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5= CHCTEMHAS WHTETPALHS
KOMMYHANBHOE X03AMCTBO

OpraHunsaumsa HaOgEXKHbIX

KOHOJIOB CBSI3M NPU nepeaaye
TEeXHOJIOrMUYECKMX AAHHbIX

Pomar bonbiuakos

B cratbe onvMcaHo nporpamMMHoe pelueHue Ans ynpaBieHUs KAHANAMU Nepeaaym AAHHbIX
pacnpegenénromn cucrembl ACY TI1. NMporpamma cnocobHa obecneunts CMMNNEKCHBIA MK
AynnekcHbii obMeH Mexay AByms U bonee yaanéHHbIMM Toukamu 6e3 ncnonb3osaHmus npo-
BOAHBIX CpeAcTe cBa3u. [laHo onMcaHne HOAEXHOrO MEXAHM3MA OBMEHA AAHHBIMM MeXAY
ABYMS YAANEHHBIMM O6BbEKTAMM NO HEHOAEXHLIM KAHANAM cBsi3u. PaccmoTpeH peanbHbii
NPOEKT ABTOMATU3ALMM BOAOHACOCHBIX CTAHLUMM, B POMKOX KOTOPOro 6b1n noaTBe pXAEHbI
KOPPEKTHOCTb U Tpebyemas HaAEXHOCTb 3TOM NPOrpaMMbl Npu obecneyeHnmn nepeaaym
TEXHONOrMYECKMX AAHHBIX Ans cuHxpoHusaumm asyx SCADA-cucrem.

BBEAEHME

B mpotrecce aBTomMaTH3aIMKM 9acTo BO3-
HUKAeT 3a1a4a cOopa JaHHBIX C YIAIEHHBIX
00BEKTOB U Mepeaaur UX B MyHKT 00paboT-
k1 aHHbIX. OMHAKO JaieKo He BCEeria ecTh
BO3MOXHOCTh O0ECIIeUUTh TaKOil ymanéH-
HBI 0OBbEKT HAAEXKHBIMU U CTAOMJIBHBIMU
KaHaJlaM¥ CBSI3U, TAKUMU KaK, HaTIpumep,
KabenbHbIe KaHATTBI. B 9TOM citydae mpuxo-
OUTCS TpuberaTb K MeHee HaaEXHBIM
KaHaJlaM CBSI3U, HalIpuMep OeCTIPOBOTHBIM
KaHajlaM B O€3MIIEH3MOHHOM [arna3oHe
433 MI1 ¢ MOIIHOCTBIO TIepeAaTYnKa 10
10 MBT. OTCcyTCTBHE CTOMMOCTH BIaACHUS
KaHAJIOM CBSI3U SIBJISIETCSI €T0 HECOMHEH-
HBIM TOCTOMHCTBOM, HO Tpo0jieMa TaKuX
KaHaJIOB CBSI3M COCTOMT B TOM, YTO OHU
MEeHee YCTOMYMBBI K BO3AEUCTBUIO BHEII-
HUX (haKTOPOB, TaKUX KaK LIMPOKOMOIOC-
Hble TIOMEXM (HampuMmep, OT BOEHHBIX
cpencts cBsi3u u POB).

Puc. 1. 06wumit BuA MawmHHoro 3ana BHC-2

CylecTByeT MHOTO BapMaHTOB Opra-
HM3alMU yIaJ€HHOTO B3aUMOJIEUCTBUS
0e3 MCIMOIb30BaHUSI TPOBOJHBIX CPEICTB
cBsi3u. OUEeBUIIHO, YTO ISl JOCTUXKEHUS
MaKCHUMaJIbHOM HaAEXHOCTH CJeayeT
MMETh BO3MOXHOCTb OMNEPATUBHO CMe-
HUTb KaHAJI CBSI3U B CJIy4ae ero HeyaoBJie-
TBOPUTEIbHOI paboThl. 1151 3TOr0 HEOO-
XOIMMO OpPraHM30BaTh MEXaHU3M aBTOMa-
TUYECKOTO TEPEKITIOUeHUsT MEXIy KaHa-
JIaMM M aHaJM3 KayecTBa KaHajia Tie-
penauu AaHHbIX. TakuM 00pa3oM MOXKeT
ObITh PEaJM30BaHO PE3EPBUPOBAHME Ka-
HAJIOB CBSI3U.

3AAAYA ABTOMATU3ALMM
3amaveii, B paMKax KOTOpOi TpeOoBa-
JIOCh  OpPraHM30BaTb aBTOMAaTUYECKOE
yopaBjieHUe KaHajiaMu OecrpOBOJHOM
CBSI3U, CTaJl IPOEKT MO CO3[IAHUIO aBTOMa-
TU3UPOBAHHON CUCTEMBbI YIpPaBJIEHUS BO-

——

m

JIOHACOCHOW CTaHIMEel BTOPOTo IMOabEMa
(ACY BHC-2) mno 3akazy MVYII «Bomo-
KaHam» T. 3ejeHorpancka KammHuHTpam-
ckoit ob6mactu. OOmMiA BUI MAaIIMHHOTO
3asa BHC-2 nokasan Ha puc. 1.

