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BBenenue

Monynes xontpomiepa JavalikeCalc npenoctaBiser B cucteMy OpenSCADA mexaHU3M CO3MaHUs
¢byHkuuit u ux Oubnmorexk Ha Java-monoOHOM s3bike. Omucanue (QyHKIMM Ha Java-moJloOHOM sI3bIKeE
CBOAMTCS K OOBsI3Ke mapameTpoB (DYHKIUH anroputMoM. Kpome 3Toro Momyns HazeneH (QyHKIHUAMH
HEMOCPEACTBEHHBIX BBIYUCICHUHN MyTEM CO3/1aHUS BBIYMCIUTEIbHBIX KOHTPOJIEPOB.

HenocpencTBeHHbIE BBIYHCICHUS OOECIIEYMBAIOTCS CO3JIaHUEM KOHTPOJUIEpA W CBS3BIBAHHEM €ro C
dbyHkueit sroro ke momyis. Jns cBszaHHONW (yHKUIMHU cO31aéTcsi KaJp 3HAYEHHM, HaJ KOTOPBIM H
BBITIOJIHSFOTCS] IEPUOJIMYECKUE BBIYUCICHUS.

MonyneMm peanu3yrorcst GyHKIUU TOPU30HTAIBHOTO PE3€PBUPOBAHUS, 3 UMEHHO COBMECTHON PabOTHI €
yIANEHHOW CcTaHIMEH 3Toro-xe ypoBHs. Kpome CHHXpOHM3allMM 3HAYEHUH W apXUBOB aTpUOyTOB
apaMeTpOB MOJYJIEM OCYIIECTBISIETCS CHHXPOHHU3AIMS 3HAUCHHUH BBIYACIUTEIBHON (DYHKINH, C TETBI0
0e3yAapHOro noJxBara ajJropuTMOB.

[TapameTpsl (hyHKIIMH MOTYT CBOOOJHO CO3[aBaThCs, YAANATHCS WM Moau¢uiupoBarbes. Tekymias
BepCHUs MOIYJISI ToAaepKuBaeT 10 65535 mapameTpoB GyHKIMHM B CyMME C BHYTPEHHUMH TTEPEMEHHBIMHU.
Bun penakropa ¢yHkiuit mokasan Ha puc.l.
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[Tocne mr000r0 W3MEHEHHMs] TMPOTPaMMBl  WJIM  KOH(MHUIypalliKi  [MapaMeTPOB  BBIMOJIHSAETCS
NEPEeKOMITWIISIIIMA MIPOrPaMMBI C YIIPEXKICHUEM CBs3aHHBIX ¢ (yHKIMeH oO0bekToB 3HaueHuit TValCfg.
KoMmmumnarop si3plka TOCTPOEH € HWCMOJIB30BAHMEM HW3BECTHOTO TeHepaTopa rpammaTtuku «Bisony,
KOTOPBI COBMECTUM C HE MEHEE U3BECTHOM YTUIIMTOM Yacc.

SI3bIK  WCTIONIB3YET HESBHOE ONPECIICHHE JIOKAIBHBIX TEPEMEHHBIX, KOTOpPOE 3aKiIrovacTcs B
OIpeNIeICHUH HOBOW TIEPEMEHHOW B Cllydae TNPHCBaWBaHUS el 3HaveHWs. [Ipuu€Mm Tun JoKambHON
HepeMeHHOﬁ YCTaHaBJIMBACTCA B COOTBCTCTBMM C THIIOM [IPUCBAMBACMOI'0 3HAYCHUA. HaHpHMep,
BeIpakeHne <Qr=Q0*Pi+0.01;> onpenenut nepemennyto Qr ¢ Tunom nepemerron QO.

B pa60Te C Pa3JIMYHBIMHA TUIIAMH NAHHBIX A3BIK UCIIOJIB3YCT MEXAHU3M dBTOMATUYCCKOTO IMPUBCACHUA
THIIOB B MECTaXx, rac HOI[O6HOG MMPUBCACHUC SABJISACTCA HGJ’IGCOO6p&3HI)IM.

JI71st KOMMEHTHPOBAHUS YYaCTKOB KOJa B SI3bIKE MPEAYCMOTPEHBI CUMBOIBI «//» U «/* ... */». Bc€, uro
uaet mocie "//" 10 KOHIA CTPOKH B MEXIY «/* ... */» UTHOPUPYETCST KOMITHISTOPOM.

B npouecce renepanuy Kojxa KOMIIWJIATOP SI3bIKa IPOM3BOAUT ONTUMHU3ALMIO 10 KOHCTAaHTaM U
NPUBEJCHUE THUIOB KOHCTAHT K TpeOyemomy tumy. [lox onTumuszamueld KOHCTaHT MHOJpPa3yMeBaeTCs
BBITTOJIHEHHE BBIYMCIICHUH B IPOIEcce MOCTPOSHHS KO/Ia Ha/l IBYMSI KOHCTAHTAMHU M BCTaBKa pe3yiibTara B
koa. Hampumep, Belpakenue <y=pi*10;> cBepHércs B mpoctoe mnpucBauBanue <y=31.4159;>. Ilon
NPUBEJCHNUEM THIIOB KOHCTAHT K TpeOyeMOoMy TUITy MmojipasyMeBaeTcs (OpMUpPOBaHUS B KOJI€ KOHCTAHTHI,
KOTOpasi MCKJII0YaeT NpUBEICHUE TUIA B mpolecce ucnoaHeHus. Hanpumep, Bblpaxkenue <y=x*10>, B
CJTy4ae BEIIECTBEHHOIO TUIIA TIEPEMEHHOM X, mpeodpazyercs B <y=x*10.0>.

