(NMpakTn4Yeckuii onbIT)

A =3yl \V Ny V1V e YT AV H D OPMALIVIOHHO-YMPABSIOLUIE CYICTEMbI B HEDTEFA30BOM KOMIMIEKCE
S EhaEEE R VIEEREL 1HHBI LHTepderic 1 SCADA-crcTeEMbI

OTEYHECTBEHHAA BEB-OPVIEHTVIPOBAHHAA
SCADA-CVICTEMA HOBOINo rmiokKkosrfieEHmMA WebDisCo:
MNMEPEOOBAA NMNMATOOPMA V1 NPOOBVIHYTbhIE

VIHTEPMMENCbI
A.E. PU30, C.B. 30JZI0TAPEB (Komnanus “®W0PA”")

[NpencTaBneHa vH(opMaLws 0 HoBoi Be6-opueHTpoBaHHoi SCADA-cucTeme
WebDisCo Ha 6a3e cospemeHHoi BeG-nnatdopmbl Yesod. OTveveHa nop-
nepxka B 6a3osovt Bepcun WebDisCo npotokona FDA (Fast Data Access),
cneuyanbHo pa3paboTaHHoro Ans Lenesbix 3agay (tapretos) 1SaGRAF 6
Fiord Target cuctembl nporpammupoBatnst koHTponnepos ISaGRAF. AHoH-
cupoBaHbl nepsble BHeppeHus WebDisCo, nokasaBluve 3qdexkTBHOCTb
pa3paBoTaHHOro MPOrpaMMHOr0 06ECneveHns Kak C TOUYKM 3PEHNS Hafex-
HOCTW, NMPOCTOTI 11 yA06CTBA NPUMEHEHNS, Tak 1 C TOUKM 3peHIs TpeGyemMbix
(h1'HAHCOBbIX 1 BPEMEHHbIX 3aTpaT Ha pa3paboTky U BHEAPEHE NPOEKTOB.

Knioueenie cnoea: SCADA-cuctema; BeG-opneHTuposanHas SCADA-cuctema WebDisCo, Be6-nnatghopma Yesod;
thpevimopk Yesod; npotokon FDA.

CTpeMUTEeNbHBIN TIporpecc B 00J1aCT MHTEP-
HET TEXHOJIOTUI OKa3bIBaeT BIMSIHME Ha 00J1acTh
aBTOMAaTU3allMM TEXHOJIOTUYECKMX IPOLIECCOB
¥ yIIpaBIeHUS 30aHUsIMIA. MHOTHEe MTHHOBAIIMOH-
HBbIC THCTPYMEHTBI MHTEPHETA — OCHOBA ITePCIICK-
TUBHBIX pa3pabOTOK B 3TUX obOnacTsax. B komma-

" “OUOPI” (Cankr-IleTepOypr) padpadoraHa
¥ Havayia BHEAPSITHCSA BeO-OPMECHTUPOBAHHAST CH-
cTeMa cOopa TaHHBIX U TUCTICTICPCKOTO KOHTPO-
s (SCADA-cucrema) WebDisCo. Cxema mo-
CTPOCHMST CHCTEM IHUCIIETICPH3alN Ha OCHOBE
WebDisCo npencrapnena Ha puc. 1. CepBep B3an-
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Puc. 2. Apxutektypa WebDisCo

MOIEHCTBYET ¢ KOHTPOJIIepaMU (TIOJIydaeT OT HUX
¥ TIOCBIJIaeT UM JTaHHBIC) U C aBTOMATU3MPOBaH-
HBEIMU pabounmu MectamMu (APM) omepaTopos
(xmuentst WebDisCo).

CepBepHast yacth WebDisCo ctpoutcsa Ha
0asze coBpeMeHHOI BeO-muratgopmer Yesod [1],
peamm3oBaHHOI Ha s13bike Haskell. ITTimardopma
Yesod — 310 OecraTHas BeO-MHQPPACTPYKTypa
C OTKPBITBIM HMCXOTHBIM KOIOM, OOCCITIeUMBaIO-
mask MTPOAYKTUBHYIO pPa3pabOTKy BBICOKOIIPO-
W3BOIUTEIBHBIX BEO-TIPUJIOXKECHWIT Ha OCHOBE
0c30IMacHBIX THUIIOB HAHHBIX, YTO KpaiiHe BaX-
HO 1g mpuitoxkeHuii kiacca SCADA-cucteMm.
KnuenTckast vacte WebDisCo — 10001t 6paysep.

