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1 BBepageHue

1.1 OOwwme cBeaeHus

Pacxogomep «[lutep®dnoy PC» (panee [Mpubop) nossonseT nofnyvyatb TeKywune u
apxvBHble NapameTpbl, a Takke npeaocTaBnAeT AOCTYN K YTEHUIO U  U3MEHEHUIo
HaCTpPOeYHbIX MapamMeTpoB Yepe3 nocrnefoBaTernbHbIN MHTepdenc. PU3nYeckun ypoBeHb
NHTepdenca BbiNonHeH B cootBeTcTBumn co ctaHgaptom LIN (Local Interconnect Network),
MCNONb3yeTCA BHYTPEHHUN KOMMYHWKaUMOHHBLIM npoTokon. [NapameTpbl HacTpoek: 19200
6ut/cek., 8 BUT AaHHbIX, 1 CTONOBbINA, KOHTPOSMb YETHOCTU OTCYTCTBYET.

1.2 Apantepbl uHTepdencos

CoeaovHeHne npubopa C CUCTEMOW BEPXHEro YPOBHA OCYyLIECTBRASEeTCA 4epes
WHTEeNnekTyanbHble agantepbl, KOTOpble SABNAIOTCA  KOHBEPTOpaMu  MHTepdencos
PU3NYECKOro YPOBHA M KOMMYHUKaUMOHHOro npoTokora. Co CTOPOHblI CUCTEMblI BEPXHErO
YPOBHA  OHU  UMEIOT pasnuyHble  usnyeckne uHTepdencbl K peanusauuu
KOMMYHWKaLMOHHOIo NpoToKoNna nepefayn AaHHbIX, @ CO CTOPOHbI Npubopa Bcerga MMeroT
dusndeckmn nHtepdenc LIN n peannayot BHyTPEHHUA KOMMYHUKaLWUOHHbLIA MPOTOKON.

CyuiecTBylOT agantepbl crnegyowmx usmyecknx HTepPEENCoB:

e EthernetSlpubop. lMosBonseT noaknwuntb A0 ABYX pacxogomepoB «[lMutepdrnoy
PC». B cetn Ethernet peanuayet cepsep KOMMYHUKaUMOHHOro npoTtokona «Modbus
TCP» (TCP nopt 502 — pacxogomep Ne1, nopt 503 — pacxogomep Ne2). Agantep
No3BONSET OCYLECTBMATb HE3aBUCUMbIA OOHOBPEMEHHbLIA OMpPOC MOOKITHOYEHHbIX

npnbopos.
LIN
Ethernet | MopT 502|< > ””Tepl\?gqoy PC
— A" Apantep -
KOM"bIOTep v\A Ethernet LIN
MNopT 503 |« > I'IMTepq())noy PC
Modbus TCP N°2

PucyHok 1: Agantep EthernetSIMpnbop

e RS-2325MMpnbop. Mo3Bonser NOAKMOYMTL OAWH PACXOAOMEP K KOMMbIOTEPY WK
mogemMy. He gonyckaeTcs Ucnornb3oBaHMe B CETU, paspeLleHO NOAKMIYEHME TOMNbKO
TUNa Toyka-Touvka. Micnonb3yetca nocnenoBaTenbHbI aCUHXPOHHBLINA NOMYAYNNeKCHbIN
nHtepdenc. Mapametpbl HacTpoek: 19200 6ut/cek., 8 OUT AaHHbIX, 1 CTONOBLIN,
KOHTPOJIb YeTHOCTU OTCyTCTBYEeT. CO CTOPOHLI RS-232 peanuayeT KOMMYHUKaLMOHHbIN
npotokon «Modbus ACSII».

RS232 LIN

KomnbioTep () Agg;:;ip < > nMTepl\(quy PC

Modbus ASCII

PucyHok 2: Agantep RS-2325[pnbop
1.3 YpoOBHM NpoOTOKONa obmeHa
OTOT pasgen CoaepXuT KpaTkue ceegeHus ua ctaHgapta «Modbus». MNoapobHyto
MHOPMaLIMIO MOXHO NOSYYNUTb U3 AOKYMEHTOB, pa3MeLLeHHbIX Ha canTe www.modbus.org:
e Modbus Application Protocol;
e Modbus over serial line;
¢ MODBUS Messaging on TCP/IP Implementation Guide.
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1.3.1 Jlo2uyeckuli ypoeeHb

Jlornyecknn ypoBeHb NpOTOKONa oOTBeYaeT 3a crnocob foctyna K AaHHbIM. [1poTokon
«Modbus» onpeaensieT noHstue PDU (Protocol Data Unit), HesaBucnmoe oT ncnonb3yemoro
KOMMYHMKaLMOHHOro npotokona. PDU cogepxut 2 nons: kog dyHKuumn (onvHa 1 6ant) m
AaHHble (onnHa He Bonee 252 6anT). NogpobHoe onucaHne NorM4eckoro ypoBHS NpMBEAEHO
B pasgene PeanusoBaHHble OYHKLMW NPOTOKONA.

Function code Data

PDU
< >

PucyHok 3: Coctas PDU
1.3.2 KoMMyHuKayUOHHbIU YpPOBEHbL

KOMMYHMKaUMOHHBIN  ypOBEHb MNPOTOKOMla OTBeYaeT 3a [JOCTaBKy nepegaBaemMon
nHpopmaunn mexagy osymsi coemectumbiMn «Modbusy». B pasnmyHbiX KOMMYHUKALMOHHBIX
npotokonax PDU gononHseTtca nonsMmn ceteBon agpec, KOHTPOSNbHAas CymMma, 3arofioBOK U
T.4., 0bpasya npu atom, noHatme ADU (Application Data Unit). [JononHuTenbHble nons
TpebyoTca Ana agpecaunn, naeHTUUKaumMm n KOHTPONS LeNOCTHOCTU AaHHbIX.

He3aBMCMMO OT KOMMYHMKALWMOHHOrO MpOTOKoNa npubop paboTaeT TONbKO B pexume
«BegoMbI». OTO O3Ha4yaeT, 4YTo NpMbop MOXET BbIMOMHUTL MOCBISIKY TOMbKO B OTBET Ha
3anpoc cucTeMbl BEpPXHEro ypoBHA. Bpemsi otBeTa npubopa He npesBbiwaeT 500 mc. B
cnyyae OTCYTCTBUS OTBeTa OT npubopa cucTeMa BepxXHero YpOBHS OOSHKHA BbINOSIHUTb
NOBTOP 3anpoca.

ADU «Modbus ASCII»

B cnyyae wucnonb3oBaHWA KOMMyHMKauMoOHHOro npotokona «Modbus ASCIl» PDU
AOMNOJSTHAETCA NOMI MU CETEBOW apec U KOHTPOSbHas CyMMa.

