OLE for

OB30OP
MPOTPAMMHOE OBECMEYEHME

rocess Control -
cBo6opaa BbiOGOpa

OAmutpuin Tepkens

B ctatbe paccmartpuBaetcs OLE for Process Control (OPC) — ocHOBHOWM cTaHZApT B3aUMOLENCTBUSA
MeXJy NporpaMMHbIMM KOMMOHEHTAMU COBPEMEHHbIX CUCTeM cObopa AaHHbIx 1 ynpasnenus (SCADA).
06cy*paloTCs OCHOBHbIE KOHLENLMUM CTaHAAPTa,

a TaKXe BOMPOCHI NPOM3BOAUTENBHOCTU M pa3paboTku OPC-cepBepos.

Yro Takoe OPC?

OPC (OLE for Process Control) — 31O
CTAHJAPT B3AUMOJEUCTBUA MEXAY IIPO-
I'PAMMHBIMU KOMIIOHCHTAMU CUCTECMBI
c6bopa manHbIX M ynpasiaeHus (SCADA),
OCHOBAHHBIF Ha OOBEKTHOM MOJIEIN
COM/DCOM ¢pupmsbl Microsoft. Yepes nH-
Tepdericbl OPC 0JHN NPUIOKEHHUS MOI'YT
YUTATh WUIN 3aIIMChIBATh JAHHBIC B Z[pyTI/IC
HNPWIOKEHUS, OOMCHUBATBCS COOBITUAMU,
OIOBEIIATD APYT JPYrd O HEIITATHBIX CU-
Tyauyax (TPEBOIax), OCYLIECTBIATL JO-
CTYIl K JAHHBIM, 3aPETUCTPHUPOBAHHBIM B
apxmUBax (TAK HA3bIBAEMBIE «HMCTOPHUYEC-
KHE» JIaHHBIE). DTHU IIPUIOKEHUSA MOIYT
pacnonaraTbCsl Kak Ha OJHOM KOMIIBIOTE-
pe, Tak 1 ObITb PACIPEACICHHBIMU IO CE-
TH, TIPA 3TOM HE3ABUCUMO OT (PUPMBI-TIO-
craBmuka cragaapr OLE for Process
Control, TpU3HAHHBIA U NOJJEPKHUBAE-
MBI BCEMU BEAYIIMMU (PUPMAMU-TIPOU3-
Bogurensamu SCADA-cucreM U 060pygo-
BaHUsA, OOCCIIECYUT UX COBMECTHOE (PYHK-
nuoHupoBanue. Oco6uit K1acc OPC-nipu-
JIOKEHUH NPEACTABIAIOT cob60r OPC-cep-
BEPbl KOHKPETHBIX AaIaPATHBIX YCT-
pOI;ICTB — OHH IIOCTABIAOTCA MHOI'MMMH
HPOU3BOAUTEIIAIMU ANIAPATYPHL (4 TAKKE
HE34BUCHUMBIMU IIPOU3BOAUTEIIAMH, HO B
3TOM CJIy4d€ OHH, KaK IIPaBUJIO, HE 6ec-
wiatHeie). OPC-cepBep coO3paeT CBOETO
PpoJa AOCTPAKIHIO ATIIAPATYPBI, ITIO3BOJIAA
mo60oMy OPC-KIMEHTY 3aITMCHIBATD U CYH-
TBIBATb JAHHBIC C YCTPOMCTBA. YCTPOMCT-
BO, 11 KOTOpOro ectb OPC-cepsep, Mo-

SKET HUCIIOMB30BATHCS BMECTE C JIIOOOI CO-
BpeMeHHOM SCADA-crucTeMon.

Tenepsb y TOJIB30BATENS — CUCTEMHOIO
HUHTErpaTopa Win pazpadoranxa ACY TIT —
MOABWIACH BO3MOKHOCH BbIOUPATb OMITH-
MaJIBHBIE UIA CBOEH CUCTEMBI KOMIIOHEH-
TBI, 4 HE OPHUEHTHUPOBATHCS, KAK PaHBIIIC,
LIEJIMKOM Ha «MOHOJIUTHBIC» PEMICHUS,
IIpEIaracMai€ TEM NI MHBIM ITIOCTABIIN-
KoM. OPC — 310 cB0O60/1a BLIOOPA.

Yro He moxeTt OPC
KoHeuHO, He ObIBAET CPEJCTB, PEMIAIO-
IUX Cpa3dy Bce npobaeMbl. OPC MOXKET HC-
I10JIb30BATHCS TOIBKO TaM, IJI€ YCTAHOBJICH
Microsoft DCOM, a 3TO Ha CErojHs
Windows NT, Windows 95/98 u TeopeTu-
YECKH HEKOTOPBIE CHUCTEMBI CEMEHCTBA
Unix. B Windows CE DCOM (ot Microsoft)
B HACTOSIIEE BPEMs OTCYTCTBYET, OJHAKO
noneITKM nepenectu OPC Ha 3Ty I1aT-
dopMy HpeAnPUHUMAIOTC (IIPEJIArdeT-
¢ Hexkudt nawmatus DCOM). JmyGxe»
Windows CE — BO BCTPOEHHBIE KOHTPOJI-
nepel 1 PLC — OPC Bpag ym onycturca. B
1enoM OPC — 3TO UHTEPQENC JUIsT CUCTE-
MBI BEPXHEIO ypoBHs. Huke yexamme
ciou — PLC, VCO u T.J. — HNPEACTABIEHDI
st Hee B BUjie OPC-cepBepoB U B 00111eM
CIIy4ae SABJIAIOTCS «d€PHBIMU AMUKAMID.
Hanee, OPC He ob6ecrieqnBaeT paboTsl B
JKECTKOM PEAJbHOM BpEMEHM (IIOK4, BO
BCAKOM CJIydae), IMOCKOIbKYy B DCOM ot-
CYTCTBYIOT ITOHSTHS KA4ECTBA OOCITYKUBA-
HUsA, KPAUHUX CPOKOB U T.IL B TO ke Bpems