S3bIK MOJACP)KMBACT BBI30BHI BHEIIHMX M BHYTpeHHUX (GyHKImMA. Mms 1000 GyHKIMU BooOIIE
BOCIIPHHUMAETCA KaK CHMBOJI, NPOBEpPKa Ha IMPHHAJICKHOCTh KOTOPOro K TOH WIM MHOH KaTeropuu
MPOU3BOJUTCS B CIICAYIONIEM MOPSIIKE:

+ KIIIOYEBBIC CIIOBA,

+ KOHCTaHTHI,

+ BCTpPOEHHbIE (DYHKIUU;

- BHemHHe QyHKIMH, GYHKIUU 00beKTa U cucTeMHBIX y3710B OpenSCADA (DOM);

YK€ 3apEeTUCTPUPOBAHHBIE CHMBOJIBI IIEPEMEHHBIX, aTpUOYTHl OOBEKTOB W MEepapXusi 0OHEKTOB
DOM,;

* HOBBIC aTPUOYTHI CHCTEMHBIX MTAPaMETPOB;

+ HOBBIE MapaMeTpsl PyHKINU;

+ HOBas aBTOMaTUYeCKas epeMEHHAs.

Bb130oB BHemHel (yHKIMH, KaKk W aTpuOyTa CHUCTEMHOrO INapaMeTpa, 3alKChIBAaeTCs Kak ajpec K
00BEKTYy  JWHAMHYeCKoro jepeBa oObekTHOM  Monmenu  cucrembl OpenSCADA B Buze:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jns  mpenocraBieHHMsT BO3MOXKHOCTH — HANKMCAHUSA — TMOJB30BATENbCKUX  MPOLEAYp  YIpPaBICHUS
paznuuHbiMu KomnoHeHTamu OpenSCADA moxaynem npenocrasisiercs: peanusanus APl npexomnunsnumn
MOJIB30BATEIBCKUX TPOLEYp OTACHBbHBIX KOMIOHEHTOB OpenSCADA Ha peanuzanuu Java-momo0HOTO
s3bIka. TakuMu KOMIOHEHTaMH Yxe sBisitorcs: [1laGnonsl mapameTpoB noacucteMbl «COOp AaHHBIX» U
Cpena Buzyanuzanuu u ynpasieHus (CBY).



1. Java-nnoao0OHbIA A3BIK

1.1. DuaeMeHTHI A3BIKA

Knrwouesvie cnosa: if, else, while, for, break, continue, return, using, true, false.

Ilocmosannvie:
necsituaabie: mudps 0-9 (12, 111, 678);
BochMepuuHbie: udpsr 0-7 (012, 011, 076);
mectHaauarepuunsie: udper 0-9, 6yksol a-f umn A-F (0x12, 0XAB);
BemecTBeHHbIe: 345.23, 2.1e5, 3.4E-5, 3¢6;
jJoruueckue: true, false;
ctpokoBsie: «helloy.

Tunwt NepeMenHblX.
nenoe: -231...231;

Bemectennoe: 3.4 * 10308;
sjornyeckoe: false, true;
CTpOKa: AsMHA 256 CUMBOJIOB U 0€3 mepexoa Ha APYTyI0 CTPOKY.

Bcempoennvie koncmanmur: pt = 3.14159265, e = 2.71828182, EVAL BOOL(2), EVAL INT(-
2147483647), EVAL REAL(-3.3E308), EVAL STR("<EVAL>")

Ampubymor napamempos cucmemvt OpenSCADA (nauunas ¢ noocucmemot DAQ, 6 sude <Tun mooyis
DAQ>.<Komwmpoanep>.<Ilapamemp>.<Ampubym>).

@yuxyuu obvexmuou mooenu cucmemsvt OpenSCADA.



1.2. Onepanun s3pika

Ornepanuy, TOAIEP)KUBAEMbIE S3BIKOM, IPEACTaBIICHBI B TaOimie Hwke. [lpumopurer omepanmii
yYMEHbIIAeTCsl CBepXy BHU3. Oniepaliuu ¢ 0JIMHAKOBBIM MPUOPUTETOM BXOJST B OJIHY LIBETOBYIO TPYIITY.

Cumsoa Onucanue
0 Be130B yHKIMH.

{} ITporpaMmHbIe GJI0KH.
++ WNHkpemeHT (1ocT u mpe).

- JIeKpeMeHT (II0CT | IIpe).

- YHapHbII MUHYC.

! Jlorndeckoe OTpHUIIaHUE.

~ [TobutoBOE OTpHIIAHUE.

* YMHOXEHue.

/ Jenenue.