ADU
< >

Net. Address | Function code Data LRC

PDU
< >

PucyHok 4: ADU ans «Modbus ASClI»

CeTeBon agpec cnyxuTt ana agpecauum npubopa B cetu. KOHTponbHas cymma CryxuT
ONs NPOBEPKM LIENMOCTHOCTU AaHHbIX. [lepefatowiee yCTPOMCTBO BbIYUCIISET KOHTPOSIbHYIO
CyMMYy Hag BCEMW MONSAMM MOCBISIKA, U 3aTeM pe3ynbTaT BbluMCreHns fobaBnseT B KOHel,
nocbinkn. lNMprvHMMatowee YCTPOWCTBO, MOMYYMB BCH MOCHISIKY, BbIYUCISET KOHTPOSbHYIO
CyMMy Kagpa ana Bcex 6anToB cooOuieHusi, ucknovas 6anTbl KOHTPOSIbHOW CymMMbl. B
crnydae ecnu npuHATasd M BblMUCMEHHAst KOHTPOSbHblE CYyMMbl pPaBHbl, NPUHUMAaETCS
pelweHne O OOCTOBEPHOCTU MPUHATOrO Kagpa. B npoTMBHOM cnyyae kagp cuyuTaeTcs
HegocToBepHbiM. Ecnv npubop nonyyaeT HEQOCTOBEPHbIA Kagp, OH €ro UrHoOpUpyeT n He
nocbifaeT Kaknx-mbo OTBETHbIX COOBLLEHUN. DTO O3HAYAET, YTO CUCTEMA BEPXHETO YPOBHSA
He NOoNyyYuT OTBETA B TEYEHME OXMOAEMOro BPEMEHM U OOSKHa caenaTtb NoBTOP 3anpoca.
Ecnu xe dakt nonyyYeHna HeOCTOBEPHON NOCHINIKM OBHapYyXeH CUCTEMOWN BEPXHETO YPOBHS,
TO OHa JOSKHa BbIMNONMHUTL MOBTOP 3anpoca.

MNpu nepegaye ucxogHble ABOMYHbIE AaHHble KoaupyloTca. Hayano n koHeu coobLeHus
noMeyeHbl creumanbHbiMM Mapkepamun. Havanom cooblieHns Bcerga sBnsieTcs CUMBOI
asoeToumns «:» (Ox3A B WwecTHaguaTepmyHoM npeactasneHun). KoHuom coobuieHns Bcerga
ABNSieTCA napa cuMBosioB «Bo3Bpat kapeTkm» (CR) n «nepesog ctpokm» (LF) (0xOD n 0x0A
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COOTBETCTBEHHO B LWlecTHaguatepuyHoMm npegcrtasneHmm). Kaxabih 6anT [OBOMYHOrO
ncxogHoro coobuleHns nepegaeTcsa B Buae napbl cmmBosioB. Hanpumep, 3Hayvenune 27 (0x1B
B LWeCTHaguaTepMyHOM npeacTtaBneHmn) byaeT npeacrasneHo kak napa cumsornoB ‘17 (0x31
- CUMMBONbHOE MpeacTaBneHne crapwux 4-x ©OuToB) M ‘B> (0x42 - cumBOMbHOE
npegcraBneHne mnagwux 4-x 6utos). [JonycTumble CUMBOMbI ANs nepegadM - 370
WwecTHaguaTepuyHble cumBorbl 0-9, A-F. B kayecTBe (byHKLUMN pacdeTa KOHTPOSTbHON CYyMMb!
ncnonssyetca Longitudinal Redundancy Checking (LRC). MNpumep dyHkuun pacdeta LRC
npuBegeH B [lpunoxeHun 1, a onuMcaHue reHepauumn KOHTPOSIbHOW CYMMbl MOXET ObiTb
HangeHo B AOKyMeHTauum Ha cante www.modbus.org. Mpumepbl yHKUUIA NepekoanpoBKM
n3 geomnyHoro npeactasneHms B ASCII n n3 ASCIl B gBonyHOEe npeacTaBneHme NpuBEAEHbI B
MpunoxeHnn 2. Hag gBovyHbIM cogepXumbiM Bydepa nepefadm cHayana BbINOSTHSAETCA
pacyeT KOHTPONbHOW CyMMbl. 3aTeM ABOWYHbIE [aHHblE BMECTE C MOSIEM KOHTPOSIbHOW
CyMMbl noasepratotca npeobpasosaHuio B ASCIl n 3atem pesynbtar LOMOMHAETCS
CMMBOaMK Havarna v KoHua Kagpa.

ADU «Modbus TCP»

B cnyyae wucnonb3oBaHWA KOMMYHMKauMoHHOro npotokona «Modbus TCP» PDU
pononHsietca 3aronoskom MBAP (MODBUS Application Protocol), cnyxawwum gns
noeHTnguKaunu.

ADU
< >

MBAP Header| Function code Data

PDU
< >

PucyHok 5: ADU ansa «Modbus TCP»
MBAP cogepxuT cnegytoLiue nons:

e WpaeHTndpukatop 3anpoca (gnvHa 2 6anTa). 3anonHAeTcs CUCTEMON BEPXHETO YPOBHS.
KonnpyeTtcsa npnbopom 13 3anpoca npuv BbINOSIHEHUM OTBETA;

e VlpeHTudpumkatop npotokona (gnuHa 2 6anta). JomkeH O6biTb paseH 0;
e [InuHa coobuweHuns B banTax (gnvHa 2 6anta). [lormkHa 6biTe paBHa anuHe PDU + 1;

e CeteBou agpec npubopa (anuHa 1 6anT). 3anonHAeTCca CMCTEMOWN BEPXHETO YPOBHS.
[Mpw BbINOHEHMM OTBETA NPUOBOPOM 3aMNOSTHAETCS B COOTBETCTBMM C €0 HACTPOMKOMN.

[Byx6anTHble NONsA 3arofioBka NepefarTca B NOpsSAKe CcHadvana Ccraplun, 3aTtem
MnagLwmmn 6anT.
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2 Peanu3oBaHHble PYHKLUMU NpPOTOKOSIA

21 PyHkuma Modbus 03 (0x03 hex) (Read Holding Registers) n 04 (0x04 hex) (Read
Input Registers)
®PyHKLUMM NpeaHasHayYeHbl ANs YTEHUS ABOMYHOMO COAEPXKMMOro LecTHaguaTMpaspagHbIxX
pernctpoB npubopa. Otnnume yHkummn 0x04 ot 0x03 B TOM, YTO OHA NPUMEHSIETCA TOJSIbKO
ANA YTeHUs napameTpoB, HEOOCTYMHbIX Ana 3anucu. B obuwem Buae cTpyktypa 3anpoca u
OTBEeTa MMeeT crnenyLmnn Bna;

PDU 3anpoca:

PVHKLMS HavanbHbIn HavanbHbIn Konun4yecTtBo KonunyectBo
0x())/3 I(I)-lxo 4 agpec agpec perncTpoB perncTpoB
(ctapwwui 6anT) | (Mnagwwuin 6anT)| (ctapwwuin 6anT) | (MNagwun 6anT)

Mone Data PDU cogepxut nona «HavanbHbIM agpecy», yKkasbliBaloLWMM C KaKoro permcrpa
HauYMHaTb YTeHne, n «KonnyectBo perncTpoBy, yKasbiBaloLLEe, CKONIbKO PErMCTPOB crneayeT
npoYnTaTsb.

PDU oTBeTa B cnyyae BbliNnofIHEHNA 6€3 OLLINMBOK:

Konuyectso - - -
OyHKUMA 6301T NAHHBIX B 1-bI permucTp 1-bI peructp | banTbl pernctpos
0x03/0x04 OfBeTe (cTapLunii 6aiT) | (Mnaawmi 6anT) 2,3..N

B cny4ae ycnewHOro BbINOMHEHUS B OTBETE MPUCYTCTBYET COAEPXMMOE 3anpOLUEeHHbIX
pernctpoB. [lone «KonunyectBo 6anWT AaHHbIX B oOTBeTe» OyaeT paBHO KOMUYECTBY
3anpOLLEHHbIX PErucTpoB, YMHOXEHHOMY Ha fABa. [lpouvMTaHHOe coaepXumoe perucTpos
HaumHaeTcsa ¢ 6anTa, cnegytowlero 3a nonem «Konnyectso 6anT AaHHbLIX B OTBETEY.

