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NcTopua pegaktnpoBaHus
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1 OO6wwue cBeageHus

Bbluncnutenb konunyectsa TennoTel TB7 (ganee MNpubop) no3sonseT nonyyaTb TeKywme
W apxvMBHble nNapameTpbl, a TaKkKe npefoCTaBnseT [AOCTYN K YTEHUIO U U3MEHEHWUIO
HaCTPOEYHbIX MapamMeTpOB.

Mpnbop wumeeTr wuHTepdennc USB device, RS-232, a Takke nNO 3akasy MOXeT
AOMNOSHUTENBbHO OcHawaTbca mHTepdencom Ethernet mnn GPRS mogemom B pasnnyHbix
KOMOUMHaLUSAX.

MNocnepoBaTenbHble MHTEpdENChbl MOAAEPXKUBAKOT crneaylolmne napaMeTpbl: CKOPOCTb
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6ut/cek., 8 BUT AaHHbIX, 1 cTOM-6MUT,
HEeT KOHTPOIA YeTHOCTW.

Mpnbop peanu3yeT MNOAMHOXECTBO CTaHOApPTHbIX GyHKUMMA npoTtokona Modbus,
npegnonaratwLlero MCNonb3oBaHWe npuHuMna Beaywmin-sBegombin (Master-Slave). 3710
O3Ha4aeT, YTo BeaoMbIn (Slave) MoxeT nocnatb coobueHne No ceTu TONbKO B OTBET Ha
3anpoc Begywero (Master). Bblumcnutenu Bcerga aBndawTcA BedoMmbiMU. B kadectse
BEAYyLEro MOXEeT BbICTyNaTb CUCTEMA BEPXHEro YpoBHS (NepCOHanbHbIA KOMMbIOTEP CO
cneunannsavpoBaHHbIM NporpammHbiM  obecriedeHnem (MO) wnmM  gpyroe YyCTPOWCTBO,
nogaepxusatollee npotokori Modbus u crnocobHoe BbICTynatb B ponv Beayulero). [pu
HanNU4MM HECKONMbKNX YCTPOWCTB, OObEOUHEHHbIX B CeTb, AOMYyCKaeTCA TOMbKO OAWH
Beaywmn. Kaxxgoe Begomoe yCTPONCTBO B CETU AOSMKHO MMETh YHUKaNbHbIA CETEBOWN aapec,
nossondawWmMn ero mnaeHTupuumposaTtb. bnarogapss ceteBoMy ajgpecy BegylMKA MOXeT
Aenatb NepcoHanbHble MOChINKM K KOHKPETHOMY BE4OMOMY YCTPOMCTBY B ceTu. Kpome atoro
BblYMCIIUTENb NOOAEPXKMBAET HecTaHAapTHble QYHKUMKN, SABMASOWMECH pacluMpeHneM
dyHKUMn npoTokosia Modbus. Mcnonb3oBaHMe HecTaH4apPTHbIX (PYHKUMIA BO3MOXHO Takke
TOMNBKO Npy cobroAeHMM NPUHLMNAG BeAyLNn-Be4OMbIN.

NMPUMEYAHUE! [lpu nponagaHum CETEBOro NUTaHUs U HACTpoKKe Ha ckopocTb 9600 6ut/c
1 Bblle NPUHYAUTENBLHO ycTaHaBnueaeTcsa ckopoctb 9600 6uT/c.

NMPUMEYAHUE! T[lpu ncnonb3oBaHun agantepoB RS-232 BHelHee yCTPOMCTBO OOMKHO
obecneunBaTb BbICOKMIA YypoBEHb curHana RTS ans nutaHua BbIXOAHbLIX
ONTPOHOB aganTtepa.

Kaxxgas ceTeBas nocbinka coaepXut Tpyu obsa3aTenbHbIX YacTu:

o [lone «CeTeBon agpecy;

e [lone «HdopmaLmoHHas YacTby;

o [lone «KoHTponbHas cymman.

[nvHa NocbINKKM HE MOXET npeBbiwaTh 256 6anT ans ctaHgapTHbIX yHkumin Modbus, n
300 6anT ons HecTaH4APTHBIX PYHKUUA.

«MHpopMaumoHHaa 4acTb» 3aknodeHa Mexagy nonamum  «CeTeBon  agpec» MU
«KoHTponbHasa cymman.

CeTteBom KoHTponbHas
NHdopmaumnoHHas yacTb
agpec cymma

Mone «CeTeBon agpec» HeobGXxoAMMO ANs agpecaumm MOCbINIKM KOHKPETHOMY npubopy.
[onycTumble 3Ha4eHUs ceTeBOro agpeca HaxoaaTcda B AuanasoHe ot 0 o 255.

Mone «MHdopMaUMOHHAA YacTb» 3aBUCUT OT Ha3HA4YeHUs NOCbIKM U BygeT onucaHo
6onee nogpobHO Huxe.

Mone «KoHTponbHas cymma» HeobxoouMmo [Ans NPOBEPKM LIENOCTHOCTU  MOCHISIKA.
MepepnatoLee yCTPONCTBO BbIMUCHASET KOHTPOSBbHYIO CyMMY Hag nonamu «CetesBoun agpec» u
«MHopMaumoHHaa YacTb» U 3aTem pesynbTaT BbluMcreHus obaBnseT B KOHeL, MOCLISKM.
MpuHUMatoLLee yCTPOMCTBO, NOSTYYMB BCHO MOCHISIKY, BbIMMCNSET KOHTPOSIbHYKO CyMMY Kaapa
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ana Bcex 6anToB coobuieHusi, ucknoyaa 6anTbl KOHTPONbHOW cymMmbl. B cnyyae ecnu
NPUHATaAs W BbIYUCIIEHHAs KOHTPOSIbHblE CYyMMbl paBHbl, MNPUHUMAETCA peLleHne o
AOCTOBEPHOCTU NPUHATOrO Kagpa. B npoTMBHOM cnydae kagp cyMTaeTcs HeLOCTOBEPHbIM.
Ecnn Begomoe ycTpoMCTBO norlydaeT HeOOCTOBEPHbIM Kadp, OHO €ero UrHopupyet u He
nocbinaeT Kakux-nmbo OTBETHbIX COOOLIEHMA. JTO O3HayaeT, YTO BedyliMh He NonyduT
OTBeTa B TEYEHNE 0XnOaeMoro BpeMeHu 1 AOoSMKeH caenatb NOBTOp 3anpoca. Ecnuv xe dakT
Nony4YeHnss HeOOCTOBEPHOW MOCHLITKM OOHapyXeH Begywum, TO Befdyllee YCTPOWCTBO
[AOSMKHO BbINOSTHUTL MOBTOP 3anpoca.

NAPUMEYAHUE! CranHgapT Modbus npegnonaraeT Hanuume LUIMPOKOBELLATENbHbIX
nocbinok. LLnpokoBeluaTensHOW MOCHLINIKON SABAAETCHA 3arnpoc C CeTeBbIM
agpecomMm, paBHbiM Hymnto. Mo ctanHgapty Modbus Begomoe ycTpomcTBO
He OOJDKHO OTBeYaTb Ha LUMpOKOBellaTenbHyt nocbinky. OgHako, Ans
yNpoOLWeHNa npouecca KOHpurypuposaHuss npmbopoB, B peanusauuu
npoTokona coenado OTCTynsieHne oT cTaHgapTa. Ha
LUMPOKOBELLLATENBHYO MOCLINKY oTBeTUT ntbon npubop. Cnencrevem
3TOro ABNSAETCS TO, YTO NPU 06BEAMHEHNN HECKONBbKUX NPpMBOpPOB B CETb
BeayLLMM YCTPOWCTBOM He OOJIKHbI MCNOoNb30BaTbCA
WnpoKoBewaTenbHble MOCbLUIKU, T.K. MOXET BO3HMKHYTb CUTyauud,
Korga OOHOBPEMEHHO HEeCKOSbKO YCTPOWCTB MepenayT B COCTOSHWE
nepenauu, yTo aABnsaeTcs HeZOoNyCTUMbIM. Mcnonb3oBaHune
LUMpOKOBELLaTENbHbIX MOCHLIFIOK BO3MOXHO TOMbKO NpWM CBA3W Tuna
«TOYKa-TOYKaY.

NMPUMEYAHUE! Oxnpaemoe BpeMs MOMydYeHUs oTBeTa OT BeAOMOro M KONM4ecTBO
NOBTOPOB 3anpocoB, MOCIie KOTOPOro MOXHO KOHCTaTMpoBaTb oakT
OTCYTCTBUSI Ka4yeCTBEHHOW CBS3M C MNpubopoM, 3aBUCUT OT CKOPOCTU
nepegayn M UCMNonNb3yemoro M3n4ecKoro KaHana cBs3W. Tak, Bpemsi
BbINOSTHEHUS UMKMA «3anpoc OTBET» MpU MNPAMOM coeauHeHun no RS-
232/485 n npun ucnonb3oBaHun nposogHoro unn GPRS mogema 6Gyaet
KapanHanbHO oTnuyaTbes. Npu NpsaMoM coeguHeHun no uHTepdgencam
RS-232, RS-485 unn USB Bpemsi peakuun npubopa He npesbiwaeTt 500
MC.

Takum obpasom, ansa Toro, 4tobbl Npnbop oTBETUN Ha 3anpoc HeobxoaMmo, YTobbl Kaap
OblNn AOCTOBEPHLIM U CETEBOW agpec B 3anpoce coBnagan C CeTeBbiM agpecom npubopa
(nnMbo ceTeBom agpec B 3anpoce A0MKEH ObITb paBHbLIM HyIHO).



Tennosblumcnutens TB7 OnucaHune npoTokona obmeHa cTp. 6

2 PeXumbl nepeaayun AaHHbIX

2.1 nOJJ,,qep)KVIBaEMbIe pexnmbl nepenavin AaHHbIX

Bo3MOXHO MCNonb3oBaHWe ABYX CTaHAAPTHbIX PEXUMMOB MOcCrefoBaTeNnbHOM nepegayn
AaHHbIX: RTU (Remote Terminal Unit) n ASCIlI (American Standard Code for Information
Interchange) n ogHoro HectaHgapTtHoro: PPP (Point to Point Protocol). lNonb3oBatens
BblGnpaeT HeOOXOANMbBIN PEXMM BO BPEMSI KOH(pUIypupoBaHus npubopa Hapsgy C Takumm
napameTpammn Kak cCKopocTb obmeHa, ceTeBon agpec v T.4. Beibop ncnonb3yemoro pexmma
obycnoBneH xapakTepuctukamm U3NYECKOro KaHana CBs3W, OCOBEHHOCTAMM OpYrux
YCTPOWCTB, MOAKIMOYEHHbIX Ha WMHY AaHHbIX, TpeboBaHuAMM K ObicTpoaencTeumio u 1.4. Bee
yCTpONCTBa, 0ObEeANHEHHbIE B CE€Tb AOSMKHbI MCMOMb30BaTh OANHAKOBbLIA PEXUM Nepenadn
AaHHbIX.

2.2 Pexunm RTU

B pexume RTU pgna kaxgoro 6avita cooblieHust Mcnonb3yeTca OBOMYHAs cucTema
KOAMPOBaHMS, @ Havano M KOHeL, MOCbINKM OnpeaensoTcs No ANMTENbHOCTU «MHTepBana
TULLMHBI» - BDEMEHU, B TEYEHME KOTOPOro He NpoMcxoamno nepegaydn. T.e. kagp coobuieHns
«3aKM4YeH» Mexay [OBYMsi UMHTepBanaMmy TUuliMHbL.  BanTbl coobLieHMst  OOMMKHbI
nepeaaBaTbCA HEMNpPepbIBHbIM NOTOKOM. [NMTENbHOCTb MHTEpPBana TULUWHbI MO CTaHZ4apTy
Modbus RTU onpeaensietcs kak 3,5 onutenbHOCTU nepegaym 6anta Ha 3agaHHOM CKOPOCTM.
OpgHako npu  onpeAdeneHHbIX YCNOBUAX BblAepXaTb TakMe napamMeTpbl nepeaayu
HeBO3MOXHO. 1o 3ToM NpuYnHe B NpMbopax MHTepBasn TULLIWHBLI CAeNaH paBHbIM:

e 7,8 Mmc onga ckopocten 9600 6uT/cek. u BbILE;
e 15,6 mc anga ckopoctn 4800 GuT/Cek.;
e 31.2 mc anga ckopoctn 2400 6uT/Cek.;
e 62,5 Mc ana ckopoctn 1200 6uT/cek.

B kadecTBe oyHKUMM pacyeTa KOHTPObHOM CyMMbl B pexxume RTU ncnonesyetcsa Cyclical
Redundancy Checking (CRC16). [lNpumep dyHkumn pacdeta CRC16 npuBegeH B
MpunoxeHun 1, a onucaHue reHepauun KOHTPOSIbHOW CYMMbl MOXeT OblTb HauWgeHo B
AOKYyMeHTauum Ha cante www.modbus.org.

Pexnm RTU aBnseTcst GbICTPOAENCTBYOLLMM M S3KOHOMHbBIM C TOYKM 3PEHUSA MPOMYCKHON
CNOCOBHOCTM KaHana CBs3WM, OOHAKO HaknagbiBaeT onpeaerieHHble OrpaHUYeHust Ha
napamMmeTpbl Nnepedaydn gaHHbIX. Tak, Hanpumep, Npu cBA3n Yepes obopyaoBaHue, cnocobHoe
BHOCUTb May3bl B nepefaBaeMbll MakeT [aHHbIX (Hanpumep, MOAEMbI), CBSA3b MOXET
OKa3aTbCs HEBO3MOXXHOW.

2.3 Pexum ASCII

B pexume ASCII kaxgbin ABON4YHbIA BanT AaHHbIX nepegaetca kak 2 ASCIl cumsona, a
Ha4ano u KoHew, coobLeHns noMeYveHbl cneumansHbiMu Mapkepamu. Havdanom coobuieHus
Bcerga sBngetca cumson asoetoumsa ' (Ox3A B wecTHaguaTepuyHOM nNpencTaBreHun).
KoHuoM coobuieHuns Bcerga siBnsieTcs napa CMMBOSIOB «BO3BpaT kapeTkm» (CR) n «nepesop
ctpokuy» (LF) (OXOD n OXOA COOTBETCTBEHHO B LUECTHAALATEPUYHOM MNpenCcTaBreHun).
[ABonyHbI 6anT gaHHbIX NpeobpasyeTcs B napy cumBonos. Hanpumep, 3HaveHne 27 (0x1B B
LecTHaguaTepnyHoM npeacrasneHmmn) bygeTt npeacraBneHo kak napa cumeonos ‘1’ (0x31 -
CMMBOJIbHOE NpeacTaBnieHme ctapmnx 4-x 6utos) n ‘B’ (0x42 - cuMBONbHOE NpeacTaBneHne
mMnagwux 4-x 6utos). [lonycTumble CUMBOSMbI AN Nepedayn - 3TO LWeCTHaguaTepuyHble
cumeonesl 0-9, A-F.

B kayecTtBe yHKUMM pacyeTa KOHTporbHOW cymmbl B pexume ASCIl ncnonb3yetcs
Longitudinal Redundancy Checking (LRC). lNpumep ¢pyHkuumn pacveta LRC npuBegeH B
MpunoxeHnn 2, a onucaHue reHepaumm KOHTPOSIbHOW CYyMMbl MOXeET ObiTb HangeHo B
AOKyMeHTauun Ha cante www.modbus.org. [lMpumepbl QYHKUMA nNepekoaupoBKU U3
asoundHoro npegctaeneHns B ASCIl n na ASCIl B gBonyHoe npeacraBrieHMe npueBegeHsl B
Mpunoxenun 3. Hag gBoudHbiM cogepxumbiM Bydbepa nepefaunm cHavana BbINOHAETCA
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pacyeT KOHTPONbHOW CyMMbl. 3aTeM [ABOWYHblE [OaHHble BMeCTe C MOSIEM KOHTPOSbHOW
CyMMbI noasepratotcsa npeobpasoBaHuto B ASCII 1 3aTemM pesynbTaTt LOMOMNHAETCS CMMBONa
Hayana n KoHua kagpa.

maBHbIM nNpenmyliectBoM pexmma ASCIl aBnaeTcsa To, 4TO nay3a mexay nepepaden
CMMBOSIOB COOBLLEHNS MOXeT AOCTUraTb 3HaYUTENbHOW BenuuuHbl 6e3 obHapyxeHus
owmnbkn. ATo No3sonsieT 0bMeHnBaTbLCA AaHHbIMK C NPUBOPOM MO MHTEpdericam, B KOTOPbIX
HEBO3MOXHO COOMIOCTN BpeMEHHble COOTHOLIEHUS B MepedaBaeMOM MOTOKE [AaHHbIX.
OpHako aTOT pexuM ABNAETCA MeHee 3KOHOMHbIM Mo cpaBHeHMto ¢ RTU, T.K. kaxabii 6anT
AaHHbIX TpebyeT nepegayn ayx ASCIl cumBonoB.

2.4 Pexum PPP

B pexume PPP ana kaxpgoro GamTta cooblieHus Mcnonb3yeTca OBOMYHAs cucTema
KOOWPOBAHMS, a Hayarno U KOHeL, NOCbISIKM NOMeYeHbl cneumanbHbiMiu Mapkepamn. Havanom
cooblleHns Bcerga €BNseTcs CcuMMBON € kogom OX7E (B wecTHaguaTepuyHOM
npeacraeneHun). KoHuom cooblieHna Bcerga sBnseTca cumBosnl ¢ kogom Ox7F (B
LecTHaguaTepuyHoM npencrasneHmm). Ecnm BHyTpu coobuieHns BCTpevaloTcss CUMBOSbI
Ha4ana coobLleHns, KoHua coobLleHusi, cMmBosbl ¢ kogom Ox7D (B wecTHaguaTepuyHoOM
npeacTtaBneHnn) wnu CcuUMBONbI C  kogoM MeHee 0x20 (B LecTHaguaTepuyHOM
npeacraBneHnn), To Takme CUMBOSbI 3aMEHSATCS NAapon CUMBOJIOB: CMMBOS € kogom 0xX7D wn
CMMBOS 13 COOBLLEHNA C MHBEPTUPOBAHHbLIM 6-biIM BUTOM (Hag CMMBOSIOM HaAO BbIMOMHUTL
nobuToBYO onepauuto UCKnyarLwero unn ¢ aHadyeHmem 0x20).

B kadecTBe oyHKUMN pacyeTa KOHTPOMbHOM cymMMbl B pexume PPP ncnonb3yetcs Cyclical
Redundancy Checking (CRC16). [lpumep dyHkummn pacyeta CRC16 npuBegeH B
MpunoxeHun 1, a onucaHue reHepauum KOHTPOSIbHOW CYyMMbl MOXET OblTb HaWAeHoO B
AOKyMeHTauuun Ha cante www.modbus.org.

Pexxum PPP codyeTaeTt B cebe bbicTpoaenctane pexmnma RTU ¢ yCTOMYMBOCTBIO pexuma
ASCII kK BpEMEHHbLIM UCKaXXEHUSAAM NOCbIIaeMbIX COOOLLEHUIA.
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3 OpraHusauumsa gocTtyna K AaHHbIM

3.1 PerI/ICTpOBbIVI AO0CTYN N XapakKTepuUCTUKN napameTpoB

Bce gaHHble, AOCTYMNHbIE MO CETU, UMEIKOT CTPOrO OnpederieHHble TUMbl, BbIGOP KOTOPbIX
AVKTYEeTCS CMbICITIOM M Ha3Ha4YeHMeM napameTpoB. B 3aBUCHMOCTM OT CyLHOCTM NapameTpa
3TO MOryT ObITb pasfnMyHble TUMbl AaHHbIX, TakMe Kak CMMBOJbl, BOCbMW-, LUECTHaauaTu-,
TpUauaTMaByxpa3psiaHble 3HakoBble U Oe33HaKkoBble Uenble, OUTbl, BELLECTBEHHbIE YMCna,
MaccuBbI, CTPYKTYpbl U T.4. Tak, Hanpumep, aHanoroeble napamMeTpbl YA06HO NpeacTaBnAaTb
BELLECTBEHHbIMM YUCNaMy C MnaBawollen 3anaTon. Hanmume mnm oTcyTCTBUE KaKMX-NMBo
cobObITUA MOXEeT BbITb NpeacTaBrneHo oaHNM GUToM. HekoTopble HacTpoeyHble napameTpbl,
Takve Kak ngeHTudukaTop npmbopa, MoryT ObITb NpeacTaBneHbl MAacCMBOM CYMBOJIOB.

[ocTtyn kK napameTpam npubopa peanu3oBaH Yepes (PyHKUNN YTEHUS U 3anMcu PermcTpoB —
nepeMeHHbIX, UMELLMX TUN WecTHaguaTmpaspsgHoe 6e3sHakoBoe uenoe. [pu opraHnsauum
perMcTpoBoOro OocTyna Aeraetcs OonylleHWe, YTO BCe MHOroobpasHble CTPYKTYpbl AaHHbIX
pacrnonaraloTca B MaMATW,  9fIEMEHTApHOW  SYEeMKOW  KOTOPOM  SIBMSIETCA  OOWH
LeCTHaaUaTMpa3psaaHbIin permctp Tuna «bessHakoBoe Lernoe». PUanyecku AaHHble MOryT
HaxoaMTbCS B COBEPLUEHHO pasHbIX ydacTkax naMsatn npubopa n gaxe B pasHbIX TUNax namsaTu
(onepaTvBHasi, 3HeproHesaBucumas W T.4.), HO ANS CUCTEMbl BEPXHEro YPOBHSA [aHHble
«BbIMMAOAT» KakK egnHoe afpecHoe MpoCTpaHCTBO. B aTom cnydvae Bce OOCTYMNHble OaHHble
MOXHO NPeACTaBUTb Kak MaccuB LUeCTHaauaTupaspsgHbiX PerncTpoB, Kaxadbl M3 KOTOPbIX
XapaktepusyeTcs HOMepoM B Maccuse (Oanee agpecom). Kaxapii napameTtp npubopa Moxet
3aHMMaTb YacTb pPerucTpa, BeECb PErMcTp LIENMKOM UM HECKOMbKO PerncTpoB. Taknum obpasom,
napameTp XapaktepudyeTcd COOCTBEHHbIM TUMOM W PacrosiOKEHMEM BHYTPU MaccuBa
perncTpos. [NapameTpbl Npubopa MOryT MMeTb pasfnyHble YPOBHW AOCTYNa B 3aBUCUMOCTU OT
MX CYLLHOCTW M Ha3HaveHus. Hanpumep, Tekywime naMmepeHHble npnbopom napameTpbl MOryT
ObITb AOCTYMNHbI TOMBKO Ha YTEHWE, HO UBMEHUTb UX HEBO3MOXHO. A HACTpOEeYHble napameTpbl
MOryT ObITb AOCTYMHbLI AN 3anucu Bcerga Unm TOSMbKO NPy YCNOBUMU paspeLleHHoro Aoctyna
(paspelueHune goctyna B npnbopax MoxeT BbiTb peanM3oBaHo pasnnyHbIMK criocobamm). Takmm
obpasom, napameTp, KpoMme COBCTBEHHOIO TUMa U PacnosioXeHUs BHYTPU MaccuMBa PErncTpos,
OyoeT Tawkke XapakTepus3oBaTbCsl YPOBHEM AOCTyrna (TOMbKO YTEHWe; 4YTeHue/3anuchb;
YyTeHme/3annchb Npu yCrnoBumm).

3.2 Topapok xpaHeHUs U nepeaaym 6anT AaHHbIX

Ana 4yteHus u 3anucn pernctpoB B cTanHgapTe Modbus npegycmoTpeHbl cheunanbHble
YHKUNN, KOTOpblEe OMEPUPYIOT COOEPXMMbIM LUeCTHaauaTMpaspsaHbIX pPerncTpoBs. ITu
YHKUMKW npeanonaratoT, YTo Npubop XpaHUT AaHHble TOMbKO TUNa wecTHaguaTMpaspsagHoe
Ge33HaKoBOE LeNnoe M HUYEro HEe «3HaKT» O TeX TMnax AaHHbIX, KOTOPbIMU OENCTBUTENBHO
npeacraeBneHbl NapameTpbl npubopa. Takum obpasom, nonyvaeTrcs, YTo B Npubope AaHHbIe
XpaHATCA B HEKOeEM WcxogHOM popmaTte, a nepeparwTcs nNo cetu B Buae Habopa
WwecTHaguaTnpaspsaHblx peructpoB. [py nepepaye AaHHbIX, Yen pasMep B MCXOLHOM
dopmaTe npesblwaer 16 6ut (long, float, double n T.4.), MCNONBL3YKTCA HECKOMBKO
nocrnegoBaTerbHbIX perncTpoB. [pu 3ToM Mnaguine cnosa nepegarnTcs B NEPBYIO oYepenb,
cTapwive - B nocnegHww. T.0., Ans npeobpasoBaHna K nopaaky 6anT, eCtecTBeHHOMY Ans
nnatopmbl  PC, Tpebyetrca Ans  Kaxaooro npoYMTaHHOro/3anncbiBaEeMoro permcrpa
N3MEHUTb NOPSAOK 6anT.

