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AcTpaxaHb +7 (851) 299-46-80
BapHayn +7 (385) 237-96-76
Benropop +7 (472) 220-58-80
Bnapumup +7 (492) 249-51-33
Bonrorpan +7 (844) 245-94-42
ExkaTtepuHbypr +7 (343) 302-14-75
Wxesck +7 (341) 220-90-75
KasaHnb +7 (843) 207-19-05
KanwuauHrpap +7 (401) 272-21-36

KemepogBo +7 (384) 221-56-70

Kupoe +7 (833) 220-58-70
KpacHopap +7 (861) 238-86-59
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Kypck +7 (471) 223-80-45
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Mockea +7 (499) 404-24-72

Habepe>xHbie YesnHbl +7 (855) 291-01-32
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Omck +7 (381) 299-16-70

Openbypr +7 (353) 248-64-35

Mepmb +7 (342) 233-81-65
Poctoe-Ha-[oHy +7 (863) 309-14-65
Paszanb +7 (491) 277-61-95

Camapa +7 (846) 219-28-25
CaHkT-lNMeTepbypr +7 (812) 660-57-09
CapaToB +7 (845) 239-86-35
CmoneHck +7 (481) 251-55-32
Craspononb +7 (865) 257-76-63

CypryT +7 (346) 277-96-35

TenedoH: 8 800 511 88 70

Teepb +7 (482) 239-50-56
Tyna +7 (487) 244-05-30
TioMmeHb +7 (345) 256-94-75
YnbAHOBCK +7 (842) 242-51-95
Vda +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
Yebokcapbl +7 (835) 228-50-89
YenabuHck +7 (351) 277-89-65

fipocnaenb +7 (485) 267-02-35

canT: piterflow.pro-solution.ru | an. no4Ta: pwf@pro-solution.ru

Poccus, KasaxcTaH u gpyrue ctpaHbl TC goctaBka B itobo ropon
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c.3

NcTopusa pepaktuposaHus

e 20.03.2020 cospnaHa pepakuus 1.00;
e 13.01.2021 co3paHa pepakuma 1.01:
» VcnpaeneHo o6o3Ha4eHue Tuna double (32 6uta ucnpasneHo Ha 64 6uta);
¢ 15.01.2025 cospaHa pepakuma 1.02:
» VcnpaeneHo o6o3HaueHue Tuna double (32 6uta ucnpaesneHo Ha 64 6uta);
= [obasneHo onucaHue Leno4vcneHHbix nHTerpanos V+, V- (agpeca 182, 184);
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1 BBepeHue

1.1 O6wme cBegeHUnA

[laHHOe onucaHWe pacnpoCTPaHAETCA Ha PacXO4OMEPbI-CYETYMKM 3MNEKTPOMArHUTHbIe
«lMutepdnoy T» mogudukaumm 1 (ganee - MNpubop), ocHawaemsle agantepom RS-485 u
peanuaytowme npotokon Modbus RTU. MNpubop nossonset nony4ate TEKyLIME W apPXUBHbIE
napameTpbl, a TaKke nNpegocTaBnsieT AOCTYN K YTEHU W U3MEHEHUIO HACTPOEYHbIX
napamMeTpoB 4Yepe3 KOMMYHWKaUWOHHbIA uHTepdenc. MNpubop peannayet npotokon Modbus
RTU B pexvume «BeaOMbIA».

1.2 ®duanyecknn uHtepcenc

Ons cBs3W C CUCTEMO BepxHero ypoBHSA npubop oOcHaweH nocnenoBaTenbHbIM
nHtepdeiicom RS-485. [Ina  yTOYHEHWS XapaKTepuCTUK nocnegoBaTenbHOro MHTepdeiica
cnepnyeT obpalaTtbCs K pyKOBOACTBY MO 3KCNyatauum Ha npubop.

1.3 YpoBHM NpoTOKONa obmeHa

3TOT pasgen coaepXuT kKpaTkme ceegeHus ua ctaHaapta « Modbus». Moapo6Hyto
WHPOPMaLIMI0 MOXHO NONY4YUTb U3 JOKYMEHTOB, pa3MeLLeHHbIX Ha cainTe www.modbus.org:

¢ Modbus Application Protocol;

¢ Modbus over serial line;

« MODBUS Messaging on TCP/IP Implementation Guide.

1.3.1 Jlozuyeckuli yposeHb

INormyeckuh ypoBeHb NpOTOKONa OTBeYaeT 3a cnocob goctyna K AaHHbiM. [lpoTtokon
«Modbus» onpeaensiet noHatne PDU (Protocol Data Unit), He3daBucumoe oT MCnonb3yemoro
KOMMYyHUKauuoHHoro npotokona. PDU cogepxut 2 nons: kog dyHkumn (anvHa 1 6anT) u
AaHHble (AnvHa He 6onee 252 6awT). MoapobHoe onnucaHue NOrM4ecKoro YpoBHsS NpUBEAEHO
B pasgene Peann3oBaHHble YHKLMK NPOTOKONA.

Function code Data

PDU
< >

PucyHok 4: Coctas PDU
1.3.2 KoMMyHuKayuOHHbIU ypO8eHb

KOMMyHUKaALUWOHHBIN  ypOBEHB MNPOTOKONa OTBEYaeT 3a [OCTaBKy nepenaBaemomu
nHcopmauun Mexay Asymsi coemectumbiMn «Modbus». B pasnnyHbix KOMMYHUKALMOHHBLIX
npotokonax PDU gononHaeTtcs nonsMmyi ceTeBoW agpec, KOHTPONbHasA cymMa, 3aronoBok W
T.0., 0bpasys npu atom, noHaTue ADU (Application Data Unit). JononHutensHbie nons
TpebytoTca Ans agpecaunn, AeHTUMOUKaLMN U KOHTPONS LENOCTHOCTU AAHHbIX.

He3zaBuCcMMO OT KOMMYHWUKALMOHHOIO npoTokona npubop paboTtaeT TONbKO B pexume
«BeOMbIA». ITO O3Ha4aeT, YTO NpUBOpP MOXET BBINOMHWUTL MNOCBLINKY TOMNbKO B OTBET Ha
3anpoc cMcTeMbl BepxXHero ypoBHs. Bpems otBeTa npubopa He npesbiwaet 500 mc. B cnyyae
OTCYTCTBMA OTBETa OT npuvbopa cucTemMa BEpPXHEro YPOBHA OOMMKHA BbINOMHUTbL MOBTOP
3anpoca.

ADU «Modbus RTU»

B cnydyae wucnonb3oBaHMs KOMMYHMKauuoHHoro npotokona «Modbus RTU» PDU
[OMNOJHAETCS NONAMU CETEBOW aApec U KOHTPOSIbHasA CyMMa.
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ADU
<+ >

Net. Address | Function code Data CRC
PDU

-
PucyHok 5: ADU ana «Modbus RTU»

CeTeBon agpec cnyxuT ansa agpecauun npubopa B ceTn. KoHTponbHas cymma crnyxuT ans
NPOBEPKM LeNOCTHOCTM AaHHbIX. [Nepeaatoliee yCTPONCTBO BbIMUCTIAET KOHTPOSBHYIO CYMMY
Hag BCEMU MONSIMU MOCHINKK, U 3aTEM pPe3ynbTaT BbluMcneHus JobaBnseT B KOHeL NOCbINKY.
MpuHMMaloLwee yCTPOWCTBO, NOMYYMB BCIO NOCBINKY, BbIMUCIIAET KOHTPOSbHYK CyMMY Kaapa
ansa Bcex 6antoB cooblieHus, mckniodas 6anTbl KOHTpPONbHOW cyMmbl. B cnydvae, ecnu
NPUHATAs W BblYUCNEHHAs KOHTPOMbHbIE CYMMbl pPaBHbl, NPUHUMAETCA PpelleHne o
[OCTOBEPHOCTU NPUHATOrO kagpa. B npoTuBHOM crnyvae kagp CHMTAeTCs HeJOCTOBEPHbLIM.
Ecnu npubop nony4yaeTt HeQOCTOBEPHbIN Kaap, OH ero UrHOPUPYET 1 He NOCEINaeT Kaknx-nubo
OTBETHbIX COOBLLEHUA. TO 03HAYAET, YTO CMCTEMA BEPXHEro YPOBHSI He Morfy4uT oTBeTa B
TeYeHWe OXWO3aeMoro BpeMeHW W [OMKHAa caenaTtb NoBTOp 3anpoca. Ecnn ke dakr
Nomny4YeHuss HeJOCTOBEPHOM NOCLINKM ODHapyKeH CUCTEMO BEPXHEro ypoBHS, TO OHa MOXeT
BbINOMHWTL NOBTOP 3anpoca.