PDU otBeTa npu BO3HNKHOBEHUN OLLNOKN:

dyHkumna 0x83/0x84
(ycTaHOBMEH cTapLwunmn ouT)

Kopa owinbkm

[Ana nHdopmMmpoBaHNAa BeayLero 0 TOM, YTO onepaumsi He BbIMOMHEHA UK BbINOSIHEHA C
ownbkon, npubop ycTaHaBnuBaeT cTapwmin 6uT nona «®PyHkuma» B oTBeTe. banT,
cnegyowmn 3a nonem «PyHkuMa», OyaeTt cogepkaTb KOA4 OWNOKKM (3HaYeHus KOAoB OLNBOoK
npuBeaeHsbl B MpunoxeHun 3).

2.2 PyHKuma Modbus 06 (0x06 hex) (Write Single Register)

®OyHKUMA  npegHasHavyeHa  Ans 3anMcM  ABOWYHONO  COAEPXKUMONO  OAHOrO
LecTHaauaTupaspaaHoro permctpa npubopa.

PDU sanpoca:

DyHKUNS Anpec Anpec 3HayeHne 3HayeHune
0x06 (ctapwwmn 6anT) |(Mnagwwun 6anT)| (cTapwwmn 6anT) |(Mnagwmmn 6anT)

Mone Data PDU 3anpoca cogepxuT nons «Agpec», ykasbiBalOWMiA B KaKOW PErucTp
BbIMOMHAETCS 3anucb, U 3Ha4YEeHME 3anncbiBaeMoro permcrpa.

PDU oTtBeTa B criy4ae BbINOHEHNA 6e3 ownbok:

DyHKUMS Anpec Agpec 3HauyeHune 3HauyeHune
0x06 (cTapwwuin 6anT) |(Mnagwunin 6anT)| (cTapwmi 6anT) |(Mnagwun 6anT)

B cnyyae ycnewHoro BbinonHeHnss PDU oTtBeTa cogepXuT Konuto nepsbix nsatyn 6ant PDU
3anpoca.

PDU otBeTa npu BO3HNKHOBEHUN OLLNOKN:

®PyHkumna 0x86 (yctaHOBMEH

cTapwmnm 6uT) Koa owmbkm
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[Ana nHdopmMmpoBaHna BeayLwero 0 TOM, YTO onepaumsi He BbIMOMHEHA UK BbINOSIHEHA C
owmnbkon, npubop ycTaHaBnvBaeT cTapwmin 6ut nonsa «dPyHKumsa» B oTBeTe. baut,
cnegyowmn 3a nonem «PyHKUMSA», OyaeT cogepkaTb KO4 OLWMOKKU (3HaYeHUs KOAoB OLNBOoK
npuBegeHsbl B MpunoxeHun 3).

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

®yHKUMS NpeaHa3HavyeHa anga 3anncu ABOUYHOIO COAEPXKMMOrO LeCTHaauaTupaspsaaHbixX
pernctpos npubopa.

PDU 3anpoca:

Hay-bit | Hay-bin | Kon-sBo | Kon-Bo Kon-Bo 1-bIR1 1-biA
DyHKUMSA agpec agpec per-os per-os | oo s perucTtp | peructp |banTtbl per-
0x10 (cTapwmii| (MnagLwm |(cTapumii| (Mnagwm sannen (cTtapwwn | (Mnagwwm | o 2,3...N
BanT) n 6anT) 0anT) n 6anT) BanT) n 6anT)

Mone Data PDU 3anpoca cogepXut nons «HavanbHbIM agpecy», yKasbliBatoLWMUM C Kakoro
perncTpa HauduHaTb 3anucb, «KonmyectBO perMcTpoBy», yKasbliBaloLlee, CKONbKO Pernctpos
cnegyet 3anucatb, «KonmyectBo 6Gamt Ansg 3anMcu» M HENOCPeACTBEHHO 3HayeHus
3anncbiBaeMbIX PErMCTPOB.

PDU oTtBeTa B criy4ae BbINOfHEHNA 6€3 ownbok:

Kon-Bo per-os
(Mnagwwun 6anT)

Kon-Bo per-os
(cTapumn 6anT)

Hau-bii agpec
(Mnagwwun 6an)

Hau-bin agpec
(ctapumn 6anT)

DyHKUNS
0x10

B cnyyae ycnewHoro BbinonHeHus PDU oTBeTa cogepXxuTt Konuto nepBbix natn 6ant PDU
3anpoca.

PDU oTeeT npn BO3HUKHOBEHUM OLLINOKMU:

®yHkumsa 0x90 (ycrtaHoBreH

cTapLumm 6uT) Kon owmbku

Ana nHgpopmMmpoBaHna BegyLEro 0 TOM, YTO onepauusi He BbINOSTHEHA MW BbINOSTHEHA C
owmnbkon, npubop ycTaHaBnMBaeT cTapwmin 6ut nona «PyHKums» B oTBeTe. bant,
cnegyowmn 3a nonem «PyHkUMsa», OyaeT cogepkaTb KO4 OLUMOKKM (3HaYeHUs KOA4oB OLNMBOK
npuBegeHsbl B MpunoxeHun 3).

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

®dyHKUMA NpefHasHadeHa Ons vYTeHus permctpoB darna. ®ann opraHM3oBaH kak Habop
3anucen ¢ Homepamm oT 0000 o 9999. OYHKUMA MOXKET YNTaATb HECKOSNBbKO Pa3fMYHbIX rpynn

perncTpoB. pynnbl MoryT OblTb HenocnegoBaTeNbHbIMW, HO PEFUCTPbl BHYTPM IPynnbl
AOMKHbI ObITb NOCNegoBaTENbHBIMM.

PDU 3anpoca:

pynna | Fpynna | Fpynna | Fpynna | Mpynna | Mpynna Fpynna | Tpynna
pynna X X X X X X pynna X+1, X+1,
DyHKUMA OnvHa X 17 , HOMep | X, Homep | X, Homep | X, Homep | X, anuHa | X, anuHa | o o HOMEp HoMEp
3anpoca ’ davina | dpanmna | sanucu | 3anuicu | 3anucu | 3anucu ! 9 o
0x14 . (Bcerpa (Bcerpa | dpanna | danna
(7+245) paseH 6) (ctapw. | (Mnagw. | (ctapw. | (Mnapw. | (ctapw. | (MnapLw. paseH 6) | (cTapuw. | (Mnaaw
6anT) 6anT) 6awiT) 6anT) 6anT) 6anT) 6aﬁT). 6aﬁT).

Mone Data PDU 3anpoca cogepuT:

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

e OnucaHue rpynn 3anpawmnBaemMbiX PEMMCTPOB, KaXO0e U3 KOTOPbIX MMEET NOns:
Tun. Bcerga paBeH 6;

o Howmep danna;
o Howmep 3anuncu BHyTpU panna;
o [OnuHa 3anucu. OnpepensieT KONUYECTBO 3anpallvMBaeMblX Pernctpos

rpynnbil.
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PDU oTtBeTa B criydae BbINOAHEHNA 6e3 ownbok:

Ipynna | Mpynna | Mpynna | Mpynna Ipynna | Mpynna | Mpynna | Mpynna

pynna | Mpynna X, X, X, X, pynna | Mpynna X+1, X+1, X+1, X+1,

PyHkumsa | OnuHa X, X, Tvn | perucTp | pernctp | peructp | peructp X+1, |X+1, T”IN| perucTp | perucTp | perucTp | peructp
0x14 oTBeTa | anuHa | (Bcerga 1 1 2 2 onvHa | (Bcerga 1 1 2 2

(6anT) |paBeH 6)| (cTapLu. |(Mnagw. | (cTapw. |(Mnagw. (6anT) |paBeH 6)| (cTapw. | (Mnaaw. | (cTapL. |(Mnagw.

