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BBenenune

Monynes koutpoiepa JavalikeCalc npenoctaBmisier B cucteMy OpenSCADA mexaHU3M CO37aHUs
¢byHkunii u ux Oubnmorexk Ha Java-momoOHOM s3bike. Omnucanue (QyHKIMM Ha Java-mogoOHOM sI3bIKe
CBOAMTCS K OOBs3Ke mapameTpoB (pyHKnmu anroputMoM. Kpome 3Toro Momynp HajeneH (QyHKIHAMHU
HEMOCPEACTBEHHBIX BBIYUCICHUH IyTEM CO3/1aHUs BBIYUCIUTEIBHBIX KOHTPOJIEPOB.

HenocpencTBeHHbIE BBIYHCICHUS OOCCIIEUYMBAIOTCS CO3/IaHUEM KOHTPOJUIEpa U CBSI3BIBAHUEM €0 C
dbyHKuMe storo xe momyns. s cBa3aHHOM (QyHKIMK co3maéTcsl Kalup 3HAYCHUH, HaJ KOTOPBIM H
BBITIOJIHSIFOTCSL IEPUOIUYECKHIE BBIUHUCICHUSI.

MogyneM peanu3yroTcss yHKIUU TOPU3OHTAIBHOTO PE3EPBUPOBAHUS, 3 UMEHHO COBMECTHON PabOTHI €
yIan€HHOW CcTaHIMeH 3Toro-xe ypoBHsA. Kpome CHHXpOHM3AaLlMM 3HAYEHUH W apXUBOB aTpHOyTOB
apaMeTpOB MOJYJIEM OCYHIECTBISICTCS CHHXPOHHU3AIMS 3HAUYCHHUH BBIYACIUTEIBHOW (DYHKIMH, C IETBIO
0e3yaapHOro noJxBara ajJropuTMOB.

[TapameTpsl (QYHKIIMH MOTYT CBOOOTHO CO37aBAThCS, YAANATHCS WIH MOAH(PHUIMPOBATHCS. TeKyras
BepCHUs MOIYJIsI TToAAepKuBaeT 10 65535 mapameTpoB (YHKIMH B CyMME C BHYTPEHHUMH TIEPEMEHHBIMH.
Bun penakropa ¢yHkiumit mokasan Ha puc.l.
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[Tocne mr000r0 W3MEHEHHMS TNPOTPaMMBl WM  KOH(MUTYypallMM  IapaMeTPOB  BBIMOJIHSAETCS
NEPEeKOMITWIISIIIMSA MIPOrPaMMBbI C YIIPEXKJICHHEM CBs3aHHBIX ¢ (yHKIMeH oO0bekToB 3HaueHuil TValCfg.
KoMmmunarop s3plka TOCTPOEH € WCIOIB30BAaHUEM H3BECTHOTO TeHepaTopa rpammaTuku «Bisony,
KOTOPBI COBMECTHM C HE MEHEE U3BECTHOW YTUIIMTOM Yacc.

SI3bIK  WCTMONIB3YET HESBHOE ONPECIICHHE JIOKATBHBIX IEPEMEHHBIX, KOTOPOE 3aKII0YaeTcs B
OTIpENICIICHUU HOBOW TIEPEMEHHOW B Cilyuae TNPUCBaMBaHUS €W 3HaveHus. [IpuuéMm Tun JOKaTbHOU
HepeMeHHOﬁ YCTaHABJIMBACTCA B COOTBCTCTBUM C THIIOM [IPUCBAMBACMOI'0 3HAUYCHUA. HaHpI/IMCp,
BeIpakeHne <Qr=Q0*Pi+0.01;> onpenenut nepemennyto Qr ¢ Tunom nepemerron QO.

B pa60Te C PA3JIMYHBIMU TUIIAMU NAHHBIX SA3BIK UCIIOJIB3YCT MCXAHU3M dABTOMATUYCCKOTO MPUBCACHUA
THIIOB B MECTax, rac HOI[O6HOG IMPUBCACHUC ABJISACTCA HCH€C006pa3HBIM.

JI71st KOMMEHTHPOBAHUS Y9aCTKOB KOJa B SI3bIKE MPEAYCMOTPEHBI CUMBOIIBI «//» U «/* ... */». Bc€, uro
uaet mocine "//" 10 KOHIAa CTPOKH B MEXIY «/* ... */» UTHOPUPYETCS KOMIHISTOPOM.

