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BBenenue

Monyne xontpomnepa JavaLikeCalc nipenocraBnser B cuctemy OpenSCADA mexaHus3M co31aHUA
byakumii 1 ux Oubnmorek Ha Java-mojgoOHOM si3bike. Ommcanue (QyHKIMU HA Java-mo0OHOM SI3BIKE
CBOJAUTCS K OOBsI3Ke mapaMeTpoB (GYHKIMH anroputMoMm. Kpome 3Ttoro Moaynb HajaeneH (QYyHKIUSMU
HETMMOCPCACTBCHHBIX BEIYUCIICHUN HyTeM CO3aaHr BBIYUCIIUTCIIBHBIX KOHTPOJIJICPOB.

HenocpencTBeHHble BBIYMCIECHUS OOECHEUMBAIOTCS CO3/1aHUEM KOHTPOJUIEpAa U CBSI3bIBAHUEM €ro C
¢bynkuueit storo xe momyns. Jns cBa3aHHOW (YHKIMH cO3daéTcs Kaap 3HAYCHWH, HAJ KOTOPBIM H
BBINOJIHAOTCS IEPHOANYECKHE BBIUUCIICHUS.

MogyneMm peanusyroTcsi GyHKIUU TOPU30HTAIBHOTO PE3EPBUPOBAHUS, @ UMEHHO COBMECTHON PabOTHI €
YIAIEHHOW CTaHIMEH STOro-ke ypoBHs. Kpome CHHXpOHM3allMM 3HAYEHUH W apXHBOB aTpHOYTOB
apaMeTpoB MOJYJIEM OCYLIECTBISETCS CUHXPOHHU3AIMs 3HAYEHUH BBIUYMCIUTENbHON (YHKINH, C LENbIO
0e3yapHOro MOAXBATa aJIrOPUTMOB.

[TapameTpsl (yHKIIMA MOTYT CBOOOIHO CO3aBaThCsl, YAAISATHCS WIH MOTUPHUIIMPOBATHCS. Texymiast
BepCHsl MOYJI MOIepKuBaeT A0 65535 mapameTpoB (GYHKIIMU B CyMME ¢ BHYTPEHHUMH TIEPEMEHHBIMH.
Bun penakropa ¢pynkiuii mokaszan Ha puc. 1.
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Komnpeccop rasos Pot+=(Po-Pot)/(0.005%0*_frq);

WeTounuk (pacxoa) Qr=QO°Pi+0.01; .

Tpy6a 1->1 Fi=4e3*Sdf*sign(Pi-Pot)*pow(Q0*abs(pow(Pi.2)-pow(Pot.2))/293,0.f
Tpy6a 1->2 Fit+=({Fi-Fit)/{0.005%lo*f_frq);

Tpy6a 1->3 Po+=0.27*(Fit-Fo)/(So"lo*Q0*_frq);
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Puc.1. Bun penakropa GyHKIMA.
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[Tocnie mgr000TO  W3MEHEHHUS TMPOTpaMMbl WM  KOHPUTYpallMd  TapamMeTPOB  BBITIOJIHSICTCS
NEePEeKOMITWIISIIIMA MIPOTPaMMBbI C YIPEKICHUEM CBS3aHHBIX ¢ (yHKUIMEH oObekToB 3HaueHuin TValCfg.
KoMmmunarop s3pIka TOCTPOEH € HWCMOJIB30BAHHEM W3BECTHOTO TeHepaTopa rpammaTuku «Bisony,
KOTOPBIN COBMECTUM C HE MEHEE U3BECTHOW YTUIIMTOM Yacc.

SI3BIK HCIOJIB3YCT HCABHOC OIPCACICHHUC JIOKAJIbHBIX IICPEMCHHBIX, KOTOPOC 3aKI0YacTCd B
OTpENICICHUN HOBOW TIEPEMEHHOW B Cllydae MNpHCBaWBaHUs ed 3HaueHWs. [IpudéM THIT JTOKaIBHOM
HepeMeHHOﬁ YCTaHaBJIMBACTCA B COOTBCTCTBUM C THUIIOM [IPUCBAMBACMOI'0 3HAUYCHUA. HaHpI/IMep,
BeIpakeHne <Qr=Q0*Pi+0.01;> onpenenut nepemennyto Qr ¢ Tunom nepemerron QO.

B paGote ¢ pa3nuuHbIMU THIIAMU JAHHBIX S3bIK MCIIOJIB3YET MEXaHU3M aBTOMATHYE€CKOTO MPUBEICHUS
TUTIOB B MECTaX, T'JIe MOA00HOE MPUBEICHHE SIBISIETCS IEIECO00Pa3HBIM.

JI71st KOMMEHTHPOBAHHS YU4aCTKOB KOJIa B SI3bIKE MPEyCMOTPEHBI CUMBOJIBL «//» U «/* ... */». Bcé, uro
uaet mocine "//" 10 KOHIA CTPOKH U MEXIY «/* ... */» UTHOPUPYETCS KOMITHITOPOM.

B npouecce renepanum KojJa KOMIWIATOP SI3bIKa IPOM3BOAUT ONTUMM3ALMIO MO KOHCTAHTAM M
NPUBEJCHUE THUIOB KOHCTAHT K TpeOyemomy tumy. Ilog onTumu3anueil KOHCTAHT IOApa3yMeBaeTCs
BBITIOJIHEHHE BBIUMCIICHUH B MTpOIecce IOCTPOCHHUS KO/Ia Hal ABYMSI KOHCTAHTaMH M BCTaBKa pe3yJibTaTa B
koa. Hampumep, Belpakenue <y=pi*10;> cBepHércs B mpocroe mnpucBauBanue <y=31.4159;>. Ilox
NPUBEJCHUEM THIIOB KOHCTAHT K TpeOyeMoMy TUITy Mojpa3symMeBaeTcs (popMupoBaHUs B KOJI€ KOHCTAHTHI,
KOTOpasi UCKJII0YaeT NpUBEACHUE TUIA B Ipolecce ucrnoaHeHus. Hampumep, Bbipaxkenue <y=x*10>, B
CJTy4ae BEIIECTBEHHOTO TUIIA TIEPEMEHHOM X, mpeodpaszyercs B <y=x*10.0>.

