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1. OnucaHue npumepa

JaHHbIV NpuMep NOCBALLEH HAacTPOMKe obMeHa AaHHbIMM MexXay NaHebto onepatopa CM3xx
KoHTponnepom MNK110-MS4 no npotokony Modbus RTU. B 3Tom npumepe KOHTPOAEP BbINOAHAET
¢dyHKuMo Master, a naHenb — Slave.

MoapasymeBaeTcs, 4To NO/b30BaTe/lb 03HaKoMAeH ¢ P3 1 PN Ha cooTBeTcTBylOWME NpMbopbI 1
nmeeT 6a30Bble HaBbIKW PaboTbl C HUMM.

OCHOBHble XapaKTEPUCTUKMN UCMOJb3YEMbIX YCTPOMCTB NpuBeseHbl B Taba. 1.

Ncnonb3yembie B nNpumepe nepemeHHble onucaHbl B Tabn. 2. [epemeHHble [J1K
nogpasgenarTca Ha ase rpynnbl — oaHa (Modbus) mncnonb3yetca Bo BKAaake [MpoToKoabl npu
HacTpolike obmeHa, BTopas (MapameTpbl) — B KoAe NO/b30BATE/NbCKOW NPOrPaMMbl.

Tabn. 1. XapaKTepuCTMKM UCNO/Ib3YEeMbIX B TPUMEPE YCTPOICTB

YcTpoicTso N/1IK110-24.30.K-MS4-3 cn3oz

dyHKUuA Master Slave
Ncnonb3yemsblii nopT RS-485-1 PLC
HacTpoikm obmeHa 115200, 8 6uT, 1 cTon 6MT, 6€3 KOHTPOIA YETHOCTU

Slave ID - 1

Mpowwnska OWEN-20181015-5562 -

Cpeaa paspaborku MasterSCADA 4D 1.2.5.8731 Komdurypatop CN300 (V2.D3k-5)
npoekTa
Hassanue gaiina ModbusRTUmaster ModbusRTUslave.txp

npoekTa

Tabn. 2. CNUCOK UCNO/Ib3yeMbiX B MPUMepe nepemMeHHbIX

MN/1K110-24.30.K-MS4-3 Ccn307-p
MepemeHHble gnn MepemeHHble gna
NabameTobl YTEeHUA U3 NaHenun 3anucu B NnaHenb TUn DaHHbIX Bur/Pervcr
pamerp Modbus RTU Modbus RTU A P
(MpoToKonbl) (MpoToKonbli)
blnputOutput binput bOutput BOOL PSB300
winputOutput winput wOutput WORD PSW300
rinputOutput rinput rOutput REAL PSW310-311




2.1. CeTeBble HACTPOIKM NaHeNn

2. Hactpoiikn CN307-P (Modbus RTU Slave)

Ons Toro ytobbl Mcnonb3oBaTb nNaHenb CMN307 B pexxkume Modbus RTU Slave Heobxogumo B

HaCTPOWKax NPOEeKTa Ha BKNagKe YCTPOMCTBO HAacCTPOUTb perKMMbl paboTbl Nocie0BaTe lbHbIX MOPTOB. B

Halem npumepe mMbl byaem ncnosib3osatb PLC-nopT. Hactpoum ero B Kayectee Modbus Slave cornacHo

Tab. 1: ckopocTb — 115200, 61T AaHHbIX — 8, cTon 6UT — 1, KOHTPO/Ib YETHOCTU — HeT. AZpec yCTPOMNCTBa
(Slave ID) 6ygeT paseH 1.

B Kondguryparop - ModbusRTUslave - [00001]=3kpan

:| Paiin I Mpaeka [MMpocmotp  WHoTpYMEHTHI

(') Hoseit
@ Ompeims...
Jakpeime

-

CoxpaHute
CoxpaHuTe Kak ...
3abnokupoBaTe NPoeKT

3KenopT NpeekTa...

JarpysuTe NpoexT
Sarp',lsme C MCX0aHbBIM KOogom

3mynauan Online

=% B

3mynauan Off Line

Cozgate sMynAwio

CosgaHue peuenTos

<LECImaiikAnRockIa,

CHAMOK 3KpaHa

Onwym koHpurypatopa

1 ModbusRTUslave
2 ChlUsers'.."\Modbus TCPslave

Bemog

Ctri+N
Ctd+0

Citr+5

Ctr+D

14
)
z

Ofwwve Ynpasnerve

Manens YcTpo#cTeo  [poext Bpemna

Yetpoitctae
(- COM ycpoticTso
ELE nopt

: Download nopt
- CeTesble HacTpoiKi

PLC nopt

He wenonesyetca PLC nopt
Modbus RTU Master
Modbus ASCIl Master
Medbus RTU Slave

=y Ity D
Mapamerpel nopTa x
Cropocte BT ganHbx B
4800 O 56000 O 76ur (@) 86ur
(09800 (057600 =
(19200 @ 7115200  CromBur
—
38200 (O 187500 @16ir  (O26uma
KonTpons yetHocTa
(@) OteyTcTByeT (O HeueTHeIA (O YeHeiid

3apepxka

3apmepxka oTNpaBku

. HEE €f34a fatHbi

] BuptyansHeit agpec

—

W=meHuTE NopARoK perveTpos

Omena [

Hactpoiika | 115200, 8. Het, 1 |

Anpec |

oK

Omena

-

Cnpaeka

Puc. 1. CeTteBble HacTpoiku naHenu (pexxum Modbus RTU Slave)



2.2. DKpaH npoeKTa

I'IpoeKT coAepXuUTt OAUH 3KPaH, Ha KOTOpPOM OCylW.,eCTB/AAETCA 0To6pa)+<eHme AaHHDbIX,

3anucbiBaembix MK, n BBOA AaHHbIX, KOoTopble MJIK cunTbiBaeT; Npu 3sTOM M OToOpaXKeHue, 1 BBOA ANA

Ka*40ro Tuna gaHHbIX pea/Zn30BaHbl Hepe3 OAUH 3/IEMEHT.

