Modnuck U dama

MHB. N° dydn.

B3am. uHb. N°

Modnuck U dama

AuB. N° nodn.

2905

NAO «"A3MNPOM ABTOMATU3ALINA»

NMPOrPAMMHO-TEXHUYECKU KOMMJIEKC «MATUCTPAIb»

OMNEPALUUNOHHAA CUCTEMA NPOrPAMMUPYEMOI'O NIOTMYECKOI'O
KOHTPOJUJIEPA MATUCTPAIJb

PyKOBOﬂ,CTBO CUCTEMHOIo NHXXeHepa

00159093.28.99.39.190.Mazucmparsnpb.2907.16

2024




[eph. npuMeH.

Cnpab. N°

Modnuck u dama

VHB. N° Budn.

Baam. unb. N°

CopepxaHue

T OBLUME CBEIEBHMSA. ... ettt e et e e et e e e e e e e e e e e e e e e e eaesesaassseaassesanesennnnaes 3
2 XapaktepncTtuku MNITK (MPOLECCOPHOTO MOLYIIA) ...uueeeeeeeeeeiieniaeaeeeeeeeeeeennnaaaaeeeeeaeeees 4
3 KpaTkoe onuncaHue nporpaMmMHOro obecnevyeHnsa «MarmcTpanb» ......cccceeeeevvveneeeeennnn.. 6
4 3arpyska OaHOMNATHOM OBM .....oooiiiiiiiii e e e e e e eeeees 13
4.1 [TOOKIMIOUEHME TIUTAHMSA ... et e e e et e e e e e e s et e e e e eneeen 13
4.2  3arpyska onepaumoHHon cuctemMbl Ha MUB-08.............coooiiiiiiiiiii e, 13
4.3  3arpyska nporpaMmHoro obecnedeHns «MarmcTpanby .........eeeeeeeeeeeeeeevnnnnnn. 14
4.4 YTUIUTA PUTTY Lottt e e e e e e e e e e e e e e eesnananns 14
5 KoHdurypmpoBaHme nporpammHoro obecnedeHnsa « MarucTpanb».......cceeeeeeeeeeeennnn. 16
CNNCOK UCNOMB3YEMBIX COKPALLIEHUM ....eeeeiieeeeeeeeeeeeiiieae e e e e e e e e eeeeanna e e e e e e e eeeeennnnnaeeeeeas 18

Modnuck u dama

00159093.28.99.39.190 Mazucmpans.2907 16

Mam| lucm| N° Qokym. | Modnucs | lama

2905

MHB. N° nodn.

Paspad. | Bempod N 0224 Aum | Auem | /ucmob

Mpab akoha Pt 122, | OnepauuoHHas cucmema npozpaMMupyeMozo ] 2 9
N02U4eCK020 KoHmpannepa Mazucmpans

H.KDHI'HD, Caduynauxa | 0224 ®m3“pﬂM

Ymb. MUDOLHUKOR 7% 294 Pykobodcmbo cucmeMHozo uHxeHepa




Modnuck U dama

Vb, N° dudn.

B3am. uHb. N°

Modnuck U dama

AuB. N° nodn.

2905

1 O6wme cBegeHunA

B HacToswem OOKyMeHTe npuBOAUTCA ONUcaHue nporpaMmmMmHoro obecneveHus
«Maructpanb», paspabotku NAO «lMasnpom aBTOMaTM3aums».

OpHonnatHble OBM n npoueccopHble Mogynu C yCTaHOBMEHHbIM NPOrpaMMHbIM
obecneyeHnem «Maructparnby» UCNOMb3YITCA AN CO3aHNSA CrneayLwmx CUCTEM:

— cuctema nuHenHon tenemexaHuku (CITTM);

— cuctemMa aBTOMAaTUYECKOro ynpaefneHus rasopacnpenernureribHblX CTaHuumn
(CAY I'PC),

— cuctemMa aBTOMATUYECKOro  YNpaBrfieHUs  ra3ou3MepuTenbHbIX — CTaHUMKh
(CAY T'1QC),

— cucTeMa aBToMaTM3aunn UHXEHEPHbIX CUCTeM 3a4aHun n coopyxennn (CAUC).

Takke BO3MOXHO aBTOHOMHOE WCMONb30BaHNE MporpaMMHoOro obecneyeHus
«Maructpanb», yctaHoBrneHHoro Ha PC coBmecTMMble MpPOLIECCOPHbIE  MOAYNM

B Ka4ecTBe KOHLeHTpaTopa MHdopmaummn nunm npeobpasoBaTens NPOTOKOOB.
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2 XapakTtepuctuku NMJK (npoueccopHoro moayns)

Moaynb ueHTpanbHoro npoueccopa «Maructpane-4Y» (MUB-08) npounssoacTea

«[asnpom aBTOMaTM3auus» co3gaH Ha 6Gase MpoOLEcCopHOro  Moayns

CO CMNeaylLLIMMN XapakTepUCTUKaMM:

4-x apepHbin Npoueccop ARM ¢ TaktoBon Yactoton 1 Mu;

- OnepatuBHas namsatb 512 M6 DDR-3;

- 816 Flash BctpoeHHon namatn + Micro SD;

- lMNoppepxka npotokonos M3K 101,104;

- USB 2.0 noptbl: 2 x USB 2.0 xocta n oann USB 2.0 OTG;
- [Mpoyee: RS-232, RS-485;

- OHepronoTtpebnenue 3 B;

Ha 6ase OC Linux.