MNpu nepenaye ucnonb3yeTcs ABOMYHAA CUCTEMA KOOUPOBAHUSA, HAYarno 1 KoHew, NochInku
OnpeaensaTcs No ANMTENbHOCTU «MHTEpPBana TULIWHbLI» - BPEMEHW, B TEYEHME KOTOPOro He
nponcxoauno nepenayn. T.e. kaap coobLIEHUA «3aKMioYeH» Mexay OBYMS UHTepBaramu
TULWWHLI. BarTel cOOBLUEHNS A0MKHLI NepeaaBaTbCs HENPEpPLIBHLIM NOTOKOM. ANUTensHOCTL
WHTepBana TuwuHbl no craHpapty «Modbus RTU» onpepensetca kak 3,5 AnUTenbHOCTU
nepepayun 6anta Ha 3agaHHON CKOPOCTU.

B kauyecTBe yHKUMN pacyeTa KOHTponbHOW cymmbl B pexxume RTU ucnoneayetcs Cyclical
Redundancy Checking (CRC16). Npumep dyHkumm pacueta CRC16 nprueeaeH B [punoxeHum
7, a onucaHue reHepauun KOHTPONBLHOW CYMMbl MOXET ObiTb HalAeHO B AOKYMEHTaLWMN Ha
cavite www.modbus.org.

v
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2 Peanu3oBaHHble (PYHKUMUU NPOTOKONA

2.1 ®yHkuyma Modbus 03 (0x03 hex) (Read Holding Registers) u 04 (0x04 hex) (Read
Input Registers)
®yHKUMKM NpeaHa3HayYeHbl AN YTeHUSA ABOMYHOIO COAEPXKMMOro LeCcTHaAUaTUPa3psaHbIX
pervctpoB npubopa. Otnnyune dyHkummn 0x04 ot 0x03 B TOM, YTO OHA NPUMEHSAETCSH TONbLKO
ANsi YTEHUS NapaMeTpoB, HEAOCTYMHbIX ANs 3anvcu. B obuiem Buae cTpykTypa 3anpoca u
oTBETa MMEET CrieayoLwmnn Bna;

PDU sanpoca:

DYHKUMS HayanbHbIH HauyanbHbIi KonwuyecTso KonuyecTBo
0)(53;‘0)(04 aapec agpec perncTpos PEerucTpos
(cTapwwuin 6anT) |(Mnagwwuin 6anT)| (ctapwui 6anT) | (Mnagwwn 6ant)

Mone Data PDU cogepxuT nona «HavanbHbIM agpecy», yKasbiBarLMiA C KaKoro peructpa
HauMHaTb YTeHune, n «KoNMYecTBO PErncTpoBy, ykasbiBaloLLee, CKOMbKO PErMCTPOB creayet
npoYMTaTh.

PDU otBeTa B cny4ae BbinonHeHus 6e3 owmnbok:

Konuuyectso y . .
DyHKUMA 6aiAT DaHHbIX B 1-bIl perucTp 1-bIt perucTp | BanTel perucTpos
0x03/0x04 oTBETE (ctapwun 6anT) |(Mnagwwun 6anT) 2,3...N

B cny4ae ycnewHoro BbIMNONMHEHWA B OTBETE MPUCYTCTBYET COAEPXMMOE 3anpoLUeHHbIX
pernctpoB. [lone «KonunyectBo 6Gant paHHbix B OTBeTe» OyoeT paBHO KOMUYECTBY
3anpoLUEHHbIX PErucTpoB, YMHOXEHHOMY Ha Aea. [lpouYnTaHHOe COAepXKMMOe PEerncTpoB
HaumHaeTcs ¢ banTa, cneayouwero 3a nonem «Konnyectso 6anT AaHHbLIX B OTBETEY.

PDU oTteeTa npu BO3HUKHOBEHUM OLUMOKMK:

®yHkuma 0x83/0x84
(ycTaHoBnNeH cTapLumin 6uT)

Koa owmnbkm

Ans nHopmMUpoBaHUs BeAyLLEro O TOM, 4TO Onepauusi He BbiMOMNHEeHa UK BbiNoMHeHa ¢
owwubkon, Nnpubop ycTaHaBnMBaeT cTapLum But nons «PyHkuna» B oTeeTe. banT, cneayowwi
3a nonem «®yHkuma», ByaeTt cogepxaTb Koa owmnbKku (3HaYeHUs KOOOB OWNBOK NpuBEAEHbI B
Mpunoxennu 3).

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

®OyHKUMA  npegHasHadeHa  AnNs  3anucu ABOMYHOTO  COAEPXXMMOro  OAHOro
LecTHaauaTupaspaaHoro perncrtpa npubopa.

PDU zanpoca:

DyHKUMS Anpec Agpec 3HaueHve 3HaueHve
0x06 (cTapwwin 6aiT) |(MNaagwmwia 6anT)| (cTapwmwin 6anT) |(Mnagwwin 6anT)

MNMone Data PDU 3anpoca cogepxuT nons «Agpec», yKasbiBalOWMWW B KaKOW perncrp
BbINOMTHAETCA 3anncCh, U 3HAYEHWE 3anMcbiBaeMOro permcTpa.

PDU oTtBeta B cny4ae BbinonHeHnsa 6e3 owmnbok:

DYHKUMA Anpec Apnpec 3HayeHue 3HayeHWe
0x06 (cTapwuin GanT) [(Mnagwnin 6anT)| (cTapwmin 6ainT) [(Mnagwwmin 6ainT)

B cny4ae ycnewHoro soinonHedns PDU oTeeTta cogeput Konuto nepebix natk 6ant PDU
3anpoca.

PDU oTteeTa npu1 BO3HUKHOBEHWM OLLNGOKMN:

®yHkuma 0x86 (ycrtaHoBneH

cTapLunin ur) Koa owmbku
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Ans nHdopMUpoBaHUs BeOYLLErO O TOM, YTO Onepauns He BbINOMHEHA UK BLINOMHEHA C
owwubkoin, Npubop ycTaHaBnNMBaeT CTapLumii BUT nons «PyHkuna» B oTBeTe. banT, cneayoLwwit
3a nonem «®PyHkuua», ByaeT cogepkaTb ko oWKMbKM (3HaYeHns KoOoB OWKBoK NpuBEAEHbI B
Mpunoxennu 3).

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

®yHKUNS NpegHa3HayeHa onsa 3anucu ABOUYHOrO COAEPXKMMOro LecTHaauaTupa3spsaaHbIxX
perncTpos npubopa.