B npouecce renepanuu Kojxa KOMIIWJIATOP SI3bIKa HPOM3BOIUT ONTHMHU3ALMIO 10 KOHCTAaHTaM H
NPUBEJCHUE THUIOB KOHCTAaHT K TpeOyemomy Tumy. [lox omTumu3zaiueil KOHCTaHT MOJpa3yMeBacTCs
BBITIOJIHEHNE BBIYMCIICHUH B IPOIEcce MOCTPOSHHS KOAA HaJI IByMsI KOHCTAHTAMHU U BCTaBKa pe3ysIbTara B
koa. Hampumep, Belpakenue <y=pi*10;> cBepHércs B mpoctoe mnpucBauBanue <y=31.4159;>. Ilox
NPUBEJCHUEM THIIOB KOHCTAHT K TpeOyeMOMYy THUITy Io/ipa3yMeBaeTcss (OpPMHUPOBAaHUS B KOJI€ KOHCTAHTHI,
KOTOpasi UCKJII0YaeT NMpUBEICHUE TUIA B Ipolecce ucnonHeHus. Hanpumep, Bbipaxkenune <y=x*10>, B
CITy4ae BEIIECTBEHHOTO TUIIA TIEPEMEHHOM X, mpeodpasyercs B <y=x*10.0>.

S3BIK MOJIEP)KUBAET BBI3OBHI BHEIIHMX M BHYTpeHHUX GyHKumMA. Mms mro6oi QyHKIMu BooOIIES
BOCIIPUHUMAETCS KaK CHMBOJI, NPOBEPKAa Ha MPHHAJICKHOCTh KOTOPOro K TOH WIM MHON KaTeropuu
MPOU3BOJIUTCS B CIEIYIONIEM MOPSIIKE:

+ KIIIOYEBBIC CIIOBA,

+ KOHCTAHTHI,

+ BCTpPOEHHBIC (DYHKIUU;

- BHewmHHe QyHKIMH, GYHKINU 00beKTa U cucTeMHBIX Y3108 OpenSCADA (DOM);

YK€ 3apeTUCTPUPOBAHHBIE CHMBOJIBI IIEPEMEHHBIX, aTpUOYTHl OOBEKTOB U HEepapXusi 0ObEKTOB
DOM,;

* HOBBIEC aTPUOYTHI CHCTEMHBIX MTAPaMETPOB;

+ HOBBIE MapaMeTpsl PYHKINU;

- HOBas aBTOMaTH4ecKas epeMeHHasl.

Bb13oB BHemHel (yHKIMH, Kak W aTpuOyTa CHUCTEMHOrO IapaMeTpa, 3alMChIBaeTCs Kak ajpec K
00BEKTY  JWHAMHYEeCKoro jepeBa oObekTHOM Mmoxenu  cucrembl OpenSCADA B Buze:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jns  mpenoctaBieHHMs] BO3MOXKHOCTH — HANHMCAHUSA TOJB30BATENbCKUX MPOLEAYp  yIpaBICHUS
paznnuHbiMu KomnoHeHTaMu OpenSCADA mopaysnem npenocrasisiercs peanusanus APl npexomnunsanumn
MOJIB30BATEIBCKUX TPOILEYp OTACHbHBIX KOMIOHEHTOB OpenSCADA Ha peanuzanuu Java-momo0HOTO
s3bIka. TakuMu KOMIOHEHTaMH yxe sBisitorcs: [1labnonbl mapameTpoB noacucteMbl «COOp AaHHBIX» U
Cpena Buzyanuzanuu u yrnpasieHus (CBY).



1. Java-nnoao0HbLIA A3BIK

1.1. DaeMeHTHI A3bIKA

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

Ilocmosnnvie:
necsituanbie: mudpst 0-9 (12, 111, 678);
BochMepuuHbIe: uppst 0-7 (012, 011, 076);
mectHaauaTepuunsie: mudper 0-9, 6yksol a-f umn A-F (0x12, 0XAB);
BemecTBeHHbIC: 345.23, 2.1e5, 3.4E-5, 3¢6;
Joruueckue: true, false;
ctpokoBsie: «helloy.

Tunwt NepemMennblx.
1eJoe: -231...231;

Bemectennoe: 3.4 * 10308;
smorudgeckoe: false, true;
CTpOKa: JJIMHA J0 255 cHMBOJIOB U 6€3 mepexoja Ha APYTyIo CTPOKY.

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

Ampubymuor napamempos cucmemvt OpenSCADA (nauunas ¢ noocucmemst DAQ, 6 sude <Tun mooyus
DAQ>.<Kommponnep>.<Ilapamemp>.<Ampubym=>).