BHewHnn sng mopyna MUB-08 n pacnonoxeHwe anemMeHTOB MNPUBELAEHO HWKe

(cm. PucyHok 1).

TA3NPOM

ABTOMATH3ALUWA

7 g 91011

PucyHok 1 - BHewHun Bug mogyna MUB-08 n pacnonoxeHne anemMeHToB

PacnonoxeHve anemeHToB:

1 — XS5 — «[MonHbIny nHTepdenc RS-232.

2 — XS8 — «[MonHbiny nutepdenc RS-232.

3 — XS6 — «YpesaHHbIn» nHTtepdenc RS-232.
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4 — XS7 — «YpesaHHbIn» uHtepdenc RS-232.
5 — XS89 — «YpesaHHbIn» nHTepdenc RS-232 nnn RS-485 (nepeknovaembin).

6 — XS10 — «YpesaHHbIn» nHTepdenc RS-232 nnn RS-485 (nepekntovdaembin).

7 — [bxamnepsbl nepeknoyeHmst Tuna nHtepgenca XS9/XS10. Beepx (k pasbemy):

BKItoYeHne nHtepdgenca RS-485, BHu3 (0T pasbema): BktoveHne nHtepgenca RS-232.

8 — Pazbem nogknoveHne nHOMKaTOPHOM NaHenu

9 — MecrTo yctaHoBka 6aTapen CR1220 yacoB peanbHOro BpeMeHu

10 — CucrtemHbin nutepdenc RS-485 ¢ ero nutaHmem 5B u nutaHne moayns:
24B. CneBa Ha npaBo: +24B,-24B,+5B,-5B,B(RS-485),A(RS-485).

11 — Pasbem «KoHconb» RS-232. KoHconb ynpasneHnsa onepaunoHHOW CUCTEMBbI.

12 — NnTepdpenic Ethernet 10/100 M6uT Ne1, cuctemHbin nHtepdenc ethO
13 — NHTepdenc USB-A — Host
14 — NuTepdenc Ethernet 10/100 Mout Ne2, cuctemHbin nHtepdgenc eth1
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3 KpaTtkoe onucaHme nporpaMmMHOro obecne4vyeHus

«MarucTtpanb»

B kayectBe nporpamMHOro obecnevYeHmss  HWXHEro  YpPOBHS  CUCTEM
aBTOMaTU3aLuuMu, NepeyvncrieHHblX B pasgene 1 HacTodAwero OOKYMeHTa, MpUMeHsieTcs
nporpamMmmHoe obecneveHne «Marmctpanby.

MporpammHoe obecneyeHne «Marnctpanb» UCNONb3yeT 3alUULLEHHBIN 64-X
pas3pagHbin pexmnm paboTbl npoueccopa. McnonHuTenbHbIn Moaynb OYHKUMOHUPYET Ha
agpe Linux.

Mpn co3gaHumM BCTpaMBaemMon BEPCUM MpPOrpamMmMHOro obecneyeHusi OCHOBHOE
BHUMaHWe yaensnocb ontTuMmsauumn koga ansa obecneyeHns BO3MOXHOCTU paboTtaTb npu
Manom oO6bEMe onepatmBHoM namaTn. [lonHaa YHKUMOHANbHOCTE NPOrpaMmbl
obecneunBaetcsa npu o6veéme O3Y 4 merabanTa.

Xapaktepuctuku nporpammHoro obecneveHus «Maructpanb» npuBedeHbl B
Tabnuue 1.

Tabnuua 1 — XapakTepuctukmn nporpammHoro obecnevenms «Marmuctpanb»

MakcumanbHoe MakcumanbHoe
KONM4yecTBO KONM4YecTBO
HasBaHue 3apgaum c6opal/akcnopra AaHHbIX .
3K3eMNIAPOB 3a4ayun YCTPOMCTB Ha
5 (HanpaBneHun) HanpaBneHuun
= Maructpans-1M 8 63
2 MODBUS Master 16 254
3 MODBUS Loader 8 254
= MODBUS Slave 8 254
= MODBUS Forcer 8 254
Bbluncnurenu obvéma rasa SuperFlo-ll n 8 o4
_ SuperFlo-21B, SuperFlo-23, «/pra»
»§ OKCNopT AaHHbIX No npoTtokony TM 4 32
™ «SupeRTU-4»
z Bbluncnurtenu obvéma rasa «lmnepdnoy- 4 16
= 3M/3MM/YCx»
Bbluncnurtenu obbéma raza GVC-2010 4 8
s KoppekTopbl 06béma rasza EK-88/EK-260/EK- 4 4
o 270/TC-210/TC-215/TC-220
= KoppekTopbl 06béma rasa Seve-D/Corus 4 1
E Bblumncnutenbs o6bémMa rasa/napa BKI-2 4 4
« Bbiuncnmtens o6bEéma rasa MeTpaH 4 4
331/332/333
o Bbluncnutenb o6béma rasa CIIr-761 4 4
E Koppektop RMG EC605 4 8
= Peructpatopsl NPTM-2402 4 16
g PernctpatopoB aHanoroBbix CUrHanoB 4 16
= MeTpaH-120X
= ["aszoaHanunsatopbl «Xo066uT» 8
CuéTtumkn anektpoaHeprun ABB EuroAlpha 4 4
= cepun A1700 n A1800
- | S
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2 et 00159093 28 9939 190 Mazucmparns 2907 M6 [




Modnuck U dama

Vb, N° dudn.