(C) 1999 CTA Ten.:(095) 234-0635 dakc: (095) 330-3650 http://www.cta.ru

KOHTPOJIb 33 «yCTAPEBAHUEM» JAHHBIX
HUMEETCS: KAKAOE NIEPEJABAEMOE 3HAYEHHE
(TEr) CONPOBOXKAACTCSI METKOM BPEMEHHU
MPOMCXOX/eHU (timestamp). HecMorps
Ha TO, YTO TPEOOBAHUSA JKECTKOI'O PEAJIb-
HOTI'O BPEMEHH, CTPOT'O TOBOPS, HE BBIIOJI-
HAIOTCA, PEAJIbHAA YACTOTA IEPENAYU AAH-
HBIX OPpAAKA 50 MUIJIMCEKYHZ JOCTUT'AET-
cs1 6€3 KaKUX-TNOO0 CHIELMATIBHBIX MEP.

He cienyer nqymath, 4TO JII0O0OE yCTPOU-
CTBO MO’KHO IIPOCTO TaK «depe3 OPC» noa-
KITIOYHTB K 1100011 SCADA-cucreme, — st
aroro Hago umerb OPC-cepsep. Cepsep
MOYKHO JIMOO TOJIyYUTh BMECTE C YCTPOU-
CTBOM, JTMOO KyIHUTb, TUOO HANMCATHL Ca-
MOCTOSITENILHO. TlocieHEE HE TaK YK
CJIOKHO — U 3TO, KaK NPABWIO, ABJIACTCSA
HAWIYYIIUM DPELENTOM IIPU MOAECPHHU3A-
LU YK€ CJIOKUBIIMXCA CUCTEM YIIPABJIE-
HU, I7I€ UCIIOIb3YETCA HECTAHJAPTHAA all-
naparypa. Tak MOXXHO IOJIyYUTb BIIOJTHE
«COBPEMEHHOE» JIUIIO CUCTEMBI (UCIIOJIb-
3yd, nanpumep, SCADA-cucremy Gene-
sis32 ¢upmbl Iconics), COXpaHUB HOpU
3TOM IIPOBEPEHHBIN AMITAPATHBIA U JAXKE
IPOTPAMMHBIN 3a7€71 (HAIIMCAaHHbIE paHEE
AITOPUTMBI YIIPABICHUS MOXKHO IIPOCTO
BCTPOUTH B paspabarbiBaeMbliit OPC-cep-

BEP).

Kak 3to paboraer

Peanuzaiiusa OPC ocHOBaHA HA OOBEKT-
Hou mozen COM/DCOM ¢pupmsbl Micro-
softt. COM — 310 Component Object
Model — Moze/b MHOTOKOMIIOHEHTHBIX
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OOGBEKTOB, MO3BOJAIOMIAA IPUIOKEHHIO
MAaHMITyJIMPOBATL  YAAJEHHBIMHA  IIPO-
I'PAMMHBIMU OOBEKTAMH, TOYHEE, BbI3BI-
BATb T€ WIM WUHbIE (PYHKIMU (METOJbL)
3TUX OOBEKTOB TAK, KAK OyATO OOGBEKTHI
HAXOJATCA «PANOM». O6BEKT MOXKET HAXO-
JUATBCA U B CAMOM JI€JI€ PAIOM (B ajpec-
HOM IIPOCTPAHCTBE NPWIOKEHMA) — TOIAA
310 IpocTo COM.

Ecnu xe OOBEKT HAXOAUTCA B JPYroM
MPOrpaMMe Ha TOM K€ KOMITBIOTEPE WJIN
Ha Apyrom ysine cetv, To 310 DCOM —
Distributed (pacnpenenennas) COM. B
pacnpeneneHHoM ciaydyae (DCOM) BBI3OB
000U (PYHKLIMU OOBEKTA MEPEXBATHIBA-
€TCs CHENUATBHBIM AT€HTOM-TIOCPEIHHU-
KOM, T4K Ha3bIBa€MOM proxy/stub DLL, ko-
TOpAs BBIIIOJTHACT PONb NPEJCTABUTEINA
OOBEKTA Yy OOPATUBIIETOCS K HEMY KJINEH-
Ta.

Proxy/stub DLL yIIakoBbIBA€T ITApAMET-
pbl (pyHKMMu (marshaling - TpaHCIIOPTU-
POBKa) U MEPEAACT BBI30B ONEPAITMOHHOM
CHUCTEME, KOTOPasA (BO3MOXKHO, IIO CETH)
JIOCTABJIAET BBI3OB IO HA3HAYEHHIO, TO
€CTb 34CTABJIAET PEAILHBINA OOBEKT BBIIIOI-
HUTb 337 aHHYIO (PyHKUMIO. Pesynsrar 3a-
TEM BO3BPAIIAETCA (IIPUMEPHO 11O TOM XKe
LICTIOYKE) IIPUIOKCHUIO-KIUEHTY. YIOOCT-
BO UCTIONB30BaHUSI DCOM COCTOUT B TOM,
4TO NPUJIO’KEHHE-KIUEHT COBEPIIEHHO HE
00A3aHO 3HATD, 7€ PEWIbHO HAXOAUTCA
OOBEKT — O CTENEHHU YAAIEHHOCTU OObEK-
T4 OHO MOXET CY/JUTh TOJIBbKO IO yBEIHYe-
HMIO PAaCXO/ld BDEMEHU HA BBI3OB (PYHK-
LML