6anT) 6anT) 6anT) 6anT) 6anT) 6anT) 6anT) 6anT)

Mone Data PDU 3anpoca cogepxur:
o [lone «gnuHa otBeta»=((I'pynna X, anunHa) + 2)+((Mpynna X+1, gnuHa)+2)+...;
e [pynnbl perncTpoB, Kaxkaasa n3 KOTopbIX UMeET:
o [HOnwuna rpynnbl (6anT);
o Twn. Bcerga paBeH 6;
o Peructpbl gaHHbIX.
PDU oTBeT npn BO3HUKHOBEHUM OLLINOKMU:

®yHKuma 0x94 (yctaHoBneH

cTapLumm 6uT) Koa own6km

Ana nHdopmMmpoBaHna BeayLwero 0 TOM, YTO onepaumsi He BbIMOMHEHA UK BbINOSIHEHA C
owunbkon, npubop ycTaHaBnuBaeT crapwmin 6uT nona «®PyHkuma» B oTBeTe. banT,
cnegywowmn 3a nonem «PyHKUMAY, ByaeT cogepxaTb KOA OWMOKN (3Ha4YeHnsa Koaos owmnbok
npuBegeHbl B MpunoxeHun 3).
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3 OpraHusauua goctyna K AaHHbIM

3.1 WUcnonb3ayemble TUMNbI AaHHbIX U YCNOBHble 0603Ha4YeHUsA

unsigned char —6e33HakoBoe Lenoe yncno (8 6ur);

signed char —3HakoBoe uernoe yucrno (8 6ur);

unsigned short —6e33HakoBoe Lesioe Yncno (16 6ur);

signed short —3HakoBoe uenoe Yucno (16 6ur);

unsigned long —6e33HakoBoe uenoe yncno (32 éuta);

signed long —3HakoBoe uenoe yncno (32 6uta);

unsigned __ int64 —6e33HakoBoe Lenoe 4ncno (64 éuta);

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

float — BewecTBeHHOE YNCNO oaMHAPHOW TOYHOCTU (32 BuTa) C NnaBalLwen 3andaTon,
cooTBeTcTBYyloLee cTaHgapTy «IEEE 754 »;

double — BelLecTBEHHOE YNCNO ABOWHOW TOYHOCTM (32 BuTa) C nnasBatoLlen 3ansaTou,
cooTBeTCTBYIOLWee cTaHaapTy «|EEE 754 y;

R/O — pocTyn TONbLKO Ha YTEHWeE;

R/W — gocTyn Ha YTeHue u 3anucb (6e3yCrnoBHbIN);

PAS - gocTyn Ha YTeHue, AOCTYN Ha 3anucb NpU NpeabsBreHUn Napons;

KEY - gocTyn Ha YTeHne, OOCTYN Ha 3annch NPy HanM4nmn 351EKTPOHHOIO KIYa;

JUM - poctyn Ha 4TeHue, OOCTYn Ha 3anucb Npu YCTAHOBMIEHHOW MepeMblyke
«3awmTar;

e KEY+JUM - goctyn Ha 4TeHue, AOCTYN Ha 3anucb Mpu Hanmynum aneKTpoHHOro Krya 1
npwn YyCTaHOBIEHHOM NepeMbIYKE «3alwmTa;

3.2 PeructpoBbi AOCTYN U XapaKTEPUCTUKU NapamMeTpoB

JlocTyn K TeKyLMM U HacTpoe4HbiM napameTpam npubopa peannsoBaH yYepes yHKLMU
YTEHUA W 3anucu PErncTtpoB — MepeMEeHHbIX, UMEKLWMX TuUMn LWecTHaauaTupaspsaaHoe
6e33HakoBoe Lernoe. Mpy opraHMsaunmM perucTpoBoro AocTyna AenaeTtcsa OonylieHue, YTo
BCE MHOroobpasHble CTPYKTYpbl AaHHbLIX pacrnonaratTcs B NaMsiT1, 3feMeHTapHOW S4eliKoi
KOTOPON SABMAETCA OOWH LUEeCTHaAUuaTUpas3psaaHbli pernctp Tuna «6e33HakoBoe Lernoey.
du3nyeckn gaHHbIe MOryT HaXOAUTLCS B COBEPLUEHHO PasHblX yYacTkax namsitv npubopa u
Aaxe B pasHbiX TUNax namsaTy (onepaTtuMBHas, aHeproHesaBucumas v T.4.), HO AN CUCTEMbI
BEPXHEro YPOBHS AaHHble «BbIMMSAAT» Kak eAMHOE apecHoe NpocTpaHcTBo. B aTom cniyyae
BCe [OCTYMHble [aHHble MOXHO MPEeACTaBUTb Kak MaccuB LLecTHaguaTupaspsaHbiX
PErmcTpoB, KaXkabli M3 KOTOPbIX XapakTepu3yeTcss HOMepoM B MaccuBe (Oaree aapecom).
Kaxabin napameTp npubopa MOXET 3aHMMaTb YacTb Perncrpa, BeCb PErncTp LUenmkom unm
HEeCKOINbKO pernctpoB. Takum obpas3om, napaMeTp xapaktepusyeTcs COGCTBEHHbIM TUMOM U
pacnono)XeHMem BHyTpM MaccuBa PerMcTpoB.

[ocTtyn K apxmBamM oOpraHu3oBaH 4epes3 CTaHAapTHble QYHKUMW YTeHna annos,
npegycMoTpeHHble npoTokosnioMm «Modbus».

3.3 [opagok xpaHeHUs 1 Nepeaavn 6anT faHHbIX

[ns yTeHusa n 3anncu permctpoB B ctaHaapTe «Modbus» npegycmoTpeHbl cneumanbHble
PYHKUMK, KOTOpble OMEpUPYT COAEPXKUMbIM LIECTHaauaTUpaspsiaHbiX PEermcTpoB. ITu
YHKUMKW NpeanonaratoT, YTo NpMbop XpaHUT AaHHbIe TOMBbKO TUNa WecTHaguaTMpaspsagHoe
Ge33HaKoBOE Leioe M HUYEro He «3HaKT» O TeX TUMax AaHHbIX, KOTOPbIMU AEACTBUTENbHO
npeAacTaBneHbl napameTpbl npubopa. Takum obpasom, nonyyaeTcs, 4YTO B Npubope AaHHble
XpaHATCS B HEKoeM ucxogHoMm dopmarte, a nepegakwTcs No cetm B Buae Habopa
lWecTHaauaTnpaspsaHbix peructpoB. [lpy nepegaye gaHHbIX, Yen pa3mep B MCXOLHOM
dopmaTe npesblwaetr 16 6ut (long, float, double n T1.4.), MCNONBL3YKTCA HECKOMBKO
nocnegoBaTeNbHbIX perncTpoB. [py 3TOM MNaglive cnosa NnepeaarTcs B NEpBYH oyepenb,
cTapwue - B nocnegHiow. T.0., Ana npeobpasoBaHms K Nopsaaky 6anT, ecTeCTBEHHOMY AN
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nnatdopmbl  PC, Tpebyetca AOng Kaxaoro npoyYnmTaHHOro/3anvchbiBaeMoro perucrpa
M3MEHUTb NOPAAOK OaNnT.

