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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.

A B 00bIYHOM pexHMe MOCiIeJ0BaTeIbHOT0 HHTepdeiica He JOIMYyCKAeTCs] MHOTOKPAaTHOES
UCIIOJIb30BAHUE OJHOTO M TOTO-XKE IOpTa BO BXOJSIIMX M HCXOJSIIMX TPAHCIOpPTAX.
['mo6anbHOrO OJOKMPOBAHUS TOCIIEAOBATEIFHOTO YCTPOMCTBA HE OCYIIECTBISCTCS B BHIY
HEOJ/IHO3HAYHOCTH ATOTO IMPOIecca Ha CUCTEMHOM YPOBHE, 2 MHOTOKPAaTHOE HCIIOJIb30BaHHE
MOXET MPUBECTH K HempeackasyeMbiM mpobiemam. I[Ipu HEOOXOAMMOCTH OpraHH3aIlHH
JIOKAJIBHOTO TOCJIEOBAaTEeIbHOTO KaHajda C Napod CBA3aHHBIX IOPTOB PEKOMEHIYETCS
HCIIOJIb30BaHUE KOMaHIbI "$ 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: "Crartyc", "Boimonusercs" u ums BJl, conmepxkaieit
KOH(UTyparuio.
«  Wpentuduxarop, UMs U ONMCAHKUE TPAHCIIOPTA.
« Anpec untepdeiica B hopmate crpoku: "dev:spd.format:[fc]:[mdm]". I ne:
+ dev— aapec nocneaoBarenbHOro ycrpoiictsa (/dev/ttyS0);
+ spd — CKOPOCTb MOCIEAOBATEILHOTO ycTpoiicTBa u3 psana: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 uar 921600;
« format — Qopmar aCHHXPOHHBIX HAaHHBIX "<pa3zmep><uérHoctb><cror>" (8N1, 7El,
502, ...);
+ fc — ympaBiieHHE TIOTOKOM:
"h" — anmapartnoe (CRTSCTYS);
« "s" — mporpammuoe (IXON|IXOFF);
« "rts" — wmcrnonp3oBarne RTS curnana mis nepenaun(false) m mpoBepku Ha 9Xo,
11t ceiporo RS-485.
«  mdm — pexum moaema, oxxunanue 'RING'.
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+  Bo106op TpaHCIOPTHOTO MPOTOKOJIA.

+ CocTtosiHHE, B KOTOPOE NMEPEBOAUTH TPAHCIIOPT HpH 3arpy3ke: "3amyiieH".

+  Bpemennsie naTepBanbl uHTEpdeiica B hopmarte crpoku: "symbol:frm". I'ne:
- symbol — BpeMs cUMBONIa B MHWJUTMCEKyHAaX. Mcmome3yercss ansi KOHTpons (akta
OKOHYaHUs pperimMa;
. frm — MakcuMasbHOe BpeMs ¢peiiMa B MUJUIMCEKyHAaxX. VMcnonp3yercs uisi orpaHUYeHne
MaKCHMaJbHOTO pa3Mepa nakera 3ampoca (ppeiima).

TpancnopT moanepXUBaeT BO3MOXKHOCTh pabOTHI B pexuMe Mojaema. J[aHHBIM peXUM BKIIOYACTCS
IATHIM TapaMeTPOM aJipeca M Mojipa3yMeBaeT OXHJIaHHUs 3BOHKA OT yAalnéHHOro Moaema (3ampoc "RING"),
oTBeTa Ha 3BOHOK (koManza "ATA") u mocienyromei nepenayd 3ampocoB OT YAAJIEHHOM CTaHIUU
OPOTOKOJy TpaHcnopTa. OTKIIIOYEHHE CeaHCa CBSI3UM OCYIIECTBISIETCS WHULUMATOPOM COEAMHEHHs U
MPUBOAUT K HNCPECIIOAKITIOYCHUIO MOACMA HpI/IéMHI/IKa Ha OXXHUJaHUEC HOBBIX 3BOHKOB.