ACY BHC-2 mnpeacraBnsier co0oii
YeJI0BeKO-MaIlllMHHBINA KOMITIEKC U TIpei-
Ha3HaveHa st
@ INCTIETYePCKOTO KOHTPOJST U AMCTAH-

IIMOHHOTO YIPABJIEHUS JIEKTPOIIPUBO-

MaMl TEXHOJIOTMYEeCKMX arperaTtoB

HACOCHO CTAaHIINU W CKBAXWH;

@ o0ecreueHNsT aBTOMATUIeCKON paboThI

TEXHOJIOTUIECKUX arperaToB;
©® IUCTIETYEPCKOTO KOHTPOJST OCHOBHBIX

TEXHOJIOTUIECKUX TTapaMeTPOB;
® hopMUpOBaHUSA aBapUUHON W TIpend-

YIIPEeIUTETbHOM CUTHATTM3AIMY Ha OCHO-

BE COCTOSTHUSI OOOPYIOBaHUS M 3Haue-

HUI TEXHOJIOTMYECKNX TTapaMeTPOB;

@ ompeneNieHrsT BpeMeHU PaboThl U TIPO-

CTOST TEXHOJIOTMYECKOTO 00OPYI0BaHNS;
@ (popMUpOBaHUS B pealbHOM MaciiTabe

BpeMEHM ¥ HAKOIUJIEHWSI MaHHBIX O

COCTOSTHMM TEXHOJIOTMUECKOTO 000py-

TIOBaHUS;
©® (hopMUpPOBaHUS OTUYETHBIX U CTATUCTU-

YECKUX TOKYMEHTOB.

CrpykrypHas cxema ACY BHC-2 nipu-
BeZieHa Ha puc. 2. B coctaBe mokazaHHO
CTPYKTYPBI UCTIONB3YIOTCS TPYU BUIA yHa-
JIEHHBIX 00BEKTOB, MEXKIY KOTOPHIMU He-
00XOAMMO OPTaHM30BaTh B3aMMOIEHCT-
BUE:

o ckBaxuHa (BHC mepBoro mogbéma) —
9TO TEPPUTOPUATHHO YHAIEHHBIH OT

BHC-2 o0bekT (puc. 3), Ha KOTOpOM
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BHC-2

1. CAY BHC

2. Cuctema cBSi3M CO CKBOXKMHAMMN
no pagnokaxany 433 Mry

3. Cuctema cBasm
C AMCNETYEPCKNM MyHKTOM
(pammokanan 433 Mru, GSM-kaHan)

CKkBaXuHa

1. Hacoc
2. LLut ynpasnexus
3. Pacxopomepsl

Puc. 2. CtpyktypHaa cxema ACY BHC-2

YCTaHOBJIEHBI HACOC, IIUT yIPaBICHUS

CKBaXXHOI, pacXoIoMep;
® BomoHacocHas craHuus (BHC-2) —

00beKT, Ha KOTOPOM YCTaHOBJIEHA

crcTeMa aBTOMaTU3MPOBAHHOTO YIIPaB-
nenus BHC (CAY BHC), ob6ecrieun-

Balolasl IIeHTPAIM30BAHHOE YIIpaBJie-

HHE W IUCIEeTYEPU3ALNIO CKBAXUH TI0

pannokaHanam 433 MI'1, a Takke pea-

JIN30BaHA CUCTEMa CBSI3UM C LIEHTPab-

HBIM JUCMeTYepCckKuM IMyHKToM MYII

«BonokaHany;
® 1IEHTPATbHBIN IUCTIETICPCKUI ITyHKT —

00BEKT, HA KOTOPOM YCTaHABIMBAETCS

cuctema cBssu ¢ BHC-2 u SCADA

MYVII «Bonokanain».