% OcTaToK OT LIEJIOUNCIIEHHOTO JAETIEHUS.
+ Cnoxenue

- Brrunranne

<< ITopa3psaHbIil CABUT BIEBO

>> ITopa3psiaHelii CIBUT BIIPAaBO

> Bbosbiie

>= Bosbiie nim paBHO

< Menbie

<= MeHbl1ie U paBHO

= PaBnO

I= Hepasno

| ITopaspsagnoe «MJIN»

& [Topazpsagnoe «N»

A [Topazpsgnoe «Mcxkmouaroniee U
&& Jlormueckuit «M»

I Jlornueckuit «1JI»

2 Ycnosuas oneparnus (i=(1<0)?0:1;)
= [IpucBauBanmue.
+= [IpucBanBaHue CO CI0KEHUEM.

= HpI/ICBaI/IB AHHC C BBIYMTAHHUEM.

*= [IpucBanBaHue C yMHOKEHUEM.

/= [IpucBanBanue ¢ AeIeHUEM.




1.3. Berpoennbie pyHKIIUU SI3BIKA

]_IJ'IH oOecreyeHnss BBICOKOMH CKOpOCTH pa6OTBI B MAar€éMaTUYCCKHUX BBIYUCICHUAX MOIAYJIb
npeaoCTaBJIsACT BCTPOCHHBLIC MATCMATHYCCKUC (1)YHKLII/II/I, KOTOPBIC BbI3BIBAKOTCA Ha YPOBHC KOMAaHI

BHUPTyaJIbHON MalMHbI. BcTpoeHHbIe MaTeMaTHyecKie PyHKIIUU:

sin(X) — CHHYC X;

c0s(X) — KOCHHYC X;

tan(X) — TaHTeHC X;

sinh(x) — cuHyC runepOOIMYECKHi OT X;

cosh(x) — KocuHyC TUTIEPOOTUIECKUN OT X;
tanh(x) — TaHreHc runepOONINYECKUi OT X;
asin(x) — apKCUHYC OT X;

acos(X) — apKKOCUHYC OT X;

atan(x) — apKTaHTEHC OT X;

rand(x) — ciryqaitHoe uucio ot 0 110 X;

lg(x) — nmecsaTU4HbIM J0TapUdM OT X;

In(x) — HaTypaJIbHBII JIorapu@m OT X;

exp(X) — IKCIOHEHTA OT X;

pow(x,x1) — BO3BeZICHUE X B CTETIECHb X 1;
max(x,x1) — MakcumanbHOE 3HaUeHHe U3 X U X1;
min(x,x1) — MUHUMaIIbHOE 3HAYCHHUE U3 X U X1;
sqrt(x) — KOpeHb KBaIpaTHBIH OT X;

abs(X) — abCOJIFOTHOE 3HAYCHHE OT X;

sign(X) — 3HAaK YKcIa X;

ceil(x) — okpyrieHue yucia X 10 OOJBIIEro 1eoro;
floor(x) — oxpyrieHue yncia X 10 MEHBIIETO LEI0TO.

1.4. Onepartopbl si3bIKa

OO0mmii mepeyeHb ONePaToOPOB S3bIKA:

if — oneparop yciosus «Ecnmy;

else — onepatop ycnoBus «MHadey;

while — onmcanue nukia while;

for — onmcanue mukia for;

break — nipepbIBaHUE BBITIOJTHECHUS ITHKIIA;

continue — NPOAOHKUTH BHIIIOJHEHUE LIMKJIA C HAYAJIA;
using — TIO3BOJISIET YCTAaHOBUTH O0OJACTh BUIUMOCTH (DYyHKUIUH

4acTO HMCIOJIb3yeMOM

oubmmorexkn (using Special. FLibSYS;) ans mocnemyromero oOpaiieHus TOJIBKO IO HMEHHU
byHKINM,
return — TIpepbIBaHMEe (DYHKLIMU W BO3BPAT pe3yJibTaTa, Pe3ysibTaT KOMHUPYETCS B aTpUOYyT C
¢arom Bo3Bparta (return 123;);
new — co3JlaHue 00bEKTa, peain30BaHbl 00BEKT 'Object' u maccuB 'Array'.

1.4.1. Ycii0BHBIC OnIepaTopbI

S3pIKOM MOIyNnsl MOAJEPAKUBAIOTCS JBa TUMA YycioBuil. [lepBbIil 3TO omnepauuu yCJIOBUS IJIsS
MCTIONIb30BAHUSI BHYTPHU BBIPAKECHHUSI, BTOPOI — INT00aTbHBIN, OCHOBAHHBIN HA YCIOBHBIX ONEpaTopax.

VYcnoBue BHYTPU BBIPOKEHUS CTPOUTCA Ha omepamusax «?» u «». B kadectBe mpumepa MOXKHO
3amucaTh Cleayollee MpakTHueckoe BblpaxkeHue <st open=(pos>=100)?true:false;>, uro unmraercs kak
«Ecmu nmepemennas <pos> Oonbie win paBHa 100, To mepeMeHHON st open NMpPHUCBaWBACTCS 3HAYCHHE
true, uHaye - false.

