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BBenenue

Monyns Tpancnoprta Serial mpemocTaBisieT B CUCTEMY MOAJIEPKKY TPAaHCIIOPTOB, OCHOBAHHBIX
Ha mnocienoBaTenbHblX uHTepdeiicax tuna RS232, RS485, GSM u npyrue. IlognepkuBaroTcs
BXOJSIIUE M HCXOJAIUE TpaHCHOPThL. /l00aBUTh HOBBIE BXOISIIUE M HCXOJSIIUE HUHTEP(EHCH
MOYKHO TIOCPEICTBOM KOH(UTYpaIlMi TPAaHCIIOPTHOW MOJCHCTEMBI B JHOOOM KOH(UTypaTope
cuctembl OpenSCADA.

B pexume Mmonema MoOIyJaeM MOAJIEPKHMBACTCS CMELIAHHBIA peXUM padoThl. CMelaHHBIN
peXUM TOAPA3yMEBAET HAIMYUE BXOIALIETO TPAHCIOPTA, KOTOPBIM OKHMJIAET BHEIIHUX
MOAKIIOYECHUH, a TaKKe MCXOMMILNEro TPaHCIOpTa Ha TOM-Ke ycrpoucre. T.e. BXomsamui
TpaHcropT OyneT WrHOPUPOBAaTh BCE 3alpOChl NPU HAJUYUU YCTAHOBJIEHHOTO HCXOJSIIUM
TPAHCIIOPTOM COEAMHEHMsI, B TO-E€ BpeMs HCXOJAIIMN TpaHCIOPT HEe OylIeT OCYyLIeCTBIATbH
IIONBITOK YCTAHOBUTH COCIMHEHHE IIPU HAIMYHUU MOJKIIOYEHHsS K BXOIALIEMY TPAHCIOPTY WU
COEZIMHEHUS IPYroro UCXOSIIEro TpaHCIIopTa HallpUMep, ¢ IPyTUM HOMEPOM Tesie(hoHa.

Buumanue! B 00bl4HOM pexuMe TOCIeAoBaTelNbHOrO UHTepdeiica He JomycKaeTcs
MHOTI'OKPAaTHOC HUCIIO0JIB30BaAHHUEC OAHOTIO U TOI'0-KE€ IMOPTa BO BXOAAIINX U UCXOAAIINX TpaHCIIOpPTax.
['moGanpHOrO OJIOKMPOBAHUSI TOCJIECIOBATEIIBHOTO YCTPOWCTBA HE OCYIIECTBIISACTCS B BUIY
HEOJJHO3HAYHOCTHU ITOT0 MpoIlecca Ha CHCTEMHOM YPOBHE, @ MHOTOKPAaTHOE MCIIOJIB30BAHNE MOYKET
NPUBECTH K HemlpeacKkazyeMbiM mpoOieMaMm. [Ipu HEoOXOAMMOCTH OpraHU3aluH JIOKAIBHOTO
IIOCJICO0OBATCIIbHOI'O KaHaJila C Hapoﬁ CBA3aHHBIX MMOPTOB PCKOMCHAYCTCA UCIIOJIB30BAHUC KOMAaHbI
"$ socat -d -d pty,raw,echo=0,perm=0666 pty,raw,echo=0,perm=0666".




1. Bxoasinue TpaHCHIOPTHI

CkoH(MUTYpUPOBAaHHBIM M 3aMyHICHHBIH BXOJSAIINA TPAHCHIOPT OTKPBHIBAET IMOPT IMOCIEIOBATEIHLHOTO
uHTepdelica AT 0KUIaHMS 3aIPOCOB KIIMEHTOB. KaXk/IbIil BXOIAITNI HHTEP(EIHC 005I3aTEIIBHO CBA3BIBACTCS
C OJTHUM M3 JIOCTYITHBIX TPAHCIOPTHBIX MPOTOKOJIOB, K KOTOPOMY TMEPENAIOTCS BXOISIINE COOOIICHHUS.

Junaior koH(pUTYpariy BXO/SIIETO TOCIeI0BaTEIbHOTO HHTep(detica n300paxen Ha puc. 1.
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Puc.1. Inanor koHpuUrypamuu BXOIAIIETO MTOCIEI0BATEILHOTO HHTEPdEiica.