Qyukyuu oovexmuou mooenu cucmemsvt OpenSCADA.



1.2. Onepanun s3pika

Ornepanuy, TOAJIEP)KUBAEMbIE S3BIKOM, IPEACTaBIICHBI B TaOimie Hiwke. [lpuwopurer omepanmii
yYMEHbIIAETCsl CBepXy BHU3. Oriepanuu ¢ 0IMHAKOBBIM MPUOPUTETOM BXOAAT B OJIHY IIBETOBYIO PYIIITY.

CumBoa Onucanue
0 Be13oB dyHkimu.

{} ITporpammubIe 6510KH.
++ WNHkpeMeHT (1ocT U mpe).

- JIeKpeMeHT (II0CT U 1Ipe).

- YHapHbII MUHYC.

! Jlormueckoe OTpHLIAHHUE.

~ [ToburoBoe oTpuilaHueE.

* YMHOXEHue.

/ Jenenue.

% OcTaToK OT LIEJIOUNCIIEHHOTO AEIEHUS.
+ Cnoxenue

- Brrunranne

<< [Topa3psaHbIi CABUT BIEBO

>> ITopa3psiaHblii CIBUT BIIPAaBO

> bosbie

>= Bosbiie nim paBHO

< Menbie

<= MeHnb1ie unm paBHO

== PaBHO

1= Hepasno

| ITopazpsanoe «MJIN»

& [Topaspsnnoe «1»

A [Topazpsanoe «Mcxmouaroniee U
&& Jlormueckuit «»

| Jlornueckuii «AJIN»

7 VYcnosnas oneparus (i=(1<0)?0:1;)
= [IpucBanBanue.
+= [IprcBanBaHue CO CI0KEHUEM.

= HpI/ICB anBaHUC C BBIYMTAHUECM.

*= [IpucBanBaHue C yMHOKEHUEM.

/= [IpucBanBanue c aeneHUEM.




1.3. Berpoennbie pyHKIIUU SI3BIKA

]_IJ'IH obOecrieyeHrss BBICOKOM CKOpPOCTH pa6OTBI B MAar€MaTU4YCCKUX BBIYUCICHUAX MOIAYJIb
npeaoCTaBIsACT BCTPOCHHBLIC MATCMATHYCCKUC (I)YHKI_[I/II/I, KOTOPBIC BBI3BIBAIOTCA Ha YPOBHC KOMAaHI

BUPTYaJIbHON MaIIMHbI. BcTpoeHHble MaTeMaTnyecKue pyHKIINH:

sin(X) — CHHYC X;

c0s(X) — KOCHHYC X;

tan(X) — TaHTeHC X;

sinh(X) — cuHyC THIEpOOIMYECKH OT X;

cosh(x) — KocuHYyC TUIIEPOOTUIECKUN OT X;
tanh(x) — TaHreHc runepObOTMYECKUi OT X;
asin(x) — apKCHUHYC OT X;

acos(X) — apKKOCUHYC OT X;

atan(x) — apKTaHTEHC OT X;

rand(x) — ciy4aitHoe uucio ot 0 10 X;

lg(x) — nmecsTU4HBIM TOTapUdM OT X;

In(x) — HaTypaJIbHBII1 JIorapudMm OT X;

exp(X) — KCTIOHEHTA OT X;

pow(x,x1) — BO3BeJICHUE X B CTETECHb X 1;
max(x,x1) — mMakcumanbHOe 3Ha4eHHe U3 X U x1;
min(x,x1) — MUHUMAaJIbHOE 3HAYCHUE U3 X U X1;
sqrt(X) — KOpeHb KBaJAPaTHBIH OT X;

abs(X) — aOCOJIFOTHOE 3HAYCHHE OT X;

sign(X) — 3HAaK YKCIa X;

ceil(x) — okpyrieHue yucia X 10 OOJBIIero 1eJoro;
floor(x) — okpyrieHne Yncia X 10 MEHBIIETO LEI0TO.