B pamxkax aToro mpoekrta TpebGOBaIOCH
OpraHM30BaTh aBTOMATU3MPOBAaHHOE Pabo-
yee MEeCTO IIEHTPAIbHOTO TUCTIETYEPCKOTO
nyHkta (APM LJIT), xoTopoe MOIKHO
obecrneunBaTh LIEHTPATN30BAHHBIN COOD,
00paboTKy, XpaHeHUE W BU3YaTU3aLNIO
coOpaHHOl ¢ 00beKTa aBTOMATU3ALUU
nHdopmaumu. Kormmst skpana APM nuc-
neryepa npuBeaeHa Ha puc. 4. BHC-2
yhpaBisieTcs JokanbHOil cuctemoir ACY
TII, nmeromieit coocTBeHHYI0 SCADA
DkpaHHble Gopmbl JoKaabHO SCADA-
cuctembl Ha BHC-2 aHamornyHbl 3KpaH-
HeIM dopmam APM nucnerdyepa. Bumy
BO3MOXHOCTHU TIOSIBIIEHUSI Ha OOBEeKTe
BOISIHBIX OpbI3r yrmpaBieHue SCADA-
CHCTEMOM OCYIIECTBIISIETCS C UCTIOIb30Ba-
HUEM IbUIEBIAaro3aluiiéHHOTO CeHCOop-
HOTO MOHUTOPA, & CaM MOHUTOP BMOHTU-
pPOBaH B JIMLIEBYIO MaHeNb 1IKada yrnpas-
nenus. Cranuust BHC-2 pacnonaraercst
Ha yJaJleHuY MPUMEPHO JABYX KUJIOMETPOB
OT LIEHTPAJIbHOTO JUCTIETYEPCKOro MyHKTa
U HaxOIUTCSl BHE 30HBI HAIEXKHOI pagno-

CKBaXMUHbI
(8 wr)

LleHTpanbHbli

AMUCNETYEPCKUA NYHKT

1. Cuctema cBssn ¢ BHC-2

2. SCADA MVYI «BopokaHan»
OCHOBHOIi KaHan CBA3u
(pammnokanan 433 Mr'u)

Pe3epBHbIii KaHan cBs3u
(GSM-kanan)

CBSI3M, KOTOPOI MPEMSITCTBYIOT 30HA ro-
POICKOI 3aCTPONMKM M JIECHO MacCHUB.
ObecnieyeHre 00beKTa KabeIbHOM CBI3bIO
HE MPEACTaBJSIOCh BOBMOXHBIM B CUITY
OTCYTCTBUSI HEOOXOAMMbBIX KOMMYHMKa-
LIMI1 ¥ BBICOKOI CTOMMOCTM OpraHu3aluu
TaKMX KaHaJOB CBSI3U. Takum oOpaszoMm,
€MHCTBEHHbIA MPUEMJIEMbIA B AaHHBIX
YCJIOBUSIX CITOCOO obecrieueHust nepegayu
TEXHOJOTMYECKMX TAaHHBIX — UCITOIb30Ba-
HUE CPEICTB PAAUMOMOJEMHOI CBSI3U.
OCHOBHOI KaHaj ObUI pealiM30BaH Ha
paguoMozemax, pe3epBHblii — Ha GSM-
COEeMHEHUU.

MPOrPAMMA YNPABJEHUS
KAHAJIAMM CBSI3M
NMPU NEPEQAME
TEXHOJIOFTMYECKUX AAHHbBbIX
J1J1st yripaB/ieHUST KaHaJIaMK CBSI3U ObLIa
pa3paboTraHa cIieluagbHas IIporpamma,
KOTOpasi CIIOCOOHA OCYILECTBIISITh MAHMU-
IYJISILUN C 3aPErMCTPUPOBAHHBIMK KaHa-
JIAMU U MOXKET 00ECIIEUnTh Iepeaady Tex-
HOJIOTMYECKUX OAHHBIX MEXIy ABYMS W
o6onee SCADA-crcTeMaMu.

Puc. 3. Ckaxuna (BHC nepsoro nogbéma)

OcHOBHBIE (DYHKIIMU, KOTOpPbIE OBLIA
peayn30BaHbl B 9TOI MporpaMMe:

@ B3anMojeiicTBue ¢ JokaabHoit SCADA-
CUCTEMOIA;

© peanu3anvsi MHANBULYATHbHOTO TTPOTO-
KoJIa OOMeHa TaHHBIMU;

©® BO3MOXHOCTh CO3JaHUST YNaJE€HHOTO
TIOAKITIOUEHUSI M pabOTHI C UCTIONH30Ba-
HUEM TPaAUIIMOHHBIX CETEBBIX MPOTO-
koo TCP/IP u UDP;

@ co3/laHNe KaHaja CBSI3U C UCIIOIb30Ba-
HHUEM PaTrOMOJEMOB;

@ co3/laHNe KaHaja CBSI3U C UCIIOIb30Ba-
Huem GSM-monemMoB;

©® KOHTPOJTb HAJIMIMS KaHAJIa CBSI3H;

@ cMeHa KaHaja CBSI3H;

@ perucTpanus CcoOBITUIl BHYTpeHHEH
paboThl MPUIOXEHUSI U OOMeHa JaH-
HBIMU.