C noMo1IbI0 3TOr0 JUaaora MO>KHO YCTaHOBUTH!
« CocrosiHue TpaHcnopra, a umeHHo: "Craryc", "Boimonusercs" u ums BJl, coxmepkaieit
KOH(UTyparuio.
«  Wpentuduxarop, UMs U ONMCAHKUE TPAHCIIOPTA.
« Anpec untepdeiica B hopmate ctpoku: "[dev]:[spd]:[format]:[fc]:[mdm]". T ne:
+ dev - anapec mocaenoBaTeNbHOTO yeTpoiicTBa (/dev/ttyS0);
+ spd - CKOpOCTb TOCJIENOBAaTEILHOTO ycTpoiicTBa u3 psana: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 umu 921600;
+ format - ¢opMaT acMHXpPOHHBIX HaHHBIX ''<pazmep><uérHocTh><cTor>" (8N1, 7El,

502, ...);
+ fc - ymnpaBnenue motokom: 'h' - ammapatHoe (CRTSCTS), 's' - mporpammuoe (IXON]
IXOFF);

« mdm - pexxuM MmozieMa, oxuaanue 'RING'.
+  Bp1060p TpaHCTOPTHOTO MPOTOKOJIA.
+ CocrosiHHE, B KOTOPOE NEPEBOJUTH TPAHCIIOPT NpH 3arpyske: "3amyien".
- Bpewmennsie untepBansl untepdeiica B popmare crpoku: "[symbol]:[frm]". Tne:
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- symbol - Bpems cuMBONa B MWUIMCEKyHAax. Mcmomb3yercs s KOHTposs (akTa

OKOHYaHUs (peiima;

* frm - MakCUMaJIbHOE BpeMs (peiiMa B MIUITUCEKYHaX. VICrob3yeTcsl ISl OrpaHudeHUe
MaKCHMaJbHOTO pa3Mepa nakera 3ampoca (ppeiima).

TpaHcopT MoOAAEPKUBAaET BO3MOXKHOCTH PabOTHI B pekuMe Mojema. J[aHHBIH PeXUM BKIIOYACTCS
MSTBIM ITapaMETPOM ajJipeca U MoJIpa3yMeBaeT OXHAaHus 3BOHKA OT yAanéHHoro moaema (3ampoc "RING"),
oTBeTa Ha 3BOHOK (koMaHza "ATA") um mocienyromei nepenayu 3ampocoB OT YAAJIEHHOM CTaHIUU
MPOTOKONY TpaHcmopTa. OTKIIOYEHHE CeaHCa CBS3M OCYIIECTBISETCS HWHUIMATOPOM COEIWHEHUS U
MPUBOAMT K MEPETIOAKIIOUEHUIO MOJIeMa MPUEMHUKA Ha OKUJAaHUE HOBBIX 3BOHKOB.

Jns HACTpOMKH MoJeMa BXOJMSIIETO TPAaHCIOPTa MPEIyCMOTpPEHa clieluaabHas BkjiIaaka "Momgem"

(puc.2).
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Tpancnopt | Mogem

4k

Bpewma oxnganna (c): | 20
Brugeps#ka npe-nHuuman. (c): (0.5
Beigep#ka nocne-uHnyuan. (c): |1
CTpoka nHngnannz. 1. | ATZ
CTpoka HHIUHAaNNE, 2;
MHuugnannzauna, pesyneTat: | Ok
Janpoc zeoHKA | RING
CTeeT HA ZBOHOH | ATA

OTeeT HA 3BOHOK, pesyneTaT:  CONNECT

C MMOMOIIBIO 3TOTO AUAJIOTa MOKHO YCTAHOBUTH CJICAYHOIIUC CBOMCTBaA pa6OTLI C MOACMOM:

Bpewms oxunanus, TaiimayT, MOZieMa Ha 3aIlpoChl, B CEKyHaX.
Briaepkka BpeMEHH Iepe]l MHUIMAIN3alueld MoJieMa, B CEKyHIax.
Beraepkka BpeMeHU 110CIIe MHULMATIM3AMEN MOJIEMA, B CEKYH/IaX.

