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BBenenue

Monynb TpancnoptHoro npotokona UserProtocol npeanasHauen aist mpeaocTaBieHHE MMOIb30BATEIIO
BO3MOXXHOCTH CO3[aHMs pealln3aliiil pa3IuyuHbBIX MPOTOKOJOB COOCTBEHHBIMH CHJIaMH Ha OJHOM W3
BHyTpeHHUX s3bIKOB OpenSCADA, o6suno JavalikeCalc, m He mnpuberas K HH3KOYPOBHEBOMY
nporpammupoBannio OpenSCADA.

OcHOBHas 1Ie/Ib MOAYJS - YOPOCTUTH 3amady mnojkiaoueHus k cucteme OpenSCADA ycTpoiicT
MCTOYHUKOB JTAHHBIX, KOTOPbIE UMEIOT HE3HAUUTEIHHOE PACIPOCTPAHEHUE U/UJIN MIPEIOCTABISAIOT AOCTYII
K COOCTBEHHBIM JAaHHBIM M0 CHEMU(PUISCKOMY TPOTOKOTY, OOBIYHO JOCTATOYHO TPOCTOMY JUIS
peanuzanuu Ha BHyTpeHHeM si3bike OpenSCADA. [Ins peanuzamuu 3TOTO MPETOCTABISETCS MEXaHU3M
dbopMUpOBaHUS MTPOTOKOJIA UCXOAAIIETO 3aMpoca.

Kpome MexaHu3ma mpoTOKOJIa MCXOMASILIEro 3ampoca MPEeAOoCTaBISIETCS MEXaHM3M IPOTOKOJIA
BXOJIAIIET0 3ampoca, KoTopbiit mo3BoisieT OpenSCADA o06cnykuBaTh 3apochl Ha MOTYYeHHE TaHHBIX 110
CHEeNU(PUIECKIM MPOTOKOJIAM, KOTOPBIC JOCTATOYHO MPOCTO MOTYT OBITh PEAIM30BaHbI HA BHYTPEHHEM
s3bike OpenSCADA.

Moaynb nmpenocTaBiisieT BO3MOXKHOCTh CO3JAaHUS pealn3alliii MHOXKECTBA Pa3IMUHBIX MPOTOKOJIOB B
o0wekre "[lonb3oBarensckuii mporokon" (puc.l).
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Puc.1. OcnoBHas Bkimanka oobekta "Ilobp30BaTeNbCKUNA MPOTOKOM".

['maBHas BKIIaJKa COAEP>KUT OCHOBHBIE HACTPOMKHU MOIB30BATEIBCKOTO MTPOTOKOIA!
+ Paznen "Cocrosinue" - COIEpKUT CBOMCTBA, XapaKTEPHU3YIOIIUE COCTOSIHUE MPOTOKOJIA!
«  CocmosHnue - TeKylllee COCTOSTHIE MPOTOKOJIA.
Brnouen - coctosue npotokosa "BxioueH".
- B/]- B]] B kOTOpO# XpaHUTCS KOHPUTYpAITHSI.
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+ Paznen "Kondurypauus" - HemocpeacTBEHHO COAEPXKUT MOJIsi KOHPUTYPALIUU:
« ID - uadopmarus 00 uACHTU(HUKATOPE MTPOTOKOIIA.
Hwms - yka3bIBaeT UMS IPOTOKOJIA.
+  OnucaHue - KpaTKOe OMKCaHUE MPOTOKOJIA U €r0 Ha3HAYCHUS.
«  Brnmouams - yka3piBaeT Ha cocTosiHue "BirodeH", B KOTOpoe MEepeBOAUTHh MPOTOKOI
TIpH 3arpys3Ke.

1. YacTp IIPOTOKOJIA /IJIS1 BXOAAIIIUX 3aIIPOCOB

[TpoTokon BXOASIIMX 3alpPOCOB pabOTaET B KOOMEPANHMUA C BXOJSAIIMM TPAHCIOPTOM W OTAEIHHBIN
00bekT "Ilomp30BaTeNbCKOr0 MPOTOKONIA" yKa3bIBaeTCS B MMOJI€ KOHGUTYpallMd MPOTOKOJA TpaHCIOpTa
BMecTe ¢ uMmeHeM moaynsa UserProtocol. B nanpHeiimem Bce 3ampochl K TpaHCHIOPTY OyAyT HAPaBIATHCS
B IIpOIieAypy 00pabOTKH 3arpoca mpoTokoya (puc.2).
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Puc.2. Briagka npouexypbl 00pab0oTKH BXOASAIINX 3aIIPOCOB.