PDU zanpoca:

Hay-bit | Hau-bih | Kon-so | Kon-so Kor-8o 1-bii 1-biin
DyHKUMSA appec agpec per-os per-os 6aNT LN pervcTtp | perucTp |baiTel per-
0x10 (cTapwmwin| (mnagwmwm | (cTapwmi| (mnagwm 33 '?‘: (ctapwwia| (mnagwm | oB 2,3...N
Gait) | i Gaiit) | 6aitt) | i 6aiir) M 1 Gait) | i1 Gait)

lNMone Data PDU 3anpoca cogepxut nons «HavanbHbI agpecy», yKasbiBaloLMN C Kakoro
perncTpa HauvHaTe 3anuch, «KONMYecTBO PerucTpoB», yKa3biBalollee, CKOMbLKO perucTpos
cnegyet 3anucaTb, «KonmyectBo 6ant agng 3anucu» M HENOCPEACTBEHHO 3HA4YeHUs
3anucbiBaeMblX PErMCTpoOB.

PDU otBeTa B cny4ae BbinonHeHusa 6e3 owubok:

PyHKUMA Hau-bi agpec Hau4-bin agpec Kon-Bo per-os Kon-Bo per-os
0x10 (cTapwwnia 6aiT) (mnagwwuii 6anT) (cTapwwin banT) (mnagwwuin 6anT)

B cnyyae ycnewHoro BbinonHeHuss PDU oTBeTa cogepxuT konuio nepsebix natn 6ant PDU
3anpoca.

PDU oTteeT npy BO3HUKHOBEHWW OLUNOKN:

@yHKumna 0x90 (yctaHoBneH

cTapLunin ur) Kon ownbku

Ans nHdopMUpoBaHUs BeayLLEro 0 TOM, YTO onepauus He BbINOMHEHa UMK BINOMHEHA C
owmbkon, Npubop ycTaHaBnmMBaeT cTapLumi But nons «PyHkuna» B oteeTe. banT, cneayowwin
3a nonem «®yHkuma», ByaeTt cogepxaTb Koa owmnbKku (3HaYeHUs KOOOB OWNBOK NpuBEAEHbI B
MpunoxeHunu 3).

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

®PyHKUNS npegHasHadeHa Ans YTeHus perncTtpoe danna. ®ann opraHu3oBaH Kak Habop
3anucen ¢ Homepamu ot 0000 oo 9999. PyHKUMA MOKET YMTaTb HECKOMNBKO Pa3NUYHbIX rPymnn
pervctpoB. [pynnbl MOryT ObITe HenocnegoBaTenbHbIMW, HO PErncTpbl BHYTPU rpynnbl
OOMKHBI BbITb NOocnegoBaTeNbHbLIMM.

PDU 3anpoca:

Fpynna lpynna | Mpynna | Mpynna | Mpynna | Tpynna | pynna lpynna F)p()lr:na Fp}j(gir:na

DyHimn OnwHa X Tun X, Homep X, Homep X, Homep | X, Homep | X, anvHa | X, Anvda X41. Tan Homelp Horuerp
Ox14 aanpoca [B-,:erp,a daina | canna | 3andcK | 3andcu | 3anucKM | 3anucu [Bcérﬂ,a daina | daina
(7+245) paBeH 6) (ctapw. | (Mmnagw. | (cTapw. | (Mnagw. | (cTapw. | (Mnagw. pageH 6) | (cTapus. | (Mnanuw

BaiT) GaiiT) Gant) GanT) GaiT) GanT) Bam}l GaniT) :

Mone Data PDU 3anpoca cogepxur:

e [llone «anuHa 3anpoca»= 7 * N, rge N — konu4ecTBO rpynn 3anpalivBaeMbixX
PErnucTpos;

e OnwucaHue rpynn 3anpawmBaeMbiX PEMMCTPOB, KaXXA0e U3 KOTOPbIX MMEET Nons:
Twn. Bcerna paseH 6;

o Homep danna;
o Homep 3anucu BHYyTpK hanna;
o [OnuHa 3anucn. OnpegensieT KONWYECTBO 3anpalumMBaemMblX pPerncTpos

rpynnol.
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PDU otBeTa B cny4ae BbinonHeHnsa 6e3 owmnbok:

pynna | Fpynna | Mpynna | Mpynna Mpynna | Fpynna | Fpynna | Mpynna

lpynna | Mpynna X, X, X, X, Fpynna | Mpynna | X+1, X+1, X+1, X+1,
DyHruma | Onuxa X, X, TN | perucTp | perucTp | perucTp | perctp X+1, |X+1, Tun| permcTp | perucTp | perketp | perucTtp

0x14 | orBera | AnuHa | (ecerna 1 1 2 2 AnvHa | (Bcerpa 1 1 2
(BaiAT) |pased 6)| (cTapl. |(Mnagw. | (cTapll. |(Mnaw. (BaiT) |paBed B)| (cTapw. |(Mnagw. | (cTapw. |(MnaaLw.
bawnt) BanT) BaiT) bawr) Baiit) bawnt) bawr) BanT)

Mone Data PDU 3anpoca coaepxuT:
e [lone «anuna otBeTa»=((I'pynna X, gnuna) + 2)+((MFpynna X+1, gnuHa)+2)+._;

e [pynnbl perncTpos, kaxaas U3 KOTopbIX UMEET:

o [OnuHa rpynnel (6anT);
o Twn. Bcerga paBeH 6;
o Pernctpbl gaHHbIX.
PDU otBeT npn BO3HUKHOBEHUWN OLLUMOKMK:
dyHkuma 0x94 (ycraHoesneH
yHkums 0x9 S‘;’ Kop owwnbku
CTapLUuin 6uT)
Ans nHdopmMupoBaHUs BeOyLLEro O TOM, YTO Onepaums He BbINOMHEHA UK BINOMHEHA C
owwubkoin, Npubop ycTaHaBnNMBaeT CTapLumii BUT nons «PyHkunA» B oTBeTe. banT, cneayoLwwit
3a nonem «PyHkuua», byget cogepxatb ko oWnbkM (3Ha4eHns KogoB OWKBoK NpuBedeHbl B

Mpunoxennu 3).
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3 OpraHusauusa gocTyna K AaHHbIM

3.1 MC"OHbSYEMbIE TWUNbI AaHHBIX U YCNOBHLIE 0003HaYeHun

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

signed char —3HakoBoe uenoe 4ncno (8 6ur);

unsigned short —be33HakoBoe uenoe 4ucno (16 éur);

signed short —3HakoBoe Lenoe 4ncno (16 6uT);

unsigned long —6e33HakoBoe Lenoe 4ucno (32 buta);

signed long —3HakoBoe uenoe yucno (32 burta);

unsigned __int64 —6e33HakoBoe uenoe 4ucno (64 6ura);

signed __int64 —3HakoBoe uenoe 4ncno (64 buta);

float — BellecTBEHHOE YMCNO OoAMHApPHOW TovHOCTK (32 BuTa) C NnaBaoLLen 3anaToun,
cooTBeTcTBYKOLWEe cTaHaapTy «|IEEE 754»;

double — BelwiecTBeHHOE YMCNO OBOWHOW TOYHOCTM (64 6MTa) ¢ NnaBatoLlen 3ansTon,
cooTtBeTcTBYylOLWee ctaHaapTy «|IEEE 754»;

R/O — pocTtyn TONbLKO Ha YTEHUE;

R/W — pocTyn Ha YyTeHue u 3anuck (6e3yCcrnoBHbIN);

PAS - gocTtyn Ha 4TeHuWe, 4OCTYN Ha 3anucb NP NpeabsABNEeHUN Napons;

KEY - gocTyn Ha 4TeHne, AOCTYN Ha 3anucb NPW HaNWYUK 3NEKTPOHHOMO KIkYa;

JUM - goctyn Ha YTeHue, AOCTYN Ha 3anucb NPpU YCTAHOBNEHHOW NEpEMbIYKE «3alumTan;
KEY+JUM - goctyn Ha YTeHue, AOCTYN Ha 3anncbk NpW HANU4YyMKn 3NEKTPOHHOro Kko4va U
npu yCTaHOBNEHHOW NepeMbIdke «3alumTay;