IIporpamma Obuta MocTpoeHa Mo MpUH-
LWy KJIWEeHT-CEPBEPHOTO B3aWMOJEH-
ctBUs. B ponu ximeHTa u cepBepa BBICTY-
MaeT OJVH W TOT Xe TPOTPAMMHBIA MO-
nyab. Poixb KOHKPETHOTO TPMIOXKEHUS
OTIPENeNISIeTCSI COOTBETCTBYIOLIUMU HACT-
poiikamu. Pa3zHuiia Mexmy KJINEHTOM U
CepBEPOM 3aKITIOUAeTCs B TOBEACHUN Kax-
noro u3 Hux. [list odecriedyeHnsT HagEXKHOM
U KOHTPOJIMPYEMOIi pabOThl MPUIOKEHUS
ObLT pa3pabOTaH COOCTBEHHBINM IMPOTOKOII
oOMeHa JaHHBIMM U YIIpaBJIeHUs KaHaja-
MU CBSI3U, OMTMCHIBAEMBbIi1 asiee.

CepBep B JaHHOM CJIy4yae MMacCUBEH: OH
HE BOCCTAaHABJIMBAeT KaHaJbl CBS3U, HE
UHULMUPYET OOMEH U He YAepXUBaeT
KaHaJ cBs3u. Bee 3T pyHKIIMM Bo3moXke-
HBI Ha KJIMEHTCKYIO0 YyacTb. CepBep TOIbKO
«CJyniaeT» BCe 3aperucTpUpOBaHHBIE
MOPThI, K KOTOPBIM TMOAKJIIOUEHBI CPeJi-
CTBa CBSI3U, a TAKXKE OTBEYAET Ha 3alpOChl
kaveHTa. ToabKO B ciyyae YCMELIHOTo
YCTaHOBJIEHMSI KaHaja CBSI3U CepBep ¢
3aJaHHON MEPUOANYHOCTBIO OMpPAIINBAET
«cBo» SCADA-cucreMy M oTmpaBisieT
OOHOBJIEHHBIE 3HAYEHUS KIUEHTCKOMY
npuioxeHuto. CepBepHasi yacTb ycTa-

CTA 4/2011

© CTA-TIPECC

www.cta.ru

63



64

CUCTEMHAA4 MHTEFPALI,MSI/KOMMYHAHI:HOE XO39MCTBO

P Tpagmen Apxus Perncrpaumss Keutuposanue
21 1.24
0.0 -1000000
Cron
0.0 [ -w000000| —— s 10:24
[=ETT
PN -3 -3 i
0.0 -1wee0e0
S 2 F
0.0 ] -wsoonen
i
[0.00 : 105.30
0.0 100008100
3 == i
N ol
1.76 1.78

(L-E (Bpeen | Aats  Gaeessss ks

— | oo | 0ur | Hacys pruwmss

e — T
0.0 ue0s000| KT C

r S = TrTTRAT T
Bhe | | xrr
LLaid [z Py Comowrms 7% sopaes
I T T T -

Puc. 4. Konusa s3kpana APM gucnetuepa

HaBJIMBaeTCA Ha yHaJIEHHBIM OOBEKT, Ha
KOTOpPOM OOJIBIIIMHCTBO CHCTEM paboTaeT
B aBTOMAaTUYECKOM pexXume 0e3 BMella-
TeIbCTBA oIlepaTopa. IlosTomMy dYeMm
Tpollle OpraHN30BaHa paboTa MOACUCTEM,
TeM HajJgxHee paboTaeT BCs cucTema.

OCHOBHBIC (DYHKIIUM BO3JIOXKEHBI Ha
KJIMEHTCKOe TIpuioxeHue. KiameHTckas
YacTh YCTaHABIMBACT KaHaJ CBSI3W, KOHT-
pOJIMpPYeT €ro COCTOSIHUE, WHULIMUPYET
00OMEeH TaHHBIMM U peajiu3yeT MEXaHW3M
HanéxxHoro B3ammonelictBusi. CozmaHne u
yIpaBlIeHUe KaHaJIOM CBS3U 3aBUCHUT OT
TUIA co3daBaeMoro KaHaua. Hampuwmep,
€CJIM CO3MaETCsI PaIMOKaHA C UCITOJIb30Ba-
HUEM PaaMOMOJIEMOB, TO IJISI YCTaHOBJIE-
HUSI KaHajla CBS3U JOCTAaTOYHO MPOBEPUTH
JIOCTYITHOCTD YAaJEHHOTO MOJieMa 1 Kaye-
CTBO TIPOXOMSIIMX CUTHANOB. [TocKoIbKy
paguoMoIeMbl  CITIOCOOHBI  00ECTICUUTh
«ITPO3payHbIil» KaHasl, TO HUKAKUX JOMOJ-
HUTEJbHBIX JEHCTBUII HE IOTpedyeTcs.
HemHoro cioxHee mpolecc ycTaHOBJE-
Hus, Hampumep, GSM-kaHana. B 3Tom
ciTyyae HeoOX0IMMO CHavajla OpraHM30BaTh
«JT0O3BOH» JI0 YIaJIEHHOTO MOJiEMa.