Bxknaaka nmpouenypsl 00paO0TKH BXOJAIINX 3alIPOCOB COAEPIKUT I0JIE AJIs1 BBIOOPA BHYTPEHHETO SI3bIKA
nporpammupoBanust OpenSCADA u nosie BBoJia TeKCTa NpoLeaypbl 00paboTKH.

Jns mponenypbl 00paOOTKM TPENONpPEICTCHBI CICAYIOIIUE TEePEMEHHbIE OOMEHA C BXOJSIIAM
TPaHCIIOPTOM:
+ rez - pe3yabTar 00paboTku (false-momHbIHM 3ampoc;true-He MoIHbIH 3a1poc);
+ request - COOOIIIEHUE 3aIPOCa;
+ answer - COOOILIICHUE OTBETA;
« sender - OTIIPABUTENb 3aIPOCA.

OO6muii crieHapuit 00pabOTKU BXOSIINUX 3aIIPOCOB:
« 3ampoc Qopmupyercs yAaIEHHOW CTaHIMEH U Yepe3 CceTh IMOoMNajaeT Ha TPAHCIOPT
OpenSCADA.
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+ OpenSCADA TpaHcnopT mnepenaér 3ampoc, BBIOpAaHHOMY B IIOJIE IPOTOKOJA, MOJIYIIIO
UserProtocol 1 00beKTy MoJIb30BaTeNILCKOrO MPOTOKOJIA B BUIE 3HAUEHUI epeMeHHoi "request” -
11t 6710Ka 3ampoca u "sender"” - A ampeca OTIpaBUTENS 3ampoca.

+ 3amyckaercsl BBINOJIHEHHME MPOLEAYpbl IPOTOKOJIA BXOMSILErO 3alpoca, B Mpolecce KOTOpOou
aHATM3UPYETCSl COICpKUMOe TepeMeHHOH 'request" W Qopmupyercs OTBET B IepeMEHHOU
"answer". [lo OKOHUaHUIO BBINMOJHEHHUs MpoIenypbl Gopmupyercs mepemeHHas "rez", KoTopas
yKa3blBa€T TPAHCIOPTY Ha (AaKT TMOJy4eHHsS MOJHOLEHHOTO 3ampoca U (OpMHpPOBaHUE
KoppekTHoro otrBera (false) mimm HEOOXOIMMOCTh TPAHCIOPTY OXKHUIATh OCTABIIMXCS JaHHBIX
(true).

+ Ecmu B pesynprare mpouenypbl o0OpaboTku mepeMmenHas 'rez" paBHa 'false' m oTBeT B
nepeMeHHoi "answer" He HYJIEBOM, TO TPAHCIOPT OTHPABISET OTBET M OOHYINSET HAKOIUICHHE
"request".

« Ecmu B pesynapraTe mporeaypbl o0paboTku mepemeHHas 'rez" paBHa 'true' TO TpaHCIOPT
MIPOIOJDKAET OKUAATH JaHHbIe. [Ipy moaydeHnu cremayronei mopuy JaHHBIX OHU JOOaBIISIOTCS K
nepeMeHHo# "request” ¥ BBIMOJTHEHUE TIPOIIETYPHI TOBTOPSETCS.

2. YacTh NPOTOKOJIA VISl MCXOASALIUX 3aNPOCOB

[TpoToKON UCXOIAMIMX 3aMpOCOB pabOTaeT B KOOMEpAIMH C UCXOMASIIUM TPAHCIIOPTOM U OTIEIbHBIM
o0wvexToM "llomp3oBaTenbekoro mpoTokona". McTouHMKOM 3alipoca yepe3 MPOTOKOJI MOKET BBICTYIATh
¢byuknus obmecucreMHoro API monb30BaTenbcKkoro mporpaMMUpPOBAHUS MCXOISALIET0 TPaHCIOpTa int
messlO( XMLNodeObj req, string prt );, B mapaMeTpax KOTOPOU yKa3bIBACTCSI:

+ req - 3ampoc B Bujae aepeBa XML co CTpyKTypoil COOTBETCTBYIOIIEH BXOIHOMY (opMmary
peaTM30BaHHOTO MTPOTOKOJIA;
« prt - umsg moxayis "UserProtocol”.