S3BIK MOIEP)KUBAET BBI3OBHI BHEIIHMX W BHYTpeHHUX (QyHKIUWA. WMs moboit GyHKImmM BooOIIEe
BOCIIPUHUMAETCS KaK CHMBOJI, NPOBEpKa Ha MPUHAMIEKHOCTH KOTOPOrO K TOM WM MHOW KaTeropHH
MPOU3BOUTCS B CIIEYIONIEM MOPSI/IKE:

+ KIIIOYEBBIE CIIOBA;

+ KOHCTAHTHI,

 BCTpOEHHbIE (QDYHKIUY;

- BHewmHHe QyHKIMH, GYHKINU 00beKTa U cucTeMHbIX y3710B OpenSCADA (DOM);

YK€ 3apeTUCTPUPOBAHHBIE CHMBOJIBI IEPEMEHHBIX, aTPUOYTHl 00BEKTOB U HepapXus OOBEKTOB
DOM,;

*+ HOBBIC aTPUOYTHI CHCTEMHBIX TApaMETPOB;

+ HOBBIE MapaMeTpsl QYHKIUY;

+ HOBas aBTOMaTHYeCKas epeMEHHAs.

Bb13oB BHemHell (yHKIMH, Kak M aTpuOyTa CHUCTEMHOIO IapaMeTpa, 3alMChIBAETCS Kak aapec K
00BEKTYy  JMHAMHUYECKOro jepeBa oO0bekTHOM Monenn cuctemsl OpenSCADA B Buze:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jns  mpenocTaBieHHMsT BO3MOXKHOCTH  HAMMCAaHUS  TOJb30BATENBCKUX MPOLEAYP  yIpaBICHHS
paznuuHbiMu KoMnioHeHTaMu OpenSCADA Moaynem npenoctasisiercs peanuszanust APl npekomnwisunu
MOJIB30BATEIBCKUX TIpoLeyp OTACHbHBIX KOoMIOHEHTOB OpenSCADA Ha peanusanmu Java-mogoOHOTO
s3pIKa. TakUMU KOMITOHEHTaMu yke sBiisitoTcs: [1labnonbl mapameTpoB moacucteMbl «COOp JaHHBIX» U
Cpena Buzyanuzanuu u yrpasienus (CBY).
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1. Java-nnogo0HbBIN A3BIK

1.1. DJeMeHThI A3bIKA

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

Ilocmosnnvie:
necsituunble: nugps 0-9 (12, 111, 678);
BocbMepuuHbie: udpst 0-7 (012, 011, 076);
mectHaaarepuunsie: mudper 0-9, 6yksol a-f nimm A-F (0x12, 0XAB);
BemecTBeHHbIe: 345.23, 2.1e5, 3.4E-5, 3¢e6;
Joruueckue: true, false;
ctpokoBbie: "hello", ©e3 mepexoma Ha APYryo0 CTPOKY OJHAKO C TOMJEPKKON MPSIMON
KOHKaTE€HAI[MH CTPOKOBBIX KOHCTAHT.

Tunwt NEePEMEHHRbLX.
nenoe: -231..231 EVAL INT(-2147483647);

BerecTBerHoe: 3.4 * 10398 EVAL REAL(-3.3E308);

noruueckoe: false, true, EVAL BOOL(2);

CTpOKa: TIOCJIEJIOBATEIILHOCTE CHUMBOJIOB-0aiiToB (0...255) mo0oi [UIMHBI, OTrpaHHMYCHHOMN
o0bvEmMoMm mamsitu 1 xpanunuiieM B bJ[; EVAL STR("<EVAL>").

Bcempoennvie koncmanmor: pi = 3.14159265, e = 2.71828182, EVAL BOOL(2), EVAL INT(-
2147483647), EVAL _REAL(-3.3E308), EVAL STR("<EVAL>")

Ampubymor napamempos cucmemvt OpenSCADA (nauunas ¢ noocucmemvt DAQ, 6 eude <Tun moodyns
DAQ>.<Kouwmpoanep>.<Ilapamemp>.<Ampubym>).

Dynxyuu ob6vekmuou mooenu cucmemvl OpenSCADA.
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1.2. Onepanumu si3bika

Onepanyu, MOAICPKUBAEMbIE S3BIKOM, IpEICTaBleHbl B Tabnume Hioke. [Ipuoputer omnepanuit
YMEHBLIAETCS CBEpXY BHU3. Onepanuu ¢ OJJMHAKOBBIM IIPUOPUTETOM BXOJST B OJJHY LIBETOBYIO TPYyMILY.

CumBoa Onucanue

0 Bb130B dyHKIHMN.

{} [IporpammubIe OJ0KH.

++ HukpemeHT (mocT u mpe).

-- JexpemeHT (TIocT u mpe).

- YHapHBbI MUHYC.

! Jlorndeckoe oTpuiiaHue.

~ [ToOuToBOE OTpHUIIAHHE.

* YMHOXKEHUE.

/ enenue.

% OcCTaToK OT LIEJTOYUCIEHHOTO JIEICHU.
+ Cnoxenue

- Beruutanue

<< ITopa3psiaHblil CABUT BIIEBO

>> [Topa3psinHblil CABUT BIIPABO

> bonbme

>= Bonpiie nnm paBHO

< Menblie

<= MeHbI11e WM paBHO

= PaBHO

= Hepasno

| [opaspsaanoe «JIN»

& [Topaspsannoe «MN»

A [Topaszpsanoe «Hckmouaromee NI
&& Jlornueckuii «N»

| Jlornueckmii «1JIN»

?: VYcenosuas onepanust (1i=(1<0)?0:1;)
= ITpucBauBanue.