[Tocne opranuzanyy KaHajla CBSI3U KJIM-
€HT 3arpallliBaeT Bce JaHHbIE C cepBepa
IUIsT obecrieyeHrsT HayaabHOM MHMIIMAI-
3auuu. [lpu aToM cepBep GUKCUPYET
3HAUYeHMs, OTIPaBICHHbIC KIUEHTY, B IIPO-
MEKYTOYHOM XypHaJie U Jajiee OTIpaBseT
JIMIIb U3MEHEHHbIE 3HaueHus. Takoii mosu-
XOJI CYLIECTBEHHO YMEHbIIAET KOJUYECTBO
JAaHHBIX, TIepelaBaeMbIX IO CETH.

Kaxnplii oTnpasiasieMblii ¥ ToJiydae-
MbIii TTaKET KOHTPOJIMPYETCSl Ha 11eJI0CT-
HOCTb MYTEM TPOBEPKU KOHTPOJbHOU
cyMMbl. KoOHTpoJjibHasi cymma BbIYMC-

JISIETCSl ¢ UCIIOJIb30BAaHMEM TMOOUMTOBOTO
npuMmeHeHus onepauun XOR (uckino-
yatoiee MJIN) Ko Bcemy makeTy U 3amu-
CbIBaeTCsS B 3arojioBoK IMakeTa. [laker
MPUHUMaETCs K 00paboTKe JUIlb Tocie
YCIIEIIHOTO TPOXOXIAEHUS TPOLEAYPhl
MPOBEPKU KOHTPOJIbHON CYMMBI.

Ha xaxnaplii mojiydeHHbIM TMakeT JaH-
HbIX IPUHUMAIOIIIasi CTOPOHA OTIPABJISIET
MOATBEPKAEHUE, B KOTOPOM 3alUChIBAET-
Csl YHUKJIbHBIM KOJ MPUHSITOTO MaKeTa.
Ha ocHoBe 2TOro moATBepXIEHUSI OT-
MpaBJieHHbIE JAHHbIE CUMUTAIOTCS TOJY-
YEHHBIMU U (DUKCUPYIOTCS B KypHaje
CUHXPOHU3MPOBAHHbBIX NaHHbIX. Eciu Ta-
KO€ MOITBEPXJIEHUE HE MOJIyYeHO, TO
JIaHHbIE CUYUTAIOTCS YTEPSIHHBIMU U OC-
TaloTcs B Oydepe Ha OTIpaBKy. DTU AaH-
HbIe OYyIyT IMOBTOPHO OTIIPABJEHBI TMPU
cJIeyIolieil mepenaye BMeCTe ¢ HOBBIMU
TTAaHHBIMU.

B cirywae ecnu KITMeHT He MOJTyJaeT MojI-
TBEPKICHUS Ha OTIPABJICHHBIC ITaKEThI
YCTaHOBJICHHOE KOJIMYECTBO Pa3 WU TPU
HaJIMYMU aKTUBHOTO KaHaJla CBS3U JIOJITOe
BpeMsI HEeT TaHHBIX OT cepBepa (3TO BpeMst
YCTaHABIMBAETCSI B HACTPOMKAX IpOrpam-
MbI), TO aBTOMATUYCCKU BKJIIOYAETCS
MeXaHM3M TIPOBEPKU HaJIW4Us KaHajia
cBs13u. MexaHM3M TIPOBEpKY OCHOBAaH Ha
aJTOPUTME «TPOMHOTO PYKOIOXKATHUST» (T10
aHajiorun ¢ nipotokoioM TCP). Kmment
OTIPABJISIET CEPBEPY KOHTPOJILHBIN TTaKeT,
B KOTOPOM 3aITMCaH KOJ MHULIMATA3AuN
nmpoBepKu KaHana cBsa3u. Cepsep Tipu
MOJTYyYeHUN TaKOTO ITaKeTa OTIIPaBIISIET
OTBETHBII ITaKeT, B KOTOPBI 3aIMChIBACT
Ko oTBeTa. KiMeHT mpu 1mosy4eHUr OTBe-
Ta OTHpAaBISIeT 3aKITIOUUTENbHBIN TIaKeT,
KOTODBII yKa3bIBaeT cepBepy, YTO KaHall
CBSI3U BCE €lI€ aKTUBEH U 0OMEH MPOI0JI-

xaercsl. B mporiecce oOMeHa KOHTPOJIb-
HBIMM TMaKeTaMU KJIWEHT OTCJIeXWBaeT
CKOPOCTH TTPOXOKIIEHUS TTaKeTOB U CPaB-
HUBaeT €€ ¢ MUHUMAJIbHO IOMYyCTUMON
CKOPOCTBIO TIepefladll NaHHBIX, KOTopas
3aaHa B HacTpolikax mpwioxeHus. Ecmu
3Ta CKOPOCTh MEHBIIIe MUHUMAITLHO TOTTY-
CTUMOW, TO KaHaJI CUMTAETCs HeKade-
CTBEHHBIM ¥ BKJIIOYAETCS MEXaHU3M
CMeHBI KaHana cBsi3u. Ecnu 3a ykazanHoe
BpeMsi HET OTBeTa OT cepBepa, TakKxke
3aITyCcKaeTCsl MeXaHW3M CMEHbI KaHauIa.