3ampoc OTIPaBIICHHBIN BBINICYKa3aHHBIM 00pa30M HANpPaBISITECSA B MPOLEAYPY OOpabOTKH 3armpoca
npotokona (puc.3) ¢ HISHTU(PUKATOPOM TOIH30BATEILCKOTO IMPOTOKOJA YKa3blBAEMbIM B aTpuOyTe
req.attr("Protlt").
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Puc.3. Bxknanka npoucaypsl O6CJ'Iy)KI/IBaHI/IH HUCXOOAIUX 3alIpOCOB.
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Bxknaaka npouenypsl 0OpabOTKM HCXOAALIMX 3alpOCOB COJIEPXKHUT I0Je AJs BbIOOpa BHYTPEHHETO
s3b1ka porpammupoBanus OpenSCADA u nose BBOAa TEKCTa MpoLeypsl 00padoTKH.

Jnst mpouenypsl 00paboTKU MpeIonpeesieHbl CAeIyIoIIe TepeMeHHbIe OOMeHa:
« io - XML y3en oOMeHa C KIMEHTOM, 4epe3 KOTOpBIA MPOTOKOJ NMPUHUMAET 3alpochl U B
KOTOPBII MOMENIAaeT Pe3ysbTaT ¢ (HOpMaTOM pealln3yeMbIM B IIPOLEAYPE;
« tr - OOBEKT TPaHCIOpTa, IPEAHA3HAUCH Ul BBI30Ba (DYHKIUH TpaHCTIopTa string messIO( string
mess, real timeOut = 1000 ); "tr.messIO(req)".

OO6mmii cieHapuii GopMUPOBaHUS UCXOIAIIETO 3aMpoca:
- ®opmupoBanne XML-nepeBa B COOTBETCTBUU CO CTPYKTYPOM peanu3yeMoOl IPOTOKOJIOM M
yKa3zaHue UAeHTU(UKATOpa MOIb30BATEIBCKOT0 IPOTOKOJIa B arpudyTe "Protlt".
« OrtnmpaBka  3ampoca K  TpaHcmopTy — depe3  nportokon  SYS.Transport["Modul"]
["OutTransp"].messlO(req,"UserProtocol”); .
- Bri6op nmonp3oBatensckoro nHTepderica B coorBeTcTBUU ¢ req.attr("Protlt") u nHunmammzamms
MEPEMEHHBIX UCXOAAIIET0 TPAHCIIOPTA 10 - COOTBETCTBEHHO K MepBoMy aprymeHTy messlO() u tr -
o0wekT "OutTransp".
+ BbI30B npouenypsl Ha MCIONHEHHE, KOTopas o0paboTraB cTpykTypy "io" ¢opmupyer mpsamoii
3anpoc TpaHcnoprty tr.messlO(req);, pe3ylbTaT KOTOPOTO 00padaThIBAETCS M TOMEIIAETCS HA3al B
10.

CyTb BbIIENEHHMS TPOTOKOJBHOM YacTHM KOJAa B HPOLEAYPY I0JIb30BATEIBCKOTO IPOTOKOJA
3aKJII0YaeTCsl B YNPOUIEHUU HHTepdeiica KINEHTCKOro oOMeHa IpU MHOIOKPaTHOM HCIIOJIb30BAaHUM U
npeznonoraeT ¢opmupoBanue cTpykrypel XML-y3na oOmeHa B Buje aTpuOyTOB aJpecoB YyHal&HHBIX
CTaHIIMM, aJpecoB YMTAEMBIX U 3alKCHIBAEMBIX TEPEMEHHBIX, a TAK)K€ 3HAYEHUH caMHX NEPEMEHHBIX.
[Tpu 3TOM Bech Ipy3 HEMOCPEACTBEHHOIO KOJUPOBAHMS 3a1poca U JeKOJUPOBaHUS OTBETA BO3JIaraeTcs Ha
IPOLEAYPY MOJIB30BATENBCKOTO MPOTOKOJIA.
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