Hcnonp3oBanne HTMLS, JavaScript maér Bo3-
MOXHOCTh OTOOpaXarth (C MOIIepKKOil aBTOMa-
THUYECKOTO MAacCIITaOMpPOBAaHUS) MHEMOCXEMEI,
Ta0IUIIBI, TpahKU HEITOCPEICTBEHHO B Opay3epe
Ha JIT000M MOOMIIEHOM yCTpoiicTBe (Ha 1atdop-
me iPhone, Android, Windows mobile u mpyrux)
TN Ha KOMIIBIOTEpe.

APXNTEKTYPA WebDisCo

Apxutektypa WebDisCo BkiouaeT ciemyio-
e KOMIIOHEHTHI (pHC. 2):
« JluzaiiHep — rpadudeckuii pemakrop (puc. 3),
paboTa ¢ KOTOPHIM BBITIOJTHSIETCS Yepe3 00bId-
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Puc. 3. Brewnwi ug nitepcerica [usaiqepa WebDisCo
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HBIT Opaysep. [m3aitHep ITO3BOJISICT: cO3ma-
BaTh MHEMOCXEMBI M3 TpapUICCKUX IIeMCH-
TOB U TIOTIOJHATH TpacdhnIecKre OMOIMOTCKHU
HOBBIMH 3JIEMEHTaMU:

co3IaBaTh AHWMHMPOBAHHBIC BUIKETEHI,
T.. 3a7aBaTh ITpaBWJIa M3MCHCHMS IIBETa
u GOpMBI TpaddIeCKIX 0OBEKTOB B 3aBU-
CHMOCTH OT W3MEHCHUS 3HAUYCHUU IIpH-
BSI3aHHBIX K HIM TIEPEMEHHBIX, COXPaHSITh
BUIKETHI 1 MHEMOCXEMEI B OMOIMOTEKAX;
OIIPEIEIISITH COCTOSTHUS TPEBOT, CBSI3aHHBIC
C OIpeIeIEHHBIMY 3HAYCHUSIMU TIEPEMEH-
HBIX, YTOOBI CepBEp M3BeINal KIMCHTOB
0 BO3HUKHOBCHHMU U O CHSITUU TPEBOXKHBIX
CUTYyaluii;

3aIaBaTh MPOMIIN TOJIb30BaTeIeH, TOe al-
MMHUCTPATOp YCTaHABIMBACT IIpaBa MOCTY-
a MOJIb30BaTeIeil K IIpoeKTaM, K MHEMO-
cxeMaM IIpoeKTa 1 TIp.;

3a1aBaTh JIOTMH U MApOJIb KaXKIOMY ITOJIb-
30BaTeJIIO TSI BXOAA B CUCTEMY;

BKJTIOUATh B TIPOCKT Pa3IMIHbIC MCTOYHM-
K1 JaHHBIX (KoHTpouiepbl, OPC-cepBepsl,
JMATINKHU ...), CBSI3BIBATDH UX TETU C BHYTPEH-
HUMM TIEPEeMEHHBIMHU TIPOCKTA.
CyI1eCTBeHHBIM TIPEUMYIIIECTBOM SIBIISIET-
cs TO, 9YTO Ha CTOPOHE KJIIMCHTA HE XpaHUTCS
HUKaKoi MHMOpMAIMM O TIPOEKTe M O IIa-
KeTe, He TpeOyeTCsST MHCTAJUISIUS IIPOIYKTA.
Bce nmporpamMHbie MOayId, OMOIMOTEKM, AU~
3aitHep WebDisCo, a Takxke Bce ImapaMeTpHl,
MHEMOCXeMbI, html-cTpaHWIIBI TPOEKTa CO-
XpaHsI0TCS B 0a3e JaHHBIX cepBepa U MOATPY-
JKaroTCsI B Opay3ep KJIHMEHTa 0 Mepe HeoOXo-
JTAMOCTH TIO €T0 3aIlpocaM.

Cepsep (tmox Windows 1 mtox Linux) Ha ocHO-
Be perimBopka Yesod Ha s13b1ke Haskell. TTpn
3arpy3ke html-ctpanuubl B Opay3ep 3arpy-
JKaloTCs ¢ cepBepa js-daiiyibl pegakTopa U js-
dyakaun WebDisCo. Cepsep WebDisCo BBI-
TIOJTHSIET MHOXECTBO TIOJIE3HBIX (PYHKIIMIT ITO
KPUTEPUSIM, 3aJJaHHBIM B pPeXUMe IU3aiiHa:
COXpaHSICT MCHSIIOIIMECS 3HAYCHUS TIepe-
MEHHBIX C METKaMM BpeMEHH B 0a3¢ MCTO-
PUUYCCKNX TaHHBIX;

TCHEepUPYET U CHUMAET COCTOSTHHS TPEBOT,
M3BeIIast 00 3TOM IHCITETICPOB;
B3aMMOJICHCTBYET C OpaiiBepaMu KOM-
MYHUKAIIMOHHBIX TTpoToKoJioB (Modbus
RTU/TCP, OPC, FDA, ...), mocpeacTBom
KOTOPBIX OCYIIECTBIISIETCS CBSI3b C 000OPY-
IIOBaHUEM;

BEAET XKypHaJl TPEBOT, MU3BEIIEHUIN U MO~
TBEPXICHUIM, a TaKXe XypHal ICUCTBAM
OITePaTOPOB;
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— paspeliaeT WM 3alpeniaeT IeicTBUS OTe-
pPaTOpPOB B COOTBETCTBUH C MX ITpaBaMMU.