+= IIpucBanBaHue CO CIOKEHUEM.
-= [IpucBanBaHuE C BEIYUTAHUEM.
*= [IpucBanBaHue ¢ yMHOKECHHUEM.
/= [TpucBanBaHue C JeIEHUEM.
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1.3. BerpoenHbie QyHKIUM A3BIKA

BupTtyansHON MammHO# sI3bIKa MPeIycCMaTPUBACTCS CIEAYIONIH HAaO0p BCTPOCHHBIX (QYHKIIUH 001Iero
Ha3HAuYeHUS:
+ double max(double x, double x1) — MakcuMallbHOE 3HAYCHHUE U3 X U X/
+ double min(double x, double x1) — MUHUMaTBEHOE 3HAYEHUE U3 X U X/ ;
« string typeof(EITp vl) — tun 3nauenus vl.

Jlns  obecrieueHHMss BBICOKOH CKOPOCTH pabOThl B MaTEMATHUECKUX BBIYHUCICHUSX MOJYJb
NPEJOCTABIISICT BCTPOCHHBIE MaTeMaTHYeCKHe (YHKIMHM, KOTOPHIC BBI3BIBAIOTCS HAa YPOBHE KOMaH]I
BUPTYaJbHON MalllUHbI:

+ double sin(double x) — cunyc x;

- double cos(double x) — kocunyc x;

« double tan(double x) — Tanrenc x;

- double sinh(double x) — cunyc runepboIMUECKHii OT X;

+ double cosh(double x) — kocuHyC THIIEPOOTHMUECKHI OT X;

« double tanh(double X) — TaHreHC THIEPOOIUUECKHIA OT X;

- double asin(double x) — apkcunyc oT Xx;

+ double acos(double x) — apkkocuHyC OT X;

« double atan(double x) — apkTaHreHc or x;

+ double rand(double x) — cmyuaitHoe gucio ot 0 10 x;

- double lg(double x) — mecsaTHUUHBII TOTapU(PM OT X;

« double In(double x) — HaTypanbHBIH JOTapUPM OT X;

+ double exp(double x) — skcmoneHTa oOT X;

- double pow(double x, double x1) — Bo3BeeHUE X B CTETEHb X/;

+ double sqrt(double x) — KopeHb KBaIpaTHBII OT X;

+ double abs(double x) — abcoaoTHOE 3HAYCHUE OT X;

- double sign(double x) — 3Hak uucna x;

« double ceil(double x) — okpyrieHue urciaa x 10 OOJIBIIETO MEJIOTO;
- double floor(double x) — okpyrieHue 4ncaa x 10 MEHBIIETO IIEIOTO.

1.4. Onepartopsl A3bIKa

OO0muit mepevyeHp OnepaTopoB A3bIKA!
+ var — OmepaTop WHUIHAIN3AINH ITEPEMECHHOM;
- if — oneparop ycinoBus "Ecin";
. else — oneparop ycnoBus "Nnaue";
«  Wwhile — onncanune nukna while;
+ for — onucanue nukia for;
. in — paznenuTenb nukia for s nepedbopa CBOMCTB 00BEKTA,
+ break — mpepbiBaHN€e BBHITIOTHEHUS ITUKIIA;
« continue — NPOAODKUATH BHITIOJTHCHHUE [IUKJIA C HAYAJIa;

« using — TIO3BOJSICT YCTAHOBHTH OO0JACTh BHIUMOCTH (DYHKIMHA YacTO HCIOJIb3YeMOit
oubmmorexkn (using Special. FLibSYS;) mis mocnenyromero oOpamieHdss TOJBKO 10 HMEHH
bynxmn;

« return — TpepbiBaHHe (YHKLIMU U BO3BpPAT pe3yibTara, pe3yibTaT KOMUPYETCs B aTpudyT ¢
(dbnarom Bo3Bpara (return 123;);

« new — co3znaHue o0OBeKTa, peanu3zoBaHbl 00beKT "Object", maccuB "Array" u peryisipHbie
BeIpaxkeHus "RegExp".
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1.4.1. YciioBHbBIE OnIEPATOPbI

SI3BIKOM MOXyJsl NMOANEPKUBAIOTCS [BAa TUMA YCJIOBHH. llepBelii — 3TO omepanuu ycioBHs Ul
MCIIOJIb30BaHUSI BHYTPHU BBIPAXKEHUSI, BTOPOI — IJ100alIbHbIN, OCHOBAHHBIM Ha YCIOBHBIX ONEPATOpPaXx.

YcrnoBue BHYTpU BBIPRXKEHUS CTPOHMTCA Ha omepanusx «?» U «:». B kauecTBe mpumepa MOXKHO
3anucaTth CIEIYyoIIee MpakTHIeckoe BhIpaxeHue <st open=(pos>=100)?true:false;>, 4uro umraeTcs Kak
«Ecnmu mepemennas <pos> Oounbiie win paBHa 100, To epeMEeHHOH st _open MPHCBauBacTCsS 3HAYCHUE
true, nnaue — false.

['moGabHOE yCIOBHE CTPOUTCS HA OCHOBE YCJIOBHBIX omeparopoB «if» u «else». B kauecTBe mpumepa
MOYKHO MPUBECTH TOXKE BBIpA)KEHHUE, HO 3amMcaHHoe ApyruM crnocobom <if(pos>100) st open=true; else
st _open=false;>. Kak BUHO, BbIpaX€HHE 3alMCAHO M0 APYroMy, HO YUTAETCS TaKXKe.

1.4.2. Huxabl

[MonnepxxuBatorcst Tpu Tuna 1ukioB: while, for u for-in. CHHTaKCHC IHUKIOB COOTBETCTBYET SI3BIKAM
nporpammupoBanus: C++, Java u JavaScript.