CooTBeTCTBEHHO, 3KpPaH COAEPHKUT TPU aKTUBHbIX 31E€MEHTA!

1. NepeknouyaTtenb ¢ MHQUKaUMen c npmsasaHHbiIM 6utom PSB300. MNJ/IK cuuTbiBaeT
3HaYeHMe 3TOro perucTpa B nepemMeHHyto blnput M no KomaHge nonb3oBaTens
3anucbiBaeT B Hero 3HaveHwe nepemeHHon bOutput. Obe nepemeHHble UMEOT TUN
BOOL.

2. Uudposoii BBoa c npuBsasaHHbIM pernctpom PSW300. M/IK cumTbiBaeT 3HayeHue
9TOro perncrpa B nepemeHHyo winput n no KomaHae NoJ/ib30BaTeNA 3aNMCbIBAET B HEro
3HauyeHue nepemeHHo wOutput. NepemeHHble LesNoYUCNeHHble pasmepom 2 baidTa.

3. Uudposoit BBOg C npuBA3aHHbIMKM perucTtpamu PSW310-311. MJIK cuutbiBaeT
3HAYEeHMA 3TUX PErNCTPOB B MepemMeHHyo rinput M nNo KomaHge no/b30BaTeNs
3aMMCbIBAET B HUX 3HAYeHMe nepemeHHol rOutput. Obe nepemeHHble MmetoT TN REAL.

...... m-.lI{:

Puc. 2. BHelWwHKMI BUA 3KpaHa NpoeKTa

HacTpoiiku anemMeHTOB NpPUBEAEHbI HUXKE.



2.2.1. NMepeKknouatens ¢ MHAMKauuen (BOOL)

dnemeHT MNepekntouatenb ¢ MHAUKaLUENA MCNONb3yeTCcA A1A 0TOBpaKeHMA U BBOAA 3HAYEHUI
nepemeHHbIx MK Tvna BOOL. MepemeHHble 3TOrO TMMA B KaXXAbll MOMEHT BPEMEHW HaxoZATCA B

OZIHOM M3 ABYX BO3MOHbIX cocTosiHM: TRUE nnu FALSE (MHbiMK cnosamu, BKatoueHo/BbIKAOUYEHO).

Pt

Puc. 3. BHewHuIt Bug snemeHTa Mepeknouatens ¢ MHAUKaLMen

B HacTpolikax aniemMeHTa Ha BKnaaKe Peructp anementa sbibepem 61T PSB300 (cornacHo Taba. 2).

Mepekntoyarent ¢ MHANKALMER (=
Peructp anementa | Pimakatop | Bug | Lser | Pacnonux.eﬂue|
YnpaeneHwe
YeTpoicTeo
Mopt BHyTpeHHMe permcTpel
BupT. cT. 0| Appec
PerucTp
PSE - 300
T oo, anp.
[ Mormropinr
YeTpoicTeo
Mopt BHyTpeHHMe permcTpel
Bupt. cT. 0] Agpec
PerucTp
PSB 300
[0 [omma] (roweers

Puc. 4. HacTtpoiiku anemeHTa Mepekniouatenb ¢ MHAUKaLMEN, BKNaaKa Pernctp anemeHra

Ha BKnagke MHguKaTtop 4/1a HacTpolikv NepekntoyeHne 6uta B cocTosHUe BbibepemM 3HauyeHne
MHBepcuAa. ITO HYKHO A1 TOro, 4Tobbl CBO60AHO MEHATL 3HAUYEHWNE 3/1IeMEHTA C AUCNIEeA NaHeN.

.

—.
[MepernoyaTents ¢ MHAWKALWER 2]

PerucTp anemerma | VHmakaTop |Evu:l | LUget I Pacnunomue|

MNepeknioueHe B1Ta B COCTORHWE

T BKN ) BEIKN @ Wesepcwa () BRI, noka Haxata

YonoBwRe MUuraHua

@ Hwkorpa ) worpa BKN ) korga BGIKN

Puc. 5. Hactpoiiku anemeHTa Mepeknioyatensb ¢ MHAUKaLMeN, BKnaaKka UHAUKaTop



2.2.2. Uudposoii BBoa (WORD)

dnemeHT Uudposoii BBoa (WORD) ucnonb3yetca AnA oTobpaxeHWa W BBOAA 3HAYeHMWI
nepemeHHbix MJIK, pasmep KoTopbix paBeH ABym 6aiitam. B gaHHOM npumepe 3n1emMeHT byaer
MCnonb30BaTbCA AN PaboTbl C LenoYncneHHbIm 3HadveHne ot 0 go 65535.

Puc. 6. BHewHwuit Bug, anemenTa Liupposoii BBOA,

B HacTpoliKkax anemeHTa Ha BKnagKe Peructp anemeHTa Bbibepem pernctp PSW300 (cornacHo
Tab.. 2). O6pamume sHUMaHue, 4To NapameTp Tun goaKeH UMmeTb 3HaueHne WORD.

Beog gaHHBIN @

o

-

| Beon AaHHB | pwapT I Lget | PacnonoxeHwe
PerucTp anementa | [Oucnreit |  MacwraBuposanue
¥npaeneqne
YoTpoicTED
MopT BHyTpEHHWE perucTpRl
BupT. o7 0 Anpec 0
PerucTp
PSW - 300
T n, amp.
3HaueHWe
Twn Ward -

[T MoruTopHr

YeTpoiicTeo
MopT BHyTpEHHWE pEruCTREl
BupT. cT. 0 Anmpec 0
Peructp
PSW 300

[ QK ][ CmaeHa MpyMeRnTE

Puc. 7. Hactpoiiku anemenTta Lindpposoit BBog, BK1aaKa Peructp anemeHta



Ha

BKMagKke MAucnneit Bbibepem d¢opmat Unsigned

(6e33HakoBbIf).