Mpumep pasmelleHna gaHHbix ans tina long (MSB-most significant byte, LSB-least
significant byte):

B3 B2 Bl BO
MSB LSB
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Pernctp Pernctp AO Pernctp A1
IMNopsagok nepegayn nepBbIn nocrnegHnn
baunt Bl BO(LSB) B3 B2(MSB)
Mpumep pasmelleHns gaHHbIx anga tuna float:
B3 B2 Bl BO
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM
Perunctp Peructp AO Pernctp Al
Mopsgok nepegayn nepBbIn nocneaHnn
Baunt Bl BO(LSB) B3 B2(MSB)
Mpumep pasmelieHns gaHHbix onga tuna double:

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

Mopsaok nepegayn |nepBbin nocneaHnn
bant B1 |BO(LSB)| B3 B2 | B5 B4 |B7(MSB) B6
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4 Peanu3oBaHHble PYHKLUM NpOTOKONa

4.1 CrTpyktypa nonsa «MHdopMaLMOHHasA YacTb» B NOCbINKe

Mone «MHdopmaunoHHasa yacTb» Bcerga coaepXut ase oba3aTenbHbIX KOMMOHEHThI:

e [Mone «Kog yHKuumM», ykasbiBatowee npmbopy, Kakyto MIMEHHO ornepauutio OH LOSMKEH
BbINOSTHUTb;

e [lone «[aHHble», KOTOPOE 3aBUCUT OT koga (PYHKUMM M MOXET MMETb pasfnnyHoe
CMbICIIOBOE HaMnofHeHe B 3aBUCMMOCTUN OT UCMOMb3yeMon pyHKLMK.

CeTteBom MHpopmaLmoHHasa YacTb KoHTpornbHas
agpec DyHKUMNA \ [laHHble cymma

4.2 CranpgapTHasa ¢pyHKuma Modbus 03 (0x03 hex) «4TeHune peructpos» (Read
Holding Registers)

®yHKUMS NpefHasHavyeHa Ans YTeHUs ABOMYHOIO COAEPXXMMOro LecTHaauaTupaspsaaHbiX
perncTpoB npubopa. B o6Liem Buge cTpykTypa 3anpoca 1 oTBeTa UMEET CreayoLmii BUA!

3anpoc:

HavanbHbin | HavyanbHbin | KonnyectBo | KonnyecTtso
CeTteBoit | DyHKUUSA agpec agpec pernctpoB | pernctpos |KoHTpornbHas
agpec 0x03 (cTapumm (Mnagwwumn (cTapLumm (Mnagwwumn cymma
6anr) 6anr) 6anr) 6anr)
«MHopmMaunoHHaa 4YacTb»  3anpoca cogepXkut nonsa  «HavanbHeln  agpecy,

yKa3bIBaI-OLLl,Ml71 C KaKoro permcrtpa Ha4vnMHatb 4TeHue,

n

yKasblBatoLLee, CKONbKO PerMcTpoB cneayeT npoynTaTh.
OTBeT B cnyyae BbiNosiHeHnst 6e3 ownboK:

«KonnyectBo perucTpoBy,

- KonnyectBo |1-bi1 peructp |1-bi1 peructp| bantbl
CeTteBon | DyHKUMS o . . KoHTponbHas
anpec 0x03 GanT AaHHbIX |  (CTapLumin (Mnagwwun | pernctpos cymma
B OTBETE GanT) BanT) 2,3...N

B cnyyae ycnewHoro BbINOSIHEHUSI B OTBETE MPUCYTCTBYET COOEPXUMOE 3anpOLUEeHHbIX
pernctpoB. [lone «KonuuectBo 6anT AaHHbIX B OTBeTe» OydeT paBHO KONMUYECTBY
3anpoLUeHHbIX PerncTpoB, YMHOXeHHOMY Ha fBa. [lpoynMTaHHOe coaepXmmoe pernctpos
HaunHaeTcs ¢ GanTa, cneaywoowero 3a nonem «KonmyectBO GaWT OaHHbIX B OTBETE» U
3akaH4YnBaeTcs 6anTom, NpeaLlecTByroWMM Nosito « KOHTpPONbHas cymmay.

OTtBeTt npu BO3HMKHOBEHUNN OLLINBKN:

CeTeBo
agpec

KoHTpornbHas
cymma

dyHkumna 0x83 (ycTaHOBMEH

cTapLmm 6uT) Koa owmbku

Ana nHpopmMmmpoBaHns BegyLLero 0 TOM, YTO onepauus He BbINOSIHEHA UMK BbINOSIHEHA C
owmnbkon, npubop ycrtaHaeBnuBaeT cTapwuin 6ut nons «®PyHkums» B oTeBeTe. bant,
cnegyowmn 3a nonem «dyHKUMA», ByaeT cogepxaTb Kog OWnbKN (3HaYeHna Ko4oB OLWNBOK
npvBeaeHsbl B MNMpunoxerHun 4).

Hwke, ana npubopa c ceTeBbiM agpecom 27,
perucTpos, Ha4ynHasa ¢ 806-ro:

npuvBegeH opmart 3anpoca 18-tu

Ne 6anTa B y
HanmeHoBaHuve nons Mpumep 3HayveHun (hex)
3anpoce
1 CeTteBow agpec 0x1B
2 OyHKUNA 0x03
3 HavanbHbIn agpec (cTapwui 6anT) 0x03
4 HavanbHbIn agpec (Mnagwnin 6anT) 0x26
5 KonuyectBo pernctpos (ctapmii 6anT) 0x00
6 KonuyecTtBo pernctpos (Mnagwum 6anT) 0x12
7 (8) KoHTpornbHasa cymma LRC (CRC16)
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B cnyyae ycnelHoro BbiNONHEHWUst OTBET Npubopa OyaeT MMeTb CreayroLLy0 CTPYKTYpY:

Ne 6avita B HavnmeHoBaHue nons Mpumep 3HaveHun (hex)
3anpoce
1 CeTeBow agpec 0ox1B
2 DyHKUNA 0x03
3 KonunyectBo 6anT gaHHbIX B OTBETE 0x24
4 1-bi1 permcTp (cTapwmnn 6anT) 0x01
5 1-b11 pernctp (Mnagwwun 6anT) 0x01
38 18-bi1 perncTp (cTapwmi 6anT) 0x01
39 18-bii pernctp (Mnagwnm 6anT) 0x01
40 (41) KoHTpornbHasi cymma LRC (CRC16)

B cnyyae HeycnewHoro BbINOMHEHMS OTBET npubopa OyaeT uMeTb CcreayroLLyo
CTPYKTYpY:

Ne 6anTa B HanmeHoBaHue nons Mpumep 3HayveHun (hex)
3anpoce
1 CeTeBoWn agpec 0x1B
2 dyHKUMA (ycmaHoenieH cmapuwul 6um) 0x83
3 Kopn owmnbkun Code
4 (5) KoHTponbHas cymma LRC (CRC16)

Mpumep 3anpoca wu oTBeTa NpPU YCMNELWHOM BbINOMHEHMM B pexume RTU (B
LecTHaauaTepPUYHOM NpeacTaBeHnn):

Banpoc: 1B 03 03 26 00 12 26 72

Oreer : 1B 03 24 00 00 00 00 00 00 00 00 00 00O 00 0O 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 BC 19

Mpumep 3anpoca wn oTBeTa nMpu ycnewHom BbinosiHeHun B pexume ASCIl (B
LecTHaauaTepn4yHoM NpeacTaBneHnm):

Sanpoc: 3A 31 42 30 33 30 33 32 36 30 30 31 32 41 37 0D 0A

OrBer : 3A 31 42 30 33 32 34 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
30 42 45 0D 0A

Mpumep 3anpoca u oOTBEeTa nNpPU YCNEWHOM BbINONHEHMM B pexume PPP (B
LecTHaaUaTepUYHOM npeacTaBneHnn):

Bampoc: 7E 7D 3B 7D 23 7D 23 26 7D 20 7D 32 26 72 IF
Orser : 7E 7D 3B 7D 23 24 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20
7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D
20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20 7D 20
BC 7D 39 7F
4.3 CrangapTHas ¢pyHkumsa Modbus 16 (0x10 hex) «3anucb pernctpoB» (Preset
Multiple Regs)

®yHKUMS NpeaHasHavyeHa ans 3anncu ABOMYHOIO COAEPXKMMOro LecTHaaLuaTupaspsaaHbIX
pernctpos npubopa.

3anpoc:
Hau-bi1 | Hau-bi1 | Kon-Bo | Kon-Bo - 1-biA
CeTteBo | DyHKUM | agpec | agpec | per-oB | per-oB Kon-o| 1-bii pervctp | Bantsl
. 6ant |peructp KoHTp.
n 9 (cTapwwm|(Mnagw |(cTapwm | (MnagLw (Mnagw | per-os
N y N v ana  |(ctapwu . cymma
agpec | 0x10 " nn i un aanvcy | i 6aiT) un 2,3...N
Gant) | Gawt) | Gaut) | Gawnr) GanT)

«MIHopmaunoHHaa 4YacTtb»  3anpoca coaepxut nona  «HavanbHbIn  agpecy,
yKasblBalOWMA C KakKoro perucrpa HadmHatb 3anncb, «KonmyectBO perncrposy,
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yKasblBalolllee, CKONMbKO PEerucTpoB criedyeT 3anucatb, «KonuyectBo 6anT Ana 3anucu» u
HemnocpeaCcTBEHHO 3HaYeHMs 3anncbiBaeMbIX PErMCTPOB.

OTBeT B cnyyae BbINosiHeHMst 6e3 oWnboK:

. Hau-bin Hau-bi1 agpec| Kon-Bo per-oB | Kon-Bo per-os
CeTteBon | PyHKUMSA _ y .~ |KoHTponbHas
ANDEC 0x10 agpec (Mnagwwmmn (cTapwwi (Mnagwwum cVMMa
Ap (cTapwwun 6anT) GanT) GanT) 6anT) y

B cnyyae ycnewHoro BbINONIHEHUS OTBET COAEPXKMUT KOMUIO NePBLIX LWecTn 6anT 3anpoca u
Nosie KOHTPOSIbHOW CYyMMb.

OTtBeTt npu BO3HMKHOBEHUNN oLINGKMU:

CeTeBom
agpec

dyHkuma 0x90 (ycTtaHoBMEH

cTapwunmn 6uT) Koa owmbku

KoHTpornbHasa cymma

[Ana nHpopmmnpoBaHns BegyLLero 0 ToM, YTO onepauuns He BbINOSIHEHA UMK BbIMNOSIHEHA C
owmnbkon, npubop ycTaHaeBnueaeT cTapwumin 6ut nons «®PyHkumMs» B oTeBeTe. bant,
cnegyowmn 3a nonem «dyHKUMA», ByaeT cogepXaTb Kog OWNBKN (3HAa4YeHNA KOAoB OLWNBOK
npuBegeHbl B MNpunoxeHunn 4).

Hwxe, ana npubopa c ceTeBbIM agpecom 27, npueeneH dopmaT 3anucu 4-x permcTpos,
HayYnHag c 28-ro:

Ne 6anTa B HanmeHoBaHue nons Mpumep 3HayveHun (hex)
3anpoce
1 CeTteBov agpec 0x1B
2 PyHKUMA 0x10
3 HavanbHbin agpec (cTapLumi 6amnT) 0x00
4 HavanbHbIn agpec (Mnagwnin 6anT) 0x1C
5 KonnyecTtBo permctpoB (cTapinin 6anT) 0x00
6 Konu4yectBo perncrpos (Mnagwwi 6anT) 0x04
7 Konunuyectso 6ant ansa sanucu 0x08
8 1-bi perncTp (cTapwimmn 6anT) 0x00
9 1-bin peructp (Mnagwmin 6amnT) 0x09
10 2-bli perncTp (ctapLumi 6amnT) 0x06
11 2-bln pernctp (Mnagwun 6anT) 0x1B
12 3-bIn perncTp (cTtapimm 6anT) 0x06
13 3-bIn perncTp (Mnagwunmn 6anT) 0x01
14 4-bIn perncTp (cTapwnn 6anT) OxFF
15 4-bii perucTp (Mnagwwmnmn 6anT) OxCF
16 (17) KoHTponbHas cymma LRC (CRC16)

B cnyyae ycnelHoro BbINoNHeHUs 0TBET npubopa 6yaeT MMeTb crieaytoLLyo CTPYKTYpY:

Ne 6anTa B HanmeHoBaHue nons Mpumep 3HayveHun (hex)
3anpoce
1 CeTteBoW agpec 0x1B
2 PyHKUNSA 0x10
3 HavanbHbin agpec (ctaplumnn 6amnT) 0x00
4 HavanbHbIn agpec (Mnagwnin 6anT) 0x1C
5 KonnyecTteo permctpoB (CcTtapLunin 6anT) 0x00
6 KonunyecTso pernctpos (MnaaLwui 6an) 0x04
7(8) KoHTponbHas cymma LRC (CRC16)
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B cnyyae HeycnewHoOro BbINOMHEHUMST OTBET npubopa O6ygeT WMeTb CrneayoLlyto

CTPYKTYpPY:
Ne 6anTa B HanmeHoBaHue nons Mpumep 3HayveHun (hex)
3anpoce
1 CeTeBoWn agpec 0x1B
2 dyHKUMA (ycmaHoeneH cmapuwul 6um) 0x90
3 Kopn owmnbkun Code
4 (5) KoHTponbHas cymma LRC (CRC16)

Mpumep 3anpoca n oTBeTa B cnyyae owunbku B pexmume RTU (B wecTHaguatepuyHoM
npeacraBneHnn):

3anpoc: 1B 10 00 1C 00 04 08 00 09 06 1B 06 01 FF CF 50 16

Oreer : 1B 90 OE EC 03

Mpumep 3anpoca n oTBeTa B criydyae owunbkn B pexxume ASCII (B wecTHaguaTepmyHoOM
npeacraBneHun):

3anpoc: 3A 31 42 31 30 30 30 31 43 30 30 30 34 30 38 30 30 30 39 30 36
31 42 30 36 30 31 46 46 43 46 41 45 0D OA

Orser : 3A 31 42 39 30 30 45 34 37 0D 0A

Mpumep 3anpoca n oTeBeTa B crniyyae owmnbkn B pexunme PPP (B wecTHaguatepuyHoMm
npeacraBneHun):

3anpoc: 7E 7D 3B 7D 30 7D 20 7D 3C 7D 20 7D 24 7D 28 7D 20 7D 29 7D 26

7D 3B 7D 26 7D 21 FF CF 50 7D 36 7F
OrBer : 7E 7D 3B 90 7D 2E EC 7D 23 7TF

4.4 HectanpaptHasa ¢yHkumsa 72 (0x48 hex) «PaclumpeHHas 3anucb U YTeHue
pernctpoB ¢ Hymepauuen» (Extended Preset And Read Multiple Regs With

Numbers)
[aHHasa pyHKUMSA ABNSIETCA HECTAHOAPTHOW M BbIMOSHAET NOCNeaoBaTeNbHY 3anuchb U
yTeHne ABOMYHOTO  COOEPXMMOrO  LecTHaguaTMpaspsgHbiXx  pernctpos  npubopa.

O6beguHsieT B cebe BoaMOXHOCTM dpyHKLUMA 0X03 1 0x10, Nno3Bonsisi BbIMOAHUTL 3anucb U
YTEeHMEe 3Ha4YeHur PEerucTpoB 3a OAMH 3anpoc. Takke ecTb BO3MOXHOCTb KOHTPONMPOBaTb
NOPSIAKOBbLIN HOMEP 3arnpoCoOB 1 OTBETOB.

OuyeHb YacTo nMpu NonyyYeHUn AaHHbIX U3 Npubopa TpebyeTcs genaTb NapHble 3anpochl:
3anucb PErMcTpoB, 3aTeM YTeHue perncTpoB. [laHHas yHKUUS Bbina peanusoBaHa B LiENsX
3KOHOMMM KONMYEeCcTBa 3anpoCOB MPU BbIMNOMHEHUW 3aMUCK U YTEHUS PETUCTPOB, CBSI3AHHbIX
no cMmbicny. Hanpumep, npu YTeHnn apxmBoB Npubopa cHavyana TpebyeTcs ycTaHoBKka TUna
apxvBa v AaTbl 4Ns Noucka B apxvBe, a 3aTeM HENoCpPeCTBEHHO YTEHUE AaHHbIX.

VMcnonb3oBaHue gaHHon yHKUuK Hanbonee onpaegaHHO Npy paboTe No KaHanam CBs3W,
CMOCOBOHLIM BHOCUTb BpPEMEHHbIE 3adepXku B nepegade uHpopmaumm (GSM, GPRS
mogembl ¥ T.n.). B none 3anpoca nepepaloTca agpeca WM 3HAYEHUA 3anuCbiBaeMbIX
PerncTpoB, a Takke agpeca U KONMMYeCTBO PErncTpoB Ans vteHud. pu atom npubopom
CHayana BbINOSTHAETCA onepauus 3annucu 3HadyeHUn perncTpoB, a 3aTeM YTeHue. PesynbtaT
BbIMOSMIHEHUSA OaHHOW (OYHKLUMM aHanornmyeH BbIMNOMIHEHUIO [ABYX 3arnpocoB: CHavana ¢
dyHkumen 0x10, a 3atem ¢ dyHkumen 0x03. OpgHako, ecnn B npouecce BbINONIHEHUS
onepaumm 3anucu perucTpoB BO3HMKIA owmnbka, To Npubop BO3BpaLlaeT Kog OWMbKM He
NPUCTYNas K YTEHUIO PErncTpoB.

®OYHKUMS NO3BONSET BbINOMHUTL TaKkKe 3anucb PErucTpoB 6e3 4YTeHusl, UNn YTeHue
permcTpoB 6e3 npeasBapuTenbHOW 3anucu. B nepBom cryyae KONMYECTBO PErucTpoB Ans
YTEHUS yCTaHaBMMBAETCS B Hylb, 8 BO BTOPOM Cry4yae B Hyfb YCTaHaBNMBaETCSA KONMMYECTBO
3anncbiBaeMbIX PeructTpoB 1 6anT.

KoHTponb nopsiokoBoro HoMepa 3anpoca/oTBeTa O4YeHb Mones3eH Torga, korga MoXeT
ObiTb HapyLLleHa ecTecTBEHHas NocreaoBaTeNbHOCTb 3anpocoB M OTBETOB. Hanpumep, npu
ncnonb3oBaHUM KaHana nepedadn GPRS naysbl Mexay OoThnpaBKoW 3anpoca U NonyyYyeHuem
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OoTBETa MOryT WMETb O4YeHb CYLIECTBEHHY BenuMyuHy. He poxgasBwucb OTBeTa,
nporpammHoe obecnevyeHne BEPXHEro YPOBHS MOXET mnocriaTb MOBTOPHbIM 3anpoc. B aToT
MOMEHT Mocre AnuTenbHOM 3agepkn byaeT nonyvyeH OTBET Ha NepBY0 NMOMNbITKY 3anpoca u
nporpaMmmHoe obecrneyvyeHne MNOLIMEeT CrneaylLwmin, Apyrom no cmbiciy 3anpoc. B oTBeT Ha
970 BygeT nonyyeH OTBET Ha BTOPYI MOMbITKY NepBoro 3anpoca. Ecnv He KoHTponupoBaTb
NOPSIAKOBBLIA  HOMEpP 3anpoCoB W OTBETOB, TO [MOMYYEHHbIW OTBET MOXeT ObiTb
WHTEepNpeTMpOBaH Kak OTBET Ha BTOPOW 3anpoc, XOTs, MO CYTU, OH UM He sBrnseTcd. Takue
HapyLLleHus nocneaoBaTenbHOCTEN MOTYT MPUBOAMTL K OLLIMOKaMm.

3anpoc copepxuT rMorne nopsigkoBOrO HOMEpa 3anpoca, KOoTopoe BOo3BpallaeTcs
BbluMciMTenem B oTBeTe. [py OTNpaBke Kaxgoro criedytolero 3anpoca nporpamMmHbIM
obecneyeHneM BEPXHErO YPOBHSI PEKOMEHIYETCS U3MEHSTb 3HAYeHe NOoPSAKOBOrO HOMepa,
a npu nomnyyeHWM oTBeTa KOHTPONMPOBaTb COBMAJEHWE 3HAYeHMI Mnoren MopsiaKOBOro
HOMepa B 3anpoce v oTBeTe.

3anpoc:
T| || L-e1 L6t | E e
Cer.|®ynku| T | 2| T | 3 T3 TS 5|3 | €| E | Pervctp | peructp DEr-0B KoHTp
agp |0x48 | @ | X | | X |2 |2 |2 (2 |2|2| 2|2 (crapw | (Mnagw cymma
Z _ o 2,3...N
6anT) 6anT)

«MHdbopMaLMoHHas YacTby 3anpoca CoAepPXXUT Nons:

RaH — ctapwui 6anT Ha4YanbHOro agpeca anst YTeHus;
RalL — mnagwwuin 6anT Ha4YanbHOro agpeca Ans YTeHus;
RcH — cTtapwmin 6anT Konuyectsa perucTpoB 4515 YTeHUs,
RcL — mnagwmi 6ant konudectea perMcTpoB Afst YTeHUS,
WaH — ctapwuii 6anT HadanbHOro agpeca ang 3anucu;
Wal — mnagwmuin 6ant HavyanbHOro agpeca Ans 3anucu;
WCcH — ctapwmin 6anT KonnyecTBa permcTpoB ANs 3anucu;
WcL — mnagwunn 6anT konndectea permcTpoB Ans 3anucu;
WcbH — ctapwui 6anT cyeTymnka KonnyecTBa 3anucbiBaeMblx 6anT;
WcbL — mnaawum 6anT c4eTymKka KonnmyecTBa 3anmcbiBaeMbiX OanT;
NumH - ctapwuin 6anT Homepa 3anpoca;
NumL - mnagwwmn 6ant Homepa 3anpoca;
3Ha4YeHus 3anMcbiBaeMbIX PErMCTPOB.
Ecnn He TpebyeTcsa BbiNONHATL YTeHMe, To nons RcH n RclL yctanaenueatotca B 0. Ecnn
He TpebyeTtca 3anuck, To nona WcH, WcL, WcbH, WcbL ycraHasnusatotcs B 0 u none
«3HayeHue 3anucbiBaeMblX NapaMmeTpoB» OTCYTCTBYET.

OTBeT B cnyyae BbINosiHeHUst 6e3 oWnbOoK:

Konunyectso | KonuyecTtso
Gant Gant NumH | NumL 1-bin1 1-bin1 EaiiTh
CeT. |OyHKU.| OaHHbIX B | [aHHbIX B perncTp | peructp KoHTp.
(n3 (3 perncTpo
agpec | 0x48 oTBeTe oTBeTe (cTapww |(MnagLm cymMmma
o . |3anpoca)|3anpoca)| ‘. ~_ - o B2,3...N
(ctapwwun | (Mnagwmn n 6anT) | n 6an)
GanT) GanT)

B Clniydae ycnewHoro BbINOJIHEHUA B OTBETE MPUCYTCTBYET COAEPXMUMOE 3alpOLUEHHbIX

PEerncTpoB.

MNone

«KonnyectBo 6GanT AOaHHbIX B OTBETE»

OyoeT paBHO KONMUYeCTBY

3anpOLLEHHbIX HA YTEHME PEerncTpoB, YMHOXEHHOMY Ha ABa. [lpounTtaHHOe coaepkxumoe
perncTpoB HaumHaeTcsa ¢ 6banTa, crneayrowero 3a mnagwum 6antom nons «Konmyectso 6ant
AaHHbIX B OTBETE» W 3akaHuMBaeTcst OanToMm, npealecTByowmM nonto «KoHTponbHas
cymma». [lMopsgkosbin Homep B oteBeTe (6anTbl NumH m NumL) gomkeH coBnagatb C
NOpPsiAKOBbIM HOMEPOM B 3anpoce.
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OTBeT Npy BO3HUKHOBEHUWN OLUNGKMK:
y ®yHkumna 0xC8 Ko Ko
CeTteBom yHKU A A NumH NumL KoHTp.
(ycTtaHoBnNEH oLn6KM oLn6KM
agpec o (v3 3anpoca) | (u3 3anpoca)| cymma
cTapLumin 6ur) YTeHUs 3anmcu

[Ana nHdopMMpoBaHUs BedyLero o TOM, YTO ornepauuns He BbINOSIHEHA UK BbIMOMHEHA C
owmnbkon, npubop ycTaHaBnNMBaeT cTapwun O6uT nona «PyHkuma» B oTBeTe. banThl,
cnegywowmne 3a nonem «dOyHkuma», OyayT cogepxaTb KoAbl OWMOKM YTEHUS U 3anucu
COOTBETCTBEHHO (3HayeHus KoaoB owunbok npueedeHbl B [NpunoxeHun 4). MNopagkoBbin
Homep B oTteeTe (6anTbl NumH n NumL) gomkeH coBnagatb C NOPsSiAKOBbIM HOMEPOM B

3aripoce.