Mpumep pasmeweHns gaHHbix and tuna long (MSB-most significant byte, LSB-least
significant byte):

B3 B2 B1 BO
MSB LSB
Peructp Pernctp AO Peructp A1
lNopsgok nepenayn nepBbIn nocrieaHnn
Bant B1 BO(LSB) B3 B2(MSB)
Mpumep pasmelleHuns gaHHblx gns tuna float:
B3 B2 B1 BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Peructp Pernctp A0 Pernctp A1
[Mopsgok nepegayn nepBbin nocneaHnn
Bant B1 BO(LSB) B3 B2(MSB)

Mpumep pasmelieHnsa gaHHbix nga tuna double:

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

[Mopsaok nepegayn |nepsbin nocneaHnn
bant B1 |BO(LSB)| B3 B2 | B5 B4 |B7(MSB) B6

3.4 YteHume/3anucb TeKywnx n HaCTpoe4dHbIX napamMmeTpoB

UTeHne/3anncb TeKyWMX M HACTPOEeYHbIX MapamMeTpoB MNPOU3BOAUTCA MpU  MOMOLUM
dYHKUMA YTeHus/3anncu pernctpoB (pyHkumm vtenms 0x03, 0x04, doyHkummn 3anmncu 0x06,
0x10). lMapameTpbl, AOCTYMHble TOMBbKO Ha YTEHME, MOryT OblTb MNPOYMTaHbl TOMBKO
dyHkumen 0x04. MNMapameTpbl, AOCTYMHbIE KaK Ha 4YTeHMe, Tak U Ha 3anucb, MOryT ObiTb
npoYnTaHbl 06ermn PyHKUMSMN MO O4MHAKOBLIM agpecam. PacnpegeneHne nepemMeHHbIX B
aZipeCHOM NpOCTpaHCTBE OnMcaHo B pa3gene Kapta nepeMeHHbIX.

3.5 OpraHusauus apXMBOB U CYUTbIBaHME apXUBHbIX AAHHbIX

Mpnbop coaepXmMT apxuBbl CAeaYOLWNX TUMOB:
e CoOblTus;
e  MUVHYTHbLIN apXuB;
e YacoBoun apxus;
e CyTOYHbIN apXxuB;
ApXuBbl UMEKT KOMbLEBYK CTPYKTYpYy, T.€. MPM MOSMIHOM 3anofiHEHWM apxXuBa HOBble
3anmcm NULYTCS Ha MECTO CaMblX CTapbiX.

ApxuBbl XxpaHAaTCa B npubope B Buae dannoB. Kaxabin dann cooepXuT OeCKpunTop
hanna (B nepBor 3anucu), a Takke 3anucu, npegcrasnsawowme ogHo cobbiTve Mnn oauH
«BPEMEHHOM cpe3» AaHHbIX. NS 4YTeHus COO4EepPXXMMOro apXMBOB MCMOMb3yeTCs (PYyHKUUA
yTeHns pannos (pyHkums 0x14).

Kaxxgbin cpann B nepson 3anucu (Homep 0) xpaHuT geckpuntop danna. OctanbHble
3anucu npeacraBnAT gaHHble hanna. [leckpunTtop danna CoaepXuT:

e [lnnHa nepsBow 3anucu (anuHa geckpuntopa, 2 6banTa);
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e Twun nepsBon 3anucu (Tvn geckpunTopa, 2 6anta, Bceraa paBeH 1);

e [InuHa danna B konudecTtBe 3anucen (6e3 yyeTta nepson 3anucu, 2 6anta);

e [InuHa kaxgown 3anucu (kpome nepsown 3anucu, 2 6anta);

e Tun cogepxumoro gparna (2 6anta). MoxeT npuHMMaTb 3Ha4YeHus: 4 — chann
cobbITnin, 3 unn 5 — pann n3amepuTenbHOro apxmea (MUHYTHbBIN, YacOBOW Mn
CYTOYHbIN).

AnropuTtm gocrtyna K dpannam:
1. YteHue 3anucu ¢ Homepom 0 n3 dpanna ¢ Homepom 1 (nonyveHne geckpunropa
danna). Ecnn npnbop BepHyn owmnbKy ¢ KOOOM 2, 3Ha4nUT, hannos bonbLue
HeT;
2. AHanus geckpunrtopa Ha npegMeT ASIMHbl OCHOBHBIX 3anucen n AnnHbl hanna;
3. YTeHue ocTaBluMXCA 3anucen hanna n ux nHTepnpeTaums;
4. lMosTopeHue nyHkTOB 1-3 ANs cneayrouwero danna.

Kaxgas apxvBHasa 3anucb, He3aBMCMMO OT Tuna doanna, UMeeT CneayroLLyo CTPYKTYpPY:

e Homep 3anucu. CYeTUmnK, KOTOPbIN YBENNYMBAETCA Ha eguHuLYy Npu OPMUPOBaHUN
HOBOW 3anucu BHYTpW JaHHoro canna. Mmeet tTnn unsigned __int64;

e MaccuB 13 52 6anT. B Hem pasmeLllaeTcs CTPYKTypa AaHHbIX apXUBHOWN 3anucu (CMm.
MHTepnpeTaumns apxmBoB);

e KoHTposnbHasa cymma 3anucu. Mimeet Tun unsigned long u paccynTbiBaeTcs no
anroputmy Crc32 (Mposepka uenocTHOCTM AaHHbIX AOSMKHA BbINONTHATLCA Ha4 BCEM
GriokoM AaHHbIX ANUHOW 64 HanTa BKIoYasa KOHTPOSTbHYIO CyMMY. PYHKLMA NPOBEPKN
KOHTPONbHON cyMMbI B [MpunoxexHnn 4).

AnropuT™M ONTMMU3NPOBAHHOIO CYUTLIBAHMS apxmBa NpvBeaeH B [MNpunoxexHun 6.

3.5.1 MHmepnpemayuss MUHYMHO20, 4aC0B8020 U CYymO4YHO20 apXxueos

MuHyYTHBIN apxuB BegeTca Bcerga. HacoBoun M CyTOYHbIN apXmBbl B4y TCS:

e ansa npubopoB c¢ Bepcuen MO 3.07 TONbKO MNpWM HaNMMYUM YacoB pearibHOro
BPEMEHMN;

e ans npubopos ¢ Bepcuen MO 3.12 - Bcerga.

Hanuune yacoB peanbHOro BpeMeHW MOXHO onpeaenuTb Mo 3HaYeHU MNepemMeHHOMn
«Peructp coctoaHusa npubopa» (cM. Kapta nepemMeHHbIX).

MuWHYTHBIM apXxuB XpaHUTCH B hanrie Homep 6, YacosBou B hansnie Homep 7, CYyTOYHbIA B
danne Homep 8.

Heobxogumo npouvTtaTh BCe 3anucu ganna, BbICTPOUTb UX MO MPU3HaKy HapacTaHus
3Ha4eHus nona «Homep 3anucu» M UHTepnpeTMpoBaTb Te 3anucu, y KOTOPbIX CXOOUTCS
KOHTPONbHaA cymma.

