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Ucnonb3syemble TepMUHbI U COKpaLLEeHUA

OC - onepauunoHHas cuctema.

MK — nepcoHanbHbIN KOMMNBIOTEP.

MJIK — nporpamMmmumpyemblin NOrMYECKUin KOHTPONep.

FTP (File Transfer Protocol) — npotokon npuknagHoro ypoBHs Ans nepegaym dannos no cetu.

OPC UA (Open Platform Communications, Unified Architecture) — npotokon ans obmexa gaHHeimu ¢ MNJK v gns
ynpaBrneHns UMu.

SQL (Structured Query Language) — 43blk NporpamMmMupoBaHusa Ansi XpaHeHus n obpaboTku mHdopmauun B
pensiLMoHHol 6ase AaHHbIX.



BBepeHue

HacTtosilee pykoBOACTBO OMMCbIBAET HACTPOWMKY apxuBaLMuM M COXpaHeHMs1 yCTaBok Ans koHtponnepos OBEH,
nporpammupyembix B cpege MonuroH. NoapasymeBaeTcs, 4To yntatens obnagaet 6a3oBbIMK HaBblkamu paboTkl ¢
MonuroH, noatomy o6wWwne BOMPOCHI (Hanpumep, co3gaHue W 3arpy3ka MpPOEeKToB) B AAHHOM [OOKYMEHTe He
paccmMaTpuBaloTCs — OHM NOAPOOHO onucaHbl B AOKYMeHTax PyKOBOACTBO Mo mporpaMMupoBaHuio. bubnvoteka
paCore 1 BbICTpbIN CTapT.

HacTpovika apxuBauum 1 coxpaHeHUsl yCTaBOK Ha AMCK KOHTPOMnepa unn BHelWHWe Hakonutenu B cpege MonuroH
OCYLLECTBNSIETCHA C MOMOLLLIO hyHKLMOHAaNbHbIX 6riokoB 13 6ubnuotekn paCore (pasnen CoxpaHeHue 0aHHbIX), a
Takke ¢ nomoLlbio bubnuotek profiLogger v profiLoggerLight.

MpuMepbl B OOKyMeHTe akTyanbHbl Ons Bepcumn cpedbl Monuron — 1917, Bepcuii 6ubnuotek paCore — 979,
profiLogger — 62, profiLoggerLight — 69 v Briwe.


https://owen.ru/product/polygon/documentation
https://owen.ru/product/polygon/documentation
https://owen.ru/product/polygon/documentation

1 OcHOBHbIe cBefeHMs Mo paboTe ¢ haiyfioBoN CUCTEMON KOHTporepa

1 OcHOBHbIe cBeaeHus no padbore ¢ hannoBou cUCTEMON
KOHTponnepa

1.1 MamMATb KOHTpPONNepoB

KoHTponnepbl OBEH umeloT cnegytoline HesaBucMble obnactn namaTu:

* OHeproHesasucuMmas namsaTb (Flash);
* onepartuBHag namsatb (RAM);
* Retain-namsats (MRAM).

lNporpammebl, co3gaHHble B cpeae MNMonuroH, 3agencteytoT Ase u3 HUX — Flash 1 RAM-namatb, a Takke no3BonsoT
paboTtaTb ¢ BHewHUMK HakonuTenammn USB-Flash/MicroSD.

Pabota c cdhannamm B OonbluMHCTBE criyyaeB nogpasymeBaeT paboty ¢ Flash-namsatsio. Flash-namate nveet
3HaYUTENbHbIW, HO OrPaHNYEHHBIN Pecypc nepesanmcn — NO3TOMY Afs apxXmMBauMy OaHHbIX B OOMNbLUMHCTBE CriyYaes
pekoMeHayeTCcs ucnonb3oBaTb BHelwHue HakonuTenn (USB-Flash/MicroSD). Pecypc nepesanucn BHELUHUX
HaKoMUTENEN TaKKe OrpaHuWyeH, HO WX BbIXO4 M3 CTPOSA He MOBMUSiIET Ha paboToOCMOCOBGHOCTbL KOHTponnepa wu
HaKoMMTENM MOXHO OnepaTuMBHO 3amMeHuTb. VHdopmauus o6 obwem goctynHom obbeme namsTu npuBegeHa B
PYKOBOZCTBE MO 3KCMyaTaunyM Ha COOTBETCTBYHOLLMIA KOHTPOep.

WHdopmaLmsa o konmyectse CBOGOAHOWM/3aHATON NaMsATU OOCTYNHA B web-KoHdUrypaTope KOHTposnnepa B pasgene
Cucmema/ToYKu MOHMUPOBAHUSI.

1.2 TpeboBaHusA K nogkntovyaembiMm Hakonutensam (USB-Flash/MicroSD)

MoppnepxuBaembin TUN pasgenos — MBR (GPT He nogaepxuBaetcs). MeToavka onpefeneHnsa cTuns pasgenos
OOCTYIMHa Mo CChIfKe.

PekomeHayeTcs ucnonb3oBaTb HaKoNUTENW C OOHMM pasgenom — Torga rapaHTMpyeTcs MOHTMPOBaHME NO NyTAM,
yKasaHHbIM B pasgene 1.3.

MNopnepxmBaemble hannoBbie cuctembl HakonuTtenen — FAT16/FAT32 n ext4.

Mepen Havanom paboTbl pekomeHayeTcsi oTdopmaTupoBatbe Hakonuternb ¢ nomowpbio HP USB Disk Storage
Format Tool (gns OC Windows) nnu nio6oi gpyron ytunuTon onsa oopMaTnpoBaHUst HAaKonuTenen.

1.3 MNMyTun Kk channam n Hakonutenam, padora c Hakonutenamm (210-SD-USB)

Myt B pannoBon cucTeme KOHTponnepa K paboyven aupektopun MOAUIOH M NyTM MOHTUPOBaAHUSA BHELLUHUX
HakonuTeNen BbIMAAAT crneayowum odpasom:

Tabnuua 1.1 — NyTu k aupekTopusam MNMIK210

OupekTopus Nyt
Pabovas gupekTopus /home/root
USB-Flash-Hakonuternb /mnt/ufs/media/sda1 (ccbinka /sdat)
MicroSD-Hakonutenb /mnt/ufs/media/mmcblk1p1 (cceinka /mmcblk1p1)
OuvpekTopusa FTP-cepeepa /mnt/ufs/home/ftp/in

Mpun pabote c BUPTyarnbHbIM KOHTPOSNEpoM paboyas AupekTopusi HaxoauTcst B nanke Ha [K, roe pacnonoxeH
npoexT, umsi nankv — build_ums modynsi_OC.

[na paboTbl ¢ BHeWHUMKU HakonuTensimm B cpede MonuroH npegHasHadeH 6nok 270-SD-USB un3 6ubnunoteku
paOwenlO.

b563 20
210-50-U5SB
1] mnt5D b b| sdmntd
2 —umntsD |b str sdpath
0 —mntUsSB |b b | usbmntd |-
2 —JumntUsE |b str | usbpath
0 ={rfrsh b

PucyHok 1.1 — BHewHue Hakonutenu (210-SD-USB)

Brnok 210-SD-USB obecneyvBaeT MOHTUPOBaHUE BHELUHMX HakonuTenen (NogknioyeHne/nonyyYeHme BO3MOXHOCTM
paboThl ¢ harnamm) n nx geMoHTax (oTKnodYeHe/n3enedeHme 6e3 noTepu gaHHbIX).


https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D0%B7%D0%B0%D0%B3%D1%80%D1%83%D0%B7%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%B7%D0%B0%D0%BF%D0%B8%D1%81%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B1%D0%BB%D0%B8%D1%86%D0%B0_%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%BE%D0%B2_GUID
https://remontka.pro/gpt-or-mbr-disk/
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB_%D0%B4%D0%B8%D1%81%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/FAT
https://ru.wikipedia.org/wiki/Ext4
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[aHHbIN 610K MOXHO pasMecTUTb TONbKO B POHe.

Jlornyeckne Bxoabl 6noka pearnpyroT npn nsMeHeHnn 3Ha4eHun4d C 0OHa1.

Tao6nuua 1.2 — HasHayeHune BxoaoB u Bbixogos 210-SD-USB

AnemMeHT | OnucaHue
Bxopabl
mntSD MoHTupoBatb MicroSD-kapTy
umntSD Pa3smoHTupoBatb MicroSD-kapty
mntUSB MonTtunpoBatb USB-HakonuTernb
umntUSB PasmoHTupoBaTth USB-Hakonutens
rfrsh OG6HOoBNEHNE MHpOPMALIMK O CTaTycax HaKonuTernen
Bbixoabl
sdmntd Cratyc MicroSD-kapTbl:

0- KapTa OTKITHO4EHAa;
1- KapTa nogknto4yeHa

sdpath MyTb k dpannam MicroSD-kapTbl:
MycTasa cTpoka — HakonuTernb OTKITHOYEH;
Immcblk1p1 — ccbinka Ha ANPEKTOPUI0 MOHTUPOBAHUS HAKONUTENS

usbmntd Cratyc USB-Hakonutens:
0 — HakonNUTENb OTKMIOYEH;
1 — HaKkonuTenb NOAKMOYEH

usbpath MyTb k pannam USB-HakonuTtens:
MycTasa cTpoka — HakonUTENb OTKITHOYEH;
Isda1 — ccbinka Ha AMPEKTOPMIO MOHTUPOBAHMST HAKONUTENS

K Bxogam 6noka 2710-SD-USB MOXHO MOAKMOYUTL CUrHamnbl OT BHELLUHMX KHOMOK WM OT NaHenu oneparopa.
Bbixoabl cTaTyca HaKonuUTErnst MOXHO NoAkoyaTh K BXxogam cbpoca owmnbok 6r1IOKOB COXpaHEeHNs! faHHbIX.

NMPUMEYAHUE ) )
NHdopmauumto o pasmepe cBOGOAHOI/3aHATON NamMsATV Ha HAaKoNMUTerNe MOXHO NOMy4YuTb B MporpamMmme

nosnb3oBaTensi ¢ nomoLubio 6rnoka Drivelnfo n3 6ubnmnotekn paCore.

1.4 OrpaHu4yeHus Ha nmeHa c¢pannoB 1 Katanoros B OC Linux

MakcumanbHas anvHa — 255 cnmBonoB.

CUMMBOIbI KUPUNIMLLI M CUMBON / HEe NoaAEPKMBAOTCS.

He pekomeHayeTcs UCMonb3oBaTh B HasBaHUsX criegyrowmne cumeonbl: ! @ #$ & ~%* () [1{}"'"\:;> <" npoben

Peructp 6yks nmeert 3HadeHue: Test.txt n test.txt — ato ABa pasHbIx darna.

1.5 MNoakno4veHne K bannoBon cucteme KOHTpornsepa

[ns ynpouwleHus oTnagku nporpamm, paboTawwmx ¢ dannami, peKoMeHOyeTCsi OpraHu3oBaTb MOAKMOYEHUE K
hannoBoun cucteMe KOHTposnsepa, YTobbl UMETb BO3MOXHOCTb NPOCMAaTPUBAThL U 3arpyxaTb danrbl.

Mpun pabote Ha MK ¢ OC Windows gns atux uenewn pekomeHgyetcs ucnonb3oatb ytunuty WinSCP. Ytunuta
pacnpocTpaHsieTca 6ecnnaTHO U MOXET ObITb 3arpyeHa ¢ canTta https://winscp.net/eng/download.php.

Mocne 3anycka yTunnTbl CnegyeT HacTpouUTbL coeguHeHne no npotokony SFTP, ykasas IP-agpec KoHTponnepa, ums
nonb3oBaTenst — root 1 naponb (N0 YMOMYaHWIO — Owen, MOXHO W3MeHUTb B web-koHdurypaTope). YTobbl
NOAKIMIOYUTLCS K KOHTPONIeEpY, crieayeT HaxxaTb Boumu.


https://winscp.net/eng/download.php
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E HoBoe noaknoqeHe CoefguHeHme
|| Mos pabodan obnacTts MpoToKON NepeaaqM:
SFTP A
MmMa xocTa: MopT:
|1n.2.?.?? || 22 :|
WMA none30BaTENA: MNapone:
|r|:u:|t | |"" |
CoxpaHute |[* Ewe. . |v
WMHCTPYMEHTEI ™ YnMpagneHie v | @ BoiTi |"| 2aKpEITE Cnpaeka

PucyHok 1.2 — Hactpowku nogkntoueHus B WinSCP

Mpn pabote Ha MK ¢ OC Linux moxHO Bocnonb3oBatbcst ytunuton Double Commander vnu niobbim apyrium
¢annoBbIM MEHEOKEPOM.

1.6 FTP-cepBep KOHTponnepa

KoHTponnep MoxeT ucnonb3oBatbcs B pexume FTP-cepsepa. o ymonyaHunio FTP-cepBep kOHTponnepa 3anyLueH.
JlorvH gnsa goctyna: ftp, napone no ymonyanuio: ftp (MoxeT GbITb M3MeEHeEH B web-koHgurypatope).

Cwm. Bonee nogpobHyto nHdopMauuio B pykoBogcTBe KpaTtkoe onmcaHme ocHOBHbIX dyHkumin Web-uHtepdenca
ynpaBreHnst KOHTPOINEPOB.

Pabouasa aupektopus FTP-cepsepa no ymonyaHuio (MOXHO M3MEHUTb B web-koHdurypaTtope koHTponnepa): /mnt/
ufs/homel/ftp/in.


https://owen.ru/product/plk210_polygon/documentation
https://owen.ru/product/plk210_polygon/documentation
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2 Paspen CoxpaHeHue gaHHbIX Oubnuortekn paCore

CoxpaHeHne napameTpoB Ha AMCKE KOHTpomnnepa OpraHusyeTcs C nomolubio 6rokoB pasgena CoxpaHeHue
JdaHHbIx bubnunotekn paCore.

Ons pobaeneHns GUGNMOTEKN B NPOEKT CreayerT:

1. Tepeiitn B MmeHto OkHa/llpoekmbi. B NnosiBUBLLEMCS] OKHE 0TOOPA3NTCA TEKYLLMIA NPOEKT 1 A00aBNEHHbIE

oubnuoteku.
~[F=J NpoekTi =
L E novy_proj (E\Polygon2\proj\novy_proj.pl2) X

[z| paOpcUA (E\palibsipaOpcUAYpaOpcUALLLZ) X
(=] paControls (EA\palibs\paControls\paControlsli2) x .zl

OTKpBITh | Cozpath ‘ 3aKpbITh COoXpaHWTh Kak...

CoobuweHwe ob ownbKe I OTnpaenTs |

McTtopua nameHeHWiA

L4l 4

[NokazbleaTh I 10 sanuceld OBHOBWUTB

Mowck I ‘ Jo6aenTb HOBYHO BEHHCI:‘ PEJJ,EICI’Hp[JBﬂTb‘ Ynanuto

CnNWCoK 4oCTynHbIX SMbaMoTek:

HobaeuTb YianuTe

PucyHok 2.1 — lo6aBneHne 6M6nmMoTekn B NPOeKT

2. [ns pobaBneHus bubnmoTtekn crieqyeT HaxaTb KHOMKY OmMKpbIMb U NEPEVTN B Nanky ¢ hannamm
OunbnuoTteku, kKOTopyt Heobxoanmo fobaBnTL. 3aTeM B BbiNagatolwem cnuncke Bblbpatb Tvn danna
Bu6nuomeka MosnuzoH 2 (*.112).
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Menuron 2(%.pl2)

Monwron 2(*.pl2)

Monwron 2 ¢ zawwroi(*.ppl)
Meanrod 2 MHOroNoNE30EATENBCKMN
BubnuoTexa MNonuron 20112}

PucyHok 2.2 — [lo6aBneHue 6MGNMOTEKM B MPOEKT
3. B okHe nosiButca dhann 6ubnuoteku ¢ pacumpenmvem .112. Cneagyet BbiOpaTh €ro n Haxxatb OTKPbIThb.
o* OTepeITs
L v 4 . Polygon2 » palibsDemo paCore
¥nopagounte ¥ Hogean nanka

& Bugeo Mmn [ata n3meHeHna Tun

Fiel l .palCore 3 Manka c dainamn
: l build : 14 Manka c dainammn
l include : %14 Manka c dainammn
."' OB BeMHBIE DBBEKTEI [ ] paCore.ll2 17.11.2023 16:53 aiin "LL2"
P PaBouwii cron
= [okaneHeid guck (C:)

== Hoeklii Tom (E:)

Mnn daiina

OTkphITE Otmena

PucyHok 2.3 — [lo6aBneHue 6MGNMOTEKM B MPOEKT

[obGaBneHHasa 6ubnuoteka otobpasnTtcsi B okHe lpoekmel.

2.1 XpaHeHue napameTpoB Ha aucke (SaverEx)

Briok SaverEx oGecrneunBaeT xpaHeH1e AaHHbIX B apX1Be Ha AMCKe KOHTponnepa B Buae GuHapHoro daiina.

MockonbKy onepaumu parnoBoro BBOAA/BbIBOA4A 3aHWMAOT 3HAYUTENbHOE BpeMmsl, AaHHbli 6rnok crnegyet
pa3mMeLLaTh TONbKo B POHe.