Ana

napametpa

Pa3spagHocTb/Bcero 3HakoB 3a4aAuM 3HadeHue 5, nockosibky nepemerHble Tina WORD He cnocobHbl

NMPUHUMATb WWECTU3HAYHbIE 3HAYEHNUA.

o

Beog gaHHBIN @
Beon aaHHBD I pmapT | Liget | PacnonoxeHwe
PervcTp anemenTa | Iwcnnei | MacwTafposaHue
FopmaT PaspaoHocTe
1 Dec ) Hex Beero sHakos 5
) Float @ Unsigned OpofHan yacTe 0
Bun BeipagHWEaHWE
| 7 cnesa () ceepy
7 no weHTRY @ no cepemvHe
[[] Cxprieate cumeons )
[] Bt Bnmamocmm
[ € Bemywmm Hynem
0K ] [ CmaeHa ] MpyMeRnTE

-

Puc. 8. HacTtpoiku anemeHTa Liudpposoi BBoa, BKAaaKa Aucnaei

Obpamume eHUMAHUE, 4YTO Npu HeobxoauMMoOCTU paboTaTb C OTPULATENbHBIMU LEAbIMU

yncnamu cnegyet ncnonb3osatb popmat Dec, a B N/1K ncnonb3oBaTh WeAbl TUM 3HaYEHUSA



2.2.3. Uudposoii BBog, (REAL)

dnemenT Uudposoii BBog (REAL) wucnonbayetca ans oTobparKeHUs U BBOAA 3HaAYeHWUM
nepemeHHbix MJIK Tuna REAL. lMepemeHHble 3TOro TuMNa WMCNOAb3YHTCA AnA paboTbl C YMcaamu C

nJiaBaloLLet TOYKOM.

Puc. 9. BHewHunit BuAa sanemeHTa Lludposoit BBog,

B HacTpoiKax anemeHTa Ha BKAagKe Peructp anemeHTta Bblbepem peructp PSW310 u tun
DWORD (nockonbKy nepemeHHble Tuna REAL 3aHMMmaloT aBa peructpa). B pesynbrate, AaHHble

anemeHTa byayT XpaHuTbes B pernctpax PSW310-311 (cornacHo 1aba. 2).

o

.

Beog gaHHBIX @
| Beogn gaHHBD | Wpwcht I UgeT | Pacnonoxerue
Peructp anemerTa | Ducnned I Macwrabuposaque
¥npaeneHue
YeoTpoicTeo
Mopt BHyTpEHHWE pErMCTDRI
BupT. cT. 0| Appec 0
Peructp
PSW - 310
= Dan. anp.
JHaueHe
[ MonmmopuHr
YoTpoicTED
MopT BHyTpeHHWE perncTpel
BupT. cT. 0 Anmpec 0
Peructp
PSW 310
5] [omma.) (ome

Puc. 10. Hactpoiiku anemeHTa Liudposoit BBoA, BK1aaKa Pernctp anemeHra
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https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8

Ha Bknagke Aucnneid Bbibepem ¢opmat Float (¢ nnasatoweirt Toukoi). Ona napameTpos
Pa3spagHocTb/Bcero 3Hakos 1 PaspagHoctb/[Apo6bHasa yacTb 3a4aaMm 3HauyeHua 4 n 2, T.e. aNemMeHT

CMOXKeT oTobpaKaTb 3HayeHua oT -99.99 o 99.99.

Beog gaHHBIN @

-

Beon aaHHBD I pmapT | Liget | PacnonoxeHwe
PervcTp anemenTa | Mwcnnei | MacwTafposaHue
FopmaT PaspaoHocTe
) Dec ) Hex Boero sHakos 4
i@ Float () Unsigned OpofiHan vacTs 2_
Bua BripaeHneaHe
| 7 cnesa () ceepy
) no usHTRY (@ no cepemHe
@ cnpasa ) crmsy

[] Bt Bnmamocmm

[[] Cxprieate cumeons )
[ € Bemywmm Hynem

oK

][ CmaeHa ] MpyMeRnTE

Puc. 11. Hactpoliku anemeHTa Lludposoii BBoa, BKagKa Aucnaen
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3. Hactpoiikn NMNJ1IK110 [M02] (Modbus RTU Master)

3.1. CmeHa IP agpeca

Mpu noaknoyeHun K web-susyanmsaummn, HeobxoamMmo BBecTM B cTpoke 6paysepa IP-agpec
KOHTpoanepa: Yyepes USB — http://192.168.0.10, a uepes Ethernet — http://10.0.6.10.

Ons Toro ytobbl CMEeHUTb IP agpec KoHTponnepa HeobxoAMMO MoAKNUYNTLCA K Hemy no SHH
(Hanpumep, yepes nporpammy Putty). Moakntoyaem MK Kk MK no USB, nocne 4yero oH AonXKeH
0TODOpPasnTbCA B CMUCKE CETEBbIX NOAKNOYEHUI. Ecan 3Toro He NpousoWwno, TO cienyeT YCTaHOBUTb
apaiieep USB ycTpolicTBa c calTa https://owen.ru/.

OTKpbiBaem Putty, Bbibupaem noakntouveHme no SSH, ykasbiBaem IP-agpec KoHTponnepa (npwu
nogxatoveHnn Yyepes USB yKasbiBaem agpec 192.168.0.10), normH root, naposib OTCyTCTBYET.

% PUTTY Configuration X
b
Category:
T--S_ession Basic options for your PuTTY session
Lo.gging Specify the destination you wantto connect to
—- Terminal
--Keyboard Host Name (or IP address) Port
- Bell 192.168.0.10] | [22 |
_“Wianeoe‘lLures Connection type:
- Appearance (ORaw (O Telnet (ORlogin @ssH () Serial
- Behaviour Load. save or delete a stored session L
- Translation . -
- Salection Saved Sessions
- Colours | |
—-Connection :
Default Settings
-.Data g Load
- Proxy
- Telnet Save
~Rlogin Delete
T--SSH =
- Sernal
Close window on exit
() Always () Never (@) Only on clean exit

Puc. 12. MoakntoveHue yepes Putty no SSH
1. BBoaum komaHay vi /etc/network.conf

a) Haxxmmaem knasuwy I;

b) U3meHsem IP-aapec, macky 1 w3 M/1K;

¢) Haxxnmaem knasuiy ESC.
2. BBogum KomaHay :wq (nocse atoii KomaHabl Gain byaeT CoXxpaHEH U 3aKpbIT);
3. NMepesarpy:xaem MNJIK komaHgol reboot.