[{ukn while B o01iem 3anuchIBaeTCs CIEAYIONAM 00pa3oM:
while(<ycnoeue>) <meno yukia>;,

[{ukn for 3anmuchIBaeTCs CIEAYIOIUM 00pa3oMm:
for(<npe-unuyuanuz>; <ycioue>; <nocm-ebluucieHue>) <meuo yukia>,

[ux for-in 3anmuceiBaeTCs CIeAyOINMM 00pa3oMm:
for( <nepemennas> in <obvekm> ) <meno yurkia>,

I'ne:
<ycnosue> — BBIPpaXXCHUE, ONIPEACIIAIOIICE YCIOBHUC;
<meno yuxia> — TeJO0 HUKJIa MHOXXECTBECHHOT'O UCIIOJTHCHU,
<npe-uHuyuaIu3> — BBIPAXKEHUE NPEIBAPUTEIBHON MHULIMAIN3ALUN IEPEMEHHBIX LIMKJIA;
<nocm-gvlyucienue> — BbIpaXeHHE MOAUPHUKALIMH TAPAMETPOB IIMKJIA [10CIIE OUEPETHOM

HATEpalnH;

<nepemenHas> — TEpEeMEHHas1, KOTOpas OyIeT coliep>KaTh UMs CBOMCTBa 00BEKTa Ipu miepedope;
<00bexkm> — 00BEKT JUIsl KOTOPOTO OCYILECTBIISIETCS 1epedop CBOMCTB.

1.4.3. CnienuajibHbIe CHMBOJIBI CTPOKOBBIX IepeMEHHBIX

SI3B1KOM npeaAyCMOTpCHa MOAACPIKKA CICAYIOINX CIICHUAIBHBIX CUMBOJIOB CTPOKOBBIX IIEPEMCHHBIX !

"\n" — mepeBoJI CTPOKH;
"\t" — cumBOa TaOyIALNY;
"\b" — 3a00ii;

"\f" — nmepeBoA cTpaHULIBI;
"\r" — BO3BpaT KapeTKy;

"W" — cam cumBos '\';
"\041" — cumBon '!' 3anIMICaHHBI BOCBMEPHYHBIM YHCIIOM;
"\x21" — cuMBOJ '!' 3aNTMCAaHHBIN IECTHAIIATEPUIHBIM YHUCIIOM.
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1.5. O0BeKT

SI3BIKOM TIpeiocTaBiIsieTcsl MoAAepKKa TUMa AaHHBIX 00BeKT "Object". OO0beKT mpencTaBisieT co0oi
aCCOITMATUBHBIN KOHTEHHEp CBOWCTB M (pyHKIuil. CBOHCTBa MOTYT CoOJepkKaTh KaK JIaHHBIE YETHIPEX
0a30BBIX THIIOB, TaKk M JApyrue OO0beKThl. JlocTym K CBOHCTBaM OOBEKTa MOXKET OCYIIECTBIATHCS
MOCPEACTBOM 3alMCU HMMEH CBOWCTB 4epe3 TOUYKY K 00beKTy <obj.prop>, a Takke IOCPEICTBOM
3aKJIIOYEHHUS] UIMEHU CBOMCTBA B KBaJpaTHble CKOOKH <obj/"prop”[>. O4eBUIHO, YTO MEPBBIH MEXaHU3M
CTaTM4YE€H, a BTOPOW IMO3BOJIIET YyKa3blBaTh UM CBOMCTBa uepe3 mnepeMeHHyr. Co3gaHue oObeKTa
OCYIIECTBIISICTCS TOCPEACTBOM KJIIOUYEBOTO cioBa <new>: <varO = new Object()>. bazooe
ornpeneneHue 00beKTa He COACPKUT HyHKIMNA. Onepanuy KOMUpoBaHUs 00BEKTa Ha CAMOM JIeJIe JIEaioT
CCBUIKY Ha MCXOJHBbIN 00beKT. [Ipu ypanenun oObekTa OCyIIECTBISIETCS YMEHbIICHUE CUETUMKA CCHUIOK,
a TpH TOCTHXKEHUH CYETYMKA CCBUTIOK HYJISI OOBEKT yJanseTcs: PU3NUecKu.

Pa3Hble KOMIOHEHTHI MOTYT JOONpPEAENsATh 0a30BbI OOBEKT OCOOBIMU CBOMCTBAMH U (DYHKLUSMHU.
CrannapTHBIM paclIMpeHHeM oObeKTa sABiseTcs MaccuB "Array", KOTOpBIH co3naércs komaHaou <varQO
= new Array(prml,prm2,prm3,....,prmN)>. TlepeuncieHHbie yepe3 3amsaTyi0 MapaMeTpbl MOMENIAIOTCS B
MaccuB B HCXOAHOM mopsnake. Eciau mapaMeTp TOJIBKO OAMH TO MAacCHB HMHUIMHUPYETCS YKa3aHHBIM
KOJINYECTBOM ITyCTBIX 3J1IeMeHTOB. OCOOEHHOCTHIO MAacCHUBA ABISIETCS TO, YTO OH pabOTaeT CO CBOWCTBAMHU
KaK C MHJIEKCAMU U TIOJIHOE UX MMEHOBaHHE OECCMBICIEHHO, a 3HAYUT JOCTYNEH MEXaHH3M oOpallleHus
TOJIbKO 3aKJIIOYEHHEM MHJEKCa B KBaJpaTHble CKOOKM <arr[l]>. MaccuB XpaHHUT CBOHCTBa B
COOCTBEHHOM KOHTEWHEpe OJHOMEpHOro MaccuBa. LludpoBbie CBOICTBa MaccHBa HCIIONB3YIOTCS JUIS
JIOCTYIIa HEMOCPEJICTBEHHO K MacCHBY, a CUMBOJIbHbIE pabOTalOT Kak cBOiicTBa oObekTa. [leTanbHee mpo
CBOICTBA M (DYHKIIMHM MAacCCHBA MOYKHO IPOYUTATh MO CCBIIKE.

