn Bbixoaa F2 510 2 unsigned short | KEY
Bec umnynbca (n) 520 4 float KEY
ay (mm) 540 2 unsigned short KEI/T‘]U
Knacc pacxogomepa 550 2 unsigned short KEI/T‘]U Cumsonsl 'A', 'B', 'C', "
MakcrmanbHbIN pacxos, 560 2 unsigned short KEY+JU
(M3/4) M
CepunHbIN HOMEpP 570 4 unsigned long KEI/T‘]U
YpOBEHb OTCEYKU 580 4 float KEY*
Uachl peanbHOro BpemMeHm 590 6  |unsigned chare]| KEY |[CSX MMH. \ac, nekb,

mecsil, rog B popmare BCD

MpumeyaHue (*): ypoBeHb OOCTyna K napamMmeTpy «YpOBEHb OTCEYKM» Onsa nNpubopoB C
Bepcuen MO 3.12 KEY+JUM.




Mutepdnoy OnucaHnune npoTtokona obmeHa c.15

lNepemeHHas «Pernctp coctosiHusa npubéopa» COAepXUT MHMOPMALMIO O HanMyun Ha
nnaTte 4acoB peanbHOro BpEMeHUW. YCTaHOBMNEHHbIN Maalwmi 61T rosOpuT O HanNM4ymMmn 4acos
Ha nnare.

MepemeHHyto «Koa owmbKu» cnegyeT MHTEpnNpeTupoBaTb TaK Xe, Kak OnMcaHo Ans
OAHOWMEHHOIO MOoNA MUHYTHOIO apXx1Ba.

MepemeHHas «YpoBeHb AOCTyna» NO3BOMSET MpoyMTaTh TEKyLMWA YPOBEHb AOCTyna K
N3MEHEHUI0 napamMeTpoB. Tpu mMnagwmx 6uta kogumpyroT Hanunume goctyna. but 0 — PAS,
out 1 — KEY, 6ut 2 — JUM.

NMepemeHHas «ABTopu3auusa» Heobxoauma pAns nepefayn napons npu  nonbiTke
N3MeHeHnsa napameTpa, TpebyoLwero gocTyna no naponto. Ecnun Tekywunn yposeHb goctyna
MeHee ypoBHA PAS, nepen usMeHeHueM napamMeTpa CUCTEMa BEPXHEro YpoBHS OOSHKHA
BbIMNOMHUTL 3anuUCb B NepemMeHHy «ABTopusauusi». B 6antel 0+15 maccuBa asTopusaumm
KonmpyeTcsa CTPOKOBbIM Naposib (C 3aBepluarliMMm HyfemM Ha KOHLE), B norie BpeMeHHOW
METKM KOMUPYeTCs 3HadeHWe IoKanbHOro BpemMeHu (B popmaTe KonuyectBa CeKyH.,
npowegwmnx ¢ 01.01.1970 00:00:00). NMepemeHHasn «ABTOpu3aLms» A0mMKHA ObITb 3anucaHa
eavHbIM MaccusoM (20 6anT).

MepemeHHble «Tun Bbixoga Fx» MOryT npMHMMaTh 3HaAYEeHUS:

Pacxopg npsamon n obpatHbin: (0 | (0<<7) | (1<<6) | (1<<5));

Pacxopg npsamon n obpatHbln, nHBepCHbIN Bbixoq: (0 | (1<<7) | (1<<6) | (1<<5));
Pacxoa npamon: (0 | (0<<7) | (0<<6) | (1<<5));

Pacxopg npsamon, nueepcHbiv Bbixod: (0 | (1<<7) | (0<<6) | (1<<5));

Pacxon obpatHbin: (0 | (0<<7) | (1<<6) | (0<<5));

Pacxop obpaTtHbIn, nHBepcHbIN BbixoA: (0 | (1<<7) | (1<<6) | (0<<5));
Komnapatop: (1 | (0<<7));

Komnapatop, nHBepcHbin Bbixoa: (1 | (1<<7));

Owmwmbka: (2 | (0<<7)).
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MpunoxeHune 1. DyHKUUA pacyeTa KOHTPONbHOU cyMmMmbl LRC

Mpumep pyHKUUKM pacHeTa KOHTPOSNBHOW CyMMbl kagpa Ha a3blke CU:

unsigned char Lrc(unsigned char * pSrc, int length) {
unsigned char locLrc=0;
for (int i=0;i<length;i++)
locLrc += *(pSrc+i);
return locLrc = ~locLrc + 1;

}
roe:
e pSrc — ykasaTesnb Ha bydep, cogepxalmim coobuieHne;
e length — konuyecTBo BanNT AaHHbIX, ANS KOTopbIX TpebyeTcs npomnssecTn noacyet LRC.
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MpunoxeHune 2. dyHkuun npeodbpasosaHusa B ASCIl n obpaTtHo

Hwxe npuBegeHbl npumepbl Ha A3bike CU pyHKUmn npeobpasoBaHms n3 ASCIl chopmaTta
B ABOWYHbIN N obpaTHOro npeobpasoBaHus 13 asonyHoro B ASCII.