Tabnuua 2.1 — HasHauyeHne BxonoB U BbixonoB SaverEx

AnemeHT | OnucaHue
Bxopabl
rst C6poc owmnbok 3anucu
fnm AGCONIOTHLIN NYTb 1 UMsI ¢parina Ha aucke (MOXeT ObITb MYCTbIM — 3a4aeTCsl aBTOMATUYECKN),

paclmpeHue urHopupyetcs. [Mpn coxpaHeHun AaHHbIX Ha BHELLHEM HakonuTene cregyet
ncnonb3oBaTh MyTb, yKa3aHHbIN Ha Bbixode 6rnoka 210-SD-USB (KOHCTaHTHbLIV)

wr 3anuncb Ha guck
in 3HayeHve napameTpa (LMKINYECKNIA)
typ Tvn napameTpa (LMKNNYECKNIA, KOHCTAHTHBIN):

DI — 8-mMy GUTHBIV perncTp;
Al — BellleCcTBEHHOE 3HAYEHUE;
Il — 16-T1 GUTHBIN perncTp

ini 3HadeHune ansa Huumanusauum (WMKNMYeCKUn, KOHCTaHTHBIN)
Bbixoabl

next Wmsa cnepytowero canna

enb 3anuck paspelueHa
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MpogomkeHue Tabnuubl 2.1

AnemeHT OnucaHue
sts Crartyc:
0 — nocne cbpoca;
1 — 3anucas;

2 — npouunTaH;
<0 — owwnbKa

good KonuyecTBo ygadHbIx 3anucem

bad KonuuyectBo ownbok 3anucu

rej KonuyecTBo OTKNOHEHHbIX 3anncemn

0 Tekylee 3Ha4YeHNe napameTpoB (LUKINYECKIIN)

Mmsa dpanna n nyTb K HeMy 3agaertcs Ha Bxogae fnm. [None MoxeT ObITb NyCThIM, TOoraa UMs danna 6ygeTt BoibpaHo
aBTOMaTU4eCkn No HAekcy bnoka, a dann coxpaHuTcs B pabouyio AMPEKTOPUIO KOHTponnepa.

[aHHble opraHu3ytoTcs B BUAE NEPEMEHHbIX in C )XECTKO 3afjaHHbIM TUNoM typ.

lMockonbKy BXoabl in MMeEWT TuUn any, cregyetr cTporo cobniopgaTb npaBuna npeobpasoBaHust TUMOB Npu
nNpoBeAEeHNN CBA3EN.

Ecnu chaiina He cyLuecTBYeT Ha ANCKE — BXOAbI MHALMANM3NPYIOTCSA C MOMOLLIbIO 3HAYEHMIA ini, NpoOMCXoaMT 3anuch B
ann.

Ecnun chaiin cyllecTByeT Ha AMCKe, BbIXOAbl MHULMANU3UPYHOTCH COXPaHEeHHbIMU 3HauyeHusiMU. 3anucb B dhaiin
OCYLLECTBMNAETCA TOMbKO MPU U3MEHEHUW 3HAYEHMUI Ha BXodax in.

3anucb Ha ONCK MOXHO OCYLLECTBUTL NPUHYOUTENBHO, NOAAB KOMaHy Wr.

[nA HaOeXHoM CoXpaHHOCTM AaHHbIX OQHOBPEMEHHO Ha ANCKe HaxodsaTca ABa dpaiina, COOTBETCTBYIOLUME OQHOMY
apxusy. [oaTomy ecnn koHTposnnep GydeT nepesarpy’KeH B MOMEHT 3anucy Ha AUCK, AaHHble He nponaayT, a byayTt
OOCTYMHbI NpeablayLime 3Ha4YeHUsl NepeMeHHbIX, 3anncaHHble B Apyrom daine.

Mpwn 4TeHun cogepxunmoe harina KOHTPONMPYETCH C MOMOLLIbKO KOHTPOSTbHOM CYMMbI U BbIAAETCS Ha BbIXOAb! TOMLKO
npu ee KoppekTHocTU. MNMoatomy ecnu, Hanpumep, 4o6aBUTb B dhann HOBYHO NEPEMEHHYIO, TO 3anMCaHHbIe 3HAaYEHUS
ONS BbIXOO0B COPOCATCH Ha HMLManuavpytoLume ini.

Ecnu npu 3anucu danna Ha OUCK NMPOMCXOOWUT OAHOKpaTHas owmbka, Grnok nbliTaeTcs neperMeHoBaTb TEKYLLUiA
dann n cHoBa npousBecTn 3anucb. Ecnv noBTopHas 3anucb OKasbiBaeTCsA yAaqHOW, TO npogosmkaeTca paboTa B
obblyHOM pexume, a Bbixod bad nHkpemeHTupyetcs. CnegyeTr MpUHATL Mepbl MO AMArHOCTMKE WKW 3aMeHe
HOCUTENs!, NOCKOSbKY cOou Mpu 3anmMcu MoryT BbiTb CNEACTBUEM CKOPOro Bbixoda ero u3 ctpos. dair, Ha KOTopoMm
npowusowlen cboi, ocTaeTcs Ha AWcke nog TeM Xe MMeHem C Ao6aBfeHHbIM K HemMy CydddUKCOM paBHbIM MeTke
BpemeHn cbos (B mc ot 1 guBapsa 1970 r). He pekomeHayeTcs ero yganstb, YTOObl MOBTOPHO HE MCMOfMb30BaTb
noTeHunansHO COONHbIN CEKTOP.

Ecnu npoucxoauTt NoBTOpPHBIN cbow 3anucu, To Bnok Brokupyetcsa (Bbixog enb = 0) 1 6onblie He npou3BoauT
NonbITOK NepeMMeHOoBaHWi hannoBs 1 3anucuK 4o Tex Nop, noka oLwmbku He ByayT copoLLeHbl (HPOHTOM Ha Bxoae rst.

BHUMAHUE .
Mpwn n3ameHeHun yncna sxoaos 6noka SaverEx cannbl Ha AMCKe NepesanncbIBaloTCs.

Mpumep paboTbl ¢ Griokom NpvBeaeH B pasgene 5.1.

ba21 30
Saverkx
copocownBokzanicn 0 —rst |b 0| next CNEemy oW A ¢ain
" fnm | =40 ile| enb 3ANHCH pA3pels a
sanuce Haguck 0 —wr  |b ile| sts 0 - nocnecbpoca, 1 -3anucad, 2 - npodKTaH
ule jeood YOS HBIK 3anHced

ule| bad OLWHBOK 3ENHCKH
ule| rej OTHACHEHH biX 3301 HCEd

0 ind |any amy| ol
Al typd | enm
0 inid |fit

PucyHok 2.4 — XpaHeHue napameTpoB Ha aucke (SaverEx)
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2 Pasgen CoxpaHeHune gaHHbIx oubnuoteku paCore

2.2 bydep yteHus/3anucu yctaBok (BufSupEx)

Bnok BufSupEx npencraesnsaeTt cobon AByHanpaBneHHbIn 6ydep AaHHbIX MHTepdenca n AaHHble COXPaHAKTCS B
OuHapHoM dparine Ha AOuCKe KoHTponnepa. brok coxpaHsieT Bce 3HayeHWUs Ha OUCKe KOHTpornnepa aHanornyHo
onoky SaverEx.

nOCKOﬂbe onepauunun (*)aVIﬂOBOFO BBOOA/BbIBOAA 3aHMMANOT 3HAYUTENbHOE BpemMA, OaHHbIN  Briok cnenyetr
pa3mMeLllaTtb TOJIbKO B PoHe.

Tabnuua 2.2 — HasHa4yeHue BxoaoB U BbixogoB BufSupEx

AnemeHT | OnucaHue
Bxoabl
inter CB#A3b OT MHTepdenca, K KOTOPOMY NPUHAANEXUT AaHHbIN Bydep
group Homep rpynnbl (KOHCTaHTHbIN)
fAm ABCOMOTHBIN NyTb 1 MMSA havina (MoXeT BbITb NYCTbIM — 3a4aeTCA aBTOMaTU4ECKkn), pacLumpeHe

urHopupyertcsi. [pu coxpaHeHUn AaHHbIX Ha BHELLHEM HakonuTene crnegyeT UCMonb3oBaTh NyTb,
yKasaHHbI Ha Bbixoge 6rnoka 210-SD-USB (koHCTaHTHBbIN)

mask He ncnonbsyetcs

rst C6poc owmnbok 3anucu

wr 3anuncb Ha guck

dan 3HaudeHune, KOTopoe 3anucbiBaeTcs B bydep npu czap = 1 (LMKITMYECKNIA)
Czap 3anucb 3HadeHus dan (UMKNN4Yeckun)

typ Tun napameTpa (LUMKINYECKUIN, KOHCTAHTHBIN):

DI, DO — 8-mMu GUTHbLIN perncTp;
Al, AO — BeleCTBEHHOE 3HAYEHME;
Il, 10 — 16-T1 GUTHBLIN perncTp

adr Agpec napamertpa (LMKINYECKUA, KOHCTAHTHbIN)
ini 3HadeHune ansa Huumanu3auum (WMKNMYeCKUn, KOHCTAHTHBIN)
min MuHumyM. Ecnm npuHATOE 3HaYeHre MeHbLUE min, TO OHO UTHOpPUpPYeTCS (LMKITMYECKNIA)
max Makcumym. Ecnu npuHsaToe 3HayeHne Bornblue max, TO OHO UTHOPUPYETCS (LMKITUYECKUIA)
Bbixoabl
pkt MogkntodeHue k 6riokam OpcUACIlient, UABufSups v3 6ubnmnotekm paOpcUA
next Mmsa cnepyrowero canna
enb 3anuck paspelueHa
sts Crartyc:
0 — nocne cbpoca;
1 — 3anucaH;

2 — npoyunTaH;
<0 — owwmnbka

good KonnyecTBo ygadHbix 3anucemn

bad KonuuyectBo owmnbokK 3anucu

rej KonnyecTBo OTKNOHEHHbIX 3anucen

dan 3HayeHue napameTpa, nonyyeHHoe no nHTepdency unu Ha sxog dan (nocne NpoBepkn Ha min 1
max)

chn Mpu3Hak nameHeHus1, BiCTaBNsAeTCA B 1 HA O4MH LMKI BbINOSIHEHUSI NPOrpaMMbl, €CNv 3Ha4YeHUe
dan nameHunoco

Zap MpusHak 3anucu, BbicTaBnsieTcd B 1 Ha OOWH LMK BbIMOSIHEHWSI NPOrpaMMbl, €CIriv 3Ha4YeHue ¢

Bxoaa dan 6bino 3anucaHo

Homep rpynnbl group vcnonb3yeTcs B kadecTse Slave 1D npu nogkntodeHun k 6rioky nHtepdgerica Modbus Slave.

Wms davina n nyTb kK HeMy 3agaetcsi Ha Bxoge fnm. None moxeT ObITb NycTbIM, TOraa umsi oaina byaet BbIOpaHo
aBTOMaTU4ecKku No uHAekcy bnoka, a dann coxpaHuTcsa B pabouyro AMPEKTOPUIO KOHTPOIepa.

Appec nepemeHHolr adr 3aBuCUT OT MHTepdoenca, K KOTOpoMy noakmntodeH Bydep, Hanpumep, agpec perncrpa
Modbus.
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2 Pasgen CoxpaHeHune gaHHbIx oubnuoteku paCore

Mockonbky Bxogbl dan vMMewT TUM any, crieqyeT CTpoOro cobniogaTte npaBwuia npeobpasoBaHWst TUMOB NpwU
nNpoBeaeHNN CBA3EN.

Ecnun chaiin cywiectByeT Ha Aucke, BbIXOAbl MHULMAMM3UPYIOTCS COXpaHeHHbIMU 3HaveHusiMu. Ecnn daiina He
CYLLIECTBYET — BbIXOAbl UHULMANU3NPYIOTCSA 3HAYEHUSAMMN UHULIMANM3aLUum ini.

3anuck B (haiin OCyLLECTBNSIETCS NPU U3MEHEHNM 3HaYeHUn Ha Bxogax dan unu no nHtepdency. Ecnu daina Ha
ONCKe He CYLLIECTBYET M BbixoAbl dan NpUHSANM 3Ha4YeHUs ini, TO MOXXHO 3anucaTb UX Ha ANCK MPUHYAUTENBHO, NOAaB
KOMaHZy Wr.

[na HagexHoM CoXpaHHOCTM AaHHbIX OQHOBPEMEHHO Ha OWUCKe HaxodAaTca Asa daiina, COOTBETCTBYOLUME OQHOMY
apxuBy. MoaTomy ecnn koHTponnep GyaeT nepesarpyeH B MOMEHT 3anucy Ha AUCK, AaHHble He nponaayT, a 6yayT
AOCTYMHbI NpeablayLUMe 3Ha4YeHWsl NepeMeHHbIX, 3anucaHHble B ApyroM darine.

Mpu uTeHn cogepxumoe daina KOHTPONMPYETCH C MOMOLLbIO KOHTPOBHOM CYMMbl U BblAAETCS Ha BbIXOAbl TONbKO
npu ee KOppekTHOCTU. [MoaTomy ecnu, HanpuMep, A06aBWTb B (daiisl HOBYIO MEPEMEHHYI0, TO 3anMcaHHble 3Ha4YeHUs
AnNs BbIXOA0B COPOCATCA Ha MHULManuampytoLue ini.

Ecnv npu 3anucu danna Ha gUCK NpoMCXoaMT OOHOKpaTHas owwnbka, Bnok nbiTaeTcs NepeuMeHoBaTb TEKYLLUA
hann n cHoBa NPomM3BecTM 3anucb. Ecrnv NOBTOpHasA 3anvcb OKa3bIBAETCS yAA4yHOW, TO Npogornkaercsa paborta B
obblyHOM pexume, a Bbixod bad nHkpemeHTupyeTcs. CrnegyeT NpUHATbL Mepbl MO AWArHOCTMKE WU 3aMeHe
HOCWTENs!, MOCKONbKY COom Mpu 3anMcy MoryT ObiTb CIEACTBUEM CKOPOTO Bbixoda ero u3 ctpod. darirn, Ha KOTopoMm
npowusoLuen cbon, oCcTaeTca Ha OMCKE Mo TeM Xe MMEeHeM C [06aBneHHbIM K HeMY Cy(pdUKCOM paBHbIM METKe
BpemeHn cbos (B Mmc ot 1 auBapsa 1970 r). He pekomeHayeTcs ero yganstb, YToObl MOBTOPHO HE MCMOSb30BaThb
noTeHumansHo COONHbIN CEKTOP.

Ecnu npoucxoauT NOBTOPHEIN cOow 3anucu, To Bnok Gnokvpyetcs (Bbixog enb = 0) n Gonblwe He npov3BoauT
NonbITOK NEpeEMMEHOBaHWI haisoB 1 3anucuK go Tex Nop, Noka owmnbku He ByayT copoLLeHbl (POHTOM Ha Bxofe rst.

BHMMAHUE .
A Mpn n3ameHeHnn Yncna sxonos 6noka BufSupEx daiinkl Ha gucke nepesanncbiBaloTCS.

Mpumepbl paboTbl ¢ 6riokoM NpvBeAeHbl B pasgene 5.2.

432 40
BufSupEx
ey Imter | itr bsup pkt
0 —{eroup |il6 40| ned |- cnenywowui fain
"o qfm (=40 ile| enbf zanWCb pazpeweHa
Oxff —|mask |ulb ile sisf— 0 -nocne cBpoca, 1 -3anicad, 2 - NpoYd TaH
chpoc ownbok 3anMch 0 st b ule| pood|— YOSHHBIXK 33MHCER
3anMCeHa gMck 0 —|wr b ule| badf~ owWGoK3aNHCH
ule rej |- OTHAOHEH HBIX 3an4 Cen
1] danl |ary ay | dand
0 —czapd |b b| chnl—
Al ypld |enm b| zapl[
0 adrd julb
0 qniDd |fit
0 —mind |fit
100 —fmaxd |fit

PucyHok 2.5 — Bydep uteHus/3anucu yctaBok (BufSupEx)

2.3 CyeTuuk BpemeHu HapaboTtku (CounterMEX)

Bnok CounterMEx npeaHa3HayeH Ans coxpaHeHus B GuHapHbIn dhann HapaboTku YCTPOMCTB.

MockonbKky onepaumu parnoBoro BBOAA/BbIBOAA 3aHWMalOT 3HAYUTENbHOE Bpemsl, AaHHbli 6rnok crnepyet
pa3smeLlaTb TonbKo B PoHe.

Tabnuua 2.3 — HasHauyeHue BxoaoB U BbixofoB CounterMEx

AnemeHT | OnucaHue
Bxoabl
rst C6poc owmnbok 3anucu
fn ABCOnOTHBIN NYTb U UMA danna (MoXeT ObiTb NYCTbIM — 3a4aeTCsA aBTOMATUYECKU), paclupeHne

urHopmupyertcs. [pn coxpaHeHUn AaHHbIX Ha BHELLHEM HakonuTene cnegyeT Mcnonb3osaTh MyTb,
yKa3saHHbIW Ha Bbixoge 6rnoka 210-SD-USB (koHCTaHTHbIN)

ask 3anucb Ha guck

12



2 Pasgen CoxpaHeHune gaHHbIx oubnuoteku paCore

MpogomkeHue Tabnuubl 2.3

AnemeHT OnucaHue
slv VMcnonbayeTtca Ans naMeHeHus 3Ha4eHMn cHeTUMKoB, ecnu slv = 1, To ent = mas, cfrn = mcfrn
enbl Pabota yctponcTea (uuknuyeckmin): noka enbl = 1, ysennumsaetca spems HapaboTku cfrn, npu
nameHeHun enbl c 0 Ha 1 yncno BkMYeHUn ent yBennymeaeTca Ha 1
rst C6poc BpeMeHun HapaboTku ent (LMKNUYeCcKuin)
frm dopmat oTobpaxeHust 4ns BpeMeHn HapaboTku. He ucnonbsyercsa
rfr C6poc ymcna BkntoyveHun cfrn (Lmknnyeckmi)
mas BanaHcupoBka BpeMeHn HapaboTku ent (uuknudeckun), ecnu slv = 1, To cnt = mas
mcfrn BanaHcuposka yncna skritodeHun cfrn (umknudeckun), ecnu slv = 1, 7o cfrn = mefrn
Bbixoabl
next Wmsa cnepytowero canna
enb 3anuncb paspelueHa
good KonnyecTso yaayHbIx 3anucen
bad KonnyecTBo owmnbok 3anmcu
cnt Bpewmsi HapaboTku B cekyHAax (LMKNNYeCcKni)
hour Bpewmsi HapaboTku B hopmMaTte Yachl (LMKNNYECKNIA)
min Bpemsi HapaboTkm B hopmaTte MUHYTbI (LIMKITNYECKUI)
sec Bpewmsi HapaboTku B popmMaTte cekyHAbl (LMKITMYECKINIA)
day Tekywunin AeHb (LMKNUYEeCKuin)
mnth Tekywun mecay, (LMKNUYECKMI)
year TekyLwuin rog, (LMKNUYECKni)
cfrn Yuncno BKNIOYEHUI (LUKNUYECKMI)

Bnok aHanuaupyeT Bxoabl enbl.