ApXu1BHas 3anncb COAEPXUT cnegyroLwime nons:

e VIHTerpanbHoe Bpems HapaboTkM Ha MOMEHT 3anucn (MUHYT). Tun unsigned long;

e [lokasaHus YyacoB pearibHOro BpeMeHN Ha MOMEHT apxmBupoBaHusa. Ecnun nnata He
MMeeT YacoB pearnbHOro BpeMeHW, TO aHanusnpoBaTb LaHHOe Mone He crieayer.
3HayeHve npeacTaBneHo B BMae maccuBa unsigned char u3 6-TM anemMeHTOB.
Kaxgbin 6ant copepxut uucno B dopmate BCD (dbyHkuum npeobpasoBaHus
npencraeneHsl B MNMpunoxeHun 5). MNMopagok cnefgoBaHus: CekyHAa, MUHYTa, 4ac,
AeHb, Mecs, rof;

e VlIHTerpanbHoe 3Ha4veHue V+ (M3). Tun double;

e WHTerpanbHoe 3Ha4vyeHue V- (m3). Tun double;

e MrHoBeHHOe 3Ha4eHue pacxoga Ha MOMEHT apxusupoBaHusa (M3/4). Tun float;
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Kogbl owwnbok. Tun unsigned long. Kogbl owunbBoOK M HaMmeHOBaHMS OLIMBOK
onucaHbl B pyKOBOACTBE MO 3KcnnyaTauum Ha npubop. Mnagwwme 12 6ut (6uts! 0-
11) XpaHAT onucaHue CaMon Cepbe3HOM OWKMOKM 3a MHTepBasn apxMBMPOBAHWUA.
Mpn aTOM 6UTbI 0-7 XpaHAT 3HavyeHne owmndku, 6uTbl 8-11 — paclwmpeHne owmnbKn.
HeHyneBoe 3HauyeHue B Gutax 0-7 o3HavaeT Hanuuune owmnbkn. B cnydyae Hanuuus
owunbkm cnegyeT npoaHanuM3aMpoBaTtb paclumpeHne owmnbkn (6utel 8-11). Kog
owmnbkn gomkeH ObiTb NpeactaBneH B Buae «X.Y», roe X - 3HadeHne owmnbkn B
lecTHaguaTtepuyHoM  npepcraesneHm, Y - pacwuvpeHve  ownbkn B
LecTHaguaTepnyHoM npeacTtasneHnn. Ecnn pacwmpeHne owmnbkm pasHo 0, TO koA
ownbKN NpeacTaBnseTCcs TOMbKO 3HayeHnem owunbkm B Buge «X». CTapwme 2
banta (6utbl 16-31) XpaHAT NpU3HaKM Hanuuna owmnbok u dnarm COCTOSHUN
npubopa. YCTaHOBMEHHbIN OUT O3Ha4yaeT Hanuyne OWUOKM MM YCTaHOBIIEHHOMO
donara. Bo3aMOXHbl codeTaHnA cneayrowmx s3Ha4YeHUI:

o (0x00000001 << 30) — gormkeH oTobpaxaTbcs Kak «RTCy;
o (0x00000001 << 29) — pomkeH oTobpaxaTbca kak «MGy;
o (0x00000001 << 28) — gormkeH oTobpaxaTbca kak «\Wy;
o (0x00000001 << 27) — pormkeH oTobpaxaTbca Kak «IN»;
o (0x00000001 << 26) — gormkeH oTobpaxaTbca kak «ICx»;
o (0x00000001 << 25) — pormkeH oTobpaxaTbca kak « MX»;
o (0x00000001 << 24) — gormkeH oTobpaxaTbca kak « OF »;
o (0x00000001 << 20) — pomkeH oTobpaxaTbca kak « GRy;
o (0x00000001 << 19) — pommkeH oTobpaxaTbca kak « WCx;
o (0x00000001 << 18) — pormkeH oTobpaxaTbca kKak «FRy;
o (0x00000001 << 17) — pormkeH oTobpaxaTbca kak «RR»;
o (0x00000001 << 16) — gormkeH oTobpaxaTbca Kak «Ky.

NHTerpanbHoe Bpems HapaboTku npu owmbkax Ha MOMEHT 3anucu (MUHYT). Tun
unsigned long;
MwuHuMmanbHoOe 3Ha4YeHne pacxoda 3a uHTepsan apxusnposanusa (m3/4). Tun float;

MakcumarnbHoe 3HayYeHue pacxoda 3a uHTepsan apxusuposaHus (m3/4). Tun float;
3.5.2 Hnmepnpemauyus apxuea cobbimuli

ApxuB cobbITU MOXeT cofepXaTb bonee ogHoro ¢avna. NMNoatoMmy cregyeT npovnTaTb
BCE 3anucu Bcex (pannoB apxuBa COObITUW. 3aTtem 3anucu, y KOTOPbIX CXO4UTCS
KOHTPOSIbHaa cyMmma OTCOPTUPOBATh MO BPEMEHU U 3aTEM UHTEPNPETUPOBATb.

ApxuMBHas 3anncb CO4EPXKNUT crieayoLme nons:

Tun cobbitnsa. Tun unsigned char. Onpegensetr Tun npowusowenwero codbiTus.
MoxeT npyHMMaTh cnegylowme 3Ha4YeHus:

o 0x00 - HeTt cobbiTus;
0x02 — N3meHeHne napameTpa;
0x03 — Bkn. nutaHus;
0x04 — NMepesanyck;
0x10 - Ownbka cTeka;
0x11 — Owunbka namepeHus;
0x12 — Owwmnbka 4acos;

o 0x13 —lNepBbIn 3anyck;
NHTerpanbHoe Bpemsi HapaboTkm Ha MOMEHT 3anucu (MnHyT). Tun unsigned long;
BHelwwHasa BpemeHHaa meTka. Tun signed long. NpeacraBnseTt KONMYECTBO CEKYHA,
npowegwee ot 01.01.1970 00:00:00;
[Moka3aHust YacoB pearibHOro BPEMEHN Ha MOMEHT apxmBMpoBaHusa. Ecnun nnarta He
MMEET YacoB peanbHOro BPEMEHU, TO aHanNM3npoBaTb LaHHOE Mofie He cneayer.
3HayeHve npeacTaBneHo B Buae maccuBa unsigned char u3 6-TM 9nemMeHTOB.
Kaxxgbin 6ant copepxut uucno B dopmate BCD (dbyHkuum npeobpasoBaHus

O O O O O O
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npeacraeneHsl B MpunoxeHun 5). MNMopagok cnefoBaHus: CekyHOa, MUHYTa, 4ac,
JeHb, Mecsl, rof;

e Twun 3Ha4veHus. Tun unsigned char. OnpegenseT TN AaHHbIX 3HAYEHUN, XPaHUMbIX
B nonax «Ctapoe 3HadeHue» wn «HoBoe 3HauveHue». MoxeT npuHUMaTb
cnenyoLlmne 3Ha4YeHns:

o 0 — HeT 3Ha4yeHus;

8 —unsigned __int64;

9 — signed __int64;

10 — double;

17 — pata/Bpema. MaccuB u3 6-tn 6ant B bopmate BCD (cekyHaa, MymHyTa,

yac, AeHb, Mecsu, rog).

e Tun nepemeHHon ansi cobbiTna «KM3meHeHne napametpax». Tun unsigned short.
CooepxuT 3HayeHwe HavanbHoro agpeca peructpa «Modbus» W3MeHEHHOro
napameTpa:

e Crapoe 3Ha4yeHne. MaccuB 13 8-mun 6ant. CooepXXnt 3Ha4YeHne B COOTBETCTBUM C
TWUNOM, YKa3aHHbIM B none « Tun 3aHa4yeHus»;

e HoBoe 3HayeHue. MaccuB n3 8-mu 6ant. CogepXmt 3Ha4YeHne B COOTBETCTBUM C
TWUNOM, YKa3aHHbIM B none « Tun 3HaYeHus»;

o KVpeHTndpukartop knroya goctyna. Maccus Tnna unsigned char n3 4-x anemMeHToB;

e Kogbl owmnbok. Tun unsigned long. NHTepnpeTauusa aHanorn4yHa uHTepnpeTtaumm
OAHOMMEHHOrO Nosisi B MUMHYTHOM apXUBE;

e Homep cobbitna. Tun unsigned long. C4yeTuMK, KOTOpPbIA YyBeENMYMBaETCs Ha
eavHuly npu opmMuMpoBaHMM HOBOM 3anucy (CKBO3Has Hymepauusi CcoObITUMN,
obLwas ans Bcex dannoB 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