OPC-B3aUMO/ICHCTBUE OCHOBAaHO Ha
KJINEHT-cepBepHON cxeme. OPC-KIMEHT
(nmanpumep, SCADA), BBI3bIBAs OIIpejie-
JienHble pyHkuun oobekra OPC-cepsepa,
MOJTHNCHIBAETCA Ha IOTy4YEHHE ONpese-
JIEHHBIX JAHHBIX C ONPEIETIEHHOM 9aCTO-
TOU. B cBOIO Ouepenb, OPC-cepsep, onpo-
cuB (PUBUYECKOE YCTPOMCTBO, BBI3BIBAET
U3BECTHBIE (DYHKIIMH KIUEHTA, YBELOMIISA
€ro O MOJIYYEHHH JJAHHBIX U Bpydas CaMu
panHble. Takum o6pasoM, npu OPC-B3au-
MOJIEICTBUM HCITONB3YIOTCA KaK NPAMbBIE
COM-BBIZOBHI (OT KJINEHTA K CEPBEPY), TAK
u obpatHele (callback, oT cepsepa K K-
€HTY). DTO HA/IO YYUTHIBATE IIPH HACTPOU-
kax 6e3zonacHoctd DCOM B Windows NT:
€CJM KJIMEHT «BU/IUT> JAHHBIE, HO HE MTOJTy-
YAET MX, 3HAYMT, CKOPEE BCETO, CUCTEMA
6e3onacHocTi NT 610KHMpoBaia 06pat-
HbIE BbI3OBBL

Crangapt OPC, B o11M4me, HalIpUMep,
ot ycrapesmero DDE (Dynamic Data Ex-
change), XOTa 1 OCHOBAaH Had YHUBEPCAJIb-
HoM ¢ynaamente — COM/DCOM, paspa-
OATBIBAJICA CIELUAIBHO I UCIIONb30Ba-
HHUS B IIPOMBIIUIEHHOH 4BTOMATHU3ALMU,
IO3TOMY OH UMEET BIIOJIHE COIEPKATENb-
HYIO KOHIIENTYaJbHYIO CTOPOHY, TO €CTh,
Ha CAMOM JIeJI€, CBOIO TPOOIEMHO-OPHEH-

THPOBAHHYIO MOJE/b B3aUMOACHCTBUA,
KOTOpPasd M PEAIN3OBAHA YEPE3 COBOKYII-
HOCTb COM-HUHTEPGENCOB. DTa KOHIIEI-
TyaJIbHAasl CTOPOHA B U3BECTHOM CTEIICHU
HE3aBUCHUMa UM TIPEACTABIACT CAMBIHA
OOJIBIIION MHTEPEC, OCOOEHHO /IS TOJIb-
30BATE/IA-HENIPOTPAMMHUCTA, I KOTOPO-
ro TOHKOCTH peanuzanun COM-uHTEp-
GdercoB He CTO/Nb BAXKHBL B npuHnure,
ocHOBHBIE njien OPC Mor/u Obl ObITH pea-
JIM30BAHBI U C TIOMOILIBIO IPYTUX OO'bEKT-
HBIX TEXHOJIOTUH (MOJY4WIOCHh Obl YTO-
Hu6Y/1b Bposie CORBA for Process Control,
HAllpUMeEpP), OJHAKO pPaCHPOCTPAHEH-
HocTb Windows-1uiatgopm npeponpee-
Jwia BBIOGOP B TIOJAb3Yy CTAHJAPTOB
Microsoft.

KoHuenuus craHaapta OPC

CTaHgapT COCTOMT M3 TPEX OCHOBHBIX
crienuUKALIN:
1)aocTynn K JaHHBIM PEAJIBHOT'O BPEMEHU

(Data Access);
2)06paboTKa TpeBOr' U COObITUH (Alarms

& Events);
3)1oCcTyl K MCTOPUYECKUM JIAHHBIM

(Historical Data Access).

OPC-cepBepoB, COOTBETCTBEHHO, TOXE
MOJKET OBbITh TPH BHU[A, XOTS HE BO3OPAH-
€TCSl COBMEIIATDh BCE 3TU (PYHKIIUHU B OfI-
HOM. OPC-cepBepbl (PUINYECKUX YCT-
POMCTB OOBIYHO ABJIAIOTCA TOJIBKO CEPBE-
pamu gannbix (Data Access Servers). Cep-
BEPBL TPEBOI' U UICTOPHUYECKUE YAIIE BCETO
«[IAPA3UTHUPYIOT> HA CEPBEPAX [JAHHBIX.
CepBep TpeBOI' (POPMUPYET ONPEHENICH-
HbBIE JIOTUYECKHE IIEPEMEHHbBIE, HA3bIBAE-
Mble cocTosiHUAMHU (conditions), umes B
Ka4ECTBE UCXOJHON MH(MOPMALIUH HEKYIO
MEPEMEHHYIO (TET), IIOJYYEHHYIO OT CEP-
Bepa JaHHBIX. COCTOSIHUA U3MCHSIOT CBOC
3HAYCHHUE, €CIU MIEPEMEHHAsA, HAIPHUMED,
BBIILIA 34 JOIYyCTUMBIE I'PaHMLBL OO0 H3-
MEHEHMH COCTOSIHUSA CEPBEP TPEBOI' OIIO-
BEI[A€T KIMEHTOB, IIOChUIAS UM COOBITHE
(TpeBOrYy), a KJIMCHT BO3BPAIIACT CEPBEPY
MOJTBEPKICHUE, YTO OH TPEBOI'Y BOCIIPU-
HAL. BripoueMm, MOIYT CymeCTBOBATbH CO-
CTOAHUSA, HE CBA3aHHBIE C KAKUM-THOO I1a-
PaMETPOM M YIPABJIAEMBIE CEPBEPOM TPE-
BOI' 10 COGCTBEHHOMY YCMOTPEHUIO (Ha-
IIPUMEP, €CIN CEPBEP TPEBOI' HAIPSIMYIO
B3aMMO/ICUCTBYET C aAIIAPATypPOI, OH MO-
JKET yCTAHABIMBATh WIX CHUMATb COCTOS-
HUE HEUCIPABHOCTH). CepBEPH UCTOPU-
YECKMX JAHHBIX IIOJY4aIOT OT CEPBEPOB
JAAHHBIX ITAPAMETPHI B pCaIIbHOM BpCMCHI/I
U APXUBUPYIOT UX, 4 3aT€M HPEJIOCTABIIA-
I0T 3TU JAaHHBIC APYTUM MPUIOXKCHUAM
(HampuMep, 411 NOCTPOEHHUA I'Pa(PUKOB
TPEH/IOB).