Ha Bbixoge cfrn otoGpakaeTcst YMcno BKITHOYEHUIA YCTPONCTBA (Konn4yecTBo uameHeHuii enbl ¢ 0 Ha 1), Ha Bbixoge
cnt otoGparkaeTcst BpeMsi HapaboTkun yCTPOMCTBa (CKONbKO cekyHA enbl Obin paBeH 1).

Bnok MoXeT coxXpaHaTb YMCMO BKITHOYEHUI U BpeMs HapaboTku B chaiin no poHTy Ha Bxode ask. CoxpaHeHHble
3HaAYeHUs CYMTBIBAKOTCA U3 hanna npu nHULManm3aumm.

Mmsa dpanna n nyTb K HeMy 3agaertcs Ha Bxoae fnm. [None MoxeT ObITb NyCThIM, TOrga ums danna 6ygeTt BoibpaHo
aBTOMAaTU4eCckun No nHAekcy bnoka, a chann coxpaHuTcs B pabouyio AMPEKTOPUIO KOHTpONnepa.

[lna naMeHeHns ymcna BKMOYEHUIA 1 BpeMeEHN HapaboTkn criegyeT nogath 1 Ha Bxog slv, Torga cnt = mas, cfrn =
mcfrn. 310 MOXeT BbITb NONE3HO ANs CUHXPOHU3ALMN B AYBNMPOBAHHbBIX CUCTEMAX.

[ns HageXHOW COXpaHHOCTU JaHHbLIX OAHOBPEMEHHO Ha AMCKe HaxoadaTcsa ABa (hanna, COOTBETCTBYIOLME OOHOMY
apxuBy. [MoaTomy ecnu koHTponnep GyaeT nepesarpyxeH B MOMEHT 3anncu Ha AUCK, OaHHbIe He nponaayT, a 6yayT
OOCTYMHbI NpeabiayLLme 3Ha4yeHns HapaboTkK, 3anMcaHHble B Apyrom danne.

Mpu uTeHuun cogepxumoe harina KOHTPONUPYETCH C NOMOLLIbIO KOHTPOSIbHOM CYMMbI U BblAAEeTCS Ha BbIXOAbl TOMbLKO
npu ee koppekTHOCTU. MNoaToMy ecnu, Hanpumep, o6aBUTb B hain HOBYIO MEPEMEHHYIO, TO 3anucaHHble 3Ha4YeHUS
01151 BbIXOO0B COPOCATCA Ha HMLManuanpyowme ini.

Ecnu npu 3anvcy darina Ha OUCK NPOMCXOAMT OOHOKpaTHasi owunbka, Bnok MbiTaeTcss NepenMeHoBaTh TEKYLLNIA
hann 1 cHoBa NPoOuM3BECTM 3anucb. Ecrnv NoBTOpHasA 3anvcb OKa3bIBAeTCs yAA4YHOW, TO MpoposnkaeTcsa paboTta B
0o6blMHOM pexume, a Bbixod bad uHkpemeHTupyeTca. CnegyeT NPUHATL Mepbl MO AMArHOCTUKE WUNU 3aMeHe
HOCWTENs1, MOCKONbKY COoM Mpu 3anMcK MoryT ObiTb CNEACTBUEM CKOPOro Bbixoga ero u3 ctpod. darin, Ha KOTopoMm
npousoLuen cbon, oCTaeTca Ha OMCKE Mo TEM Xe MMEHeM C [06aBneHHbIM K HEMY Cy(pdUKCOM paBHbIM METKe
BpemeHu cbos (B mc oT 1 aHBapsa 1970 r). He pekomeHayetca ero ygansaTb, YToObl NOBTOPHO He UCNONb30BaTb
noTeHuuanbHO COOMHbIV CEKTOP.

Ecnu npoucxoanT NoBTOpHbIV cboit 3anucu, To Brok Grokupyetcs 4o Tex nop, noka ownbku He ByayT COPOLLEH®I
poHTOM Ha BXxofe rst.

A BHUMAHUE

Mpn nameHeHnn Yncna sxonos 6noka CounterMEXx dannbl Ha gucke nepesanmcbiBaloTCs.
Mpumep paboTel ¢ 6GriokoM npuBeaeH B pasgene 6.
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2 Pasgen CoxpaHeHune gaHHbIx oubnuoteku paCore

COpoC oWwWbok 3anucH 0

MMA taina 623 pacluMpeHia ™"

$POHT 3ENKCH B ain Npy neperadeHud cO0Hal 0
HCNONBIYETCA 4NA M3MEH EHHA 3HEHUEHH A CueTIHKos. D
pafoTa ycTpoictea 1

cOpoC epemerd HapaloTry crtd 0

(opmar otobpased A ana Bpemer Hapaborr oricd 2
cBpoc yuona BrAYeHud o i 0

GanaHcu poBKa Bpemedd Hapab otk cntd 0

f@NaHCH POBKE YKMCNE BHAKUEH A Cfr i 0

bd26 35
Counter MEx
—frs b S0 next
—1m sir ile enkb
-8k b uleé| good
-5 b ule| bad
—fenbid | b 32| cntd
—rsd  |b 132 | howurD
—{frm0 |ile chr| minD
—{rir0 b chr| secd
—{mash |ul32 uch| dayd
—{mcfrrly ul32 uch jmnth0
ule | yeaD
ul32 | ofrnd

CAENYHOLWMA G A oA 3anUcH

IFUCE B ¢ ain paspeleHa

YOEYHBIX 3ENMCER B hain

OWMGOK 3E8NHCH B $ain

BpEMA HapaboThH B CeRyHAI

BpemMA HapaloTii B opmare 4ackl
BpemMA HapalkoTHH B ¢ OpMaEre MHHYTDI
BpeMA HapaboTh B ¢ opMare ceryHab
TERYLWMHA JEHb

TERYLIMA MECAL,

TERYLIMA rog,

YMLCNO BRIKDYEHH

PucyHok 2.6 — CueTumnk BpemeHu Hapab6oTtku (CounterMEXx)
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3 bubnunoteka profiLogger

3 bubnuoteka profiLogger

3anucb apxMBOB Ha OMCK KOHTpOIiepa opraH13yeTcsl C NoMoLLbio 6rokoB 13 6ubnuotekn profiLogger.

HobaBneHune 6ubnmoTekn B NPOEKT ONMcaHo B pasaene 2.

3.1 MaccuB 3Ha4eHuMn napameTpoB no cobbiTUo (RamFRLogger)

Bnok RamFRLogger coBmecTtHOo ¢ 6nokom ComtradelLogger opraHu3dyeT COXpaHeHue 3Ha4YeHun BblGpaHHbIX
napamMeTpoB B hann B TeYEeHWe 3agaHHOro BPeMEHU «A40» COObITUS U B TeYEHME 3a4aHHOrO0 BPEMEHWU «Mocre»
cobbITuSA.

Bnok RamFRLogger hopMypyeT MaccuB 3Ha4YeHUn NnapamMeTpoB ANs nocrneaytoLLen 3anmcu Ha auck.
Pasznen 6ubnuotekn: Apxueamopsi.

Bnok RamFRLogger cnepnyet pa3mellaTb Tonbko B Talimepe.

Ta6bnuua 3.1 — HazHauyeHue BxoaoB u BbixogoB RamFRLogger

AnemeHT | OnucaHue
Bxoabl
trigger ®poHT cpabaTtbiBaHus. [Npn nogade 1 Ha AaHHbIN BXod BNOK Ha4YMHaeT paboTaTb
befor Bpewmsi B cekyHaax «4o» cobbiTus
after Bpems B cekyHaax «nocne» cobblTus
every KpaTtHocTb KBaHTOBaHMSA. Hanpumep, ecnv TanMepHbIii NPOMEXYTOoK ycTaHosneH 20 mc 1 every =
5, 3anucb 6yaet npousBognTbes kKaxablie 100 mc
Bbixoabl
me He ucnonbayetcs
array MaccurB HakonmneHHbIX 3HAYEHU — ANs coeanHeHus ¢ onokom ComtradelLogger
ttime Bpewmsi cpabaTtbiBaHus — Anst coeamMHexus ¢ bnokom ComtradelLogger
cnt CueTumk Touek
pnum KonuuecTtBo Touek ang 3anucu
sts CTtaryc nogrotoBku nora:

0 — HeT oLNBOoK;
1 — npeT NoAroToBKa,;
-1 — owwumbKa

Bxogpl/BbIXxoAbl MpoekTa, KoTopble HeobXoAMMO apxvMBMpoBaTb MO COObITUIO, AoGaBnswTcA B pasgen faHHbie
BHYTpW Bnoka.

[nsa Havana chopMupoBaHUA MaccuBa 3HauYeHU cnegyeT yctaHoBuTbL 1 Ha Bxoae trigger.

Pabora 6nokoB RamFRLogger n ComtradeLogger obbeanHeHa B 6roke «4epHbl Awmky» BlackBox. lMpumep
paboThl ¢ 6riokom BlackBox B pasgene 8.

b&2 10
RamFRLogger

$poHT cpadaTtoiBaHka 0 trigger| b loge me

oo (cek) 1 befor |fit larr| array

nocne (cex) 1 after |fit ubd | ttime BpemA cpadaThBaHMA
KPETHOCTE KEAHTOBAHMA [TaRMEPHEIX Waknos) 1 every juns ud2 ont CHETYKK TOYEK
uld? | pnum KOMMHYSCTBOD TOMEK
L i32 st 0 - 0K, 1- MgeT HakonneHWe aHHLIX, -1 - oWwHbHKa

PucyHok 3.1 — MaccuB 3Ha4yeHu napameTpoB no coonituo (RamFRLogger)

3.2 CoxpaHeHue 3Ha4YeHUN napamMeTpoB Ha AUCK NO COObLITUIO
(ComtradeLogger)

Bnok ComtradelLogger coBmecTtHOo ¢ Bnokom RamFRLogger opraHusyeT coxpaHeHue 3HauyeHUn BblbpaHHbIX
napameTpoB B ¢halifl B TeYeHne 3a[aHHOro BPEMEHU «O0» COObITUS U B TEYEHWe 3aaHHOr0 BPEMEHU «MOcne»
cobbITHS.

Bnok Comtradelogger coxpaHsieT 3Ha4eHNss NapaMeTpoB B dhain Ha OUCK.
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3 bubnunoteka profiLogger

Paszgen 6ubnmnotekn: Apxueamopsl.

|_|OCKOJ'Ibe onepauun cbaﬁnosoro BBOAA/BbIBOAA 3aHMMAOT 3HAYMTENbHOE BpemA, OaHHbIN  Brok cnenyetr
pa3mMeLllaTtb TOJIbKO B PoHe.

Tabnuua 3.2 — HasHayeHue BxoaoB u BbixogoB ComtradeLogger

AnemMeHT | OnucaHue
Bxoabl

enb PaspelueHue pabotbl 6roka:

1 — BKIIHOYEH;

0 — BbIKMIOYEH
name MNyTb 1 Ha4ano umexn canna. Npu coxpaHeHU AaHHbIX HA BHELLHEM HaKonuTene crnegyet

NCnonb30BaThb NyTb, Yka3aHHbIA Ha Bbixoae 6rnoka 210-SD-USB (KOHCTaHTHbIN)
array MaccurB HakonneHHbIX 3HAYEHUN — Ans coeanHeHus ¢ briokom RamFRLogger
ttime Bpewmsi cpabaTtbiBaHus — Ans coegmHexus ¢ bnokom RamFRLogger

Bbixoabl

me He ncnonbayetcs
fname AGCONIOTHLIN NYTb 1 HAa4Yano MMeHKU pesynbsTupytollero danna *.dat
sts CTtatyc nogrotoBku hanna:

0 — 6nok He paboTaeT Hag hainoM Unu gaHHble Ansa danna elle HakanIMeaTCs;

1 — dhanin ycnewwHo co3aaH (B3BOAUTCSA Ha 0AMH LMKI paboTbl 6rioka);

-1 — BHYTpEeHHss oLumbKka npu paboTe ¢ MacCMBOM AaHHbLIX (MACCUMB HE COOEPXUT AaHHbIX UK
METOK BpEMEHM);

-2 — npobnema co3aaHus/oTKpbITUS hanna;

-3 — Henogaepxmneaembln opmaTt BXOAHbIX AaHHbIX

[ns Havyana 3anucn Ha gnck cnenyet yCtaHOBUTb 1 Ha Bxofe enb.

Mo okoH4yaHuKM 3anucy hopmupytoTca ABa dhanna: dann ¢ pacwmpeHneM . dat — Habop 3HadYeHUn napameTpos,
HaKOMMEHHbIX 3@ BPEMEHHOWN OTPE30K, hann ¢ pacwmpeHvem .cfg — cnyxebHas nHgopmaums o cobbiTum.

Bnok ComtradelLogger 3afnaet nMmeHa dannoB Tak: "3HadyeHue fname" nnioc "MeTka BpeMeHW Hayana 3anucu
napameTpoB Ha auck B oopmate I'TIT_MM_O4 Y4 _MM_CC (6e3 yd4eTa 4yacoBoro nosica)".

VAN

BHUMAHUE
PekoMeHayeTcs 3anucblBaTh AaHHbIE HA BHELLHWI HAaKonuTerb, YToBbl N36exaTb N3HALLIMBAHUS BHYTPEHHErO
JucKa KoHTponnepa.

Pabota 6nokoB RamFRLogger n ComtradeLogger obbenvHeHa B 6rnoke «4depHbin Awmk» BlackBox. MNpumep
paboThl ¢ 6riokom BlackBox npvBefeH B pa3sgene 8.

b65 10
Comtradelogger
BHAKUYWTE/BbiKAOUMTe 1 —{enb  |b logg me [~
Hauano wmeHK daiina "data” —{name |s50 55 [fname |-
0 array |larr i32 sts |-
0 —ttime |ubtd

PucyHok 3.2 — CoxpaHeHue 3Ha4eHU NapamMeTpPOB Ha Auck no cobbiTuio (ComtradelLogger)
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4 bnonuoteka profiLoggerLight

3anuncb apx1MBOB Ha AWNCK KOHTpOINiepa opraHn3yeTcsi C MOMOoLLbio 6riokoB U3 6ubnuotekn profiLoggerLight.

HobaBneHune 6ubnmoTekn B NPOEKT ONMcaHo B pasaene 2.

4.1 ®annoBbin apxmB aaHHbIX (FileDpLogger)

Bnok FileDpLogger npegHasHadeH ANs apXMBUPOBAHUA 3HAYEHUN BbIOPAHHbBIX BXOO4OB/BLIXOOAOB B TEKCTOBbIX

dannax.

Pasgen 6ubnunotekn: Apxuesbl.

Tabnuua 4.1 — HazHauyeHune BxonoB u Bbixoaos FileDpLogger

AnemeHT | OnucaHue
Bxoabl

file_path ABCOMOTHBIN NYTb K AUpeKTopun, rae byayT XpaHUTbLCH apxmBHble dhannbl. MNpu coxpaHeHun
OaHHbIX Ha BHELLHEM HakonuTene creayeT UCnonb30BaTh NyTh, YKa3aHHbIN Ha Bbixoge usbpath
6noka 210-SD-USB (KOHCTaHTHBbIN)

enb PaspelieHa paboTa 6roka:
0 — 6nok He paboTaer;
1 — GNok NULLIET AaHHbIe B Bydep

wr PaspelueHa 3an1ck Ha AuCK:
0 — Her;
1-pna

loc Mcnonb3oBaTtb nokansHoe BpeMs Ans CMeHbl hannos (KOHCTaHTHBIN):
0 — HeT (ucnonb3oBaTb MUPOBOE BPeEMS);
1-pna

arp pynnupoBka gaHHbIX Mo dannam (KOHCTaHTHbIN):
NO_GROUP - kaxgoe naHHoe B oTAenbHOM dhanne;
GROUP_ALLINONE — Bce gaHHble B ogHOM hawnne

frmt dopwmart 3anuncen B pannax (KOHCTAHTHbIN):
TAB_and_COMM - cpbopmart 3anucu ¢ pasgenurenem t1abynauus «—», B YNCrax ¢ nnasatoLLlem
TOYKOM UCMONb3yeTcsl 3andATas «,»;
COMM_and_DOT - cpopmart 3anucu ¢ pasgenutenem 3ansatas «,», B Yncnax ¢ nrasaroLlen TOUKON
ncnonb3yetcs Touka «.». Vicnonb3oBaHue 3ansTon B KOMMEHTapWM NpBeAET K HEKOPPEKTHOMY
dopmaty danna;
TO_MSD200 — chopmaT 3anucu ¢ pasgenuternemM Touka ¢ 3ansTon «;», B YACnax ¢ nrasatoLLen
TOYKOW UCMNOMb3yeTCH 3andaTas «,»

meth MeTop 3anucuy gaHHbIX B doans (KOHCTaHTHbIR);
TIMESTAMP — 3anucb ¢ BpeMeHHbIMW METKaMU C 3anOfTHEHMEM MYCThIX;
INTERVAL — 3anuck ¢ 3agaHHbIM MHTepBanoM (Mepuog apxXmBMpoBaHus No ymonyaHuio 1 ¢)

intr WHTepBan 3anncu, Mc. YcTaHaBnueaeT nepunoa apxvmeuposaHusd. B dpann sanuceiBaeTcs
nocrnegHee 3HadeHne Bxoda/Bbixoga, NonyyeHHoe B 3TOM nepuoge. Mcnonb3yeTcs TOMbKO B
metoae INTERVAL (KOHCTaHTHbIR)

qqlen Pa3mep Gydepa Ha kaxaoe AaHHOe: MUHUMarbHoe 3HayeHne 10, MmakcmansHoe 3aBUCUT OT
XapaKTepUCTUK KOHTponnepa 1 obbema onepaTMBHOM NaMATH, KOTOPYHO Npu paboTe npoekTa
JornyckaeTcs BblAenuTb Anst xpaHeHunsi bydpepa gaHHbIX. [Ins pacyeta MakcumarnbsHOro pasmepa
ovepeam HY>KHO YYMTbIBaTb KONMYECTBO AaHHbIX, KOTOPOE NiaHupyeTcs 3anucbiBaTth (CM. npumep
HWXKe) (KOHCTaHTHbIN)

prt MpuropuTeT NoToka 3anucu us bydpepa Ha AMCK, N0 YMONMYaHUo 25 (KOHCTaHTHBIN)

rst C6poc owmbok 3anucu: nameHeHue c 0 Ha 1 cbpacoiBaeT 6uT iserr, 0bHynsieT err u lost

Bbixoabl

Ig Ykasatenb Ha brnok 6a3oBoro Tuna CBaselogger, nHnumManuanpyertcsi ykasatenem Ha 6a3oBbii
knacc 6noka. He ncnonb3yeTcsa B nporpaMme KOHTpornnepa

ok KonnyecTBo ygayHo 3anmcaHHbIX CTPOK, 3Ha4YeHne nHnumanuaaumm 0

lost KonnyecTBo noTepsiHHbIX 4aHHbIX U3-3a 3arnOfHEHHOCTU oyepenen, 3HadyeHme nHuumanusagum 0
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MpogomkeHue Tabnuubl 4.1

AnemeHT OnucaHue
iserr Bbina owmbka 3anucu, 3HadeHne nHnuuanmnaaumm 0
err KonunyectBo oLinbok 3annucu, s3HadeHne nHmuunanusaumm 0

[aHHble B apxvB 3anuCbIBalOTCSA NO W3MEHEHWIO C Y4eTOM CBoWCcTBa 30Ha HedyyecmeumesibHocmu. Popwmar,
rpynnupoBKka n metog 3anuncu B chann Belibrpatotcs Ha Bxogax bnoka.