B cucreme MCIONB3yIOTCST KaK 3aIlpOCHI,

TeHepHUpyeMble KIMEHTOM, TaK M aCHHXPOH-
HBIE COOOIIIEHNS OT cepBepa. B uactHOCTH, 13-
MCHUBIITHECS 3HAUYCHMSI TETOB 000PYIOBaHUS
M U3BEIIEHMUSI O TPEBOTrax IOCTAaBJSIOTCS OT
cepBepa KIIMEHTAM aCHXPOHHBIM 00pa3oM.
CucremMa WCIIOJTHEHUS, KOTOpas BKIIIOYACT
pasTMIHbBIE MEHEIKephl (YCTPOMCTB, TPEBOT,
WCTOPUI, JMLUEH3WI W Ipyrue), OpalBepsl
KOMMYHMKAIIMOHHBIX ~ TIpoToKoJI0B  (OPC,
FDA, Modbus RTU, Modbus TCP).
API xnueHTa ¢ cepBepoM 1 00pabOTKa 3aIpo-
coB WebDisCo Kak Ha cTopoHe KiimeHTa Ha JS,
TaK M Ha cTopoHe cepBepa Ha Haskell. B cu-
CTEeME CYIICCTBYIOT 3aIIpOCHI, TeHEepUpYeMBIe
KJIMEHTOM, W aCMHXPOHHBIC COOOIICHUS OT
cepBepa.

.

B3AVIMIOOEVICTBVIE WebDisCo
c ISaGRAF

WebDisCo momaepxmBaeT pabOTy MO IIpO-
tokoiy FDA (Fast Data Access), crneunaibHO
pazpaboTaHHOMY JUISl LIeJEBBIX 3a7a4 (TapreToB)
ISaGRAF 6 Fiord Target cucTeMbl IpOrpaMMK-
poBanust koHtposiepoB ISaGRAF. ISaGRAF 6
Fiord Target — moJiHbIN KOMIUIEKC pelleHUI IS
BBICOKOCKOPOCTHOIT  00paOOTKM, yIIpaBICHMUS
n poctaBku maHHBIX. [logcmcrema FDA B co-
craBe ISaGRAF 6 Fiord Target npemHa3Haue-
Ha JUIST JOCTyIla K JaHHBIM peaJbHOTO BpEeMEHU
o 3arpocaM oT OPC-cepBepa FDA-OPC nu6o
IPYTOro IpIIOKeHMsI, B ToM ducie WebDisCo.
CepBep WebDisCo B pexxume nu3aifHa TIpH MO~
KJIOUeHUN K KOHTpoJuiepy mo mporokony FDA
CUNTHIBaeT M3 HErO0 MMEHA IePEeMEHHBIX (Teru)
aktuBHoro mpoekta ISaGRAF u BxiouaeT mx
B 1IpoekT WebDisCo. DTo 3HaUNTETLHO COKpalla-
eT TPyAO3aTpaThl 1 3alIAINAET OT BOSHUKHOBCHMS
oT omnbOK Mpu BBoAe UMEH TeroB. MHTepdeiic
WebDisCo ¢ koHTpoJIIIepaMu Ha 6a3e 1e1eBOoi 3a-
naun ISaGRAF 6 Fiord Target cpa3y ngaet mojib-
30BaTEIII0 BO3MOXKHOCTH MCITOIb30BaTh B CBOMX
MpoeKTaxX IMUPOKWI TepedeHbh OTECYCCTBEHHBIX
TUIK 1uioc mMpoKyo JUMHENKY KOHTPOJUIEPOB
ICP DAS (ta6mma 1).