3.2 PerncrpoBbiit 4OCTYN U XapakTepPUCTUKN NapaMeTpoB

[locTyn K TEKYLWMM WU HaAcTpoeYHbIM napameTpam npubopa peanu3oBaH Yepes yHKUWK
YTEHMA W 3anNUCU PErucTpoB — MEPEMEHHbLIX, MMEKLWMX TUN LWecTHaguaTupaspsaHoe
6e33HakoBoe uenoe. Mpu opraHnsaunm perncTpoBoro AoCTyna AenaeTcs AonyLieHue, Y4To Bce
MHOroo6pasHble CTPYKTYypbl OaHHbLIX pacnonaralTcsi B NamsiTh, 3NeMEeHTapHOW S4YEenKown
KOTOPOW SBNAETCA OAMH LWecTHaauaTupaspsaHblii perucTp tvna «b6e3sHakoBoe uenoey.
dun3nyeckn AaHHble MOryT HaXOAWUTLCS B COBEPLUEHHO pasHbIX y4YacTkax namsiti npubopa u
Aaxe B pasHblX TUNax NamaTu (onepaTUBHas, aHEpProHesaBMcMmas U T.4.), HO A4Ns CUCTEMb
BEPXHEro ypPOBHS AaHHble «BbIMMAAAT» Kak eguHoe aapecHoe NpocTpaHcTBo. B aTtom cnyvae
BCe [JOCTYNHble [aHHble MOXHO MNpPeacTaBUTb Kak MacCMB  LlecTHaguatupaspsgHbiX
PErMCTPOB, KaXXAbli U3 KOTOPBIX XapakTepusyeTcs HOMEpPOM B MaccuBe (Janee agpecom).
Kaxgbii napameTp npubopa MOXET 3aHMMaTb YacTb perucrpa, BeCb PErucTp LENMKOM UIK
HECKONbKO perucTpoB. Takum obpa3om, napameTp xapakTepuayeTcsi COBCTBEHHBIM TUMNOM U
pacnonoXeHNMem BHYTPU MaccuBa PerMcTpos.

[loctyn K apxvBam OpraHW3oBaH 4epe3 CcTaHAapTHble MYHKUMKM 4YTeHus cpannos,
npeaycMoTpeHHble npotokonom «Modbusy.

3.3 TMopsgok xpaHeHUsA U Nnepegavym DAUT AaHHbIX

Ans yteHus n 3anucu peructpoB B ctaHgapte «Modbus» npeaycMoTpeHb! cneyuansHble
(YHKUMM, KOTOpble ONEPUPYIOT COAEPXUMbLIM LUECTHAAUATUPA3PSAHbIX PerucTpoB. 3Tu
dyHKUMM NpegnonaratT, YTO Npubop XpaHWUT gaHHbIe TONLKO TUNa LWecTHaguaTtupaspsgHoe
De33HakoBOe Lenoe U HUYEro He «3HaKT» O TexX Tunax AaHHbIX, KOTOPbIMW AEACTBUTENbHO
npeAcTaeneHsl napameTpel npubopa. Takum obpasom, nonyyaeTcs, YTo B Nnpubope AaHHble
XPaHATCA B HeKoeM ucxogHom dopmarte, a nepegalTcs no cetm B Buae Habopa
lWecTHaguaTnupaspaaHolX permctpos. [lpu nepegade OaHHbIX, YeW pasMep B MCXOOHOM
tdopmaTte npeebiwaet 16 o6urt (long, float, double w T.4.), UCNONBL3YHOTCA HECKOMNBLKO
nocnegoBaTenbHbIX perncTpoB. [1pu 3ToOM MNaguwive cnoea NepeaarTcs B NepBYK oYepeab,
crapwue - B nocnegHo. T.0., ans npeobpasoBaHus K Nopsaky 6anTt, ectecTBEHHOMY ANs
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nnatopmbl PC. TpebyeTca ANg Ka)Xaoro npoyYvTaHHoro/3anucsIBaeMoro perucrpa M3aMeHUTb
nopsaoK 6anT.

MNpumep pasmelweHus agaHHbix ana Tuna long (MSB-most significant byte, LSB-least
significant byte):

B3 B2 B1 BO
MSB LSB
Pernctp Pernctp AO Pernctp A1
Mopsigok nepegayn nepBbIi nocnegHum
Baint B1 BO(LSB) B3 B2(MSB)
Mpumep pasmelweHns gaHHblx ans Tuna float:
B3 B2 B1 BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Pernctp Pernctp A0 Pernctp At
Mopsgok nepepayu nepBbIn nocneaHum
Bant B1 BO(LSB) B3 B2(MSB)
Mpumep pasmelleHns aaHHbIx ana Tuna double:

B7 B6 B5-B1 BO
SEEEEEEE EEEEMMMM MMMMMMMM MMMMMMMM
Peructp Pernctp AO Pernctp A1 | Peructp A2 Pernctp A3

Mopsagok nepenaywn |NepBbiv nocnegHumn
Bant B1 |BO(LSB)| B3 B2 | B5 | B4 |B7(MSB) B6

3.4 YteHue/3anUChb TEKYLMX M HACTPOEYHbIX NApaMeTpoB

UrteHme/3anucb TEKyLIMX W HACTPOEYHbIX MNapameTpoB MNPOM3BOAMTCS NPU  MOMOLLM
PYHKUMIA YTeHus/3anncu pernctpos (dyHkuum yteHns 0x03, 0x04, dyHkumm 3anuckn 0x06,
0x10). MapameTpbl, 4OCTYMNHbIE TONBKO HA YTEHUE, MOTYT BbIThb NPOYUTaHbI TONBLKO YHKLMEN
0x04. MNapameTpbl, AOCTYMHbLIE KAaK HA YTEHWE, TaK WU Ha 3anucb, MOryT GbiTe NPOYUTaHbI
obeumun byHKUMAMKM NO OAMHAKOBLIM agpecaMm. PacnpegeneHue nepemMeHHbIX B aApecHOM
NpOCTPaHCTBE ONMcaHo B pasaene Kapta nepeMeHHbIX.

3.5 OpraHuzaumsa apXMBOB U CHMTbLIBaAHUE apPXUBHbIX AAHHbIX

lMpnbop copepXnT apxvBbl CrieayLwmMx TUMNOoB:
e CobbITUA;
e MuWHYTHbIN apxuB;
e YacoBow apxus;
e CyTOYHbLIN apxuB;
ApXu1BbI UMEIOT KOMbLLEBYIO CTPYKTYPY, T.€. NPU NONHOM 3anofHEeHNN apx1Ba HOBbIE 3anncu
NULLIYTCSA HAa MECTO CaMbiX CTapblX.

ApxuBbl XpaHATcsA B npubope B Buae dannos. Kaxabin chann coaepxuT geckpunTtop danna
(B nepBou 3anucu), a Takke 3anucu, NpeacTaenAwLwme 0gHO cobbiTue UM OguH «BPEMEHHOW
cpe3» AaHHbIX. [INA YTeHWs COAepKMMOro apXMBOB UCNONb3yeTca YHKUNA YTeHna annos
(dbyHKUMs 0x14).

Kaxabin dpann B nepson 3anucu (Homep 0) xpaHut aeckpuntop danna. OctansHbie 3anucu
npeacTaBnAlT AaHHble hanna. Jeckpuntop danna CoaepxuT:

¢ [lnuHa nepBow 3anucw (onuHa geckpuntopa, 2 baura);
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Tun nepsow 3anuck (Tun geckpuntopa, 2 6aiTa, Bceraa paseH 1);

[nuHa danna B konu4ecTBe 3anucen (bes ydeta nepeou 3anucu, 2 bauta);
[nuHa kaxpgow 3anucu (kpome nepeoi 3anucu, 2 6anta);

Tun cogepxnmoro cpavina (2 6anta). MoxeTt npuHumMaTh 3HaveHus: 4 — chann
cobbiTvi, 3 nu 5 — ann n3amMepuTenbLHOro apxnsa (MUHYTHBIA, YACOBOW UMK
CYTOYHbIN).