Bxoabl/Bbixogb! B NPOEKTE, KOTOpble HEOGXOAMMO apXMBUPOBaTh, AobaBnsatoTca B pasaen JaHHbie BHyTpu Grioka.

[ns Toro, 4yTOObI 610K HAa4Yan 3anucb Ha OUCK, cnegyet yCtaHOBUTb 3Ha4YeHne 1 Ha Bxogax enb n wr.

A BHUMAHUE

PekomeHayeTcs 3anucbiBaTh JaHHbIE HA BHELLHUI HAKONUTESb, YTOObI n36exaTb N3HALLMBAHWSA BHYTPEHHETO
Aucka KoHTponnepa.
Kaxgbll OeHb 3anuMcb MpoM3BOAMTCA B HOBbIM chbann. Ha Bxoge loc 6rnoka MOXHO BblbpaTtb, kakoe Bpems
ncnonb3oBaTh ANsi CMeHbl pannoB (MUpoOBOE MK nokanbHoe). [lata 3anucu JaHHbIX OTOGpaXkaeTcsi B UMEHMU
danna.

MimeHa dannos 3aBUCAT OT 3afaHHbIX Ha Bxode 6roka 3Ha4YeHui:

+ anga copmata TO_MSD200;

* Logs_ALLINONE_ITTT_MM_AQ4.txt — ons doopmartos TAB_and_COMM n COMM_and_DOT c
rpynnupoBKON Bcex AaHHbix B ogHoM hanne GROUP_ALLINONE;

* Logs_<anuac daHHoz2o>_ITTT_MM_AA4.txt — nns doopmatos TAB_and_COMM n COMM_and_DOT 6e3
rpynnupoBkn NO_GROUP (kaxgoe AaHHOe B oTAeNbHOM dhanrne).

B 3aronoBok Tabnuubl N0 yMonyaHuio nonagatoT cBoMCcTBa BXxoaoB/BbixofoB lMosiHbil anuac 1 KommeHmapull.

BHUMAHUE
A KommeHTapuit oTobpakaeTcsi npu yCroBun, YTo y Moayns Ao6aBrneHo CBOMCTBO TpaHCasyus: 8KMHOYUMb
ceolicmea 8xodoe/ebixod08, paBHoe To/1IbKO U3 pa3desios.

Ecnn HeoGxoomMmo, 4TOObl KOMMEHTapuii He oTobpaxancs, cregyeT yaoanuTb CBOWCTBO TpaHcnsauus:
KoMMeHmapuu omdesibHO Yy pasgena faHHble.

Ecnn Bo Bpema Havana 3anucy gann Ha Ancke C TakuM MMEHeEM CYLLEeCTBYET, TO K UMEHM CyLLeCTByloLero ganna
AobaBnseTca MeTka BpeMeHu U cosgaeTcs HoBbln (havin. HassaHue HOBOro hanna onpegensieTcs no npasunam
BbILLIE.

BHUMAHWUE o
npl/l M3MEeHEHNN YCITla NapaMeTpoB B pa3aerne ,aaHHble C0O340aeTCHd HOBbIN (*)aI/U'I apxuBa.

BHMMAHUE
A Vcnonb3oBaHue 3ansTor B KOMMEHTapUM NMPUBEAET K HEKOPPEKTHOMY YTEHMIO dpanna TpeHaoMm, B criyvae
ncnonb3oBaHna gopmata COMM_and_DOT.

BHUMAHME
A [lns KOPPEKTHOrO OTOBPaXXEHM COXPaHEHHbIX AaHHbIX B MporpaMmMax npocMoTpa rpadomkoB HEOBX0AMMO,
4YTOObI Y BXOAOB/BbIXOA0B, A00aBNEHHLIX B pa3aen, 6b1no gobaeneHo cBoncTBo lMonHbIlU anuac. Annacsl
AOIKHBI ObITh YHMKaNbHbIMY B Npefenax pasaena JaHHbie, 4Tobbl 06ecnevmTb YHUKanbHOCTb MMEH
harnoB. YHUKanbHOCTb anvaca gosmkHa obecnednBaTbes 6e3 yyeTa pernctpa. Ecnv anmac otcytctayeT, unu
He YHUKaneH, To fJaHHoe He ByaeT apXnBupoBaThLCS.

BHUMAHUE
A Ecnu 6nok ycTaHaenvBaeTcs B Talimepe, TO NOPSAOK BbINOMHEHUS BCeX GrOKOB, BXOAbI/BbIXOAbI KOTOPbLIX
AobaBneHbl B apxvB, MMEET CMbICH BbICTaBNATb b0 Bbilwe, NMMG0 HUXKe, YeM Yy Grioka apxmea. Tak kak MeTka
BpeMeHU GrokoB, NOPSAOK KOTOPbLIX HIDKE, 3anULLETCSl C METKOM BPEMEHW TeKyLLEero TaiMepHoro LukKna, a Te,
KOTOpbIE Bbile — C METKOW BPEMEHW CreayoLLEero Lukna.

Kaxabin 06bEeKT AaHHbIX XpaHMTCS B CBOEM BOydepe, MakcMMarbHas BENMYMHa KOTOPOro 3afaeTcst Ha BxoAde Oroka
qglen. MakcumanbHbIA pasmep odyepeau WUCNoMb3yeTrca AN OrpaHuMYeHus KormyecTBa OnepaTMBHOW MamATtw,
KOTOPYIO MOXET Bblaenntb 6rnok Ana xpaHeHus Oydepa OaHHbIX, T.K. HA XpaHEHUE KaX[doro anemeHTa ouvepeam
Tpebyetca 32 6anTa onepaTMBHON NaMATH.

Mpumep

Hanpumep, npu qqlen = 1000, ana xpaHeHuss 64 pa3nuuHbIX nokasaTtenewn, notpebyerca 2,048 merabawut
onepaTtuBHON NamaTn. Ecnv HET BO3MOXHOCTM 3anncaTb AaHHble B hann, To aTa odepeab 3anonHuTes Yepes 1000
cekyHp (npu 3anvcu metogom INTERVAL v nokasatene int = 1000 mc).

[Mpy BO3HWKHOBEHMM OLUMBOK 3anucK (HEAOCTATOMHO NamATWU, NaMATb UcnopyeHa, ussneveHa Flash-kapta u 1.n.)

Bnok yctaHoBUT 3HayeHue 1 Ha Bbixoae iserr (ecnu 6bina owmbka 3anncu), u yBenuunT cHeTyuk onbok err. Mocne
OBYX OLLIMBOK BoK NpeKkpaTUT 3anncb Ha AUck, Noka owmnbkm He ByayT cOpoLLUEeHbl CUrHANoOM Ha Bxoae rst.
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Ecnu 3anucb octaHoBneHa (wr = 0 unu err = 2), HO NMpu 3TOM pa3pelleHa paborta 6noka (enb = 1), To gaHHblE
konsATcsa B 6ydepe, noka OH He AOCTUTHET MakcumarbHOW BENUYUHbI, 3a4aHHON Ha Bxoge qqlen.

Ecnu 3a Bpems oTknodeHns 3anncu bydep 3anofnHNTCS, YacTb apXMBMPYEMbIX AaHHbIX OyaeT yTepsiHa. Ha Bbixoge
lost oToGpa3utca obliee KONMMYeCcTBO YTEPSIHHBIX AAHHbLIX MO BCEM Bxodam/BbixogaM. KonmyecTBO MOTEPSIHHBLIX
OaHHbIX cOpacbiBaeTcs npu copoce owmnbOoK 3anncu curHanom Ha Bxoge rst.

Pa6ota 6noka FileDpLogger ocyLiecTBMAsieTCA B OTAENBbHOM NOTOKE, NPUOPUTET KOTOPOrO 3aaeTcst Ha Bxoae prt.

NMPUMEYAHUE
dopmat TO_MSD200 paspabaTsiBancsa ans sudyanusauum B nporpamme padgpmk OBEH MC[O200.

B cBsi3u ¢ ocobeHHocTaAMM paboTbl nporpammbl Mpagpuk OBEH MC/200 cywiecTBylOT crieqyowme orpaHu4eHus
ans obecnevyeHns COBMECTUMOCTMU:

1.

OrpaHuyenue rpynnuposku — Tonibko GROUP_ALLINONE, T. k. nms doanna gormkHo 6biTb B popmare
rrrr_Mmv_Aga.csv.

OrpaHuyeHue BpemeHu — Tonbko INTERVAL c nHTepsanomM He MeHee cekyHAb! (intr = 1000). XKenaTtensHo,
4yTobbl MHTEPBan ObINn KpaTeH CekyHae, T.K. IporpaMma ncnonb3yeT Bpems B hopmate Y4:MM:CC.
MunnucekyHabl cHMTalOTCA 3a Npegenamu guanasoHa: 6nok oKpyrnseT TOMHOCTb BPEMEHU A0 CEKYHAbI B
HonbLUyto CTOpoHyY. Ecnn nporpamMmma oBHapyXUT HECKOMbKO MOEHTUYHBIX 3Ha4YeHWIN BpeMeHu, To dhann He
OTKpOEeTCS.

OrpaHuyeHue KonuyecTsa AaHHbIX — MakcuMyM 64 kaHana. MNpu ucnonb3oBaHnM GonbLLero KonnyecTtsa
TOYEK apXxuBaLuM NporpamMma He OTKpPoeT doalin.

Mpumep paboTbl ¢ 6Griokom npuseadeH B pasgene 7.

b108 15
FileDpLogger
aGCoOnNKTHRIA NYTh K aWpekTopuy " —| file_path | str lgg g
paspewseda padota 6nocka 1 —enb b ui2 ok |-  YOEYHBIX SANMCER
DE3peleHa 3annce Ha guck 1 —Jwr b ud2 lostf— nOTEPAHHLIX O3HHbIX
WCMONb3I0EATE NOKENEHOE BPEMA 417 CMEHE! darnoe 1 —loc b b isemr— Owna cwwdka 3anMcK
rpYNNMpoBEKE gaHHbx no dainam GROUP_ALLINONE —{erp fer uch e CcwKEoK 33anHoK
dopmat sanucel B dainax TAB_and_COMM  —{ frmt fwf
METON 3aNKCKH AaHHBK 8 daln INTERVAL —|meth fmth
WHTEpean B mc 1000 —fintr u3?
MBKCHMANEHAA 0NAWHE CUEpeIK Ha Kakaoe gaHHoe 1000 —Jqgglen u3i2
NPHOpHTET NoToka 25 —Jprt i3z H
cOpoc ownbox 3anmcn O —Jrst b

PucyHok 4.1 — ®aunnoBbin apxuB aaHHbIX (FileDpLogger)

4.2 YepHbin awuk (BlackBox)

Bnok BlackBox coBmeluaeT B cebe paboty 6nokoB RamFRLogger u ComtradeLogger n3 6ubnuotekmn profiLogger.
OT0T 6roK coXpaHsaeT 3HayeHns BbIbpaHHbIX NapameTpoB B hain B Te4eHne 3a4aHHOro BPEMEHN «40» CoBbITUA 1 B
TeyeHue 3a4aHHOro BpeMEeHN «nocne» cobbITus.

Pasgen 6ubnuotekn: Apxueamopsi.

Bnok BlackBox cnenyet pa3meLlaTs Tonbko B Talimepe.

Tabnuua 4.2 — HasHayeHune BxonoB 1 BbixonoB BlackBox

AnemeHT | OnucaHue
Bxoabl
trigger ®poHT cpabaTtbiBanus. Npn nogade 1 Ha gaHHbIN BXxod BNOK Ha4YMHaeT paboTatb
before Bpewmsi, B Te4eHMe KOTOPOro Npon3BOAUTCS 3anuchb 3HaYeHU 4o cpabaTtbiBaHUs Tpurrepa
after Bpewmsi, B Te4eHne KOTOPOro Npon3BoanTCS 3anucb 3HaYeHu nocrne cpabaTtbiBaHUA Tpurrepa

every KpaTHocTb kBaHTOBaHMSA. Hanpumep, ecnv TaiMepHbIn MPOMEXYTOK (CBOMCTBO MOAYNS
TaliMepHbIlU NPoMeXXymokK) ycTaHOBNeH 20 Mc 1 every = 5, 3annce Gyaet nponsBoanTbCs
kaxable 100 mc. [JomkHO ObiTb OTNMYHO OT 0

enb PaspelueHue sannucu Ha guck:

0 — BLIKIIOYEHA;
1 — BKNtoYeHa
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MpogomkeHue Tabnuubl 4.2

AnemMeHT OnucaHue
name MyTb 1 Ha4Yano nmenun parina. MNpn coxpaHeHUn AaHHbIX Ha BHELLHEM HakonuTerne cregyet
ncnonb3oBaTh NyTb, yKa3aHHbIN Ha Bbixode 6rnoka 210-SD-USB (KOHCTaHTHbLIV)
priority [MpropuTeT NOTOKa OXUAAHUSA BbINONMHEHNS KOMaHAbI
Bbixoabl
logger_sts Craryc nogrotoBku nora B O3Y:

0 — HeT oLWNbOoK;
1 — ngeT NoAroToBKa Jiora;
-1 — HEeBepHOE 3HadeHVe NapaMeTpa every unm oTCyTCTByeT pasaen JaHHblie B 6noke

me YkasaTenb Ha 6nok 6asosoro Tuna CBaselogger, nHnumnanuampyetcs ykasatenem Ha 6a30BbIN
knacc 6noka. He ncnonb3yeTcsa B nporpaMme KOHTpornnepa

fname ABCOMOTHBIN NYTb 1 HAYanNo MMeHu pesyneTupytoLlero dpamnna *.dat, nHuunanmanpyercs 0

comtrade_sts | Ctatyc nogrotoBku danna, Huuyuanuanpyetcs 0:

0 — 6nok He paboTaeT Hag hanom unu gaHHble Ansa danna ewe HakanMBaTCs;

1 — cbann ycnewHo co3gaH (B3BOAUTCA Ha OAMH LMKN paboTbl Bnoka);

-1 — BHyTpeHHSs oLmbKa npu paboTe ¢ MacCBOM AaHHbIX (MACCUB HE COOQEPXUT AaHHbIX UK
METOK BPEMEHN);

-2 — npobnema co3gaHua/oTKpbITUS hanna;

-3 — HenogaepXMBaeMbIn hopMaT BXOAHbLIX AaHHbIX

pnum Yuncno HakonneHHbIX 3HadYeHu B Maccuse ans 3anucu B MNM3Y, nHnunanunsmpyetcs 0

Bxoabl/Bbixoabl B MpoekTe, KOTopble HEODXO0AMMO apxvMBMpoBaTb MO cobbiTuio, gobaensiorcsa B pasgen faHHbie
BHYTpW Gnoka.

Bnok coxpaHsieT B O3Y TekyLume 3HaYeHns1 ¢ PUKCUPOBAHHOW YACTOTON OUCKPETM3ALUN B TEYEHNE YCTAaHOBMNEHHOMO
B before BpemeHn.

Ecnu Ha Bxog trigger nogaHo 3HadeHue 6onblue 0, oTMevaeTcs BpemMst HacTynneHnst CobbITUSA 1 NULLYTCS 3HAYEHUSA
B TEYEHME yCTaHOBMNEHHOrO B after BpemeHu.

Korpa 3annck okoH4YeHa, chopMmnpOBaHHbIA MaccuB nepeaaeTcs B OHOBbLIM MNOTOK 3anncu Mmaccmsa AaHHbIX B [13Y.
Ecnu B enb ycTtaHoBneHo 3HayeHue 1, hopmupyeTcs cneayowme aea cdanna: dann ¢ pacwmpeHnem .dat — Habop
3HA4YEeHUN MapamMeTpoB, HAKOMMEHHbLIX 3a BPEMEHHOW OTpe3ok, ¢amn ¢ pacwwupeHnem . cfg — cnyxebHas
NHpopmaumsa o cobbiTuun.

MmeHa hainoB onpegensioTca no Bxogy hame nroc MeTka BpeMeHu (6e3 yyeta 4acoBoro nosica) Hayana sanvcu
napameTpoB Ha aunck B oopmate INFI_MM_O4 44 _MM_CC.

NPUMEYAHUE .
3anucb pekomeHagyeTca npon3BoanTb Ha BHELLHNN HakonuTerb, YTOObI U3bEeXxaTb N3HaLLMBaHUSA
Mpumep paboTbl ¢ 6riokoM NpuBeaeH B pasgene 8.