I'mobGanpHOE YCIOBHE CTPOUTCS HAa OCHOBE YCIOBHBIX OIepatopoB «if» u «else». B kauecTBe mpumepa
MOKHO TPUBECTH TOXKE€ BBIPAKEHHUE, HO 3allMCaHHOEe IpyruM crnocoboMm <if(pos>100) st open=true; else
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st_open=false;>. Kak BUIHO, BbIpa)K€HHE 3aMKCAHO MO-APYTroMy, HO YUTAETCS TaAKXKe.

1.4.2. llnkabl

[TognepxuBarorcsi nBa Tuma mukiaoB: while n for. CHHTakCHC IIMKIOB COOTBETCBYET SI3BIKAM
nporpammupoBanus: C++, Java u JavaScript.

[{ukn while B o0miem 3ammcbBaeTCs ClieqyromuM oOpa3om: while(<ycnosue>) <meno yuxaa>,; Lukn
for 3ammceIBaeTcs caeAyrommMM  00pazoM: for(<mpe-unuyuanuz>;<ycrosue>;<nocm-ebluucieHue>)
<meno yukna>, I'ne:

<ycnoeue> — BBIpaXXECHUE, OIIPEACIISIOIIEE YCIOBUE,

<meno yukia> — TeJlo IIUKJIa MHO>KECTBEHHOTO UCIIOJIHEHHUS;

<mpe-uHuyuaIu3> — BBIPAKCHUE NMPEABAPUTECIIPHON HHUIMATIN3AIMN IEPEMEHHBIX ITUKJIIA;

<nocm-gviuucienue> — BbIpaXeHHE MOAU(DUKAIMKM TapaMeTpPOB IUKJIA MOCIe OYepeaHON
UTepaInu.

1.4.3. CnenuajbHble CHMBOJIbI CTPOKOBBIX IEPeMeHHbIX

SI3b1KOM TpeayCMOTpEHA TOACPKKA CICTYIONINX CIIeIUAThHBIX CHMBOJIOB CTPOKOBBIX ITEPEMEHHBIX
"\n' — mepeBo] CTPOKHU;
"\t' — cumBoN TaOyNALINY;
"\b' — 3abo0ii;
\f' — mepeBoa cTpaHUIIBI;
"\r' — BO3BpAT KapeTKu;
"\' — cam cumBoi '\'.

1.5. O0BeKT

SI3BIKOM TIpesiocTaBiIsIeTCsl MOIepKKa THMA JaHHBIX 00beKT “Object”. OOBEKT mpeacTaBiseT coboil
aCCOLIMAaTUBHBIM KOHTEHep CBOMCTB M (yHKIM. CBONHCTBA MOTIYT COJEp’KaTh Kak JAHHbBIE YETBHIPEX
0a30BBIX THIIOB, TaKk U JApyrue o0bekThl. JlocTym K CBOHCTBaAM OOBEKTa MOXKET OCYLIECTBISATHCS
MOCPEACTBOM 3alMCH HMEH CBOWCTB uepe3 TOUKY K OOBEKTy <obj.prop>, a TakXke HOCPEICTBOM
3aKJTFOYCHHUS UMEHU CBOMCTBA B KBajpaTHbICe CKOOKU <obj/"prop”’]>. O4eBUAHO, YTO MEPBBIA MEXaHU3M
CTaTUYEH, a BTOPOM IMO3BOJSET YyKa3blBaThb WM CBOWCTBa uepe3 mepeMeHHyro. Co3manue oObeKTa
OCYIIECTBIISIETCS TIOCPEICTBOM KJIIOYEBOro cioBa <mew>: <varO = new Object()>. bazoBoe
omnpeneneHue 00beKTa He coaepkuT GyHkimi. Onepauuy KONMPOBAaHUS 0OBEKTa HA CaMOM Jielie JIeNatoT
CCBUJIKY Ha MCXOJHbIN 00beKT. Ilpu ynanennn o0beKTa OCYIIECTBISAETCS YMEHBIIECHHUS CUETUMKA CCBUIOK,
a MpH TOCTHXKEHUH CUETUMKA CCBUIOK HYJI O0OBEKT yransercs GU3n4ecKH.

Pa3zHpie KOMIOHEHTHI MOTYT JOOMPEAEATh 0a30BBIA OOBEKT OCOOBIMH CBOMCTBAMHU U (DYHKIHSIMHU.
CraHmapTHBIM pacliipeHueM 00BbEKTa SBISETCS MaccuB “Array”, KOTOpbIN co3maéTcss koMaHaou <varQO
= new Array(prml,prm2,prm3,...,prmN)>. TlepeuncieHHbie yepe3 3amsATyi0 NapamMeTpbl MOMELIAIOTCS B
MaccuB B HCXOJHOM mopsiake. Eciau mapameTp TOJBKO OAMH TO MAacCHB HHHUIMHMPYETCS YKa3aHHBIM
KOJIMYECTBOM ITYCTBIX 3JIeMEeHTOB. OCOOEHHOCTHIO MAacCHBA SIBISIETCS TO, UTO OH paboTaeT co CBOMCTBaAMHU
KaK C MHJIEKCAMU U TOJIHOE UX MMEHOBAaHUE OECCMBICIIEHHO, a 3HAYUT JOCTYIIEH MEXaHU3M OOpalleHUs
TOJIBKO 3aKJIFOYCHHEM WHICKCA B KBajJpaTHble CKOOKM <arr[l]>. MaccuB XpaHUT CBOWCTBA B
COOCTBEHHOM KOHTEWHEPE OJHOMEPHOTO MaCCHBA.