OO0BexT perynspHoro BeipakeHus: RegExp cozmaércs komanmoit <varO = new RegExp(pat flg)>, tne
<pat> — mabJ0oH peryIsipHOro BeIpaxeHus, a <fIg> — ¢mnaru noucka. OOBEKT pabOTHI C PETYISAPHBIMU
BBIpaKEeHHUsIMHU, OocHOBaH Ha OubOmmorexke PCRE. Ilpu 1miobanpbHOM TMOMCKE yCTaHABIMBAETCS aTpPUOYT
o0wekTa "lastIndex", uTO MO3BOJMAET MPOJOIKHUTH MOUCK TMPH CIEIyIOIIeM Bbi3oBe (GyHKIUU. B ciydae
HeynauHoro noucka arpudyT "lastindex" cOpacwkiBaeTcst B HONb. JleTampbHee Mpo CBOMCTBA W (PyHKIIUU
MacCHBa MOYKHO ITPOYHUTATh 10 CCHUIKE.

JU1s IpOM3BOJILHOTO IOCTYIA K apryMEHTaM (PYHKIIUH MPEeTyCMOTPEH 0OBEKT apryMEeHTOB, 0OpaTUTHCS
K KOTOPOMY MO’KHO IMOCPEJICTBOM cHUMBoJa "arguments". DTOT 00beKT conmepkut cBoiictBo "length" ¢
KOJINYECTBOM apryMEHTOB Yy ()YHKLIMH U MO3BOJISIET OOPATUTHCS K 3HAUEHUIO apryMEHTa IMOCPEICTBOM €ro
HOMepa i uaeHTudukaropa. PaccMorpum nepebop apryMeHTOB IO HUKITY:

args = new Array();
for (var i=0; i1 < arguments.length; i++)
arg[i] = arguments[i];

YacTHYHBIMU CBOMCTBAMU 00BEKTa 00JIanaroT U 0a30Bbie THITB. CBONCTBA U (PyHKIIMK 0A30BBIX THUIIOB
NPUBEICHBI HUXKE:

- Hynesoii Tun, QyHKIMM:
« boolisEVal(); — Bosspamaer "true".

+ Jlormueckwuii TUM, PYHKIIUU:
« boolisEVal(); — IlpoBepka 3nauenust Ha "EVAL".
. string toString(); — IlpencraBieHue 3HaueHus B BUAE CTpoku "true" wim "false".

+ Ilenoe u BelIeCTBEHHOE YKCIIO:
Ceoticmsa:
« MAX VALUE — makcuMaJIbHOE 3HAUYEHUE;
« MIN VALUE — MyAHHAMAaIIbHOE 3HAYEHUE;
«  NaN — HelI0CTOBEpHOE 3HAUEHHUE.

Qynryuu:
« boolisEVal(); — IlpoBepka 3naueHust Ha "EVAL".
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. string toExponential(int numbs = -1); — Bo3BpaT cTpoku oTGopMaTHPOBAHHOTO YKCIIA B
9KCIIOHEHIIMATBFHOW HOTAIMM W KOJUYECTBOM 3Hauammx uudp <numbs>. Ecnu <numbs>
OTCYTCTBYET TO UG p OyJeT CTOIBKO CKOJIBKO HEOOXOAUMO.

. string toFixed(int numbs = 0, int len = 0, bool sign = false)) — Bo3Bpar cTpoku
0T(hOpMATHPOBAHHOTO YKCJIA B HOTAUU ¢ (PUKCHPOBAHHON TOYKOH M KOJUYECTBOM ITU(P
[I0CJIE NECATUYHON TOYKH <numbs> ¢ MUHAMAIBbHOW IMHOU </en> u 00s3aTeIbHBIM
3HakoM <sign>. Ecmu <numbs> OTCYTCTBYeT TO KOJMYECTBO IHUQP MOCIE IECATUIHON
TOYKH PaBHO HYIIIO.

- string toPrecision(int prec = -1); — Bo3BpaT cTpoku 0T(HOPMATHPOBAHHOTO YHCIA C
KOJIMYECTBOM 3Havammx uudp <prec>.
. string toString(int base = 10, int len = -1, bool sign = false); — Bo3Bpar cTpoku

0T(hOpMaTHPOBAHHOTO YHCJIA LEJIOr0 TuUma ¢ 0a3oil mpencraBneHus <base> (2-36) c
MUHAMAJIBHON JIUHOU </en> u 00s13aTeIbHbIM 3HAKOM <sign>.

« Crpoxka:
Csoticmea:
« int length — nuvHA CTPOKH.

Dynkyuu:
« bool isEVal(); — IlpoBepka 3nauenus Ha "EVAL".
. string charAt(int symb); — VI3BieKaeT U3 CTPOKH CUMBOJI <symb>.

« int charCodeAt(int symb); — V3BneKkaeT U3 CTPOKU KOJ CUMBOJIA <symb>.

- string concat(string vall, string val2, ..); — Bo3Bpamaer HOBYI CTPOKY
c(hOpPMHUPOBAHHYIO MMYTEM MPUCOCTUHECHMSI 3HAUCHUN <vall> ¥ T.1. K UCXOTHOM.

« int indexOf{string substr, int start); — Bo3Bpamaer MNO3UIUI0 HCKOMOW CTPOKHU

<substr> B UCXOJITHON CTpOKE HAuMHas ¢ MO3ulUU <start>. Ecnu ucxomHas mO3UIUs HE
yKazaHa TO IOMCK Ha4yMHAeTCs C Havajga. Eciaum HCKOMON CTpOKM HE HaiJieHO TO
BO3Bpaaercs -1.

« int lastindexOf(string substr, int start); — Bo3Bpamaer MO3UIMIO WCKOMOW CTPOKH
<substr> B UCXOJHON CTpOKE HAUMHAs C MO3UIMH <sSfart> TpPHU TMOUCKEe ¢ KoHna. Ecmm
MCXOJIHAs TO3MIMS HE yKa3aHa TO MOWCK HAaYMHAeTCs ¢ KoHua. Ecim mckomMoil CTpoku He
Hai{JIeHO TO Bo3Bpaiaercs -1.