Jns HacTpoWMKM MoJeMa BXOJSIIEro TPAHCIOpPTa MPEeIyCMOTpPEHa crenuaibHas Bkiaagka "Mogem"
(puc.2).
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Puc.2. Bxnagka "Moaem" koH(UTYypaliuu MoieMa BXOAAIIET0 MoCIeI0BaTeIbHOTO HHTEpdeiica.

C noMoibIo 3TOro AUajIora MOXKHO YCTaHOBUTH CIIEYIONINE CBOMCTBA pabOThl C MOJEMOM:
+ Bpewms oxunanus, TaiiMayT, MOJIEMa Ha 3alpOChl, B CEKYH/IaX.
+ Brbiaepxka BpeMeHM Nepesi HHUIaIn3alued MoieMa, B CEKyH/1ax.
- Broigepxka BpeMeHH MOClIe MHUIMATHW3alUed MoieMa, B CeKyH/IaxX.
- IlepBas cTpoka MHUIMATU3AIMH, OOBIYHO COJIEPIKUT KOMaHAy cOpoca HacTpoek moaema "ATZ".
« Bropas crpoka nHHULIMANHU3AIIH.
- Crpoka pe3ynpTaTa WHUIMAIM3aMU MojeMa, o0brgHo "OK", xoTOpoil OoTBeyaeT MojeM Ha
MHUIUAIIN3ALHI0 U KOTOPYIO HYKHO 0)KHMJIaTh.
+ 3ampoc 3BoHKa, 00bI4HO "RING", xoTophlii MIIET MOJAEM B Cilydae MOCTYIUIEHHUS HCXOJSILEro
BBI30BA.
+ OrtBeT Ha 3BOHOK, 00bI9HO "ATA", KOTOPBIN OTIPABIISIETCS MOJIEMY JUIsl OTBETAa Ha 3BOHOK.
« Crpoka pesynbrata Ha oTBeT Ha 3BOHOK, 00biuHO "CONNECT", KOTOpOIi OTBEUaeT MOAEM Ha
KOMaHJy OTBETa U KOTOPYIO HY>KHO OKUJATh.
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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 moMo1IbI0 ATOr0 AUAIOra MOKHO YCTAHOBUTH:!
« Cocrossaue TpaHcnopra, a wuMeHHo: "Crartyc", "3amymen" u wuma bJl, coxepxkamen
KOH(HUTypaIuio.
« Wnentuduxatop, UMs U onucaHue TPaHCIOPTA.
« Anpec untepdetica B hopmare ctpoku: "dev:spd:format:[fc]:[modTel]". I ne:
+ dev — aapec nocneaoBaTenbHOro yeTpoictsa (/dev/ttyS0);
+ Spd — CKOpPOCTh MOCJENOBATENBHOTO ycTpoiicTBa u3 psaa: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 um 921600;
« format — Qopmar aCMHXPOHHBIX AAaHHBIX "<pa3zmep><uérHoctp><cror>" (N1, 7El,
502, ...);
+ fc — ympaBieHHE MTOTOKOM:
"h" — anmapatHoe (CRTSCTS);
« "s" — mporpammuoe (IXON|IXOFF);
« "rts" — wucnonb3oBanne RTS curnana mns nepenauwn(false) u mpoBepku Ha 5Xo,
Ju1st ceiporo RS-485.
« modTel — TtenepoH Mojema, MPUCYTCTBHE ATOrO MO MEPEKIIOYaeT TPAHCIOPT Ha
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paboTy B pexxuMe MojieMa.
CocrosiHue, B KOTOpOE NEPEBOIUTh TPAHCIIOPT IpH 3arpy3ke: "3amymieH".
Bpemennsie nntepBansl uatepderica B popmare ctpoku: "conn:symbol”. I ne:
+ conn — BpeMs OXKHJIAHUSI COETUHEHHUS T.€. OTBETa OT yJAJIEHHOIO YCTPOMCTRA.
- symbol — Bpemsi cUMBOJa B MWUIMCEKYHAax. Mcmomp3yercss ansi KOHTpousisi (hakra
OKOHYaHus ¢peima.