Hwxe, ana npnbopa ¢ ceteBbiM agpecom 27, npuBeaeH dopmat 3anucu 2-X pernctpos,
HauynHas ¢ 8550-ro n YyTeHne 2-X perncTpoB HaynHas ¢ 28-ro:

Ne 6anTa B HanmeHoBaHue nons Mpumep 3HaveHun
3anpoce (hex)
1 CeTteBov agpec 0x1B
2 DyHKUNA 0x48
3 HavanbHbIn agpec YTeHus (cTaplumn 6anT) 0x00
4 HavanbHbIn agpec YTeHusa (Mnagwui 6anT) 0x1C
5 KonnyecTBo permctpoB s YTeHus (ctapumni 6anT) 0x00
6 KonunyecTtBo pernctpoB ang yreHuns (mnagwuin 6anT) 0x02
7 HavanbHbIn agpec 3anucu(ctapumnn 6anT) 0x21
8 HavyanbHbIn agpec 3anvcn (Mnagwunn 6anT) 0x66
9 KonnuyecTBo permctpoB angd 3anucu (ctapLumii 6anT) 0x00
10 Konu4yectBo perncrpos ansa 3anvcu (Mnagwmnn 6amr) 0x02
11 KonnyectBo 6anT ans 3anvcu (ctapumi 6anT) 0x00
12 Konnyectso 6anT ang 3anucu (Mnagwunn 6anT) 0x04
13 lMopsiaKoBLIM HOMEp 3anpoca (cTapwuni 6anT) 0x00
14 [MopsgkoBbIN HOMEp 3anpoca (Mnagwun 6anT) 0x01
15 1-bI perncTp Ans 3anucu (ctapwnin 6anT) 0x00
16 1-bI perncTp ansa 3anucu (Mnagwmn 6anT) 0x00
17 2-bli perucTp Ans 3anucu (ctapwnmn 6amnT) 0x00
18 2-bl PErncTp Ang 3anucu (mnagwmi 6anT) 0x00
19 (20) KoHTponbHasa cymma LRC (CRC16)
B cnyyae ycneuwHoro BbINONHEHUs OTBET npubopa byaet MMeTb CneayoLyo CTPYKTYPY:
Ne 6arta B HanmeHoBaHue nons Mpumep 3HaveHun
3anpoce (hex)
1 CeTteBol agpec 0x1B
2 DyHKUNA 0x48
3 KonuyectBo 6anT gaHHbIX B OTBETE (CTapLumm 6anT) 0x00
4 KonnyectBo 6anT gaHHbIX B OTBETE (MNagLwumim 6anT) 0x04
5 MopsgkoBbIN HOMep 3anpoca (cTapmi 6anT) 0x00
6 [MopsgkoBbIN HOMEp 3anpoca (Mnagwunn 6anT) 0x01
7 1-bi1 permcTp (cTapwmnn 6anT) 0x00
8 1-bi peructp (Mnagwmin 6anT) 0x00
9 2-bIni perncTp (ctapumm 6anT) 0x00
10 2-bln pernctp (Mnagwun 6anT) 0x00

11(12)

KoHTponbHasi cymma

LRC ( CRC16)
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B cnyyae HeycnewHoOro BbINOMHEHUMST OTBET npubopa O6ygeT WMeTb CrneayoLlyto
CTPYKTYpY:

Ne 6anTa B HanmeHoBaHne nons Mpumep 3HauveHun
3anpoce (hex)
1 CeTeBoWn agpec 0x1B
2 dyHKUMA (ycmaHoeeH cmapuwul 6um) 0xC8
3 Koa owmnbkn yteHus Code
4 Kog ownbkun 3anucu Code
5 MopsagkoBbI HOMep 3anpoca (cTapunin 6anT) 0x00
6 MNopsakoBbI HOMep 3anpoca (Mnagawun 6awnT) 0x01
7 (8) KoHTponbHas cymma LRC (CRC16)

Mpumep 3anpoca K oTBeTa B crydae owubkn 3anucnm B pexume RTU (B
LuecTHaguaTepnu4yHoOM npeacTaBneHum):

Bampoc: 1B 48 00 1C 00 02 21 66 00 02 00 04 00 01 00 00 00 00 57 CF

Oreer : 1B C8 00 OE 00 01 42 23

Mpumep 3anpoca u oTBeTa B cnyyae owunbkm 3anucn B pexume ASCI (B
LecTHaauaTepn4yHoOM NpeacTaBneHnm):

Banpoc: 3A 31 42 34 38 30 30 31 43 30 30 30 32 32 31 36 36 30 30 30 32 30 30 30
34 30 30 30 31 30 30 30 30 30 30 30 30 46 31 0D OA

OrBeT : 3A 31 42 43 38 30 30 30 45 30 30 30 31 30 45 OD Oa

Mpumep 3anpoca M oTBeTa B cnyyae ownbknm 3anmcun B pexunme PPP (B
LecTHaauaTepn4yHoOM NpeacTaBneHnm):

Banpoc: 7E 7D 3B 48 7D 20 7D 3C 7D 20 7D 22 21 66 7D 20 7D 22 7D 20 7D 24 7D 20
7D 21 7D 20 7D 20 7D 20 7D 20 57 CF TF

Oreer : 7E 7D 3B C8 7D 20 7D 2E 7D 20 7D 21 42 23 7TF
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5 OnucaHue napameTpoB, AOCTYMNHbIX NO CEeTHU

3HayeHnsa HaCTPOEYHbIX, TEKYLLMX, apXMBHbIX MapamMeTpoB BCeraa nepefarTcs B cucteme
eanHuy, CU He3aBUCMMO OT CUCTEMBI €QUHUL, OTOBpaeHUs1, yCTaHOBIIEHHOW B Nnpubope.

51 MCHOHb3yeMbIe TUNbl AAHHbLIX U YCNNOBHbIE 0603HauYeHun

e unsigned char — BOCbMNBbUTHOE 6E33HAKOBOE LIENOE YUCIO;

¢ signed char — BOCbMMOMTHOE 3HAKOBOE LIENI0E YMCHO;

¢ unsigned short — wecTHaguaTnbuTHoe 6e33HaKOBOE LIENOE YNCHIO;

¢ signed short — wecTHagUaTMbUTHOE 3HAKOBOE LiENoe YNCO;

e unsigned long — TpuauaTnaByxpaspsaHoe 6e33HakoBoOe Lenoe Y1CIo;
e signed long — TpuguaTnaByxpaspagHoe 3HakoBoe Lienoe YUcro;

o float — BelleCTBEHHOE YMCMIO OOMHAPHOM TOYHOCTUM C MNaBaloLwWen 3ansaTon,
cooTBeTcTBYloLWee cTaHaapTy «|IEEE 754»;
e double - BellecTBEHHOE YKCNO [OBOMHOM TOYHOCTM C MNraBaloWen 3anaTon,

cooTBeTCcTBYOWEee cTaHaapTy «IEEE 754y,

e hit field — 6utoBoe none. MNMpumeHsieTca Korga BHYTPU OOHOrO UMW HECKOSNbKUX GanT
pasHbiMM  BuTamu  wnu  rpynnamm  OUTOB KOAMPYEeTCs pasnuyHad Mo CMbICny
nHgopmaumnsa. Ecnu B nosicHeHusix 3anncaHo «but NeO», To MmeeTtca BBMOY cambln
Miagwun 6ut Ganta; «but Nel» - 6uTt, cnegylowmi NO CTApLUIMHCTBY 3a CaMbiM
MaagwunMm; ..., «but Ne8» - cambin ctapwmnn 6ut, «but Ne9» - cambin mMnagwunn 6ut
cnegywuwero 6anta u T.4. ABnseTca MOMHbIM aHanorom OUTOBLIX MNorien s3blka
nporpammupoBaHus CU;

e [N] — maccuB n3 N anemeHTOB. Hanpumep, 3anucb «unsigned char[4]» o6o3HavaeT
MaccuB 13 4-X arieMeHToB Tuna unsigned char;

e RO — pgoctyn TonbKo Ha YTeHue (read only);

e R/W — goctyn Ha yTeHue n 3anuck (read/write);

R/W* — poctyn Ha JyteHne u 3anucb (read/write). 3anucb paspelleHa TONbKO MNpwu

0CObbIX YCMOBUSIX, KOTOpble ByayT cneynanbHO OroBapmBaThCs;

(") — pasmep onga GUTOBOro NOsi yKasaH B KONMYECTBE OUT;

AY — apxmB 4YacoBow;

AC — apx1B CyTOYHbIN;

AM — apxmB MECSAYHBbIX;

AW — apxuB UTOroBbIN;

TB — Tennoson BBOA;

e [l — gononHUTENbHbIA NapameTp;

5.2 Cyl.l.l,eCTByIOLLIIAe TUNbI 3HAYEeHUN U TepMUuHonorusa

N3amepsiemble 1 BblYUCTIsiEMble NapaMeTpbl Nprubopa MOXHO pas3aenniTb Ha MIHOBEHHbIE U
apXMBHbIE.

MrHOBEHHbIE AaHHbIE AOMNONMHUTENBHO TEPMUHONOIMMYECKM NoapasaensaioTcs Ha Tekywme,
n Tekywume ntoroeble. Nog TeKkywmMMn gaHHbIMM MOHUMAKTCS MIHOBEHHbIE NU3MEPEHHbIE U
BbIYMCINEHHbIE NMapameTpbl TakMe Kak TemnepaTypbl, OABMEHUs, pacxodbl TEMMOHOCUTENS,
TENnOBON MOTOK, pas3HOCTb Temnepatyp M T.4. lMog TeKywmmnm UTOroBbiIMM AaHHLIMU
NMOHUMAIOTCA WMHTErpanbHble NapamMeTpbl TennonoTpebneHns oT MomeHTa cbpoca apxvBa
npmnbopa 4o TeKywero MomeHTa. T.e. 3TO AaHHble, NPeACTaBNALWME KHAapacTaloLWUNn NTor»
napameTpoB TennonotpebneHna (o06bembl, Maccbl, TENNO, Pa3HOCTb Macc, BpPeMeHa
HOpMarbHOW paboTbl U OTCYTCTBMSA cyeTa U T.4.). JUCKPETHOCTb OBHOBNEHNA MrHOBEHHbIX
napamMeTpoB 3aBMCUT OT pexmnma paboTbl npmnbopa.

ApX1BHbIE JAaHHblE MOXHO pa3genuTb Ha 2 rpynnbl NO AUCUMNIINHE apX1BUPOBAHMS:

e CUHXPOHHblE apXxuBbl. OTO apXvMBbl Y4aCOBOW, CYTOYHbIA, MECHAYHbIA, WUTOrOBLIN.
dopmMmMpoBaHME apXMBHbLIX 3annUcen MPOUCXOOAUT PEryrsipHO U C MNEePUOANYHOCTBIO,
onpegensemMon TUNOM apxuBa. ApPXMBbI 4YaCOBOMW, CYTOYHbIA, MECHYHbLIA WUMEKT
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WMHTepBaribl apXMBUPOBaHUS COOTBETCTBEHHO Yac, CYTKWU, U MecCsl, N cogepxaTt AaHHble
0 TennonoTpebneHnn Ha 3TOM WHTepBane (TemnepaTypbl U AABMEHUS CpedHue Ha
WHTepBane, o0ObeMbl, Maccbl, Tenno MnoTpebneHHble 3a 4ac, CyTKM U  Mecsy,
COOTBETCTBEHHO). APXMB WTOrOBbLIN MMEET WMHTEPBAST apXMBMPOBAHUA OOHU CYTKM W
XPaHUT TOMbKO WHTErpanbHble napameTpbl TennonoTpebneHns oT MOMeHTa cbpoca
apxuBa npubopa A0 MOMeHTa apxuBupoBaHus (06bEMbI, MaccChbl, TEMNSO 3a BCE BPEMS
paboTbl 0T cbpoca apxmBa 4O MOMEHTa apxuBmpoBaHus). o cyTn, apxmBHasa 3anucb
NMTOrOBOrO apxuBa $BMASETCA 3aapXMBUPOBAHHbIM 3HAYeHWeM TeKylmux WUTOroB Ha
MOMEHT apxuBupoBaHus. Bpemss apxuBupoBaHUs oOnpefensieTca HacTpOeYHbIM
napametpom «4ac otdeta». [ata apxuBupoBaHus onpenensercsa HacTPOeYHbIM
napameTtpom «[aTta otyeTa». YacoBas apxmBHas 3anucb C XPOHONOMMYECKON METKOWN
«10 yacoB» xpaHUT napameTpbl TennonoTpebneHns, 3aduKkCMpoBaHHbIE Ha NHTEpBane
BpeMmeHu ¢ 10:00:00 go 11:00:00. Ecnu paTta oTtdeTa 3agaHa 25, a 4ac oTyeTa 23, TO
opMMpOBaHNE CYTOYHbIX M WUTOroBbix 3anucen Oyaet npoucxoguTtb B 00:00:00.
Kaxxgasa cytouHas n utorosasi 3anmcb 6yayT uMeTb XpoHonornyeckyto meTtky A0.MM.IMT
234. dopmumpoBaHne MecsaudHbIx 3anucen byaeT npoucxoantb B 00:00:00 26-ro ymcna
KaXxgoro mMecsiia 1 apxuBHas 3anucb 6yaeT MMeTb XpoHorornyeckyto metky 25.MM.IMM
23u4.;

® ACUHXPOHHbIE apxmBbl. ITO apxuB M3MeHeHWN 6a3bl AaHHbIX, apxuB CcOObITUN,
AanarHoctmyeckum apxme. PopmMmpoBaHNE apXUBHbLIX 3anucen NPoUCXoamT aCUHXPOHHO
No BpeMeHW, TOSIbKO MPW HaCTynreHun onpefeneHHblX cobbiTun (nameHeHna 6asbl
AAHHbIX NOSib30BaTENEM, BbIMOSIHEHNE Pa3fIMYHbIX CEPBUCHLIX ONepaunn, Taknx Kak
cbpoca apxuBa u T.4.).

5.3 CuuTbiBaHME MFHOBEHHbIX AAaHHbIX

CuntbiBaHME MIHOBEHHbIX (TEKYLLMX U UTOrOBbIX TEKYLUMX) 3HAYEHUA NMPOU3BOAUTCS Npwu
NOMOLLM oOnepauuMm 4YTeHue pernctpoB. AJpec CTapToBOro peructpa And  YTeHus
onpeaenseTca TeM, Kakme UMEHHO, TeKyLLMe U TeKyLme UTOroBble AaHHbIe, YATAOTCS (CM.
«Tekyuwme 3Ha4YeHne» 1 «TeKyLine NTOroBbie 3Ha4YeHUs»).

54 OpraHusauvm dpPXUBOB N CYNTbIBaHNEe apXUBHbLIX AAaHHbLIX

CUHXPOHHbBIE N ACMHXPOHHbIE apXMBbl OpPraHM30BaHbl Kak KONbLEBbIE WMHAOEKCUPYEMbIE
CTPYKTYpbl. APXMB KaXgoro Tvna umeet onpeaeneHHyo rnybuHy. Npu 3anonHeHun apxuea
Ha MNOSHYK rNyOGuUHY apXxMB «3aKONbLIOBLIBAETCA», YTO MPUBOOUT K TOMY, YTO Ha MECTO
caMbIX CTapblX apXMBHbIX 3anncen 3aHOCATCHA HOBble 3HadeHusi. Hpopmaums o BegeHun
apxmBa [OOCTynHa pAns CcuuTbiBaHus. T.0., CUCTEMA BEPXHEro YPOBHS MOXET 3HaTb,
HACKOMbKO 3arofiHEH apXMB, 3aKONbLOBAH S OH, MakCUManbHyl rnyouHy apxmea, pasmep
apX1BHOW 3anucu u 1.4.

5.4.1 CyumbleaHue GaHHbIX CUHXPOHHbIX apXueoe

JlocTyn K UTEHMI0O apxMBHbIX 3anucel NpPOU3BOAUTCS 4Yepe3 ykasaHue npubopy
AaTbl/BPEMEHN apXMBHOW 3anucu M Tuna 4YMTaeMoro apxuBa. YUTeHue apxvMBHOMW 3anucu
BbIFNAAUT crieayowmm obpasom:

° Onepau,vm 3arnncun perncrTpos, «Tvn yntaembix OaHHbIX» C YKa3aHuem lIZI,(EITF-J/BpeMeHl/I
apxvMBHON 3anmncu (C TOYHOCTBIO 4O Yaca) 1 TUna apxmea, KOTOpbI HA4O NPoYNTaTh;

e Onepaumsa yYTeHus pernctpoB. AOpec CTapTOBOro perucrpa Ans YTeHuUs 3aBUCUT OT
TMna 4YnTtaemMoro apxusa. Konu4yecTtBo perncTtpoB cooTBeTCTByeT AOJIMHe apXI/IBHOIZ
3anucu, nnu gnvHe pparMeHTa apxuBHOM 3anmMcu. 3a OOUH NPUEM MOXHO NPoYUTaThb
coepXXUMoe TOSNbKO OHOM apXUBHOW 3anucu.

5.4.2 CyumbieaHue GaHHbIX aCUHXPOHHbIX apXxueos

N3-3a TOro, 4TO B rPynne acUHXPOHHbLIX apXVMBOB HOBbIE 3aMMCKM MOFYT MOSIBMATLCS B
MPOU3BONbHLIA MOMEHT BPEMEHW, AOCTYMN K YTEHUIO apXMBHbIX 3anucei caenaH 4yepes
yKkasaHWe WHOeKca apXMBHOW 3anuck, KoTopyto TpebyeTcss npountaTb. B atom cnyvae,
cucTeMa BEPXHEro YPOBHSI YiTaeT MHGopMaumio o BeaeHun apxmea (cMm. « UHdopmaumsa o6
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ACUHXPOHHbLIX apXuBax»), onpegenseT HAaCKONbKO OH 3arofiHEH U YTaeT apxXuB 3anuchb 3a
3anucbto. [1ns aToro oHa genaeT 3anpoc Ha 3anucb PErMCcTpoOB, B KOTOPOM yKasblBaeT MHOEKC
TOW 3anucu, HaumHas C KOTopon TpebyeTcs nonyynTb AaHHble. 3aTemM AenaeTt 3anpoc Ha
YTeHMe perncTtpoB. 3a OAMH 3anpoc MOXHO MpoyuTaTb cogepxumoe ot 1 oo 16 cocegHmnx
3anmcen aCMHXPOHHOIro apxmea. YteHne 32-X apXuBHbIX 3anncemn, HauynmHas ¢ camoun NepBon,
ByneT BbIrNA4eTb Takum obpasom:

e Onepauusa 3anncu perncTpoB, « TuUn YntaembiX AaHHbIX» C YKadaHUeM WHOEKCa 3anvcu
0 (cm. «Tun_ymTaembix AaHHbIX»). B oTBeT npubop npucbinaet noaTBepXaeHue
3anucu,

e Onepaunsa 4TeHUs perncTpoB. ALpec CTapToOBOro perncrpa And YTEeHWUs 3aBUCUT OT
TMna apxuBa (CM. «ApXMBHbIE 3anUCU _aCUHXPOHHbLIX apxuBoB»). KonnyecTtBo
YMTaeMbIX PErucTpoB COOTBETCTBYeT 16-TM 3anmncsam ucxoaa u3 pasmepa apXMBHOW
3anucu. B otBeT npmbop npucbinaeT cogepXxnumoe apxXmBHbIX 3anucen ¢ nHgekcamm O-
15;

e Onepauusa 3anucu perncTpoBs, « TUN YNTaembIX JaHHbBIX» C YKazaHMeM MHAEKca 3anucu
16 (cMm. «Tun_uymTaembiX AaHHbIX»). B oTBeT npubop npuckbinaeT noarsepxaeHve
3anucuy;

e Onepaunsa 4TeHuUs perucTpoB. Agpec CTapTOBOro perncrpa Ana YTeHWUs 3aBUCUT OT
TMna apxmBa (CM. «ApPXMBHbI€ 3anMUCU_aCUHXPOHHbLIX apxuBoB»). KonnyecTtBo
YMTaeMbIX PermcTpoB COOTBETCTBYET 16-TM 3anucam ucxogs u3 pasmepa apxvMBHOM
3anucu. B otBeT npubop npucbinaet coaepXmmoe apxXuBHbIX 3anucen ¢ MHAEeKcamu
16-31.

5.5 PeKomer.yemaﬂ nocnenoBaTesyibHOCTb CYUTbIBAHUA OAaHHbIX

B GonbluMHCTBE Cry4aeB 3adaya CUYMTbIBAHMSA OAHHbIX CBOAMTCS K YTEHUIO TEKyLUX
nokasaHWi BblMUCIUTENS W MONyYeHU0 apxvMBoB. [Ons  ¢dopMMpoBaHMS  OTYETHbIX
BEOOMOCTEN UMW MHTEpNpeTaumMm AaHHbIX MOXeT notpeboBaTbcs MHPOpMaLus o npubope
wvnn ero HacTporkax. Mcxoas w3  3TOro, MOXHO pPeKOMeHAOoBaTb  CrieayloLLyto
nocnenoBaTenbHOCTb 3aNpOCOB:

e YTteHne mnHpopmaumm ob yctponctee. BbINONHAETCSA KOHTPONb TUNa MOAKMHYEHHOro
npnbopa, Bepcumn ero BCTPOEHHOro nporpammMHoro obecneveHusi, CEpUMHOro Homepa u
T.4.;

YUTteHne HacTpoek npubopa;

UTeHne nHpopmauumn 0 CUHXPOHHbBIX M aCMHXPOHHBIX apXmBax, MHTepBarn AaT apXMBOB,

UTeHne TeKyLnX, UTOrOBbIX TEKYLLUNX 3HAYEHUI;

UTeHrne CUHXPOHHbLIX apXMBOB;

UTeHne aCUHXPOHHbIX apXM1BOB.
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6 Kapta nepeMeHHbIX

B paHHOM pasgene onucbiBalOTCA CTPYKTYPbl AaHHbIX, OOCTYMHble ANA YTEHUS WIu
3anucu. [Ina kaxgoro napameTpa ykasbiBaeTcs agpec (Unu cMelleHre), pa3Mep napameTpa,
€ro TUMN 1 Pexum JocTyna.

6.1 WHdopmauumsa o6 yctponcrtsee

[laHHaa CcTpykTypa npeaHasHadeHa Afis NoryvyeHus uHgopmaumm o Tune u Moaenu
NOAKITHOYEHHOrO YCTPONCTBA, ero CeEpUnMHOM Homepe, Bepcumn MO, nopsagke nepegayn 6anT m
pernctpoB 1 T.4. Ons nonydeHus mHdopmaumm o6 ycTponcTBe HeoOGXOAMMO BbINOSHUTL
onepaumio YTEHUSI COOEPXKNUMOro PermcTpoB.

OnvcaHue CTpYKTYpbl AaHHbIX

HasaHue Appec|Pasmep (6anT) Tun Hoctyn | NpumedaHne

Twun ycTponcTea 0 2 unsigned short R/O
lMporpammHas Bepcus 1 2 unsigned short R/O
AnnapaTtHas Bepcus 2 2 unsigned short R/O
KoHTponbHasa cymma MO 3 2 unsigned short R/O
Mogenb 4 1 unsigned char R/O Butel 0-7
Peseps 4 1 unsigned char R/O Butbl 8-15
CepuiiHbIn HOMep 5 4 unsigned long R/O

Bo3amoxHble 3HaYeHus:

e Twun ycTtpouncTsa: gonyctumoe 3HadeHue tuna TB7-5890 (0x1702).

e [lporpammHas M annapatHas Bepcuun: CcTapwun OanT coaepXUT HOMEp Bepcuu,
MragLwum — HoMep peaakumn.

e KoHTponbHas cymma nporpaMMHoOro obecnevyeHus.

e Mogens: mogenb Boluucnutens (0-3).

o CepunHbIn HOMep npubopa.

6.2 Tun yuTaeMbiX AaHHbIX

HekoTopble faHHble MOXHO MNOMyYuTb M3 Npubopa TOMbKO BbINOMHMB CheuuanbHyo
nocnefoBaTeNibHOCTL 3anpocoB. Hanpumep, 310 kacaeTca YTeHus apxmsoB. [1pu nomoLum
ornepauun 3anncu perMcTpoB cUcCTemMa BEPXHEro YPOBHS coobuiaeT npubopy, Kakne MMeHHO
AaHHble OHa cobupaetca unTtaTb. Hanpumep, «apxmB 4vacoBon 3a 21.04.2011 14:00:00».
[anee cuctema BepXHEro YpOBHA YUTaeT MWHTepecyllme ee [aHHble U3 agpecHoro
NPOCTPaHCTBA, COOTBETCTBYIOLEro 3anvCaHHOMY TWUMy [OaHHbIX (Y4TeHue perucTtpos). B
MOMEHT MOSflydeHnsa 3anpoca Ha 4TeHne npubop roToBWUT faHHble, BydepupyeT ux, u
nepefaetr CUCTEME BEpPXHEro YpPOBHSA. T.0. YTEHME apxMBHbIX AaHHbIX BbIMAOUT Kak
HEeCKOMbKO nocnefoBaTesbHbIX CepU onepaunn «3anucb PermcTpoB, YTEHNE PErMcTpoOBY.

Ctpyktypa «Tun 4umTaemMbiX AaHHbIX» [AOSMKHA WCMNOMb30BaTbCA CUCTEMOW BEPXHEro
YPOBHS NpU 4YTEHUNW apxuBa NapamMeTpoB, apxvBOoB W3MeHeHU 6asbl  AdaHHbIX,
aAMUHUCTPATUBHBIX COBLITUI 1 ANArHOCTUK.