MEPBbIE BHEOPEHVIA WebDisCo

Oonacts mpumeHenus WebDisCo opueHTH-
poBaHa Ha IMMPOKUI KPYr MPeAMETHBIX 00Ja-
cTeil, HaYMHas oT MpoeKToB B objactu ACY TI1
W KOHYasT CUCTEMaMM aBTOMATH3allMM 3MaHWI
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Tabnuya 1. Orevecteennsie MJIK, c koropsivu moxer B3anmogesicteoBars WehDisCo no npotoxkony FDA

Hazeanue MJIK Mororpathus
Konu6pu-K2
Konn6pn-K1
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Bailkal-T1
Segnetics
SMH4
Segnetics
SMH 2Gi
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K-2000/M
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LinPac”

Komnanns, ropop, cait

@WOPL, Cankr-lMeTepbypr,
colibri.fiord.com

@WOPL, Cankr-lMeTepbypr,
colibri.fiord.com

Wiren Board, JonronpyaHbiv,
wirenboard.com/ry/

Espanpu6op, Bute6ek, benopyceus,

epr.by

Baiikan 3nekTpoHuke, Mocksa,
baikalelectronics.ru

Cernetuike, CankT-lNeTepbypr,
segnetics.com

Cernetuike, CankT-lNeTepbypr,
segnetics.com

TELEQFIS, Mocksa,
teleofis.ru

CVHKPOCC, Caparos,
sinkross.ru

HMO “Bbimnen”, Capatos,
npovympel.ru

KOHTWHEHT, Cankt-lNeTep6ypr,
kontinent-spb.ru

3neprus-Aetounnk, YensbuHek,
en-i.ru

ICP DAS, TaiiBaHb,
icpdas.com

Mnathopma

Intel Atom CPU E3815, 1.46 My

ARMS326EJ-S rev 5 ARMVSTEJ,
454 MHz

Freescale iMXBULL 800 MHz Cortex A7

ARMS320T rev 0 ARMv4T, 405 MHz

P5600 MIPS 32 r5, 1200 MHz

TI SITARA AM3354 ¢ spom Cortex-A8,
32 6ut (1 Ty

Freescale i.MX27 ¢ sagpom ARM926EJ-S,
400 MHz

Freescale i.VMX287 454 MHz

Mnata Gene ¢ NpoLeccopom
AMD GEQDE LX800

ARM, 454 Mhz

ARMS, 150 Mhz

ARMS, 200 Mhz

Xscale-PXA270 rev 8 ARMvS,
520 MHz
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u Wurepnera Beweit. [Ipumep MHeMOCXeMbI
oKa3aH Ha puc. 4.

ITepBoe BHenpenne WebDisCo — 3aropoaHbIit
oM B CtpenbHe mog CaHkT-IleTepOyprom oo1ei
wrommanso okoio 320 M2. C momosio WebDisCo
OCYIIIECTBIISICTCSI MOHUTOPHMHI U YIIpaBJICHHE
(puc. 5) cucremoil BeHTUIAIIMM (KaK B paMmKax
JIOKAJTbHOU CETH 3MaHMSI, TaK W Yepe3 MHTEPHET):
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Puc. 5. [naBHasi MHEMOCXEMA CUCTEMbI MOHUTOPUHTA W YpaBreHns
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MPUTOYHOI BEHTWJIsILMEN (BOISIHOW HarpeBa-
TEJIb W YBIIAXKHUTEITh), BBITSDKKOM KYIIeTd, KyXHU,
CaHY3JIOB C TIEPBOTO IT0 TPETUI STAXK.

OCHOBHOII HCIOJHUTENb Ipoekta — OO0
“ABTOBEHT”. Cucrema aBTOMaTU3allM TTOCTPO-
eHa Ha 0a3ze [1JIK Segnetics SMH4 1 MmuHmMaTiop-
Horo ITK B kauectBe cepBepa WebDisCo. Ha He-

CKOJTBKMX MHEMOCXEMaX TTOKA3bIBACTCST COCTOSTHUE
9JIEMEHTOB CUCTEMbI BEHTUJISIIIUN, OCYIIECTBIISI-
€TCsT CMeHa 3UMa/JeTo, oTobpaxkaetcst nHdopMma-
1S TIO aBAPUHBIM CUTYALIMSIM B CHICTEME.
VYenremnoe BHeapenne WebDisCo mmokasaino
93¢ dHeKTUBHOCTH Pa3pabOTaHHOTO MPOTPAMMHOTO
obecrieueHNsT KaK ¢ TOUYKW 3PEHUST HAIEeXKHOCTH,
TPOCTOTHI ¥ yIOOCTBA IPUMEHEHUSI, TaK U C TOU-
KU 3peHust TpeOyeMbIX (PMHAHCOBBIX U BPEeMEH-
HBIX 3aTpaT Ha €r0 BHEAPEHUE U UCIIOTh30BaHUE.
3anHTepecoBaHHbBIE TOTEHIIMAIBHBIC TTOJIH30BA-
ten WebDisCo MoryT monmydauts Oosiee neTaib-
HyI0 MH(POPMAIIMIO O MPOAYKTE (BKIIOYAsT JOKY-
MEHTAIINIO) Ha caiite https.//webdisco.ru
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