MaccuB npegocTaBisieT crienuanbHoe cBoicTBO “length” nns momydenust pazmepa maccuBa <var =
arr.length,;>. Taxxke MacCHUB NPEOCTABISIET CIEAYIONINE ClIeIUAIbHbIE (DYHKIMH:

. join([sep]), toString, valueOf — Bo3Bpamiaer cTpoKy C dJIEMEHTaMH MacCUBa pa3iciEHHBIMH
<sep> WA CUMBOJIOM ,".
. concat(arr) — Jlo6aBnseT K MCXOJHOMY MAacCHUBY 3JIEMEHTHI MaccuBa <arr>. BosBpamaer
HCXOJHBIA MAaCCUB C U3MEHEHUSIMH.
« push( var, ... ) — Tlomemiaer snemeHT(bl) <var> B KOHEI[ MacCHBa, KaKk B cTeK. Bo3Bpaiaer
HOBBI pa3Mep MacCHUBa.
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. pOp() — Y,Z[aJ'ICHI/Ie IMOCJICOHETO DJIEMCHTAa MaCCHBa U BO3BpAaT €ro 3Ha4YCHUs, KaK U3 CTCKA.

« reverse( ) — l3MeHeHHe TOpsAKAa paCIONIOXKEHUS DIEMEHTOB MaccuBa. BosBparmiaercs
HCXOJHBIA MAaCCUB C U3MEHEHUSIMH.
« shift( ) — CpBur maccuBa B BepxX. lIpum 3TOM NepBbIi 3J€MEHT MaccuBa YAAJseTcs, a €ro

3HAUYE€HHE BO3BpAIIAcTCs.
« unshift( var, ... ) — 3aaBuraet sneMeHT(bl) <var> B MaccuB. [lepBsIii 2emenT B 0, BTOpOii B 1
H T.J.

« slice( beg, end ) — BosBpamaer ¢parMeHT MaccuBa OT <beg> Kk <end>. Ecnu 3HaueHue
Hayaja WIM KOHIa OTPULIATENBHO, TO OTCUET BeAETCS C KOHIIA MaccuBa. Eciii KOoHell He yKa3aH, TO
KOHIIOM SIBJISIETCS KOHEL[ MACCHBA.

 splice( beg, remN, vall, val2, ... ) — Bcrapnser, yaanaseT Wid 3aMEeHsIET eeMEHThl MacCHBa.
Bo3Bpaiaer ucxoAaHblii MacCUB C U3MEHECHHUSAMU. B MEpByI0 ouepe/lb OCYLIECTBISETCA yIATICHUE
3JIEMEHTOB C ITO3HUIIUU <beg> M KOJMYECTBOM <remN>, a 3aT€M BCTaBJIAIOTCH 3HAYECHUA <vall> n
T.JI. HAUMHAS C TIO3UINH <beg>.

+ sort( ) — CopTUpOBKa JIEMEHTOB MacCHBa B JIEKCUKOTPaQUIECKOM MOPSIIKE.

YacTUYHBIMH CBOMCTBAMHM OOBEKTA O6J'Ia,Z[aI-OT u 0a30BbIe TUIILI. CBOMCTBA H (IJYHKI_[I/II/I 0a30BBIX THIIOB
MMPUBCACHBI HUKC:

+ Jlornueckwuit Tin, QyHKIUN:
« toString( ) — llpencrasiieHne 3HaYCHHsSI B BUJIe CTPOKHU “true” mnm “false”.

« Ilenoe u BemecTBEHHOE YHCIIO:

Ceoticmea:
« MAX VALUE — makcHMalIbHOE 3HAYEHNE;
« MIN VALUE — MHUHHUMAaJNbHOE 3HAaYCHHUE;
«  NaN — HeZI0CTOBEpHOE 3HAYEHUE.

DyHryuu:
- toExponential( numbs ) — BozBpar cTpoku OT(HOPMATHUPOBAHHOIO YHUCIA B
AKCIIOHEHIIUATHFHON HOTAIMKM ¥ KOJIMYECTBOM 3Havdammx mudp <numbs>. Ecomu <numbs>
OTCYTCTBYET TO LI (]p OyIeT CTOIBKO CKOIBKO HEOOXO0IUMO.
+ toFixed( numbs ) — Bo3Bpar cTpoku OT(GOPMATHPOBAHHOTO YHCIA B HOTANUU C
(buKCHPOBAHHON TOYKOW M KOIWYECTBOM IUGP MOcie AeCATUIHON Touku <numbs>. Ecaun
<numbs> OTCYTCTBYET TO KOJIMYECTBO LU(DP MOCIe NeCATUYHON TOUKH PaBHO HYIIIO.
 toPrecision( prec ) — Bo3Bpar cTpoku OTHOPMATUPOBAHHOTO YHCIIA C KOJUYECTBOM
3HaYaImx qudp <prec>.
« toString( base ) — Bo3BpaT cTpoku 0THOPMATUPOBAHHOTO YHCIIA IIEJIOT0 TUIA ¢ 0a30i
npeacTaBieHus 8-BocbMepruuHoe, 10-necarnunoe u 16-1mecTHaaaTepuyHoe.