1.4. Onepartopbl si3bIKa

OO0mmii mepeyeHs OnepaTopoB S3bIKA:

if — oneparop yciaoBus «Ecnny;

else — onepatop ycnoBus «Hadey;

while — onucanue nukia while;

for — onmcanue mukia for;

break — nipepbrIBaHUE BBITIOJTHECHUS IIHKJIA;

continue — NPOAOHKUTH BHIIIOJHEHHUE LIMKJIA C HAYaIa;
using — TIO3BOJISIET YCTAaHOBUTh O0JIACTh BUIUMOCTU (PyHKUMH

4acTO MCIOJIb3YEMOM

o6ubmmorexkn (using Special. FLibSYS;) ans mnocnemytomero oOpaimieHus TOJBKO IO HMEHHU
byHKINY,
return — TIpepbIBaHue (DYHKIMU W BO3BpAT pe3ysbTaTa, Pe3ysbTaT KOMHUPYETCS B aTpUOyT C
¢dmarom Bo3Bpara (return 123;);
new — co3JlaHue 00bEKTa, pealin30BaHbl 00bEKT 'Object' u Mmaccus 'Array'.

1.4.1. Ycii0BHBIE OnIepaTopbI

S3pIKOM MOIyJI TOMIEPKHUBAKOTCA JBa TUNA yciIoBHM. llepBelii 3TO omepanuu ycCIIOBHS IS
UCIIOJIb30BAaHUS BHYTPU BBIPa)KEHUsI, BTOPOU — IN100ANIbHBIN, OCHOBAHHBIN Ha YCIOBHBIX OllEepaTopax.

VYcnoBue BHYTPH BBIPKEHHS CTPOUTCA Ha omepamusx «?» u «». B kadectBe mpumepa MOXKHO
3amucaTh Cleayollee MpakTHiYeckoe BblpaxkeHne <st open=(pos>=100)?true:false;>, 4to umMrTaercs Kak
«Ecnu nepemenHass <pos> Oousbiiie win paBHa 100, To mepeMeHHON st open MpUCBaUBAETCs 3HAYCHUE
true, uHaue - false.

['mobanpHOE yCIOBHE CTPOUTCS HA OCHOBE YCIOBHBIX OMepaTtopoB «if» u «else». B kauecTBe mpumepa
MOKHO TIPUBECTH TOXK€ BBIPAKEHHUE, HO 3alHCaHHOe ApyruM crnocoboMm <if(pos>100) st open=true; else



7

st_open=false;>. Kak BUIHO, BbIpaK€HHE 3aMKCAHO MO-APYroMy, HO YUTAETCS TaKXKe.

1.4.2. llnkabl

[TognepxuBaroTcss aBa Tuma mukiaoB: while u for. CHHTaKCHC IMKIOB COOTBETCBYET S3BbIKAM
nporpammupoBanus: C++, Java u JavaScript.

Huxn while B 001eM 3anuceiBaeTcs cieayomuM oopasom: while(<ycrnosue>) <meno yuxkaa>; lukn
for 3ammceIBaeTcs chaeAyrommMM  00pazoM: for(<mpe-unuyuanuz>;<ycioue>; <nocm-ebluucieHue>)
<meno yukna>, I'ne:

<ycnoeue> — BBIPpaXXEHUE, OIIPEACIIIOIICE YCIOBUE,

<meno yukia> — TeJl0 UKIAa MHO>KECTBEHHOTO UCIIOJIHEHHS;

<mpe-uHuyuaIu3> — BBIPAKECHHUE MPEIBAPUTEIHHON NMHUIMAIU3AIIUY TIEPEMEHHBIX 1IUKIIA;

<nocm-gviuucienue> — BbIpOKEHUE MOAMDHUKAIMK MapaMeTpPOB IUKJIA MOCIe OYepeaHON
UTepaInu.

1.4.3. CnenuajbHble CHMBOJIbI CTPOKOBBIX IEPeMEeHHBIX

SI3b1KOM MpeayCMOTPEHA TOICPIKKA CICAYIONINX CIIEIUATBHBIX CHMBOJIOB CTPOKOBBIX ITEPEMEHHBIX:
"\n' — mepeBoJI CTPOKH;
"\t' — cumBoN TaOyNIALNY;
"\b' — 3a60ii;
\f' — mepeBoa cTpaHUIIbI;
"\r' — BO3BpAT KapeTKu;
"\' — cam cumBoi '\'.