@)

O



Mutepdnoy PC OnmcaHne npoTokona obmeHa c.15
4 Kapta nepeMeHHbIX
Paswve
HassaHune Appec (6a|7|T)p Tun Hoctyn MpumeyaHue
Tun npnbopa (] 2 unsigned short | R/O  [0x1701
. cTapLummn 6anT Bepcus,
Bepcua nporpammel 1 2 unsigned short | R/O MNaALMI-POAaKLIMS
Mopsagok 6anT n crnos 3 2 unsigned short | R/O  [He ucnonbayetcs
. MHguumpoBaTh B
CRC npoLwumBku 4 2 unsigned short | R/O LIeCTHAALATEPVIHOM BiAZE
Mnagwwuin 6ut onpegensiet
Peructp coctoaHuna npubopa| 6 2 unsigned short | R/O  [Hanuyne YacoB peasibHOro
BpeMeHun
Kannbp. koadpdumumeHT A 7 4 float R/O
Kanunbp. koadduumneHT B 9 4 float R/O
Tekywmn pacxog (M3) 100 4 float R/O
UHTepnpeTauns
Kopa owwmnbkun 102 4 unsigned long R/O |aHanorm4yHa ogHOMMEHHOMY
Nonk MMHYTHOIO apxmBea
WHterpan V+ (m3) 104 8 double R/O
WHterpan V- (m3) 108 8 double R/O
Bpems HapaboTku (MYH.) 112 4 unsigned long | R/O
3anuck cbpacbiBaeT gocTtyn
YpoBeHb JocTyna 200 2 unsigned short R/W |B Honb. butoBas macka: 6ut
0-PAS; 6ut 1-KEY; 2-JUM
ABTOpU3aLWs 201 20 cuhnasri[%%?i R  [PaiTel 0..15: cTpokosbIA
p H . napornb + MeTKa BpeMeHu
unsigned long
Mpeaen koppekuum Yacos 410 5 unsigned short | R/O PaspelleHHble npegernsi
peanbHOro BpemeHu (cek.) KOppeKLn 4acos
Koppekuus yacos 411 2 signed short | PAS
peanbHOro BpeMeHu (Cek.)
YcTaBka komnapartopa F1 420 4 foat PAS
(M3/4)
YcTtaBka komnapatopa F2 430 4 foat PAS
(M3/4)
CeteBoun agpec 440 2 unsigned short | PAS
Twn Bbixoga F1 500 2 unsigned short | KEY
Tun Bbixoga F2 510 2 unsigned short | KEY
Bec umnynbca (1) 520 4 float KEY
ay (mm) 540 2 unsigned short KEK/T‘JU
Knacc pacxogomepa 550 2 unsigned short KE\'(/T‘JU Cumsonsl 'A', 'B', 'C', "'
MakcnmanbHbIN pacxon, 560 5 unsigned short KEY+JU
(M3/4) M
CepuiiHbIn HOMEp 570 4 unsigned long KE\'(/T‘JU
YPOBEHb OTCEYKN 580 4 float KEY*
Uacbl peanbHOro BpeMeHu 590 6  |unsigned chare]| KEY |CSK- MuH., uac, nex,

mecsu, rog B popmarte BCD

MpumeyaHue (*): ypoBEHb OOCTyna K napameTpy «YpPOBEHb OTCEYKM» Onsi NpubopoB C
Bepcuen M0 3.12 KEY+JUM.
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[MepemeHHas «Pernctp coctosiHMA npubopa» CoaepXUT MH(OPMaUMIO O HanM4MM Ha
nnate 4acoB pearibHOro BpeMeHW. YCTaHOBMEHHbIV MnaaLlimim 6T roBopuT O HanMyumn 4yacos
Ha nnare.

MepemeHHyto «Koa owwmbku» crnegyeT MHTepnpeTMpoBaTb TaK Xe, Kak OonMcaHo Ans
OAHOMMEHHOrO NoNA MUHYTHOIO apxmBea.

MNepemeHHas «YpoBeHb AOCTyna» NO3BOMSET NPOYMTaTb TEKYLLMWA YPOBEHb A0CTyna K
N3MEHEeHN0 NapamMeTpoB. Tpu mMniagwmx buta KogumpylT Hanuyue goctyna. but 0 — PAS,
out 1 — KEY, 6ut 2 — JUM.

[MepemeHHas «ABTopu3auusa» Heobxoauma [Na nepedadyyM naposis npu  MonbiTKe
n3MeHeHnsa napameTpa, TpebytoLwero gocTyna no naposnto. Ecnu Tekywmin ypoBeHb JOCTyna
MeHee ypoBHs PAS, nepeg mameHeHMeM napameTpa cucTeMa BEepXHEro YpoBHSA AO0STKHA
BbINOSIHUTbL 3anNnCb B NepeMeHHyto «ABTopudauusay». B 6antel 0+15 maccuBa aBTopmsaumm
KOMMpyeTCHa CTPOKOBbIM Maposib (C 3aBepLuaklMm Hyrem Ha KoHUe), B norie BpeMeHHOW
METKM KOMUPYeTCA 3HayeHue roKanbHOro BpeMeHn (B bopmaTte KonmMyecTBa CeKyHA,
npoweawmx ¢ 01.01.1970 00:00:00). MNepemeHHaa «ABTopusaums» OormkHa ObITb 3anucaHa
eanHbim maccmBom (20 6anT).

[MepemeHHble «Tun Bbixoga Fx» MOryT npMHMMaTh 3Ha4YeHUs:

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

Pacxog npsimon n o6paTtHbIn, nHBepCHbIN BbIXoA: (0 | (1<<7) | (1<<6) | (1<<5));
Pacxopg npsimon: (0 | (0<<7) | (0<<6) | (1<<5));

Pacxopg npsimon, nieepcHbiv Bbixoa: (0 | (1<<7) | (0<<6) | (1<<5));

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

Pacxopn obpaTHbIn, nHBepCHbIN BbixoAa: (0 | (1<<7) | (1<<6) | (0<<5));
Komnapatop: (1 | (0<<7));

KomnapaTtop, uiBepcHbin Bbixoq: (1 | (1<<7));

Owwmbka: (2 | (0<<7)).
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MpunoxeHue 1. PyHKUMA pacyeTa KOHTPOJSibHOM cyMmmMmbl LRC

Mprmep dyHKUMK pacyeTa KOHTPONbHOW CyMMbl Kaapa Ha a3bike CU:
unsigned char Lrc(unsigned char * pSrc, int length)
{
unsigned char locLrc=0;
for (int 1i=0;i<length;i++)
locLrc += * (pSrc+i);
return locLrc = ~locLrc + 1;

roe:

e pSrc — ykasatenb Ha 6ydep, coagepxalumi coobLueHune;
¢ length — konnyecTBO GanT gaHHbIX, 4NS KOTOPbIX TpebyeTcs npoussecTn noacyet LRC.
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NMpunoxeHue 2. PyHkuum npeobpasoBaHusa B ASCIl n obpaTtHo