Ilpu cMeHe KaHajga CBSI3M KIHUCHT
OTIIPABIISIET CEPBEPY MAKET, COAepPXKAITUi
CTICLIMATIBHBINA KO/, KOTOPBI YKa3bIBACT,
YTO HEOOXOAMMO TPEKPaTUTh OOMEH U
OCBOOOIUTH PECYpPChl HUCIOIB3YEMOTO
KaHasa cBsi3u. B aToMm ciyuae cepep mpe-
KpalaeT OTIPaBKY NaHHBIX MO CETU, OCBO-
00KIaeT pecypchl UCIIOJIb3yeMOTO KaHaia
CBSI3U U MIEPEXOINT B PEKUM MPOCITYIINBA-
HUSI MOPTOB. Tak Kak OOCTaBKa 3TOTO
MmakeTa He rapaHTHUpOBaHa, KJIMEHT He
KXAET OTBeTa OT cepBepa, OH Jejaer
HeOOJIbIIYIO T1ay3y (Ha cydJaii eciu makeT
C 3aBeplIalolIMM KOJOM BCE-TaKU ObLI
JIOCTaBJIEH U CEPBEpP OCBOOOXIAET pecyp-
Cbl) M TIOCJIE DTOTO MEHSIET aKTUBHBII
kaHain. [Ipu aTOM mpuopuTeT aKTUBALUU
KaHaJIOB OTpPEAENSIeTCsl B HACTPOIKaX, Tie
3aperuCTPUPOBAHBI BCE BO3MOXHbIE KaHa-
JIbI CBsI3U. Tam e B HacTpoiKax MOXKHO
yKazaTb KOJMYECTBO MOMBITOK CO3IaHUSI
TUTST KQXK/I0TO KaHasa CBSI3U.

Peanuzanust Takoro npoTokosa B3auMo-
NeMCTBUSI KJIIMEHTa U cepBepa MPUIOXKEHUsT
MO3BOJIUJIA CO3[aTh MPOCTON U HAIEXHbBIN
MeXaHU3M OOMeHa NaHHBIMU B YCJIOBHSIX
0OJIBIION BEPOSITHOCTU MOTEPU AAHHBIX, a
TaKXe MO3BOJIMJIA YNpPaBIsITh KaHaJaMu
CBSI3U MexK1y ABymst oobekTamu. [Tpu aTom
nporpamMma TOCTpOeHa TakKUM 00pa3oM,
YTO yNpaBjeHHe MOXKET ObITh aBTOMaTHye-
CKHM WJIM PYYHBIM (OTEepaTop MOXKET CaMo-
CTOSITEIBHO MPUHSITh PEILIEHUE O HEeoOXO0-
NMMOCTA CMEHUTb KaHaJl CBSI3U U [aTb
COOTBETCTBYIOLLYIO KOMaHy KJIMEHTCKOMY
MPUJIOXKEHUIO).

OTaeabHO CTOUT OTMETUTb, YTO BCE HAM-
0oJiee 3HaYMMBbIe ITapaMeTpbl paboThI TPU-
JIOKEHUST ObUTM BbIHECEHBI B KOH(DUrypa-
LUOHHBIE (alabl. DTO MO3BOJSIET Ha-
CTpauBaTh MPWJIOXEHWE IO WHAWBUIY-
aJbHbIE TPEOOBaHMS K paboTe U K UCTIOJb-
3YEMBIM CPE/ICTBAM CBSI3H.