BHYTPEHHEro AncKa KoHTpornnepa.

b55 60
BlackBox

@poHT cpabatoiBanua 0 —| trigger b i32 logger sts|— CraTyc nogroToBkwM nora

0o (cek) 10 —|before fit lgz me
Mocne (cer) 10 —|after fit 55 fname |- WmA pesyneTHpyowero dakna
KpaTHOCTb KBAHTOBAHUA (TaRMepHbIX UMHNoE) 5 —]every ule i32 | comtrade_sts [~ CraTyc noaroToBku dalina
Brmounts/Boiwnoumts 1 —|enb b u32 pnum |~  HoavyecTeo TOMEK
Hauano umenu daiina "data" —{name 530
MprUopWTeT NoTOKa 5 —| priority i32

PucyHok 4.2 — YepHbiv awumk (BlackBox)
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5 CoxpaHeHue ycTaBOK

CoxpaHeHune yCcTaBOK Ha AUCK KOHTPOMepa Unm BHELLHUIA HAKONUTENb OPraHW3yeTcsi C MOMOLLIbIO 6riokoB SaverEx u
BufSupEx 13 6ubnuotekn paCore, a Tarke ¢ nomowbto 6noka BufSupFItEx ns 6ubnuorekn palMlodbus.

5.1 CoxpaHeHune ycTaBOK U3 nporpamMmmbl KOHTponnepa (SaverEx)
CoxpaHeHu1e ycTaBOK 13 NporpaMmMbl KOHTPOIIepa OpraHn3yeTcs C MOMOLLbo Orioka SaverEx.

[lna HaOeXHOWM CoXpaHHOCTM AaHHbIX OQHOBPEMEHHO Ha AWCKe HaxodsTcs ABa daiina, COOTBETCTBYOLLUME OQHOMY
apxuBy. ®ansbl 4N COXpaHEHNs YepeayoTcs.

Ha Bxopa 6noka fnm nogaetcs abcontoTHbIV MyTb U MMsA danna, Kyaa OyaeT ocylecTBnATbCa 3anuck. Paclumnpenue
charina nrHopmpyeTtcs — Ha AUCK 3anucbiBaloTcs BuHapHble dhannel ¢ pacwmpeHnsmu .dal n .da2. Ecnv octaBnTb
JaHHoe none nyctbiMm — umsa danna OyaeT onpenensitbCAa aBTOMaTU4eckM NO uHAekcy 6noka, davn Gyget
COXPaHSITbCS B pabo4yto ANPEKTOPUIO KOHTpoMepa.

Ha Bxogax 6noka typ 3agaloTcA TUMbl AAaHHbIX COXpaHAEeMbIX NapaMeTpPOB:

* DI — 8-mu BUTHbIN perncTp;
* Al - BelLeCTBEHHOE 3HAYEHME;
o Il - 16-T OUTHBIN perncTp.

Ha Bxogax ini 3agatotcs 3Ha4YeHns nHMumanuaaumm napameTpoB.

b168 ]
SaverEx
cbpoc owwmbox zanuck 0 —{rst | b s40 | next |- cnenywwmil gain
"/mmcblklpl/saver" —{fnm |s40 ile| enb|~ =anwce paspeweHa
3anuch Ha amck 0 —Jwr b il6 sts|- 0- nocne cBpoca, 1 - 2anvcas, 2 - NpouMTaH
ulé |good |- yoauHbx 3anwucei
ule| bad |- owwbok 3anuck
ule| rejl~ OTKNOHEHHbIX 3anucel
0 im0 |any any| o0
B typ0 [ enm
1 Ainid |fit
—{inl |any any| ol
I qtypl | enm
12 A inil |flt
0 in2 |any any| o2
Al —1typ2 |enm
24.2 —ini2 |flt

PucyHok 5.1 — Kondwmrypauusa SaverEx ans coxpaHeHus yctaBok Ha MicroSD-Hakonutenb B cpannax saver.
da1 u saver.da2

Ecnu danna Ha gucke He CyLlecTByeT, Npu 3anycke nporpaMmmMbl BXoAbl in U BbIXOA4bl O MPUMYT 3Ha4YeHUs1, 3aJaHHble
Ha Bxogax ini. Ha gucke coxpanutca dann ¢ pacwmpeHnem .dal. Boixog good 6noka MHKpeEMEHTUpYETCS.
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5 CoxpaHeHwue ycTaBoK

"fmmcblklpl/saver”

b168 5
SaverEx BMKC
cbpoc owwbok zanmck 0 0—rst | b 540 | next |- /mmcblklpl/saver.da2 cnemyrowmia daiin
fmmcblkipl/saver o fnm |s40 ile| enb~ 1 =zanuce paspewexa
ZanMce Ha awck 0 O —jwr b il6| sts|—1 0O-nocnecbpoca, 1-3anwcaH, 2 - NPOYMTEH
uld |good |- 1 yoauHbix 2anuce
ulé| bad|- 0 owwboK 3anMcK
ule| rej[~0 OTHAOHEHHBIX 3aNMCEN
0 1-ind |any any| o0 1
DI 0 -|typ0|enm
1 1-ini0 |flit
0 12-{in1 |any any| oll-12
I 4 —typl |enm
12 1o (At
0 24.2-]in2 |any any| o2| 24.2
Al 2 {typ2 |enm
24.2 2424 ini2 |[flt

PucyHok 5.2 — CoxpaHeHue yctaBok Ha MicroSD-HakonuTens. lNepBbIf 3anyck nporpaMmmbl

[anee 3anvck Ha Auck ByaeT Npon3BoaUTCS TOMLKO MO U3MEHEHUI0 3HaYeHN Ha Bxodax in.

"fmmchlklpl/saver"

b163 5
SaverEx SmMKC
copoc owwmbok zanmck 0 0 —rst  |b 540 | next |- /mmcblklpl/saver.dal cnegyrowmia dain
/mmchlkipl/saver 4 fnm |s40 il6| enb[-1 zanuco pazpeweHa
anunce Ha auwcyk 0 O —fwr b ilo| stsf-1 0-nocne cbpoca, 1-3anKcaH, 2 - NPOYMTaH
ult (good [} 4  yoaunbix zanucei |
ule| bad|- 0 owwWbox 3anKMcK
uls| rej~0 OTHNOHEHHbIX 33MNMCEH
0 O0—ind |any any| o0 0O
DI 0 -{typ0 |enm
1 1-ini0 |flt
0 35-]inl |any any| olf-35
I 4 —]typl |enm
12 12Anix it L
0 4576 |in2 |any any| o2| 45.76
Al 2 typ2 |enm
242 24.24ini2 [flt

PucyHok 5.3 — CoxpaHeHue yctaBok Ha MicroSD-Hakonutenb. U3MeHeHMe yCcTaBOK U3 NporpaMmbl

Ecnn d)aﬁ]'l Ha OuUCKe CyLllecCTBYyeT, npu nepes3anycke nporpamMmmbl BXOAbl in n BbIXOObl O npuMyT 3Ha4YeHud,
COXpaHeHHble Ha ANCKe.
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5 CoxpaHeHwue ycTaBoK

b168 5
SaverEx SMHEC
chpoc owmbok 2anmckm 0 0 —rst  |b s40 | next |- /mmcblklpl/saverdal cnegywowmi dain
"fmmcblklpl/saver” /mmchlklpl/saver {fnm |s40 il6| enb[-1 =zanuce pazpewexa
zanucb Ha aMck 0 O —wr (b il6| stsf—2 0-nocnecbpoca, 1-3anucaH, 2 - NPoOUYMTaH

ule |good |- 0 yOauHbix 2anUcei

ule| bad[- 0 owwdok zanmck

uls| rej~ 0 OTHACHEHHbIX 2AMWCEN
0 O0—ind |any any| o0 0
DI 0 —{typ0 |enm
1 1-ini0 |fit
0 35-inl |any any| olf-35
I 4 —typl|enm
12 12Hinil |flt

0 45376 |in2 [any any| o2| 45.76
Al 2 {typ2 |enm

24.2 2424 ini2 |fit

PucyHok 5.4 — CoxpaHeHue yctaBok Ha MicroSD-Hakonutens. lNepe3anyck nporpaMmmbl

daninebl, B KOTOpbl€ NPON3BOANTCA 3aNnnCb YCTaBOK — 6|/|Hapr|e, NMPOCMOTPETb X cCOaEePXNMOE HENb3A.

'i, Admin — root@10.2.12.12 — WinSCP — O
JlokansHo Beibop Qainbl Komanabl Brknagkym [Mapametpol Cepeep Cnpaeka » Q ” HacTpolkw nepenaun Tig -

W r00t@102.1212 X B Hosas sknanka -

»

e I - v i~ B mmcblkipi
oTn [ > > OMYUMTh DAaBEWThL ( CTBa ~ ' Hoeblld ~ E
C\Users\Admin\, /mntfufs/media/mmcblkip1/

Wma Pasmep | ismeHeHo
E. 16.04.2024 13:
B saver.da 1KB 16.04.2024 13:
B .ms-ad B saverda2 TKB 16.04.2024 13:33:3
" 3D Objects
[
|

>3

s

2
2
]

DAL
3:48
.9
318

0Bwus 384 MBe0wns 37 0Buz18Be0ms2

PucyHok 5.5 — CoxpaHeHue yctaBok Ha MicroSD-Hakonutenb. ®ainbl Ha gUckKe

MosegeHue bnoka npun BO3HMKHOBEHUN ownbKM 3anmMcm onncaHo B pasaene 2.1.

[Mpn coxpaHeHWn OaHHbIX Ha BHELUHWWA HaKonUTENb Ha BXOA rst MOXHO 3aBeCTM BbIXOA dhriara MOHTMPOBaHMS
HakonuTens 6rnoka 210-SD-USB. C6poc owmnbok rst BeinonHseTcs No poHTy nepexoga ns 0e 1.

NPUMEYAHUE .
|I| Mpwn n3ameHeHun yncna sxonos 6noka SaverEx cannbl Ha AMCKe NepesanncbIBaloTCs.

5.2 CoxpaHeHue ycTtaBok ¢ ucnosnb3osaHnem OPC UA/Modbus (BufSupEx)

Ons 3anucu yctasok ¢ yaaneHHoro OPC UA-knueHTa u/vnu no npotokony Modbus ucnoneaytorcs 6rnokm BufSupEx.

Pa6ota 6rnoka BufSupEx aHanornyHa pabote 6rnoka SaverEx 1 onucaHa B pasgene 2.2.

5.2.1 3anuck yctaBok ¢ yaaneHHoro OPC UA-knueHTa

Ons 3anucu yctaBok B 6rnokn BufSupEx ¢ yganeHHoro OPC UA-knueHTa umcnonb3yetca 6nok UABufSups ns
ouénuotekn paOpcUA.

Hactpoiika OPC UA-cepsepa nogpobHo onucaHa B JokymeHTe OBMeH ¢ BepxHUM ypoBHeM. bubnuoteka paOpcUA.
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5 CoxpaHeHwue ycTaBoK

bnokn BufSupEx B npoekTe KOHTponnepa-cepBepa noakntoyatoTcs Bbixogamn pkt k Bxogam buf 6Gnoka
UABufSups.

Bxopg inter 6noka BufSupEx MOXHO Npy HEOBXOAMMOCTU MOAKIUNTL K ApyroMy GnoKy npoTokona (Hanpumep, K
6nokam Modbus Slave n3 6ubnuotekn paModbus, cm. npumep B pasgene 5.2.3).

b74 15
b7l 10 UABUFSUps 1mKC
BufSupEx dMKC pazpewediepadoml 1 1={enb |b itr| mrj="
7 Inter |ir baup pkt}-? 7= bufD | bsup uld2| crtl=-2 3anucaHo
0 0-{eroup |ilk 40| nectp-bsTl.dal chenyowui dain
" ps¥l~fnm | =40 ilb enbf-1 3anucepsEpeweda
Ouff 255 ~{mask |ulb ile stsf~1 O -nocnecBpocg 1-3anucad, 2 - NpoddTaH
chpoc ownbok 3anuck 0 O —frs b ul6| goodf=2 yOEHHBIX 3ENHCEN
3anMceHaguck 0 O =fwr b ule| badp=0 oOwWKHGOK 3INHCK
ule rej =0 oTHACHEH HBIX 33MHCel
0 [22:33:22.47727.1.24) 8% -{danl |any ary | dand |- &85
0 O0—capd |b b| chnl =0
Al 2-typd |enm b| zapd-0
0 O—adrld |ulb
0 O4qnd |fit
0 O—mind |fit
100 100 - maxD |flt

PucyHok 5.6 — 3anucbk yctaBok ¢ OPC UA-knueHTa

Mpn otkntoyeHun 6noka UABufSups (unu npu ero otcytctBum) gns 3anmcm yctaBkm ¢ OPC UA-knmeHTa
notpebyeTtca nogaTb UMMNYNbLC Ha BXOAbI czap.

MapameTpbl Ha ancke coxpaHsoTes B OnHapHbIx dharinax .dal n .da2.

NPUMEYAHUE .
EI Mpu n3ameHeHun yncna Bxogos 6noka BufSupEx dannbl Ha gucke nepe3anucbiBatoTCs.
MoeegeHne bnoka BufSupEx npu owimnbkax 3anucu onMcaHo B pasaene 2.2.

5.2.2 CUHXpOHM3auua 3anucu yctaBok mexay KoHTponnepamu no OPC UA

Ons cvHxpoHu3aumn 3anucu yctaBok GriokoB BufSupEx mexagy OBymsi KoHTpornepamu no npotokony OPC UA
Tpebyerca aybnvpoBaTb BO BTOPOM KOHTpOMMep nporpammy (Mnv Lennkom Mecto paboTkl), B KoTopon fobasneH
6nok BufSupEx.

[ns aToro cnegyeT nepeTawmTb Ha MOAYIb BTOPOro KOHTponnepa (oba mMoayns AOmKHbl ObiTb B OAHOM MPOEKTE)
Tpebyemyto Nnporpammy, B BbinagatoLem MeHto BbibpaTs JJobasums.

O6e nporpaMMbl MOACBETATCS XENTbIM. Tenepb BCe WM3MEHEHMSI Ha CTpaHuuax [AaHHOW nporpammbl OyaoyT
0OMHAKOBO NPYMEeHeHbI B 060MX MOAYISAX.

Hactporika pabotbl no npotokony OPC UA nogpobHo onucaHa B gokymeHTe OOMeH C BEPXHMM YPOBHEM.
Bubnuoteka paOpcUA.
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5 CoxpaHeHwue ycTaBoK

- El MpoekT
5 83 new
= @ Talimep
+ % Timer
= x:l:' PoH
-1+ £ OPC_UA_BufSup
= [9 1

+ Pazgen ¢ gaHHBEIMK

-1+ £ OPC_UA_BufSup
+ D 1
PucyHok 5.7 — [ly6nvpoBaHHbIe NporpaMmmbil

Bnokn BufSupEx B faHHOM nporpamme criegyeT coeanHuTb Beixogamu pkt ¢ Bxogamu buf 6noka OpcUACIlient n3
ononuotekn paOpcUA.

Bxogbl OpcUACIient, koTopble OTBeYalT 3a HacTpouky obmeHa (IP-agpeca v nopTel), cnegyeT 3agaBaTb C
nomoulbto SQL-3anpocoB K COOTBETCTBYHOLLIMM CBOWCTBaM MOZYyNEN.

3anpoc IP agpeca (prop_ip):
"<sql>SELECT value FROM blocks prop WHERE indx=:module AND type="prop ip"</sql>"

3anpoc Homepa nopta (prop_debug_port):
<sql>SELECT value FROM blocks prop WHERE indx=:module AND type="prop debug port"</sql>

3anpoc nonb3oBaTenbLCKOro ceocTBa lonb3oeamenbckoe ceolicmeo 00 (prop 0):
<sgl> SELECT value FROM blocks prop WHERE indx=:module AND type="prop 0"</sqgl>

(0BbI4YHO Ucnonb3yeTcs Ha BXxodax rip v rprt).

b7l 10
BufSupEx
Irter | ir bsup pkt
0 —eroup |6 10| nextl cneoywowmi dain
"o —fnm | =30 ilé| enb|- sanuce paspewsHa
Ouff —Jmask |ulb il6 sts|- 0-nocnechpoca, 1-3anucaH, 2 - npouMTaH bE1 20
copocownBok 3anmck 0 —rst b ult | goodl yoOSHHbIX 3ANMCER OpclJAL Fent
3aNMCe Ha guck 0 —{wr b ule bad |- owuxboK 3ENHCH 0- Buitin, 1 - BRa, 2 - peseps 0 enb luch 32| sts
ule rej |- OTHIOHEHHbIX 320 Weed Tak MayT [Mc) 500 wat |ul32 i32| sst
0 |dand |any arry | dand nokankHel P agpec "[BOL" Jlip  |str uch| =l
0 —|czap0 |b b chnl- nokanbHbil nopr [SAL] | lprt |il6e wi2| sid
Al —|typd |enm b zapl|- BbiGop ceTeBoi naatel [/ wam fsock2 " ~|sdr |str w32| ssn
0 —fadrd |ulk P aopec cepeepa "[SAL" ~|rip  |str w3z | rent
0 Aimid |fit noprcepeepa [SAL] ~{rprt |il6 w32 |went
0 mnd (fit Ao "admin® usr |str uiz| =s
100 —max0 |fit napoae "1" psw | str

WHTepean paboTol nognuckn B mc (Publshinglnterval) 0 pbl |dbl
BPEemMA #WIH K NOLNHCKK B unrnax [LifetimeCount) 30 c  Ju32
MEKC. 3HaueHHe keep-alive cuetud ka B uurnax [MaxKeepiliveCourt) 10 kac |u32
OTN PEENATE 3HFHEHWA BBIXCGO08 NP YCTaHOBKE CoequHenna 0 —{wcon|b
YWTaTe Bbixaapl 0 —{routs b b
KoHgHrypauua 0 cfg Ju32
bufl | bsup

PucyHok 5.8 — NMoakntoueHne BufSupEx k OpcUACIient

Mocne 3anycka nporpamm Ha 0BOUX KOHTpornepax, oavH U3 HUX crneayeT HasHaunTb «BeayLum» — OTKMYUTb
OpcUACIient (enb = 0), a BTopon «BegombiM» — BktounTbe OpcUACIient (enb = 1).
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5 CoxpaHeHune ycTaBok

Tenepb npn naSMeHeHUn yCctaBoK BeAyLlero KoHTponnepa naMeHeHus 6y;l,yT ,El,y6J'II/IpOBaTbCF| B BE4OMbI C NOMOLLbIO

OPC UA-knueHTa.