TpaHcopT MoOAAEPKHUBAET BO3MOXKHOCTH pabOThl B pekuMe Mojema. J[aHHBIH PeXHUM BKIIOYACTCS
HaJIMYMEM IIATOrO MapaMeTpa aapeca U MoJpa3syMeBaeT OCYIIECTBICHNUE 3BOHKA 110 Tele(OHY, YKa3aHHOMY
IIATBIM [1ApaMETPOM, B MOMEHT 3aIlycKa TpaHcrnopra. [locie ycTaHOBKM CBS3M ¢ yAaJI€HHBIM MOJEMOM BCE

3aIpoChH

repefadyd HaIpapisSIoTCS CTAaHIMM 3a YAAIEHHBIM MojaeMoM. OTKIIOUEHHE CeaHcCa CBS3H, C

OCTaHOBKOM TPAHCIIOPTA, OCYHICCTBIIACTCA 110 TaﬁMaYTy AKTHUBHOCTH.

Jns HacTpOMKM MojeMa HCXOJAIIEro TPaHCIOpTa MPEeIyCMOTpeHa cheluaibHas Bkiaaka "Mojaem"

(puc.4).
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Puc.4. Briragka "Mojaem" KoHGUTYpalud MOIeMa UCXOISINETro MocIeA0BaTeIbHOT0 nHTepdeiica.

C MMOMOIIBIO 3TOTO AHaAJIOTa MOKHO YCTAHOBUTH CJICAYHOIIUC CBOIiCTBa pa6OTBI C MOJCMOM:

Bpewms oxunanus, TaiimayT, MOZieMa Ha 3aIlpoChl, B CEKyHaX.
Bpewmst xu3Hu coenuHeHus, B cekyHaax. Eciu B TeueHMH 3TOro BpeMeHHU OyleT OTCYTCTBOBATh

nepcaada JaHHbIX YC€PE3 TPaHCHIOPT TO COCANHCHUC 6yz:eT Pa3sopBaHoO.

Briaep:kka BpeMeHHU Nepe]l MHUIMaIu3aluuei MojieMa, B CeKyHIax.

Briaep:kka BpeMeHHU Mocie MHUIMATU3alueil MojieMa, B CeKyHIax.

[TepBas cTpoka MHHIIMATH3AIUHN, OOBIYHO COJICPKUT KOMaHIy cOpoca HacTpoek Mojema "ATZ".
Bropas cTpoka WHUIIMANTHU3AINH.

Crpoka pesynbTara WHHIHMATU3anuud Mojema, oObraHo "OK", KoTOpoil oTBedaeT MoieM Ha
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MHUIHAAIU3ALUIO U KOTOPYIO HY’KHO 0XKHUJATh.

- Ctpoka no3BoHa K ynanéHHomy Mmonemy, oobsiyHo "ATDT". Ilpu no3BoHe HOMep TenedoHa
no0aBisieTcsl K JTaHHOMY MIpeUKCY.

+ Crpoka pesynpTaTa ygaunoro coenusenus, oosiyno "CONNECT".

 Crpoka pe3ynbTarta 3aHATOCTU JUHUU, 00b1uHO "BUSY".

+ Ctpoka pe3yabpTaTa OTCYTCTBHS Hecyliel B muHuu, o0braHo "NO CARRIER".

« Ctpoka pe3ynbTara OTCYTCTBHS ryaka JuHun, o0sraHO "NO DIALTONE".

- Komanma moBecuts TpyOKy, oObiuHO "+++ATH". JlaHHas komaHAa BBI3BIBACTCS BCET/Ia, KOT/Ia
HYKHO pa3opBaTh COEIMHEHUE.

- Crpoka pesynbrara KOMaHabl OBeCUTh TPYOKy, oObryHO "OK", xoTOpOH OTBeuaeT MojeM Ha
KOMaHJy U KOTOPYIO HY’KHO OXKUJATh.