const unsigned char CharToBin[23]={
0,1,2,3,4,5,6,7,8,9,0,0,0,0,0,0,0,10,11,12,13,14,15};
const char BinToChar[16]={

YO, TLT, T2, 3, T4, TS, TG, T, T8, N9 AT TR, 'CY, "D, "R, TE};

char TwoASCIItoBIN (char *cptr, unsigned char *bptr) {
char ca,i;

unsigned char cb;

cb=0;
for (1=0; 1i<2; i++) {
ca=*cptr++;
cbh<<=4;
if((ca >= '0") && (ca <= '9") || (ca >= 'A') && (ca <= 'F'")
cb|=CharToBin[ca-0x30];
else
return(0);
}
*bptr=cb;
return (1) ;

)
roe:

e Cptr — ykasartenb Ha 6ydep, cogepxawmn cumosnbl ASCII;

e bprt - ykazaTenb Ha Bydep, Kyaa 3anncbiBaoTCA 4BOWNYHbIE BaNThI.

void BINtoTwoASCII (unsigned char *bptr, char *cptr) {

unsigned char cb;

cb=*bptr;
*cptr=BinToChar|[ (cb>>4) & O0x0F];
cptr++;
*cptr=BinToChar[cb & 0x0F];
}

roe:

e bptr — ykazaTtenb Ha 6ydep, coaepxalumin 4BONYHbIE BanThl;
e cprt - ykasaTtenb Ha 6ydep, Kyaa 3anucbisatotcs cumaonbl ASCII.
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MpunoxeHue 3. Koabl owunb0K, Bo3Bpawaembie npudbopom

0 - HEeT ownboK;

1 - HegonycTUMasa PyHKUUS;

2 - HegonyCTUMbIN agpec B 3anpoce;

3 - HegonycTUMble 3HA4YeHMs B MNOSe AaHHbIX 3anpoca;

4 — HenonpaBMmas onbKa BO3HMKNA BO BPEMS BbINOMHEHUS onepauuu;

5 — nogTBepXaeHne BbINOSTHEHUSA onepaumm (He ucnonb3yeTcs);

6 - 3anpoc He MOXeT BbITb 06paboTaH cenyac, HeobxoaMMO NOBTOPUTL 3anpocC No3gHee;
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MpunoxeHue 4. ®yHKUUA pacyeTta KOHTPONbHON cyMMbl Crc32

#define CRC32 Pre() OXFFFFFFFF
#define CRC32_Pnom () 0xEDB88320
#define CRC32 XOR() OxXFFFFFFFF
#define CRC32 Check( C) ( C == 0xDEBB20E3)

unsigned char CRC32(void * pBuf, unsigned long len) {
unsigned long Jj;

unsigned long CRC;

_CRC = CRC32 Pre();
for (3=0; j < len; j++) {
_CRC = CRC32 Calc Byte (* ((BYTE*) (pBuf)+3j), _CRC);

if (CRC32 Check( CRC)) {
return 1;
} else {

return 0;

unsigned long CRC32 Calc_Byte (unsigned char _D, unsigned long C) {
unsigned char 1 = 8;
_C "= (_D & OxFF);
do {
if ((C & 1) { _C=(_C>>1)"CRC32_Pnom(); } else { _C>>=1; }
} while (--_1i);

return (_C);
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MpunoxeHune 5. PyHkuumn npeobpaszosaHma B BCD n obpaTtHO

unsigned char BinByteToBcdByte (unsigned char Src) {
unsigned char res;
res = (unsigned char) ( ((Src/10)<<4) | (Src % 10) );

return res;

unsigned char BcdByteToBinByte (unsigned char Src) {
unsigned char res;
res = (unsigned char) ( ((Src>>4) * 10) + (Src & 0x0f) );

return res;
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MpunoxeHue 6. ONTUMM3aLNA aNTOPUTMa CYUTbIBAHUS apXUBOB

Hoctyn Kk apxuBam npubopa peanunsoBaH 4Yepe3 cyuTbiBaHMe hannoB no 3anucam 6e3
BO3MOXHOCTM YKa3aHUs XeraemMon aaTbl apXMBHOW 3anncu. JTo npeanonaraeT cYnTbiBaHWe
Bcero (pavna apxvBa UENMKOM B KaXOOM ceaHce cBA3n. [Npu perynapHoM cCHUTbIBAHUMU
apxvBa 9TO NPUBOAMT K JOMNOSTHUTESNbHBIM BPEMEHHbLIM 3aTpaTaM Ha MosflydeHne apXmMBHbIX
3anucen, KoTopble bl NpoYnTaHbl BO BpeMsi npeablayLmnX ceaHcoB CBA3W. 115 akoHOMUM
BPEMEHUN CUYUTbLIBAHUA anroputM MoXeT OblTb ONTUMW3NPOBAH Ha CTOPOHE MPOrpamMMHOro
obecnevyeHna BepxHEro YPOBHS, €CfiM OHO MMeEeT BO3MOXHOCTb COXPaHATb MPOYUTaHHbIE
AaHHble B KAKOM-HNOYOb XpaHunuile, Hanpumep, 6ase gaHHbIX.