Anroputm goctyna kK cdannam:
1. YreHue 3anucu c Homepom 0 n3 channa c Homepom 1 (nonyyeHwe geckpuntopa
¢arina). Ecnu npubop BepHyn owmnbKy ¢ KoAoM 2, 3Ha4uT, dainos bonsLue
HeT;
2. AHanus geckpunTtopa Ha npegMeT ANWHbI OCHOBHbLIX 3anucen U AnvHel anna;
3. YUrteHue ocTaBlUMXCA 3anvcen danna u ux MHTepnpeTaums;
4. TloeTopeHue nyHkToB 1-3 onsa cnegyrowero anna.

Kaxxpgas apxuBHasa 3anuck, HE3aBUMCUMO OT Tuna dparna, UMeeT crneayoLlyo CTPYKTYpY:

e Homep 3anucu. CHeTHUK, KOTOPLIA YBENUYMBAETCA Ha eANHULY NpyU POpMUPOBaHUN
HOBOW 3anuMcu BHYTpU aaHHoro danna. Mmeet tun unsigned __int64;

e Maccus 13 52 6ant. B HeM pasmelaetcs CTPyKTypa AaHHbIX apXMBHOW 3anucu (CMm.
WHTepnpeTaums apxveoB);

¢ KoHTponkbHas cymma 3anucu. Mimeet Tun unsigned long n paccyntbiBaeTcs no
anroputmy Crc32 (Mpoeepka LeNnoCTHOCTU AaHHbIX AOMKHA BbINOMNHATLCA HA4 BCEM
Bbrnokom gaHHbIX AnuHOW 64 BanTa BKMHOYAA KOHTPOMNbHYK CyMMY. @YHKUWA NPOBEPKK
KOHTPOMbHOW cyMMbl B [MpunoxeHun 4).

AJ'IFODMTM ONTUMWU3NPOBaHHOIO CHNTbIBAHWA apXvBa NpuBeaeH B anHO)KBHMM 6.

3.5.1 Uumepnpemayusi MUHYMHO20, 4aCO8020 U CYMOYHO20 apXUE0e

MWHYTHBIN, YACOBOW M CYTOYHbIVM apXMBbl BeAyTca Bceraa. XpoHonoruyeckas MeTka 3anncu
cojepxut Bpems HapaboTkum npubopa WM MOXeT copepxaTb AaTy/Bpemsa Npu Hanuyuui B
npubope 4acoB peanbHOro BpemMeHu (onuus). Hanuune 4acoB peanbHOro BpEMEHW MOXHO
onpegenuTs Mo 3Ha4YeHW nepemeHHon «Peructp coctosHus npubopa» (cm. Kapra
nepemMeHHbIX).

MuHyTHBIA apxuB XpaHuTCcA B daine Homep 6, yacoeoi B canne Homep 7, CyTOYHbLIN B
tanne Homep 8.

Heobxognumo npouuTate Bce 3anucu hanna, BbICTPOUTE MX MO MPWU3HAKY HapacTaHuA
3Ha4eHus nonst «Homep 3anucu» U MHTEpNpeTupoBaTb Te 3anucu, y KOTOPbIX CXOOWUTCSH
KOHTPOMNbHAaA Cymma.

ApxyBHas 3anucb coaepXvT cneayowme nons:

e WHTerpansHoe BpemMsa HapaboTku Ha MOMeHT 3anucu (MuHyT). Tun unsigned long;

¢ [lokasaHus 4YacoB peanbHOro BpeMeHn Ha MOMEHT apXxvMBUpoBaHusA. Ecnu nnarta He
WMEET 4YacoB peanbHOro BPEMeHW, TO aHanu3vpoBaTb AAHHOE None He crnegyer.
3HaveHne npencTaBneHo B Buae maccupa unsigned char n3 6-Tm aneMeHToB.
Kaxgbin ©avWt copepxut uucno B ¢opmate BCD (dyHkumm npeobpasoBaHus
npeacrtaenexsl B MNpunoxeHun 5). MNMopsgok cnegoBaHWsA: CekyHOaa, MUHYyTa, Yac,
[OeHb, Mecsl, rog,;

e WHTerpansHoe 3HayeHue V+ (M3). Tun double;

e WHTerpansHoe 3HadeHme V- (m3). Tun double;

e MrHoBeHHOe 3Ha4YeHKe pacxoaa Ha MOMEHT apxusmnposanus (M3/4). Tun float;
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Kogpl owwmbok. Tun unsigned long. Kogpel owmMbok 1 HanmeHoBaHWA OLMBOK ONncaHbl
B PYKOBOACTBE MO 3Kcnnyatauum Ha npubop. Mnagwwe 12 6ut (6mtbl 0-11) xpaHart
onucaHue camon cepbe3Hoin owmnbkn 3a MHTepsan apxueuposaHuna. MNpu aTtom BuTkl
0-7 xpaHAT 3HayeHue owwnbku, Butel 8-11 — pacwwupenve owwubkn. HeHynesoe
3HayeHwe B Butax 0-7 o3HayaeT Hanuuve owmbkun. B cnyyae Hanuuua owmnbku
crnegyeT npoaHanu3vpoBaThk pacwupeHve owwubku (6utel 8-11). Kog owmnbku
pomkeH OblTb npeactasneH B Buae «X.Y», roge X - 3HadeHue owunbKu B
lWwecTHaguaTepu4yHoM  npeactaeneHun, Y - paclwuvpeHne  owubkn B
LecTHaauaTepu4HoM npeacraeneHun. Ecnu pacwmpenune owmndkun pasHo 0, To Koa
owunbKM npegcTaBnAeTCca TONLKO 3Ha4YeHueM owmnbku B Buae «X». Ctapwme 2 6anta
(Butbl 16-31) xpaHAT npu3Haku Hanuums ownbok u chnarm coctoaHuA npubopa.
YCTaHOBMNEHHbIM BUT O3Ha4aeT Hanuune oWwubKW unu ycTaHoBNEHHoro dnara.
Bo3MOXHbI coYeTaHMs crneayowmnx 3HayeHnia:

o (0x00000001 << 30) — gormkeH oTobpaxaTbes Kak « RTC»;
(0x00000001 << 29) — pormkeH oTobpaxaTtbes kak «MGy;
(0x00000001 << 28) — pomkeH oTobpaxaTbes Kak « W»;
(0x00000001 << 27) — gormkeH oTobpaxaTtbes Kak «IN»;
(0x00000001 << 26) — gomkeH oTobpaxaTbes Kak «IC»;
(0x00000001 << 25) — pomkeH oTobpaxaTtbes kak «MX»;
(0x00000001 << 24) — pomkeH oTobpaxaTbcs kak «OF»;
(0x00000001 << 20) — gomkeH oTobpaxaTtbes kak «GR»;
(0x00000001 << 19) — pomkeH oTobpaxaTbcs kKak « WC»;
(0x00000001 << 18) — pomkeH oTobpaxaTbes kak «FR»;
(0x00000001 << 17) — pomkeH oTobpaxaTbcs Kak « RR»;

o (0x00000001 << 16) — gorkeH oTobpaxaTbcs Kak «K».
WHTerpansHoe Bpems HapaboTkM Npu owmnbKax Ha MOMEHT 3anvucu (MUHYT). Tun
unsigned long;
MwHumanbHoOe 3HayeHue pacxofa 3a uHTepBan apxusupoBanus (M3/4). Tun float;

oo o0 00 00 00 0

MakcumansHoe 3HadYeHue pacxoaa 3a UHTepean apxveupoBaHusa (M3/4). Tun float;

Conpotusnenue xugkoctu (KOm). Tun float. MpucyTcTByeT TONbKO B apXvBHOW
3anucu Tuna S (cM. onucaHue aeckpuntopa dainna).

