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Nowadays the objectives of technological processes
monitoring provide control over a big amount of input
signals. In order to ensure reliable data collection from a
number of objects it is necessary to use appropriate
equipment and advanced technology transmission and
information processing. Data transmission in monitoring
systems of technological processes requires the intelligent
use of considerable hardware and communication
resources, which must provide the necessary throughput
capacity. Thus transferring large volumes of information,
the technology network must be ready to work with
powerful data streams and the data collection servers must
be able to cope with their calculation load.

To solve the task an active method (standard ODP) of
information exchange between the server and fredy
programmed microcontrollers in  the system of
technological processes monitoring, SCADA, is
proposed. The software realized in these devices allows to
automatically read the state of input channels and to
control discrete outputs.

In this work we show the advantages of active data
transmission system over classica one. The interna
software for the processor 80188 in the programming
language C +  that implements the active data
transmission, supports input / output technology and is
designed to provide communication of data collecting
controllers with SCADA-systems, is developed. It is
determined that the proposed technology of active data
transmission has some significant advantages over
classical. It is shown that the use of active data
transmission isnearly 7 times faster than classical.

We give the results of testing and show the practical
redlization of this method in the system of monitoring of
an oil company.
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3anpononoeano aKkmueHuili cnocio 00MiHy iHpopmauieto
Mixe cepgepom i GiIbHO  NPOZPAMOBAHUMU  MIKPO-
KOoHmponepamu 6 cucmemi MOHIMOPUHZY MEXHONOUHUX
npouecie SCADA. IIpugedeno pesynomamu mecmysannsa ma
NOKA3aHO NPAKMUYHY peanizauilo ybo20 cnocody é cucmemi
MOHImMOpuHzy HagpmonepepoorHo20 nionpuemcmaea.

l. BcTtyn

CporofiHi 3aBJaHHsI MOHITOPUHTY TEXHOJIOT1YHHX IPO-
LeciB  repeadavaroTh  KOHTPOJIb  BEJNWKOI  KIIBKOCTI
BXimHUX curHaiiB. OOMiH iH]OpMaLIi€r0 MiXK CEpBEPOM Ta
nepudepiiHUMU TIPUCTPOSIMH BUMAarae JOCTATHIX arma-
paTHO-KOMYHIKaIliMHUX Ta MNpPOTrpPaMHHUX PECypcCiB, sKi
MOBHHHI 3a0e3MeuyBaTd HEOOXIJAHY IPOMYCKHY 31aT-
HicTh. [l TepemaBaHHS BEIMKHX OOCATIB JIaHUX
HEOOXITHO HE IEPEBAHTAKYBATH TEXHOJIOTIUHY MEPEKY
MOTY)KHUMH ITOTOKaMH JIaHUX Ta 3a0€e3MEeUUTH JOMYCTUMI
HaBaHTa)KEHHS Ha CEpBEPH 300py JaHUX.

Meroto poOOTH € onTHMI3alis Mpolecy IepeaaBaHHs
nmauux cucremMd SCADA, sika BUKOPHUCTOBYETHCS LIS
MOHITOPUHTY TEXHOJIOTIYHHUX 00’ €KTIB.

Il. PesynbTatn gocnigxeHo

B OCHOBYy MOHITOPHHTI'Y TEXHOJOIIYHUX TMPOLECIB
MOKJIaJICH0 CUCTEMY AaBTOMAaTH30BAaHOTO  YIIPABIIiHHS
SCADA [1], ¢yHKIiOHANBHI MOXJIHMBOCTI SKOi €
HAHOLIBII ONTUMAIFHUMH JJIS 31 ICHEHHS KOHTPOII0. J{o
0a30B0i KOH(DIrypaIlii CHCTEMHU BKITFOUYEHI 1HTEICKTyalIbHI
BUIBHO MPOTPaMOBaHI KOHTPOJIEPH, HA OCHOBI MpoIlecopa
80188 (Intel) [2]. Taki mpucTpoi AO3BOJAIOTH aBTOMA-
THYHO 3YUTYBATH JaHi BXIJIHUX KaHATIB 1 3aJCKHO BiJI
CTaHy BXOJIB OIEpaTHBHO TIepenaBaTH iH(opmaito
cepeepy cucremu SCADA. OOMiH iHpoOpMAIE0 Mix
CepBEpOM 1 KOKHUM  KOHTPOJIEPOM  3iHCHIOETHCS
MoueproBo y Biamosiaxocti g0 cranaapty OPC (OLE for
Process Control) [3] (pucynok). Takuii crioci6 mepemadi
iHpopManii BUMarae JOCTaTHHOI HPOITYCKHOI 3IaTHOCTI
KaHaJliB 3B’ SI3KY.