Mpy NonbITke M3MEHUTb YCTaBKM BEAOMOTO KOHTPOMiepa U3MEHEHUs B BeAyLLEM KOHTPOsIiepe He NpUMEeHSTCS.

b19 5
OpclAServer 1mKC
"[3aL"  152.168.56.1|ip =r B2 st

nopr [BOL] 4840 prt il& uch cn

0- running, 1 - failed (cm. OPCUA Part5 12.6) 0 O0-st B2 uch | cnPa
255 - BeywmWi, 199 - Benombii (cm. OPCUA Parts 6.6.2.4 2) 255 255-sl uch  uch | cnOth
MEHC. KON-BO COEOMHERHA 255 255 -|mac | uch

COSOAHEH MA C KM eHToM PA
COEOMHEHMA C OPYTHM W KAMEHTEMM

0 O-running, 1 -failed {cm. OPCUA Parts 12.6)

2 SHTHMBHBLIX COSOUH EHW A
Buifop ceteson naare f wam fsock? M f ~|sdr = uch [cnDbg |=1 coeoqHEHWA CoTnamHuKom

1

]

b7l 10
BufSupEx 1mKC
6117504 | Inter | ir bsup pkt|-6117152 |
0 O-{group |06 20| next|-bs7l.dal cneoyrowuil dain
" ps¥lAfnm | =30 il enbl-1 3anuce paspeweda |
Oxff 255 —-{mask |ulb il& stsf=1 0O- nocnecBpoca, 1- sanucal, 2 - NpoYKTEH
cOpoc owwbok 3anucn 0 D={rst b ule | goodl=1 yoEYHbIX 3ANMCER
3aAHCE Ha gick O O—wr b ule badl-0 owKBoK3anuo
ule rej|-0 OTHAOHEHHLIX 33MHCEl bl 20
AT 3 Al A
0 [00:34:13.95530.1.2 _03 .i_f;ﬂu :w an; E:$_§4.2 OpcUACEert rpe—
Al 2-|typ0 |enm b| zapof-o0 I:'-EbII'Lﬂ,j.-JEH."I,Z-pESEpEﬂ 0—enb juch i32) ssp0
o odsao |uis i | Tal MayT (mc) 500 S500—]wak Jul32 32) sstp-7
o o-dinio ar nokaneHbid IP agpec "[5:[1L]" 182 168.56.1qlip |str uch| =0
0 odmno |at .ﬂDﬂHEL"IbeIH nopr [AL] B2000-]lprt |ile u32| sidf-0
100 100 mao |at ghifop ceTesoi naarel S wan fsock? "M f—{sdr |str u32| s=nf-0
IP gopec cepaepa "[SQL]" 192.16B.56.2rip |str w32 | rert -0
nopr cepeepa [20L] 4841-rprt |il6 u32 |wert -0
norvd "admin®  admin —fusr | str ui2| =sspw
napone "1"  1-]psw |str
WHTEepEean pal ol NognUCKK B mc (Publshinginterval) 0 0—pbl |dbl
BPEMA HH3IHH NOONMCKK B U knax (LFetimeCournt) 30 30K |u32
MEHC. 3HEUeHHe keep-alve cueTud Ka B uMknax (MaxkKeepiliveCourt) 10 10— kac |u32
0T PERNATE 3HEHEHM A BbIXOO0E NPH YCTaHosKke cosguienwa 0 0—{wecon| b
| YMTare Bbixogel 0 O—frouts b [
KoHpuypaupa 0 OuDDDODDDD ] cfg  Ju32
6117152 1 bufd | bsup

PucyHok 5.9 — UameHeHune ycTaBKU C BegyLlero KOHTponnepa
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5 CoxpaHeHwue ycTaBoK

bl9 5
OpcUAServer LImrc
"[FAL]"  192.168B.56.2 -]ip = B2 st-0 0-running, 1 -falled jc. OPCUA Paris 12.6)

nopr [30L] 4841 ~{prt e uch cnf=1 SHTHBHBIX COBOMH EHU i
soifop cetesod naarel [ wau fsock2 "M f-|sdr s uch [cnDbg -1  cosoMHEHMA COTNSOHMKOM
o
o

0-running, 1 -failed (cm. OPCUAPartS 126) 0 0=t 73 uch| cnPA COEOM HEH M C KW EHTOM PA
- BEayluMi, 199 - penombli (cm. OPCUA Parts 6.6.2.4.2) 255  255—s=l uch  uch [ cnOth COEOMHEH M CO0YTHMH KIHEHTIMH
M EHC. KOM-B0 COSAMHeRMA 255 255 mac | uch

[
L
(N3]

b7l 10
BufsupEx 1mKC
5814400 | Inter |ir bsup pkt |- 5814048 |
0 0-{group |16 0| next|-bs71l.dal coeoyHwMi Gain
" bs¥l-{fnm [s0 ilé| enbl-1 sanucepaspeweda |
Onff 255 ~|{mask |ulb il sis-1 0- nocnecBpoca, 1- 3anucan, 2 - npoddTan
cBbpoc owwbok 3anucy 0 O—frst b ule | good|=2 yOEYHbIX 3EMHCERA
3aMce Ha guck 0 O —wr b ule bad|-0 owuboK 3aNMCK
ule rej -0 OTHAOHEHHBIX 33nH Cef
0 O-dand |any any darz 342 Dol 20
0 0-{cao |b b| chnol-o Silerlisl o
Al 2-|typo [enm b| zapo}-o0 C-EbIHﬂ,l-‘EHﬂ,E-pEEEpE 0 1enb |uch i32) =51
0 odadn |uis ) TanmayT (mc) 500 500 wai |ul32 32| sstp-0
o odinio fit nokaneHoll 1P agpec "[?—QL]" 182 16856 21lip |str uch| sslf-255
0 odmino |ac m:ria'n:Hbm nopT [S0L] -BB22-lprt |ilE ui2| sidpl
100 100 maxo |7t sbifop cetesof naars S unu fsock2 " f{sdr |str u32| ssnf-34%
P aopec cepeepa "[FAL]"  192.16B.56.1-rip |str w32 | rcrt [-370
nopt cepeepa [5QL] 4B40{rprt |il6 w32 lwert [-378
Aorud "admin"  admin —Jusr | str u32| ss0xd

napone "1"  1-{psw |str
WHTepean pal ol nognuoky B mc (Publshinglnterval) 0 0—pbl |dbl
BPEMA FH3IHH NOQNHCKEH B UM knax (Lfetimelount) 30 30— Hc u32
MEKC. 3HadeHue keep-alvecdeTud ka 8 uuknax (MaxKeepiliveCount) 10 10-]kac (u32
OTMN PEENATE SHEHESHH A BhIXOO0E NPH YCTaHoske cosduiedwa 0 0—]wecon| b
YWTETb BhiNOOR 0  OD—]routy b b
rkoHgurypaua 0 OxDODODODOD—cfg |u32
5814048 | bufd | bsup

PucyHok 5.10 — Begombin KOHTponnep

MapameTpbl Ha gucKke coxpaHsarTcs B BrHapHbIX hannax ¢ pacwmperHusamy .dal v .da2.

NPUMEYAHUE .
EI Mpu n3ameHeHun yncna Bxogos 6noka BufSupEx annbl Ha gucke nepe3anucbiBatoTCs.
MoeegeHne bnoka BufSupEx npu owimnbkax 3anucu onMcaHo B pasgene 2.2.

5.2.3 3anucb LUeno4vucneHHbIX yctaBoK no nportokony Modbus
Ons 3anvcm yctaBok no npotokony Modbus Bxop inter 6noka BufSupEx nogkntoyaeTcs K Beixogy 6rnoka npoTtokona
Modbus TCP Slave nnn Modbus RTU Slave 3 6ubnnotekn paModbus.

MacTtep B ceTu Modbus MOXeT unTaTb M 3anucbiBaTb AaHHble HA AMCK. Ona yTeHus 6nok BufSupEx peanunsyet
dyHKkumio 0x03, ans 3anncu — 0x06 1 0x10.

Bxopg group onpegensiet Slave ID yctpoicTsa (ID = 1 cootBeTcTBYET 3Ha4eHuto Bxoaa 0x100).

Bxogbl dan wucnonb3yloTca Ans 3anMcu yCTaBOK M3 MNporpaMMbl KOHTponnepa. [Ona Toro, 4tobbl 3Ha4yeHue
3anucanocb Ha AUCK U3 nporpaMmmebl, U ero npodntan mactep cetm Modbus, cnegyeT Takke nogatb UMNYNbLC Ha
COOTBETCTBYHOLLUIN BXO czap.

Bxogpl typ onpeaensioT Tmn gaHHbIX dan, npu pabote no Modbus moryT npMHuMaTh Tonbko 3HadeHus |, 10 (16-Tn
BUTHBIN perncTp), Tak kak Modbus paboTaeT ¢ LenoYnCcrneHHbIMU perncTpamu.

CoxpaHeHue no npotokony Modbus ycTaBok ¢ nnaBatoLLelt TOYKOM pacCMOTPEHO B pasgene 5.2.4.
Bxoabl adr onpeaenstoT agpeca Bobigensiemblx pernctpos Modbus.

Bxoabl min 1 max 3agaloT MUHUMAanbHOE U MakcMMarbHOe BO3MOXHOe 3HadeHne dan, npm M3amMeHeHnn 3Ha4eHnA
M3 nporpamMmmbl UM MactepomMm CeTn OHO MpoBepdAeTCA Ha YCrioBUE COOTBETCTBUA ITOMY AMana3oHy. 3HauyeHue,
BbIXoAdllee 3a 3TOT Anana3oH, 3anmcaHo He 6yp,eT.

Bbixoabl dan OT06pa)KaIOT TeKyLimne 3Ha4eHnA yCTaBOK, COXpaHEHHbIX Ha OUCK.
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5 CoxpaHeHwue ycTaBoK

MapameTpbl Ha Ancke coxpaHstoTcs B OMHapHbIX dannax ¢ paclumpenusvm .dal u .da2.

NPUMEYAHUE .
III Mpun nameHeHun Yncna exogos 6noka BufSupEx hannbl Ha gucke nepe3anucbiBatoTCs.
MoeeneHne 6noka BufSupEx npu owmnbkax 3anucu onMcaHo B pasgene 2.2.

MogpobHo HacTponka obmeHa no npotokony Modbus onucaHa B gokymeHTe O6meH no npotokony Modbus.
Bbubnunoteka paModbus.

b24 10
TcplpSrA B3IMKC
nopt 502 502—]prt |6 cnc| cncf— 7 —ceAskC bnokom
AoKaNeHBIA P "[SAL]" 1292304206 fp |ul32 il6 | stat|-0 cramnyc paboml

cetesol crer /" [{dr |=r
MC A0 33KPbITMA NyCTOro Kanana, 0- vukorga 0 0 —jwait | B2

b32 15
MTCP Slave 1MKC
ceasb C bnokom —? —fenc [cnc itr [ it

paspewexue paborel 1 1-jenbl juns uns| stsp-0| cramyc
nepwog paborel (mc) 100 100 —{tmp |ulg
TanmayT (mc) S000 S000 —{wait ulg

b43 20
BufSupEx SMKC
?~|inter |&r bsup pke -7
Ox100 256-|group |16 0| nextl-bsd3.dal cneqyrowmi dan
bs43 ~{fnm |s20 6| enbl-1 s3anuchpaspewena
Oxff 255-{mask |ulé i6 stsi-2  0- nocne chpoca, 1- 3anucaH, 2 - NpoYMTaH
cGpoc ownbBor 3anucn 0 O—rst b ul6 | good|-0 yaom4HbIX 3ENUCER
sanucb Ha guck 0 O—jwr b ul6| badj-0 ownbok3anucu
ulé rej -0 OTKNOHEHHBIX 3aNKUCER
0 0-|danD |any any| danO} 0
0 O0—czep0 |b b| chnO -0
Il 4-typ0 |enm b| zap0[-0
0 O-adr0 |ul6
0 O—ini0 |fit
0 O0-Imin0 |fit

100 100-{max0 |fit

PucyHok 5.11 — NoaknioueHne BufSupEx k Modbus TCP Slave
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5 CoxpaHeHune ycTaBok

b24 10
TcplpSrA 72MKC
nopt 502 502-]prt |il6 cnc| cnc
nokanbHbiid P "[SQL]" 1292304906 {lp |ul32 il6 | stat
ceTesoii ctek " [{sdr (=
MC A0 33KPLITHA NYCTOro KaHana, 0- Hukorga 0 0 —{wait | B2
b32 15
MTCP_Slave 2MKC
ceA3b C Gnokom —? tr| w7
paspewetue paborel 1 1 uns| stsi—0| cramyc

nepuog pabotbl (mc) 100 100
TanmayT (mc) 5000 5000 —

-7 —CBA3b C BAOKOM
0 cranyc pabom

ba3 20
BufSupEx TMKC
'?~|Inter |ir bsup pkt|-?
0x100 256-{group |16 40| next|-bs43.da2 cnemyowmit ¢aia
"™ bs43~{fnm |s20 il6| enbl-1 sanuckpaspewena
Oxff 255 -{mask |ulé il6 sts~1 0-nocnecbpoca, 1-3anucan, 2 - NPOYUTEH
cbpoc ownboksanucn 0 O—{rst b ul6| goodl-1 yaadHbIX 3@NMCER
sanucb Ha guck 0 O —~{wr b ule| badj-0 owwnbok3sanucu
T ul6|  rejf-0 orkoHenHsix3aNMCEi
0 O-|danD |any any | danD| 12
0 0-jczzp0 |b b| chnO}-0
I 4-|typ0 |enm b| zap0-0
0 O-jadr0 |ul6
0 0-<ini0 |fit
0 O-{mn0 |fit
100 100-{max0 |fit

PucyHok 5.12 — 3anucb yctaBku mactepom cetu Modbus

b24 10
TcplpSrA 56MKC
nopt 502 502 -{prt |il6 cnc| cncf-?—cefsbc Baokom
nokanbHbil P "[SQL]" 1292304906 {ip [ul32 il6 | statp-0 cranyc pabomi
cetesoi crek /" /-{sdr |ar
MC A0 33KPLITHA NYCTOrO KaHana, 0- vukorga 0 0 —-|wait | B2
b32 15
MTCP_Slave 1MKC
CBA3b C Baokom — 7 - tr| wrfp-?
paspewerue pabotel 1 1 uns| stsp-0| cratyc
nepuos pabotel (mc) 100 100
TaimayT (mc) 5000 5000
bd3 20
BufSupEx BMKC
?-|inter |i&r bsup pkt]-*
0x100 256-|group |il6 0| next|-bs43.dal wegyrowmit b
"™ bs43-{fnm |s30 il6| enbl-1 3anucbpaspewena
Oxff  255-|mask |ul6 6 sts|-1 0- nocnecbpoca, 1- 3anucaH, 2 - NPOYUTEH
cbpoc ownbor 3anucu 0 O0—{rst b ul6| good|-2 yaE4HbIX 3@NHCER
sanucb Ha gnck 0 O—{wr b ule| badl-0 owubok3sanucu
} ulé rej|-0 OTKNOHEHHbIX 3anucen
0 24-|danD |any any| danO| 24
0 1-czep0|b b| chn0|-0
I 4-typ0 |enm b| zap0|-0
0 O-jadr0 |ulb
0 0-]ini0 fit
0 O0-|{minD |fit
100 100—-{max0 |fit

PucyHok 5.13 — 3anuchb ycTaBKM U3 nporpaMMbl KOHTponnepa
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5 CoxpaHeHwue ycTaBoK

5.2.4 3anucb ycTaBoOK ¢ nnaBarowen Toukon no nporokony Modbus (BufSupFItEx)
Ona 3anvcm yctaBok C¢ nnasarowen Todkon no npotokony Modbus wucnonesytorca 6nokum BufSupFItEx w3
ouoénuotekn paModbus.

Bxog inter 6rnoka BufSupFItEx nogkntoyaeTcs k Bbixogy 6noka npotokona Modbus TCP Slave wnu Modbus RTU
Slave 13 6ubnmnotekn paModbus.

MacTep B cetn Modbus mMoxeT unTatb M 3anuckbiBaTb AaHHble Ha AUCK. [Ana yteHus 6nok BufSupFItEx peanuayet
dyHkumo 0x03, ona sanucm — 0x10.

Bxopg group onpepensiet Slave ID yctpoinctsa (ID = 1 cootBeTcTBYET 3Ha4eHne Bxoaa 0x100).

Bxoagbl dan uvcnonb3yloTcs Ons 3anucu ycTaBoK U3 MporpaMMbl KOHTponnepa. Onsi Toro, 4tobbl 3HadeHue
3anucanocb Ha AMCK M3 nporpammbl, U ero npountan mactep cetu Modbus, crneayet Takke nogaTb MMMYNbC Ha
COOTBETCTBYHIOLLMIA BXOA czap.

Bxogp! typ onpegensoT Tmn AaHHbIX dan, MOryT NpMHUMaTh TONbKO 3HavyeHus Al, AO (BeLlecTBEHHOE YNCIO).

Bxoabl adr onpeaenstoT agpeca BbigensemMblx pernctpos Modbus. [1ns onpoca kaxagoro 3HavyeHusi dan BbigensieTca
2 peructpa Modbus.