«  Crpoka:
Cesoticmea:
+ length — nnuHa CTPOKH.
Dynryuu:
« charAt( symb ) — V3Bnekaer U3 CTPOKU CUMBOI <symb>.
« charCodeAt( symb ) — VI3BnekaeT U3 CTPOKH KO CUMBOJIa <symb>.

« concat( vall, val2, ... ) — Bo3Bpamaer HOBYIO CTPOKYy C(HOPMHUPOBAHHYIO MyTEM
NPUCOCTUHEHUS 3HAaUYeHU <vall> ¥ T.1. K UICXOTHOH.
« indexOf( substr, start ) — Bo3Bpamaer MO3UINIO HCKOMON CTpOKH <substr> B

MCXOJIHOM CTpOKE HauyMHas C Mo3ulMu <start>. EclM MCXolHasg MO3ULIMS HE yKazaHa TO
MOMCK HAaYMHAETCs ¢ Havyana. Eciim MICKOMOM CTPOKM HE HalJIeHO TO BO3Bpamaercs -1.

« lastlndexOf( substr, start ) — Bo3BpalaeT MO3UIMIO HUCKOMOW CTPOKU <substr> B
UCXOJIHOM CTpOKE HauuHasg € MO3ULMM <start> TpU NOUCKE ¢ KoHua. Ecim mcxonnas
MO3UIMS HE yKa3aHa TO MOMCK HauMHaeTcs ¢ kKoHua. Eciu uckoMoil CTpoku He HaleHO TO
BO3Bparaercs -1.

« slice( beg, end ); substring( beg, end ); — Bo3BpaT MOACTPOKH HW3BJICUEHHON W3
UCXOIHOW HauMHAsA C MO3UIUU <beg™> W 3akaHuuBas <end>. Ecnu 3HaueHue Haydaiga WId
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KOHIIa OTPHUIATEIbHO, TO OTCUET BEAETCS C KOHIA CTPOKU. Ecim KOHel He yKasaH, TO
KOHIIOM SIBJISIETCS] KOHEI] CTPOKH.

- split( sep, limit ) — Bo3BpaT MaccuBa 3JE€MEHTOB CTPOKH PAa3ACIEHHBIX <sep> C
OTpaHHYEHUE KOJINYECTBA PJIEMEHTOB <[imit>.

Hns noctyna x cuctemMHbIM oO0bekTaM(y3nam) OpenSCADA mpenycMOTpEH COOTBETCTBYIOLIUI
00BEKT, KOTOPBIM CO3/1aéTCsl MyTEM MPOCTOrO YKa3aHUS MMEHHU IMOJCHUCTEMBI, MPU YKa3aHWU C KOPHS, a
3areM, yepe3 TOUKY yKa3bIBAIOTCS BIOXKEHHBIE OOBEKTHI B COOTBETCTBUU C mepapxuei. OTcuér oObekTa-
y31a OpenSCADA MOXXeT OCyImIeCTBIATHCS U € y4E€TOM 00JIACTH BHIAMMOCTH, YKA3aHHOW JUPEKTUBOU
“using”. Hampumep, BbI30B (YHKIMH 3ampoca 4Yepe3 HUCXOMALIMHA TPaHCHOPT OCYIIECTBISAETCS
ciemyromuM odpazom: Transport.Sockets.out testModBus.messlO(strEnc2Bin("15 01 00 00 00 06 01 03
0000 00 05")),.

1.6. IIpumepsl nporpaMmbl Ha fI3bIKE

[TpuBenéM HECKOIBKO MPUMEPOB MPOTpaMM Ha Java-1mog00HOM s3bIKe:

//Momesnp xoma MCHIOJIHMUTEJILHOTO MeXaHM3Ma MapoBOTO KpaHa
if( ! (st _close && !com) && ! (st open && com) )
{

tmp up=(pos>0&&pos<100) ?0: (tmp up>0&&lst com==com) ?tmp up-1./frg:t up;

pos+=(tmp_up>0)?0:(lOO.*(com?l.:—l.))/(t_full*frq);

pos=(p0s>100)2100: (pos<0) ?0:pos;

st _open=(pos>=100) ?true:false;

st close=(pos<=0)?true:false;

lst com=com;

}

//Momesb KJjanaHa

Qr=0Q0+Q0*Kpr* (P1i-1)+0.01;
Sr=(S_k11*1 kl11+S k1l2*1 k12)/100.;

Ftmp= (Pi>2.*Po) ?Pi*pow (Q0*0.75/Ti,0.5) : (Po>2.*Pi)?