Hwxe npuBegeHbl npumepbl Ha sa3bike CU pyHkumm npeobpasosaHns ns ASCIl hopmata
B ABOUYHbI 1 obpaTHoro npeobpasoBaHna ns geonyHoro 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[l6]={'0",'1"','2",'3"'",'4"','5",'¢6"',"'7",
'81, '91, 'Al, 'Bl, 'CI, 'Dl, 'El, 'F'}’.

char TwoASCIItoBIN (char *cptr, unsigned char *bptr)
{

char ca, i;
unsigned char cb;

cb=0;
for (1=0; 1<2; i++)

ca=*cptr++;

cb<<=4;
if((ca >= '0") && (ca <= '9'") || (ca >= '"A'") && (ca <=
VFV))
cb|=CharToBin[ca-0x30];
else
return(0) ;
}
*bptr=cb;
return(l) ;
}
roe:

e cptr — ykasatenb Ha 6ydep, coagepxawmi cumsonbl ASCII;

e bprt - ykasatenb Ha Gydep, Kyaa 3anmcbiBaloTCA ABOUYHbIE GanTbI.
void BINtoTwoASCII (unsigned char *bptr, char *cptr)

{

unsigned char cb;

cb=*bptr;

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

*cptr=BinToChar[cb & 0x0F];

roe:

e bptr — ykazaTenb Ha Bydep, coaepxalumin 4BONYHbIE BaNThI;
e cprt - ykazaTtenb Ha bydep, kyaa 3anucbisatotca cumonbl ASCII.
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MpunoxeHue 3. Koabl owunb60K, BO3Bpawaembie npudopom

0 - HeT owmnbokK;

1 - HegonycTuMas PyHKLMS;

2 - HeJonycTUMbIN agpec B 3anpoce;

3 - HegonyCTUMbIE 3HAYEHUSA B NOSe AaHHbIX 3anpoca;

4 — HenonpaBMmas oLIMOKa BO3HMKIIA BO BPEMS BbIMOMHEHNS Onepauunm;

5 — noaTBepXaeHne BbINONMHEHNSA onepaLmm (He CNonb3yeTcs);

6 - 3anpoc He MoxXeT bbITb 0bpaboTaH cenvac, Heob6xo4MMO NOBTOPUTL 3anpoc NO3gHeE;
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NMpunoxeHue 4. PyHKUMA pacyeTa KOHTPOJSIbHOU cyMMbl Crc32

#define  CRC32 Pre() OXFFFFFFFF
#define CRC32_ Pnom() O0xEDB88320
#define  CRC32 XOR() 0xFFFFFFFF
#define CRC32 Check( C) (_C == OxDEBB20E3)

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

unsigned long 7J;

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 7= (D & OxFF);
do {
if (C & 1) { C=(C>>1)"CRC32 Pnom(); } else { C>>=1; }
} while (--_1);

return ( C);
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NMpunoxeHue 5. PyHkuun npeobpasoaHusa 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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NMpunoxeHue 6. ONnTUMM3aumna anropmTMa CYMTbiIBaHUA apXMBOB

Hoctyn Kk apxuBam npubopa peann3oBaH vyepes3 cuYuTbiBaHWe pannos no 3anucsam 6es
BO3MOXXHOCTW yKa3aHUs Xenaemon gaTbl apXMBHOW 3anmcu. JTO npeanonaraeT CYNTbiBaHME
Bcero channa apxmpa LENMKOM B KaXOOM ceaHce cBA3n. [Npu perynspHoM CUYMTbIBAHUK
apxuBa 3TO NPUBOAMUT K OOMOSHUTENbHBIM BPEMEHHbLIM 3aTpaTaM Ha MOfyYeHUe apXUBHbIX
3anucen, KoTopble BbINM NPOYUTaHbI BO BpeMs nNpeablayLmnx ceaHcoB CBA3WU. [ns SKOHOMUM
BPEMEHM CYUTBbIBAHUA anropuTM MOXET ObiTb ONTMMW3NPOBAH Ha CTOPOHE MPOrpPamMMHOroO
obecnevyeHna BepxXHEro YpOBHS, €CNnU OHO MMeeT BO3MOXHOCTb COXPaHATb MPOYUTaAHHbIE
AaHHbIE B KAKOM-HNOYAb XpaHunuie, Hanpumep, 6ase gaHHbIX.

ANroputM OCHOBaH Ha TOM, 4YTO 6asa gaHHbiX (B[) XxpaHUT kak cogepXnumMoe apXMBHbIX
3anucen, Tak n cnyxebHy mHdopmaumo O 3anucax (Homep danna u MHAOEKC 3anucu, u3
KOTOpbIX 3anucbk Oblna npodnTaHa).

Ecnu gna gaHHoro dhavna B B[l HeT nHdopmaummn, To NPON3BOAUTCH CUMTbIBAHNE BCEX
nmetowmxca B npubope 3annucen. Npn cunTbiBaHNUM KaXX4oM 3anmcu MMeEET CMbICIT MPOBEPSTb
KOHTPONbHYO cymmy. [Mpu nocnegoBaTenbHOM HECOBMAAEHUN KOHTPOSbHOW CyMMbl 5 m
bonee pa3 MOXHO MPEKPaTUTb CYUTbLIBAHWE AaHHOro hpanna, T.K. AaHHAd CUTyaumsa MoxeT
yKasblBaTb Ha TO, YTO dpainn He 3anosIHEH NOMHOCTbIO.

Ecnn B[ cogepxut uHopmauuio O npeablaywem CYMTbiBaHUKW, TO Heobxoammo
NPON3BECTU CUMTbIBaAHNE 13 Npubopa, ykazaB HoMep darina n MHAEKC 3anucu Takne Xe, Kak
B nocnegHen 3anucu B[ (T.0. BbINOSHAETCA KOHTPOSIbHOE CYUTbIBAHWE MOCNeaHEN
N3BECTHOW 3anucn).

HecoBnageHne HKpeMeHTHOro Homepa 3anucu (Tun unsigned __ int64) nnv KOHTPONbLHOM
CyMMbI MPOYMTaHHOM 13 Npmbopa 3anmcu ¢ aHanorMyHbiMu nonsmu 3anucu uad B rosoput o
TOM, YTO apxuBHasa 3anucb Bbifia nepenncaHa ¢ MOMEHTa NocnegHero CYUTbIBaHUA (apxvB
«3akonbuesarncay). B atom cnyyae cnegyeT NpoOM3BECTU CUYUTbIBAHWE AaHHbIX TaK, Kak
6yaTto B[l He copgepxana nHgpopmaunm ob apxmse.

B npoTMBHOM cnyyae cuyMTbiIBaHME [aHHbIX BbIMOMHAETCS, HayMHasi CO Creayroullen
3anuncu. CuntbiBaHWE NpoaomKaeTcs 40 BO3HUKHOBEHUSI OQHOIO 13 COBbLITUNA:

e [lpounTaHbl BCe 3anucu hanna;

e [lpouuTaHo 5 nnun Gonee 3anucen ¢ HecoBnagawLen KOHTPONbHOW CYMMOW;

e [lpountaHa 3anucb, uMerwasi 3HA4YeHUE WHKPEMEHTHOIO HOMEP MEHbLIEe
MakKCUMarnbHOr0O  W3BECTHOMO  3HAYEeHUsi MHKPEMEHTHOrO HOMepa  3anucu
(xpaHnsiwerocs B B[ mnu npounTaHHOro BO BpPEMSA TEKYLLEro ceaHca CBS3N).
[aHHasa cuTyaumst roBopuT O TOM, YTO MpOYMTaHa 3anucb, KOTOpas yxe A0SDKHA
HaxoaunTbes B B/.