3.5.2 Unmepnpemauyus apxuea cobbimuli

ApxuB cobbITUIA MOKET cogepxaTb bonee ogHoro havna. lNoatomy cnegyeT npounTaTth BCe
3anucu Bcex hannoe apxuea cobbiTwii. 3aTEM 3anUCK, Y KOTOPbIX CXOAWUTCS KOHTPOMbHas
CyMMa OTCOPTUMPOBAaTb NO BPEMEHW M 3aTEM MHTEPNPETUPOBATD.

ApXMBHas 3anncCb COOQEPXUT crneayoLwme nons:

Tun cobbitna. Tun unsigned char. OnpepenseT Tun npousolleawero cobbITus.
MoxeT npyHUMaThL cneaylowmne 3HauYeHus:

o 0x00 - HeTt cobbiTns;
0x02 — M'ameHeHne napameTpa;
0x03 — Bkn. nutaHus;
0x04 — MNepe3sanyck;
0x10 - Owwubka cTeka;
0x11 — Owwnbka namepeHus;
0x12 — Owwnbka 4acos;

o 0x13 — lNepebI 3anyck;
WHTerpanbHoe Bpems HapaboTku Ha MOMEHT 3anucy (MuHYT). Tun unsigned long;
BHewHsa BpemeHHaa meTka. Tun signed long. MNMpeacraBnseT kONMYecTBO CEKyHA,
npowegwee ot 01.01.1970 00:00:00;
MokasaHusa YacoB peanbHOro BpeMeHM Ha MOMEHT apxusmpoBaHus. Ecnu nnaTa He
WMEET 4YacoB peanbHOro BPEeMeHW, TO aHanu3vpoBaTb AAHHOE None He crnegyer.

oo 00 00
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3HayeHne npegcTaBneHo B BuMae maccuBa unsigned char u3 6-TM anemeHTOB.
Kaxapin 6ant cogepxut 4qucno B cdopmate BCD (dyHkumn npeobpasoBaHus
npeacrtaenexsl B MNpunoxeHun 5). MNMopsgok cnegoBaHWsA: cekyHOaa, MUHYTa, Yac,
OeHb, Mecsl, rog;

e Twn 3Hayenus. Tun unsigned char. OnpegenseT TUN AaHHbIX 3HAYEHWUW, XPaHUMbIX
B nonsax «Ctapoe 3HayeHue» n «Hoeoe 3HayeHue». MoxeT NnpuHuMaTh cnegyowme
3HaYEeHUN:

o 0 — HeT 3Ha4yeHus;

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 8- unsigned __int64;
o 9-—signed _ int64;

o 10 - double;

o 17 — pata/Bpems. Maccus u3 6-tm 6ant B dopmarte BCD (cekyHaa, muHyTa,

yac, AeHb, Mecsl, roa).

e Twun nepemenHHon ans cobbiTna «M3ameHeHnve napameTtpax». Tun unsigned short.
Copoepxut 3HavyeHue HavaneHoro agpeca peructpa «Modbus» wameHeHHoro
napamerpa:

e Crapoe 3Ha4deHune. Maccue n3 8-mm 6ant. CogepuT 3Ha4YeHue B COOTBETCTBMU C
TWUMNOM, yKa3aHHbIM B Nnone «Tun 3Ha4eHns »;

e HoBoe 3HaveHue. MaccuB 13 8-mu 6ant. CogepuT 3Ha4YeHne B COOTBETCTBUM C
TUMNOM, yKa3aHHbIM B none «Tun 3HavyeHusa»;

e WpeHtudukartop knoda goctyna. Maccue Tuna unsigned char n3 4-x aneMeHToB;

e Kopabl owwubok. Tun unsigned long. WHTepnpetauus aHanorn4Ha vHTepnpeTaunu
OAHOMMEHHOrO NOMs B MUHYTHOM apXuBE;

e Homep cobuiTna. Tun unsigned long. CHeTYKK, KOTOPBIW YBENUYMBAETCA HA €AUHULY
npyv OpMUPOBaHMM HOBOW 3anncu (CKBO3HasA HyMmepauumsa cobbiTui, obwasn ons Bcex
hainoe apxuea cobbITUI).
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4 KapTa nepeMeHHbIX

Paswme
asBaHwe ec (GaitT) mn ocTyn umedaHue
H An LT M
Twn npubopa 0 2 unsigned short | R/O  |0x170E — Murepdnoy T1
; cTaplwvin GanT Bepcus,
Bepcusi nporpammbi 1 2 unsigned short R/O MNAALINA-DeaaKLUS
Mopsinok 6anT n cnos 3 2 unsigned short | R/O |He ucnonbayetcs
. WMHavyupoeath B
CRC npowmBsku 4 2 unsigned short | R/O LIECTHAALATEPMIHOM BIAE
Mnagwwia 6uT onpegenseT
Pergmp COCTORHNSA 6 2 unsigned short | R/O  |Hanu4ue Yacos peanbHOro
npunoopa BpeMeHu
Kanunbp. koachdmumeHt A 7 4 float R/O
Kanubp. koadhdmumneHT B 9 4 float R/O
Tekywuin pacxoq (m3) 100 4 float R/O
WHTepnpeTayusn
. aHanarM4Ha
Koa owwnbku 102 4 unsignedlong | RO o0 oumenromy nonio
MWHYTHOIO apxvBa
Wuterpan V+ (m3) 104 8 double R/O
Wuterpan V- (m3) 108 8 double R/O
Bpems HapaboTku (MuH.) 112 4 unsigned long | R/O
3 . Lienas 4acTb napameTpa ¢
WHTerpan V+ (m?) 182 4 unsigned long | R/O anpecom 104
3 . Lienas 4acTb napameTpa c
WHterpan V (M ) 184 4 unsigned long R/O anpecom 108
3anuck cbpackiBaeT gOCTyn
. B HoMb. BUTOBas Macka:
YpoBeHb AocTyna 200 2 |unsignedshort | RW |5 0 PAS; Gur 1-KEY; 2-
JUM
unsigned Baiitel 0..15: ¢t v
..15: cTpoKoBbIi
ABTOpU3aLUS 201 20 uncsl?;;[; g]lgng RIW | pon + MeTka Bpemeru
Mpeaen koppekuun 4acos PaspelueHHble npeaensi
410 2 unsigned short | R/O
peanbHOro BpemeHu (cek.) signed's KOPPEeKLMM Hacos
Koppekuuns 4acos 411 2 signed short | PAS
peansHOro BpemeHu (cek.)
YcTaBka komnapatopa F1 420 4 float PAS
(m3/4)
YcTaBka komnapatopa F2 430 4 float PAS
(M3/4)
CeTteBon agpec 440 2 unsigned short | PAS
Twun Beixoga F1 500 2 unsigned short | KEY
Twn Beixoga F2 510 2 unsigned short | KEY
Bec umnyneca (n) 520 4 float KEY
ay (mm) 540 2 | unsigned short KEE"JU
Knacc pacxogomepa 550 2 unsigned short KEE“JU Cumeonel 'A', 'B', 'C", "'
MakcrmanbHbIn pacxon 560 5 unsigned short KEY+JU
(m3/4) M
CepuitHbIi HoMep 570 4 unsigned long KEE“JU
YpOBEHb OTCEYKM 580 4 float KEY*

piterflow.pro-solution.ru | pwf@pro-solution.ru | 8 800 511 88 70



Mutepdnoy OnucaHue npoTokona obmeHa c.15

CekK., MWH., Yac, OeHb,

Yacbl peanbHOro BpeMeHu 590 6 unsigned char[6]| KEY |mecsu, ron e dopmaTte
BCD

MNpumeyaHue (*): ypoBeHb OOCTyna K napameTpy «YpoBeHb OTCeYku» Ans npubopos ¢

Bepcuen 10 3.12 KEY+JUM.