B3am. uHb. N°

Modnuck U dama

AuB. N° nodn.

2905

MakcumanbHoe MakcumanbHoe
KONN4ecTBO KOJNIM4eCTBO
HasBaHue 3apgaum c6opal/akcnopra AaHHbIX .
3K3eMMNsApoB 3a4auun YCTPOMCTB Ha
(HanpaBneHun) HanpaBneHuun
CuéTumkm anekTpoaHeprum CIT-4TM 4 4
CYéT4mKkM anekTpoaHeprum «Mepkypuim» 4 16
CYETYMKM 3NEKTPOIHEPIMM «DHEpromepay 8 10
3agayn MOHUTOPUHIa COCTOSAHUSE UICTOYHMKOB
6ecnepebonHoro nutadns APC SmartUPS / 8 1
Eaton / Xtender / «QHEPI'A», Mega-Vision.
3agayn MOHUTOPMHIa COCTOSAHUSE UCTOYHMKOB 8 20
G6ecnepebonHoro nutaxnmsa «Mpbuc»
3apava «TenexocTt» (Slave), nossongtowas
nony4atb AaHHble OT KOHTPOSEPOB MO 1 63
NPOTOKONY UHTENNEKTyanbHbIX cy6bnokos TM
«Maructpanb - TM»
HesaBucumbix anroénokos YCO 16 _
«Bbluncnurenb»
CepBep KOPOTKMX COOBLLEHUI paboTatoLwmi 1
yepe3 GSM SMS ”

MporpammHoe obecneyeHne «Marmctpanb» OCYLWIECTBNAET LMKIMYECKUn cHop
AaHHbIX C «noneBoro» obopyaoBaHus (B T.4. MOAYMHEHHbBIX KOHTPOMNEPOB), NPOM3BOAUT
00paboTKy  MOMy4YeHHbIX  3HAYeHUW M NOMellaeT  MofyvYeHHble  3HayYeHud
B 6a3dy gaHHbix. 1o 3anpocy C BepxHEro ypoBHA, nporpamma nepenaér 3HadeHus
napameTpoB M3 6a3bl AaHHbIX. Takke obecneuvBalOTCa NPUEM W Nepedadva KomaHzg,
TeneynpasneHus n TeneperynmpoBaHus.

MporpammHoe obecneyeHne «Maructpanb» MCNOMNb3yeT MaTeMaTU4ecKun
conpoueccop, B CBOEM cocTaBe umeet 3agayun Modbus Master 1 Modbus Slave.

MporpammHoe obGecneyeHne «Maructpanb» GOpMUpyeT MNPOTOKON COObLITURA,
KOTOPbIN XPaHUTCH Ha NoKanbHOW (pannnoBon CUCTEME N UCTOPUID M3MEHEHUS 3HAYEeHUN
TEXHOMNOrMYecknx napaMmeTpos.

MporpammHoe obecneveHne «Maructpanb» MOXET nonyyaTb, XpPaHUTb
M nepefaBaTb NO 3anpocy Ha BbILWECTOAWMIA YPOBEHb apXMBbl M MPOTOKOMbI COBLITUN,
nony4eHHble OT NPUBOPOB y4€Ta rasa, xpomaTtorpadoB 1 Apyrnx NpMbopos ¢ LMGPOBLIMU
nHTepdencamu.

CrpykTypa KOMMOHEHTOB (mopynen) NporpaMmmMHoro obecneyveHuns
«Maructpanb», a Takke nocrnegoBaTenbHOCTb 00paboTKM AOaHHbIX NPUBEOEHDI

Ha puUcyHKax 2 u 3.
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WuTepdenc CHMHXp OHHM3aLUM A Baza gaHHsIx

BB003/EbiBD A BPEMEH H SQLite
Moy ne onpoca
Moaynb
- KOP3SMHBI
anrofnokos
BBO0&/BhIB0 03
M
Cepeep Anpo n,qw: b
M3K 104/101 Marmcpant B3aMMO/ eH CTBMA
PacqETHBIN 33034
Mogyne onpoca
B
BHELHKA X yhepuzaumna
= A HHBIX
YCTPOHCTE
Web Server Cepsep Modbus

PucyHok 2 — CTtpykTypa nporpammHoro obecneveHus «Marnctpanb»

Moaynb «Agpo Marnctpanb» aBNS€TCA OAHUM U3 CaMbIX BaXKHbIX KOMMOHEHTOB,
NMOCKONbKY OH obecneumBaeT ocHOBHblE (byHKUmMKM 1O «Maructpanb» 1 B3aMmogencTasune
MeXxay pasnuyHbIMKU KOMMOHEHTAMM CUCTEMBI.