[TepBas cTpoka HHUITMATU3AINH, OOBIYHO COJEPIKUT KOMaHIy cOpoca HacTpoek moaema "ATZ".

Bropas cTtpoka nHUIIMaIU3aUK.
Crpoka pe3ynbTara WHHUIHATU3aOUUd Mojema, oObraHo "OK", KoTOpoil oTBedaeT MoieM Ha

MHHIUATIM3AIMI0 1 KOTOPYIO HY)KHO 0)KU/IaTh.
3ampoc 3BoHKa, 00bdHO "RING", KOTOpHIH HIIET MOJEM B Ciy4ae MOCTYIUICHUS HCXOJSIIETO

BbI3OBA.

OTBeT Ha 3BOHOK, 00b14HO "ATA", KOTOpBIH OTIIpaBIIsETCS MOIEMY Il OTBETA HA 3BOHOK.
Crtpoxka pe3ynbrara Ha OoTBET Ha 3BOHOK, 00bIyHO "CONNECT", KoTOpOif OTBEYaeT MOJeM Ha

KOMaHAy OTBCTAa U KOTOPYIO HYKHO OKHUIATh.

OpenSCADA - Transport.Serial

Flemsd A

Puc.2. Bxiiagka "Mozaem" koHpUrypauun MojieMa BXOSIIET0 MOCIe0BaTeIbHOrO UHTEepdeiica.
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2. Ucxoasiimue TPAHCIIOPTHI

CKOHQUTypHpPOBaHHBIM M 3aMyIIEHHBIH MCXOAALIMHA TPAHCIOPT OTKPBIBAET MOPT IOCIEA0BATEIHLHOTO
uHTepdelica A OTIPaBKU 3aIIPOCOB YEPE3 HETO.

I'maBHas BKJIaJIKa CTPaHUIBI KOH(QUTYpALIMK UCXOJISIIET0 MMOCIeA0BaTeIbHOIO HHTepdeiica n3oopaxéna
Ha puc.3.
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Puc.3. I'naBHas BKiIaJKa CTpaHUIbl KOH(GUTYypaIMKU UCXOIAIIETO MOCeI0BaTeIbHOT0 HHTepdeiica.

C noMouIbIo 3TOro AMaaora MOKHO YCTAHOBUTH:!
« Cocrossaue TpaHcnopra, a wuMeHHo: "Crartyc", "3amymen" u wuma bJl, coxepxkamen
KOH(HUTypaIuio.
« Wnentuduxatop, UMs U onucaHue TPaHCIOPTA.
« Anpec untepdetica B hopmare crpoku: "/dev]:[spd]:[format]:[fc]:[modTel]". T ne:
+ dev - anpec mocieI0BaTeILHOTO yeTpoiicTBa (/dev/ttyS0);
+ Spd - CKOPOCTH MOCIenoBaTeNbHOr0 ycTpoiicTBa u3 psaga: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 um 921600;
« format - QopMarT acHMHXpPOHHBIX JAaHHBIX '"<pa3mep><uérHocTh><cTor>" (8N1, 7El,

502, ...);
+ fc - ynpaBnenue motokom: 'h' - ammapatHoe (CRTSCTS), 's' - mporpammuoe (IXON|
IXOFF);

« modTel - TenegoH MosIeMa, IPUCYTCTBHE STOTO IOJIS MEPEKITIOYAET TPAHCIIOPT HA paboTy
B PEKHUME MOJIeMa.

+ CocTtosiHHE, B KOTOPOE NMEPEBOAUTH TPAHCIIOPT MpH 3arpy3ke: "3amyieH".

+ Bpemennsie natepBansl nHTEpdEiica B hopmare ctpoku: "[conn]:[symbol]". T ne:
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+ conn - BpeMsl 0)KUJJAHUSI COCMHEHUS T.€. OTBETa OT YIaJIEHHOTO YCTPOMCTBA.
« symbol - Bpems cuMBOJa B MWUIHMCEKyHAax. Mcmonp3yercst s KOHTpons (hakra
OKOHYaHMs (peitma.