MNepemeHHan «PerucTp cocTosiHMA npubopa» CoaepXuT UHMOpMaLMIO O HanNU4yMn Ha
nnate 4acoB peanbHOro BpeMeHW. YCTaHOBNEHHbIV MNaaLwwmnin 6UT roBOpuUT O HANMYMM 4acoe
Ha nnare.

MNepemerHyto «Koa owmbku» cnegyet MHTEPNPETUPOBATb TaK Xe, Kak onvcaHo Ans
OQHOWMEHHOrO MONs MUHYTHOIO apxvBa.

MNepemeHHan «YpoBeHb gocTyna» MO3BOMNSET NPOYUTaTh TEKYLUIA YPOBEHb AOCTYyNa K
N3MeHEeHWN0 NnapameTpoB. Tpy Mnaawmnx 6uta KoaMpyroT Hanu4une goctyna. but 0 — PAS, 6ut
1 —KEY, 6ur 2 — JUM.

MNepemeHHana «ABTOpu3auua» Heobxoouma ANs nepegadn napons npu  noneiTke
n3MeHeHus napameTpa, Tpebyouero goctyna no napont. Ecnu tekywmii ypoBeHb AocTyna
mMeHee ypoBHA PAS, nepeg uM3ameHeHWeM napameTpa cUCTeMa BEPXHEro YPOBHS AOMMKHA
BBINOMNHUTL 3anucb B nepemeHHyr «AsTopudaumsi». B 6antel 0+15 maccusa aBTopusauvm
KONMpyeTcs CTPOKOBBIN Naponk (C 3aBepLUaloLLMM HyNem Ha KOHLE), B NOre BpeMEHHOM MeTKH
KONUpPYeTCs 3HayYeHne nokanbHoro BpemeHu (B popMaTte KonuyecTsa CekyHa, npoleaLlumx ¢
01.01.1970 00:00:00). lNepemeHHas «ABTOpM3aLMA» [OOMkKHa ObiTb 3anucaHa eaunHbIM
maccueom (20 Gawnr).

MNepemeHHble «Tun Bbixoga Fx» MOryT npuHMMaTh 3HAYeHUs:

Pacxog npamoit n obpatHbin: (0 | (0<<7) | (1<<6) | (1<<5));

Pacxopg npsamoi n obpaTHblin, nHBepcHbIW Boixoa: (0 | (1<<7) | (1<<6) | (1<<5));
Pacxop npamoi: (0 | (0<<7) | (0<<6) | (1<<b));

Pacxoa npamoin, nHeepcHbln BeixoA: (0 | (1<<7) | (0<<6) | (1<<b));

Pacxop obpatHblit: (0 | (0<<7) | (1<<6) | (0<<5));

Pacxopn obpaTtHblii, uHBepcHbIn Beixoa: (0 | (1<<7) | (1<<6) | (0<<5));
Komnapatop: (1| (0<<7));

Komnaparop, nHeepcHbiv Bbixoa: (1 | (1<<7));

Owmbka: (2 | (0<<7)).
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NMpunoxeHue 1. PyHKUUA pacyeTa KOHTponbHOM cyMmmbl LRC
MNpumep dyHKUUKM pacyeTa KOHTPONBLHOW CyMMbI Kagpa Ha a3bike CU:

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

}
roe:

e pSrc — ykasaTtens Ha 6ydep, cogepxalumi cooblueHue;
e length — konuyecTBoO BalT AaHHLIX, ANA KOTOpLIX TpebyeTca npondeectu noacyeT LRC.
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MpunoxeHune 2. PyHkuun npeodbpaszoBauua B ASCIl u obpaTHO

Hwxxe npueeaeHbl npumepsl Ha A3bike CU dyHKUniA npeobpasosarusa 3 ASCIl popmara B
OBOWYHbLIA 1 oBpaTHoro npeobpasosaHusa 13 asondHoro B ASCIL.

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

const char BinToChar[le]={

B R L L - ol S L A A

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

unsigned char cb;

cb=0;
for(i=0; i<2; i++)

ca=s*cptrt+;

choc=4;
if((ca »= '0') && (ca <= '9') || (ca »>= "K'} && (ca <= 'F'}}
ch|=CharToBin[ca-0x30];
else
return(0) ;
!
*bptr=cb;
return{l) ;
}
roe:

e cpir — ykasatenb Ha Bydep, cogepxawmin cumeonel ASCII;
bprt - ykasatens Ha Bydep, Kyga 3anuceiBaroTCa gBOUYHbIE BANTI.

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

unsigned char ch;

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

e bptr — ykasarens Ha Bydep, cogepxawmin ABONYHbIE BanThl;
e cprt - ykazatenb Ha Bydep, kyaa sanuceiBatotca cumeonbsl ASCII.
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Mpunoxexnue 3. Koaobl owwnboK, BO3BpawaemMmblie npudopom

0 - HeT oWKBOoK;

1 - HegonycTMas PyHKUMS;

2 - HeQONYCTUMbIA aapec B 3anpoce;

3 - HepONYCTUMbIE 3HAYEHUA B NOME AaHHbIX 3anpoca;

4 — HenonpaeuMas ownbKa BO3HMKIA BO BPEMSA BbINOMHEHMA onepauumm;

5 — nogTBEpX)OEHME BbINONMHEHUSA onepauumu (He NCNonb3yeTcs);

6 - 3anpoc He moxeT BbiTb 06paboTaH celvac, Heo6xoaAMMO NOBTOPUTL 3anNpoC No3gHee;
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MpunoxeHune 4. PyHKUMNA pacyeTa KOHTPONbHOMN cyMmMmbl Crc32

tdefine CRC32_Pre() OxFFFFFFFF
tdefine CRC3Z_Pnom() (OxEDEBE320
#define CRC32_XCR[) 0xFFFFFFFF
tdefine CRC32 Check(_C) [_C == 0OxDEBBZ0E3)

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

unsigned long _CRC;

_CRC = CRC32Z Pre();
for (3=0; j < len; Jj++)
_CRC = CRC32 Calc Byte (* ((BYTE*) (pBuf)+3j), CRC);

if (CRC32_Check(_CRC)) {
return 1;
} else {

return 0;

unsigned long CRC3Z Calc Byte(unsigned char _D, unsigned long _C) {

unsigned char _i = 8;
_C *= (_D & DxFF);
do |
if (_C & 1) { _C={(_C»»1)*CRC32Z Pnom(}; } else { _C>»=1; }

} while (--_1i);

return (_C);
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NMpunoxeHue 5. PyHKuumn npeobpaszosauma B BCD n obpaTtHo

unsigned char BinByteTcBedByte (unsigned char Sre) |
unsigned char res;
res = (unsigned char) { ((Src/10)<<d)} | (Src % 10) );

return res;

unsigned char BecdByteTcBinByte (unsigned char Sre) |
unsigned char res;
res = (unsigned char) { ((Src>>4) * 10) + (Src & O0=x0£) };

return res;
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Hpunomeuue 6. OnTumuzaumn dnNropuTMma CYHMTbiBaHUA apXUBOB

Joctyn k apxveam npubopa peanu3oBaH yepes cuuTbiBaHue annoe no 3anucam 6e3
BO3MOXXHOCTW yKa3aHUs Xenaemown AaTbl apxXuBHOA 3annucu. 3To npeanonaraeT cYUTbiBaHUE
Bcero aina apxmea LEenuKoOM B KaXgom ceaHce cBasu. [pu perynapHOM CUMTBIBAHWMN apXxuBa
3TO NPUBOAMWT K AONOMNHUTENBHLIM BPEMEHHBIM 3aTpaTam Ha NonyYeHne apxuBHbIX 3anucen,
KOTOpble ObINK NpoYMTaHbl BO BpeMs npeabiayLiMx CeaHcoB CBA3W. [ns 3KOHOMWUU BpEMEHM
CYMTLIBAHMS anropmuTM MOXeT OblTb ONTUMM3NMPOBAH Ha CTOPOHE NporpaMmHoro obecneveHms
BEPXHEr0 YPOBHSA, ECNN OHO UMEET BO3MOXHOCTbL COXPaHATb NPOYUTAHHBIE JAaHHbLIE B KAKOM-
HWByab xpaHunuuie, Hanpumep, 6ase AaHHbIX.