LenTpasbHOE MECTO CpeaM crenudu-
Kauud OPC 3aHMMaeT JOCTYN K JAHHBIM
peanpHOrO Bpemenu (DataAccess). Do ca-
Mas CcTapas U OTpaboTaHHAs CHIEU(PUKA-
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NPOTPAMMHOE OBECNEYEHUE

1¥s, B HACTOSAILIEE BpEMs JECHUCTBYET €€
BTOpAs BEPCHSL.

ba3oBbIM NOHATUEM ITOM CrenM@UKa-
UM SIBJIAETCS 2JeMEHT JaHHbIX (Item).
KabIl 57IEMEHT JAHHBIX (TO €CTb (DAKTH-
YECKU — MAPAMETP TEXHOJOTHUYECKOTO
MPOLIECCA) MMEET 3HAYEHHUE, BPEMS IIO-
cnegHero OOHOBIEHMs (timestamp) U
IIPHU3HAK KA4ECTBA, ONPEAEIIONNI CTe-
IEHb JOCTOBEPHOCTH 3HAYEHHs. 3HAUE-
HHE MOXET OBbITb MPAKTUYECKU JIOOOro
CKJIPHOI'O TUIA: 6YJIEBO, LIEJOE, C IIABA-
IOMIEI TOYKOW M T.II. — WIN CTPOKOU (HA
CAMOM /jiejie 3TO TakK HaszbiBaeMbiii OLE
VARIANT). Bpems npeacrasngercss ¢ 100-
HAHOCEKYHJJHOM TOYHOCTBIO (HAa CAMOM
nene 3to FILETIME Win32 API). Kauect-
BO — 3TO KOJI, COJIEPKAIIUIT B CEHE IPYOYIO
OLIEHKY [JOCTOBEPHOCTH IIapaMeTpa —
UNCERTAIN, GOOD u BAD (He onpeaene-
HO, XOPOUIEE U IUIOXOE), 4 HA CJIy4Yai IIJIo-
XOH OLIEHKH — €III€ U PACHIHU(MPOBKY, Ha-
npumep, QUAL SENSOR FAILURE — He-
MCIIPABHOCTD JATYHKA.

CrneyiomyM BBEPX MO UEPAPXHUU ABJIA-
€TCSl TIOHATUE Tpynnbl anemeHToB (OPC
Group). I'pyninia cozpaercsas OPC-cepsepom
110 TPEHOBAHUIO KIMEHTA, KOTODBIH 3aT€M
MOXET AOOABUTb B TIPYIIY 3JICMEHTBI
(Items). /1 rpynmbsl KIMEHTOM 33JA€TC
YaCTOTA OOHOBJIEHUA JAHHBIX, U BCE JdH-
HbIE B I'PDyHIIE CEPBEP CTAPAETCA OOHOB-
JIATh U TEPEAABaATh KIMEHTY C 3aJaHHOU
4aCTOTOU. OTAENBHO CTOAIIUX BHE I'PYII-
IIbl 3JIECMCHTOB OBbITb HE MOXET. KiameHT
MOJKET CO37aTh UId CeOs HA CEPBEpPE He-
CKOJIBKO T'DYII, PAa3IM4aIomuxcs Tpedye-
MOH 4aCTOTOH OOHOBIEHMS. I'pynna (Kpo-
M€ TAK HA3bIBAEMBbIX HY6III/I‘{HBIX prHH)
BCEIJla CO3AAETCA I KAXKIOIO KIMEHTA
CBOSI, JJAKE €CJIN COCTAB 3JIEMEHTOB U 4aC-
TOTBI OOHOBJICHUST COBITAAAIOT. OTCOEoU-
HEHUE KIUEHTA IIPUBOJUT K YHUYTOMKE-
HHIO CO3/IaHHBIX JIJI1 HEr'O I'PYIIL

DIIEMEHTHI B IPYIIIIE — 3TO CBOETO PoOAa
KJIMEHTCKHUE CCBbUIKA HA HEKUE PEATIbHBIE
NEPEMEHHBIE (TErW), HAXOJAIIHUECH HA
cepBepe WId B (PU3UUECKOM YCTPOUCTBE.
ITonsTne tera cneumudukamnueir OPC He
ONPENEAETCSA, HO TIOAPA3YMEBAETCA HEAB-
HO. DJIEMEHTBDI B IDYIITY KIUEHT J00ABJIAET
IO UMEHU, U 3T UMEHA, PA3yMEETCs, HA
CAMOM /JI€JIE ABJIAIOTCS UMEHAMM COOTBET-
CTBYIOIIUX TeroB. KineHT MoxeT nu6o
3HATb HY)XHbIE MMEHA 3apaHee (eC/Id OH
TAKOH YMHBII), JIMOO 3aIIPOCHUTH CIIMCOK
HUMEH TETOB Y CEPBEPA.