Obpamume eHUMaHue, YTO B KOMaHAe 1 nocse vi pacnonokeH npoben.
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3.2. BHewHue KaHanbl MJIK

B KomnoHeHTe [MpOTOKOAbI MO/b30BaTe/lb NPOWM3BOAMT HACTPOWKY KaHanoB Modbus 1

NPUBA3bIBAET K HUM NEPEMEHHDbIE.

Haxkmem MKM Ha komnoHeHT MpoToKoabl 1 aobasum nogsnemeHtT Modbus RTU:

MasterSCADA 4D 1.2: ModbusRTUmaster

=]

- ﬁ Cucrema

- Il PLCT10301 T3

MapameTpol
lpadmuecknii nHTepdeinc

OEHHBIE KaHanbl 4
Mporpammei
CoobuieHna
Otuets
3apaqn
BHewHuKe KaHanbI
MNpoTokons

HobasuTe

Apxmes

Cnpasxa
)EI0NACHOC )
Macwtab

CrapToBaR CTpaHMLa peaakTop

Modbus TCP

Modbus RTU

Modbus RTU over TCP
DCON

Puc. 13. KoHdurypauus MNJK. LobasneHrne Modbus (Master)

OTOT 3/IeMeHT He HYXOA€ETCA B HaCTDOVIKe.

Haxkmem MKM Ha anemeHT Modbus (Master) n nobasmum asa nogsnemeHta Moaynb Modbus

RTU:

NobasnTe
Mepeitn
Cnpaeka

Macwrab

Moagyne eeoga-eeisoga OBEH Modbus RTU
b BEOA3-BEIBoAA basoewle yoTpoiicTea

b BEOAA-BeIBOga M-

Mogyne eBoaa-BeIECda tmSer

Mporpamme:
Mogyne Modbus RTU

Puc. 14. NMpoToKonbl. JobasneHne Moayna Modbus RTU
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OAVH 13 HUX 6y,CI,ET MCNnonb30BaTbCA O1A4 YTEHUA 3HAYeHnl us naHenn, BTOpOVI — AanAa 3anuncu.

- E; MpoTokone
- % Modbus ETU ‘-\

l:h Urenne uz nanenn 4
I:E 3annce B naHens

Puc. 15. BHewHu Bug Mpotokonos nocne gobasneHusa asyx Moayneit Modbus RTU

B HacTpoiKax NepBoro Moaynsa ykaxem mma «YteHue u3 naHenm», agpec 1 (B COOTBETCTBUM C
Tab. 1) 1 nochepoBaTeNbHOCTb 6AUT B BELLECTBEHHbIX 3HaUeHuax _1 0 3_2.

HacTpoliky

Appec
TakimayT
MakcumansHeBIH MHTEPEAR HEMCNONESyeMelx aap 0
MocnepoeaTensHOCTE GANT E BSLSCTEEHHBIX 1032
MakcumansHeH pasmep MaccKEa 125
MNocnegoEaTensHOCTE BAAT B LIEABLIX
Mcnonssoeams rpynnoEbie 3anpock
Cnocob sanmcwr Mo usmexseHo

e

MocnepoeatensHocTs GadT B BewecTeentex (B2 10325476

Puc. 16. Hactpoitku Mogayna Modbus RTU (YTeHue u3 naHenu)

06pamume 6HUMAHUEe, 4TO eC/n Bbl He BUAuTe KaKkux-nmbo napameTpos, TO ciaeayer
NepeKkNoYnTbLCA B I'IpOp,BMHyTbIl\;I pexXmnm npocmoTpa (I'IMKTOFpaMMa B BepXHem NeBOM Yrny naHenum

onuui, cm. puc. 17).

Janwck B NaHeNb

Puc. 17. PaclwumnpeHHble onuunmn
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B HacTpolikax anemeHTa 3anuMcb B NaHesb yKarkem: agpec - 1 (B cooTseTcTBuM c Taba. 1),
nocnepoBaTe/ibHOCTb 6aUT B Bel,ecTBEHHbIX 3HaYeHMax _1_0_3_2 u B 3agaue yKaxem cnocob 3anucu

Nno U3AMEHEHUIO.

Japaua
MogxnoueHWe No YOIOBWD |:|

Cnocob sanucK Mo nsmenenno

Onpoc no ycRosmio |:|

Macwrabuposanne
Brnrounts Macwrabuposanwe
SourceMin
SourceMazx
TargetMin
TargetMax
Hactpoliky
Appec
TaimayT
MakcumaneHelH MHTEREAN HEMCNONESYeMBlx 8, 0
MocnepoeatensHocTe BaidT B BewecTEeHHEX 1 0 3 2
MakcumansHeIl pasMep MaccUEa 25
MNocnepoEaTensHOCTE B3AT B LIEALIX
Wcnonszoeams rpynnoEsbie 3anpocs

Cnocob sanKcu Mo wzMeHeHWHD

MocnepoeatensHocTs GalT B EewecTeedHbx [ 1 0

Puc. 18. Hactpoitku Moayna Modbus RTU (3anucb B naHenb)

Haxkmem NMKM Ha anemeHT Mogynb Modbus RTU (YteHue us naHenu) n 4ob6aBmMm B HEFO KaHan

DI n pBa kaHana Al.

= ﬁ:] UTeHwne uz naHenn 4
® o1 3

) a3
B a2z 3

Puc. 19. Moaynb Modbus RTU (YTeHue us naHenu) c gobasneHHbimM Input KaHanamum
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Yepes naHenb onuuit 3agagmMm KaHanam umeHa: DI — binput; All — winput; Al2 - rinput.

MpoTokone:
?, TT |-J[-ﬁ | T - % Modbus FTU 4=
- f::h'—ITEHHEH: naHenn 4
b G} blnput D"

Dbwwe
Wima blnput

. @ winput D"lr

Mporpammuce wma blnput _ @ fnput T3

MonHoe wma |::, OTkas

Puc. 20. MpuBA3Ka nepemMeHHbIX K KaHaam

HacTpoliku KaHanos (MCNofb3yemMble PerncTpbl NaHenn U TUM AYEKK) NpUBEeAEHbI HUXKeE.