OnucaHue CTPYKTYpbl AaHHbIX

HasBaHuve Appec |Pa3mep (6anT) Tun Hoctyn |[pumevaHue
JaTta: geHb 99 1 unsigned char R/W Butbl 0-7
[aTa: mecsay 99 1 unsigned char R/W Butbl 8-15
HaTta: rog-2000 100 1 unsigned char R/W Butbl 0-7
Bpewmsi: yac 100 1 unsigned char R/W Butbl 8-15
Bpems: MUHyTa 101 1 unsigned char R/W Butbl 0-7
Bpewmsi: cekyHaa 101 1 unsigned char R/W Butbl 8-15
Twun apxuBa 102 2 unsigned short R/W
Homep 3anucu 103 2 unsigned short R/W
Pe3seps 1 104 2 unsigned short R/W
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Cnuncok nonewn CTpyKTypbl:

e [JlaTa: peHb: 1-31;

e [laTa: mecsu;: 1-12;

HaTta: roa: 3HayeHue roga muHyc 2000;

Bpewms: yac: 0-23;

Bpemsa: muHyta: 0-59;

Bpewms: cekyHaa: 0-59;

Tun apxuBa. [llpuHMmaeT 3HadeHua: 0—4acoBOoW apxuB, 1—CYTOYHbLIN apxuB, 2—

MECSYHbIN apXmB, 3—MTOroOBbIN apXmB;

e Homep 3anucu. O3HavaeT HoOMep 3anucu Ana YTeHud. [pu YTEHUM aCUHXPOHHbLIX
apXxvMBOB U3MEHSAETCHA OT HyNs OO «MakCMMalnbHOE KONMYEeCTBO 3anucen B apxuee - 1»
(cM. «ApXMBHbIE 3aMMCU aCUHXPOHHbLIX apXMBOB»). Takke AaHHOe Mnosie UCMNOoSb3yeTcs
AN TexHornornyeckoro YteHus flash-namatn.

[Mpn 4YTeHMn 4acoBOro, CYyTOYHOro, MECAYHOro, U UTOrOBOrO apxvMBa CUCTEMa BEpPXHEro
YPOBHSI OOMXHa YycTaHoBWUTb nons «fata:...», «Bpems:....», a Takke «Twun apxuBa» B
AONyCTUMble 3Ha4YeHUs (HeobxoOuMO BbLIMOSMHUTL oOrnepauuto 3anucu peructpos). [lone
«Homep 3anucu» npubopom wurHopupyetcd. [locne 3TOro HYXHO BbIMOMHUTL YTeHue
perucTpoB no agpecy, 3aBucdlleMy OT BblibpaHHOro tuna apxmea (CM. «ApxvBHas 3anvcb
(4acoBOW, CYTOYHbIN, MECSAYHbIN apXxmBbl)» U « ADXMBHAS 3anuUCb (UTOrOBLIN apXUB)»).

Mpn 4TeHnn apxmBa M3MeHeHusi 6a3bl JaHHbIX, apXMBa aAMUHUCTPATUBHBLIX COOLITUI UK
AMarHOCTUYECKOrO apxvMBa CUCTEMA BEPXHEro YPOBHsSI AOMMKHA YCTaHOBWUTb TONbKO Morse
«Homep 3anuncu» B gonyctMmoe ANs AAHHOrO Tuna apxuBa 3HayeHue (CM. «ApXMBHblE
3anMcn acMHXPOHHbLIX apXMBOB») (HEOOXOAMMO BLINOMHUTL OMepaunto 3anucu Pernctpos).
OcrtanbHble nona npubopom wurHopupytoTca. [locne 3TOro HYXXHO BbINOMHUTE YTEHUe
perucTpoB No agpecy, 3aBuUCALLEMY OT BbIOpaHHOrO Tuna apxmBa (CM. « ADXMBHbIE 3anucu
ACUHXPOHHbIX apPXMBOBY).

6.3 HacTpouku Bbluucnurens

HacTtpounku pasgenstiorca Ha 2 6onbluve rpynnbl: 3awumuieHHble KHOMkon «[ocTtyn» u
HaCTPOMKK, OOCTYMHbIE ANA U3MEHEHNA Bceraa.

6.3.1 Hacmpoliku 3aujuwjeHHbIe

[ocTyn K M3MEHEHUI0 HACTPOEeK OTKPbIBAeTCs MOCie OAHOKPATHOrO HaXaTUs KHOIMKU

«[docTtyn» Ha Bbluucnutene. MNMpu n3aMeHeHMN HacTpoek npubopa cructeMa BepXHEro YpOBHS
[0IKHA BbINOMNHUTL Creaylolime OencTBUs:

e oAaTb CEPBUCHYIO KOMaHAy «CTapT 3anucu HacTpoek» (CM. «CepBrcHasd kKoMaHaay);

e paccuymMTaTb KOHTPOSIbHYIO CYMMY 3arnucbiBaeMblX HACTPOEK M 3anucaTtb ee B CTPYKTYpYy
«MHopmaums o HacTporkax» (CM. « IHopMaLmMs 0 HAacTporKax»);

e 3anucaTtb COOEpPXMMOe HaCTpPOeK;

e ModaTb CEPBUCHYKD KOMaHAy «OKOHYaHue 3anucu Hactpoek» (cM. «CepBucHas
KOoMaHaa);

B MOMEHT nony4yeHnsa cepBMCHOM KOMaHAbl «OKOHYaHWEe 3anuMcu HacTpoek» npubop
CUMTaET KOHTPOSbHYIO CYMMY 3anuvcaHHbIX HacTPOeK U CpaBHMBAaET Mofy4YyeHHoe 3HayeHue
CO 3HayeHWeM KOHTPOSIbHOM CYMMbI, 3arnnucaHHOM CUCTEMOM BepXHEro YyposBHA. [lpwu
COBNageHnn 3HavyeHun npubop COXpaHSEeT HACTPOMKM B IHEProHe3aBUCHMMYH NaMsATb,
BbIMOMHAET aBTOMaTuU4eckur cbpoc apxvMBOB MNapaMeTpoB M HayuHaeT pabotatb B
COOTBETCTBUWN C KHOBbIMU» HACTPOMKaMW.
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6.3.1.1 CucmemHbie HacmpolkKu
OnuncaHue CTpYKTYpbl AaHHbIX
HasBaHue Appec| Pasmep (6anT) Tun Hoctyn | Mpumeyanme
Yac otyeta 105 1 unsigned char | R/W* Butel 0-7
HaTta otyeTa 105 1 unsigned char | R/W* Butbl 8-15
b1 c: geHb 106 1 unsigned char | R/W* Butbl 0-7
b1 c: mecsy 106 1 unsigned char | R/W* Butbl 8-15
BO1 c: rog 107 1 unsigned char | R/W* Butbl 0-7
b1 c: yac 107 1 unsigned char | R/W* Butbl 8-15
B2 c: aeHb 108 1 unsigned char | R/W* Butel 0-7
b2 c: mecsy 108 1 unsigned char | R/W* Butbl 8-15
B2 c: rog (He ncn.) 109 1 unsigned char | R/W* Butel 0-7
b2 c: yac 109 1 unsigned char | R/W* Butbl 8-15
Mcnonb3oBaHne B2 110 1(1) bit field R/W* But 0
Cnocob6 nepekntod. B 110 2(Y bit field R/W* but 1-2
Hoctyn k nepekn. B[ ¢
Knaswuar, 110 3(1) bit field R/W* but 3-5
Hoctyn k nepekn. B no
cetu 110 3 bit field R/W* but 6-8
Peseps 1 110 7(H bit field R/W* but 9-15
En. namepeHns 111 1(1) bit field R/W* But 0
Twn TepMogaT4MKoB 111 4N bit field R/W* Butbl 1-4
Peseps 2 111 1M bit field R/W* but 5
Peseps 3 111 25(1) bit field R/W* Butbl 5-31
Cnuncok nonewn CTpyKTypbl:
e Yac otyera: 0-23;
e [lata otyeTa: 1-31;
e B[11/2 c: peHb/Mecsu/rog/dac: gata M BpemMsi aBTOMATUYECKOro MepekntoveHus

akTuBHOM 6a3bl AaHHbIX. [lone «rog» urHopupyeTcs;
e Wcnonb3sosaHne b12: 0-b[12 He ncnonesyeTcq, 1-b[12 ncnonb3yetcs;
e Cnocob nepekntoveHna bL: O—Bpy4Hyto, 1—aBTOMaTUYECKU NO AaTe;
e [loctyn Kk mameHeHnto B[] ¢ knaBuatypbl: 0—3anpeT, 1—C naponem, 2—npu HaxxaTou

KHomMke «[ocTtyny;

e [loctyn Kk usameHeHuto Bl no cetn: 0—3anpeT, 1—C naponew;
e EanHnupbl namepenna: 0-CU, 1-MKC,;
e Twun TepmogaTumkos: 0—100 0=0.00391 (w=1.391), 1-500M a =0.00391 (w=1.391), 2-

Pt100 a =0.00385 (w=1.385), 3-Pt500 a =0.00385 (w=1.385);

6.3.1.2 Hacmpoliku mpy6

Bblumcnutenb xpaHUT HaACTponkn AByx 6a3 gaHHbIX. B kaxaonm 6ase gaHHbIX MOXeT ObiTb
3a4enCcTBOBaHO A0 6-Tn Tpyb ogHoBpeMeHHO. CTPYKTYypbl HACTPOEK BCeX TPYO MAEHTUYHbI. B
AaHHOM pasgene OyayT npeacrtaBneHbl 6a30Bble agpeca CTPYKTYp HACTpoek BCex Tpyd u
cMeLleHns (B KonNnyecTse perncTpoB) 4o NapameTpoB Tpyb oTHOCKUTenNbLHO 6a3oBoro agpeca.
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Cnucok 6a30BbIX agpecoB

HavmeHoBaHue bBasoBble agpeca
601 TB1 Tpy6a 1 113
601 TB1 Tpy6a 2 130
61 TB1 Tpy6a 3 147
601 TB2 Tpy6a 1 164
601 TB2 Tpy6a 2 181
601 TB2 Tpy6a 3 198
602 TB1 Tpy6a 1 233
602 TB1 Tpy6a 2 250
602 TB1 Tpy6a 3 267
602 TB2 Tpy6a 1 284
B02 TB2 Tpy6a 2 301
602 TB2 Tpy6a 3 318
OnucaHue CTPYKTYpbl AaHHbIX
HassaHue CwmeweHne |Pasmep (6anT) Tun Hoctyn| NMpnumeyaHue
HC no V 0 3 bit field R/W* Butbl 0-2
KoHTponb pab. 0 20 bit field R/W* Butbl 3-4
Hatumk P 0 1M bit field R/W* but 5
Tun BC 0 2( bit field R/W* Butel 6-7
Peseps 1 0 8() bit field R/W* Butbl 8-15
toor. 1 4 float R/W*
Pgor. 3 4 float R/W*
Pn 5 4 float R/W*
PB 7 4 float R/W*
Bec nmn. 9 4 float R/W*
VYH 11 4 float R/W*
VyB 13 4 float R/W*
Vpor 15 4 float R/W*

Cnuncok nonew CTPYKTypbl:

e HC no V: cnocob obpabotkm HC no obvemy. O—HeT, 1-be3 noact., 2—-C nogcrt., 3—-C
noac. U KOHTp. U, 4—CyeT OTMEHEH;
e KoHTp. pab.: koHTponb pabotocnocobHocTn pacxogomepa. 0—HeT, 1-CeTb (06LWwmin);2-
Nuousng,.;
HaTtyuk P: Hann4ne gatymnka namepeHna nasnenus. 0—Her, 1-ecTb;
Tun BC: Tvn BogocyeTumka. O—mexaHn4ecknin, 1-aneKkTpoHHbIN;
toor: gorosopHoe 3HavyeHue TemnepaTtypbl (0175 °C);
Poor: goroBopHoe 3HadeHune gasnenuns (0—1,667 MlMa (17 krc/cm2));
Pn: nonpaska Ha BbICOTY BoasiHoro ctonba (+0-9.99 m);
PB: BepxHui npegen nameperus gatyuka (0—1,667 MlMa (17 krc/cm2));
Bec umn.: Bec umnynbca (0—9999.9999 nutp);
VUH: HWXKHASA yCTaBKa Ha YyacoBon ob6bem (0-99999,9 m3);
VUB: BEPXHSs yCcTaBka Ha YacoBon o6bem (0-99999,9 m3);
e \/pgor: JOroBopHou Yyacoson o6bem (0-99999,9 m3).
6.3.1.3 Hacmpoliku mennoebix 680008
Bbluncnntens XxpaHUT HAacTponkn AByX 6a3 gaHHbIX. B kaxgon 6ase gaHHbIX MOXET ObiTb
3a€eNCTBOBaHO A0 2-X TENNOBbIX BBOAOB O4HOBPEMEHHO. CTPYKTYpbl HACTPOEK TemnsoBbIX
BBOAOB MOEHTMYHbI. B gaHHOM pasgene 6yayT npencrtaBneHbl 6asoBble agpeca CTPYKTyp
HaCTpPOeK TEenmnoBbIX BBOAOB W CMeLleHUs (B KONMMYECTBE PErucTpoB) A0 NapamMeTpoB
TENNoBbIX BBOAOB OTHOCUTENBLHO 6a30BOro agpeca.
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Cnucok 6a30BbIX agpecoB
HanmeHoBaHue basoBble agpeca
601 TB1 215
b1 TB2 224
62 TB1 335
b2 TB2 344
OnuncaHue CTPYKTYpbl AaHHbIX
HasBaHune CwmeweHnne |Pasmep (6awnT) Tun Hoctyn | NpumevaHne
CiH 0 1 unsigned char | R/W*
Peseps 1 0 1 unsigned char R/W*
dMmax 1 4 float R/W*
txgor 3 4 float R/W*
Pxgor 5 4 float R/W*
KT3 7 3(Y) bit field R/W* Butbl 0-2
OPT 7 3(1) bit field R/W* Butbl 3-6
HCnot 7 2() bit field R/W* Butbl 7-8
HC no dM 7 3(Y) bit field R/W* Butbl 9-11
HC no Q 7 3(Y) bit field R/W* Butbl 12-14
HC no dt 7 3(Y) bit field R/W* Butbl 15-17
dtmin 7 3 bit field R/W* Butbl 18-20
Mcn.ix 7 4N bit field R/W* Butbl 21-24
Mcn.tHs 7 1M bit field R/W* but 25
Peseps 2 7 6(!) bit field R/W* Butbl 26-31

Cnuncok nonew CTPYKTypbl:

CW: cxema nsmepenus (0-14, 0—TB He ucnornbayeTcs);

dMmax: yctaBka Ha HebanaHc YacoBon macchl (0—4%);

txgor: 4oroBopHoe 3HadYeHne TemnepaTtypbl xonogHom soasl (0-99 °C);

Pxgor: ooroBopHoe 3HayeHue aasrieHust xonogHom soabl (0—1,667 MIMa (17 krc/cm2));
KT3: O—tpyba 3 He ucnonb3yetcd, 1-namepeHne obvema B Tpydbe 3, 2—mM3mepeHue
TemnepaTtypbl B Tpybe 3; 3—n3mepeHne obbema 1 TemnepatypbiB Tpybe 3;

®PT: dopmyna pacyeTa Tenna:

= 0-Q12=M1(h1-h2)

» 1-Q12=M1(h1-h2)+dM(h2-hx)

= 2-Q12=M2(h1-h2)

» 3-Q12=M2(h1-h2)+dM(h1-hx)

« 4 -Q12=M1(h1-hx)

» 5-Q12=M2(h2-hx)

= 6-Q12=M1(h1l-hx)+M2(h2-hx)

= 7 -Q12=(M1*h1)-(M2*h2)-(M3*hx)

= 8-Q12=(M1*hl)-(M2*h2)-(M3*h3)

= 9-Q12=M1(h1-h2)+dM(h2-h3)

= 10 - Q12=M2(h1-h2)+dM(h1-h3)

HC no t: cnoco6 o6paboTtkm HC no t (0—c noacT., 1-cyeT OTMEH.);

HC no dM: cnoco6 obpaboTtkn HC no dM (0—HeT, 1-6e3 noact. 1, 2— 6e3 noact. 2, 3—c
nogct. 1, 4— noacr. 2);

HC no Q: cnoco6 o6pabotkm HC no Q (O—Het, 1-6e3 nogcrt., 2—C noAacTt., 3-cyeT
OTMEHEH);

HC no dt: cnoco6 o6pabotkm HC no dt (0—6e3 noacT., 1-C NOACT., 2—CYET OTMEH.);
dtmin: MMHMManbHO gonyctumas pasHocTtb t (0-2°C, 1-3°C);

Mcn. tx: cnocob ncnonb3oBaHusa Temnepatypbl xonogHon Boapl (0-hx He yunTbiBaeTcs,
1-poroBopHas, 2-n3amepsietTca B faHHoM TB, 3-usmepsietca B gpyrom TB);
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e lcn. tHB: cnocob Mcnonb3oBaHWs TemnepaTypbl HApyXHoOro Bo3ayxa (0-He namepsieTcs,
1-n3mepsetcs);

6.3.1.4 Hacmpolku donosiIHUMenbHO20 UMMY/IbCHO20 8xoda
Onucanne CTPYKTYpPbI AaHHbIX

HassaHwne Apgpec |Pasmep (6anT) Tun Hoctyn| [lpumeyaHue
Cnocob wncn. 353 3() bit field R/W* Butbl 0-2
YpOBEHb 353 1(1) bit field R/W* but 3

Eg.mam. 353 4N bit field R/W* Butel 4-7

Peseps 1 353 8(") bit field R/W* Butbl 8-15
Bec nmn./Tnoars. 354 4 float R/W*

3Ha4y.\H 356 4 float R/W*

3Hay.uB 354 4 float R/W*

Cnuncok nonew CTpyKTypbl:

e Cnocob ucn.: cnocob ncnonb3oBaHUA AOMNOMHUTENbHOrO MMNynbcHoro Bxoaa (0-HeT, 1-
KOHTP.CETU, 2-CHET NMNYNbCOB, 3-CUrHanmn3auus);

e YpOBEHb: YPOBEHb TPEBOrM curHanusaumm (0-HopmarnbHO Pas3oOMKHYTbIN, 1-HOpMarnbHO
3aMKHYTbIN);

e Epn.msmepenus: 0-m3, 1-kBT*y;

e Bec umn./Tnoare.: BeC umnynbca MNpu MUCNONb30BaHUN LOMNOSTHUTENbHOIO BXoda Ans
cyeTa nmnynbcoB (0-9999.9999) nnun Bpems noarTeepxaeHus Tpesoru (0.1-9.9 cek.) npu
MCNoMb30BaHMM BXOA4a Kak BXo4a curHanusauuu,

¢ 3Hay.YB/MH: makcumanbHoe/MHMManbHOE YacoBoe 3HayeHne napameTpa (0-99999.9)
B peXumMe cyeTa MMMysibCOoB.

6.3.2 Hacmpoliku He3awuuweHHbIe

CTpykTypa npefHasHayeHa OS19 XpaHeHUs TakonM MHOpMauMW Kak KOA opraHu3auuu,

HOMep [oroBopa, ceTeBon agpec. [lpn nameHeHUn HacTpoek npubopa cuctema BepxXHEro
YPOBHS A0SKHA BbIMOMHUTL Crieayrowme AeNcTBuUS:

e paccunTaTb KOHTPOSbHYIO CYMMY 3anncbiBaeMblX HACTPOEK N 3anucaTtb ee B CTPYKTYPY
«MHpopmauma o HacTporkax» (CM. « MHhopmaums 0 HacTporKax»);
e 3anucaTtb COAEepPXNMOe HacTpoeK;

OnuncaHune CTPYKTYpPbIl AaHHbIX

Ha3BaHue Apgpec |Pa3smep (6anT) Tun Hoctyn | MNpumeyvaHne
CeT.agpec 2153 1 unsigned char R/W Butel 0-7
Peseps 1 2153 1 unsigned char R/W Butbl 8-15
Kog opraH. 2154 10 char[10] R/W

Horosop 2159 10 char[10] R/W

Cnucok nonen CTpyKTypbl:

e CeT. agpec: 3Ha4yeHne ceteBoro agpeca Boluncnutens (0-255);

e Koj opraH.: CMMBOMbI Koga opraHu3aumn. [lonyctumMbl ToNbKo ungposble cumBosbl (‘0'-
'9"). lNocnegHun cuMMmBON NocnenoBaTenbHOCTU, 3aJaloWnn ONMHY CTPOKKW, OOSTHKEH
NMETb 3HaYeHne ABOUNYHOrO HynS;

e [loroBop: cMMBOMbI HOMepa gorosopa. [JonycTuMbl ToNbKo Lmdposbie cumeosnbl (‘'0'-'9").
MocnegHun cMMBOS MOCrenoBaTEeNbHOCTU, 3a4alolMn ONUHY CTPOKKU, OOSMKEH UMETb
3HayYeHne ABOUNYHOrO Hyns;

6.4 CepBI/ICHaSI KOMaHAaa

CTpykTypa npegHasHayeHa O5S BbIMOMHEHMA CEPBUCHBLIX onepauun. [ns Bcex koMaHa,
KpOMe KOMaH[, YCTaHOBKM akTUBHOW 6a3bl JaHHbIX, UBMEHEHUE CTPYKTYPbl BO3MOXHO TONbKO
npwn HaXxxaTtou KHornke «[ocTyn».
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OnuncaHune CTPYKTYpbl AaHHbIX
HasBaHwne Apgpec |Paamep (6anT) Tun Hoctyn |[pumedaHune
KomaHga 2665 2 unsigned short R/W*

Cnuncok nonew CTpyKTypbl:

e KomaHpa: B 3aBUCMMOCTM OT YCTAHOBNEHHOIO 3HAYEHUS BblYUCIUTESIEM BbIMOMHATCA
cnegywLine OencTeus:
= 1 — CrapT 3anmcu HacTpoekK;
= 2 — OKOHYaHMe 3anMcKn HacTpoeEK;
= 7 —YcTaHoBuTb aktuBHom B[11;
= 8 — YcTaHoBuTb aktuBHOM B[12.

[0 BbINONHEHUs KoMaHg «YCTaHOBWUTb akTuBHoW B[» Heobxoammo npomsBecTn 3anucb
naponsa CMeHbl akTMBHOM 6asbl AaHHbLIX MO agpecy CTPYKTYpbl «TUM YMTaeMblX AaHHbIX».
Maponb npencraBnsieT cobon maccmB M3 5-TM UMPPOBBIX CMMBOSIOB C 3aBepLUaloLLMM
ABOVYHbIM HyrneMm (6-o1 no cyety 6anT). Ecnv anuHa yctaHoBreHHOro napons MeHee 5-Tu
CMMBOJSIOB, TO OCTaBLUMECS CMMBOSbI 3anofnHaATCsA cumBoriom npoben (kog 0x20).
Hanpumep, naponb «123» gormkeH ObiTb NpeacTaBneH B Buae maccmBa 6ant: 0x31, 0x32,
0x33, 0x20, 0x20, 0x00.

6.5 WHbpopmauma o HacTpomnkax

CTpykTypa npegHasHadeHa Ans onepauuin C Takoh MHGOpPMauMENn, Kak KOHTPOSbHble
CYMMbI HacTpoek, HoMep BblbpaHHOM akTUBHOW 6a3bl AaHHbIX U T.4.. [lonsa «KoHTposibHas
CYMMa...» OOSPKHbI YCTaHaBNMBATbLCA CUCTEMOW BEPXHENO YPOBHA NPU M3MEHEHUN HACTPOeK
npubopa (cMm. «HacTponkn BblMUCANTENS»).

OnuncaHune CTPYKTYpPbI AaHHbIX

HassaHue Apnpec |Pa3mep (6anT) Twn Hoctyn | MNpumevaHne

KoHTposnbHas cymma

3alMLEHHbIX HACTPOEK | 2669 2 unsigned short R/W*

AkTnBHasa B[] 2670 1 unsigned char R/O Butbl 0-7
Peseps 1 2670 1 unsigned char R/O Butbl 8-15
Peseps 2 2671 2 unsigned short R/O
Peseps 3 2672 2 unsigned short R/O

KoHTposnbHas cymma
He3aLMLLEHHbIX

HaCTpoekK 2673 2 unsigned short R/W
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Cnuncok nomnem CTpyKTypbl:

e KOHTponbHas cymma 3aluLleHHbIX HACTPOEK,;
e AktmBHasa B[: 0-aktmBHa 6a3a gaHHbIX 1, 1-akTmBHa 6asa gaHHbIX 2; NMone gocTynHo

TOJIbKO Ha 4YTeHune.

e KOHTpOnbHas cymma He3alMLEeHHbIX HaCTPOEK.
6.6 WHdopmauma o patax Hayana/koHua apxmBoB
CTpykTypa npegHasHayeHa A58 YTeHWUs AaT Havyana/koHua apxXnuBoB napamMeTpoB.