TMPMMEP PABOTbLI
NMPOrPAMMHOIO CPEACTBA
B YCJIOBUSIX PEAJIBHOIO
NMPOEKTA

HOCJ‘[@ pfain3aliuni BCEX OCHOBHBLIX
BO3MOXXHOCTEN nporpaMmMmbl U MpOBEAC-
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HUs J1a0OpPAaTOPHBIX WMCTBITAHUIN OBLIO
TIPUHSATO pellleHre 00 OTMBITHO-TIPO-
MBILIUIEHHOW OTpa0OTKe 3amavyu B
paMKax TIpoeKkTa T0 aBTOMaTh3a-
IIUU YIIPaBJICHUsT BOJIOHACOCHBIMU
cranuusiMu. OTHUM U3 TEeXHUYE-
CKHUX 3aJaHuii ATON pabOThl ObLIO
obecrnieueHne coopa NaHHBIX U YIIPaB-
JIeHWe YAAJIEHHBIMU CTaHIUSIMU U3
LIEHTPAJTbHOTO AUCIETYEPCKOTO TMYHKTA.
BononacocHble cTaHIIUM pacmoaaraioTcs
Ha HekoTopoM yaaneHun ot LIJIIT, u nc-
MOJIb30BaTh MPOBOIHBIE CPEICTBA CBSI3U
HE TIPEeCTaBISIETCSI BOZMOXHBIM. Takum
o0pa3oM, eIMHCTBEHHBIN CIOcob obec-
MEeYUTh CBSI3b — ITO OPraHMU30BaTh Oec-
MPOBOAHBIE KaHanbl cBsa3u. [Ipm stom
yaaaéHHbIE 00BEKTHI JOJKHBI HAXOIUTh-
Csl TIOJI TIOCTOSIHHBIM KOHTPOJIEM [HC-
netyepa L/I1, mosTtomy HeoOXOomMMO
CBECTM K MUHUMYMY BpeMsl UX HeIO-
CTYMHOCTH.

Jnst obecrnieyeHusi B3aMMOJEHCTBUS
OBLTM MCITOJIb30BaHbI BA KaHala CBSI3U:
panMokaHal B KayecTBe OCHOBHOTO Ka-
Hausa cBsizu 1 GSM-KaHas B KauecTBe pe-
3epBHOro. TakuM 00pa3oMm yaanoch opra-
HU30BaTh pacmlpenesiéHHOe B3auMOJEei-
CTBHME JIByX CHUCTEM MaKCUMalbHO 3-
(GEeKTUBHO C TOYKM 3pEHUs] CTOUMOCTHU
obMeHa 1 HaaéxHoctu padboThl. [ToBcen-
HEBHOE B3aMMOJeiiCTBUE obOecreunBaeT-
csl ¢ UCIOJIb30BaHMEM OecriaTHoro (pa-
JIM0) KaHajla CBSI3U, a B Cllyyae ero Ino-
TEpU BO3MOXEH aBTOMATMYECKUI Tepe-
X0J Ha OoJiee HaAEXHBIM, HO TJIATHBIN
KaHan cBs3u — GSM. Kak nokazanu pe-
3yJIbTaThl paboyero MCHbITAHUS Hallei
nporpammbl, GSM-kaHan sBisgeTcss 00-
Jlee HaAEXHBIM U CTaOUJIBHBIM MO CpaB-
HEHUIO C palOKaHAJIOM, HO IMOCTOSIHHOE
€ro HCIOJb30BaHUE HEpPALMOHAIbHO.
IlosTOMy OH OBLT BBIIEJIEH B KayecT-
BE pe3epBHOro kaHaia. OgHaKo Mpu He-
00XOAMMOCTH MOXHO BCEraa nepecMoT-
pEeTh MOJUTUKY BBIOOpa HYXKHOTO KaHaJla
CBSI3HU.

B kadyecTBe OCHOBHBIX TEXHMYECKMX
CPEICTB CBSI3M OBLIM BBIODAHBI CIIEAYIO-
mue:
® paguomoneMbl «HeBom-5» (KommaHwus

IF'EOJIMHK) nna mocTpoeHMsT pamano-

KaHaua;
® momeMbl MC35i Terminal (KommaHwus

Siemens) mist opranuzaunn GSM-ka-

Hana (puc. 5).

Tak kak HarpaBjieHWe W3Ty9eHUs pa-
IUOCUTHATA M3HAYATbHO OMpENeNieHO U
HE MEHSIETCSI, TO CYIIECTBYEeT BO3MOX-
HOCTb UCITOJIb30BaTh PATUOMO/IEM B COUE-
TAHUU C AHTCHHOW HAIIPAaBJIEHHOTO NIeH-
CTBUSL. DTO MO3BOJISIET MAKCUMATbHO (-

Puc. 5. BHewHuit Bug GSM-mogema MC35i
Terminal

(hbeKTUBHO MCITONIB30BATH PATMOMOIICMBI.
Pagmomonem pabGortaeT Ha 4acToTe
433 MI'u, mosToMy co3/maBaeMblii KaHasl
cBsI3U He TpebyeT peructpanuu B ['PC
Poccun. B 1O ke Bpems Takas 4acTtoTa
MO3BOJISIET PabOTaTh Ha JOCTATOYHOM
yIaJIeHUM JBYM HCTOYHUKAM CUTHaja.
Jlnst moBbIIeHUST HaAEXHOCTH paJnoKa-
Hajia JIOTIOJIHUTEJIbHO ObUI OPraHU30BaH
MYHKT PETPAHCIISLIMN.