1.5. O0BeKT

SI3BIKOM TIpeIocTaBiIsIeTCsl MOJIep KKa THIA JaHHBIX 00beKT “Object”. OObEKT mpeacTaBiseT co0oit
acCOLIMAaTUBHBIN KOHTeliHep cBOMCTB M ¢yHKIMil. CBOWCTBa MOTYT COJIEp)KaTh Kak JaHHbIE UYETBIPEX
0a30BBIX THIIOB, TaKk M JApyrue o0beKThl. JlocTym K CBOHCTBaAM OOBEKTa MOMKET OCYLIECTBISATHCS
MIOCPEACTBOM 3alMCH HMEH CBOWCTB uepe3 TOUKY K OOBEKTY <obj.prop>, a TakKe NOCPEICTBOM
3aKJTFOYCHUSI UMEHH CBOMCTBA B KBaJIpaTHbIE CKOOKU <obj/"prop”]>. O4eBUAHO, YTO MEPBBIA MEXaHU3M
CTaTUYEH, a BTOPOM IO3BOJSET YyKa3blBaTb WM CBOWCTBa uepe3 mnepeMeHHylo. Co3maHue oObeKTa
OCYIIECTBIISIETCS TIOCPEACTBOM KJIHOYEBOro cioBa <nmew>: <varO = new Object()>. bazoBoe
omnpeneneHue o0beKTa He coAep kUT pyHKIMi. Onepannu KONUPOBaHUs 0OBEKTa HA CAaMOM JIeJie JENIAl0T
CCBUIKY Ha UCXOTHBINA 00bekT. [Ipn ynaneHnn o0beKTa OCYIIECTBISETCS YMEHBIIEHUS CIETYMKA CCBHUIOK,
a MpH TOCTHXKEHUM CUETUMKA CCBUIOK HYJII O0BEKT yaansieTcs: GU3NIecKu.

Pa3zHpie KOMIOHEHTHI MOTYT JOOMpPEAEsATh 0a30BBIH OOBEKT OCOOBIMH CBOMCTBaMHU U (DYHKIMSMHU.
CraHmapTHBIM pacIIMpeHUEM OOBEKTa SIBISETCS MAacCHB “Array”, KOTOpBIH co3maércsi KoMaHaoi <varQ
= new Array(prml,prm2,prm3,....prmN)>. TlepeuricieHHbIe Yepe3 3aMATyI0 MapaMeTpbl TMOMEMIAITCs B
MaccuB B MCXOJHOM mopszake. Eciau mapameTp TOJBKO OAMH TO MAacCHUB HHHUIMHMPYETCS YKa3aHHBIM
KOJIMYECTBOM ITYCTHIX AJIeMEeHTOB. OCOOEHHOCTBIO MAacCHBa SIBISIETCS TO, UTO OH paboTaeT co CBOiCTBaMH
KaK C MHJIEKCAMH M TMOJHOE UX MMEHOBAaHUE OECCMBICIIEHHO, a 3HAYUT JOCTYNEH MEXaHU3M OOpalleHUs
TOJIBKO 3aKJIIFOYCHHEM WHJEKCa B KBaJpaTHble CKOOKu <arr[l]>. MaccuB XpaHUT CBOWCTBa B
COOCTBEHHOM KOHTEWHEpE OJTHOMEPHOTO MaCCHBA.

MaccuB npeaocTaBisieT crenuaibHoe cBoicTBO “length” nns momydenust pazmepa MaccuBa <var =
arr.length,;>. Taxxe MacCUB IPEOCTABISET CIEAYIONIUE CIeUaIbHble (DYHKIUU:
. string join( string sep = "," ), string toString( string sep = "," ), string valueOf{ string sep =
" ") -- Bo3Bpaimaer CTpoKy ¢ 3JIeMEHTaM1 MacCHUBa pa3IeIEHHBIMU <sep> WU CUMBOJIOM ','.
« Array concat( Array arr ); -- JloO6aBiseT K UCXOJHOMY MAacCHUBY JJIEMEHTHI MacCuBa <arr>.
Bo3sBpamaer ncxoaHblli MAaCCUB C U3MEHEHUSIMHU.
« int push( ElTp var, ... ); -- [lomemaer snemeHT(bl) <var> B KOHEIl MacCHBa, KaK B CTEK.

BosBpariaer HOBBIN pa3mep MaccuBa.
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- ElTp pop( ), -- YnaneHue MocieJHEro 3JIeMEHTa MaccuBa M BO3BpAT €ro 3HAYeHUs, Kak W3
CTEKa.

« Array reverse( ), -- VI3MeHeHHe TOpsAKA PaclONOXKEHHs JIEMEHTOB MaccuBa. BosBpaiaercs
HCXOJIHBI MACCUB C U3MEHEHUSIMHU.

« ElTp shifi( ); -- CnBur maccuBa B BepX. [Ipy 3TOM IepBEIil 2IEMEHT MacCUBa yIasIeTCsl, a €ro
3Ha4YE€HHUE BO3BpAIIAETCS.