OnncaHne CTPYKTYpbl AaHHbIX

HasBaHwne Agpec |Pa3smep (6anT) Tun Hoctyn | MNpumedaHne
[arta Hayana A4, aeHb: 2676 1 unsigned char| R/O Butbl 0-7
[arta Hayana A4, mecsu;: 2676 1 unsigned char| R/O Butbl 8-15
Jata Ha4ana A4, rog-2000: 2677 1 unsigned char| R/O Butbl 0-7
Bpemsi Havana AY, yac: 2677 1 unsigned char| R/O Butbl 8-15
Bpemsi Hayana A4, muHyTa: 2678 1 unsigned char| R/O Butbl 0-7
Bpems Hayana A4, cekyHaa: 2678 1 unsigned char| R/O Butbl 8-15
[ata Ha4ana AC, geHb: 2679 1 unsigned char| R/O Butbl 0-7
Jarta Hayana AC, mecsu;: 2679 1 unsigned char| R/O Butbl 8-15
Jarta Hayana AC, rog-2000: 2680 1 unsigned char| R/O Butbl 0-7
Bpemsi Hayana AC, yac: 2680 1 unsigned char| R/O Butbl 8-15
Bpems Havyana AC, MunHyTa: 2681 1 unsigned char| R/O Butbl 0-7
Bpems Havana AC, cekyHaa: 2681 1 unsigned char| R/O Butbl 8-15
Jarta Hayana AM, geHb: 2682 1 unsigned char| R/O Butbl 0-7
Jarta Hayana AM, mecsL;: 2682 1 unsigned char| R/O Butbl 8-15
Jarta Hayana AM, roa-2000: 2683 1 unsigned char| R/O Butbl 0-7
Bpems Havana AM, yac: 2683 1 unsigned char| R/O Butbl 8-15
Bpems Havyana AM, MuHyTa: 2684 1 unsigned char| R/O Butbl 0-7
Bpemst Hayana AM, cekyHaa: 2684 1 unsigned char| R/O Butbl 8-15
[ata Hayana AW, aeHsb: 2685 1 unsigned char| R/O Butbl 0-7
[arta Hayana AW, mecad;: 2685 1 unsigned char| R/O Butbl 8-15
Jarta Hayana AW, rog-2000: 2686 1 unsigned char| R/O Butbl 0-7
Bpems Hayana AW, vac: 2686 1 unsigned char| R/O Butbl 8-15
Bpemsa Havana AW, muHyTa: 2687 1 unsigned char| R/O Butbl 0-7
Bpems Havana AW, cekyHaa: 2687 1 unsigned char| R/O Butbl 8-15
Jarta koHua AY, aeHb: 2688 1 unsigned char| R/O Butbl 0-7
[arta koHua A4, mecsu;: 2688 1 unsigned char| R/O Butbl 8-15
Hata koHua A4, rog-2000: 2689 1 unsigned char| R/O Butbl 0-7
Bpems koHua AY, yac: 2689 1 unsigned char| R/O Butbl 8-15
Bpems koHua AY, MuHyTa: 2690 1 unsigned char| R/O Butbl 0-7
Bpems koHua A4, cekyHaa: 2690 1 unsigned char| R/O Butbl 8-15
Jarta koHua AC, oeHb: 2691 1 unsigned char| R/O Butbl 0-7
Hata koHua AC, mecsl;: 2691 1 unsigned char| R/O butbl 8-15
Hata koHua AC, roa-2000: 2692 1 unsigned char| R/O Butbl 0-7
Bpems koHua AC, yac: 2692 1 unsigned char| R/O Butbl 8-15
Bpewms koHua AC, MmuHyTa: 2693 1 unsigned char| R/O Butbl 0-7
Bpems koHua AC, cekyHaa: 2693 1 unsigned char| R/O Butbl 8-15
Harta koHua AM, oeHb: 2694 1 unsigned char| R/O Butbl 0-7
Harta koHua AM, mecau;: 2694 1 unsigned char| R/O butbl 8-15
Jarta koHua AM, rog-2000: 2695 1 unsigned char| R/O Butbl 0-7
Bpems koHua AM, vac: 2695 1 unsigned char| R/O Butbl 8-15
Bpems koHua AM, MuHyTa: 2696 1 unsigned char| R/O Butbl 0-7
Bpems koHua AM, cekyHaa: 2696 1 unsigned char| R/O Butbl 8-15
Jarta koHua AW, oeHsb: 2697 1 unsigned char| R/O butbl 0-7
Jarta koHua AW, mecal;: 2697 1 unsigned char| R/O Butbl 8-15
Harta koHua AW, ron-2000: 2698 1 unsigned char| R/O Butbl 0-7
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HasBaHune Agpec |Pa3smep (6anT) Tun Hoctyn | NpumedaHne
Bpems koHua AW, yac: 2698 1 unsigned char| R/O Butbl 8-15
Bpems koHua AU, MuHyTa: 2699 1 unsigned char| R/O Butbl 0-7
Bpems koHua AW, cekyHaa: 2699 1 unsigned char| R/O Butbl 8-15
[aTa cbpoca apxumBa, O€Hb: 2700 1 unsigned char| R/O Butbl 0-7
[aTta cbpoca apxuBa, mecsl; 2700 1 unsigned char| R/O Butbl 8-15
Harta cbpoca apxuBa, rog-2000: | 2701 1 unsigned char| R/O Butbl 0-7
Bpems cbpoca apxuBa, 4ac: 2701 1 unsigned char| R/O Butbl 8-15
Bpemsi cbpoca apxmBa, MuHyTa: | 2702 1 unsigned char| R/O Butbl 0-7
Bpemsi cbpoca apxmBa, cekynga: | 2702 1 unsigned char| R/O Butbl 8-15

Cnncok nonem CTpyKTypbl:

e [laTbl Hayana/koHua apxmBoB, faTta cbpoca:

= JleHb 1-31;

« Mecsay 1-12;

= [op 0-255;

= Yac 0-23;

= MwuHyTa 0-59;
= CekyHpga 0-59.

3HauyeHune 255 Bo Bcex nonsax gatbl/BpEMEHU AN apxmBa onpeaenéHHoro Tmna roBopsit o

TOM, 4YTO apXunB MycCT.

6.7 WHpopmauusa o6 MHAEKCax apxXMBOB NapamMeTpoB

CTpyKTypa npeaHasHayeHa Ans YTeHus crny>kebHon MHopMaLmnmn 0 BEAEHUN apXMBOB.
OnncaHne CTPYKTYpbl AaHHbIX

HasaHue Apgpec|Pa3smep (6anT) Tun Hoctyn [[MTpymeyaHue
[aTta cbpoca apxuBa, O€Hb: 2708 1 unsigned char R/O Butel 0-7
[aTa cbpoca apxmBa, MecsL; 2708 1 unsigned char R/O Butbl 8-15
HaTta cbpoca apxuBa, roq-2000: | 2709 1 unsigned char R/O Butkl 0-7
Bpemsi cbpoca apxmBa, vac: 2709 1 unsigned char R/O Butbl 8-15
Bpems cbpoca apxusa, mmHyTa: | 2710 1 unsigned char R/O Butel 0-7
Bpems cbpoca apxuBa, cekyHga: | 2710 1 unsigned char R/O Butbl 8-15
Makc.kon-Bo 3anucen (AY) 2711 2 unsigned short | R/O
NHaeke 3anucu (AY) 2712 2 unsigned short | R/O
Pa3mep 3anucu, 6ant (AY) 2713 2 unsigned short | R/O
Mpun3Hak 3akonbL. (AY) 2714 Q) bit field R/O But 0
Peseps 1 (AY) 2714 15(1) bit field R/O Butbl 1-15
Makc.kon-so 3anucen (AC) 2715 2 unsigned short | R/O
NHaeke 3anucn (AC) 2716 2 unsigned short | R/O
Pa3wmep 3anucu, 6ant (AC) 2717 2 unsigned short | R/O
Mpun3Hak 3akonbl. (AC) 2718 Q) bit field R/O But 0
Peseps 1 (AC) 2718 15(1) bit field R/O Butbl 1-15
Makc.kon-so 3anucen (AM) 2719 2 unsigned short | R/O
NHgekc 3anvcu (AM) 2720 2 unsigned short | R/O
Pasmep 3anucu, 6ant (AM) 2721 2 unsigned short | R/O
Mpu3Hak 3akonbl. (AM) 2722 Q) bit field R/O But 0
Peseps 1 (AM) 2722 15(1) bit field R/O Butbl 1-15
Makc.kon-so 3anucen (AU) 2723 2 unsigned short | R/O
NHaekc 3anncu (AN) 2724 2 unsigned short | R/O
Pasmep 3anucu, 6ant (A1) 2725 2 unsigned short | R/O
Mpu3Hak 3akonbl. (A1) 2726 1M bit field R/O But 0
Peseps 1 (A1) 2726 15(1) bit field R/O Butbl 1-15
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Cnuncok nonemn CTpyKTypbl:

e [lata cbpoca apxmBa: AONYCTUMbIE 3HAYEHUS NOSIEN:

[eHb 1-31;

Mecsay 1-12;

og 0-255;

Yac 0-23;

MwuHyTta 0-59;
= CekyHga 0-59.

e Makc. KOnMyecTBO 3anucen: nNpeactaBrnseT 3HAYeHMEe MaKCUMaribHOro KonuyecTtsa
3anucen Ang apxmea A4aHHOIo TUNa;

e /Hoekc 3anucu: npeactaBnseTr 3HaveHne B AuanasoHe 0-«Makc. Konu4ecTtBo
3anucen», N 03Havarwllee HOMep 3anucu, B KOTopbl ByaeT Npon3BeeHO CoXpaHeHue
apxX1MBHOM MHGOpMaLUKM B Criegyowmnmn pas;

e Pasmep 3anucu: o3HavaeT pasmep apxXnBHOWN 3anucu B 6anTax;

e [lpu3Hak 3akosbl.: 3HadeHMe 0 O3Ha4vaeT, YTO apXMB elle He 3arofiHeH, 3HaveHue 1
O3Ha4aeT, YTO apxvB 3amnosiHEH MOSTHOCTbIO M COXPaHeHMe HOBOW 3anucu Bbi3blBaeT
CTUpaHMe camomn CTapon 3anncu apxmea SaHHOMO Tvna.

6.8 ApxuBHas 3an1Mcb (4aCOBOW, CYTOUYHbIU, MECAYHbIN apXUBbI)

CTpykTypa npegHasHayeHa NS YTeHUsl 3HaYeHUM apXMBHbIX NapamMeTpoB M3 YaCOBOTO,
CYTOYHOIO U MeCAYHOro apxuBoB. [1na nony4yeHms apxmBHOW 3anmcyn HeobxoaMmMo cooBLLMTb
npubopy 3a Kakyk gaTy 1 U3 Kakoro Tuna apxmea HeobxoauMo u3sriekaTb AaHHble (CM. « Tun
YUTAEMbIX OAHHbIX»).

OnvcaHue CTpYKTYpbl AaHHbIX

HassaHue Agpec FZZZ“I;I'Te)p Tun Hoctyn| [MpumevaHue

[data: geHb 2740 1 unsigned char | R/O Butbl 0-7

[aTta: mecsu 2740 1 unsigned char R/O Butbl 8-15

Jarta: rog-2000 2741 1 unsigned char R/O Butbl 0-7

Bpewmsi: yac 2741 1 unsigned char | R/O Butbl 8-15

3HauyeHus no mpy6aM --- --- --- CM. 3Hauenms no Tpy6am
3HayeHusi no mennogbiM 8godam |  --- CM. 3uauenvs no TB

3Ha4eHue no Al 2826 4 float R/O

HC no TB1 Tpy6a 1 2828 1 unsigned char | R/O Butel 0-7

HC no TB1 Tpy6a 2 2828 1 unsigned char | R/O Butbl 8-15

HC no TB1 Tpy6a 3 2829 1 unsigned char R/O Butel 0-7

HC no TB2 Tpy6a 1 2829 1 unsigned char | R/O Butbl 8-15

HC no TB2 Tpy6a 2 2830 1 unsigned char | R/O Butel 0-7

HC no TB2 Tpy6a 3 2830 1 unsigned char | R/O Butbl 8-15
HC no TB1 2831 2 unsigned short | R/O
HC no TB2 2832 2 unsigned short | R/O

HC no A 2833 1 unsigned char | R/O Butbl 0-7

Peseps 1 2833 1 unsigned char | R/O Butbl 8-15
Mpun3Hakm cobbiTuin 2834 2 unsigned short | R/O
Peseps 2 2835 2 unsigned short | R/O
Anut.paboTbl No cetu 2836 2 unsigned short | R/O
Onut.paboTbl gucnnes 2837 2 unsigned short | R/O
AnunT.oTCyT.CeT.MMTaHns 2838 2 unsigned short | R/O

AktneBHasa B[] 2839 1 unsigned char | R/O Butbl 0-7

CUn TB1 2839 1 unsigned char R/O Butbl 8-15

KT3 TB1 2840 1 unsigned char R/O Butel 0-7

OPT TB1 2840 1 unsigned char | R/O Butbl 8-15

AktneBHasa B[] 2841 1 unsigned char | R/O Butbl 0-7

CNTB2 2841 1 unsigned char | R/O Butbl 8-15

KT3 TB2 2842 1 unsigned char | R/O Butbl 0-7

OPT TB2 2842 1 unsigned char | R/O Butbl 8-15
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Cnuncok nonew CTpyKTypbl:

[arta/Bpemsi: npeactaBndeT pfgaTy/BpemMs uWHTepBana apxXvBUMPOBaHUA. 3HayeHue
«21.04.11 02» B YacoBOM apxmBe O3HA4aeT, YTO apXMBHas 3anuCb COAEPXUT OaHHbIE,
KOTOpble ObliM  3aperncTpupoBaHbl MO  OkKOHYaHun «21.04.11 02». [donyctumble
3HaYeHus:
= JleHb 1-31;
« Mecsay 1-12;
« [opg 0-255;
= Yac 0-23.
3HauyeHus no Tpybam: cm ganee 3HavyeHus o mpybam;
3HayeHus No TeNnoBbIM BBOAAM: CM. Janee 3Ha4YyeHus 1o mersioebiM 8800aM;
3Hayenne no [Af: apxuBHOe 3HayYeHWe MO [OMOSIHUTENbHOMY napameTpy,
N3MEepPEHHOMY Ha AOMOSHUTENbHOM MMMYIbCHOM BXOAE, B PEXMME CHEeTa MMMYSbCOB;
HC no Tpybam: 6uTbl KOOUPYIOT HaNM4YMe HewTaTHbIX CUTyauui B criegytolem nopsiake
(0 HC otcytctByeT, 1-HC npucyrtcrtsyer):
But 0 — HC t<min;
= but 1-HC t>max;
= but 2 - HC Heucnp. gatyumka t;
= but 3-HC P<min;
» but 4 — HC P>max;
= Bbut 5-HC V<min;
» but 6 — HC V>max;
= but 7 — HC Heucnp. unu otcyT. nutaHus BC;
HC no TB: 6uTbl KOANPYIOT HanNMuMe HewTaTHbIX CuTyaumn B cnegyowem nopsigke (0-
HC otcytctByeT, 1-HC npucytcrsyerT):
« But 0 -HC no dt;
» Bbut1-HC nodM;
» But 2 -HC no QtB;
» bBut 3 - HC tx<min;
= but 4 — HC tx>max;
= but 5 - HC Heucnp. gatyumka tx;
= Bbut 6 — HC tHB<min;
» but 7 — HC tHB>max;
= But 8 — HC Heucnp. gaTymka tHB
» But 9-HC no Q12;
« But 10 —HC no Qr;
» But 11 — HC no Px<min;
= But 12 — HC no Px>max;
HC no [AIM: 6uTbl KOOMPYIOT HanMune HewTaTHbIX cUTyauun B cnegyowem nopsaake (0-
HC otcytctByeT, 1-HC npucytcteyerT):
« but 0 — HC no AlN<min, 1 — HC no AlM>max;
Mpn3Haku cobbITUN: BUTLI KOANPYIOT HanNu4ne cobbITUIA B crieayroLemM nopsiake
But 0 — HaxxaTne kHonku «docTyny;
BbuT 1 — oTCyTCTBME CETEBOIrO NUTAHUS;
BuTt 2 — H13Koe HanpsbkeHne BaTtapeu;
buT 3 — nepesanyck npoleccopa;
BuT 4 — yCcKOpeHHbIN pexunm;
But 5 — pecypc 6aTapen 6nmM3ok K OKOHYaHUIO;
buT 6 — nepeBof Yacos;
But 7 — BKtOYEHME NOACBETKMN AMcCnnes;
But 8 — HaxxaTne knaBmnaTypbl:

But 9 — obpalleHne no cetu;
Bbut 10 — curHanusauums;
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o [1nunT. p360TbI no cetn. 3Ha4veHune OnnTeribHOCTU pa6OTbI no cetn B MUHYTaX.
(DI/IKCVIpyeTCFl TOJIbKO Npun OTCYTCTBN BHELLHETO CETEBOIO NMNUTAaHUA,
o [1nunT. pa6OTbI auncnnea: 3HadeHune AnnTernbHOCTU pa6OTbI aucnnea B MUHYTax.
CDI/IKCI/IpyeTCFI TOJIbKO Npn OTCYTCTBAMN BHELLHEIOo CETEBOIO NMNUTaHUA,
o [InuT. OTCYT. CeT. NUTaHunda: 3Ha4eHne AnnTesibHOCTU OTCYTCTBUA BHELUHEro ceTteBoro

NMMTaHnA B MUHYTax;

AxtnsHasa b[: 0-aktmBHa b1, 1-aktuBHa B2;
CW TB: 3Ha4eHune KOoHpurypaumoHHoro napameTtpa TB;
KT3 TB: s3Ha4yeHune KoHpurypaumoHHoro napametpa KT3;

e OPT TB: 3HayeHue koHUrypaunoHHoro napameTpa OPT;

6.8.1 3HaveHust no mpybam

ApX1BHas 3anuCb XpaHWUT AaHHble 6-Tu Tpy6. CTPYKTYpbl AaHHbLIX MO TpyGam MAEHTUYHbI.
B naHHom pasgene 6yayT npepctaBneHbl 6a3oBble agpeca CTPYKTYp AaHHbIX Mo Tpy6am u
CMellleHnst (B KOnM4ecTBe PermcTpoB) A0 napamMeTpoB no Tpyb6am oTHocutenbHO 6a3oBoro

agpeca.
Cnuncok 6a30BbIX agpecoB
HanmeHoBaHune basoBble agpeca

TB1 Tpyba 1 2742
TB1 Tpyba 2 2750
TB1 Tpyba 3 2758
TB2 Tpyba 1 2766
TB2 Tpyb6a 2 2774
TB2 Tpyb6a 3 2782

OnucaHne CTPYKTYpbl AaHHbIX

HasBaHue CwmeLlleHne Pa3mep (6awnT) Tun Hoctyn anMeeanM

t 0 4 float R/O
P 2 4 float R/O
V 4 4 float R/O
M 6 4 float R/O

Cnuncok nonew CTPYKTypbl:

e t, P, V, M- napameTpbl TemnepaTypa, gaBrneHue, obbem 1 macca,;
6.8.2 3Ha4veHus1 no mennoebiM egodamM
ApXMBHasa 3anuMcb XpaHWUT OaHHble 2-X TennoBbiX BBOAOB. CTPYKTypbl AaHHbIX no TB

noeHTn4YHbl. B gaHHoM pasgene 6yayT npeacrtaBrneHbl 6a3oBble agpeca CTPYKTYp AaHHbIX MO
TB n cmeweHns (B KONNMYECTBE PErMcTpoB) 4O napamMeTpoB no TB oTHocutensHo 6a3oBoro

agpeca.
Cnucok 6a30BbIX agpecos
HanmeHoBaHwne basoBble agpeca
TB1 2790
TB2 2808
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OnncaHne CTPYKTYpbl AaHHbIX

HassaHune Cwmeuwenne | Pasmep (6anT) Twvn Hoctyn | lNpumeyaHue
tHB 0 4 float R/O
tx 2 4 float R/O
Px 4 4 float R/O
dt 6 4 float R/O
dm 8 4 float R/O
QrB 10 4 float R/O
Q12 12 4 float R/O
Qr 14 4 float R/O
BHP 16 2 unsigned short R/O
BOC 17 2 unsigned short R/O

Cnncok nonem CTpyKTypbl:

e tHB, tx, Px, dt, dM, QtB, Q12, Qr, BHP, BOC —-temnepaTtypa HapyXHOro BO34yxa,
Temnepartypa XONio4HOW BoAbl, LaBfIEHME XONOOHOW BOAbl, Pa3HOCTb Temneparyp,
pa3HOCTb Macc, TENSO NO TEMSIOBOMY BBOAY, TENSO KOHTypa Tpyd 1,2, Tenno ropsyero
BOOOCHabXeHWs1, BpeMsa HopManbHOM paboThbl (4), BpeMs OTCYTCTBUA cyeTa (4);

6.9 ApXxuBHas 3anucb (MTOroBbIN apXUB)

CTpykTypa npegHasHayeHa Anst YTEeHUS1 3HAYEHMI apXUBHbIX NapaMeTpoOB M3 UTOrOBOrO
apxvBa. [Ins nonyyYeHust apxMBHOM 3anmncyu Heobxoammo coobwnTb Npubopy 3a kakyo AaTty
HeobxoauMo M3BrekaTb AaHHble (CM. « TN YATAEMbIX JaHHBIX» ).

OnncaHne CTPYKTYpbl AaHHbIX

HassaHue Agpec FZZZ“I;I'Te)p Tun HocTtyn MpumevaHue

[aTa: oeHb 2868 1 unsigned char R/O Butbl 0-7

Jarta: mecsy, 2868 1 unsigned char R/O Butbl 8-15

HaTta: rog-2000 2869 1 unsigned char R/O Butel 0-7

Bpewms: yac 2869 1 unsigned char R/O Butbl 8-15

CM. 3HaveHnus no
3HauyeHus no mpybam Tpy6am (utoru)
3HayeHusi no mernossiM Cwm. 3Hayenus no TB
egodam - --- --- (utorn)

3HayeHue no Al 2964 8 double R/O
Onut.paboTkl No cetn 2968 4 unsigned long R/O
Onut.paboTebl gucnnesa 2970 4 unsigned long R/O
Onut.oTCyT.CET.MUTaHNA 2972 4 unsigned long R/O

AktuBHasa bl 2974 1 unsigned char R/O Butbl 0-7

Ch TB1 2974 1 unsigned char R/O Butbl 8-15

KT3 TB1 2975 1 unsigned char R/O Butel 0-7

®PT TB1 2975 1 unsigned char R/O Butbl 8-15

AxktuBHasa b 2976 1 unsigned char R/O Butbl 0-7

CNTB2 2976 1 unsigned char R/O Butbl 8-15

KT3 TB2 2977 1 unsigned char R/O Butbl 0-7

®PT TB2 2977 1 unsigned char R/O Butbl 8-15

Cnucok nonen CTpyKkTypbl:

e [lata/Bpemsa: npeactaBnsieT [faTty/BpeMsi WHTepBana apxmBuvpoBaHuUd. 3HaveHue
«21.04.11 02» B 4YacOBOM apxmBe O3HA4aeT, YTO apXMBHas 3anuCb COAEPXUT OaHHbIE,
KOTOopble Oblnn 3aperncTpupoBaHbl MO OKOHYaHuM «21.04.11 02». [donyctumble
3Ha4YeHus::
= [eHb 1-31;
= Mecsay 1-12;

« [op 0-255;
= Yac 0-23.
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3HayeHna no Tpybam: cm ganee 3HavyeHus no mpybam (umoau);

3Ha4vyeHuns No TennoBbIM BBOJAM: CM.Aanee 3HayeHus o mernsiosbiM egodam (umoau);
3HayeHne no [Af: apxuBHOe 3HayYeHWe MO [OMOSIHUTENbHOMY napameTpy,
N3MEPEHHOMY Ha OOMOMHUTENBHOM MMMNYNbCHOM BXOAE, B pPEXMME cYEeTa MMMNYIbCOB;
Onut. paboTbl No ceTu: 3HayYeHue AnNuTenbHOCTU paboTbl MO CeTU B MUHYTax.
dukcnpyeTca TONbKO NP OTCYTCTBUM BHELUHErO CETEBOrO NUTAHUS;

Onut. paboTbl Aucnnes: 3HadeHwe AnuTenbHOCTUM paboTbl gucnnes B MUHYTax.
dukcmpyeTcs TOMbKO NPy OTCYTCTBUN BHELLHETO CETEBOrO NUTAHUS;

AnuT. OTCyT. CET. NUTaHUA: 3HaA4YeHWe ONUTENbHOCTM OTCYTCTBMS BHELUHEro CeTEeBOro
NUTaHUSA B MUHYTaXx;

AxtnsHasa b[: O-aktnBHa b1, 1-aktuBHa B2;

CW TB: 3Ha4eHne KoHurypaumoHHoro napameTtpa TB;

KT3 TB: s3Ha4yeHune KoHpurypaumoHHoro napametpa KT3;

®PT TB: 3HayeHue koHUrypaunoHHoro napameTpa OPT;

6.9.1 3HayveHust no mpyb6am (umozu)

ApxuBHas 3anncb XpaHuUT faHHble 6-Tn Tpyb. CTPYKTYpbl AaHHbIX N0 Tpy6aM NOEHTUYHBI.
B paHHOM pasgene OyayT npeacraeBneHbl 6a3oBble agpeca CTPYKTYP AaHHbIX Mo Tpybam u
cMelleHus (B KONMYecTBe PErncTpoB) 4O napameTpoB No Tpybam oTHocuTenbHO 6a3oBOro
agpeca.

Cnucok 6a30BbIX agpecos

HanmeHoBaHune basoBble agpeca
TB1 Tpyba 1 2870
TB1 Tpyba 2 2878
TB1 Tpy6a 3 2886
TB2 Tpy6a 1 2894
TB2 Tpyba 2 2902
TB2 Tpy6a 3 2910
OnvcaHue CTpYKTYpbl AaHHbIX
HasBaHwne CwmeweHne |Pasmep (6anT) Tun Hoctyn | lNpumedaHne
V 0 8 double R/O
M 4 8 double R/O

Cnuncok nonew CTPYKTypbl:

V, M — napameTpbl 06beM 1 Macca;

6.9.2 3Ha4veHust no mennoebiM egodam (umoau)

ApXMBHasa 3anuMcb XpaHWUT OaHHble 2-X TennoBbiX BBOAOB. CTPYKTypbl AaHHbIX no TB
noeHTMYHbl. B gaHHoM pasgene 6yayT npeactasneHbl 6a3oBble agpeca CTPYKTYP AaHHbIX MO
TB n cmeweHns (B KONUYeCTBe PErMcTpoB) 4O napameTpoB no TB oTHocuTensHo 6a3oBoro
agpeca.

