Moayab noacucteMsl “IIpoToxoanr”
<UserProtocol>

Mooynwb: UserProtocol

Hwma: [Tonp30BaTenbCKU MPOTOKOJI

Tun: [TpoTokon

Hcmounux: [prot_UserProtocol.so

Bepcus: 0.6.0

Aemop: Poman CaBouenko

ITo3BonseT co3aaBaThb COOCTBEHHBIE IT0JIb30BATCILCKHE IIPOTOKOJIbI Ha JIFO00M

Onucanue: OpenSCADA si3bIKe.

Jluyensusa: |GPL

OrnaBneHue

Moaynb noacuctemMbl “[MpoTokonbl” KUSErProtOCOI>........... e
BBEIEBHUE. ...t e et e ettt e et e et e e e e e et e e e et e e ra e ea e raaan
1. YacTtb npoToKona AN BXOOSLLUMX 3AMPOCOB......ccu.eeneeeeeeeeeeeeeeeeeaeea e e e e e e e e eeaeenns
2. YacTtb NpoToKona ANA UCXOAALUMNX 3AMPOCOB. .. ...uu.eeenneeerneerenneeeeneereneeeesneeeeneersnaeeeannns




BBeaenue

Monyns TpancnopTHoro nporokona UserProtocol mpenHasHaueH Juisl IpeJOCTaBIEHUE [10JIb30BATEIIO
BO3MOXHOCTH CO3[JaHHs pealn3aliii pa3IMuHBIX MPOTOKOJOB COOCTBEHHBIMH CHJIAMH Ha OJHOM U3
BHyTpeHHUX s3bIKkOB OpenSCADA, oObuno JavalikeCalc, m He mnpuberas K HHU3KOYpPOBHEBOMY
nporpammupoBannio OpenSCADA.

OcHOBHas 1lelb MOAYJS - YOPOCTUTh 3anady mnojkioueHus k cucteme OpenSCADA ycTpoiicTs
MCTOYHHUKOB JTAHHBIX, KOTOPbIE UMEIOT HE3HAUUTEIHHOE PACIIPOCTPAHEHUE W/WUJIN MPEIOCTABISIOT HOCTYII
K COOCTBEHHBIM JAaHHBIM IO CHEMU(PUIECKOMY TPOTOKOIY, OOBIYHO JIOCTATOYHO TMPOCTOMY ISt
peanuzanuu Ha BHyTpeHHEM si3bike OpenSCADA. [[ns peanuzanuu 3TOTO MPETOCTABISIETCS MEXaHH3M
dbopMupOBaHUs TPOTOKOIA UCXOIAIIETO 3ampoca.

Kpome MexaHM3ma MpoTOKOJIa MCXOMSIIEro 3ampoca MpPEeAoCTaBIsIeTCs MEXaHW3M IPOTOKOJIA
BXO/ISIIIIETO 3ampoca, KoTopblii mo3BoisieT OpenSCADA o06cnykuBaTh 3apochl Ha MOTYYeHHE JaHHBIX 10
CHenu(pUIECKIM MPOTOKOJIAM, KOTOPBIE JOCTATOYHO MPOCTO MOTYT OBITh PEATM30BAHBI HA BHYTPEHHEM
s3bike OpenSCADA.

Monynb mpenocTaBisieT BO3MOKHOCTh CO3[aHUSl pealn3alldii MHOXKECTBA PA3IUYHBIX MPOTOKOJIOB B
o0wekre "[lonb3oBarensckuii mpotokon" (puc.l).
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Puc.1. OcnoBHas Bkinaaka oonsekta "[1op30BaTeIbCKUNA MPOTOKOM".

['maBHas BKIIaJKa COJAEPKUT OCHOBHBIE HACTPOIKHU MOIB30BATEIBCKOTO MTPOTOKOIA!
+ Paznen "Cocrosinue" - COAEp>KUT CBOMCTBA, XapaKTEPU3YIOIIUE COCTOSIHUE MPOTOKOJIA!
«  CocmosHue - TEKylllee COCTOSTHUE MPOTOKOJIA.
Brnouen - cocrosHue npotokosa "BxitoueH".
« B/]- B]1 B KOTOpO# XpaHUTCS KOHPUTYpAITHSI.


http://wiki.oscada.org/Doc/JavaLikeCalc?v=dhs
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+ Paznen "Kondurypauus" - HemocpeaCcTBEHHO COJIEPKUT MO KOH(PUTYpaLlUu:
« ID - uadopmartus 00 uaACHTU(HUKATOPE MTPOTOKOIIA.
«  HMwmsa - yka3bIBaeT UMs IPOTOKOJIA.
+ OnucaHue - KpaTKOe OMUCaHKUE MPOTOKOJIA U €r0 Ha3HAUYCHUSI.
«  Brmouams - yka3piBaeT Ha cocTosiHue "BiirodeH", B KOTOpOe MEepPEeBOAUTH MPOTOKOJ
MIPH 3arpys3Ke.