OcHoBHble yHKLMM Moaynsa «Aapo Marnctpanby»:

— YnpaBneHve pecypcamum — BKYaeT B ceba ynpaBneHne namsTblo,
NpoueccopHbIM  BpeMeHeM, BBOAOM-BbIBOAOM U OPYrMMUW  pecypcamu, KOoTopble
NCNonb3yTCs pasnuyHbiMu KoMmnoHeHTamu [0;

— YnpaBneHne notokamu — BKMOYaeT B cebs ynpaBneHne notokamu OaHHbIX U
npoueccamu, Kotopble BbinonHsawTcea B 10;

— YnpaeneHne 6e3onacHOCTbO — BKoYaeT B cebsa obecneveHne 6e3onacHOCTU
nyTeM KOHTPOSIS AOCTyrna K pecypcamM N OaHHbIM;

— YnpaBneHve KOMMyHUKauusMm — BKAoYaeT B ceba  obecneveHue
B3aMMOAENCTBUA Mexay pasnuyHbiMu mogynamu 1O, a Takke obecnevyeHne nepegayn
AaHHbIX U CUHXPOHM3aL MM NPOLIECCOB;

WHTepdenc BBOAa/BbiBOAA — MOAYMb, MNpPegoCTaBNAOWUNA  MNONb30BaTENIO

BO3MOXXHOCTb B3aMMOAEWNCTBMS C NporpaMMHbIM obecnedeHnem «Maructpanby nyTem
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BBOAA W BbiBOAA WHGopMauuun. [HaHHbIM KOMMOHEHT oTobpaxaeT WHdOopMaunio,
BO3BpalLlaemyo nporpaMmmHbiM obecneyeHnem, B yaobGHOM AN nonb3oBaTens Buae.
Moaynb Takke BknoYaeT B ceba cpenctBa [Ons HACTPOMKM  MHTepdenca wu
nepcoHanuaaumn.

Moaynb «CUHXpOHU3aLMsi BpEMEHM» MUCMNONb3yeTcs Ana obecneyYeHns TOYHOM U
CYHXPOHN3MPOBAHHON paboTbl Mexay pasnuYyHbiMM KOMMOHEHTaMW U YCTPOMCTBAMMU
nporpamMmmHoro obecneverHns «Marnctpanb.

Mooynb «basa paHHbix SQLite» 49BNAeTCcs KOMMNOHEHTOM MNPOrpPaMmMHOro
obecneyeHuns, obecneumBalOLMn XpaHeHWe, ynpasneHne n ocTtyn K gaHHbiM. SQLite
ABNSAETCA NErkoBeCHOW pensumoHHon 6a3on gaHHbIX, KoTopast He TpebyeT oTaenbHOro
cepBepa W WHTErpMpoBaHa HEMNOCPeACTBEHHO B MporpaMMmHoe  obecrnedeHue
«Maructpanb».

OcHoBHble dyHKUMM Moaynsa «basa gaHHbIx SQLitey:

— XpaHeHne paHHbIX — BKM4YaeT B ceba cosgaHue Tabnuuy gns XpaHeHus
OaHHbIX;

— YnpaBneHve pJdaHHbiMM — BKoYaeT B cebs pgobasnenwe, yaaneHue,
oBHOBNEHNe N n3BneveHne gaHHbIX U3 6a3bl AaHHbIX;

— 3anpochkl K JaHHbIM - BKNOYaeT B ceb4 BbINOMHEHME 3anpOCoB K 6a3e AaHHbIX,
Takux Kak BblboOpKa, COPTUPOBKA M OUNbTpaUnsa AaHHbIX.

Moaynb onpoca Kop3uHbl BBOAA/BbIBOAA SBMSETCA KOMMOHEHTOM MPOrpaMmMHOro
obecneveHuns, KOTOpbIN OTBEYAET 3a onNpoc 1 06paboTky MHGOpMaLmm, NOCTynarLwen ot
YCTPOWCTB BBOAA/BblBOAA, TakMX KaK aHarioroBble WM [OUCKPETHble BXOA4bl/BbIXOAbl,
CYETYMKM MMNYNbCOB U T.A.

OcHOBHbIE OYHKLMM MOAYIIS onpoca KOp3nHbl BBOAA/BbIBOAA:

— Onpoc ycTponcTB BBOAa/BbiIBO4a — BKAOYaeT B ceba onpoc COCTOSHWIA
aHanoroBbIX/OUCKPETHbIX BXOA0B/BbIXOA0B, CHETYMKOB MMMYNbCOB U APYINX YCTPOWUCTB;

— O6paboTka NoNy4YeHHbIX AaHHbIX — BKMAOYaeT B cebs 06paboTky nHdopmaumm,
NosTly4eHHOM OT YCTPOMCTB BBOAA/BbLIBOAA;

— KoHTponb n ynpaBneHue ycTponcTBamu BBOAA/BbiBOAA — BKIoYaeT B ceb4d
yrnpaBneHne ycTpoucTBaMy BBOAA/BbIBOAA Ha OCHOBE MOMyYEeHHOM WHQopMauun u
3a[laHHbIX NapaMeTpoB.

Moaynb B3aMMOAEWNCTBUS pacyeTHbIX 3agad obecnevnBaeT B3anMOAEWNCTBUE
MeXay  pasfiMyHbIMM ¢ 3ajadYaMm  KOMMOHEHTOB  MporpamMmmHoro  obecnevyeHus
«Maructpanby.

OcHOBHble PYHKLMM MOAYINS B3aUMOOENCTBUA pacyeTHbIX 3a4au:
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— WHTerpauma pacdeTHbix 3agjady — obecneymBaeT MHTErpauuio  pasnnydHbIX
3agad, paspaboTaHHbIX B paMKax CUCTEMBI;

— [Mepepava gaHHbIX Mexay 3agadamMmu — NO3BONSET NepeaaBaTh AaHHbIE MEXAY
pasfMYHbIMK pacyYeTHbIMM 3agavamu;

— KoHTponb un ynpaBneHwe BbINOSIHEHMEM pacyeTHbIX 3agady — obecneyuBaet
KOHTPONMb W ynpaBfieHWe BbINOMHEHUA 3ajad, No3BONAs 3adaBaTb NapamMeTpbl U
HaCTPOMKM OS5 KaXXO0M 3agayn

— Ob6paboTka pesynbTatoB — MOAyNb MNo3BoONseT obpabaTbiBaTb pesynbTaThbl
BbIMOSIHEHUA 3a4ay U NepegaBaTth UX ANs AanbHenwen o06paboTkn U MCNonNb30BaHUA.