« int unshift( ElTp var, ... ); -- 3aaBuraet snmeMeHT(bl) <var> B maccuB. [lepBbiii amemeHT B 0,
BTOpOM B 1 u T.11.

« Array slice( int beg, int end ); -- Bo3Bparaer ¢parmMeHT mMaccuBa oT <beg> K <end>. Ecnmu
3HaYeHHE Hayaja WM KOHIA OTPULATENIbHO, TO OTCUET BeAETcsa ¢ KOoHIa MaccuBa. Ecnu koHen He
yKa3aH, TO KOHLIOM SIBJIIETCA KOHEIl MacCHUBa.

« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); -- BcTaBinsier, ynanseT Wi 3aMeHsIeT
€JIeMEHThl MaccHuBa. Bo3BpamaeT HMCXOJHBIM MacCMB € U3MEHEHHsMU. B mepByro odepenp
OCYIIECTBISICTCS yOAICHHUE DJIEMEHTOB C MO3UIHNH <beg> M KOIWYeCTBOM <remN>, a 3aTeM
BCTaBJIAIOTCS 3HAaUeHUA <vall> W T.I. HaYMHAS C ITO3UIINH <beg>.

« Array sort(); -- COpTUpOBKa 3JIEMEHTOB MacCHBa B JIEKCUKOTPadUIECKOM MOPSIKE.

YacTHIHBIMU CBOMCTBAMU 00BEKTa 00JIamatoT U 0a30Bbie THITBI. CBOWCTBA M (DYHKIIMH 0Aa30BBIX THIIOB
IIPUBE/ICHBI HUXKE:

- Jlormueckuit Tur, GyHKIUH:
. string toString( ); -- IlpencraBnenue 3HaueHus B BUe cTpoku "true" mim "false".

- llenoe 1 BelECTBEHHOE YHCIIO:

Ceoticmea:
« MAX VALUE — makcuMaJIbHOE 3HAYECHHUE;
+ MIN VALUE — MUHUMAaJbHOE 3HAaYECHHUE;
« NaN — HeJOCTOBEpHOE 3HAYEHUE.

Dyuxyuu:
« string toExponential( int numbs ); -- Bo3BpaT cTpoku oTHOpPMATUPOBAHHOTO YHWCIA B
HKCIIOHEHIIUATbHOW HOTAIlMM U KOJUYECTBOM 3Havamux mudp <numbs>. Ecnu <numbs>
OTCYTCTBYET TO LU(p OyAET CTOIBKO CKOJIBKO HEOOXOUMO.
« string toFixed( int numbs ); -- Bo3BpaT cTpoku 0T(HOpMaTHPOBAHHOTO YKCIIa B HOTAIIUU
¢ (PMKCHPOBAHHOW TOYKOM U KOJIMYECTBOM LU MOCTe AeCITUIHON Touku <numbs>. Ecnu
<numbs> OTCYTCTBYET TO KOJUYECTBO LU MOCIe ACCITUYHONW TOUKH PABHO HYJIIO.
. string toPrecision( int prec ); -- Bo3BpaT cTpoku OTHOPMATUPOBAHHOTO YHUCIA C
KOJIMYECTBOM 3Havammx uudp <prec>.
« string toString( int base ); -- Bo3Bpart cTpoku oT(hopMaTUPOBAHHOTO YHCIIA 1IEJIOT0 TUIA
¢ 6a3oit peicTaBieHus 8-BockMepudHoe, 10-aecsaTuyHoe U 16-1ecTHaaTepUIHOE.

« Crpoxka:

Ceoticmea:
« int length -- nIiHA CTPOKHW.