Bxoabl min 1 max 3agaloT MUHUManbHOe U MakcuMarnbHOe BO3MOXHOe 3HadeHue dan, npy UsmeHeHun sHavyeHus
U3 MporpamMmmbl UfM MacTepoOM CETU OHO MPOBEPSIETCS Ha YCMOBUE COOTBETCTBUSI 3TOMY AManasoHy. 3HauyeHue,
BbIXOZsLLEe 3a 3TOT AnanasoH, 3anmcaHo He Byaer.

Bbixoabl dan OT06pa)KaIOT TeKylimne 3Ha4eHnA yCTtaBOoOK, COXpaHeHHble Ha OUCK.

[MapameTpbl Ha Ancke CoxpaHaTCA B BrHapHbIX hannax ¢ pacwmpeHusamu .dal v .da2.

BHUMAHME
A Mpn n3ameHeHnn Yncna Bxogos 6noka BufSupFItEx dalinbl Ha gucke nepes3anncbiBatoTCS.

MoeeneHne bnoka BufSupFItEx aHanornyHo 6noky BufSupEx v onucaHo B pasgene 2.2.

MoppobHo HacTponka obmeHa no npotokonly Modbus onucanHa B gokymeHte O6BmeH no npotokony Modbus.
Bubnnoteka paModbus.

b24 10
TcplpSrA B3IMKC
nopt 502 502 -prt |il6 Cnc| cncf— 7 —CBASb C DAOKOM
AoKaNeHBIA P "[SAL]" 1292304206 fp |ul32 6| stat|-0 cramyc padfomn

ceresoit ctex /" /—{sdr |[sr
MC 40 33KPbLITUA NYCTOro kaHana, 0- vukorga 0 0 qwait | B2

b32 15
MTCP_Slave 1MKC
CBA3b C Bnokom —7 —Jcnc | cnc itr rf--

paspewerdue paborel 1 1-{enbl|uns uns| stsf-0| cramyc
nepwog paborel (mc) 100 100 —{tmp |ulg

TaimayT (mc) S000 5000 {wait | ulg
b43 20
BufSupEx SMHKC
?~|Inter |ir bsup pkt|-*
Ox100 256-]group |il6 0| nextl-bsd3.dal cneqyrowmi dan
bs43 <fnm |s20 6| enbl-1 3anucepaspeweHa
Oxff 255-{mask |ulé 6 stsi-2  0- nocne chpoca, 1- 3anucaH, 2 - NpoYMTaH
cOpoc owunbor 3anucu 0 O—frst b ul6| good}|-0 yaauHbIX 3ANMCEH
sanucb Ha guck 0 O—jwr b ul6| badj-0 ownbok3anucu
ulé rej -0 OTKNOHEHHBIX 3aNKUCER
0 0-|danD |any any| danO} 0
0 0-czap0 |b b| chnO-0
Il 4-typ0 |enm b| zap0 -0
0 O0-adr0 |ulb
0 0-|ini0 |fit
0 O-min0 |fit
100 100-{max0 |fit

PucyHok 5.14 — NoakntoueHne BufSupFItEx k Modbus TCP Slave
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5 CoxpaHeHune ycTaBok

b37

10

TeplpSrA

1MKC

nopr 502 502-]prt |ile
nokaneHbid ip "[SQL]" 16777343 lip |ul32
ceresoi crex "/ [-|sdr |str
MC 00 33KpbiTHA NycToro kaHang 0 -wukorga 0 0—{wai | 132

cnc| cnc|-5741792 —ceA3b C Gnokom
il6| sat|-0 craryc paborbi

bd2

15

MTCP_Slave 1MKC

—5741792
paspeweHue pabotel 1 1
nepuog paborel (mc) 100 100

TaimayT (mc) 5000 5000

cnc |enc tr tr|-5744928
enbl funs uns| stsp-0 cramyc
tmp |ulg b32 20
wait | ulg BufSupFitEx 1MKC
5744928 | Inter |itr bsup pkt |- 5745760
0x100 256 —{group |int 40| nextl-bs32.da2 cneayowmin pann
" bs32 {fnm |str int] enbl1 3anuchpaspeweta
Oxff 255 —{mask |uns int stsi-1 O0-nocnecbpoca 1-3anucan, 2- npoYMTaH
cbpoc ownbok 3anucu 0 O—rsx b uns| good|-1 yAa4HbIX 3aNKUCEN
3anMcbHaguck 0 O —fwr b uns| badp-0 ouwwbok 3aNKUCH
uns rej -0 OTKAOHEH HbIX 33nucel
0 0-{dan0 |fit fit| danO[-12.45
0 0-{czapo |b b| chno}-0 \
Al 2-typ0 |enm b| zap0|-0
0 0—adrD |uns
0 0qnD fit
0 O—min0 |fit
100 100 —{max0 |fit

PucyHok 5.15 — 3anucb yctaBku mactepom cetu Modbus

b37

10

TcplpSrA

1mKC

nopt 502 502 prt |ile

nokanedbid ip "[BAL" 167773431

ip  |ul32

ceteson crex "™ fsdr |str
MC 00 33KPpbITHA MycToro kadana 0 -vukorga 0 0—]waik | 132

cnc| cnc|-57417592 —ceasb C Gnokom
16| sat -0 craryc paboTbl

—5741792

pazpewsiue pabotel 1 1
nepuoq padors (mc) 100 100
TadmayT (mc) 5000 5000

42

15

MTCP Slave 1mkC

onc |cnc Er|  mr- 5744528
enbl luns  uns| stsf-0 craTyc
tmp |ulg b32 20
wait | ulg BufSupFitEx 1mkc
5744928 — Inter | itr b=up pkt |- 5745760
0x100 256 —|group |int =40 nextf-bs32.dal cnenywwwWi dain
" bs32 qfim | str int enbf-1 zanuce pEpewsHa
Ouff 255 | mask |uns int stsf-1 0 -nocne copocg, 1 -3anKcaHd, 2 - NPoYd TaH
chpoc owWbBor 3anwcy 0 0 —rst b uns| good -2 yosHHbIK 3ENMCER
sanuceHanuck 0 0 —fwr b uns| badf-0 owxBok 3aNKHCK
uris rej -0 OTHAOHEH HBIX MW Cai
0 2312 1danl |fit flt| danD [-23.12
0 1-jczapd |b b| chnD -0
Al 2-typD |enm b| zapl -0
0 0—ard juns
0 0qnD |fit
0 O0—jmind |fit
100 100 —{maxD |fit

PucyHok 5.16 — 3anuchb ycTaBKM U3 NporpaMMbl KOHTponnepa
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6 Paborta ¢ cuetumkom BpeMeHun HapaboTku (CounterMEX)

6 Pabota c cueTumkom BpemeHu HapaboTku (CounterMEX)

[ns coxpaHeHusi BpeMeHn HapaboTkn yCTPonCTB ncnonbayetca 6rnok CounterMEX.

[ns HageXHOW COXpaHHOCTU OaHHbLIX OAHOBPEMEHHO Ha AMCKEe HaxoadaTcsa ABa (hanna, COOTBETCTBYIOLLME OQHOMY
apxuBy. ainbl 418 COXpaHeHUs YepeayoTcs.

Ha Bxop 6rnoka fn nogaetcs abcontoTHbIN NyTb U MMs hanna, kyga Oyaoet ocylwecTBNsaTbCS 3anuck. Pacumnpenuve
dharina NrHopmpyeTtcs — Ha QUCK 3anucbiBaloTcs OMHapHble dhannbl ¢ pacwmpennsmu .dal n .da2. Ecnv octaBnTb
JaHHoe none nyctbiM — ums danna OyaeT onpedensitbCs aBTOMaTUYeCcKM MO MHAEeKkcy Onoka, dpann Oyget
COXpaHSATLCS B paboyyto ANPeKTOpuo KOHTponnepa.

[na Havana ortcyeta BpeMeHU HapaboTkM MexaHu3ama cregyeT nogate 1 Ha Bxog enbl. Bpemsi HapaboTku
BbIBOAUTCS Ha BbIX0A cnt B cekyHaax. YMcno BkNoYeHnn BbIBOAUTCA Ha Bbixog cfrn.

UTto6bl 3anuncaTth TEKyLLee 3Ha4YeHne cueTymka B charin, cnegyet nogate 1 Ha Bxoz ask.

Ecnn dhaiin Ha Aucke cywecTByeT, Mpu nepesanycke nporpammbl Bbixogbl cnt v cfrn vHUUManusupyroTtcs
COXPaHEHHbIMW 3HaYEeHNSIMMU.

b133 15
CounterMEx dmrc
cBpoc ownbok sankmew 0 O —frst b 40| nextf-cntl33.dal crenyHwME Gaidn oaa 3anucK
WMA haina Ges pacwkpaHka ™ cntl33 —{fn str il6| enbf=1 3anuce s Hain paspewsHa
HPOHT 38MKCK B B3N npK nepexnusHM cO0Ha 1 0 0= ask b ule| goodf=0 yoAYHbIX 3ANMCSR B dain
WINOAB3YETCA AMA MWIMEHEHMA SHEYEHKW c4eTUMKos. 0 O —slv b ule| badp-0 owwGok 3@3NKMoK B Gakn
pafoTa yorpoicrea 0 1={enbl0 |b 132] ontO}p-37 BpemA HapadoTHKW B CERYHOAX
cipoc BpemeHy Hapabothu ot 0 O—rstD  |b 132 | hourD -0 Bpema HapaboTEW B QOPMATE Y3k
2 2-frm0 |il6 chr| mind -0 spema HapaboTEW B HOPMETE MUHYTHI
cBpoc Yiona BRAYeHHA cfrng 0 0 rfrd  |b chr| seclp-37 Bpema HapaboTKW B HopmMaTe CeRyHAOR
banaHcwposka BpemedHM Hapabotkw cntd 0 O={mas0 |ul32 uch| dayDp=7 TerylWMA OeHB
GaN3HCMPOBKE YWCNE BRADYEHMA ofrnd 0 0 ={mcfrndl ul32 uch |mnthO =2  TekywmiA Mecay,
ule | yearD f= 2024  TeHyWME rog,
wid2| dmi -3 4KCno BRAKYEHMA

PucyHok 6.1 — CyeT BpeMeHn HapaboTKkn yCcTponcTBa

b133 15
CounterMEx AMKC
cOpoc owwnbok sankuow 0 O=frst b 40| nextf=cntl33.da? chenyrwMA Gaikn oaA 3anucK
WMA dadna oes pacwupsHka ™ cntl33 —{fn str il6| enbf-1 3anucs s dadn pa3pewsHa
$POHT 3anKcH B $3AN Npy nepernoyeHM cO0Ha 10 1-{ask b ule| poodf-1 yo3uYHbX 3ANMCER B dain
MCNONBIYVETCA ONA MIMEHEHHA SHEYEHHM cueTamkos. 0 O =slv b ule| badf~0 owwdoKsaNKUCK B Garn
pafiota ycrpoicrea 0 1 —{enbld |b 132| ontdj-97 Bpemna HapaloTkW B CERYHOAX
cOpoc spemedy Hapabotem cntd 0 O—rstD  |b 132 | hourD -0 Bpema HapaboTEW B DOPMATE Y3kl
2 2-4frm0 |il6 chr|] mindj-1 spema HapaboTEW B HOPMETE MHUHYTBI
cOpoc wiona BRAYeHMA cfrnd 0 O={rfrD | b chr| seclp=37 BpemA HapaboTEW B HopMaTe CERYHORI
banaHcwpoeka BpemeHy Hapabotkw cntd 0 O={masD |ul32 uch| daylf=7 TeRyWWHE oeHE
GanaHCMpOBKE YWCNE BRADYeHMA ofrnd 0 0 —{mcfrndi ul32 uch |mnthO f=2  TEKYLWME MECAL,
ulf| yearD f- 2024 TeRywWMIA rog,
wi32| ofmi -3 4KCno BRAKYEHMA

PucyHok 6.2 — 3anucb BpemMeHU HapaboTKM YCTPOMCTBA Ha AUCK

32



6 Paborta ¢ cuetumkom BpeMeHun HapaboTku (CounterMEX)

b133 15

CounterMEx 3MHC

cbpoc owmbok 3anuck 0 0—rst b s40| next

umA danna Ges pacwmpendma " entl33 - fn str i16| enb

dpoHT 2anucK B dain npy neperknoyeHMm c0Ha 1 0 0={ask b ule| good
MCMONBIYETCA ONA MZMEHEHKMA 3HAYeHW cyeTumkoe. 0 0 —slv b ule bad
pabota yctpoictea 0 0 —]enbl0 |b 32| cntD

cbpoc spemeHn HapaboTkm cnt# 0 O0—rstD |b 132 | hourD

2 2-frm0 |il6 chr| min0

chbpoc uncna exnodeduid cfrnd 0 0 fr0 | b chr| secO

BanaHcupoeka epemenn HapaboTum cnt# 0 0] mas0 |ul32 uch| day0
BanaHcMpoBKa uncna exnodeHui cfrn# 0 0 {mefrn0f ul32 uch |mnth0O

ul6| yearD

ul32| cfrn0

- contl133.da2  cnepyowwmid dain ona 3anuMcM
-1 =zanwuco B dain paspeleHa
0 yaaudbix 2anuced B damn
0 owwxboK 3anucy B garn
—90 Bpems HapaboTKKW B CeKyHAaX
-0 BpemA HapaboTku B dopmaTe Yackl

1 BpemA HapaboThW B GOpMaTE MUHYTDI
—30 epems HapaboTuu B bopMaTe ceryHObI
—7  TewywMid geHb
-2 Tewywwmia mecay,

2024  TeHyWwMR rog

[~ 3 uMCNOo BHNKUYEHKWA

PucyHok 6.3 — BocctaHOBneHue 3Ha4YeHUs BpeMeHM HapaboTKM nocne nepesanycka nporpaMmmbl

MoBegeHne 6noka npun BO3HMKHOBEHUN ownbKM 3anmMcm onNUcaHo B pasaene 2.3.

Mpn coxpaHeHUM OaHHbIX Ha BHELUHWA HaKOMUTENb Ha BXo4 rst MOXHO 3aBecTu BbIXo4 chrara MOHTUPOBaHUS
HakonuTensi bnoka 210-SD-USB. Cbpoc ownbok rst BbinonHAeTcst no ppoHTy nepexoda us 0 B 1.

BHUMAHUE

VAN
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7 ApxusmpoBaHue napameTtpoB Ha auck (FileDpLogger)

7 ApxuBupoBaHue napameTtpoB Ha auck (FileDpLogger)

[ns apxvBauun napameTpoB Ha OUCK KOHTpornepa ucnonbayetcs 6nok FileDpLogger.
Ha Bxop 6roka file_path nogaetcsa abcontoTHeIN NyTh, Kyaa OyaeT ocyLLeCcTBNATLCA COXpaHeHUe danna.
dopmat coxpaHeHus charna onpegenserca Bxogamu 6noka grp, frmt, meth. Mogpo6Hee cm. B pasgene 4.1.

[lns coxpaHeHusi napamMeTpoB Ha AWUCK Nepuoanyeckn B hopMaTe .CSV CrieyeT YCTaHOBUTb criefytolime 3HaYeHns
BxoaoB grp = GROUP_ALLINONE, frmt = TO_MSD200, meth = INTERVAL.

Mepuog apxvBaumm 3agaeTtcst Ha Bxoge intr B MunnucekyHaax.

b133 10
FileDpLogger
abConTHBIN NyTe K auperTopum "/mmeblklpl" —{file_path | str lgg g
pazpeweHa pabota bnoka 1 —{enb b u32 okl vyaadyHbix 3anucei
paspelleHa 3annce Ha amck 1 —fwr b u32 lost NoTEPAHHBIX AAHHbIX
WCMONb30BaTL NOKANBHOE BpEMA OnA cMeHbl dainoe 1 —]loc b b iserr [~ Ob1a owwbka 3anucw
rEYNNMPOBKAa AaHHbIX No dainam GROUP_ALLINONE —grp far uch errf- owwboK 2anuck
dopmart 2anuceid B ainax TO_MSD200 frmt furf
METOL, ZanMck AaHHbIX B dain INTERVAL meth fmth
MHTepean g mc 5000 —fintr u32
MEKCMMaNbHAA ANMHE OUepenM Ha Kawaoe aaHHoe 1000 —|qqglen u32
npuopuTeT NoToka 25 —|prt 32 H
cbpoc owwbok 3anuck 0 —rst b

PucyHok 7.1 — CoxpaHeHue apxuBa napameTpoB Ha MicroSD-Hakonutenb

MapameTpbl, KOTOpble HEOOXOAMMO apXMBUPOBaTL, AobaBnstoTCS B pasnen JaHHble BHYTpU bnoka.
[oGaBuTb NapameTp B pasaen MoOXHO OAHUM U3 CreayoLMX CrnocoboB:

1. OTkpbITb Ha ogHOM cTpaHuue bnok FileDpLogger, Ha apyroi cTpaHuue 6ok ¢ BXo4OM/BbIXO4OM, KOTOPbIN
Heobxognmo AobasuTh. Bblgenutb BXoad/BbIXoA U ¢ HaxaTeiM Ctrl nepeTtawmuTe ero Ha 6nok FileDpLogger.
OTnycTtuTb, BbIOpaTh KOMaHay Jobasums.

2. OtkpbITb 6rok FileDpLogger B fepese (CO CTpaHMLbl 3TO NpoLue Bcero caenatb komaHgoun lMMokazams e
depese), packpblTb ero. Bxoa/Bbixoa nepetawuts B pa3gen JaHHble, BblbpaTb komaHay [Jo6asums.