Po*pow (Q0*0.75/To,0.5) :pow (abs (Q0* (pow (Pi, 2) -pow (Po,2))/Ti),0.5);
Fi-=(Fi-7260.*Sr*sign (Pi-Po) *Ftmp) / (0.01*1lo*frq) ;
Po+=0.27* (Fi-Fo) / (So*1o*Q0*frq) ;

Po=(Po<0)?0: (Po>100)?2100:Po;
To+=(abs (Fi) * (Ti*pow (Po/Pi,0.02)-To)+ (Fwind+1) * (Twind-To) /Riz) /
(Ct*So*lo*Qr*frq) ;
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2. KonTpoJuiep u ero koHpurypauus

KonTtposiep 3Toro Moaysst CBs3bIBaeTCS ¢ QYHKIMSIMH W3 OMOIMOTEK, IIOCTPOSHHBIX C €r0 TTIOMOIIIBIO,
JUIsi oOecriedeHHsT HEMOCPEACTBEHHBIX BbIYMCICHHUH. I TpenocTaBIeHUS BBIYMCICHHBIX JaHHBIX B
cuctemy OpenSCADA B KOHTpOJIIEpEe MOTYT CO3/1aBaThCs MapamMeTphl. [IpuMep BKITagku KOHPUTYpaIun
KOHTPOJIJIEpa JaHHOTO TUIa U300paXkeH Ha puc.2.

r‘ 0 OpenSCADA QTCig: Jemo craHuwms

tain Pepaktupokadne Bua  MNomows QT Starer

880U 1L 200 2@

HMma =
| Haumponnep: Tecmoeblll ebiqUCIUMENE
= e ,El,em:- cTaHuMA
i Bastl naHHbx KonTponnep I NapameTpw | Buluncnernna ]
[Ex] J!.) e3ONACHOCTE
i TpawcnopTa ~ CocTosume
(5| TpaHcnopTHHE NpoToOKoAL .
- T r P CTatye: Bynroven.
= J CHop maHHbx
= Modyrs: Benwuen: |E|
Wiz METOMHNKOE BaHHEX
ModBus JanyweH: D
DCON knnenT BEJl koHTpoNnEpa: ["." |v]
SHNMP knnent
CfopynokaHne |[CP DAS — KoHgurypauyna
BAOYHBI EHYHMENNTENE D
H CHop AaHHEX CHETEMB " e
3eykoran kapTa WmA: | TecToOEMA EBNACANTENE
Nornueckni ypoEeHs
. OnucaHne:
[=} BuunenuTens Ha java noaof

= HH’I,BO.I"FJ"FE"B_' TecToEWA ERNAGANTENE
TecToEHA ERMACAN

Bulnuomera:
CHop maHHex Siemens
[#} Diameond nnaTw cGopa gaHr

[F Butnuomexa watnoHoa: Brnouats: |W]
| Apxnew
= @ NEYHEnsHLEE Janyekate: | |

A
@l MNonezoraTeneckue nHTepdieic PesepenpoEaHie: | BHENKUEHD n

) ¥npaenedne mogynamn

Laop MpeanoyTeEHNE MCNONHEHNA: [<Elunaunﬁ YPOEEHB> |v]
3 Loop S5L Tafnuua napameTpoe: [testl.':alc_prm ]
FLC
PyHELWA KOHTpONNepa: [L’.‘-ontroller.test |v]
MNaHNpoEaHNE ERYHENEHHA: ['1 |v]

MpHOPUTET 33 434N EHYACIEHNA: _
: I [III] KonnuecTen MTEPALUMA E OAHOM ERUNCTEHUN:

ﬂ rarman
—————

Puc.2. Briragka koH(pUTYpamuu KOHTpOJUIepa.

C noMompro 3TOM BKIaJKH MOXHO YCTAHOBUTH:
« CocrosiHMEe KOHTposuiepa, a UMeHHO: Cratyc, «Bxitouen», «3anymen» u uMms bJl, coneprxaieit
KOH(pUTyparuro.
«  Wnentuduxarop, UMs U ONUCaHHUE KOHTPOJLIEPA.
+ CocrosiHuE, B KOTOPOE NEPEBOIUTH KOHTPOJLIEP MpH 3arpy3ke: «Bkitouen» u «3ammyleny».
« PexuMmM TrOpU3OHTaNbHOIO pE3EPBUPOBAHUSA U  IPEANOYTEHUE MCIOIHEHHS  JTaHHOTO
KOHTpOJLIEPA.
+  Hms Tabnunpl A1 XpaHEHUs TapaMeTpoB.
+ Azpec BBIUNCIUTENEHON (QYHKINU.
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+ Ilepuon, MPHOPUTET U YHUCIIO UTEPALIUI B OHOM IIHUKJIIC 32/1a4H BHIYUCIICHHSL.
 Ilepuon aBTOMaTu4eckol cuHXpoHmU3auu 010ko0B ¢ B/I.
+ Coxpanuts/3arpy3uth KoHTpOIuiep B B/I.

Bxknanka «Bsrumucnenus» kontpoiuiepa (Puc. 3) comepkur mnapameTrpsl M TEKCT INPOTPaMMBI,
HEINOCPEICTBEHHO BBINOJIHIAEMON KOHTPOJIIIEPOM.