151 3a11pOCa UMEH TETOB CIIYKUT UHTEP-
deric IOPCBrowseServerAddressSpace, ¢
IOMOIIBIO KOTOPOT'O CEPBEP OIIUCBHIBAET
KJIUEHTY CBOE «IIPOCTPAHCTBO MMEH», OP-
TraHU30BAHHOE B OOIIEM CIy4a€ UEPAPXH-
Jecku. [IpuMep MOJIHOIO HMMEHM TEra:
YerpoiicrBo_1. Mopynb_2. Ananorosuiit Bxop_3
(B KA4YECTBE PA3AEIUTEIA UCIOIb3YETCS
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TOUKa). [Ipn n06aBIEHNN 3JIEMEHTA B
I'PYITY KJIMEHT BCET/A YKA3BIBAET TO MOJI-
HOE UMs. 3AMETHUM, YTO I'PYIIIBL, CO3/1aBac-
MbI€ KIMEHTOM Ha CEPBEPE, HE OOSI3AHBI
COBIAJATh (U, KAK IIPABWJIO, HE COBIIA4-
IOT) C ITOAPA3/EIAMU IIPOCTPAHCTBA UMEH
CepBepPa, AIEMEHTDI B I'PYIITY AOOABIIAIOT-
Ccs1 Bpa3HOOOM. ENMHCTBEHHOE, YTO HX
OOBEIUHSIET, — ATO OOIASI YACTOTA OOHOB-
JIEHUSI U CHHXPOHHOCTD OTIIPABKU KJIMEH-
Ty.

Haxonen, Ha BEpXHEH CTYIEHbKE He-
papxun NOHATHUI HaxoguTca cam OPC-
cepsep. M3 Bcex nepeuncieHHbx (OPC-
rpyma, OPC-3/1eMEHT) OH €IMHCTBEHHBIA
sBsieTcst COM-OObEKTOM, BCE OCTATbHbBIC
OO'BEKTBL IOCTYIIHBI Y€PE3 €ro UHTEPGhEH-
CBbl, KOTOPBIE OH NPEAOCTABIAET KIUECHTY.

Cxema B3aumoencTsusa OPC-KIHEHTOB
¢ OPC-cepBepoM NpEACTABIEHA Ha
PHCYHKE.

OO6MEH [JAaHHBIMU MEXJY KIMEHTOM U
CEPBEPOM MOJKET OCYILECTB/IATLCS B IByX
pexXnMax — CHMHXPOHHOM U ACMHXPOH-
HOM. IIpy aCHHXPOHHOM BapHAaHTE OOME-
Ha CEpBEP CaM ONIOBENAET KIUEHTA 00 13-
MCHHMBIINXCA 3HAYCHUAX /JAHHBIX, HA KO-
TOPBIE MOAIHUCAICA KIMEHT (110 BO3MOX-
HOCTH C Y4ACTOTOM, 33JAaHHON KJIUEHTOM
IpU CO3AaHUU TPymIbl). IIpu CMHXPOH-
HOM KJIUEHT OCYIIECTBIIAECT WHUIUATUB-
HO€E YTEHHUE WIN 3AIUCh JAHHBIX. 3aII1Ch
MOJKET ObITH TOJIBKO CHHXPOHHOM.

MpOoKn3BOAUTEABHOCTb

3aTpaTel PECYypPCOB KOMIBIOTEPA HaA
noaaepxky OPC-B3anMOAEUCTBUA U TIPE-
JIEJIHO JIOCTHXKMMAsi HHTEHCUBHOCTD 00-
MEHa MEX/y KJINEHTOM M CEPBEPOM 3aBHU-
CAT OT psAZia PaKTOPOB, HO MPEXK/E BCETO —
OT TOTO, HAXOJUTCS JIN CEPBEP HEMOCPE/-
CTBEHHO B a/JPECHOM IPOCTPAHCTBE KIIH-
€HTA (TaK HA3BbIBACMBIN BHYTPHU33/Ia9HbBIN
— InProcess Server) unu oH sBISETCA Ca-
MOCTOATEIBbHBIM HpPIIIO)KCHI/ICM. B mo-
CJIEIHEM CJIy49a€e BAXKHO, PACIIONIOXKEH CeP-
BEp HA TOM JK€ KOMIIBIOTEPE, YTO U KIU-
€HT, WIA HA JPYrOv CTAHLMHU JIOKAJIbHOM
cery. Tpetuil 1o BAXKHOCTU (PAKTOP — ITO
BO3MOYKHOCTb T'DYINIIMPOBKH JAHHBIX I
OTIPAaBKU KIMEHTaM. TaK, mepeaya pas B
1 cexynay 100 TE€TOB 3a¥IMET 3HAUYUTEIBHO
MEHBIIIE PECYPCOB, YEM OJJHOTO TETd Yepe3
Kaxzaple 10 MWUIMCEKYH/I.

OpHEHTUPOBOYHBIE 3KCIIEPUMEHTAIIb-
HBIE JIAHHBIE O IIPOITyCKHOU CIIOCOOHOCTHA
unrepdercos OPC ony6iIMKOBAHbBI HA
Web-ysne OPC Foundation — www.opc-
foundation.org (Tam e MOKHO MOJIYyIUTh
fojiee MOAPOOGHOE OIMUCAHUE YCIOBUU
IIPOBECHUA KCIIEPUMEHTA).