Ob6pamume eHUMAHUe, 4TO npu paboTe C nepemeHHbIMM, 3aHMMAIOLWMMMU HECKO/bKO
pernctpos B naHenu (tTun REAL), yKa3blBaeTca TO/IbKO NepBbiii U3 rpynnbl PerncTpos.

Hactpoiku
Appec aueiikm
THN 3Ha4YEHUA Nornueckmi

Tun AueiKK Normueckan auenKa

Puc. 21. MapameTp binput

Hactpoliku

Tun 3HaueHwWA beszHaKoBLIA LENbIA

Tun Auetim Permcrp xpanenna

Puc. 22. NMapameTp winput

Hacrpoiku

Appec Aueiikm

Twn 3HaueHwnn BewecraeHHbiR

Tun A4ekm Perncrp xpaHeHmws

Puc. 23. MapameTp rinput

15



Haxmem NMKM Ha anemeHT Mogynb Modbus RTU (3anucb B naHenb) 1 106aBMM B HEro KaHasbl
DO, n gsa AO.

- f:::] 3aNKch B NaHens 4
» @ D01 B
» @ 201 7

» (B A02 3
H Orkas

Puc. 24. Mogynb Modbus RTU (3anucb B naHenb) ¢ fobaBneHHbIMM Output KaHanamm

Mo aHanormu c npeabiaywem moaynem 3agagMm KaHanam umeHa: DO — bOutput; AO1 -
wOutput; AO2 - rOutput.

HacTpoliku KaHanoB (MCnosib3yemble PerucTpbl MaHeaun 1 TUN AYeikn) ByayT TaKMMM Ke, KaK U
ana Moayna Modbus RTU (YreHune u3 naHenm).

MpoTokone
« K5 Modbus RTU 4=,
- f::h YrteHne n3 naHenn
b (3 blnput D'wlr
» (3 winput D1r
J @ rinput qu

H Otkas
- f::h 3anWce B NaHens 4=
> 8 bOutput “F
y (3 wOutput D?
> 8 rOutput "3

I:D Ortkas

Puc. 25. UtoroBsbili BUA, BKAagKu MpoTokonbl

daKTMYeCKN 04HOMY PEFUCTPY B NAHENM COOTBETCTBYET 2 nepemeHHble: Input n Output, ogHako
B MpoOeKTe He yAobHO onepupoBaTb ABYMS MepeMeHHbIMM, MO3TOMY Mbl CO343aAUM BHYTPEHHUE
NOKaNbHble NepemeHHble, KoTopble ByayT MCNONb30BaTLCA B KOAE NMPOrpamm.

B AepeBe npoeKTa Haxoaum nanky Mapametpbl. MpaBbiM KAMKOM MbILK NO Helt gobasnsem 3
napameTpa:

e  binputOutput Tvna BOOL;
e  winputOutput Tvna WORD;
e rinputOutput Tmna REAL.
16



- Eﬂ] Cncrema

- [=l| PLC110_301 "3

« [} Mapamerpel
7 Mapamerp
EE blnputOutput -~ |—r.-ﬁ E—r'|

E?g.’ winputOutput -~ |—r.-ﬁ ﬁ-r-|
Eg rinputOutput -~ |—r.ﬁ E—r-|
lpaduuecknil MHTEp!

Mporpammel

Puc. 26. Bknagka MapameTpbl

Pegaxmposatmne

WMma  blnputOutput Tun | BOOL

HauanbHoe sHaueHwe Mepekmouerwe  MNONE Coxpanats Hacnegyetca

n BIE THME Brb YHBIE TN AEHHBIX Maccuenl
Nomueckue Llentie sHakoswe Llentie GessHakoBbie
DINT UDINT
INT UINT
LINT ULINT
SINT USINT

BewecTEeHHBIE fata-spema Apyrue
REAL DWORD

LREAL j LWORD
WORD

STRING

Mpumenute  Otmena

Puc. 27. OkHo aobaBneHune napameTpa

Tenepb NpocTbiMm nepeTackmBaHuem (drug&drop) coeamHmum napametp binputOutput 13 nanku
«MapameTpbi» 1 cOOTBETCTBYOWMI emy KaHan bOutput.Bbixoa.Value B moayne «3anucb B naHenb»
(cm. purc.28). AHaNOTMYHO HYXKHO CAeNaTb U AnsA nepemeHHbIx: winputOutput u wOutput.Bbixoa.Value;
rinputOutput u rOutput.Bbixoa.Value. Mpn 3TOM BHELWHWE CCbIIKM AO/KHbI CreHepupoBaTbCs
aBTOMATMYECKM, TEM CamMbiM obecneymB CBA3b MENKAY JOKANbHbIMM MapameTpamn M CeTeBbIMU
nepemeHHbIMU.
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RYJRY

) O 5

[ﬂ__?.

- @ bOutput 01
~ B Byon B

Value | =0

SourceTime

ode

Puc. 28. Co3paHue CBA3M BHYTPEHHUX NEPEMEHHbIX C BHELIHUMMU

K moaynto «4TeHue U3 naHenn» mbl BEPHEMCA NO34Hee, BO BpeMsA HacTpoikn WEB cepsepa Ha
NAK.

18



3.3. Hactpoitka WEB Busyanusauuu

N/IK110-MS4 moxKeT BbicTynatb B posav web-cepBepa Busyanmsaummn ana 1.3 uam 1..10
KIMEHTOB (B 3aBUCMMOCTU OT mogubduKaumu). MNostomy B pamkax npumepa mbl caenaem npocTyo u
HarnsgHyto WEB-BM3yanusaumto, Kotopas byaeT aybamposatb GyHKLMOHAN, AOCTYMHbIM Ha CEHCOPHOMA

naHenu onepartopa.