« int search( string pat, string flg = "" ); — Ilouck B cTpoke mo mablIoHy <pat> u
(dbnaramu madiona <flg>. Bo3BpalaeT nojaoxeHne HalIeHHON MOJCTPOKY HHave -1.
var rez = "Javal23Script".search("script","i");

// rez =7
« int search( RegExp pat ); — Ilouck B ctpoke o maodiony RegExp <pat>. Bosppamaer
MOJIO’KEHUE HAMIEHHOW MOACTPOKH HHAYe -1.

var rez = "Javal23Script".search (new RegExp ("script","i")):;
// rez =1
«  Array match( string pat, string flg = "" ); — Ilouck B cTpoke nmo mabjaony <pat> u

¢dbnaramu 1mabnona <flg>. BosBpamaer maccuB ¢ HaineHHoW mnoacTpokord (0) u
noaBeipakeHussMu  (>1). Atpubytr "index" wmaccuBa yCTaHAaBIMBAae€TCSd B MO3UIIHIO
HalileHHO# moAcTpoku. ATprOyT "input" ycTaHaBIMBAETCS B UCXOIHYIO CTPOKY.

var rez = "1 mmoc 2 mmoc 3".match ("\\d+","g");
// rez = (11, [21, [3]
« Array match( TRegExp pat ); — llouck B ctpoke mno mabimony RegExp <pat>.

BosBpamaer maccuB ¢ HaiineHHoW moactpokoi (0) u moaBeipaxeHusMu (>1). ATpuOyt
"index" MaccuBa yCTaHABIHMBACTCS B IMO3WIUIO0 HAWJICHHOW moacTpoku. ATpubyt "input"
YCTaHABJIMBACTCS B HCXOAHYIO CTPOKY.

var rez = "1 mumoc 2 miaoc 3".match (new RegExp ("\\d+","g"));
// rez = [11, [2]1, [3]
 string slice(int beg, int end); string substring(int beg, int end);, — Bo3BpaT moacTpOKu

U3BJICUEHHON M3 HMCXOJHOW HayMHAas C MO3MIUM <beg> W 3akaHuuBas <end>. Ecmu
3HAYCHHE Haydala WM KOHIA OTPHULATEIBHO, TO OTCUET BENETCS C KOHIA CTPOKH. Ecim
KOHEIl HE YKa3aH, TO KOHLIOM SIBIIIETCS KOHEL] CTPOKHU.
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«  Array split(string sep, int limit); — Bo3BpaT MaccuBa 3JIEMEHTOB CTPOKH Pa3CIEHHBIX
<sep> C OTPaHUYCHUEM KOJHUYECTBA HIEMEHTOB <[imit>.
« Array split(RegExp pat, int limit); — Bo3BpaT MaccuBa 3JIEMEHTOB CTPOKH Pa3CIEHHBIX
mabiaonom RegExp <pat> ¢ orpaHnyeHreM KOJIUYECTBA AIEMEHTOB <[imit>.

rez = "1,2, 3 , 4 ,5".split (new RegExp ("\\s*,\\s*"));

// rez = [11, [2]1, [31, [41, [5]
. string insert(int pos, string substr); — BcTaBka B MO3ULMIO <pos> TEKyLIEH CTPOKU
MOJICTPOKY <substr>.
. string replace(int pos, int n, string str); — 3aMeHa MOJACTPOKH C MO3ULUU <poS> H
JUIMHOM <n> B TEKYLIEH CTPOKE Ha CTPOKY <S#7r>.

rez = "Javascript".replace(4,3,"67");

// rez = "Java67ipt"
« string replace(string substr, string str); — 3aMeHa BCeX MOJACTPOK <substr> Ha CTPOKY
<str>.

rez = "123 321" .replace("3","55");

// rez = "1255 5521"
- string replace(RegExp pat, string str); — 3aMeHa TOJCTPOK MO MabIoOHy <pat> Ha
CTPOKY <str>.

rez = "value = \"123\"".replace (new

RegExp ("\" ([*\"]*)\"","g")," "$1'""));

// rez = "value = ""123''"
+ real toReal(); — npeoOpa3oBaHe TEKYIIEH CTPOKU B BEIIECTBEHHOE YUCIIO.
 int tolnt(int base = ()); — mpeoOpa3oBaHUE TEKYIIEH CTPOKM B IIEJIO€ YHUCIO, B
COOTBETCTBUM C OCHOBaHUEM <base> (oT 2 no 36). Ecau ocHoBanue paBHo 0 TO Oyzer
YYHUTBIBAThCS Mpe(UKCHAs 3amuch s onpeaenenus ocHoBanus (123-mecaruunoe; 0123-
BocbMepuyHoe; 0x123-1ecTHaIaTUPUIHOE).
« string parse(int pos, string sep = ".", int off = ()); — BBIIETEHUE U3 UCXOJHON CTPOKH
yieMeHTa  <pos> AN pa3leNuTeNs  JJIEMEHTOB  <sep> OT cMemeHus <off>.
PesynbTupyroiiee cMerieHre noMenaeTcs Ha3aa B <off>.

. string parsePath(int pos, int off = (); — BblJeNeHUE U3 UCXOJHOTO TMYTH AJIEMEHTA
<pos> ot cMelIeHus <off>. Pe3ynpTupyroriee cMenieHre moMernaeTcst Ha3zaa B <off>.
 string path2sep(string sep = "."); — npeoOpa3oBaHue IMyTH B TEKYIIEH CTPOKE B CTPOKY

C pa3acIMuTeIICM <sep>.