ANroputm OoCHOBaH Ha TOM, 4TO 6asa gaHHbIX (B[1) XpaHUT Kak cogepXMmoe apXUBHbIX
3anucen, Tak n cnyxebHy nHpopmaumo o 3anucax (Homep danna v UHAEKC 3anucu, u3
KOTOpbIX 3anuch Bbina npoynTaHa).

Ecnn gna gaHHoro davna B B[ HeT MHgopmMmauumn, To NPON3BOAUTCH CYMTbLIBAHUE BCEX
nmetomxcs B npubope 3anncen. MNpu cHNTbIBAHUN KaXXOoW 3anmncu UMeeT CMbICI NPOBEPSATh
KOHTPONbHYO cymmy. [Npu nocnegoBaTenbHOM HeECOBNAAEHUU KOHTPOSIbHOM CyMMbl 5 wn
Oonee pa3 MOXHO MpeKpaTUTb CYMTbIBAHME AAHHOro pawnna, T.K. AaHHaa cUTyaumuss MOXeT
yKasblBaTb Ha TO, YTO drann He 3anoSfIHEH NOMHOCTLIO.

Ecnn Bl cogepXxuT uHGoOpMauuio O npegbligywemM CYMTbiBaHMM, TO Heobxoaumo
NPOn3BECTU CYMTbiBaHME 13 nNpubopa, ykasaB HoMep dharna u MHOEKC 3anucu Takme xe, Kak
B nocnegHen 3anucu B[ (T.0. BbLINOMHAETCA KOHTPOSbHOE CYUTbIBAHWE MOcneaHemn
N3BECTHOW 3anuch).

HecoBnageHve HKpeMeHTHOro Homepa 3anucu (Tun unsigned __int64) nnu KOHTPONbLHON
CYyMMbI NPOYUTAHHOM N3 npmubopa 3anmcu ¢ aHanormyHbiMn nonamu 3anncu n3 b1 rosoput o
TOM, YTO apxmBHas 3anucb Oblna nepenucaHa ¢ MOMeEHTa MOCMeHEro CYUTbIBaHUSA (apXuB
«3akonbLesancs»). B aTom cnyvae crnegyetr nNpou3BECTW CUYMTbIBAHME [AaHHbIX Tak, Kak
oyarto Bl He cogepxana nHgopmaunmn ob apxmee.

B npotMBHOM cnyyae cuyuTbiBaHME [aHHbIX BbINOJSIHAETCA, HayMHas Cco crieayloulen
3anucu. CuynTbiBaHWe NpoJosmkaeTcs 4O BO3HUKHOBEHNS OAHOro U3 CObbITUI:

e [lpounTaHbl BCe 3anucu dganna;

e [lpouyuTtaHo 5 nnu Gonee 3anucen c HecoBnagaroLen KOHTPONbHOW CYMMOW;

e [lpouyntaHa 3anucb, wuMeloWwas 3Ha4YeHWe WHKPEMEHTHOrO HOMEpP MeHblue
MaKCMMaribHOro  W3BECTHOrO0  3Ha4yeHUs WHKPEMEHTHOro HoMmepa  3anucu
(XpaHswerocs B B[l vnn NpoyMTaHHOrO BO BpeEMS TEKyLIero ceaHca CBSA3WN).
[aHHasg cuTyaums roBoput O TOM, YTO MpoYMTaHa 3anucb, KOTopasa yxe OOSMKHa
HaxoanTbes B B.
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MpunoxeHune 7. PyHKUUA pacyeTa KOHTPONTbHON CYMMbI

Cyclical Redundancy Checking (CRC16)

PacyeT KoHTporbHOM cymmbl kagpa RTU MoxeT BbINOMHATLCA MO criegyrowemy
anroputMmy (TEKCT Ha A3blke nporpammupoBaHust CA):

WORD Crcl6 (BYTE *Data, ULONG size) {
union
{BYTE b[2]; unsigned short w;} Sum;
char shift cnt;
BYTE *ptrByte;
ULONG byte cnt = size;

ptrByte=Data;
Sum.w=0xffffU;

for(; byte cnt>0; byte cnt--) {
Sum.w= (unsigned short) ((Sum.w/256U)*256U+ ( (Sum.w%256U) ~ (*ptrByte++))) ;

for(shift cnt=0; shift cnt<8; shift cnt++) {

1f ((Sum.w&0x1)==1)
Sum.w= (unsigned short) ((Sum.w>>1)"0xa001U) ;

else
Sum.w>>=1;

}

return Sum.w;

MycTb Kakoe-nmMbo coobLyeHne, nmetowlero anuHy N, saanncaHo B maccuse Data[N+2] Tuna
unsigned char. Torga ang aToro coobLeHns KOHTPOSbHYD CyMMy criegyet hopMupoBaTh

cnegyowmm obpasom:
WORD CheckSumm = Crclé6 (Data, N);

Data[N] = CheckSumm;
Data[N+1] = CheckSumm>>8;