Dynkyuu:
. string charAt( int symb ), -- I3BrekaeT U3 CTPOKU CUMBOI <symb>.
« int charCodeAt( int symb ); -- I3BneKaeT U3 CTPOKU KOJ| CUMBOIA <symb>.
« string concat( string vall, string val2, .. ); -- Bo3Bpamaer HOBYI CTPOKY
chopMUPOBaHHYIO yTEM NMPUCOSAMHEHUS 3HAUCHUH <vall> W T.I. K UCXOHOU.
« int indexOf( string substr, int start ); -- BozBpamiaer MO3MIHIO HUCKOMOH CTpPOKH
<substr> B UCXOTHOHI CTPOKE Ha4yWHas C NO3ULUN <start>. Eciu ucxomnas nmo3unus He
yKa3aHa TO TMOWCK Ha4YMHAeTCsd C Havana. Eciu MCKOMOW CTpPOKM HE HaWAEHO TO
BO3Bpamaercs -1.
« int lastindexOf( string substr, int start ); -- Bo3Bpamaer Ho3UIMI0O UCKOMOH CTPOKH
<substr> B MCXOJHOW CTpOKE HAauyMHAs C MO3UIMM <sfart> Tpu Houcke ¢ koHua. Eciu
MCXOJIHAS TIO3WIUS HE yKa3aHa TO TMOMCK HaYMHAETCS C KOHIA. Ecim MCKOMO# CTpoKH He
Haii/ileHo To Bo3Bpaiaercs -1.
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. string slice( int beg, int end ), string substring( int beg, int end ), -- Bo3Bpar moacTpoku
U3BJICUEHHON W3 HMCXOJHOW Ha4yMHas C MO3ULUM <beg> W 3akaHuuBas <end>. Ecmu
3Ha4YeHHe Hauyaja WM KOHIa OTPHUIATEIbHO, TO OTCUET BENETCS C KOHIA CTpokH. Ecmm
KOHEI] HE YKa3aH, TO KOHLIOM SIBJIIETCSI KOHEL| CTPOKH.

«  Array split( string sep, int limit ); -- Bo3BpaT MaccuBa 3JI€MEHTOB CTPOKU PA3ACIEHHBIX
<sep> C OTPaHUYCHHEM KOJIMYECTBA JIEMEHTOB </imit>.

. string insert( int pos, string substr ); -- BcTaBka B MO3UIUI0 <pos> TEKYIIEH CTPOKU
MOJCTPOKY <substr>.

- string replace( int pos, int n, string substr ); -- 3aMeHa MOJCTPOKHU C TMO3UIHH <pos> U
JUTMHOM <> B TEKYIIEH CTPOKE Ha TOJICTPOKY <substr>.

« real toReal(); -- npeobpazoBaHue TEKYIIEi CTPOKHU B BEIIECTBEHHOE YHUCIIO.

« int tolnt(); -- npeoOpazoBaHMEe TEKYIIEH CTPOKHU B LIEJIO€ YUCIIO.

« string parse( int pos, string sep ="', int off = 0 ); -- BbIICJICHUE U3 UCXOJHON CTPOKH
aJieMeHTa  <pos> AN pazleNuTeNs JJIEMEHTOB <sep> OT CMemeHus <off>.
PesynbTHpyroiiee cMenieHne nmomMenaeTcs Ha3zaa B <off>.

. string parsePath( int pos, int off = () ); -- BblI€JIECHUE U3 UCXOJHOTO MYTH 3JEMEHTa
<pos> ot cMmelnIeHus <off>. Pe3yapTupyroriee cMemeHe moMeIiaeTcst Hazaa B <off>.

. string path2sep( string sep ="' ),; -- mpeoOpa3oBaHKe MyTH B TEKYIEH CTPOKE B CTPOKY
C pa3aciMTeiIeM <sep>.

Jns noctyna k cucreMHbIM oObektam(ysznam) OpenSCADA mnpeaycMOTpeH COOTBETCTBYIOLIMIA
00BEKT, KOTOPBIH cO3MaéTcsi MyTEM TPOCTOro yKazaHusi Touyku Bxoma "SYS" kopHeBoro oObeKkTa
OpenSCADA, a 3aTtem, 4epe3 TOYKY YKa3bIBAIOTCSl BJIOKEHHBIE OOBEKTHI B COOTBETCTBHUHU C HEpapXHUCH.
Hanpumep, BbI30B (YHKIMH 3ampoca uepe3 HUCXOIAIIMKA TPAHCIOPT OCYIIECTBIIACTCS CIEIYIOLUIIM
obpazom: SYS.Transport.Sockets.out testModBus.messIO(strEnc2Bin("15 01 00 00 00 06 01 03 00 00 00

05"));.

1.6. IIpumepsl NporpaMmbl Ha fI3bIKE

[TpuBenéM HECKOJIBKO MPUMEPOB Mporpamm Ha Java-1oJo0HOM sI3bIKE:

//Momesib xOoma MCIOJIHUTEJILHOTO MexaHM3Ma mapoBOI'O 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;

//Momesnb kJjanaHa

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

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

Fi-

Po*pow (Q0*0.75/To,0.5) :pow (abs (Q0* (pow (Pi,2) -pow (Po,2))/Ti),0.5);
(F1i-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 kKoHQpuUrypanus

KonTtposiep 3Toro Moaysns cBsi3biBaeTCs ¢ QYHKIMSIMA U3 OMOIMOTEK, IOCTPOSHHBIX C €r0 TIOMOIIBIO,
Uisi oOecriedeHHss HEMOCPEACTBEHHBIX BbIUMCICHHMA. [l TpenocTaBiIeHHs] BBIYMCICHHBIX JTaHHBIX B
cuctemy OpenSCADA B KOHTpoJUIepe MOTYT CO3AaBaThCs mapaMmeTpsrl. [IpumMep BriIaaku KOHPUTYpaAIUn
KOHTpOJIJIEpa JaHHOTO TUTAa H300pakeH 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. Bxianka koH(HUTYpaIiy KOHTpoOJUIEepa.