IIpenenpHas NpONyCKHas CIOCOOHOCTb
BHYTPU32/Ia4HOI'O CEPBEPA MOKET JIOCTHU-
ratb (371€Ch U Jajiee — Ha KOMIIBIOTEPE C
npoueccopoMm Pentium-233) 1 muin. 3ie-

NPOTPAMMHOE OBECNEYEHUE

MeHTOB OPC B CEKyH-
Iy, 4TO 3HAYUTEIBbHO
HpCBbIH.IaCT BCE MBIC-
JIUMBIC PEAJIbHBIE IO-
TpebHOCTU. OJIHAKO
He Bce OPC-cepsepnl
UMEIOT BHyTpU3aAad-
Hbix (InProcess) sapu-
AHT — JUI1 3TOIO OHU
JOJLKHBI O(POPMIIATE-
Cs KaK JUHAMUYCCKUC
o6ubnuorekn (DLL), a
HE KaK CAMOCTOSITE/Ib-
HbIE IIPOTrPAMMBI.

B cnydae nokanbHO-
ro cepsepa (OTHAEND-
Has IPOrpaMMa, HO Ha
TOM K€ KOMIIBIOTEPE)
MPOIYCKHAsI CIIOCOO-
HOCTb Koneonercs
IIPUMEPHO OT 3 710 60
TBICSIY 3JIEMEHTOB B
cekynay. Hamxypmuii
BAPHAHT COOTBETCTBY-
€T Iepefade eIuHCT-
BEHHOTO 3JIEMEHTA C
MAaKCUMAJIBHOM 4aCTO-
TOU, HAWIYYIIUIL — I1e-
penade OJHOBPEMEH-
HO 100 nu 6onee ane-
MEHTOB C COOTBETCTBEHHO MEHBIIEH 4acC-
TOTOM.

Hakosern, [y yJaJI€HHOIO cepsepa (B
cetu Ethernet 10Base—T) npomnyckHas
CIIOCOOHOCTb OKa3a71aCh 3aKJIIOYCHA B
npeaenax 330 — 7000 271eMEHTOB B CEKYH-
Jay (HAWIydIIiy 1 HAUXYJIIUA BAPUAHTHI
COOTBETCTBYIOT TEM K€ CAMBIM KPAUHUM
CIIy4asm).

He cnexgyer npujaBaTbh NPUBCACHHBIM
nudpam abCOMIOTHOE 3HAYEHUE — OHHU
MOT'YT BapbUPOBATHCA B 3dBUCUMOCTH OT
CUCTEMHOI KOH(PUTYPALINH, A4 TAKKE OCO-
OEHHOCTEN pEeAM3alUu CEPBEPA U KJIM-
eHTa. Tak, 1o [maHHbBIM Rockwell
Automation, OPC-cepsep (OTaenpHOE
NPWIOXKEHUE, HE BHYTPH3AJAYHBIN) MO-
JKET O6ECIIEYUTb OOMEH C CETEBbIMU KIIH-
eHTaMu 0 200000 351EMEHTOB B CEKYHJY.
C Apyroi CTOPOHBL, CTOJIb ONITUMHACTUYEC-
KHE OLIEHKU MOTYT OBITb PE3KO CHIKECHBI
34 C4ET PECYPCOEMKOCTH OOMEHA C PEasIb-
HOH annapaTypoi — KOMMYHUKAIITHOHHbI-
MM IIOPTAMHU, HHTEPHEUCHBIMU MOYIIAMUA
U T.IL, YTO, KOHEYHO, HE YUUTBIBAJIOCH B TE-
CTOBBIX 3KCIEPUMEHTAX, IOCKOJIbKY HE
umeer npamoro oraomenus K OPC. C tou-
KU 3PCHHUS MPOIPAMMHON pPECAIU3ALNU,
BA)KHO, HACKOJIBKO CEPBEP MCIIOIb3YCT
MHOTONOTOYHOCTh (multithreading), B ua-
CTHOCTH, I OOCTYKUBAHUA PA3TIMYHbIX
IPYIIL, 4 TAKKE MPOU3BOJAUTCA K KIIIM-
pOBaHUE 3HAYECHUIT TETOB C LIEJIBIO MHUHU-
MM3AL[UU KOJIMYECTBA 3AIIPOCOB K aIIapa-

Type.
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Cxema B3aumopeicteua OPC-knuentoB ¢ OPC-cepepom

Mpouecc ctaHAapTU3aLUMH
Crangapt OPC pa3pabaTelBa€T HE3ABU-

cuMast opranusanus — OPC Foundation,

HACUYUTBIBAIONIAs 6osiee 170 wieHOoB, cpean

koTopbix Siemens, Fisher-Rosemount,

Honeywell, Rockwell, Iconics u ap., TO €CTb

MPAKTUYECKH BCE U3BECTHBIE (M HE OYEHb

MU3BECTHBIE) KOMIIAHHUM-IIPOU3BOAUTEIN

SCADA-cucreM 1 O60PYJOBAHUSA IS CHC-

TEM IIPOMBIIIUICHHOI aBTOMAaTH3aIuH. Tex-

HHUYecKas JgesrenbHocTs OPC Foundation

OCYHIECTBIIETCA B pabOYUX TIPYIIAX IO

HanpasaeHUAM. CpEr TUX HAIIPABICHUM:

® JIOCTYyNl K JJAHHBIM PEJIbHOIO BPEMEHU

OPC (Data Access Working Group);
® 0OpaboTKa TpeBor u cobbrtud (OPC

Alarms and Events Working Group);

@ 3amuTa JaHHbIX (OPC Security Working
Group);

® NOATBEPKACHUE COOTBETCTBHUA CTAHIAD-
Tam OPC (OPC Compliance Working
Group);

@ JIOCTYII K MCTOPHUYECKUM (APXUBHBIM)
nanaeiM (OPC Historical Working Gro-
up);

® Windows CE (OPC Windows CE Wor-
king Group).