Moaynb «bydepusaumss OaHHbIX» ABNAETCA  KOMMOHEHTOM MNPOrpaMmMHOro
obecneveHuns, kKotopbli obecrneynmBaeT BpPEMEHHOE XpaHeHue Wu o06paboTKy AaHHbIX,
nepeaaBaeMbixX MeXAy pasnuyHbiMuM KoMmnoHeHTamu [MO.

OcHoBHble pyHKUMM Moaynsa «Bydepusaums gaHHbIX»:

— Bydepusaumnsa BXxoAHbIX/BbIXOAHBIX AaHHbLIX — NO3BOMSET BPEMEHHO COXPaHATb
BXOOHblE W BbIXOAHbIE [aHHble, KOTOpble nNepefarwTcs Mexay pPasfnuyHbIMU
KOMMOHEHTaMN CUCTEMbl. DTO NO3BONSET YMEHbLUUTb HArpy3ky Ha CUCTEMY U YBENUYNUTb
€€ Npon3BOANTENTbHOCTb;

— YnpaBneHuve noTokaMy AaHHbIX — MO3BOMSET YNpaBnATb NOTOKaMW AaHHbIX,
obecneuymnBas nx oNTMMM3aLNIO U ONTUMAaNbHOE pacnpeaeneHune;

— KoHTponb goctyna K gaHHbiM — obecnevmBaeT KOHTPOMb AOCTyna K AaHHbIM,
3awmLas nx ot HeCaHKUMOHMPOBAHHOMO AOCTYMNa U MU3MEHEHMS;

— OTtcnexuBaHve n ynpaeneHne — obecneynmBaeT MOHUTOPUHI U ynpasrieHune
paboTon 6ydhepoB AaHHbIX, NO3BOSIAA ObICTPO pearnpoBaTb Ha BO3MOXHbIE NPOGEMBI.

Moaynb «CepBep Modbus» — KOMMOHEHT MpOrpaMMHOro obecneyeHus,
npenocTaBNAOLNNA BO3MOXHOCTb obmeHa AaHHbIMMK c YyCTpPOMCTBaMM,
nogaepxusatowmmm npotokon Modbus.

OcHoBHble dyHKuMn mogyna «Cepsep Modbusy:

— lNoppepxka npotokona Modbus — obecneunBaeT nogaepXKy cTaHgapTa
npotokona Modbus, 4TO no3Bonder o6MeHMBaATLCA [aHHbIMWU C  YCTPOWCTBaMMW,
noaaepXMBaroLWMMN OaHHbIA NMPOTOKOS;

— O6meH paHHbIMM — MOoAyNb NPeaocTaBnsieT BO3MOXHOCTb ANsl YTEHUA U
3anucu JaHHbIX Ha YCTPONCTBA, NOAKNIoYEHHbIe K cepBepy Modbus;

— KoHTponb goctyna — moaynb obecneymBaeT KOHTPOSb A4OCTyNa K yCTPONCTBaM,

3aumuad nx ot HeCaHKUMOHNPOBAHHOIO AoCTyna n USBMEHEHUA,
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Moaynb «Web Server» sBnsietcsa KOMMNOHEHTOM NpPOrpamMmHoro obecneveHus,
NpeaoCTaBNALLMIA BO3MOXHOCTb YAANeHHOro ynpasneHusi U MOHUTOPUHIa CUCTEMBI.

OcHoBHble dyHKUMK moaynsa «Web Servery:

— ObecneyeHne GesonacHocTM — obecneyvmBaeT 6e30MacHOCTb MpU yaaneHHoOM
AOCTyrne K CucTeme, BKMOYaa MPOBEPKY MOASIMHHOCTK, WN(POBaHNE [OaHHbIX W
yrnpasneHne npaBsamun JOCTyna;

— O6paboTtka 3anpocoB — obGpabatbiBaeT 3anpocbl U nepegaeT  uX
COOTBETCTBYHOLMM KOMMOHEHTAM CUCTEMbI 41151 NOCNEAYHOLLErO BbINOSTHEHUS;

— [MpepocTaBneHune cTaTUCTUKN — NPeAOCTaBNAET CTAaTUCTUYECKYIO MHGOPMaLMIO
0 paboTe cMCTEMbI U €€ KOMMOHEHTOB.

Moaynb onpoca BHELHUX YCTPOWCTB — KOMMOHEHT MPOrpaMMHOro obecneyeHus,
OoTBeYawlWun 3a CBA3b W B3aMMOLEWCTBME C BHELIHMMU YCTPOUCTBAMWU, TakKUMU Kak
CEHCOopbI, AaTYMKM 1 apyrue nogobHble yCTPonCTBa.