Cnucok 6a30BbIX agpecos

HanmeHoBaHwne basoBble agpeca

TB1 2918

B2 2941
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OnncaHne CTPYKTYpbl AaHHbIX

HasaHuve CwmeLlleHne |Pasmep (6anT) Tun Hoctyn | lNpumevaHne

dM 0 8 double R/O
QT8 4 8 double R/O
Q12 8 8 double R/O
Qr 12 8 double R/O
BHP 16 2 unsigned short R/O
BOC 17 2 unsigned short R/O
TVmin 18 2 unsigned short R/O
TVmax 19 2 unsigned short R/O
Tdt 20 2 unsigned short R/O
T6e3.nuT. 21 2 unsigned short R/O

TtHeucnp. 22 2 unsigned short R/O

Cnucok nonem CTpyKTypbl:

e dM, QtB, Q12, Qr, BHP, BOC — pasHoCTb Macc, Tenno no TennoBoMy BBOAY, TEMSO
KOHTypa Tpy6 1,2, Tenno ropsiyero BogOCHaGXeHWs1, BpeMsi HOpMaribHON paboTbl (4),
Bpems oTcyTcTBusA cyeTta (4), Bpems npu HC V<min (4), Bpemsa npy HC V>max (v),
Bpemsi npm HC no dt (4), Bpems OTKMOYEHNSI BHELLHETO CETEBOrO NUTaHus (4), Bpems
HeucnpaBHOCTY t1 unu t2;

6.10 UHcopmauma 06 aCUHXPOHHbLIX apxuBax

CTpykTypa npegHasHadeHa AOns YTeHua WHgopmaumm o6 apxvee u3MeHeHun ©Oasbl
AaHHbIX, apxmBe cobbITUI U ANArHOCTUYECKOM apXxmBe.

OnncaHne CTPYKTYpbl AaHHbIX

HassaHue Agpec Fzg:'\;%p Tun Hoctyn | MpumeyaHue
Makc.kon-so 3anucen (AB) 2996 2 unsigned short R/O
WNugeke 3anncn (ANBL) 2997 2 unsigned short R/O
Paswmep 3anucu, 6ant (AB) 2998 2 unsigned short R/O
Mpu3Hak 3akonbu. (AVB) 2999 Q) bit field R/O But 0
Peseps 1 (AUBA) 2999 15() bit field R/O Butbl 1-15
Makc.kon-so 3anucen (AAC) 3000 2 unsigned short R/O
NHaekc 3anncu (AAC) 3001 2 unsigned short R/O
Pa3wmep 3anucu, 6ant (AAC) 3002 2 unsigned short R/O
Mpu3nHak 3akonbL. (AAC) 3003 1M bit field R/O But 0
Peseps 1 (AAC) 3003 15(1) bit field R/O Butbl 1-15
Makc.kon-so 3anucen (A) 3004 2 unsigned short R/O
NHaekc 3anncu (AL) 3005 2 unsigned short R/O
Pa3wmep 3anucu, 6ant (AQ) 3006 2 unsigned short R/O
Mpun3Hak 3akonbu. (A) 3007 1M bit field R/O But 0
Peseps 1 (AQ) 3007 15(1) bit field R/O Butbl 1-15

Cnuncok nonewn CTpyKTypbl:

e Makc. KONMYEecCTBO 3anucen: NpeacTaBnseT 3HA4YeHMe MaKCUManbHOro KonumyecTsa
3anuncen gnga apxvea AaHHOro TUNa;

e MHOekc 3anucu: npeactaBnseTr 3HadveHMe B AuanasoHe 0-«Makc. KonmyecTBo
3anuceny, U 03Ha4varollee HoMep 3anucu, B KOTOPbIN ByaeT NponsBeaeHo CoOXpaHeHue
apxXvBHOW MHOPMaUUKU B cnefyowmnn pas;

e Pasmep 3anucu: o3HavaeT pasmep apxXuBHOWN 3anucu B 6antax;

e [lpu3Hak 3akosbl.: 3Ha4eHne 0 O3Ha4aeT, YTO apXMB elle He 3anoSiHEH, 3HadeHue 1
O3Ha4aeT, YTO apxuB 3anoSyiHEH MOMHOCTLIO N COXPaHeHMEe HOBOW 3anuncu Bbl3blBaeT
CTUpaHMe camomn CTapon 3anncu apxmea AaHHOMo TMna.
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6.11 ApXVIBHbIe 3anncu aCUHXPOHHLIX apXnBoB

CTpykTypa npeaHasHayeHa AONA YTeHWUs 3anucer apxvmBa WM3MeHeHun 6asbl [aHHbIX,
apxuBa cobbITUM U AmarHoctTudeckoro apxuea. B gaHHom pasgene GyayT npeactaBneHbl
6a3oBble agpeca apxXuMBHbIX 3anucen M cMmelleHus (B KONMYecTBe PeructpoB) A0 nonewn
apXxuBHbIX 3anucen oTHocuTenbHO Ga3oBoro agpeca. Bo3MOXHO YTeHMe cpasdy HEeCKOSTbKUX
apxvBHbIX 3anucen. B aTom cnyyae cuctema BEPXHEro YpOBHS yKasbliBaeT UHOEKC MepBoWn
Xenaemon 3anncu n 3anpalimBaeT KonM4yecTBO perncTpos, cootBeTcTByowee 1, 2, 3...N
3anucam.

Cnuncok 6a3oBbIx agpecoB

HanmeHoBaHue basoBble agpeca nepson 3anncu | Konndectso 3anucen
AVB 3028 16
AAC 3156 16
AL 3284 16
OnvcaHue CTPYKTYpbl AaHHbIX
HaseaHue CwmelleHmne FZZZ“I;I'Te)p Twvn Hoctyn| NMpumeyaHue
AWMB[ Oata: ageHb 0 1 unsigned char R/O Butkl 0-7
AMB[] Oata: mecay, 0 1 unsigned char R/O Butkl 8-15
AMB[ OaTta: rog - 2000 1 1 unsigned char R/O Butbl 0-7
AVB[ Bpewmsi: yac 1 1 unsigned char | R/O Butbl 8-15
AVWB[ Bpems: MnHyTa 2 1 unsigned char R/O Butbl 0-7
AVB[ Bpems: cekyHaa 2 1 unsigned char R/O Butbl 8-15
ANB[ CobbiTne/lMapameTp 3 9() bit field R/O Butbl 0-8
AVB[ Ne TB/TpyObl 3 3(!) bit field R/O Butbl 9-11
AVB[] Peseps 1 3 3(!) bit field R/O Butel 12-14
ANB[ B[] 3 1(Y) bit field R/O but 15
AUWB[ Ctapoe 3HayeHune 4 4 unsigned char[4]| R/O
AWB[] HoBoe 3HaueHune 6 4 unsigned char[4]| R/O
AAC [aTta: geHb 0 1 unsigned char | R/O Butbl 0-7
AAC [aTta: mecsy, 0 1 unsigned char | R/O Butbl 8-15
AAC [aTa: rog - 2000 1 1 unsigned char | R/O Butel 0-7
AAC Bpewms: yac 1 1 unsigned char R/O Butbl 8-15
AAC Bpemsi: MmuHyTa 2 1 unsigned char | R/O Butel 0-7
AAC Bpems: cekyHaa 2 1 unsigned char | R/O Butbl 8-15
AAC CobbiTne/llapameTtp 3 9() bit field R/O Butbl 0-8
AAC Ne TB/Tpy6bl 3 3 bit field R/O Butbl 9-11
AAC Pe3seps 1 3 3(H bit field R/O Butbl 12-14
AAC B[] 3 1M bit field R/O but 15
AAC Crtapoe 3Ha4yeHue 4 4 unsigned char[4]| R/O
AAC HoBoe 3HayeHue 6 4 unsigned char[4]| R/O
ALl JaTa: oeHb 0 1 unsigned char R/O Butkl 0-7
Al OaTta: mecsu, 0 1 unsigned char R/O Butbl 8-15
AL OaTta: rog - 2000 1 1 unsigned char R/O Butkl 0-7
Al Bpemsi: yac 1 1 unsigned char | R/O Butbl 8-15
Al Bpems: muHyTa 2 1 unsigned char | R/O Butbl 0-7
Al Bpemsi: cekyHaa 2 1 unsigned char | R/O Butbl 8-15
Al Cobbitne/lapameTp 3 9 bit field R/O Butbl 0-8
Al Ne TB/Tpy6bl 3 3() bit field R/O Butbl 9-11
Al Peseps 1 3 3() bit field R/O Butbl 12-14
Al B 3 1(Y) bit field R/O but 15
Al Ctapoe 3Ha4eHue 4 4 unsigned char[4]| R/O
Al HoBoe 3HayeHve 6 4 unsigned char[4]| R/O
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Cnuncok nonew CTpyKTypbl:

e [lata/Bpems: npenctaeBnsgeT gaty/BpeMsa co3fgaHus apxmBHOW 3anucu. [onycTumble
3HaYeHus:
= JleHb 1-31;
« Mecsay 1-12;
« [opn 0-255;
= Yac 0-23

e CobbiTne/llapameTp: YCNoBHbIM KOA4 COObITMA WMNAM  HauMEHOBaHWE napameTpa,
Bbl3BaBLLEro co3faHne apxvMBHOW 3anucuy;

e NeTB/Tpybbl: KOHTEKCTHO O3HA4YaeT HOMep TEMNOBOro BBoda WM TpyObl, B KOTOPOW
Npoun3oLLsio u3MeHeHue napameTpa (Tonbko ans AUB[);

e B[l: Homep 6asbl faHHbIX, B KOTOPOW MPOM3OLLSO M3MEHeHne napameTpa (Tonbko Ans
AVBL);

e Crtapoe/HoBoe 3HadeHue: MOXeT OblTb NpeacTaBeHo pasfMyHbIMU TUNaMu OaHHbIX B
3aBUCMMOCTW OT N3MEHEHHOIO NapamMeTpa.

6.11.1 Unmepnpemayusi apxuea usmMeHeHul 6a3bl OaHHbIX

ApxuB nameHeHnin 6a3bl AaHHbIX COAEPXKUT UHOPMaLNIO O AENCTBUSX Nonb3oBaTens no
N3MEHEHNIO 3HaYeHUI NapamMeTpPoB HaAcTpoeyHoun 6asbl AaHHbIX Npubopa. Kaxgas apxuBHas
3anMcb MOXeT cogepxaTb MeTKYy BpeMeHW, KOO W3MEHEHHOro napameTpa, Homep 6asbl
AaHHbIX, HOMep TpybLI/TB, ctapoe n HoBoe 3HayeHus. NMpu MHTepnpeTaumMm COaEePXMMOro
Ba3bl AaHHbIX crieayeT y4nTbiBaTb, YTO HEKOTOpble U3 NnapamMeTpoB SABMAATCA O6WnMu (He
BxogaT Hu B B[1 Hu B B2, cm. ctonbey, «b[» Tabnuupl). inu MmoryT npuHaanexatb o4HOM
n3 Bl n NpuM 3TOM OTHOCUTBLCA K Kakon-nnbo Tpybe mnu kakomy-nnbo TB. Ecnu B cTonbue
«Ne TB/Tpybbl» ykaszaHo «Tpybay, 3HauMT, napameTp npuHagnexut Tpybe. B atom cny4yae
none apxmsHon 3anncu «NeTB/Tpybbl» cogepXuTt Homep Tpybbl B kKogmposke oT 0 go 5-tu.
Mpn aTtom 3Ha4veHnsa 0-2 koampytoT Tpybbl 1-3 TB1, 3HayeHus 3-5 — Tpybbl 1-3 TB2. Ecnu B
ctonbue «Ne TB/Tpybbi» ykaszaHo « TB», 3HaunT, napameTp NpuHaanNexuT TensoBomy BBoAY.
3HaueHne 0 B none «NeTB/Tpybbi» kogmpyeT TB1, 3HaveHne 1 — TB2. 3HadyeHne 0 nons
«b[» kognpyet BA1, s3Ha4yeHne 1 — B2.

Ne| CobbiTne TBI\/I'C_I)'p B Twn 3HaYeHun Cnuncok 3HauyeHumn MpumevaHue
0| Wcn.BbO2 - - unsigned char 0-HeT, 1-ga
1| BO1<>bA2 - - unsigned char 0-Bpy4YHyto, 1-aBTO Mo gaTe

0-3anperT, 1-c naponem, 2-c
2 C knas. - - unsigned char HocTynom
3 CIK - - unsigned char 0-3anperT, 1-c naponem
4 b1 c - - unsigned char[4] [ata OO.MM.IT Yy
5 b2 c - - unsigned char[4] [ata OO.MM.IT Yy
6 | Peseps1 - -
7 | Peseps?2 - -
8 | Peseps 3 - -
9 | Peseps4 - -
10| PesepB 5 - -
11| PesepB 6 - -
12| PesepB7 - -
13| Peseps 8 - -
14| Pe3sepB 9 - -
15| Peseps 10 - -
16| Yac ot4eTa - - unsigned char 0-23
17 |OaTa oT4eTa - - unsigned char 1-31
18| Cert. agpec - - unsigned char 0-255

Cmapoe u Hogoe 3H. He

19| Kog. opr. - - gopmupyromcesi
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Ne . .
Ne| CobbiTne TB/Tp b Twvn 3Ha4YeHun Cnuncok 3HaueHumn MpumevaHve
Cmapoe u Hogoe 3H. He
20| [Jorosop - - popmupyromcesi
Cwucr.
21| eauHuy - - unsigned char 0-CW, 1-MKC
Tepmonpeob 0-100T11, 1-500r1, 2-Pt100, 3-
22 p. - - unsigned char Pt500
Mepes.
23 Yyacos - - unsigned char 0-Bbikn, 1-Bkn
24 Bpems - - unsigned char[3] Bpewmsi Y4:MM:CC
Cmapoe u Hogoe 3H. He
25| T[laponb - - gpopmupyromcsi
26 JaTta - - unsigned char[3] HaTta O0.MM.I'T
27| Peseps 11 - -
28| Peseps 12 - -
29| Peseps 13 - -
30| Peseps 14 - -
31| Peseps 15 - -
32| Peseps 16 - -
33| Peseps 17 - -
34| Peseps 18 - -
35| Peseps 19 - -
36| Peseps 20 - -
0-HeT,1-6€3 noAcT.,2-
Mopacrt.,3-Moact n koHTp U,4-
37| KoHTp.V Tpyba | + unsigned char CYET OTMEHEH
0-HeT, 1-ceTb(06L.),2-
38| KoHTp.BC | Tpyba | + unsigned char Peseps
39| fOatyumk P | Tpyba | + unsigned char 0-HeT, 1-ga
40| TwnBC Tpyba | + unsigned char 0-MexaHuy.,1-OneKTpoH.
41 Ppor Tpyba | + float
42 toor Tpyba | + float
43 Pn Tpyba | + float
44 PB Tpyba | + float
Bec
45| wmnynbca | Tpyba | + float
46 Vmin Tpyba | + float
47 Vmax Tpyba | + float
48 \Vpor Tpyba | + float
49| Peseps 21 - - - -
50| Peseps 22 - -
51| Pe3seps 23 - -
52| Peseps 24 - - --- ---
53| Peseps 25 - -
54| Pe3seps 26 - -
55| Peseps 27 - -
56| Pe3seps 28 - -
57| Peseps 29 - -
58| Peseps 30 - -
59 Cun B + unsigned char
60| dMmax TB + float
61 txno B + float
62 Pxa TB + float
63 KT3 B + unsigned char
64 OPT TB + unsigned char
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Ne

CobOblTHne

Ne
TB/Tp.

BA

Twun 3HayeHun

Cnucok 3HavYeHui

lNpnmeyvaHue

65

KoHTp.t

B

unsigned char

0-c noAacT.,1-cyeT OTMEH.

66

KoHTp.dM

B

unsigned char

0-Het,1-be3 noact.1,2-be3s
noact.2,3-C noacr.1,4-C
noacr.2

67

KoHTp.Q

B

unsigned char

0-Her, 1-bes noacrt., 2-C
NOACT.

68

KoHTp.dt

B

unsigned char

0-6e3 nopacT., 1-¢c noAactT., 2-
cYeT OTMEH.

69

dtmin

B

unsigned char

0-2°C, 1-3°C

70

Ncn.tx

B

unsigned char

0-He wncn., 1-goros., 2-U3M.B
OaHHom TB, 3-u3m. B gpyrom
TB

71

Nen.Px

B

unsigned char

0-He nam., 1-UNam.

72

Peseps 31

73

PesepB 32

74

PesepB 33

75

Peseps 34

76

PesepB 35

77

PesepB 36

78

PesepB 37

79

PesepB 38

80

Peseps 39

81

Peseps 30

82

Hasnau. A1

unsigned char

0-HeT, 1-KOoHTp.ceTu, 2-cueT
nuMn., 3-CUrH-ms

83

YpoBeHb

unsigned char

0-HP, 1-H3

84

Eg.vam.

unsigned char

0-m3, 1kBT*4

85

Bec nmn.

float

86

OMNmin

float

87

OMNmax

float

88

T noAar.

float

89

Peseps 41

90

Peseps 42

91

Peseps 43

92

Peseps 44

93

Peseps 45

94

PesepB 46

95

Peseps 47

96

Peseps 48

97

Peseps 49

98

Peseps 40
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6.11.2 Unmepnpemauyus apxuea cobbimul

ApxmB cobbITUA NpegHasHadyeH Ans dukcauum Takux CcobbITUM Kak cOpoc apxumBa,
nepeknoyeHne aktmeHon B[], nepexon Ha neTHee/aumHee Bpemsa U T.4.. Ana cobbitui, y
KoTopbix B rpadgpe ID kntoya ycTtaHOBNEH 3HaK «+», MNore «Crapoe 3HayYeHue» COLAEPXUT
noeHTUuKaTop CcneumanuanpoBaHHOrO annapaTtHoro obecneyeHus,  BbIMNOMHMBLLENO
asTopusaumo. ID nmeet Tmn unsigned long.

Ne CobbiTne ID kntova [MpnmeyaHue

3anpeTt kannbp. (MK) +

3anucb HacTpoek (1K)

Yct. COM'oB Ha ymonu.

C6poc apxuBa

Peseps
Kannbp.t(MNK) +
Kannbp.P(MNK) +
Kannbp.t
Kannbp.P

Moeepka (Crapr, K)

Mosepka (Cton, MK)

Moeepka (CtapT)

Moeepka (Cton)

YcK. pexum (cTapT)

YcK. pexum (cTon)

HocTtyn 3anp.

Hoctyn pasp.

Kannbp 3anp.

Kannbp.pasp.

Ycr. akt. 511

Ycr. akt. B2

Ycr. akt. BA1 (aBT10)

Ycr. akt. B2 (aBT10)

Ycr. akt. BA1 (MK)

Ycr. akt. B2 (1K)

3anucb Hesaw. HacTp. (MK)

N[N (NN NN INNNIN R IR R R R R R R ke
O|o|N|o|a|R|WN|R|o|lo|lo|N|o|uo|rlw|N|k|[o|@(R|N|o |0~ WIN P o

3anucb. JaH. NPOU3BOAWT. +
3annchb gaH. cepB.-LeHTpa +
ABTO nepeBoj 4acoB
QOuuncTka apxmBoB +
30 3ameHa Gartapeun

6.11.3 UHmepnpemayusi QuacHoCcmMu4YecKkoz20 apxuea

ApxmnB cobbiTU NpefHasHadeH ans ukcauum Takmx cobbITU Kak pecTtapT npoueccopa,
OTKITHOYEHNSI BHELLHEro NUTaHWs U T.4..

No CobbiTne lMpumeyvaHue
Mone «cTapoe 3Ha4YeHNe» COAEPXKMT NMPUYMHY Nepesanycka (Tun
0 Pectapt unsigned long).
1 NHnumnanusaums
2 Bkn. 220B
3 OTtkn. 220B
4 LB
5 BR

6.12 TeKyu.wle nToroBbie 3Ha4YeHUA

CTpykTypa npedHasHayeHa Ans YTEeHWs TEeKyLMX WTOroBbiX MapaMeTpoB (MHTerpansi
napamMeTpoB TennonotpebneHnsa oT copoca apxunBa A0 TEKYLLEro MOMEHTa).
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OnuvcaHve CTPYKTYpbl AaHHbIX

HassaHue Anpec P(g:;'sf Tun Hoctyn | MNpumeyvaHne

JaTta: oeHb 3412 1 unsigned char R/O Butel 0-7

JaTta: mecsu 3412 1 unsigned char R/O Butbl 8-15

Harta: rog-2000 3413 1 unsigned char R/O Butbl 0-7

Bpewmsi: yac 3413 1 unsigned char R/O Butbl 8-15

Bpemsi: MuHyTa 3414 1 unsigned char R/O Butel 0-7

Bpems: cekyHaa 3414 1 unsigned char R/O Butbl 8-15

CM. 3hau. no Tpybam
BHauyeHus no mpybam (Tek.uTorm)
CM. 3uau. no TB
3HayeHusi no mennoebiM 8godam (Tek.uTorm)

3Hadenue no A1 3509 8 double R/O
Anut.paboTbl No cetn 3513 4 unsigned long R/O
Onut.paboTebl gucnnes 3515 4 unsigned long R/O
[OnuT.oTCyT.CET.NUTAHUS 3517 4 unsigned long R/O

AkTMBHas B[] 3519 1 unsigned char R/O Butebl 0-7

CUn TB1 3519 1 unsigned char R/O Butbl 8-15

KT3 TB1 3520 1 unsigned char R/O Butbl 0-7

OPT TB1 3520 1 unsigned char R/O Butbl 8-15

AkTnBHas B[] 3521 1 unsigned char R/O Butel 0-7

CnT1B2 3521 1 unsigned char R/O Butbl 8-15

KT3 TB2 3522 1 unsigned char R/O Butbl 0-7

OPT TB2 3522 1 unsigned char R/O Butbl 8-15

Cnuncok nonew CTPYKTypbl:

HaTa/Bpems: npeactaBnseT gaty/Bpems B npubope Ha MOMEHT cbemMa MHopMaLmn.
[onycTnmble 3Ha4YeHus:

Henb 1-31;

Mecsay 1-12;

log 0-255;

Yac 0-23;

MwuHyTa;

CekyHpa.

3HayeHus no Tpybam: cm 3HayeHus o mpybam (mekywue umoau);

3HayeHnss No TennoBbiM BBOAAM: CM. 3HayeHuUs 10 _MmenosbiM_88odam (meKyuiue
umoeu);

3HaueHne no [Al: Tekywiee UTOroBoe 3HA4YE€HME MO AOMNOSIHUTENbHOMY MNapamMeTpy,
N3MepPEHHOMY Ha JOMNOMHUTENBHOM MMMNYIbCHOM BXOAE, B peXnme cHeta MMMNynbCoB;
Onut. paboTbl No ceTu: 3HayYeHWe AnuTenbHOCTU paboTbl MO cCeTM B MUHyTax.
durkcnpyeTca TONbKO NPy OTCYTCTBUM BHELUHErO CETEBOrO NUTAHNS;

Onut. paboTbl gucnnes: 3HayeHwe [nuTenbHOCTM paboTbl Aucnnes B MUHYTax.
dukcnpyeTca TOSbKO NpU OTCYTCTBUM BHELUHEro CETEBOrO NUTAHNS;

AnuT. OTCyT. CeT. NUTaHUsA: 3Ha4YeHne ANUTENbHOCTU OTCYTCTBUSA BHELLUHEro CeTeBOro
NUTaHUSA B MUHYTaXx;

AktusHas B[l: 0-aktneHa B11, 1-aktmBHa B[2;

CW TB: 3Ha4eHne KoHpurypaumoHHoro napameTtpa TB;

KT3 TB: s3Ha4yeHne KoHurypaumoHHoro napameTtpa KT3;

®PT TB: 3HayeHue koHUrypaunoHHoro napameTpa OPT;

6.12.1 3HayveHusi no mpybam (mekyuwue umoau)

CTpykTypa XpaHuUT OaHHble 6-Tu Tpyb6. CTPYyKTypbl OaHHbIX MO Tpybam uAeHTU4YHbl. B
AaHHOM pa3sfene 6yaoyT npeacrtaBrneHbl 6a3oBble agpeca CTPYKTYP AaHHbIX No Tpybam u
CMeLLleHus (B KOnMyecTBe permcTpoB) OO NapaMeTpoB Mo Tpybam OTHOCUTErbHO ©a30BOro
agpeca.
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Cnucok 6a30BbIX agpecoB
HanmeHoBaHue BasoBble agpeca
TB1 Tpy6a 1 3415
TB1 Tpy6a 2 3423
TB1 Tpyb6a 3 3431
TB2 Tpy6a 1 3439
TB2 Tpyba 2 3447
TB2 Tpyba 3 3455
OnuncaHue CTpYKTYpbl AaHHbIX
HassaHue CwmeweHne |Paasmep (6anT) Tun Hoctyn | Mpumeyanme
V 0 8 double R/O
M 4 8 double R/O

Cnuncok nonewn CTPyKTypbl:

¢ V, M — napameTpbl 06bEM N Macca;

6.12.2 3Ha4eHusi No mensoebiM egodaM (MmeKyu,ue umoau)

CTpyKkTypa XpaHUT AaHHble 2-X TennoBbiX BBOAOB. CTPYKTYpbl AaHHbIX N0 TB naeHTuYHbI.
B paHHOM pasgene OyayT npenctaBneHbl 0asoBble agpeca CTPYKTYP AaHHbIX Mo TB u

cMmelleHns (B KONMYeCcTBe perucTpoB) 40 napameTpoB no TB oTHocuTenbHO 6a3oBoro
agpeca.