K HacTOsI1IEMy MOMEHTY BBIIIYILICHA BTO-
pas Bepcusa cnenudukanuu (sepcus 2.0),
onpezendomas UHTEpdENC AoCcTyna K
JAHHBIM PEIBHOI'O BPEMEHH (OKTAODPD
1998 r). [lo aToro AencTBOBaNIA Crieludu-
Kanua la, KoTopas NpOJO/DKAET MOAAEP-
KUBATbCs1 OPC-KIMeHTaMu (TO €CTb CEP-
BEPEL, Pa3pabOTAHHBIC B COOTBETCTBUU CO




0B30P

NPOTPAMMHOE OBECNEYEHUE

CTapoy crieuM@UKaIIENn, MOKHO ITPOOJI-
JKAaTh UCIIOIB30BATh 6€3 KAKNX-TNO0 10pa-
00TOK). Bepcus 2.0 OTIIMYAETCA HECKOJIb-
KO M3MEHEHHBIM UHTEP(MENCOM, UCIIOJIb-
3yEMBIM IIPU COEAMHEHUU C KIHMCHTOM
(IConnectionPoint), yJy4meHHON MOJ-
JIEPKKON HAITMOHAIBHBIX A3BIKOB (TEIIEPh
KJIMEHT MOJKET 3aIIPOCUTDH CEPBED, KaKUe
SI3BIKK OH TIOJJIEP’KUBAET, U BBIOPATH Cpe-
U HUX S3BIK OOIICHHSA) U HEKOTOPBIMU
Apyrumu MoaupUKanuaMu. OJHAKO KOH-
LENTyaIbHAA CTOPOHA, OIIMCAHHASA PAHEE,
OCTAJIACh TIPEKHEI.

OTHOCUTENIBHO HEAABHO IOSABUIACH
nepnas CrenuUKamsa, Kacaromasacs 00-
paboTku TpeBOI' U COOBITUI (Alarms &
Events), oHa TaKKe AOCTylIHA ¢ Web-y3ma
OPC Foundation. CieniuduKanms J0CTyna
K UCTOPUYECKUM JAHHBIM HA MOMEHT Ha-
IMMCAHUA CTATBU BCE €E HE OblJIa OKOHYA-
TEJIBHO YTBEPXK/JCHA, HO, BUJUMO, IO/DKHA
HOSIBUTBCS B OJIMDKAKIIEE BPEMSL.

Kak pa3paborarb cBoi
OPC-cepBep

VrBepxaeHHnle crienudukannu OPC) a
TaKKe proxy/stub DLL, cooTBeTCTBYIONas
unrepdeticam OPC, cBOOOAHO JOCTYITHBI
¢ Web-ysna OPC Foundation. Ctporo ro-
BOPSI, 3TOTO JIOCTATOYHO JIS1 Pa3PabOTKHU
csoero OPC-cepsepa. O1HAKO pa3paboT-
Ka cepBepa «C HyJsl» — JOBOJIBHO CJIOXK-
HBIN MIPOLIECC, 4 AKKyPATHAS PCAIU3ALNL
unrepderico OPC B MHOrOIOTOYHOU
(multithread) cpene mM306wIyeT pasznny-
HBIMH <«IIOJJBOJHBIMH KAMHSIMH». DTO
MIPECTABIIAET U3BECTHYIO OMACHOCTB, TAK
Kak OPC-cepsep 06513aH OBITh JOCTATOY-
HO HA/IEKHOU IIPOI'PAMMOMN.

IIpo1e Bcero pa3paborarb cepBep, UC-
MOJIb3YS CHELUAIBHO CO3[AHHBIE /IS 3TO-
ro cpeacrsa. Tak, ¢pupma Iconics, n3sect-
Hasg cBoerd SCADA-cuctemoii Genesis,
npemiaraer OPC ToolWorX, KOTOpHIH
0(OPMIJICH B BHUJIC JOIOJHUTEIBHOIO Ma-
crepa (Wizard), BCTpauBaeMoro B cpeny
paspaborku Visual C++. Macrep renepu-
PYEeT HEKU «OOPA3IOBBIN» IPOEKT, B KO-
TOPOM TPEOGYETCSA TONBKO MOJHU(PHUKAILIHS
(pparMeHTOB KO/, CBSI3AHHBIX CO CIICLIU-
PUKOI OOCTYKUBAEMOT'O YCTPOMCTBA UIIA
npotokoia. [Togaepsxka OPC-B3aumojeri-
CTBUS OOECIIEUMBAETCH CHELHUATBbHBIMU
KJIaCCaMH OO'BEKTOB, HE TPEOYIOIUMHU Ka-
KUX-THOO HMCIPABIEHUMH, TO3TOMY IpO-
IPAMMHUCT MOXKET COCPEJOTOYHTHCS HA
(PYHKLIMOHAIBHOCTU CBOEI'O YCTPOMCTBA,
HE 3200TACh O pEeANINU3alUurd COOCTBEHHO
OPC-unrepgeiico. Bce KOMIIOHEHTBI
OPC ToolWorx MOCTABISIOTCA B HMCXOJI-
HOM Kojie. Insl KBaTU(HUIHNPOBAHHOTO
NPOrPAMMHCTA CPOK pPa3paboOTKU HE-
cnoxHoro OPC-cepsepa € IIOMOUIBIO
Iconics OPC ToolWorX — 3-4 nenenu.