Jlns 3MeHIeHHsS HaBaHTaKEHHS HAa MeEpexy 3ampo-
MIOHOBAHO BHUKOPHCTOBYBATH aKTHBHY IepeAadyy aHuX.
OOMmiH iH(dOpMaIli€El0 B TakKiid CHCTEMI 3IiHCHIOETHCS
JIMIIIE TIPH TIEBHUX 3HAYCHHSAX BXIJHUX CUTHATIB, SKI
3aIal0ThCSl BHYTPINIHIM TPOTPaMHUM  3a0e3MeueHHIM
MikpokoHTponepa. Taka cucrema Mae psj] He3alepeyHuX
nepesar. [lo-niepire, ornepaTop Ai3HAETHCS NPO MMOMIT, IO
BiIOy/IHCS MUTTEBO Bijl CAMOr0 KOHTpoJepa 300py JaHuX,
HE YeKaroud 4eproBOro NUKIY OIUTYBAHHS BUKOHABUUX
npucTpoiB 3 Ooky cepsepa. [lo-mpyre, 3 HEHTpaIbHOIO
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cepBepa 300py JaHUX 3HIMA€ETHCS PECYpPCHOMICTKE
3aBIaHHS IOCTIHOIO OIUTYBAaHHS MPHUCTPOIB 300py
nmaHuxX. Ilo-Tpere, 10 B@KIMBO JUIT  BEIHKUX
PO3MONIJICHUX CHCTEM MOHITOPUHTY, BiJMOBa  Bif

a)

MOCTIHHOTO ~ ONMUTYBaHHSA  rnepudepiiHuX  MOAYJiB
paluKaIbHO 3HIDKYE HABAaHTAXKEHHS HA MEpexXy Iepenadi
JIaHUX.

0)

Puc.1 Cmpyxmypna cxema cucmemu nepedayi OaHux. a)Kiacuund; 6) akmusHa.

Benuke 3HaueHHS Ma€ MOXIMBICTD PO3LIMPEHHS
CHCTEMH MOHITOPHUHTY B IIporeci ekcruiyaramii. Taxk,
SIKIIO B TPAUIIHHIN apXiTEeKTypi HACUBHOTO OMUTYBAHHS
301IBIIEHHS KIJIBKOCTI KOHTPOJILOBAHUX TOYOK HEMUHYYE
Bele 10 3aTPUMOK 1 30UNbIIEHHS dYacy peakiii, To
MIPUHIUI aKTUBHOI Nepe/avi JaHuX JO3BOJISIE YHHUKHYTH
uiei mpo0iemMu, rnepeAalody JaHi JIHIIe B MOMEHT 3MiHH
CTaHy KaHaly.

Hamu po3poOiieHO BHYTpIIIHE TNporpaMHe 3ale3lie-
yeHnHs g nporecopa 80188, Ha MoBI mporpamyBaHHS
C+, ske peallizye peXUM aKTHBHOI mepenadi TaHHX,
MATPUMYE TEXHOJOTi0 BBOAY/BUBOAY MaHUX i MpHU3HA-
YyeHe I 3B'SI3Ky KOHTpOJEpiB 300py AaHuX 3 Oyab-
skumu SCADA-cucremamu, 10 MATPUMYIOTh CTaHAAPT
OPC oOMiHy 1aHuMH.