3. 3aMeuaHus

KoMmmyHukamuu dyepes mociieoBaTenbHbie HHTEp(EHCch UMEIOT psii ocobeHHocTeld. Hanbonee BaxxHOM
OCOOCHHOCTBIO SIBIISIETCSI KPUTEPH OKOHUAHUSI COOOIIEHUSI M BpeMsl OKUIAHMS dTOTO Kputepus. B omHux
IIPOTOKOJIAX TaKUM KpUTEpUEM SBIIIETCS NPU3HAK OKOHYAHMS WM yKa3aHHBIH pa3Mep cooOuieHus. B
JPYTUX TMPOTOKOJAX TAKUM KPUTEPUEM SIBIISICTCS OTCYTCTBUE JAaHHBIX BO BXOJSIIEM TMOTOKE B TCUCHHE
YKa3aHHOTO BpPEMEHH, BpeMs CHMBOJAa. B 0o0oux ciaydasx Bpemsl OXKHWIAHUS KpUTEpHUs WIM CHUMBOJIA
SIBIISICTCSI KJIFOYEBBIM M CHIIBHO CKa3bIBaeTCs Ha 00IeM BpeMeHH oOMeHa. ClieoBaTeIbHO, YeM MEHBIIIE 3TO
BpeMs TeM Jydiie. BoT TyT u Bo3HHKaeT nmpo0ieMa JIATEeHTHOCTH 000PYAOBaHU U €T0 JIpaiiBEpOB.

HpOBepI/ITI) JIATEHTHOCTh KaHaja oOMEHa W TEM CaMbIM ONTHMAJILHO HaCTpOUTb BpEMs OOXKHUIAAHUA,
CUMBOJIa MOXXHO C TOMOIIbI0 uHTepdelica Brmagku "3ampoc" ucxopsmero TtpaHcmopta. [lmst 3toro
HEOOXOJAMMO yKa3aTh OOPA3IOBBIM 3aMpOoC COOTBETCTBYIOIIETO MPOTOKOJA, yKa3aTh "Oxugate Taitmayt",
OTOCJIaTh 3allpoC U MPOKOHTPOIUPOBATH €0 IENOCTHOCTh. Jlyig monydeHus: Gojee penpe3eHTaTUBHOTO
pe3yibTaTta HE0OXOIMMO 3ampoc MOBTOPHTHh HECKOJIBKO pa3. Ecinu HaOnromaeTcs MOMydeHHe HETOJHBIX
OTBETOB, TO BpeMs CUMBOJIa HEOOXOIUMO YBEIMYUThH, HHAUYE MOKHO YMEHBIIUTb.

Ha BcTpoeHHOM 00Opy[OBaHUM IOCIeAOBaTeNbHBIX HHTep(eiicoB RS232/422/485 moxHO NOOUTHCA
HU3KOTO YPOBHS JIATEHTHOCTH, BIUIOTH JI0 €IWHUI MIUIHCEKYHJ. OIHaKo, Ha BBICOKO-HArPYKEHHBIX
CHCTEeMaX C MHOXKECTBOM 3aJady C NPUOPHUTETOM pEATbHOTO BpPEMEHHM JIATEHTHOCTh MOXKET CTaTh
HEJIETEPMUHUPOBAHHOW B CBSI3M C HMCIIOJHEHHUEM IOTOKa OOCIYXXHBaHMS COOBITHH siapa Linux B HHU3KOM
npuopurere. s pemenus 3Tol mpo0i1eMbl HEOOXOJMMO YCTAHOBHUTH BBICOKHH IMMPHOPUTET ATUM MOTOKaM,
9YTO MOXKHO CJIEJIaTh C TIOMOIIBIO CKPUIITA, IOMECTHB €r0, HarpumMep, B /etc/rc.local:

#!1/bin/sh
# High priority set to kernel threads events for serial interfaces reaction rise
events="ps -Ao pid,comm | sed -n '/[ 1*\([® I\)[ 1l*events\/[0-9]/s//\1/p'"

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

Ha BHemHeM o0opymoBaHHM TOCJEAOBATENbHBIX WHTEpdENcoB, Hampumep, B mepexomHukax USB-
>RS232/422/485, MoxeT BO3HHKHYTh MpoOjeMa BBICOKOH JIATEHTHOCTH CBA3aHHAs C OCOOEHHOCTBIO
amnmapaTHOM peau3aly WIH €ro apaiiBepa. Pemars 3Ty mpobiieMy MOXHO MyTEM HM3YyYEHHsI HACTPOEK
3TOro 000pyAOBaHUs WM YCTAHOBKON OOJIBIIIOTO BPEMEHU OKUIaHMsI, CHMBOJIA!
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