1. YacTp IMPOTOKOJIA AJ BXOAAIIIHUX 3aIIPOCOB

[TpoTokon BXOASIIMX 3alpPOCOB PabOTaeT B KOOMEPAIMH C BXOJISIIMM TPAHCIIOPTOM U OTACIBHBIH
00bekT "Ilomp30BaTEeNTLCKOTO0 MPOTOKOJIA" yKa3bIBACTCS B TMOJIE KOH(GUTYpAIMK MPOTOKOJA TPAHCIOPTa
BMecTe ¢ uMeHeM moayisa UserProtocol. B nanpHeiiem Bce 3ampochl K TpaHCIOPTY OyAyT HAIPaBISATHCS
B TIpoIieAypy 00paboTKH 3ampoca mpoTokoia (puc.2).
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Puc.2. Brnagka npouenypbl 00pab0TKH BXOASAIINX 3aIIPOCOB.

Bxknaaka npouenypsl 00paO0TKH BXOJAIIMX 3alIPOCOB COAEPIKUT I0JIE AJIsl BBIOOpA BHYTPEHHETO S3bIKa
nporpammupoBanust OpenSCADA u mosie BBoja TeKCTa NpoLeaypbl 00paboTKH.

Jns mpouenypbl 00paOOTKH TPEIONPEICICHBl CICAYIOIINE TMEePEMEHHbIE OOMEHA C BXOMASIIMM
TPaHCIIOPTOM:
+ rez - pe3yabTar 00paboTku (false-moxHbIHM 3ampoc;true-He MOJHbBIHN 3ampoc);
+ request - COOOIIIEHUE 3aIPOCa;
+ answer - COOOIIICHUE OTBETA;
« sender - OTIIPABUTENb 3aIPOCA.

OO6muii crieHapuit 00pabOTKU BXOSAIIUX 3aIIPOCOB:
- 3ampoc Qopmupyercs yHaNE€HHOW CTaHIMEH ¥ Yepe3 CeTh IMOMNajaeT Ha TPAHCIOPT
OpenSCADA.
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+ OpenSCADA TpancnopT mnepenaér 3ampoc, BBIOpAaHHOMY B II0JIE IPOTOKOJA, MOJIYIIIO
UserProtocol 1 00beKTy MOIb30BaTENILCKOTO MPOTOKOJIA B BUJI€ 3HAUCHUH IIepeMeHHoH "request” -
1utst 6710Ka 3ampoca u "sender" - s agpeca oTIpaBUTENs 3ampoca.

+ 3amyckaercsl BBINOJIHEHHE IPOLEAYPbl IPOTOKOJIA BXOMSILErO 3arpoca, B IPOLECcce KOTOPOM
aHATM3UPYETCsl COJCpKMMOE TepeMeHHOH 'request" u Gopmupyercs OTBET B I€pEeMEHHOU
"answer". [lo oxkoHYaHHWIO BBIMOJHEHUSA MpoleaAypbl popmupyercs mepemeHHas 'rez", koTopas
yKa3bplBae€T TPAHCIOPTY Ha (aKT TMOJYyYeHHsS IMOJHOLEHHOTO 3ampoca U (OPMHPOBAHUE
KoppekTHOTO oTBera (false) mim HEOOXOIMMOCTH TPAHCIOPTY OKHUIATh OCTABIIMXCS JAaHHBIX
(true).

+ Ecnu B pesynbrare mpouemypbl oOpaboTku mepeMeHHas 'rez" paBHa 'false' m oTBeT B
nepeMeHHoil "answer" He HYJEBOW, TO TPAHCIOPT OTIPABIAET OTBET U OOHYINAET HAKOIUICHHE
"request".

« Ecmu B pesynapTaTe mporeaypbl o0paboTku mepemeHHas 'rez" paBHa 'true' TO TpaHCIOPT
MIPOIOIDKAET OKUAATh JaHHbIe. [Ipy momydeHnn crieayroniei mopuy JTaHHBIX OHU TOO0aBIIIOTCS K
nepeMeHHo# "request” ¥ BBIMOJTHEHUE TIPOLIETYPHI TTOBTOPSETCS.