TpaHcnopT NOAAEP)KHUBAaET BO3MOXKHOCTb pabOThl B pexxuMe Mojema. J[aHHBIH peXUM BKIIOYAETCS
HAJIMYHEM IISITOTO MapaMeTpa aapeca U MoJpa3syMeBaeT OCYIIECTBICHNE 3BOHKA 110 Tele(OHY, YKa3aHHOMY
IATHIM [TApaMeTPOM, B MOMEHT 3alycka TpaHcnopTa. [locie ycTaHOBKH CBSA3M C yJaJIEHHBIM MOJEMOM BCE
3ampochl MEpeAayu HaIpaBJSIFOTCS CTAaHUUM 3a yJNal€HHbIM MojeMoM. OTKIIIOUEHHE ceaHca CBS3HU, C
OCTaHOBKOM TpaHCIOPTa, OCYIIECTBIIETCS MO TaHMayTy aKTUBHOCTH.

I[J'ISI HaCTpoﬁKH MOJZCMa HCXOIAIICTO TPAHCIIOPTa NPCAYCMOTPCHA CIICLIMAJIbHAsA BKJIIAJAKa "MOI[GM"
(puc.4).
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Puc.4. Bxnagka "Moaem" koH(UTypannu MogeMa UCXOISIIEr0 OCIeJ0BAaTEIbHOTO HHTEepdeiica.

C moMoIIbIO 3TOTO TMAjIoTa MOKHO YCTAHOBUTH CJIEIYIONTHNE CBOMCTBA PAOOTHI C MOJIEMOM:

- Bpewms oxxuganus, TaiiMayT, MOJIeMa Ha 3alpoChl, B CEKyH/IaX.

« Bpewms xu3Hu coenuHeHus, B ceKyHaax. Eciu B Te4eHHUH 3TOro BpeMeHHU OYyAeT OTCYyTCTBOBATh
nepeaaya JaHHBIX Yepe3 TPAHCIIOPT TO COeAMHEHHE OYAET Pa3opBaHoO.

+ Brlagepxka BpeMeHM Nepesl HHUIMaIN3alued MoiIeMa, B CEKyH/1axX.

+ Broigepxka BpeMeHH 10OCIe HHUIMATW3alUed MoIeMa, B CEKyH/IaxX.

- IlepBas cTpoka MHHIIMATU3AIIMH, OOBIYHO COJIEPIKUT KOMaHAy cOpoca HacTpoek moaema "ATZ".

+ Bropas ctpoka nHHULIMANHU3AIHH.

- Crpoka pe3ynpTaTa HWHUIMAIM3aMU MojeMa, o0brdHo "OK", xoTOpoil OTBe4aeT MojeM Ha
MHUIHAJIN3ALHI0 U KOTOPYIO HYKHO 0)KMJIaTh.

« Crpoka 103BOHa K ynanéHHoMy MozaeMy, oObiyHO "ATDT". Ilpu no3BoHe HOomep TenedoHa
N00aBIseTCS K JAaHHOMY Tpe(UKCy.
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« Ctpoka pesynbTaTa yaadyHoro coenunenus, oosraHo "CONNECT".

 Ctpoka pe3ynbTara 3aHATOCTH JHUHUH, 00b19HO "BUSY".

- Crpoka pe3ynbTata OTCyTCTBUS Hecymled B iuHUU, 00bdHO "NO CARRIER".

+ Crpoka pe3ynpTaTta OTCyTCTBUS ryaka JuHuM, 00eryHO "NO DIALTONE".

- Komanma noBecutb TpyOKy, oObruno "+++ATH". JlaHHas koMaHAa BBI3BIBACTCS BCET/a, KOTIA
HYXHO pa30pBaTh COCMHEHUE.

- Ctpoxka pe3ynbTaTa KOMaHIbl MOBECUTHh TPYOKy, oObiyHO "OK", KOTOpO#l OTBeuaeT mMoaeM Ha
KOMaHJy U KOTOPYIO HYKHO 0’KHUJATh.