OcHoBHble yHKUMM "Moaynb onpoca BHELHUX YCTPOUCTB":

— [lNogknoyeHne K BHELWHUMM YycTpoucTBam — obecneymBaeT NOAKNHYEHUE K
BHELLHMM YCTPOMCTBAM, MCMOSb3ys COOTBETCTBYHOLLME MPOTOKOSbI CBA3N U MHTEP(ENCHI;

— Onpoc ycTpoMCTB — OCYLECTBNSAET OMNpOoC MNOAKIHYEHHbIX YCTPOWCTB N4
cbopa 1 nepefadn gaHHbIX B ApYrne KOMMOHEHTbI CUCTEMbI;

— O6paboTka faHHbIX — obpabaTbiBaeT nonyvyeHHble AaHHble C YCTPOWCTB U
obecneunBaet ux npeobpasoBaHune B yAOOHbIN ANs1 UCNONb30BaHUA hopmar;

— KoHTponb owwnbok — obecneunmBaeT KOHTpONb ownbok npu paboTte c
yCTpOMCTBaMU, BKoHasi oObHapyXeHne owmbok cBA3n 1 06paboTKy X C UCNONb30BaHNEM
COOTBETCTBYHOLLUMX MEXAHMU3MOB.

Moaynb «CepBep MOK 104/101» saBnAetca KOMMNOHEHTOM NPOrPamMMHOro
obecneyeHuns, obecneumBarowmi obMeH AaHHbIMM MeXAay YCTPOMCTBaMM, WCMNONb3yH
npoTokonbl MGK 104 (IEC 60870-5-104) n MGK 101 (IEC 60870-5-101).

Moaynb anrobnokoB — KOMMOHEHT nporpamMmHoro obecneyeHuss «Marnctpanby,
NPeaoCTaBNAWNA UHCTPYMEHTbI ANS  CO30aHUSA, pPedakTUpPOBaHWS W BbIMOMHEHMWS
anropuTMOB, UCMNONb3yA rpaduyeckun uHTepdenc. [aHHbIn  MOoAynb  No3BoOSseT
TECTUPOBaTb U OTMAXMBaTb anropuTMbl A0 UX MCMNOMb30BaHUS, a Takke npeaocTaBnsaeT
cpenctea Ans OTCNeXuBaHUS BbINOSHEHNSA anirOPUTMOB M OTYETbI O NPOM3BOANTENBHOCTMU

1 owmnbKax.
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CurHansl WHTtepdelichbl Mogynu Basa faHHbIX Cepaep
' 5 Pacyer
HERLD Ethernet s AnropuTM M3K 104/101
KoHuesnkn/ 239 Onpoc BHELWHWX XpaHeHue » Modbus
MpuGope! 485 DCIDSHCES Bycbepuzaums

PucyHok 3 — lNocnegoBaTenbHOCTb 06paboTKN AaHHbIX

CurHanbl, nonyvyeHHble OT [aTyYMKOB/KOHUEBWMKOB/MPMOOPOB, MOCTynakT Ha
mMogynn BBoAa/BbiBoga cuctembl. CurHanbl obpabatbiBaiotca mogynammu [10: onpoc
KOpP3MHbl BBOAA/BbIBOAA M OMNPOC BHELLUHUX YCTPOWCTB, KOTOpbIE OCYLLECTBNAT cOop K
nepegadvyy WHgopmauum O COCTOSSHMM BXOOOB MOAynen BBoAa/BbiBoAa W APYrnx
YCTPOWCTB B CUCTEME.

NHpopmaumsa o cocTossHMM BXO4OB BBOAA/BbIBOAA U APYrMX YCTPOMUCTB NOCTynaeT
B 6a3y OaHHbIX, rae npoucxoauT Heobxoaumbld pacdeT, obpaboTka u xpaHeHue. [pu
HeobXxoOMMOCTU AaHHble MoryT ObiTb OydbepmsoBaHbl AnNA ONTUMM3aLMM NPOLECCOB
obpaboTkn.

O6paboTtaHHble gaHHble MOryT GbITb nepedaHbl Ha cepsepbl MOK 104/101 wnmn
Modbus ana ganbHenwen nepefayn B Apyrne cucTteMbl Unu yctpoucTtsa. NHTepdencol
Ethernet, RS-232, RS-485 ucnonb3ytotca anss obmMeHa AaHHbIMKM MeXAy pasnnyHbIMn

KOMIMOHEHTaMMN CUCTEMBbI, BKItoO4ad Moayrnum onpoca u 633y OaHHbIX.
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4 3arpy3ka ogHonnatHou OBM

4.1 NMopaknto4vyeHne NUTaHUSA

Mogkniounte nuTaHue K pasbemy X1-X2 B npsigke cnesa-HanpaBo: +25B,
-24B, +5B, -5B(GND), B(RS-485), A(RS-485). lNMuTtaHne He BKkNoyaTb.

MogroToBUTb, €CAM OTCYTCTBYET, Micro SD kapTy.

YctaHoBuTb nogrotosrieHHyto SD kapTy B pasbeM moayns A2 npoueccopa (ons
v1.3 ne4aTtHoW nnaTbl, crnpaBa B MOAyre, pasbeM Ha HWKHEW CTOPOHe Moayns
npoueccopa). KoHtaktammn SD kapTbl K ne4aTtHOM nnaTe Moaynsa npoueccopa.

MogkniounTb K pasbemy «koHconmm» (XS4, no3. 11 Ha pucyHke 88)
npeobpasosatenb USB/RS232/RS485 Ttuna MOXA UPort 1150 wnu nogoGHbIn.
MpeobpasoBaTenb AomkeH OblTb HACTpoeH Anga paboTbl B pexxume RS-232.