n n

2. YacTh NPOTOKOJIA JISI MCXOASALIUX 3aNPOCOB

[TpoToKON MCXOAAMIMX 3aMpPOCOB paboOTaeT B KOOMEPAIMH C UCXOASIIMM TPAHCIIOPTOM U OTIEIHHBIM
o0wvexToM "llonp3oBaTenbekoro npoTokoia". MICTOUHMKOM 3ampoca yepes3 MPOTOKOJI MOYKET BBICTYIATh
¢bynknus obmecucreMHoro API mosb30BaTenbckoro mporpaMMUpPOBAaHUs MCXOIALIET0 TpaHCIOpTa int
messlO( XMLNodeObj req, string prt );, B mapaMeTpax KOTOPOH yKa3bIBACTCS:

+ req - 3ampoc B Bujae aepeBa XML co CTpyKTypod COOTBETCTBYIOIIEH BXomHOMY (opmary
peaTn30BaHHOrO MIPOTOKOJIA;
« prt - umsg moayis "UserProtocol”.

3ampoc OTIPABIICHHBIN BBINICYKa3aHHBIM 00pa30M HAMpaBJIATHCS B MPOIEAYpy OOpabOTKH 3ampoca
npotokona (puc.3) ¢ HIASHTU(PUKATOPOM TOIH30BATEIBLCKOTO IMPOTOKOJA YKa3bIBAEMBIM B aTpuOyTe
req.attr("Protlt").
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Puc.3. Bxnanka npoucaypsl O6CJ'Iy>KI/IBaHI/I}I HCXOOAIHUX 3aIIPpOCOB.
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Bxknaaka npouenypsl 00paOOTKH HCXOASAILIMX 3alpOCOB COAEPKUT IOJIE I BBIOOpPA BHYTPEHHETO
s3b1ka nporpammupoBanus OpenSCADA u nose BBOJa TEKCTa MpoLeaypsl 00paboTKH.

st mporerypsl 00paboTKH MpeaonpeeieHbl CIeayIOIIHe epeMEeHHbIe 0OMeHa:
« io - XML y3en oOMeHa ¢ KIMEHTOM, 4Yepe3 KOTOPBIH MPOTOKOJ MPUHUMAET 3ampochl U B
KOTOPBII MOMEIaeT pe3yynbTaT ¢ (HOpMaTOM pealn3yeMbIM B IPOLEAYPE;
+ tr - 00OBEKT TpaHCIOpTa, MPETHA3HAYCH JIJIS BBI30Ba (DYHKIIUH TpaHcropTa string messlO( string
mess, real timeQOut = 1000 ); "tr.messIO(req)".

OO6mmii cieHapuii GopMUpPOBaHUS UCXOIAIIETO 3aMpoca:
« ®opmuposanne XML-nepeBa B COOTBETCTBHHU CO CTPYKTYpOH pealnu3yeMON IPOTOKOJIIOM H
yKa3aHue UAeHTU(UKATOpa M0Ib30BATENBCKOI0 IPOTOKOIa B arpudyTe "Protlt".
« OrtnmpaBka  3ampoca K  TpaHcmopTy — uepe3  nportokon  SYS.Transport/"Modul"]
["OutTransp"].messIO(req,"UserProtocol");.
+  BriOop monw3oBarensckoro uHTepdeiica B coorBeTcTBUU ¢ req.attr("Protlt") u naunmanmzamms
MEPEMEHHBIX UCXOSIIET0 TPAHCIIOPTa 10 - COOTBETCTBEHHO K MepBoMy apryMmeHTy messlO() u tr -
o0wekT "OutTransp".
+ BbI30B mpouenypsl Ha UCIOJIHEHUE, KOTopas o0paboTaB cTpykTypy "io" ¢opmupyer npsmoii
3arpoc TpaHcHopTy tr.messlO(req);, pe3ynbTaT KOTOPOro 00padaThIBACTCS U IMOMEIIASTCS HA3a]l B
i0.

CyTb BbIIENEHMST NPOTOKOJIBHOW YacTM KOAA B HPOLEAYPY I0JIb30BATEIBCKOTO IPOTOKOJA
3aKJII0YaeTCcsl B YNPOUIEHUH HHTepdeiica KINEHTCKOro oOMeHa NMpU MHOTOKPaTHOM MCIIOJb30BaHUU U
npeznonoraer ¢opmupoanue cTpykrypel XML-y3ma oOMmeHa B Buae aTpuOyTOB aapecoB YAAIEHHBIX
CTaHIIMM, aJpecoB YUTAEMBIX U 3alHCHIBAEMbIX TEPEMEHHBIX, a TAK)K€ 3HAYEHUI caMHX NEPEMEHHBIX.
[Tpu 3TOM Bech Ipy3 HEMOCPEICTBEHHOTO KOJUPOBAHMS 3a1ipoca U JeKOJUPOBaHMS OTBETA BO3JIaraeTcs Ha
IPOLEAYPY MOJIb30BATENBCKOTO MPOTOKOJIA.
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