Cnucok 6a30BbIX agpecos

HavmeHoBaHue basoBble agpeca
TB1 3463
TB2 3486
OnucaHue CTPYKTYpbl AaHHbIX
HassaHue CwmewyeHne | Pasmep (6anT) Tun Hoctyn| MNpumevaHue
dM 0 8 double R/O
QrB 4 8 double R/O
Q12 8 8 double R/O
Qr 12 8 double R/O
BHP 16 2 unsigned short R/O
BOC 17 2 unsigned short R/O
TVmin 18 2 unsigned short R/O
TVmax 19 2 unsigned short R/O
Tdt 20 2 unsigned short R/O
T6es.nur. 21 2 unsigned short R/O
TtHeucnp. 22 2 unsigned short R/O

Cnucok nonem CTpyKkTypbl:

e dM, QtB, Q12, Qr, BHP, BOC — pasHoCTb Macc, Tenno no TeNNOBOMYy BBOAY, TEMSO
KOHTypa Tpyb 1,2, Tenno ropsavero BOAOCHAGXeHUs, BpeMsi HopmasibHOM paboThbl (4),
BpeMsa OTCyTcTBUSA cyeTa (4), Bpems npu HC V<min (4), Bpemsa npy HC V>max (4),
Bpema npu HC no dt (4), Bpems OTKIHOYEHNS BHELLIHETO CETEBOro NUTaHuA (4) ), Bpems
HeucnpaBHOCTY t1 unu t2;

6.13 TeKywme 3Ha4YeHUN

CTpykTypa npeaHasHayeHa AOns
napamMeTpoB.

YTeHNA TeKywnx U3MepeHHbIX (Bbl‘-IVICJ'IeHHbIX)
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OnuvcaHue CTPYKTYpbl AaHHbIX
HasBaHue Apnpec Fzg:;:?)p Tun HocTtyn MpumeyvaHune
Jarta: neHb 3540 1 unsigned char R/O Butbl 0-7
Jarta: mecsy, 3540 1 unsigned char R/O Butbl 8-15
HaTta: rog-2000 3541 1 unsigned char R/O Butbl 0-7
Bpewms: yac 3541 1 unsigned char R/O Butbl 8-15
Bpewms: muHyTa 3542 1 unsigned char R/O Butbl 0-7
Bpewmsi: cekyHga 3542 1 unsigned char R/O Butbl 8-15
t1-16 3543 24 float[6] R/O TB1: t1-t3, TB2: t4-t6
P1-P6 3555 24 float[6] R/O TB1: P1-P3, TB2: P4-P6
Go1-Go6 3567 24 float[6] R/IO | TB1: Go1-Go3, TB2: Go4-Gob6
TB1: Gm1-Gm3, TB2: Gm4-
Gm1-Gm6 3579 24 float[6] R/O Gm6
P1-06 3591 24 float[6] R/O TB1: ®1-93, TB2: ®4-06
h1-h6 3603 24 float[6] R/O TB1: h1-h3, TB2: h4-h6
&T181-PT1B2 3615 8 float[2] R/O
hx1-hx2 3619 8 float[2] R/O
ar 3623 4 float R/O
HC no tpy6am 1-6 | 3625 6 unsigned char[6] R/O |TB1: HC1-HC3, TB2: HC4-HC6
HC no TB1,2 3628 4 unsigned short[2]| R/O
HC no Al 3630 1 unsigned char R/O Butbl 0-7
Peseps 1 3630 1 unsigned char R/O Butbl 8-15
MpnsHaku cobbiTni | 3631 2 unsigned short R/O
Peseps 2 3632 2 unsigned short R/O
tx1-tx2 3633 8 float[2] R/O
Px1-Px2 3637 8 float[2] R/O
dtl-dt2 3641 8 float[2] R/O
tHB1-tHB2 3645 8 float[2] R/O
AktnsHasa b 3649 Q) bit field R/O But O
Peseps 1 3649 15(1) bit field R/O Butbl 1-15

Cnuncok nonew CTPYKTypbl:

NaTa/Bpemsi: npeactaBnsieT gaTy/Bpemsi B Npubope Ha MOMEHT cbeMa WHdOopMaLumu.
[lonycTumMble 3Ha4YeHus:

« [eHb 1-31;

« Mecsay 1-12;

= [op 0-255;

= Yac 0-23;

= MwuHyTa;

= CekyHpa.

t1-t6: 3HauyeHus Temnepatyp. 3HayeHnusa t1, t2, t3 npeacrasnstor t1, t2, t3 no TB1.
3HauveHus t4, t5, t6 npeacrtasnatoT t1, t2, t3 no TB2,;

P1- P6: 3Ha4yeHus gaBneHun. 3HauveHna P1, P2, P3 npeactasnatT P1, P2, P3 no TB1.
3HauveHus P4, P5, P6 npeactasnatT P1, P2, P3 no TB2;

Go01-Go6: 3HayeHus obbemHoro pacxogoB. 3HadeHusi Gol, Go2, Go3 npencrasnstoT
Gol, Go2, Go3 no TB1. 3HaveHuns Go4, Go5, Gob npeacrasnaoT Gol, Go2, Go3 no TB2;
GM1-GMm6: 3Ha4eHns MaccoBoro pacxodoB. 3HadeHns Gm1, Gm2, Gm3 npeactasnstoT Gm1,
Gm2, GM3 no TB1. 3Hauenunsa Gm4, Gm5, GM6 npeactaenaotT Gm1, Gm2, Gm3 no TB2,;
®1-P6: 3Ha4YeHUss TensoBOro MoToka Mo oThenbHbiM Tpybam. 3HadeHua 1, &2, O3
npeactaensioT ®1, @2, 3 no TB1; 3Hauenns P4, ©5, 6 npencrasnsoT O1, P2, 3 no
TB2;

h1-h6: 3HaueHus aHTanbnuu. 3HadeHus hl, h2, h3 npeactasnsawT hl, h2, h3 no TB1;
3HauveHus h4, h5, h6 npeactaenstoTt hl, h2, h3 no TB2,;
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O1B1-PTB2: 3HAYEHMSA TEMNNIOBOrO NOTOKA NO TEMNSOBLIM BBOAAM,;

hx1- hx2: 3Ha4YeHnsa aHTanbNMN XonoaHOM BOAbl NO TEMMOBLIM BBOAAM;

AMN: 3HadeHne «pacxoga» no napameTpy, W3MEPEHHOMY Ha [AOMOSHUTENbHOM
UMMYNbCHOM BXOAE B peXume cyeTa UMnynbCoB,

HC no tpybam 1-5. HC1-HC3 npencraBnsatoT HewTaTHble cuTyaummn no tpydbam TB1,
HC4-HC6 — TB2. KoguposaHue HC Gutamu NosHOCTbIO aHanormyHo KOAMPOBAHUIO B
apxuBe (CM. Apx1MBHas 3anuch (HaCOBOW, CYTOYHbIN, MECAYHbLIN apXMBbl));

HC no TB1,2: KogupoBaHne HC 6GuTamum NOMAHOCTBIO aHaNoOrm4yHO KOAMPOBAHUIO B
apxuBe (CM. ApxMBHas 3anuch (HacOBOW, CYTOYHbIN, MECAYHbIN apXMBbl));

HC no A: KognposaHne HC 6utamm NONHOCTbIO aHanorm4yHO KOAMPOBAHUIO B apXmBe
(cM. Apx1BHas 3anuch (HacoBOW, CYTOYHbIN, MECAYHbIA apXuBbl));

Mpn3Hakn cobbITUn: BUTLI KOAMPYIOT HanuuMe pasnuyHbiXx cobbiTuin. KogmposaHue
GMTaMn MNOSHOCTBIO aHaNorMyHo KOOMPOBaHMID B apxuBe (CM. ApXMBHas 3anucb
(4acoBOW, CYTOYHbIN, MECAYHbIN apXuUBbI));

tx1-tx2: 3Ha4yeHns TemnepaTypbl XONOAHOW BOAbLI B TEMSOBLIX BBOAAX;

Px1-Px2: 3HayeHusa gaBneHnsa XonoaHoW BoAbl B TENMOBbLIX BBOAAX;

dtl- dt2: 3Ha4yeHnsa pa3HOCTM TemMnepaTyp B TEMNOBbLIX BBOAAX;

tHB1- tHB2: 3Ha4YeHNsa TemnepaTyp HaAPYXHOro Bo3ayxa B TEMNSIOBLIX BBOAAX;

AxktnsHasa b[: 0-aktmBHa b1, 1-aktuBHa B2;

6.14 CprKTypa TeXHOJNTorm4eckoro usmMeHeHmA napamMeTpoB

CTpykTypa npegHasHayeHa ANs W3MEHEHUS1 PasfU4YHbIX MapaMeTPoB BbIYMCAMTENS.
N3meHeHne napameTpa BbINOMHSAETCSA NpW MOMOLLM onepauun 3anucu pernctpos. Mpu aTom
yKa3blBaeTCs YCMNOBHbIA HOMEP W3MEHSIEMOro mnapameTpa M HOBOE 3HayeHWe napameTpa.
YpoBeHb 0CTyna Kk M3MeHsieMOMY NapameTpy onpeaensieTcs TMNoM napameTpa.

OnncaHne CTPYKTYpbl AaHHbIX

HasBaHwne Appec |Pasmep (6anT) Tun Hoctyn | MpumeyaHune
Homep napameTtpa 3796 2 unsigned short R/W*
3HauveHune napameTpa 3797 4 float R/W*
Peseps 1 3799 4 Unsigned char[4] R/W*

Mone «Homepa napamMeTpa» MOXeT NpuHnMaTb crenyrwme SHa4eHnA:

0 — koppekuusi BpemeHu. [lone «3HadyeHMe napameTpa» COLAEPXKUT BENUYMHY
Koppekuun BpemeHun. Lonyctumbln mHTepBan +900 cekyHn. Ecnu Tekyuiee Bpewms
npubopa Haxogutca B npegenax Y4:20:00 + YY:40:00, TO KOppeKUMsT BPEMEHMU
Npon3BOANTCA HEMeSIeHHO. B npoTMBHOM cny4vae, koppekuus BpeMeHW BbINOSHSAETCS
nocne cnegytouwero goctmxeHus spemexHn Y4:20:00;

1 — TN MCNONb30BaHUSA AOMOMHUTENBHOrO WMMYMABCHOrO BXxo4a. 3HayeHwe B
COOTBETCTBUMN C HACTPOEYHbIMW NapaMeTpamu;

2, 3-3HayenHne txg TB1 wunu TB2 cooTBeTCTBEHHO. [0 W3MEHEHUs 3HaYeHUN
Heo6Xxo4MMO MPOM3BECTM 3aNUCb MApPONA CMEHbl akTMBHOW 6a3bl AaHHbIX MO agpecy
CTPYKTYpbl «Tvn ynMTaemblX AaHHbIX». [laponb npeactaBnsetr cobon maccuB U3 5-tn
LUMPOBLIX CUMBOSIOB C 3aBepLUaloWLNM ABOUYHLIM Hynem (6-o1 no cyety 6anT). Ecnun
AJSIMHa YCTaHOBIIEHHOIO MapoSsili MeHee 5-TM CMMBOSIOB, TO OCTaBLUMECS CUMBOJbI
3anonHaTca cumBonom npoben (kog 0x20). Hanpumep, naponb «123» gomkeH 6biTb
npeacTtaBneH B Buae maccusa 6ant: 0x31, 0x32, 0x33, 0x20, 0x20, 0x00.
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NMpunoxeHue 1. ®yHKUUNA pacyeTa KOHTPOJNIbHOWU CYMMbI
Cyclical Redundancy Checking (CRCL16)

PacuyeT koHTponbHOW cymmbl kagpa RTU/PPP mMoXeT BbINONHATLCA MO crnefylowemMy
anropuTMmy (TEKCT Ha A3blke nporpammMmunpoBaHnsa CH):
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++)
{/*obpaboTka OGanTa*/
if ((Sum.w&0x1l)==1)
Sum.w= (unsigned short) ((Sum.w>>1)"0xa0010U) ;
else
Sum.w>>=1;
}
}
return Sum.w;

}

MycTb Kakoe-NnMbo coobuieHne, nmetowiero anvHy N, 3anucaHo B maccmee Data[N+2] Tuna
unsigned char. Torga gnga aToro coobLeHnst KOHTPOSIbHYKD CyMMy criegyeT hopmupoBaTh

cnegyowmm obpasom:
WORD CheckSumm = Crcl6 (Data, N);
Data[N] = CheckSumm;
Data[N+1] = CheckSumm>>8;

NMpunoxeHue 2. PyHKUUA pacyeTa KOHTPOJIbHOU CYMMBbI
Longitudinal Redundancy Checking (LRC)

Mpumep yHKUMKM pacyeTa KOHTPOSIbHOW CyMMbl kagpa Ha a3blke CU:
unsigned char Lrc (unsigned char * pSrc, int length)

{
unsigned char locLrc=0;
for (int i1i=0;i<length;i++)
locLrc += * (pSrc+i);
return locLrc = ~loclrc + 1;

roe:

e pSrc — ykasaTenb Ha Oydep, cogepxalmim coobLieHme;
¢ length — konnyecTBo GanT faHHbIX, 4Ns KOTOPbIX TpebyeTcs npounssectn noacyeT LRC.
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NMpunoxeHue 3. PyHKuuun npeobpasoBaHna us ASCIl popmata B
ABOUYHbLIN U oOGpaTHOro npeo6pasoBaHusa U3 ABOMYHOrIO B
ASCII

Hwxke npuBeneHbl npumepbl Ha sa3bike CU cbyHkumi npeobpasoBanns 3 ASCIl dpopmaTta
B ABOWMYHbIA 1 obpaTHoro npeobpasoBaHusa 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",
'8', 191’ vAv’ va’ 'C', va’ va’ VFV};

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

char ca,i;

unsigned char cb;

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

ca=*cptr++;

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

e Cptr — ykasaTtenb Ha bydep, cogepxawun cumsosbl ASCII;

e bprt - ykazaTenb Ha Bydep, Kyaa 3anncbiBaloTCs ABOUYHbIE 6anTbl.
void BINtoTwoASCII (unsigned char *bptr, char *cptr)
{

unsigned char cb;

cb=*bptr;

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

*cptr=BinToChar[cb & O0xO0F];

roe:
e bptr — ykazaTenb Ha Bydep, cogepxawmmn 4BonYHble 6anTbl;
e cprt - ykasaTenb Ha Bydep, kyaa 3anucbeiBatotcs cumonbl ASCII.
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NMpunoxeHue 4. Koabl owwn60K, Bo3BpawaemMmbie npubopom

0 - HeT oWwnboK;

1 - HegonycTUMas PyHKUuS;

2 - HegonNycTUMbIM agpec B 3anpoce;

3 - HegonNycTUMbIE 3HAYeHUS B Mofe JaHHbIX 3anpoca;

4 — HenonpaBMMasi owmnbKa BO3HUKNA BO BPEMSI BbINOSHEHWSI Onepauuu;

5 — noaTBepXaeHue BbINOSTHEHNS onepauum (He ncrnonb3yeTcs);

6 - 3anpoc He MoXeT bbITb 06paboTaH cendac, He06xoAMMO NOBTOPUTL 3anpoc NO34HeE;
7 — (He ucnonb3yeTcs);

8 - (He ucnornbayeTcs);

9 — YyCTPOMCTBO He roTOBO;

10 - npu YTeHnn 3anpoLueHo bornbLle perncTpoB, Yem SOMyCTUMO;

11 - caenaHa nonbiTKa 3annucu 6onbLIEro KoNnM4YecTsa pernMcTpoB, Yem 4OMyCTUMO;
12 - HegoNyCTUMbIV HaYvanbHbIA agpec;

13 - HeJoNYCTUMBbIV KOHEYHbIN agpec (HavanbHbIM agpec + KOSIMYecTBO PErncTpoB);
14 - agpec OOCTyneH TONbKo ANg YTeHus,

15 - pocTtyn 3anpeleH (3awmTa, Hanpumep kHonka JOCTYI);

16 - gpyrasi owmbka npu obpaboTke 3anpoca;

130 — OwmnbKa BbINOSHEHUS;
132 - YkasaHHas gaTa BHe AnanasoHa apxuBa npnodopa;
133 - HeT gaHHbIX 3a yKasaHHyto aaTy;
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MpunoxeHue 5. OnucaHune cTpykTypbl hanna tvb

dann gaHHbIX opmata tvb MoxeT BbITb NONyYeH cnegyrowmmmn cnocobamm:

e NyTeM CUYUTbIBaHNA JaHHbIX U3 TB7 Ha ycTponcTeo nepefayum gaHHblx «USB-TTM0»;
e MNyTEM CYMTbIBAHUSA AaHHbIX U3 TB7 Ha nnaHweTHbIn komnbtoTep ¢ MO npousBoacTBa
«3A0 TepmoTtpoHuk» ans OC Android;

e NyTeM CUYUTbIBaHNA JaHHbIX U3 TB7 Ha SD kapTy.

darin coCToUT M3 MHOXEeCTBa NocrefoBaTeNlbHO PacroSfIOXKEHHbIX CErMEHTOB [aHHbIX.
Kaxgbl cermeHT AaHHbIX COOEPXUT:

e onucaTesnb AaHHbIX;

e OJMH UNN HECKOJTbKO OAHOTUMHbIX ANEMEHTOB JaHHbIX.

UteHne n MHTEepnpeTaund cogepXxnmoro (bal7|na OOJKHa BbIMNMOJIHATbLCA B
nocrieaoBaTesibHOCTU:

1. YTteHwue 13 panna onucatena aHHbIX PUKCUPOBAHHOW ASIUHbI;

2. YUteHne un3 (panna 9nNemMeHTOB [AaHHbIX. 3akfyaeTca B YTeHun u3  panna
nepemMeHHOro konuyectesa 6anT, B 3aBUCUMOCTU OT ASIMHbI U KOSIMYECTBa 3IEMEHTOB
AaHHbIX, YKa3aHHbIX B onucaTerne AaHHbIX. [1onyyYyeHHble AaHHble MHTepPnpeTUpyTCS
B COOTBETCTBMM C TUMOM [JaHHbIX, yKa3aHHbIM B onucaTerne. B 3aBucMmoctv ot tnna
AaHHbIX NMPUHUMAETCA peLleHUs O NPOAOSPKEHUN YTeHusa (nepexon K BbIMOSTHEHUIO
n.1) NN OKOHYaHUKN onepaumn.

Onuncarternb gaHHbIX UMeeT cneayrulyro CTPYKTYpPY:

Mone Tun Pasmep MpumevaHune
(6anT)
Tun uernoe 4 OnpegensieT TMnN XpaHUMbIX JAHHbIX
OnunHa uenoe 4 OnpegenseT AnuHy 0gHOro anemMeHTa gaHHbIX (6anT)
KonunyecTtso uenoe 4 OnpegenseT KoNM4YeCTBO 3MEeMEHTOB AaHHbIX (*)
Jon. uernoe 4 OnucbiBaeTcA KOHTEKCTHO B 3aBUCUMOCTU OT MOns
MHopMaums «TUMD

(*) — ona cermeHTa ¢ nonem «Tuny» paBHbiM 0 none «KonnyectBo» aHanNU3npoBaTb HE HYXXHO (KONMYECTBO
paBHO 1).

Ecnu nHoe He oroBopeHoO cneuunanbHO, TO KaXAbI 3NIEMEHT AaHHbIX COAEPXKUT CTPYKTYPY
OLHOro U3 TUMOB, OMMCaHHbIX Bbilwe (Hanpumep, CTPykTypy «MHpopmauma o6 ycTtponcteey,
«ApxmBHasa 3anucb» W T.4.). Ecnn none «nuHa» coaepXut 3HaveHue, Obonbluee, 4yem
CyMMapHas gfvHa CTPYKTYpbl, ONMCaHHas B COOTBETCTBYIOLLEM pasgersie, To AN KaXaoro
aneMeHTa gaHHbIX HeobxoauMo npoudnTaTb U3 danna KonnM4ecTso GanT, paBHOE 3HAYEHUIO
nona «AdnuHa», a WHTepnpeTupoBaTb crnefyeT TOSMbKO MOMsl, YKasaHHble B ONucaHum
COOTBETCTBYIOLLEN CTPYKTYpbl OaHHbIX. Hanpumep, B onucaTene ykasaHO, YTO 3feMeHT
AaHHbIX npeacTasneH cTpykTtypon «UHpopmauma o6 yctpouctee», gnvHa 38 6GawuT.
OnucaHne cTpykTypbl «MHopmaunsa o6 ycTpOWCTBE» COOEPXUT ONUCaHMe 3NEeMEHTOB
cymmapHon gnuHon 14 6aunt. B atom cnyyae u3 danna Heobxoammo npountaTth 38 6anT, a
MHTepnpeTupoBaTb TOSbLKO nepsble 14 U3 HUX.

Mone «Tun» kogupyeT crnegyowme TUMNbl NeMEHTOB AaHHbIX:

e 0 — Hayano anna. OnNemMeHT AaHHbIX A0SPKEH cofepxaTtb CTPoKy « START TV7 DATA
FILE\\n», rae cumBonbl «\r\n» - 310 cumBornbl ¢ kogamu 0XOD n OXOA coOTBETCTBEHHO.
Mone «Konuyectso» aHann3npoBaTb HE HYXHO;

e 1 — aneMeHT AaHHbIX NpeacTaBneH CTpykTypon «MHdopmaums 06 ycTponcteey;

e 2 — 3NEeMeHT JaHHbIX NpeacTaBreH CTPYKTypon «MHopMaunsa o HacTpomnKaxy;

e 3 — 9NeMeHT JaHHbIX NpeAcTaBneH CTPYKTYpon «HacTporku BblYMCIIMTENS (HACTPOMKM
3alMmLLEHHbIE)Y;



Tennosblumcnutens TB7 OnucaHune npoTokona obmeHa cTp. 48

e 4 — JnemMeHT [aHHbIX COAEPXWUT 3HAYEHME KOHTPONBbHOMW CYMMbl He3alMLEeHHbIX
HacTpoek. OcTanbHble 6anTbl aHaANM3MPOBaTb HE HYXXHO;

e 5 — 3neMeHT AaHHbIX NpeacTaBfieH CTPYKTYpon «HacTponku BbluMCnMTENS (HACTPONKK
He3alULLEHHbIEe)»;

e 6 — aHanM3npoBaTb HE HY>XHO;

e 7 - 3neMEeHT AaHHbIX NpeAacTaBneH CTpykTypon «Hdopmauma o gatax Havana/koHua
apXMBOBY;

e 8 - 9nemMeHT AaHHbIX npeactaBneH cTpyktypon «MHdopmaums o6 nHaekcax apxvBoB
napameTpoBy;

e O - 3nMeMeHT [aHHbIX npeAcTaBneH CTpyktypon «WHdpopmaums o6 aCUMHXPOHHbLIX
apxmBax»;

e 10 - anemMeHT JaHHbIX NPpeacTaBeH CTPYKTYPOMr « TeKyLume 3HaYeHNs»;

e 11 - anemMeHT JaHHbIX NPeacTaBeH CTPYKTYPOM « TeKyLLuMe NTOroBble 3HAaYEHNAY;

e 12, 13, 14 - 3nemMeHTbl [aHHbIX MpeacCTaBfeHbl CTPYKTypon «ApXMBHas 3anncb
(4acoBOW, CYTOYHbIN, MeCAYHbIA apxmBbl)». Tun 12 - 3anucu NpeacTaBnaAlT 4YacoBOW
apxuB, 13 — CyTO4YHbIN apxuB, 14 - MECAYHbIN apXuB;

e 15 - 9nemMeHT [AaHHbIX NpeAcTaBneH CTPYKTYpou «ApxmBHas 3anucb (MTOrOBbIN
apxuB)»;

e 16, 17, 18 - aneMmeHTbl [JaHHbIX MpeAcTaBfieHbl CTPYKTYpPOn «ApXMBHbIE 3anucu
ACUHXPOHHBLIX apxmBoB». Twun 16 - 3anucu NpeactaBnaAlT apxMB U3MeEHeHun 6asbl
AaHHbIX, 17 - apxuB cobbiTuin, 18 - gnarHocTndecknn apxme. None «[Jon.nHpopmaums»
COAEPXKUT UHOEKC apxXvMBHOW 3anucu B npubope, M3 KOTOpoW Obina cyuMTaHa nepsasd
apxvMBHas 3anucb AAaHHOIO CerMeHTa AaHHbIX;

e 65535 - (panna. BnemeHT JaHHbIX OOMKEH cogepXaTb CTpoky «END TV7 DATA
FILE\r\n», rae cumBonbl «\r\n» - 3T0 cumBorbl ¢ kogamu 0xOD n 0XOA cooTBETCTBEHHO.
Mone «KonuyectBo» aHanuM3anpoBaTb He HYXHO. [aHHbIM 3feMeHT SABMseTcs
NPU3HaAKOM OKOHYaHUS dhanna 1 CAY>XUT CUrHaroOM K NpeKpaLLeHnio YTeHnsa danna;
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NMpunoxeHue 6. Peanusauna oobmeHa gaHHbIMU NO UHTepdency
USB

OTnpaBnsembin 1 NpuHMMaembin 6ydep npu pabote no USB Bcerga mmeeTt anuHy 64
G6anTta. N3 Hux nonesHbix AaHHbIX 61 6GanT. Npu HeobGxogumocTu oTnpaBuTb Gonbluee
konnyectBo 6GanT, HeobxogMMoO AenaTb HECKONbKO nocnefoBaTeNbHbIX MOChIoK. [pu
nepegade HECKONbKMX MOCLIFIOK B HarnpaerneHun npubopa Mexay nocrnegoBaTeribHbIMU
nocCbINKamMun JOSMKHA BblaepKuBaTbCs naysa He meHee 10 mc. Kaxkgasi nockinika CoaepXuT:

- 3aronoBok anuHon 2 6anta: nepBbin 6anT Bcerga paBeH 63; BTopon 6ant cogepxut
ANNHY CEKLMM NOSb30BaTENbCKUX AaHHbIX.