3anyctute Ha [1K, k kotopomy nogkntodeH UPort, nporpammy «putty.exe».
Ykazate COM nopt UPort, nogknioyeHHbin Kk [1K, ycTtaHOBUTH napameTpbl nopTta
115200N1 n HaxaTb KHONKy «Open» (OTKpbITb).

YctaHoBuTb 6ataperiky CR1220 B rHe3go aepxatens. Hanpspokenvne 6atapen He
JOJTKHO ObITb HUXKe 3B.

Bknountb ocHOBHOE nuTaHue +24B Ha mofyre.
4.2 3arpy3ka onepauuoHHon cucrtembl Ha MUB-08

Ecnu nutanue ycnewHo nogaHo Ha MWB-08, To gormkeH ctaptoBaTtb 3arpysyuk
onepaumoHHON CUCTEMbI U B KOHCOMb OyaeT BbIBOAUTCA onpeaeneHHas nHgopmaums ot

Hero. [Mpu 3aToM Ha pa3beme XS4 BygeT «MopraTb» CBETOAMOL CpaBa BHU3Y N HA AKpaHe

nporpaMmbl putty 6yaeT BbIBOAUTCS OCMbICIIEHHAst UHGOPMaLMs O cTapTe 3arpy3ymka.

Hooting using

EHCI failed to shut down host controller.
Loading Ramdisk to 48ebb000, end 49f£f£f501 ... OK
Loading Device Tree to 48e4a000, end 48ebafff ... OK

Starting kernel

PucyHok 4 — BbiBog 3arpy3yvka Ha KOHCOSb
Ecnun BbIBOOa Ha KOHCOMb HET U HeT nHankaumm TX BbiBOAA B KOHCOMb Ha XS4,
HeobxoanMo NPOBEPUTL HanNUUne HanpsxkeHns Ha npeobpasosartene DD5. Ha Bxoge DD5
AOMMKHO NpucyTcTBoBaTh +12B 1 Ha BbIxoae (koHaeHcaTop C43) gomkHo 6biTb +5B. Ecnun

BXOOHOrO HanpsXeHusa HeT, To Heobxoammo nposeputb DC/DC npeobpasosatens DDA4,
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KOTOpbIN M3 BXOOHOro +24 fgenaeT npomexytoyHoe nutaHue +12B gnsa nutanua DC/DC
N301IMpPoBaHHbIX UHTepdencoB XS5, XS8 n XS4. Ecnn nutaHue npucyTcTByeT, NPOBEPUTb
npoxoxgeHue curHana TX oT npoueccopHoro moaynsa (Hora B20) yepes BbiBoa 3 (Bx0A4)
Mukpocxembl DD13 ranbBaHundeckon pasBaskn. Ha DD13 gomkHO npucyTcTBOBaTb
cuctemHoe nutaHue +3.3B. Ecnu ero HeT, npoBepuTb MUKPOCXemy npeobpasoBaTens
DC/DC DD2. Ha Bxoge pomkHo 6biTb +5B, Ha Bbixoge +3.3B. B cnyyae otcytcTBus
BOCCTaHOBUTb NuTaHue. HopmanbHoe npucyTcTBue nutaHus 3,3B MOXHO Tak e OueHUTb
MO CBEYEHUIO «KEeNToro» ceetoamona (crneesa) Ha pasbeMe XS3 uHTepdenca Ethernet-
eth1.

Env ¢ nutannem +3,3B, Bce HopmanbHO Bbixogd 6 DD13 (Bbixog) m 4yepes
mukpocxemy DD14 curHan TX noctynaeTt Ha npeobpasoBatenb TTL B RS-232. Ecnu
curHan npuxoauT Ha BbiBogd 11 mMukpocxembl DD14, TO OH OomkeH oTobpaxaTbecs
MopraHnem cBetTogumoga B pasbemMe XS4. Ecnn HeT «mopraHus» npu crtapte, TO
HeucrnpaesHa DD15 mnu uenoyka R40, cBetoguon B pasbeme. 3aMeHUTb HeucnpaBHble
9NEeMEHTbl KOHCTPYKUMM U O06UTbCA BbiBOA4A MHAMKaAuuMM Ha XS4 1 BbiBOga Hadvana

3arpy3kn Ha KOHCOJ1b.
4.3 3arpy3ka nporpammHoro o6ecne4vyeHus «Maruncrpanb»

MporpammHoe obGecneyeHne «Maructpanb» 3anyckaeTca npu  BKIAKOYEHUU
nuTaHua unu npu nepesarpyske 3BM aBTomaTtmnyeckn, ecnu Ha nokansHom COM nopTe

He YCTaHOBNEH CEPBUCHbLIN Kabenb.
4.4 Ytunuta PuTTY

PuTTY — cBoboaHO pacnpocTpaHAeMbl KIMEHT ANS pasfMyHbiX NPOTOKOSOB
yaanéHHoro gocrtyna, Bkntoydas SSH, Telnet, rlogin. Takke nmeeTtca BO3MOXHOCTb paboThbl

Yyepes nocnegoBaTternbHbI MOPT.
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@ PuTTY Configuration

Categony:

----- Session

- Logging

= Terminal

- Keyboard
- Bell
- Features

- Appearance
- Behaviour
- Translation
[#- Selection

- Colours

[=)- Connection

- Data

... Proxy

- 55H

- Serial

- Telnet

- Rlogin

- SUPDUP

PucyHok 5 — Beibop pexuma paboTbl Yepes nocrneaoBaTenbHbI NOPT

About

Basic options for your PuTTY session

Specify the destination you want to connect to

Serial line Speed
COM1 115200
Connection type:

(055H @ Sera (O Other:  Telnet

Load, save or delete a stored session

Saved Sessions

Default Settings Load

Save

Delete

Close window on exit:
() Aways () Never © Only on clean exit

Open Cancel

Mporpamma PuTTY wMoxeT ObiTb ucCnonb3oBaHa B

KayecTBe yOdanéHHoro

TepMuHana, ans BbINONHEeHUs HacTporkn BIOS un 3anycka nporpamm Ha npouecCcopHOM

mogayrne.
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5 KoHdourypupoBaHMe  nporpamMMHoro obGecneveHus

«MarucTtpanb»

TexHnyeckne TpeboBaHUs K KOHpUrypaLumMoHHOMY hanny:

— version — Bepcus;

— upport_tcp — nopT 4N 3anpoCcoB BEPXHETO YPOBHS;

— local_port — nokanbHbIn NOPT ANA paboTbl C ynpasnsoLwen NnporpammMmon;
— count_tty serial — konn4yecTBO UCMOMbL3yeMbIX KaHaros tty;

— count_tcp_serial — konn4ecTBO UCNONb3yeMbIX KaHanos tcp.

YCTPONCTBO MMEET cneayoLine napameTpsbl:

— mode — NPOTOKON NOLKITHOYEHWS;

— ip - IP agpec kanana;

— port - NopT ANA peanu3auun cepeepa;

time_loop - Bpemsa yukrna onpoca master mexay Hogamu;

count_node - KofiM4ecTBO YCTPOMCTB Ha NopTY;

delta - genbTa ans cnopagnyeckon nepegaym no MOK B %.

Ananorosbin BBoA (Al), Ananorobin BbiBoA (AO), [OuckpetHbin BeBoa (D),

OunckpeTHbiv BbiBOA (DO) nMetoT CTpyKTYpy HoAa:

— enable - BKMOYEHO YCTPOMNCTBO B ONPOC UK HET;

address_id - agpec Ha LWWKNHE;

command - obpabaTbiBaeMas kKoMMaHaa onpoca;

address_data - agpec Ha4Yana gaHHbIX C HOAE;

data_length - anuHHa gaHHbIX;

index_up - N031uUMs AaHHbIX C HOAbI Ha rMobanbHOM KapTe NapamMeTpoB;
— type_par - Tun napameTpa, nonyyaemoro ot LI 1-Al, 2-Dl.

AHarnormyHole napameTpbl, onucaHHble Bbiwe Yy Al, AO, DI, DO, wumeer

AOnarHoCTmnka HoaoB.

MapameTpbl Hoga Al:

— id — uint16;

— Name — Ha3BaHue;

— Addres — agpec B ACL1Y;
— Hi— BepxHsas rpaHnua;

— Low — HWXHSA rpaHuua.
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MapameTpbl Hoga AO:

— id — uint16;

— Addres - agpec B ACL1Y;
— Hi— BepxHsas rpaHunua;
— Low — HMXHASA rpaHuua.
MNapameTpbl Hoaa DI:

— id- uint16;

— Name — Ha3BaHue;

— Addres - agpec B ACL1Y.
MapameTpbl Hoga DO:

— Name - Ha3BaHwe;

— Sign_ON - M3K agpec koHeYHuKa KpaHa Ha OTKpbITUE;

— Sign_OF - MOK agpec KoHeYHUKa KpaHa Ha 3aKpbITUE;

— Mod_adress_read - agpec napameTtpa B Modbus ycTtponctBe nCTOYHUKA /

HOMep perncTpa Ans YTeHus.
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Cnucok ucnosnb3yeMbiX COKpaLLeHUN

AClY

KA
K
o3y
rno
MK

(aHrn. —

personal

computer, PC)

aBTOMaTM3NpPOBaHHas cMCTeMa AMCNETYEPCKOrO YNpaBeHus:;
KOHLEHTpaTop MHdopMauuu;

KOHTPONMPYEMbIN MYHKT;

onepaTvMBHOE 3anoMunHarLLee YyCTPONCTBO;

nporpamMmmHoe obecneveHue;

nepcoHarnbHbIN KOMMbOTEP;

N3y —  MOCTOSAAHHOE 3anoMuHaroLlee YCTPOUCTBO;
CNnT™m —  cucTema NMHENHOWN TeneMexaHuKu,
CAY I'pC — cuctema aBTOMaTU4ECKOro ynpaBneHus
razopacnpenenuTenbHon CTaHunewn;
CAY TUC — cucTema aBToOMaTUYeCcKoro yrnpaBfeHust ra3aonsmepuTensHoOm
CTaHUMen;
CANC —  CMCTEeMbl aBTOMaTM3aLMN NHXEHEPHbIX CUCTEM;
9BM —  3MNeKTPOHHaZd BblYMCNTENBHASA MallnHa.
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JlucT perncrtpaumm uameHeHun

Homepa nucroB (cTpaHuu)
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n3me- | 3ame- HOBBIX aHHynu- (cTpaHuL) AOKyMeHTa

HEeHHbIX | HEHHbIX PpOBaHHbIX B AOKYyMeHTe
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