ANropuTM OCHOBaH Ha ToM, 4YTO 6a3a gaHHbIX (B[l) XpaHUT Kak COAEPKUMOE APXUBHLIX
3anvcen, Tak u cnyxebHyo nHdopmaumio o 3anucax (Homep danna u MHOEKC 3anucu, u3
KOTOpbIX 3annck Bkina npoynTaHa).

Ecnu ana paHHoro cdamna B B[] HeT nHhopmMmauum, TO NPON3BOAMTCA CHUTbIBAHME BCEX
nmerwmnxca B npubope 3anuncei. MNpu CUMTEIBAHMM KaXXOO0W 3anncu UMeeT CMbICIN NPOBEpPATL
KOHTPOMNbHY0 cymmy. Npu nocneposaTensHOM HECOBNAAEHMW KOHTPOSBHOM CyMMbl 5 1 6onee
pa3 MOXHO NPeKpaTUTb CYMTLIBAHME AaHHOrO haina, T.K. AaHHAA CUTyaunsl MOXET yKasblBaTb
Ha TO, 4TO haln He 3anonHeH NOMHOCTLI.

Ecnu B[O copgepxut wuHopmMauuio 0 npeabiayliem CHUTbIBAHWUKM, TO Heobxoaumo
NPOW3BECTM CYUTbIBaHWE M3 Npubopa, ykasae Homep haina n MHOEKC 3anucu Takue Xe, Kak B
nocnegHen 3anucu Bf] (T.0. BLINONMHAETCA KOHTPOSNBLHOE CHUTLIBAHWE NOCNEAHEN U3BECTHON
3anvcu).

HecoBnageHne nHKpeMeHTHOro Homepa 3anvcu (Tun unsigned __int64) nnu KOHTPOnNbHOM
CYMMbI NPOYUTAHHON U3 Nprubopa 3anucK ¢ aHanoryHbIMmM nonsimu 3anucu ua B rosoput o
TOM, 4YTO apxvMBHas 3anuncb bbiNa nepenncaHa ¢ MOMEHTA NocnegHero CYMTbIBAHUA (apxue
«3akonbuesancs»). B atom cnyyae cnegyeT NnpouM3BeCTM CYUTBIBAHUE AAHHLIX Tak, kak byaTo
B He coaepxana nHdopmauun 06 apxmse.

B npoTuBHOM cny4ae CYMTbIBAHME [AAHHbLIX BBINOMHAETCHA, HaYMHAA CO chneayloLlen
3anucu. CumTeiBaHME NPOaOMKaeTCs 40 BO3ZHUKHOBEHUS OQHOMO N3 CODLITUIA:

e [lpounTaHbl Bce 3anucu anna;

e [lpounTtaHo 5 unu Gonee 3anucen ¢ HeCoBNagaKLLEN KOHTPONBHON CyMMO;

e [lpounTaHa 3anucb, uUMeKWLWAas 3Ha4YeHWe WHKPEMEHTHONO HOMEpP MeHblue
MakCMManbHOr0  M3BECTHOr0  3HA4YeHWss WHKPEMEHTHOro HoMepa  3anucu
(xpaHsweroca B B[] unu npo4YMTaHHOrO BO BPEMSA TEKYLUEro ceaHca ceA3un). [laHHas

CUTYaLMsa rOBOPMUT O TOM, 4TO NPOYMTAaHA 3annuch, KOTOPas YKe AOMMKHa Haxo4UTbCs
B B.
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NMpunoxeHue 7. PYyHKUUA pacyeTa KOHTPONbHOWU CYMMBbI
Cyclical Redundancy Checking (CRC16)

PacyeT koHTponbHON cymMbl kagpa RTU MoxeT BbINONHATLCA NO cCneayrLemMy anroputmy
(TeKcT Ha A3bike nporpamMmupoBaHnsa CU):

WORD Crclé (BYTE *Data, ULONG size) |
union
{BYTE b[2]; unsigned short w;} Sum;
char shift_cnt;
EYTE *ptrEBEyte;

ULONG by:e_cnt = gize;

ptrByte=Data;
Sum.w=0xf£££U;
for(; bytE_:nt)G: by:e_cnt-—)
Sum.w= (unsigned short) ((Sum.w/256U) *256U+ ( (Sum.w%256U) " (*ptrByte++)));
for(shift _cnt=0; shift ecnt<B; shift_ cnt++)
if((Sum.walxl)==1}
Sum.w= (unsigned short) { (Sum.w>>1)*0xad0lu);
else

Sum.w>>=1;

}

return Sum.w;

MNycTb kakoe-nubo coobeHune, umerowero anuHy N, sanucaHo B maccuse Data[N+2] tuna
unsigned char. Toraa ansa aToro coobuleHUA KOHTPONbHYK CyMMy cnegyeT popMupoBaTb
cneayowmm obpasom:

WORD CheckSumm = Crcl6(Data, MN);
Data [N] = CheckSumm;

Data|[N+1] = CheckSumm>>8§;
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Mo Bonpocam npoaaxk U noanep>Xku odbpawanTecs:

AcTpaxaHb +7 (851) 299-46-80
BapHayn +7 (385) 237-96-76
Benropop +7 (472) 220-58-80
Bnapumup +7 (492) 249-51-33
Bonrorpan +7 (844) 245-94-42
ExkaTtepuHbypr +7 (343) 302-14-75
Wxesck +7 (341) 220-90-75
KasaHnb +7 (843) 207-19-05
KanwuauHrpap +7 (401) 272-21-36

KemepogBo +7 (384) 221-56-70

Kupoe +7 (833) 220-58-70
KpacHopap +7 (861) 238-86-59
KpacHosapck +7 (391) 989-82-67
Kypck +7 (471) 223-80-45
Jiuneuk +7 (474) 220-01-75

Mockea +7 (499) 404-24-72

Habepe>xHbie YesnHbl +7 (855) 291-01-32

Hwu>xHun Hoeropop, +7 (831) 200-34-65

Hoeocubupck +7 (383) 235-95-48

Omck +7 (381) 299-16-70

Openbypr +7 (353) 248-64-35

Mepmb +7 (342) 233-81-65
Poctoe-Ha-[oHy +7 (863) 309-14-65
Paszanb +7 (491) 277-61-95

Camapa +7 (846) 219-28-25
CaHkT-lNMeTepbypr +7 (812) 660-57-09
CapaToB +7 (845) 239-86-35
CmoneHck +7 (481) 251-55-32
Craspononb +7 (865) 257-76-63

CypryT +7 (346) 277-96-35

TenedoH: 8 800 511 88 70

Teepb +7 (482) 239-50-56
Tyna +7 (487) 244-05-30
TioMmeHb +7 (345) 256-94-75
YnbAHOBCK +7 (842) 242-51-95
Vda +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
Yebokcapbl +7 (835) 228-50-89
YenabuHck +7 (351) 277-89-65

fipocnaenb +7 (485) 267-02-35

canT: piterflow.pro-solution.ru | an. no4Ta: pwf@pro-solution.ru

Poccus, KasaxcTaH u gpyrue ctpaHbl TC goctaBka B itobo ropon