£ Hacrpoiiku x MadbusTCPmaster X + a = x
< C Y A Hesawaweno | 10.2.20.135 g € :
WORD 1234
REAL -12.34
TRUE

Puc. 29. Web-Busyanmsauyms

3.3.1. Co3paHue OKHa BU3yanusauum

[na Hayana co3gafMm OKHO BW3yanu3auuu. B aepeBe NpoeKTa HaXmem npasBoM
KHOMKOW Ha y3en OKHa u Bblbepem KomaHay [o6aButb — OKHO. MNosBuBleecs OKHO 1

Ha3Ha4YaeM CTapTOBbIM OKHOM.

- ﬂl Cucrema
~ [=J| PLC110_301 "3

Mapamerpel Brewrug

Ipadm AR MHTEpdERC ~ -
pad pé (= 3agauwn

HH| Wabnon akpana 4+

OcHoBH
-1 Clwaa

Jobaente OrHo

Manka

Megwa
Macwrab B Oxna
Jepeso

Oxno 1

TAHZEWTh YMOAYaHWA E :- OrueTn

(PBITE B NAHENN BETOK
Mapamer|

Puc. 30. lobaBneHne HOBOro OKHa
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- F—__".‘ CkHa

B Oxno 1 HasHaunTs CTapToBLIM DKHOM PLC110_30 1.laBnon 3kpanHa

=N A
] Meauna Momectuts & BuBnuoTtery Okro 1 | oA

Puc. 31. Bbibop cTapTOBOro OKHa

[Baxkabl Haxkmem NIeBOM KHOMKOM MbIWKM MO CO34aHHOMY OKHY, 4yTOObI nepeHTM B
penakTop Bu3yannsaunn. B HaCTpOﬁKaX OKHa 3a4agum WNpPUHY U BbICOTY OKHa.

Oxno 1

AKTHEHOCTE
Pamka

TonwmHa pamxi

LgeT pamem
Pacnonoxetve

Mopapok Z

Wupuna

Buicota
Koopawnara X

Koopaunara Y

Puc. 32. HacTpoiKkm oKHa

Ob6pamume 8HUMaHue, YTO €C/N Bbl HE BUAUTE KAaKUX-NMBO NapameTpos, TO cneayet
NepPeKNtoYUTLCA B MPOABUHYTHIA PEXMM MPOCMOTPA (MUKTOrpamMma B BEPXHEM JIEBOM Yray
naHenu onumn, cm. puc. 17).

Busyanusauma 6yaeTt cocToaTb M3 cAeaylowmx 3/1EMEHTOB: TPM TEKCTOBbIX NMOAA, ABa
TEKCTOBbIX BBOAA M 0AHa KHONKa ¢ dpuKcauymein. O6Lnit BUA OKHa NpeacTaBaeH Ha puc. 33.

- BBOA4 TEKCTa -
WORD o s

- BBOA TeKcCTa -
REAL SRR

FALSE

Puc. 33. O6wuii BUAG, OKHa B peaakTope BM3yanm3aumnm
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3.3.2. TeKkcToBOE None
MpocTbiM NepeTacknBaHMem A06aBMM Ha 3KPaH TEKCTOBbIE MNOAA ANA NapameTpoB TUNa

WORD, REAL un none FALSE. HallTu 3nemeHTbl MOXHO B nanuTpe. U3meHUm pasmepbl
3/IeMEHTOB C MOMOLLLbIO OMOPHbIX TOYEK.

100; 20§

Manutpa NokansHee Mapametpl OwmErm SnEMeHTHI Cenzu
WORD O $j Awanor
. -] KoHTpoaw
- - Manenn
| [ - MpuMuTnEs
RPAI 2
Puc. 34. 3apaHue pasamepa anemeHTa Puc. 35. TekcToBoe nose B NannTpe 3/1eMeHTOB

B cBoiicTBax anemeHTa 3af3aAnM: 3anMBKY GOHA, LBET PaMKW, TEKCT, WpUdT u apyrue
napameTpbl WpuoTa.

Pacnonoxexne

Mopagok 7
OBuwme LupuHa
Wma Texcr 5 BuicoTa
s Koopawnara X
KommerTapuii JnemeHT Ana Koopawurara ¥
BHewHwWiA Bug Cayxebtbie
3anvexa poHa Bl suver O6pas
MpozpauHocTs 100 3HaueHua

Bcnnnisarowan nog Texcr WORD

Muranue I:‘

CranaaprtHan

Texcr
LWpwudT Tahoma
Pazmep Tekcra 12
FopusoHTansHoe Bk LlenTtp
Pamia BeprukansHoe seipi LlewTp
Kypcwe |:|

KupHbiiA I:‘

Tonuwna pamea

LigeT panm

Mroroctpounocts |:|

MopyepkHyTHIA D

Liset Tekcta

Puc. 36. HacTpoliku TeKCTOBOrO Nos

Tenepb HacTpoum guHamuuyeckoe Tekctosoe none (TRUE/FALSE), koTopoe 6yaeT npuBA3aHo K
nepemeHHolr tTmMna BOOL. [Ana 3Toro HeobxoAMMO 3aKaTb JIEBOM KHOMKOM MbIWM MEepPeMeHHyH
blnputOutput 1, He oTnyckan, NnepeTawmnTb ee Ha napameTp TeKCT, B NaHenn onuuin. Cneea OT AYEMNKMU
OOMKEH NOABUTLCA CUMBOJ1, O3HAYaOLWMIA CBA3b MEPEMEHHOM C JAHHbIM NAaPaMETPOM.
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3HaueHua

Inauenua pE Texer

Lo | Tewer

DopMaT sHaueHuii ucrema.PLCT110_30 1.Mapamerpoibinpt

DopMaT 3HaYEHWI

Puc. 37. CBa3b NnepemeHHOM ¢ napameTpom TeKcT Puc. 38. OTobparkeHne NpuBA3KM NEePeMeHHOM

Ha)KMmaem Ha OaHHbIA CMMBOJI, YTOBbI YBUAETb B3aMMOCBA3M MeXAY d1eMeHTamu (cm. pwc.
38). [anee HaKMMaem Ha nuKTOrpammy «KapaHZaw» W B MNOABMBLUEMCA OKHE BblbMpaem Tun
KOoHBepTauuy ToUeUHas, a TaKXKe YKa3blBaeM Hy»KHble TEKCTbI Ans cocToaHnin FALSE/TRUE.