PesynbraTi MpOBENEHOr0 TECTYBaHHS CHCTEMH AaKTHB-
HOTO BBOIY/BHBOIY Ha MakeTi, sikuif Mictuth 2560 TOUOK
OINHTYBaHHS, MMOKA3aJM, 10 B IOPIBHSHHI 3 KIACUYHUMHU
CHCTeMaM{ BHUKOPHCTaHHsS aKTHUBHOI Iepeiaul JaHux B
cepenHbpoMy pearye B 7 pasiB mBHuIe. TecT MepexeBoro
Tpadiky 3 32 BUIBHO INIPOrPaMOBaHMMH KOHTPOJIEPAMH
TOKa3aB 3HIDKGHHS HABaHTAXEHHS Ha Mepexy IpH
BUKOPHCTaHHI aKkTHBHOI mnepenmayi ganux Ha 80%. 3men-
LIEHHSI KUTBKOCTI TIEpeIaHiX JaHUX OCOOJTMBO BAYKIIMBO TIPH
poOOTI 1O MepeXax, SKi BUKOPHCTOBYIOTH CTLIBHHKOBHIA
3B's30K. Takuii peXuM Tmepenadi JO3BOJISE 3HU3UTH
HaBanTtakeHHs Ha SCADA-cucremy B cepennpomy Ha 35%,
3a pPaxXyHOK 3MEHIIICHHS PECypCiB HEOOXITHUX I 00pOOKH
JIAHUX, OTPUMAHHUX BiJl BiTANCHHX PUCTPOIB.

AXTHBHa Ilepesiada JJaHUX B PO3IOAUIEHUX CHCTEMax €
0co0JIMBO akTyanbHOI B Mepexi Ethernet, xomu BineHO
NPOrpaMOBaHUM  KOHTpOJIEpaM  BUKOPUCTOBYIOTHCS
muHamiuHi  |P-agpecu. Taka crpykrypa Moxke OyTu
pearizoBaHa 3aBISKH TOMY, IO KOHTPOJIEP CaMOCTIHHO
nepenae naani Ha OPC Server [4,5] i 6e3 miaKIrOUEHHS
OPC-cepBepa 1o MomymiB 300py gaHux. OcoOIUBO I
GyHKIS ~ aKTyaJbHa  CTOCOBHO 1O  0E3ApOTOBHX
NpUCTpOiB, ne orpuMmatu QikcoBany |P-agpecy s
GPRS-npucrpoiB Haituacrimie € npodyieMoro.

AKTHBHa Tepefjaya JaHUX € MaKCUMAJIBHO IIPOCTOI B
poboti. Ilpu ii HamamTyBaHHi Ha UEHTpaJIbHIM CTaHIi

MOHITOPHHTY HEMae€ HeOOXiHOCTI BPY4YHY CTBODIOBATH
CITUCOK OIMMUTYBaHHX MOJYJIB BBOAY/BHBOLY ab0 poOHTH
OyIb-sike KOH(IrypyBaHHS MPOrPaMHOTO 3a0e3MCUCHHS -
BCe II¢ BIJIOYBAa€ThCI AaBTOMAaTUYHO B KOH(QIryparopi
KoHTpostepiB. [Ipu iHCTaNSIi KOHTPONIEPIB JOCUTH BUOpATH
KaHaJIM BBOMY/BUBOY, CTaH SIKMX HEOOXiTHO BiZICTEXKYBATH,
i BBectH | P-azipecy craniii, Ha sikiii BctaHoBineHo SCADA —
cucremy [6] 3 OPC cepBepom. Best HeobOximna iHpopMartis
Oyne mutTeBO nepenana 8 OPC Sarver.,

[1l. BUCHOBKU

3anpornoHoBaHuil cHocid mneperayl JaHUX € MaKCH-
MaJNbHO e(pEeKTUBHUM [UIsi BHUKOPHCTaHHS B CHCTEMax
MOHITOPHHTY TEXHOJIOTIYHUX MPOIECIB, IO MiATBEPI-
KEHO HOro TPAKTUYHOIO peali3alli€lo 3/iHCHEHOI0
koMmmanieto «API'» (M.JIbBIB) Ha OHOMY i3 TiNPUEMCTB,
MOCTa4YaJIbHUKIB HAQTONPOAYKTIB HAa YKpaiHi.
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