C nomouib1o 3TON BKJIAJAKH MOYXKHO YCTaHOBUTH:
« CocrosiHMe KOHTpoJuiepa, a UMeHHO: Cratyc, «Bkiouen», «3amymen» u uMms b/, conepxaieit
KOH(UTYpaIuio.
«  Wnentuduxarop, UMs U orMcaHue KOHTPOJIIEpA.
+ CocrosiHuE, B KOTOPOE IEPEBOUTH KOHTPOJLIEP MpH 3arpy3ke: «Bkirouen» u «3aimyIeny».
« PexuMmM TrOpU3OHTAIBHOIO pE3EPBUPOBAHUSA U  IPEANOYTEHUE HUCIOIHEHHS  JTaHHOTO
KOHTpOJLIEPA.
+  Mms Tabnuipl A1 XpaHEHUs IapaMeTpoB.
+ Azpec BBIUNCIUTENBHON (QYHKIINU.
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+ Ilepuon, MPHOPHUTET U YUCIIO UTEPALIUN B OJHOM IIUKJIIC 32/1a4H BHIYUCIICHHSL.
- Ilepwon aBTOMaTH4eCKOW CHHXpOHM3AIHH 0710KOB ¢ B/I.
+ Coxpanuts/3arpy3utb KoHTpOIUIep B B/I.

Bknanka «Bsrumncnenus» kontposuiepa (Puc. 3) comepkur mapamMerpbl U TEKCT NPOrPaMMBbI,
HEINOCPEICTBEHHO BBINOJIHAEMON KOHTPOJLIIEPOM.

»+ | 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. Bknanka «Bpraucienus» KOHTpoJLIEpa.

3. IlapaMeTp KOHTpOJLJIEPA U €r0 KOH(PUTYypauus

[TapameTrp KOHTpOJIIEpa JTaHHOTO MOMYJSI BBIMONHSET (YHKIHIO TMPEAOCTABICHHUS JOCTyNa K
pe3ynbpTaTaM BbIYMCIeHUs] KoHTpoiuiepa B cuctemy OpenSCADA, nocpeacTBoM aTpuOyTOB IMapamMeTpOB.
W3 cneumduueckux mojei BKIanka KOH(UTypaluu MapaMeTpa KOHTpPOJUIEpa COJCPKHUT TOJIBKO I0JIe
MEPEYUCIICHUS TaPAMETPOB BHIYUCIAEMON PYHKIIMU, KOTOPbIE HEOOXOJUMO OTPA3UTh.
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4. bubdauorexku PyHKUUHA MOTY IS

Mopaynps nmpenocTaBiIsieT MEXaHU3M Ul CO3JaHMs OMOIMOTEK IMOJb30BaTeNbCKUX (yHKuMi Ha Java-
nogo6HoM s3bike. [lpumep Bkmaaku KoHuUrypamum OubGnMoTekn uzoOpakeH Ha Puc.4. Brxiaaka
COZEPKUT 0a30BBIC MOJS: COCTOSHUS, WACHTH(UKATOP, UM M ONHCAHUE, a TAaKKEe aIpec TAOJHIIbI,

xpansameld oubnmorexy. Bo Brmaake «®yHKkumm» OHONMMOTEKH Kpome MepedHs (QYyHKUUI COAEPIKHUTCS
¢dopma konmpoBaHus QYHKINH.

[ | 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. Bkinanka koHpurypanuu OuOJINOTEKH.

5. Ioab3oBareabcKkue PYHKIMHU MOAYJIS

OyHKIMs, TaKkKe Kak U OHOIMOTeKa, COJACPXKHUT O0a30BYI0 BKIAJKYy KOHQUIypaluu, BKIAIKY
¢dbopmupoBaHUs IPOrpaMMbl U TapameTpoB QyHKIuH (Puc.1), a Taxke BKIAQAKY MCIOJTHEHUS CO3JAaHHOMN
GyHKIHIH.
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