»+ | QT Configurator of OpenSCADA: leM0 cTaHLMA

dain  PepakTvpoBadve  Bup  Momows  QTStarter

/| = ' % E::?" @ Ilr' Q
88000 Ll 200 @
|l-1ru'|n [3 o=
- HOHMFOMEF.‘ Tecmoebil eblHUCIUMEnb
=] 0 Jemo cTaHumA
(=
~ basel pariHelx | KonTponnep | Mapamerpel | Bhiicneia l
EIB BesanacHocTb
i/ TpancropTel LaHHble:
o TpaHCNOPTHBIE NPOTOKOME =
5 J Cfiop [i8HHAIX [¢] | Mmn | Tun |P‘e}I{L-1M| 3Haq3Hme[3
= Modyns: 3|f_stop dnarocTaHoBa gyHELPAK Nonay. Bxog |0
N3 MCTOYHWKOE [ aHHBIX -
MoclBus 4 | out out BewgcTe. Bbixog 40
DCOM knreHT |
SHIMP knnenT 5ltest  Test CTpoka  Buixop  38.980246055
BnoyHbIN BBIMUCMTEND ||
5§ CBop ganHeix chCTen 6 |offset  Offset Uenbin  Bxog 100 -
ABYKOBAA KapTa hd
NomYeckiil yposeHs [T_] | [I|I]
[=} BelMMCnMTENE Ha java nogobHo -
[l Kormponnep: Rorp )
TECTOBLIA BLIMMCIMTES out+=10;
BuGnuomexa: if{out=100) out=0;
Clop paHHelx Siemens IModBus Unidrive pos pos=out;
Diamaond nnatel ciopa gaHHex [MadBus testRTU test pos=oLt,
butnuomera Wabnovos: test = rand{offset*0 4);
[] Apxueel lhval="Test"
l’a CneumaneHele I val=="Test1" || val=="Test2" ) test="TestN", else test="Test";
I!l MoNb30EaTENLCKME MHTEPDEACH
&y ¥npasneHwe Mogynam9 B |
=y | oop i
=) | oop SSL sl
=) PLX8 )

7 foren
S

Puc.3. Bxnanka «Bpraucienusn» KOHTpoJLIepa.

3. [lapaMeTp KOHTpOJLJIEPA M €r0 KOH(PUTYpaUus

[TapameTp KOHTpoOJIIEpa JTAaHHOTO MOMYJSI BBIMONHSIET (YHKIHUIO TIPEJOCTABICHHS JOCTyNa K
pe3ynbpTaTaMm BbIYHCIeHUs] KoHTposuiepa B cuctemy OpenSCADA, nocpeacTBOM aTpuOyTOB MapamMeTpOB.
W3 cneumduyueckux mojei BKJIaaka KOH(MUTYypaluu MapaMeTpa KOHTPOJUIEpa COICPKHUT TOJIBKO I0JIe
MEPEYUCIICHUS TapAMETPOB BHIYUCIAEMON PYHKIINU, KOTOPbIE HEOOXOUMO OTPA3UTh.
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4. bubdauorexkn QPyHKIUNA MOTYJIs

Mopnyns mpeaocTaBiIsieT MEXaHU3M Ul CO3JaHUs OMOIIMOTEK IMOJB30BaTENbCKUX (GyHKIMH Ha Java-
nogo0HoM s3bike. Ilpumep Bkimaaku KoHurypauuu Oubnuoreku uzoOpakeH Ha Puc.4. Bxiaaka
COZEP)KUT 0a30BbIE MOJSL: COCTOSHUS, WACHTH(UKATOP, UM M OINMCAHUE, a TAKXKE aapec TaOJIHIBI,

xpansamield oubnmoreky. Bo Brmaake «®yHKkumm» OHONMMOTEKM Kpome mepedHs (QYHKLIUH COAEPIKHUTCS
¢dopma konmpoBaHus GYHKINH.

[ | QT OpenSCADA KoHhUrypaTop

ainn PepaktvpoeaHve Bwua [Nomollb

A5 QCCO = N&LLI200 9

[] bubnuomexa gpyHkyuii: Controller
= Modyne:
TpaHCnopTEP UCTOMHMWKOB m
ModBus knueHt i
SNMP knueHT ~CocTosHve
BEnouHelid BEMUCNMTENE Doctynex: [
? CBop panHsix cacTems Bl GubEnuoTtexu: ['.'.Iib_ContmlIers |v]
BYKOBAA KapTa
INorvyecknia ypoBeHb ~ Kondwmrypauws
- BoluMCnUTENL Ha java noag Id: Controller
Konmpaonnep:
5. Bubnuomexa: na: [KOHTpGHHprI l
TexHonorvyeckue an_| Onucanve:
:BYS_GDH‘IDHE MporpamMmel KOHTPONNEpPOB OCHOBaHHEIX Ha Java.
‘KoHTponnepsi
CepBWcHble Npouen
CBop paHHbIx Siemens
Diamond nnatel chbopa oa
(O[] [4]+]

Flroman

Puc.4. Bxiagka koHpuUTrypanuu 6uOIMOTEKH.

5. Ioab3oBareabcKkue GYHKIMHA MOAYJIS

OyHKIMA, TaKke Kak U OMOIMOTEeKa, COJACPXKHUT 0a30BYI0 BKIAJAKYy KOHPHUIypaluH, BKIAJIKY
¢dbopmupoBaHus porpaMMbl U napameTpoB QyHKImH (Puc.1), a Taxke BKIAJAKy MCTIOIHEHUS CO3JaHHOM
GbyHKIIH.
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