- CeKkumnto nosnib3oBaTeNbCKUX AAaHHbIX ASIMHOM 62 6anTa. [NepBbin 6anT COAEPXKUT CHETUNK
nonesHbix 6ant "ByteCnt". ByteCnt moxeT npuHumaTth 3HaveHus 0-61. OcTtanbHble GanTbl
MCNonb3ylTCA ANs Nepenayn «nofe3Homn» MHopMaLmm.

Ecnn nporpamma xo4veT oTnpaBuTb KONMYecTBo 6anT, KpaTHoe 61, TO mocne oTnpaBKu
nofie3HbIX AaHHbIX OHa Takke 0b6si3aHa OTNpaBuUTb AONONHUTENBHBLIM Kaap ¢ ByteCnt paBHbIM
Hynto. lNMpuvHMMalowas nporpaMmma nNpUHUMaeT peLleHne, YTO BCe AaHHble MPUHATBLI ecnu
ByteCnt nmeet 3HayeHne meHee 61.

NcxoaHble TekcTbl Npumepa paboTtbl ¢ npubopom no nHtepdency USB npuBeaeHbl HUXKe
(npoekT komnunupoBarncsa B cpeae paspabotkm Visual Studio 6.0 npu npegycTtaHOBEHHOM
nakete Windows Driver Kit Bepcun 7600.16385.1).



Jlnctunr doamna HIDDevice.h

// HIDDevice.h: interface for the CHIDDevice class.
//
L1077 77777777777777777777777777777777777777777777777777777777777777777

#if !defined (AFX HIDDEVICE H 9C9236F9 16D8 4B6A B3Dl 416C79E14191 INCLUDED )
#define AFX HIDDEVICE H 9C9236F9 16D8 4B6A B3Dl 416C79E14191 INCLUDED

#if MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000

extern "C" {

#pragma warning (disable: 4201)
#include "DDK\\HIDSDI.h"
#pragma warning (default: 4201)
}

[T
[T

#define USB_VENDOR 0x2047 //TI MSP430 vendor ID

#define USB_PRODUCT 0x0301 //ID for this product (HID MSP430)
[T
[T

#define CONST REPORT ID 63

//! Defines the maximum length of a serial number
#define SERNUM LEN 40

//! Defines the maximum number of physical devices
#define MAX PHYS DEVICES 6

#define HID DEV_CONNECTABLE MAX 128
#define HID DEV INTERFACE CNT 128

//! HID Device return codes
//! HID action/transfer was successful

#define HID DEVICE SUCCESS 0x00
//! HID device was not found

#define HID DEVICE NOT FOUND 0x01
//! HID device is not opened

#define HID DEVICE NOT OPENED 0x02
//! HID device is allready opened

#define HID DEVICE ALREADY OPENED 0x03
//! Timeout occurs during transfer

#define HID DEVICE TRANSFER TIMEOUT 0x04
//! HID transfer failed

#define HID DEVICE TRANSFER FATLED 0x05

//! Invalid handle
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#define HID DEVICE HANDLE ERROR 0x06
//! Buffer overflow

#define HID DEVICE BUFFER_OVERFLOW 0x07
//! User interrupt

#define HIDiDEVICEiUSERilNTERRUPT 0x08
//! Unknown error

#define HID DEVICE_ UNKNOWN_ERROR OxFF

] KKK KKK K K KK KK K K K K K KK K K K R K KK R R R K KK R R R K K R R R R Kk K R R R kK R R R Kk K R R R R kK R R R R kK

//
//! A structure that tracks the number of serial numbers
//
//******************************************************************************
typedef struct
{
char serialNum[SERNUM LEN];

char devicePath[MAX PATH];

BYTE deviceStatus;
}TTrackSerialNumbers;

typedef struct
{
TTrackSerialNumbers m serialNumList [MAX PHYS DEVICES];
WORD m Cnt;
}TTrackSerialNumbersAr;

VAR EEEEEEEEEE LA EEEE e E e R R R

//
//! Device information structure.
//
//******************************************************************************
typedef struct
{
//' Handle for hid device
HANDLE hndHidDevice;
//! Indicator if device is opened
BOOL bDeviceOpen;
//!' Timeout for GetReport requests
UINT uGetReportTimeout;
//! Timeout for SetReport requests
UINT uSetReportTimeout;
//!' Asynchronous I/0 structure
OVERLAPPED oRead;
//! Asynchronous I/0 structure
OVERLAPPED oWrite;
//! Maximum length of InReport's
WORD wInReportBufferLength;
//! Maximum length of OutReport's
WORD wOutReportBufferLength;
}THidDevice;

#define MAX IN BUF SIZE 256

BYTE HID ReadFile (THidDevice * pHidDevice, BYTE * pBuffer, WORD bufferSize, WORD * pnBytesRead, ULONG msTout);
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BYTE HID WriteFile (THidDevice * pHidDevice, BYTE* buffer, DWORD bufferSize);
void HID Init (THidDevice * pHidDevice);
void HID UnInit (THidDevice * pHidDevice);

BYTE HID Open (THidDevice * pHidDevice, WORD vid, WORD pid, TTrackSerialNumbers * pTrackSerialNumbers);
BYTE HID Close(THidDevice * pHidDevice);

HANDLE HID OpenDeviceByVidPid(char* devicePath, WORD vid, WORD pid, DWORD * err);
BYTE HID GetHidDevicePath (WORD VID, WORD PID, DWORD index, char* devicePath);
DWORD HID GetSerNums (WORD vid, WORD pid, TTrackSerialNumbersAr * pSerialNumListAr);

#endif // !defined(AFX HIDDEVICE H 9C9236F9 16D8 4B6A B3D1 416C79E14191 INCLUDED )

JInctuur cbanna HIDDevice.cpp

// HIDDevice.cpp: implementation of the CHIDDevice class.
//
VI,

#include "stdafx.h"
#include "HIDDevice.h"
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#ifdef DEBUG
#undef THIS FILE

static char THIS FILE[]=_ FILE ;
#define new DEBUG_NEW
#endif

void MyAddLogString (CString str, int wait);
void MyOnCharsRecieved (BYTE * pBuf, int len);
void MyOnCharsTransmitted (BYTE * pBuf, int len);

L1717 7 0077077077777 0777777077777 0777777777777 77 7777777777777777

// Construction/Destruction

LIPDTT70770 7770077777777 7 0777770777707 777770777777777777777777777777

DWORD HID GetSerNums (WORD vid, WORD pid, TTrackSerialNumbersAr * pSerialNumListAr)
{

wchar t HID Serial Number [SERNUM LEN];

DWORD i=0, error=0;

[1777177777777777777777777777777777777777
for (i= 0;i<MAX PHYS DEVICES;i++) {
memset (&¢§pSerialNumListAr->m serialNumList([i].serialNum, 1, sizeof (pSerialNumListAr->m serialNumList[i].serialNum));
pSerialNumListAr->m serialNumList[i].deviceStatus = HID DEVICE NOT_ FOUND;
}
pSerialNumListAr->m Cnt = 0;
L1177 777777777777777777777777777777777
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for(i:O;i<HID_DEV_CONNECTABLE_MAX;i++) {
if (HID GetHidDevicePath(vid, pid, i, pSerialNumListAr->m serialNumList[pSerialNumListAr->m Cnt].devicePath) == HID DEVICE SUCCESS) ({
HANDLE hHidDeviceHandle = HID OpenDeviceByVidPid(pSerialNumListAr->m serialNumList[pSerialNumListAr->m Cnt].devicePath, vid, pid, é&error);

if( (hHidDeviceHandle != INVALID HANDLE VALUE) || (error == ERROR SHARING VIOLATION) ) {
if (HidD GetSerialNumberString(hHidDeviceHandle,HID Serial Number, sizeof (HID Serial Number)))
{
CloseHandle (hHidDeviceHandle) ;

if (pSerialNumListAr->m Cnt < MAX PHYS DEVICES) ({
pSerialNumListAr->m serialNumList[pSerialNumListAr->m Cnt].deviceStatus = HID DEVICE SUCCESS;
strcpy (pSerialNumListAr->m serialNumList[pSerialNumListAr->m Cnt].serialNum, CString(HID Serial Number));
pSerialNumListAr->m Cnt++;
} else {
break;

return pSerialNumListAr->m Cnt;

}
BYTE HID GetHidDevicePath (WORD vid, WORD pid, DWORD index, char *devicePath)
{

BYTE status = HID DEVICE UNKNOWN ERROR;

GUID hidGuid;
HDEVINFO hHidDeviceInfo = NULL;

HidD GetHidGuid (&hidGuid) ;

hHidDeviceInfo = SetupDiGetClassDevs (&hidGuid, NULL, NULL, DIGCF PRESENT | DIGCF DEVICEINTERFACE) ;

if (hHidDeviceInfo != NULL) {
SP_DEVICE INTERFACE DATA hidDevicelInterfaceData;
hidDevicelInterfaceData.cbSize = sizeof (hidDeviceInterfaceData) ;

if (index < HID DEV CONNECTABLE MAX) {
BOOL hidResult = hidResult = SetupDiEnumDeviceInterfaces (hHidDeviceInfo, 0, &hidGuid, index, &hidDeviceInterfaceData);

if (hidResult) {
BOOL detailResult;
DWORD length, required;
PSP _DEVICE_ INTERFACE DETAIL DATA hidDevicelInterfaceDetailData;

SetupDiGetDeviceInterfaceDetail (hHidDeviceInfo, &hidDevicelInterfaceData, NULL, 0, &length, NULL);
hidDevicelInterfaceDetailData = (PSP_DEVICE INTERFACE DETAIL DATA)malloc(length);

if (hidDeviceInterfaceDetailData) {
char strvidPid[40];
char strTmp[40];
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hidDevicelInterfaceDetailData->cbSize = sizeof (SP_DEVICE INTERFACE DETAIL DATA);
detailResult = SetupDiGetDeviceInterfaceDetail (hHidDeviceInfo, &hidDeviceInterfaceData, hidDeviceInterfaceDetailData, length,
&required, NULL);

strcpy (strvidpid, "vid ");
sprintf (strTmp, "%$04x", vid);
strcat (strvidPid, strTmp);

strcat (strvidpid, "&pid ");
sprintf (strTmp, "%$04x", pid);
strcat (strvidPid, strTmp);

if (detailResult && ( strstr (hidDevicelInterfaceDetailData->DevicePath, strvidpPid))) {
strcpy (devicePath, hidDevicelInterfaceDetailData->DevicePath);
status = HID DEVICE SUCCESS;

}

free (hidDevicelInterfaceDetailData) ;

return status;

}

HANDLE HID OpenDeviceByVidPid(char *devicePath, WORD vid, WORD pid, DWORD *err)
{

HANDLE hHidDeviceHandle = INVALID HANDLE VALUE;

int count = 0;

while (count<2) {
if (count == 0) {
hHidDeviceHandle = CreateFile (devicePath, GENERIC_READ | GENERIC WRITE, 0, 0, OPEN_EXISTING, FILE_ FLAG OVERLAPPED, 0);
} else {
hHidDeviceHandle = CreateFile (devicePath, GENERIC READ | GENERIC WRITE, FILE SHARE READ | FILE SHARE WRITE,NULL,OPEN_ EXISTING,
FILE _FLAG_OVERLAPPED, NULL) ;
}

*err = GetLastError();

if (*err == ERROR_SHARING VIOLATION) {
count ++;
} else {
break;
}
}
if (hHidDeviceHandle != INVALID HANDLE VALUE) {
HIDD ATTRIBUTES hidDeviceAttributes;

if (HidD GetAttributes (hHidDeviceHandle, &hidDeviceAttributes)) {
if( (hidDeviceAttributes.VendorID != vid) || (hidDeviceAttributes.ProductID != pid) ) {
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CloseHandle (hHidDeviceHandle) ;
hHidDeviceHandle = INVALID HANDLE VALUE;
}
} else {
CloseHandle (hHidDeviceHandle) ;
hHidDeviceHandle = INVALID HANDLE VALUE;

return hHidDeviceHandle;

}

void HID Init(THidDevice *pstrHidDevice)
{

memset (pstrHidDevice, 0, sizeof (*pstrHidDevice));

pstrHidDevice->hndHidDevice = NULL;
pstrHidDevice->bDeviceOpen = FALSE;

pstrHidDevice->uGetReportTimeout 1500;
pstrHidDevice->uSetReportTimeout = 1500;

pstrHidDevice->oRead.hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);
pstrHidDevice->oWrite.hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);

pstrHidDevice->wInReportBufferLength = 0;
pstrHidDevice->wOutReportBufferLength = 0;
}

void HID UnInit (THidDevice *pstrHidDevice)
{
if (pstrHidDevice->oRead.hEvent != NULL) {
ResetEvent (pstrHidDevice->oRead.hEvent) ;
CloseHandle (pstrHidDevice->oRead.hEvent) ;
}

if (pstrHidDevice->oWrite.hEvent != NULL) {
ResetEvent (pstrHidDevice->oWrite.hEvent) ;
CloseHandle (pstrHidDevice->oWrite.hEvent) ;

}

BYTE HID Close(THidDevice * pHidDevice)
{
BYTE status = HID DEVICE SUCCESS;

if (pHidDevice->bDeviceOpen == TRUE) {
if( (pHidDevice->hndHidDevice != INVALID HANDLE VALUE) && (pHidDevice->hndHidDevice != NULL) ) {
CloseHandle (pHidDevice->hndHidDevice) ;

pHidDevice->hndHidDevice = INVALID HANDLE VALUE;
pHidDevice->bDeviceOpen = FALSE;

} else {
status = HID DEVICE HANDLE ERROR;
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}
} else {

status = HID DEVICE NOT OPENED;
}
return status;

}

BYTE HID Open (THidDevice * pHidDevice, WORD vid, WORD pid, TTrackSerialNumbers * pTrackSerialNumbers)
{
HANDLE hHidDeviceHandle;
wchar t HID Serial Number [SERNUM LEN];
PHIDP PREPARSED DATA preparsedData;
OSVERSIONINFO osVer;
DWORD error = 0;
CString str;

HID Close (pHidDevice) ;

if (pTrackSerialNumbers->deviceStatus != HID DEVICE SUCCESS) {
MyAddLogString ( "pTrackSerialNumbers->deviceStatus != HID DEVICE SUCCESS!", false );
return HID DEVICE NOT OPENED;

}

hHidDeviceHandle = HID OpenDeviceByVidPid (pTrackSerialNumbers->devicePath, vid, pid, &error);

if (hHidDeviceHandle == INVALID HANDLE VALUE) ({
MyAddLogString ( "hHidDeviceHandle == INVALID HANDLE VALUE", false );
return HID DEVICE ALREADY OPENED;

}

HidD GetSerialNumberString (hHidDeviceHandle, HID Serial Number, sizeof (HID Serial Number));

if (strcmp (pTrackSerialNumbers->serialNum, CString(HID Serial Number)) != 0) {
MyAddLogString ( "strcmp (pTrackSerialNumbers->serialNum, CString (HID Serial Number)) != 0", false );
return HID DEVICE_ALREADY OPENED;

}

pHidDevice->bDeviceOpen = TRUE;
pHidDevice->hndHidDevice = hHidDeviceHandle;

if (HidD GetPreparsedData (hHidDeviceHandle, &preparsedData)) {
HIDP CAPS capabilities;

if (HidP_GetCaps (preparsedData, &capabilities)) {
if (capabilities.InputReportByteLength) {
pHidDevice->wInReportBufferLength = capabilities.InputReportByteLength;

if (pHidDevice->wInReportBufferLength > MAX IN BUF SIZE)
pHidDevice->wInReportBufferLength = MAX IN BUF SIZE;

}

if (capabilities.OutputReportByteLength) {
pHidDevice->wOutReportBufferLength = capabilities.OutputReportByteLength;

}
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}
osVer.dwOSVersionInfoSize = sizeof (OSVERSIONINFO) ;
GetVersionEx (&osVer) ;
// Only set the max report requests if we are using 2K or later
if ((osVer.dwPlatformId == 2) && (osVer.dwMajorVersion == 5)) {
if (osVer.dwMinorVersion >= 1) {
// XP or later supports 512 input reports
HidD SetNumInputBuffers (pHidDevice->hndHidDevice, 512);
} else if (osVer.dwMinorVersion == 0) {
// 2K supports 200 input reports
HidD SetNumInputBuffers (pHidDevice->hndHidDevice, 200);

}

HidD FreePreparsedData (preparsedData);
return HID DEVICE_ SUCCESS;
}

MyAddLogString( "return HID DEVICE ALREADY OPENED", false );
return HID DEVICE ALREADY OPENED;
}

BYTE HID WriteFile(THidDevice * pHidDevice, BYTE* buffer, DWORD bufferSize)
{

BYTE status = HID DEVICE SUCCESS, quit = 0;
int stillToSend = bufferSize;
BYTE bytesCount = 0;

BYTE ReportId
BYTE report[256];
DWORD error = 0, fRes = 0;

CONST_REPORT_ID;// ONLY 63ReportID is available!

while ((stillToSend >= 0) && (quit == 0) && (status == HID DEVICE SUCCESS)) {
memset (report, 0, sizeof (report));

if(stillToSend >= (ReportId-2)) {

bytesCount = (BYTE) (ReportId-2);
} else {

bytesCount = (BYTE)stillToSend;

quit++;

}

//fill header
report[0] = ReportId;//CONST REPORT ID

report[1] = (BYTE) (bytesCount + 1);//(BYTE) (ReportId-1);//Always transmit 63

bytes
report[2] = bytesCount;//Data segment length

//Copy data
memcpy (&report [3], &buffer[bufferSize - stillToSend], bytesCount);
stillToSend = (stillToSend - bytesCount);
// Check to see that the device is opened

if (pHidDevice->bDeviceOpen) {
DWORD bytesWritten = 0;
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// Try to write the file
if (!WriteFile (pHidDevice->hndHidDevice, report, pHidDevice->wOutReportBufferLength, &bytesWritten, &pHidDevice->oWrite)) {

error = GetlastError();

if (error == ERROR IO PENDING) {
fRes = WaitForSingleObject (pHidDevice->oWrite.hEvent, pHidDevice->uSetReportTimeout) ;

switch (fRes)
{
case WAIT OBJECT O:
{
GetOverlappedResult (pHidDevice->hndHidDevice, &pHidDevice->oWrite, &bytesWritten, FALSE);
}

break;

case WAIT TIMEOUT:
{
Cancello (pHidDevice->hndHidDevice) ;
status = HID DEVICE TRANSFER TIMEOUT;

break;

}

break;

default:

{
Cancello (pHidDevice->hndHidDevice) ;
status = HID DEVICE TRANSFER FAILED;
break;

}

break;

}
} else {
CancellIo (pHidDevice->hndHidDevice) ;
status = HID DEVICE TRANSFER FAILED;

break;
}
} else {
status = HID DEVICE SUCCESS;
}
if (status == HID DEVICE SUCCESS) {
if (status == HID DEVICE SUCCESS) {
MyOnCharé&ransmiEted(report, pHidDevice->wOutReportBufferLength) ;
}
if (quit == 0)
Sleep(10);
}
} else {

status = HID DEVICE NOT OPENED;
}
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return status;

}

BYTE HID ReadFile (THidDevice * pHidDevice, BYTE * pBuffer, WORD bufferSize, WORD * pnBytesRead, ULONG msTout)
{

BYTE status = HID DEVICE_SUCCESS;
DWORD bytesRead = 0, error = 0, fRes = 0;
BYTE ReportId = CONSTiREPORTilD;// ONLY 63ReportID is available!

ULONG startTime = GetTickCount () ;
BYTE inBuffer [MAX IN BUF SIZE];
memset (pBuffer, 0, bufferSize);
(*pnBytesRead) = 0;

#ifdef DEBUG
//msTout = Oxffffffff;
#endif// DEBUG

while (status == HID DEVICE SUCCESS) {
bytesRead = 0;

// Check to see that the device is opened

if (pHidDevice->bDeviceOpen == false) {
status = HID DEVICE NOT OPENED;
break;

}

memset (inBuffer, 0, sizeof (inBuffer));

if (!ReadFile (pHidDevice->hndHidDevice, inBuffer, pHidDevice->wInReportBufferLength, &bytesRead, &pHidDevice->oRead)) {
error = GetlastError();

if (error == ERROR_TIO_PENDING) {
fRes = WaitForSingleObject (pHidDevice->oRead.hEvent, pHidDevice->uGetReportTimeout) ;

if( (GetTickCount () - startTime) > (msTout) ) {
CancellIo (pHidDevice->hndHidDevice) ;
status = HID DEVICE TRANSFER TIMEOUT;
break;

}

switch (fRes)

{
case WAIT OBJECT O:

{
GetOverlappedResult (pHidDevice->hndHidDevice, &pHidDevice->oRead, &bytesRead, FALSE);

}

break;

case WAIT TIMEOUT:
{



Tennosblumcnutens TB7 OnuncaHune npoTokona obmeHa

cTp. 60

Cancello (pHidDevice->hndHidDevice) ;
bytesRead = 0;
}

break;
default:
{
Cancello (pHidDevice->hndHidDevice) ;
status = HID DEVICE TRANSFER FAILED;
}
break;
}
} else {
status = HID DEVICE TRANSFER FAILED;
break;

}

[1177777777777777777777777777777
if (status == HID DEVICE_ SUCCESS) ({
if (bytesRead > 0)
MyOnCharsRecieved (inBuffer, bytesRead);
}
[1777077777777777777777777777777

if ( (status == HID DEVICE SUCCESS) && (bytesRead >= 2) ) {
if (((*pnBytesRead) + inBuffer[2]) > bufferSize) {
status = HID DEVICE BUFFER OVERFLOW;
break;

}

if (inBuffer[0] == CONST REPORT ID) {

memcpy (&pBuffer[*pnBytesRead], &inBuffer([3], inBuffer[2]);

(*pnBytesRead) = (WORD) ( (*pnBytesRead) + inBuffer[2]);

if (inBuffer[2] < (ReportId-2)) {
status = HID_DEVICE SUCCESS;
break;

}i

return status;

JlnctuHr cpanna TestUSB.cpp

// TestUsb.cpp : Defines the entry point for the console application.
//

#include "stdafx.h"
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#include "TestUsb.h"
#include "HidDevice.h"
#include "Service.h"
#ifdef DEBUG
#define new DEBUG_NEW
#undef THIS FILE
static char THIS FILE[] = _ FILE_ ;
#endif
L1770 7770777777777 77777777777777777777777777777777777777777777777777777777
// The one and only application object
CWinApp theApp;
using namespace std;
int tmain(int argc, TCHAR* argv([], TCHAR* envp[])
{
int nRetCode = 0;
// initialize MFC and print and error on failure
if (!'AfxWinInit (::GetModuleHandle (NULL), NULL, ::GetCommandLine(), 0))
{
// TODO: change error code to suit your needs
cerr << T("Fatal Error: MFC initialization failed") << endl;
nRetCode = 1;
}
else
{
THidDevice hidDevice;
TTrackSerialNumbersAr serialNumListAr;
BYTE outbuffer[] = {0x00, 0x48, 0x00, 0x00, 0x00, 0Ox13, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x93, O0xB9};

BYTE inbuffer[300];
WORD nBytesRead = 0, ret;

memset (&serialNumListAr, 0, sizeof (serialNumListAr)):;
HID Init (&hidDevice);

if (HID GetSerNums (USB_VENDOR, USB PRODUCT, &serialNumListAr)
{

MyAddLogString ("Device not found!", true);

return 0;

}

if (HID Open(&hidDevice, USB VENDOR, USB PRODUCT, &serialNumListAr.m serialNumList[0])

{
MyAddLogString ("Fail to open USB connection!", true);

return 0;

}

MyAddLogString ("Start write binary buffer to USB:", false);
MyOnCharsTransmitted (outbuffer, sizeof (outbuffer));

!= HID DEVICE SUCCESS )
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}

if (HID WriteFile(&hidDevice, outbuffer, sizeof (outbuffer)) != HID DEVICE SUCCESS)

{
MyAddLogString ("Fail to write data to USB connection!", true);

return 0;

ret = HID ReadFile(&hidDevice, inbuffer, (WORD) (sizeof (inbuffer)), &nBytesRead, 1000);

switch (ret)

{

case HID DEVICE_SUCCESS:
MyAddLogString ("Binary buffer from USB:", false);
MyOnCharsRecieved (inbuffer, nBytesRead);
MyAddLogString ("Read OK!", true);
break;

case HID DEVICE USER INTERRUPT:
MyAddLogString ("Read interrupted!", true);
break;

case HID DEVICE TRANSFER TIMEOUT:
MyAddLogString ("Read timeout!"™, true);
break;

default:
MyAddLogString ("Read error!", true);
break;

}

HID Close (&hidDevice);

return nRetCode;