3. 3amMeuyanus

KommyHuKamu depe3 mocienoBaresbHbie nHTepQEiichl IMeroT psi ocoObeHHocTe. Hanbonee BakHOU
0COOEHHOCTBIO SIBJIETCSI KPUTEPU OKOHYaHMS COOOLIEHUs M BpeMs OXKUIAHUS 3TOTO KpuTepus. B onHux
NPOTOKOJIAX TaKUM KPUTEPUEM SIBIISCTCS TNMPH3HAK OKOHYAHWS WM yKa3aHHBIM pa3mep coolmenus. B
JPYTUX MPOTOKOJAX TaKUM KPUTEPUEM SIBIISIETCS OTCYTCTBHE JAaHHBIX BO BXOJIEM IOTOKE B TEUCHHE
yKa3aHHOTO BpPEMEHH, BpeMsi CHMBOIA. B o0oux ciyyasx BpeMs OXHUIaHUS KPUTEpUS WM CHMBOJIA
SBJIIETCS KJIIOYEBBIM U CHJIBHO CKa3bIBaeTCs Ha 001eM BpeMeHu oomeHa. CrieoBaTeabHO, Y4EM MEHBLIE 3TO
BpeMs TeM Jydiie. BoT TyT u Bo3HHKaeT npolieMa JIATEeHTHOCTH 000PYAOBaHUS U €ro JIpaiiBEpoB.

[TpoBepuTh JTATEHTHOCTh KaHalla OOMEHAa W TE€M CaMbIM ONTHMAJIbHO HACTPOUTH BPEMS IOXKHIAHHSA,
CHMBOJIa MOXXHO C TIOMOIIBIO HWHTepdeiica BriIaaku "3ampoc" wucxomsmiero TtpaHcmoprta. J[ns storo
HEOOXOJIMMO YKa3aTh OOpa3IOBbI 3allpOC COOTBETCTBYIOIIETO MPOTOKONIA, yKa3zaTh "Oxuaate Taitmayt",
0TOCJIaTh 3allpoC U MPOKOHTPOJIUPOBATH €ro LENOCTHOCTh. Jljig monyueHus Gosee penpe3eHTaTUBHOTO
pesyibTaTta HeoOXOIUMO 3ampoc MOBTOPUTh HECKOJIbKO pa3. Eciau HaOnromaeTcs ModydeHUe HEMOJHBIX
OTBETOB, TO BPEMsI CUMBOJIa HEOOXO/IUMO YBEIUYUTh, THAUYE MOKHO YMEHBIIUTb.

Ha BcTpoenHoM 000pynoBaHWHM TMOCien0BaTelbHBIX HHTEep(deiicoB RS232/422/485 mMokHO m0OHUTHCS
HU3KOTO YPOBHS JIATEHTHOCTH, BIUIOTh JO €IWHUI] MUWUIMCEKyHA. OJHAKO, Ha BBICOKO-HATPYKCHHBIX
cUCTeMaX C MHOXXECTBOM 3a/ad C MPHOPUTETOM pEaTbHOTO BPEMEHHU JIATEHTHOCTh MOXET CTaTh
HEJICTEPMUHUPOBAHHON B CBSI3U C HCIIOJIHEHUEM TMOTOKAa OOCITY)KMBaHUs COOBITUN siapa Linux B HU3KOM
npuopuretre. s pemeHus 3Toi mpoodaeMbl HEOOXOUMO YCTAHOBUTH BBICOKUI IMPUOPUTET ITHM MOTOKAM,
YTO MOXKHO CJIeJIaTh C TIOMOIIBIO CKPHUIITA, TOMECTHB €ro, HarpumMep, B /etc/rc.local:

#!/bin/sh
# High priority set to kernel threads events for serial interfaces reaction rise
events="ps -Ao pid,comm | sed -n '"/[ I1*\([" 1\)[ 1*events\/[0-91/s//\1/p'"

for ie in $events; do
chrt -pr 21 sSie
done

Ha BHemrHeM o0opymoBaHHM TOCJEAOBATENbHBIX HHTEpdENcoB, Hampumep, B mnepexonHukax USB-
>RS232/422/485, MoxkeT BO3HUKHYTH MpoOjeMa BBICOKOW JIATEHTHOCTH CBSI3aHHAas C OCOOCHHOCTHIO
anmapaTHOW peanu3aliy WKW ero JpaiiBepa. Pemars 3Ty mpoOiemMy MOKHO TMyTEM HM3YYCHHSI HACTPOCK
ATOro 000pyA0BaHUs WM YCTAHOBKON OOJIBILIOTO BPEMEHU OKUIaHMsI, CHMBOJIA!
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