Koneeprep ceazu PLCT1( 1 binputOutput-Tekcr 1.Tekcr

WeToummi MpuenHik Tun KOHEEPTALMM:

False False

True True

Puc. 39. HacTpoikn AMHaMMUYECKOro TeKCTa
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3.3.3. TeKcTOBbIV BBOA,

Mepetawmm c nanutpbl B pabouyio obnactb 3nemeHT TeKcroBbid BBOA (cm. puc. 40).
MepeTacknBaHvem nepemeHHol wilnputOutput 1 kaHana winput.Bxoa.Value (Moaynb «YreHue us
naHenu») Ha napameTp TeKCT Co34aAMM MeXKAY HUMU CBSA3b, a TaKXKe 334aAUM MaKCUMabHYO OJIUHY
BBOZAA, PaBHYIO NATM CMMBOJIAM (CM. puc. 41).

ManuTpa NokanbHbie MapameTphi Owmbixm JnemMeHThI CeAzK Cobritka Meawa

KoHtpons

Manenw

Puc. 40. TekcToBbIM BBOZ Ha nanutpe

3HaueHun R.
[ F: MdNbHdIA AAWHE BEOAD

Macka esoga

Cwucrema PLCT10_

£7 Cwcrema.PLC110_30 1.Npo

Puc. 41. MapameTpbl TEKCTOBOro BBOAA

AHanormyHble npoueaypsbl NoBTOpUTE AN1A NapameTpa rinputOutput.
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3.3.4. KHonka ¢ ¢pukcauymen

MocnegHnit aneMeHT, KOTOPbIN HYXKHO A06aBUTb — 3TO KHOMKa C pUKcaLmei.

3neMeHTEl Ceazn CobriTa Meawa Tpurrepua

mag = 111 s

ManuTpa TNokaneHbie MapameTphi Ouimbim

KoHTponb

Maxenu

MpumnTnes!
BaseObjects n Kronka c dukcaymei

Puc. 42. KHonKa ¢ puKcaumnen B naanTpe a1eMeHToB

BolHOcMM ee Ha pabouyto obnactb M macwTtabupyem no KBagpata co ctopoHamu 50x50.
MepeTtacknsaHnem nepemeHHol binputOutput Ha napameTp 3anuBKa ¢poHa co3zaanm cBA3b (CM. puC.
43). Pepaktupyem KOHBEPTALMIO (TaK e, Kak Mbl 3TO Aenanun gjs TeKCTOBOro nossA) u Bblibupaem
3aAMBKY AnA coctosHuin FALSE/TRUE (cm. puc. 44). B pasgene BHewHuW BMA 334aavm paauyc
OoKpyrneHua pasHoim 100 (ecsau y sac Hem makozo napamempa, mo 8epoAMHO 86l MPocMampusaeme
onyuu 8 MPOCMOM pexcumMe, CM. MPUMe4dHUe K PucyHKy 17). 3aTem NpocTbiM NepeTackMBaHWem
napameTpa binputOutput n kaHana binput.Bxog.Value co3naem cBasb ¢ napameTpom Harkata (cm. puc.
45),

BHewHWiA Bug,

|-r.-E 3anveka ¢roHa -

Bxopauwme ceasu

Zucrema.PLCT10_30 1.Mapametpu.binputOutput

Puc. 43. Bxogsawme cBA3n 3anMBKN poHa

Koneeprep ceazm PLC110_30 1.binputOutput-Knonka ¢ gukcaumen 2.3anvexa doxa

Werounuk MpremHik Tun koHEEpTALMM:

Falze Red

True Lime

Puc. 44. KoHBepTep cBA3M 3a/11BKM HOHa
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IHaUeHKUA

Texcr

0 1.NapameTpeLblnputOutput

30 1.Nporokonst. Modbus TCP. Yrenue 3 nanend. blnput.Bx

0_30 1.NapameTpoi

pcTema PLC110_30 1.Np Modbus TCP.Yrerune W3 nadend.blnput

Dukcupyemas v

Puc. 45. Cessb binputOutput 1 binput.Bxoa.Value c kHonKom

Ob6pamume 8HUMGAHUe, YTO Mbl CBA3aAM KaHaNbl M3 CETEBOro MoAyns «3anucb B NaHenb»
HanpsMylo C JIOKaZibHbIMM NapameTpamu, a KaHanbl U3 moayna «YteHue u3 naHenn» CBA3aAN C
napametpamu WEB-Busyanusauum. Ecnnm oba KaHana cBA3aTb C /IOKa/ibHbIMW MEpPeMeHHbIMK, TO Mbl
Nosly4YUM KOHPAUKT 3aNMCK 3HaYeHU B HUX. C O4HOM CTOPOHLI, NepemeHHble ByayT 3anucbiBaTbcA U3
naHenu, ¢ Apyroi cTopoHbl — M3 WEB-BM3yanu3aumm, n B pesynbTaTe 3HAYEHUSA MOTYT LIMKIUYECKU
nepesanncbiBaTbCs, AN, HaobopoT, He 3anucbiBaTbcs BoBce. O6ONTU 3Ty NpPobaemy MOMKHO ABYMA
cnocobamm:

1. Kak 310 peannsoBaHoO B JaHHOM MpuMepe.
Hanucate BHyTpu MJIK nporpammy, KoTopas Oypetr obpabaTtbiBaTb M3MEHEHWs 3HAYeHUl B
naHenn n WEB-Bu3yanmsaummn, a TaKKe yCTaHaBAMBATb MPUOPUTET M OYepeaHOCTb 3anucu.
OfHaKo 3TOT NyTb 60nee CNOXKHbLIA U UMEET CMbICA TOJIbKO B TOM C/ly4Yae, eciiM UCnosb3yeTca
HECKO/IbKO naHeseit onepatopa. B pamkax gaHHoOro npumepa 3TOT crnocob He Oyaer
paccMOTpPEH.
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4. Pabota c npymepom

1. PacnakyiTe apxue ModbusRTUmaster.zip c coxpaHeHMeM MMeHM NpPoeKTa 1 Nanku (B
NPOTUBHOM C/ly4ae NMPOEKT MOKET CTaTb HeAOCTYMHbIM ANA OTKPLITURA).