Ha puc. 6 mokaszaHbl OmNuChIBacMble
CpPEJ/ICTBA CBSI3U B COCTaBe 00OPYIOBAHUS
LIUTA YIIPABJICHUSI CKBAXXUHOM.

Kak u mnpeanonaranoch, cepBepHas
4acTh MPUIOXKEHUsI OblJIa yCTAaHOBJICHA Ha
yIan€HHBIX O00BEKTaxX, a KIMEHTCKAast
yactb — Ha LIJIIT.

B xome pabot mo HacTpoiike oOMeHa
NAHHBIMU TpOTpaMma ObLIa JOMOJHU-
TeJbHO N0opaboTaHa TaKUM 00pa3oM, YTO
BCE OpraHbl YIIPaBJIeHUs ObUIU BbIBEICHbI
B SCADA-cucremy, KOTOpasi OCyILeCTB-
JISIeT obliee ynpasieHue paboToii, a cama
rnporpamMma 1o YHpaBJIeHUIO KaHalaMKu
CBsI3M ObL1a 3aITylieHa B (HOHOBOM PeXu-
Me. B pesynbrare nporpaMMHOE peleHue
ObUIO MOJIHOCTHIO MHTETPUPOBAHO B CO3-

NaHHYI0 CHCTEMY II0 aBTOMAaTHM3alluu
yIpaBJIeHUs! YIaJIEHHBIM OObEKTOM.

3AKNIOYEHME
B mporiecce ombITHO-TIPOMBIIII-
JIEHHOU OTpabOTKM IMporpamma
ObuIa 10paboTaHa U aganTUpPOBaHA
K peanbHbIM ycioBusiM. HecMmotpst
Ha TO YTO HEKOTOPbIE TTPOEKTHBIE pe-
1LIeHUS IPUIIUIOCH JopadaThiBaTh, 00-
1WA TIOAXOJ K OpraHW3alliy yIpaBie-
HUST KaHAJIaMK CBSI3W TI0Ka3ajl CBOIO CO-
CTOSITETbHOCTh U TIPUMEHUMOCTb K pellie-
HUIO peasIbHbIX 3a/1a4.

Kpome Toro, ObuTM BBISIBIEHBI HOBBIE
MePCNeKTUBBI IPUMEHEHUST U HarpaBJie-
HUST Pa3BUTHSI TOTO TIPOrPAMMHOTO TIPO-
ekTa. Tak, Hanmnune GSM-MoaeMa MOXKeT
MO3BOJIUTH 0OJIee MIMPOKO MCIIONb30BaTh
BO3MOXHOCTHU COTOBO# ceTn. Hampuwmep,
MOXHO OPraHM30BaTh PACCHUIKY COOOIIe-
HUM B CJlydyae SKCTPEHHOW CUTyalluu Ha
CTaHLUU, YTOObI CHU3UTH BPEeMsI OTOBE-
LIEHUsI PyKOBOACTBA U aBApUIHON CITyX-
Obl. B HEKOTOPBIX CiTyyasx BO3HUKaJa He-
00XOIMMOCTh MOJYYUTh UHMOPMALIUIO O
TEKYIlleM COCTOSIHUM YAAJIEHHOTO OO0b-
€KTa, Haxo[sICh 1aJeKO BHE 30HbI JeiiCT-
BUSI panroMoaemMoB (6osiee yem 3a 30 kM
OT 00beKkTa), M 3IeCh TOXE OKa3aloCh
MOJIE3HBIM HalW4yue TOTIOJHUTEIbHOTO
GSM-kaHana: ¢ MOMOIIbIO OOBIYHOTO Te-
nedoHa, TMOAKIIOYEHHOTO K HOYTOYKY,
OblJla YCTaHOBJIEHA CBSI3b C YHANEHHBIM
00BEKTOM UM TIOJIyYeHbl HEOOXOAUMBIE
NaHHbIE; TP TOM OCHOBHOI KaHaj pa-
00TaJl B ITATHOM PEXUME.

Ha manHblii MOMEHT OTpabaTbIBaIOTCS
JIOTIOJTHUTEIbHbIE MEXaHU3Mbl aHalIM3a
COCTOSIHMSI KaHajla CBSI3H, a TakXKe BHe/-
PSIIOTCSI HOBBIE METOBI €ro 3alUThl JJIsI
obecrieueHUs] MaKCUMaJlbHO Haa&XHOU
rnepenayu JaHHbIX. @

E-mail: bolero2001@yandex.ru

Puc. 6. TexHuyeckue cpeacTBa CBA3M, YCTAHOBEHHbIE B WMTE YNPABJIEHUA CKBAXKUHOM
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