Jns nocrynma k cucteMHbIM oObekTaM(y3nam) OpenSCADA npenycMOTpeH COOTBETCTBYIOIIMIMA
00BEKT, KOTOpBIA co3/1aéTcsi MyTEM MPOCTOro yka3zaHus Todykd Bxoxa "SYS" kopHeBoro oObekra
OpenSCADA, a 3atem, 4epe3 TOUKY YKa3bIBAIOTCS BIIOKCHHBIE OOBEKTHI B COOTBETCTBHM C HMEpapXHUEH.
Hanpumep, BbI30B (QyHKIMH 3ampoca uepe3 HUCXOJAIIMN TPaHCHOPT OCYILIECTBIIAETCS CIETYIOUINM
obpazom: SYS.Transport.Sockets.out testModBus.messIO(strEnc2Bin("15 01 00 00 00 06 01 03 00 00 00
05"));.
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1.6. Ilpumepsl nporpaMmbl Ha sI3bIKe

[TpuBenéM HECKOJIBKO MPUMEPOB MporpamMm Ha Java-1ioJoOOHOM SI3BbIKE:

//Momesib xOma MCIOJIHUTEJIEHOTO MexXaHM3Ma WapoBOTO 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)?20: (100.* (com?1.:-1.))/ (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;

}

//Momess kJjarnaHa

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*1lo*Q0*frq) ;

Po=(Po<0)?0: (Po>100)?100: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 koHpurypanus

Kontposiep 3Toro Moayns cBsi3bIBaeTCs ¢ GYHKIHUAMHU U3 OMOIMOTEK, MOCTPOSHHBIX C €r0 MOMOIIBIO,
JUld 00ecreYeHus] HENOCPEICTBEHHBIX BbIYMCICHUH. [lJI1 NpenocTaBiIeHUs BBIYMCICHHBIX JJaHHBIX B
cucremy OpenSCADA B KOHTpoOJIEpe MOTYT cO3JaBaThcs nmapaMmerpsl. Ilpumep BKiIaaku KOHPUTypanuu
KOHTpOJIJIEpa JaHHOTO TUIa U300pakeH Ha puc.2.

1 OpenSCADA QTCfg: leMo cTaHUMA
@©ain  Pepaktpoeadwe  Bwun Momows  QTStarter

BE\G‘GO|HE¢| L2000 ae

Mma = -
|E o ,EI,EMU " Konmpmmep: Tecmoeblil eblqYUcIUmMens
(g Ezgzlnﬂai::hcrh Kowtponnep | MapameTpbl | BbuuensHua |
i TpawcnopTl — CocToAHWE
[l @ TPEHEMOPTHEIE NPOTOKG CTamve: 4.
El- [+| CBop paHHbIx TVE- 1:BrImo eH.
=} Modyme: BEMYEH: ||
El- YeTpoAcTEa ACKY i
B3~ Mogyns BFM 3anywen: ||
E}- BAOYHBIA BRMHCINTE Ell kpmipmnena: B -
B} LWno3 UCTOUHWEOR g, A i pa: [ - | ]
B DCOM KNWeHT —~KoHurypauma
B} Diamond nnatel cfag D:
E- OfopygoeaHue ICP - testCalc
& %"”:;:;LE;;”';:J“ Wm#: | TecToBIA BBMUEAMTENL
.| G- Peuenel ' OnKcaHne:
o {}519;;;:“"’ TecTOBLIA BEEIMUEMNTENR
-- TNorvueckuil ypoeeHs
£ ModBUS
& OPC UA
i MOHUTOPUHT MaLLIKH _
E}- SNMP KnWeHT Brriouate: v
Bl CHop OaHHLX Siemd | T e
El- 3ByKoEBanA kapTa - L
R Clop JaHHLIX CV Tafnuua napameTpoe: [testCaI::_prm ]
8 - i{;fﬁ:gmexa LwaGnokof DYHELWA KOHTRONNEPa: [ Controllertest |']
l’.j CneyWanbHelg MNaHWpPOEaHWE BEIMUCNEHWA: [10 |v
gl Eﬁnhaasamnhcwe ”HE MpuopWTeT 3anaun eelmenenua: [0 |3
PABMEHUE MOIYMAM
v KonMyecTso MTepaunil B ogHom semenern: (1 |5

i

Puc.2. Briagka koH(pUTYpamnuu KOHTPOJUIEpa.

C nmomouIp10 ATON BKIIAAKU MOYKHO YCTAaHOBUTH!
+ CocrosiHue KOHTpoOJuIepa, a UMeHHo: Cratyc, «Bxmouen», «3anyumen» u uma bJl, conepxarieit
KOH(pUTyparuro.
+  Wnentuduxarop, UMs 1 ONUCaHUE KOHTPOJLIIEPA.
+ CocrosiHuE, B KOTOPOE EPEBOAUTH KOHTPOJUIEP NPH 3arpy3ke: «Brirouen» u «3amymen».
+  Hms Tabnuipsl A1 XpaHeHHs! TapaMeTpoB.
« Azpec BBIUNCINTENHHON (QYHKINH.
+ IlonuTykKa MIAHUPOBAHMS BBIYMCIICHMS, IPUOPUTET U YUCIIO UTEPALUil B OZHOM LIMKIJIE 334U
BBIYHCIICHMSL.
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Bxnaaka "Beruucnenus" xontposuiepa (Puc. 3) comepXuUT mapamMeTpbl M TEKCT MPOrPaMMBbI,
HEIMOCPE/ICTBEHHO  BBIMOJHAEMON KOHTpoJulepoM. MopayiaeM MNpeaycMOTpeH psifi  CHEIUalIbHBIX
apaMeTpoB, JOCTYMHBIX B IPOrpaMMe KOHTPOJLJIEpa:

+ f frq — YactoTa BBIYUCIIEHUS] IPOTPAMMBI KOHTPOJIIIEPA, TOJIBKO YTEHUE.

+ f start — ®iar nmepBoTo BBHIOJHECHUS TPOrPaMMbI KOHTPOJUIEPA, 3aITyCK, TOJIbKO YTCHHUE.