Bxogam/Bbixooam B MpoekTe, KOTOpble HEOOXOOAMMO apXMBMpPOBaTb, criedyeT 3afdaTb CBOWCTBO [MonHbIl anuac.
Anuac gomkeH 6bITb YHMKanNbHbIM BHYTpU pasaena JaHHble. Anvackl oTobpakatoTcs B 3aronoske Tabnubl.
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7 ApxusmpoBaHue napameTtpoB Ha auck (FileDpLogger)

cin (Bencog)
b135 20 Ceoiicteo /' 3HaHEHKE -
rndgen Homep 0
-amp_b135 —{amp [at fit] om} out bi3s
b141 35 S-n_bI 39
PulseGeneratorEx ]
son i1 [132 b| omtl out b1a1  |WmA sin
1000 2 (132 ul32 |t_on |-
1 —enbl |b ul3z |t off} mn Tna fit
lAH REwr 225 ;I
b133 30 COXpaHWTE OTtMmeHa |
enSign
5 qTsg |fit fit] sinf— =zin_bl39
100 —amp|ft fitl line b JoBaEneHWe HOEBIX CEORCTE!
0 —5hf |t fit| sqw |~ =
1 aut |n bl 1| | Monsuii avac x| nosasum
0 —Dis |b b 12 |-
I |0 MCTOYHKKE MPUEMHNKE j JoBaEnTE

™ npuessats k pogurento

PucyHok 7.2 — CBowncTtBo lMonHbIN anuac napamMeTpoB AN apXyMBaLumn

----- 0 amp_b135 (amp)

E| @I ERIXCAbI

= outb135 jout)

-3 out_b141 jouty

O‘U sin_b139 (sin}

PucyHok 7.3 — FileDpLogger B AepeBe npoekTa

Ons 3anycka apxuBauuu criegyeT nogatb 1 Ha Bxoabl enb n wr 6roka FileDpLogger. KonnyecTtBo yaayHbix

3anuncen BbIBOAUTCS Ha Bbixoae 6rnoka ok.

Kaxabin AeHb co3gaeTca HOBbIN chan apxuea.

b133 10
FileDpLogger 17mHEC
aBConoTHBIA NyTe K avpekTopuy "/mmcblklpl”  /mmcblklpl/ | file_path |str lgg lg
paspeweHa pabotaBnoka 0 1 —enb b u32 ok
pazpelleHa 3anuce Ha auck 1 1 —{wr b u32 lost
MCNONb30BATE NOKANLHOS EpeMA BNA cMeHbl dainoe 1 1 —]loc b b iserr
rpYNNMPOBHA AaHHbX No dainam GROUP_ALLINONE 1 —]grp far uch err
dopmart 3anmcel g dalfinax TO_MSD200 2 —{frmt fwf
MeToq 3anuck gadHbix B dain INTERVAL 2 -{meth fmth
MHT2pBan e mc 3000 5000 —intr u32
MAKCMMaNbHaA ANMHa OUEPEnW HA Hawaoe AaHHoe 1000 1000 —| gglen u32
NPUOPWTET NoOTOKa 25 25— prt i32
cbpoc owwbok 3anmcku 0 0 —rst b

— 7

- 17  yoauHblx 3anucei

= 0 NOTEepAHHBIX JaHHbBIX
— 0 Obina owwbra zanKncu
— 0 ownbBoK 3anucK

PucyHok 7.4 — CoxpaHeHue apxuBa napameTpoB Ha MicroSD-Hakonutenb
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7 ApxusmpoBaHue napameTtpoB Ha auck (FileDpLogger)

[MpocmoTpeTb NOMYyYEHHbIM apXuB NapameTpoB B hopmaTte .CsV MOXHO Yepe3 nporpammy MS Excel. B nepsom
cTonbue HaxoguTcs MeTKa BPEMEHW COXPaHEHUS MNapameTpoB, B CHEQYKLWMX — COXPaHEHHblE 3Ha4YeHuUs
napameTpoB.

A B C D E
MeTka BpemeHd amp_bl35 out_b135 out_bl41 sin_b139
5:38:48 10 9,50894 0 -30,901819
5:38:53 10 7,51912 1 -44,838436
5:38:58 10 5,54866 1 -59,790604
5:39:03 10 0,81865 0 -71,153664
5:39:08 10 9,50446 0 -83,752853
5:39:13 10 6,57403 1 -89,940559
5:39:18 10 0,6504 0 -95,486473
5:39:23 10 1,88465 0 -99,211472
5:39:28 10 3,61597 0 -100
5:39:33 10 4,45936 1 -98,865143
5:39:38 10 7,66364 0 -95,486397
5:39:43 10 0,89453 0 -89,940453
5:39:48 10 8,47347 1 -80,901619
5:39:53 10 2,78563 0 -71,153488
5:39:58 10 0,73156 0 -57,757179
5:40:03 10 6,73827 0 -44,838219
5:40:08 10 2,40944 1 -30,901585
5:40:13 10 2,38349 0 -11,285517
5:40:18 10 4,79851 0 1,256726
5:40:23 10 3,07189 1 18,738253
5:40:28 10 7,12611 0 33,28207
S-AN-22 A Q N A0 QAL
» 2024 04_18 :_E_;

PucyHok 7.5 — lMpocmoTp apxuBa napametpoB B MS Excel

Mpn onucanHon HacTpoike Gnoka FileDpLogger apxvBbl napameTpoB MOXHO OTOOpasuTb U COXpaHUTb B BUAE
rpadukoB B nporpamme Npacdmk OBEH MC[200.

) HoBwid - Mpadmk OBEH MCA200

@akin  HacTpoiika O nporpamme

Apxusni < lpadvk | Tabauua

I

2024 04 18
/’4 B ™~ e B ™ Ve
80 v \. N /
/S / \.\ /s
40 / . '.
/ 35,641 /
0 7 T 7
/ \ 1 /
/ N\ - /
-407%, \ \ /
N\ / / N\ /
__ \ / AN / \ /
+ [lo6aBWTb apX1Bbl N - \ /
& 8 _ N4 S
05:32:48 05:40:28 05:42:08 05:43:48 05:45:28 05:47:08

Bpems ¢ (05:38:48 no | (05:47:43 3HaueHuA noocM Y ¢ | -100 no 100

——amp_b135 (kanan 1) — out_b135 (kanan 2) | 8,654 out_b141 (kanan 3)
——sin_b139 (kanan 4) (35,641

O
PucyHok 7.6 — OTo6paxxeHue apxmBa napameTpoB B nporpamme Npachuk OBEH MC[200

MoBegeHne 6noka Npu BO3HMKHOBEHUM OLLNMGKM 3anmMcy onucaHo B pasgene 4.1.

Mpy coxpaHeHUM AaHHbIX Ha BHELUHWA HakoMUTENb Ha Bxog rst MOXHO 3aBecTu BbIxoA driara MOHTUPOBaHUS
HakonuTens 6rnoka 210-SD-USB. Copoc ownbok rst BeinonHseTcs no poHTy nepexoga s 0 e 1.
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8 Paborta ¢ «4epHbIM AwmkomM» (BlackBox)

8 PabGoTta c «4epHbIM sAwmkom» (BlackBox)

bnok «4yepHbin AWmMK» BlackBox coxpaHsieT 3HauyeHusi BblOpaHHbIX NapameTpoB B dan B TedeHwe 3agaHHOoro
BPEMEHU «0» COBbLITMS U B TEYEHWNE 3a4aHHOTO BPEMEHU «Mocrne» cobbiTus. ATOT 6ok coBmelLaeT paboTy 6rokos
6nokoB RamFRLogger n ComtradeLogger.

Ha Bxog Grnoka name nogaetcsa abConOTHBIA NyThb, KyAa OyaoeT ocylwecTBNATLCA CoxXpaHeHue dhanna u Havano
umeHun cbanna. Ecnu nyTe He ykasaH — cpain coxpaHseTcs B paboyyto AMPEKTOPUIO KOHTponnepa.

Bxoabl Grnoka before u after onpenenstoT oTpe3ok BpeMeHW, B TeYEHWE KOTOPOro GroK COXpaHsieT 3HauyeHus
napameTpOB COOTBETCTBEHHO «[0» U «NOCMe» CoBbITUSA.

Bxog every onpegensieT nepuoanyHOCTb 3anucu napameTpoB Ha OMCK U 3a4aeTcs Kak KONMMYecTBO TalMEPHbIX
NPOMEXYTKOB (CBOMCTBO Moayns TalmepHbil npomexymok). Hanpumep, ecnu TanMMepHbI NPOMEXYTOK
ycTaHoBneH 20 mc 1 every = 5, 3anvcb OyaeTt nponssBoanTbest Kaxabie 100 mc.

MapameTpsbl, KOTOpble HEOBXOANMO COXPaHATL Mo CoBbLITMIO, A0GaBNATCA B pasaen JaHHbie BHyTpy Grioka.
[o6aButb NapameTp B pasaen MOXHO OOHUM U3 CriedyoLIMX CrocoboB:

1. OTkpbITb Ha 0aHON cTpaHuLe 6riok BlackBox, Ha opyro cTpaHuue 6rok ¢ BXOAOM/BbIXO4OM, KOTOPbIN
Heobxoammo 0o6aBuTb. BeigenuTb BXoa/Bbixod 1 ¢ HaxatbiM Ctrl nepetawmTb ero Ha 6rnok BlackBox.
OTnycTuTb, BbIOpaTh KOMaHay Jobasums.

2. OtkpbITb 6rok BlackBox B fiepeBe (CO CTpaHuLbl 3TO NpOoLLEe BCero caenartb komaHaon lNokazams e
depese), packpbITb €ro. Bxoa/ebixon nepetawmTe B pasnen JaHHble, BbiopaTh komaHay Job6asums.

KonnuecTtBo Touek ans COXpaHeHund paccynTbiBaeTCcd Ha Bbixoae onoka pnum.

b161 55
BlackBox 1mKC

DOpoHT cpabatebieadmA 0 0 — trigger b i32 logger sts|- 0 CraTyc NoAroToEKKM nora

Do (cex) 10 10— before flt lgg me|- 7
Mocne (cex) 10 10 -] after flt 55 fname |- Wma pesynsTupyowero gaiina
KpaTHOCTb KBAHTOBaHKMA (TaAMepHBIX LKKAoB) 50 50— every ul6 i32 | comtrade_sts|- 0 CrtaTyc nogroToeku gaiina
Brawounte/Boikmoumte 1 1 —{enb b u3z2 pnum |—21 HKoauM4ecTso TOYeH
Hauano umenn daina "/mmcblklpl/data® /mmcblklpl/data -| name 550
Mpuopwter noToka 5 5 =] priority 132

PucyHok 8.1 — CoxpaHeHue napametpoB Ha MicroSD-Hakonutenb no coobITUIO

+ @ EXO kI
+ @. BLIXOAk]
- HNaHHbe
= @ EXOAkI
D amp
= @. EbIXOabl
0 out
a
O: out
0 sin
4]
PucyHok 8.2 — BlackBox B aepeBe npoekTa

Mo curHany 1 Ha Bxoge trigger nponcxoguT coxpaHeHWe MaccmBa 3Ha4YeHun napameTpoB B O3Y.
Hayano 3anncm napameTpoB Ha AUCK NPOUCXOAMT Npu ycrnosun, 4to enb = 1.

Ha Bpems noarotoBku fnora K 3anncu Ha Aguck Ha Bbixoae logger_sts AomkHO ObITb 3HayveHure 1.
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8 Paborta ¢ «4epHbIM AwmkomM» (BlackBox)

b161 55
BlackBox 1mHKc

@poHT cpabaTtbieadmAa 0 1 - trigger b i32 logger sts|~1 CraTyc NnoAroToBKW nora

0o (cex) 10 10— before fit lgg me |- 7
Mocne (cex) 10 10— after flt 33 frame |- Wma pezynsTvpyrowero daina
HpaTHOCTb KBAHTOBaHMA (TaAMepHbix umknoe) 50 50 —]every ulé i32 | comtrade_sts|- 0 CraTtyc nogrotoeku daiina
BraounTe/BpikaoumTe 1 1 —-{enb b u32 pnum f-21 Honu4ecTeo TOYeK
Hauano vmedn daina "/mmeblklpl/data® /mmcblklpl/data - name S50
MpuopuTeT NoToka 5 5 —|priority i32

PucyHok 8.3 — CoxpaHeHue napameTpoB Ha MicroSD-Hakonutenb no cobbiTuio. NMoaroroBka nora

Mo okoH4YaHWM 3anucu Orok 3agaeT Ha Bbixoge logger_sts 3HaueHne 0. Ha Bbixoge fname otobGpakaetcss nms
darna, coxpaHeHHOro Ha anck, Ha Bbixoge comtrade_sts Ha oanH Unkn paboTbl brioka 3agaetcs 1.

b161 55
BlackBox 3MHKC

®poHT cpabatbieaHua 0 1 -] trigger b i32 logger_stsf- 0 CraTyc noaroToBKW nora

Ao (cek) 10 10— before flt lgg me|-7?
Mocne (cex) 10 10— after fit 55 fname |- /mmcblklpl/data_2024 04 18 08 06_18.DAT
KpaTHOCTb KBAHTOBaHMWA (TalAMepHbIX uuknos) 50 50 —|every ule i32 | comtrade_sts|- 0 Cratyc nogrotoekun daiina
BRAKUMTE/BoikMOUMTE 1 1 —{enb b u32 pnum |- 21 HKoAu4yecTeo Touek
Hauano umenn daiina "/mmeblklpl/data” /mmcblkipl/data | name 550
MpwopuTeT NoToka 5 5 — priority i32

PucyHok 8.4 — CoxpaHeHue napameTpoB Ha MicroSD-HakonuTernb nNo cobbITUO. 3anucb NapamMeTpoB Ha
ANCK

Mo okOHYaHUKM 3anncK Ha aUcke KOHTponepa hopMmpyroTca ABa danna:

+ *.dat — Habop 3HauYeHWI NapaMeTPOB, HAKOMIEHHbIX 32 BPEMEHHOW OTPE30K;
+ *.cfg — cnyxxebHas nHgopmauus o cobbITum.

';., mmcblklp1 - root@10.2.12.12 — WinSCP — O

- . - — —~ [ » - *» -
llokaneHo Bribop Qainel Komanawl Bknagkw [Mapametpel Cepeep Cnpaeka - B Q Hactporkw nepegaum & ~

B 10ot@102.12.12 X B Hosas sxnaika ~

3

- ” "B mmcbikipl -~ -+~ - A S B Haiwm daian | My
Otnp > > I" Nonyunte ~ |l Mpasure ~ -/ Ceovictea ~ . Hoewii ~ K
ChUsers\Admin\, /mnt/ufs/media/mmcblkip1/

Wms Wmsa h Pasmep | VismeHeHo

B. B 16.04.2024 13:23:48
B cisco 1KB 18.04.2024 11:06:30
B .ms-ad m data_2024 04 18 08 06_18.DAT 1KB 18.04.2024 11:06:30
W 3D Objects

OBws0OBe0wus0 OBws1010Be0mM32

PucyHok 8.5 — ®annbl Ha AUCKe KOHTponnepa

MpocMoTpeTb thaiinbl MOXHO B TEKCTOBOM peaakTope MM ¢ NoMoLLbio nporpaMmbl Notepad++.

B danne *. dat coxpaHaiTCA: HOMEpP TOYKM, METKA BPEMEHW B MUKPOCEKYHAAX OT MOMEHTa COXpaHEeHUus
napameTpoB «40» COObITUS, 3HaYEHWsI MapaMeTpPOoB.

B dhavine *.cfg MOXXHO MOCMOTPETH TOYHOE BpeMsi BO3HMKHOBEHUS curHana Ha Bxoge trigger (6e3 yyeta yacoBoro
nosica).
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8 Paborta ¢ «4epHbIM Awmkom» (BlackBox)

E CA\Users\m.maslennikova\Desktop\d...

Qain Mpaeka MMowuck Bra Koamposkyn CUMHTaKCWCH
Onumm  WHctpymentol Makpocs 3anyck [Nnarmyel  Brknaakm
? + ¥ X

L P R T L

=] data_2024_04_18_08_.06_18.DAT E |

1 1,0,10,3.84491,79.399,0 ~
2,1000000,10,1.76713,85.0895,1
3,2000000,10,0.76091,-23.64598,0
4,3000000,10,1.4816,-99.7159,0
3,4000000,10,0.0955287,-42.578,1
6,5000000,10,3.24726,72.8%68,0
7,6000000,10,7.89082,85.9406,1
8,7000000,10,7.42163,-13.7789,0
9,8000000,10,0.679156,-95.4564,0
10 10,9000000,10,4.09483,-51.4441,1
11 11,10000000,10,6.56262,65.6585,0
12 12,11000000,10,0.940519,53.8734,0
13 13,12000000,10,6.22483,-3.76865,1
14 14,13000000,10,2.865957,-96.2027,0

=] O o= D M

o

15 15,14000000,10,58.07645,-59.790¢,0
16 16,15000000,10,8.83621,57.7572,1
17 17,16000000,10,3.56245,96.8583,0

18 18,17000000,10,6.75573,6.27917,0
19 1%,18000000,10,7.19157,-52.977¢,1

20 20,19000000,10,1.08827,-67.5334,0
21 21,20000000,10,8.27985,49.2726,0 &
Ln:1 Col:1 PcWindows (CRLF)  UTF-8 INS

PucyHok 8.6 — ®ainn ¢ gaHHbIMuK *.dat

g‘ C\Users\m.maslennikova\Desktop\data_2024_04_18_08_06_18.CFG - Notepad...

®ain [paska [Mopck Bwa Koawposkw CwHTakcwcel Onuww  WMacTpymenTtsl Makpocsl 3anyck
Mnarvyel  Brnaakm 7 + ¥ X

cBHURLE 4 hhoedhv a2 |EE =1 EZEE ~

E data_2024_04_18_08 06_18.DAT 4 E data_2024_04_18_08_06_18.CFG E |

1 PLC 210,test_arch {34as89c5-56fa-40a7-b34d-£5as0£f3efbff}, 2013 A

2 4,3n,1D

3 l,amp b135,,,NONE,1,0,0,10,10,1,1,5

- 2,out bl3s,,,NONE,1,0,0,0.0955287,8.83621,1,1,5

5 3,sin_bl139,,,NONE,1,0,0,-99.7159,96.8583,1,1,5

6 1,out bl41,,,0

7 50

8 1]

9 0,21

10 ﬁ8/04f2024,08:06:08-9?900?

11 18/04/2024,08:06:18.979007

12 ASCII

13 1

14 0,0

15 0,0 v
length:3 " Ln:10 Col:1 Sel:26]1 Windows (CR LF) UTF-8 INS

PucyHok 8.7 — ®ann co cnyxebHon nHdopmaumen *.cfg
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