B ciyuae, eciia K cepBepy He NPEAbAB-
JIAIOTCSA OCOBO0 JKECTKHUE TPEOGOBAHUA K
CI/IHXpOHHOCTI/I OOHOBJIEHUS AAHHBIX U
HE TPEOYETCs JUHAMUYCCKAS PECTPYKTY-
pusanysa IPOCTPAHCTBA UMEH BO BPEMs
€ro paboThl, MOXXKHO HPHUMEHUTb CAMOE
IIPOCTOE U HEAOPOIOE PEIICHUE — YHH-
BEPCATIBHBIN OPC-cepsep bupmbI
Fastwel. OH co3maH Ha 6a3e Iconics
ToolWorX 1 npeaycMaTPHBAET IMOJKIIIO-
4yeHHe JUHAMUYECKOHM  OUOIHMOTEKU
(DLL), HarIMCaHHOM I10JIb30BATEJIEM, B KO-
TOPOM COCPENOTOYEH BECh KOJ, CIELH-
(bUUHBII /1711 OOCTYKHUBAEMOI'O YCTPOUCT-
Ba. Murepderic stor DLL ¢ cepsepom
OYEHB IPOCT, U Pa3paboTKa ee I MIPo-
CTBIX YCTPOMCTB (WJIH KOT/ZA Y2KE €CTb CO-
OTBETCTBYIOIIMHA NPOIrPAMMHBIN 3a€1 B
BUJIE pAHEE HAMMCAHHBIX APAMBEPOB U
TIL) 3aHUMAET Y KBATU(PUIUPOBAHHOIO
IIpOrpamMMucTa BCero 1-3 amusa. Bmecre ¢
yHuBepcanbHbeIM OPC-cepsepom (B BUAE
HUCIIOJHAEMOIO MOJYyJA) HOCTABIACTCS
UCXOJHBIN TEKCT «06pa31ioBoit» DLL, ko-
TOPBI MOKHO HCIOJIb30BATh KAK IIPUMEDP
peanu3anuu.

JIOCTATOYHO IIMPOKO H3BECTEH TAKKE
aker i pa3padorku OPC-NpUWIoKeHUN
dupmsbl Intellution. s pazpaboTIuKOB
ACY TII, ucnionpayomux SCADA-cucremy
FiX Dynamics, 310, 6€3yC/IOBHO, HAWIy4-
muid BbI6GOP. OJHAKO Il HANMCAHUA

HAKO I OoabmHCTBA M3 HUx OPC —
TOJIBKO OJIMH M3 NOJJIEPKUBAEMBIX HUHTED-
(PENICOB B3aMMOJIEUCTBHUS, UX BHYTPEHHSIS
UICONIOIUsl IIOCTPOCHUS HANPAMYIO HE
CBA3aHA C 3TUM CTAHJAPTOM M 4aCTO yHAC-
JIEOBAHA OT IPEBIYIINX 16-pa3psi/iHbIX
Bepcuit. Ilo-BMAMMOMY, MOKa TOJBKO
Genesis32 M3HA4YaJIbHO CHPOEKTUPOBAH
Ha ocHoBe OPC (OPC to the Core). Bce
KOMIIOHEHTBI Genesis32 B3aMMOJEHCTBY-
10T MeXIy o601t uepe3 OPC, ABJISACE, B 3a-
BUCHMOCTU OT CUTyallUH, TUOO CepBepa-
MH, THOO KIMEHTAMU, JIMOO U TEMU U JIPY-
TMMU OJJHOBPEMEHHO. DTO IIPUJIATIO CUCTE-
M€ BO MHOI'OM €JMHBIM CTWJIb, CTPOMHOCTb
APXUTEKTYPBL U IIPEAOIPEACTIUIO €€ KOM-
IIOHEHTHBIM Xapakrep: YHU(DUKALUA HH-
TepdeCcOB B3AUMOJEUCTBUA [aad BO3-
MO’KHOCTb JIET'KO BBIOMPATb COBOKYITHOCTb
KOMIIOHEHTOB, JEHCTBUTEILHO HEOOXOAH-
MBIX ITIOJIB3OBATEIIO (I/I HE HCpCH]’Ia‘{I/IBaTb
32 HeHyxHble). Koneuno, y gpyrux SCADA-
CUCTEM €CTb, GE3yCIIOBHO, CBOM CHJIbHBIC
CTOPOHBI, O/IHAKO Genesis32 B HAUOOJIb-
el CTENEHU AA€T CBOMM MOJIb30BATEIAM
IIOYYBCTBOBATb CBOOO/Y BEIOOPA, KOTOPYIO
ob6ecnieunBaeTr OLE for Process Control. @

«pocto OPC-cepse-
pa» MaKET or
Intellution ype3mepHO
neperpyxen  «pup-
MEHHBIMH» YE€PTAMM:
10 CYIIECTBY, pa3paba-
TBIBACTCS HE CEPBEP
Kak Takosoy, a FiX-
JApanBep, OTKPBITbIA
OCTAJIBHOMY MHUDY dYe-
pe3 OPC-unTEpdEHCHI.
Brpouem, BbIGOp MH-
CTPYMEHTAJbHBIX
CPEACTB  pPa3paboTKu
— BO MHOI'OM BOIIPOC
BKYCa U IPHUBBIYKHU.

SCADA-cHcTeMmbl
u OPC

Kak yxxe roBOpu/IoCs,
MPAKTUYCCKU BCE MPO-
usBoguteau  SCADA-
CUCTEM IOJAEPKUBA-
IoTr OLE for Process
Control, cpein HUX —
FixDynamics
(Intellution),  Facto-
rySuite 2000
(Wonderware), Gene-
sis32 (Iconics),
FactoryLink(US Data),
Lookout (National
Instruments) u T.a. On-
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