+ f stop — ®nar nocienHero BhIMOJIHEHUS MPOrPaMMbI KOHTPOJLIEPa, OCTAHOB, TOJIBKO YTEHUE.
+ this — OOBEKT TaHHOTO KOHTPOJIIEpA.

s QT Configurator of OpenSCADA: leMo cTaHUMA

dain  PepakTipoBadwe  Bup  Momows  QTStarter

72 =x 4L 200 2
8B O00CO0 =X L&l B
|l-'1rum B =
l{aHmpamTep: Tecmoebill eblHUCIUMEnNb
= ‘ Jemo cTaHuMA
=
“aa basel paHHbIx | KowTponnep | MapameTpel | Bbiucneus l
{1, BesonacrocTe
g TpaHcnopThl D aHHBIE:
w TpaHCNoRTHEIE NPOTOoKO M ]
= J CBiop faHHED Ied | KMmaa | Twn |P‘B}I{L-1M | :!Haqeme@
=l Modyns: 3 |f_stop  dnarocTaHoea yHKLMK Nonad. Bxop 0
LUnws MCTOMHVYED B faHHbIX —
ModBus 4 [out Ot BewecTe. Boixopg 40
DCOM EnreHT |
SNMP krnenT 5ltest  Test CTpoka  Boxog | 36.980246055
BRoYHBEIN BBIMUCIMTEND |
e
§§ Coop arhaix cncTems 6 |offset  Offset Ueneit  Bxog 100
3BYKOBAA KapTa A
Nonyeckiil YpoeeHs [T_] | [III]
=} BeMMcnMTeNe Ha java nogobHol T —————
=l Kowmponnep: — :
TECTOELIA BBIMMCIATES aut+=10;
Euﬂnﬂomm_’ﬂf if{out=100) out=0,
Chop paHHelx Siemens IModBus Unidrive pos pos=oLt;
Diamond nnaTkl cBopa gaHHEX IModBus testRTU test pos=out;
bBubnuomera wabnoxos:. test = rand{offset*0.4);
[ ] Apxuebl Iival="Test",
ﬂ CneupaneHble M val=="Test1" || val=="Test2" ) test="TestN", else test="Test"
I!] MNonb3oeaTenbCkME MHTERQENCHI
@y ¥npaeneHWe MOJYRARKA B
N Loop B
% Loop S5L el
i PLXE il

foner
—

Puc.3. Bkianka « Berunciaenus» KoHTposuiepa.
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3. ITapameTp KOHTpOJLIEpa U ero KOHpUrypauus

[TapameTp KOHTpOJJIEpa JAaHHOTO MOJIYJS BBINOJHAET (YHKIMIO MPEJOCTaBIEHUS JOCTyNa K
pe3ynbpTaTaMm BblYHciieHus] KoHTposuiepa B cuctemy OpenSCADA, nocpenctBom atpuOyToB apaMeTpoB.
N3 cneumduuecknx mosied BKIanka KOHPHUTYypalMH MapameTrpa KOHTPOJUIEpA COJCPXKUT TOJNBKO MOJIe
MEPEYNCIICHUS TApaMETPOB BBIUUCIIIEMON (DYHKIIMU, KOTOPBIE HEOOXOIMMO OTPA3HTh.
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4. bubdauorexkn PyHKIUNA MOTYJISI

Mozynb mpenocTaBiseT MEXaHU3M Ui CO3JaHHus OMONMOTEK IMOJIb30BaTEIbCKUX (YHKUUH Ha Java-
nonobHom s3pike. Ilpumep Brmanku kKoHpurypamuu OubnuoTeku u3zoOpakeH Ha Puc.4. Bkiaaka
COJCPKUT 0a30BbIC MOJS: COCTOSHMS, HWICHTU(HUKATOP, UM U ONHCAHHE, a TaKXKe ajpec TaOIHILBI,
xpansmeit 6ubmoreky. Bo Bkianke «DyHKIum» OHOMMOTEKH Kpome TepedHs (DYHKIHA COAEpIKUTCS
dbopma KonpoBaHus GYHKITUH.

Q
7

$ain Pepaxtwpoeadne Bug [Nomows

8800 RRILILLIS0 2

2] Bbubnuomeka ¢yHkyuii: Controller
= Modyne:
TpaHCNOPTEP UCTOYHNKOB, m
ModBus knueHT i
SNMP knueHT ~CocTosHue
BnoyHbld BEMUCNUTENL Hdoctynex: (v
¥ Cbop paHHbIX cMcTeMb

3ByKoBas KapTa Bl bubnuoTteru: [ Mlib_Controllers |,l

Torvyeckrin ypoBeHb ~Kondpmrypauma
= BeMMCNUTENL Ha java noar Id: Controller
Konmponnep:
o Bubnuomexa: s [KUHTpU]‘I]‘IprI l
TexHonorvdeckue al__| Onucanue:

sys_compile

‘KoHTpOnnepsbl

CepBWcHble Npoueq
CBop gaHHeIx Siemens @

Mporpammel KOHTPONNEPOR OCHOBAHHLIX Ha Java.

Diamond nnatel cbopa ga

o —— O

Froman

Puc.4. Bxiagka koHburypanuu 6uOIMOTEeKH.

S. Ioab3oBarejabcKue GYHKIMH MOAYJIS

OyHKIMA, Takke Kak U OubnnoTeka, cOAepX HUT 0a30ByI0 BKIAAKYy KOH(QUIYpaluH, BKIAJIKY
¢dbopmupoBaHus nporpaMMel U napameTpoB GyHkiuu (Puc.l), a Taxke BKIaJAKy UCIIOJHEHHS CO3IaHHOM
GyHKINU.

6. API nmosib30BaTe/ibCKOro NPpOrpaMMHUpPOBAHUA

HekoTopsie 00beKThI MOAYIIS MPEAOCTABISIOT (GYHKIIMH M10JIH30BATEIBLCKOTO MPOrPaMMHUPOBAHUSI.

Oo0bexT "budanorexa pynkuuii" (SYS.DAQ.JavaLikeCalc["lib_Lfunc'"])

- ElTp {funcID}(EITp prml, ..) — BbI30B (QyHkuuu Oubnuoreku {funcID}. Bo3Bpaiaer
pE3yNbTaT BHI3bIBAEMOU ()yHKITHH.

Oo0nbexT "lHoan3oBareabckas pynkuus' (SYS.DAQ.JavaLikeCalc["lib_Lfunc'"]["func'])

« ElTp call(ElTp prml, ...) — BBI30B HaHHOU (pyHKIIMU ¢ mapamerpamu <prm{N}>. Bo3Bpaiaer
pe3yJIbTaT BbI3bIBAEMOW (HYHKITHH.
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