2. 3anyctute ¢pann ModbusRTUmaster.FDB, Haxkmute «OTKPbITb NPOEKT» U YKaXKWUTE NyTb, MO
KOTOopoMy Bbln pacnakoBaH apXxuB.

,ﬂ,H aA0T OTKPLITHA

Mpeasigywue MpoekTw BuGawoTeku YuebHbie

CAlsers\PubliciDocuments\MasterSCADAADT. X\Projects

HazeaHue Wzmenen ACNOoNCKEHNE

Example_PLC110-MS4D_MK210 14:45:31 14,0218  CAUsers\Public\Documents\MasterSCADAADT.2\Projects  [Npoexr sv
ModbusRTUmaster 14:02:01 03, Users\Public\Documents\MasterSCADAAD . 2\Prajects  MMpoexT Br
ModbusRTUslave 18:11:01 03.12.18  CAUsers\Public\Documents\MasterSCADAAD . 2\Projects  [NpoexT ey

Puc. 46. 3anycK npoeKta gna MNJIK 8 MasterSCADA 4D

3. 3arpysute npoekt B IJIK n 3anyctute ero:

Puc. 47. 3arpy3ska npoekra B I1JIK yepe3 MasterSCADA 4D

4. OrtkpounTe npoekt ModbusRTUslave.txp B nporpamme Kondurypatop CM300 1 3arpysuTe
€ro B NaHesb:

: | Faiin I Mpaexa [Mpocmotp  MHotpym
E [ Hossiit Ctr+N
;| @ OTKpbITE.... Cir+0

ZaKpeiTe

|_' H coparvme Cir+5
ConpaHnTe Kak...
ConpaHnTe © SawnTon

3KCnopT NpoekTa

@ ZarpysnTe NpoekT Cid+D

B | Zarpysum c nooarsim kogom

g Beirpy=nTs npoexT

Puc. 48. 3arpy3Kka npoeKTta B NaHesnb
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5. Coegmunute PLC-nopT naHenu c noptom RS-485-1 MNJIK.

K nanenun
K NNK nnn
5 B\*‘ Apyrum npubopam
9
4| 82 2 A
8 e
3| 00 / %
7@ »B =
2|0 i“
; OEO Butaq napa
.-""F’——
DB-9F

Puc. 49. CoeanHuTenbHbi Kabenb ans ceasm naHenu c MJIK no uHtepdelicy RS-485

6. BBeauTe AaHHbIe C MOMOLLbIO CEHCOPHOTO AWUCNAeA NaHeAn U Habnogante, Kak oHM ByayT
3anucaHbl Ha MJIK110-MS4 1 nsmeHeHbl B web-Bu3yanusauymm:

Kontpommep - Modbus RTU Master
[Tarens - Modbus RTU Slave

CriparouHad HHDOPMAIIHIT

TIDTK:

UrenHe / 3armch Ilepemennnie ILITK

Modbug

PSB300 BOOL bBoolRead / bBoolWrite 0x01 / 0x0F
wWordRead / wWordWrite 0x03 / 0x06

rRealRead / rRealWrite 0x03 / 0x10

PSW310-311

“l.lill Maxens onepatopa CM310

Puc. 50. BBoA, 3Ha4Y€HU C NOMOLLbIO CEHCOPHOIO AUCNAEs NaHe u
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Lciio 301 3
- F__".‘ MapameTphbl

E:\-_-.‘ blnputOutput .~ |—tﬁ E—r'| = True
E"g winputOutput -~ |-tﬁ ﬁ-t-| = 5
E:\:.‘ rinputOutput -~ |-F-E E—r-| = -3214

Puc. 51. OtobpaxkeHne BBeAeHHbIX Ha NaHenn 3HavyeHuih B MasterSCADA 4D

£ Hacrpoiiku X ModbusTCPmaster X <+ I} - = ot
< C 0 A Hezawwnwero | 10.2.20.135 * © & :
WORD 12345
REAL -32.13
TRUE

Puc. 52. OTo6paxkeHne BBeAeHHbIX Ha NaHeau 3HayeHuit B web-Busyanusauum

7. BBeaute HOBble 3HayeHMA nepemeHHblx B nporpamme ModbusRTUslave.FDB u
HabnoganTe, Kak OHW ByayT CYMTAHbI NAHEesbio U OTODOpaKeHbl Ha ee Aucn/ee, a TakKe B
web-Bu3yanusaumu:

- Eﬂ] CucTemMa

) PLCTI0_301 T3
- E.‘ Mapamerpel

B2 () blnputOutput ~ |bB Bo| = False
B2 (7] winputOutput boE B = 125
B2 () rinputQuiput |-l'-'ﬁ E‘f'l =

Puc. 53. ameHeHUe 3HayeHU nepemeHHbix B MasterSCADA 4D

Ob6pamume 8HUMAHUE Ha NMUKTOrPaMmy B BUAe 3aMKa. OHa 03HA4aeT, YTo 3annCb 3HAYEHUIN U3
BHELHWX KaHanoB 3a6/10KMpOBaHa, M AaHHble 3a4atoTca Bpy4yHyto M3 MasterSCADA 4D. He 3abyapbTe
CHATb BNIOKMPOBKY NOC/E TOrO, KaK Npon3BeneTe 3anMcb NapameTpoB.
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8. BBeauTe HOBble 3HayeHMA MepemMeHHbix B web-Busyanusaumm n Habnogalite, Kak OHM
3anuncanbl Ha MNJ1K, a 3aTem c4nTaHbl NaHEeNbo:

£ Hactpoiiku X ModbusTCPmast X + N = .
¢ C O A Hesawnweno | 10.2.20.135 * &
WORD 321 1
REAL -19.29
TRUE

Puc. 54. U3meHeHUe 3HauyeHu nepemeHHbIx B web-Buayanusauum
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