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BBenenue

Monyne xontpomnepa JavaLikeCalc npenocrapnsier B cuctemy OpenSCADA mexaHu3M co3laHus
byHkuuii U ux OmOmmorek Ha Java-mogoOHOM si3bike. Ommcanue (QyHKIMM HA Java-moJl0OHOM SI3BIKE
CBOJUTCS K OOBsi3Ke mapaMeTpoB (YHKIMH anroputMoMm. Kpome 3Toro Moaynb HajaeneH (pyHKIUSIMU
HETMMOCPCACTBCHHBIX BEIYHCIICHUN HYTCM CO3aaHu BBIYUCIIUTCIIBHBIX KOHTPOJIJICPOB.

HenocpencTBeHHble BBIYMCICHUS OOECIEUMBAIOTCS CO3/IaHUEM KOHTPOJUIEpAa M CBS3bIBAHUEM €ro C
¢bynkuumeit storo xe momynsa. Jns cBa3aHHOW (YHKUMH co3gaéresi Kajap 3HAYCHWH, HaJ KOTOPBIM H
BBINOJIHAIOTCS IEPUOANYECKHIE BBIUMCIICHHUS.

Monynem peanusyroTcsi GyHKLIMU TOPU30HTAIBHOTO PE3EPBUPOBAHUS, @ UMEHHO COBMECTHOU PabOTHI €
YIAIEHHOW CTaHIMEH STOro-)ke ypoBHA. Kpome CHHXpOHM3allMM 3HAYEHUH W apXHBOB aTpHOYTOB
apaMeTpoB MOJYJIEM OCYLIECTBISAETCS CUHXPOHHU3AlMs 3HAYCHUH BBIUYUCIUTENIbHON (YHKIHHU, C LENbIO
0e3y1apHOro IMO/IXBaTa aJrOPUTMOB.

[TapameTpsl (HyHKIIMM MOTYT CBOOOIHO CO31aBAThCs, YAAIATHCS WIH MOTUGPHUIMPOBATHCS. TeKymast
BepCHsl MOMYJIs MOJAepkuBaeT 10 65535 mapamerpoB (GYHKIIMU B CyMME ¢ BHYTPEHHUMH TIEPEMEHHBIMHU.
Bun penakropa ¢yHkiuii mokasas 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);

Tpy6a 1->4 Po={Po<0)?0:(Po>200)7200:Po;
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Puc.1. Bun penakropa ¢pyHKIui.
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ITocne mr000r0 W3MEHEHHMs MNPOTPAaMMBbl  HJIM  KOH(MUTypallud  IapaMEeTPOB  BBITTOITHICTCS
NEePEeKOMITWIISIIASA MIPOTPaMMBI C YIPEKICHUEM CBS3aHHBIX ¢ (QyHKUUEH oObekToB 3HayeHuir TValCfg.
KoMmmumnarop si3plka TOCTPOEH C HCIOJIB30BAHMEM W3BECTHOTO TeHepaTtopa rpamMmaThku «Bisony,
KOTOPBIN COBMECTUM C HE MEHEE U3BECTHOW YTUIIMTOM Yacc.

SI3BIK  WCTIONIB3YET HESBHOE OMNpEACIICHUE JIOKAIBHBIX IEPEMCHHBIX, KOTOPOE 3aKJIF0YaeTcsi B
OTpENIeICHUH HOBOW TIEPEMEHHOW B Cllydae INpHCBaWBaHUs ed 3HaueHWs. [IpudéM THIT JTOKAIBHOM
HepeMeHHOﬁ YCTAaHABJIMBACTCA B COOTBCTCTBUMU C THUIIOM IIPUCBAUBACMOI'0 3HAUYCHUA. HaHpHMep,
BeIpakeHne <Qr=QO0*Pi+0.01;> onpeaenut nepemennyto Qr ¢ Tunom nepemerron QO.

B pa60Te C PAa3IMYHBIMU THUIIAMU HAHHBIX SA3BIK UCIIOJIB3YCT MCXAHU3M dABTOMATUYCCKOI'O NMPUBCACHUA
THUIIOB B MECTaXx, I'ac HOI[O6HO€ MMPUBCACHUC SABJISACTCA HGH€C006pa3HBIM.

JI71st KOMMEHTHPOBAHHS YU4aCTKOB KO/Ia B SI3bIKE MPEIYCMOTPEHBI CUMBOJIBI «//» U «/* ... */». Bcé€, uto
uaet mocine "//" 10 KOHIA CTPOKH B MEXIY «/* ... */» UTHOPHUPYETCS KOMIUISTOPOM.

B npouecce renepanum KojJa KOMIWIATOP SI3bIKa IPOM3BOJUT ONTUMM3ALMIO MO KOHCTAHTAM M
NPUBEJCHUE THIIOB KOHCTAHT K Tpebyemomy tumy. Ilog onTumu3anueli KOHCTAHT IMOApa3yMeBaeTCs
BBITTOJIHEHHE BBIYMCIICHUH B ITPOIecce MOCTPOCHUS KO/Ia Ha/l ABYMSI KOHCTAaHTaMHU M BCTAaBKa pPe3yJbTaTa B
koa. Hampumep, Bblpakenne <y=pi*10;> cBepHércs B mpocroe mnpucBaumBanue <y=31.4159;>. Ilox
NPUBEJCHUEM THIIOB KOHCTAHT K TpeOyeMOoMy THITY MoJipasymMeBaeTcs (GopMUpoBaHUS B KOJIE KOHCTAHTHI,
KOTOpas MCKJII0YaeT NPUBEACHUE TUIA B Ipolecce ucnoigHeHus. Hampumep, BelpaxkeHue <y=x*10>, B
CJIy4ae BEIIECTBEHHOI'O TUIIA TIEPEMEHHON X, peodpaszyercs B <y=x*10.0>.

S3BIK MOJAEP)KUBACT BBI3OBHI BHEIIHMX W BHYTpeHHUX GyHKuuiA. Wms mobor yHkmum BooOIIe
BOCIIPHHUMAETCA KaK CHMBOJI, NPOBEpPKa Ha MPHUHAMIEKHOCTh KOTOPOTO K TOM WJIM MHOM KaTeropuu
MPOU3BOUTCS B CICAYIONIEM MOPSI/IKE:

+ KIIIOYEBBIE CIIOBA;

+ KOHCTaHTHI,

- BCTpOEHHbIE (QDYHKIUY;

- BHemHHE QYHKIMH, GYHKIUU 00beKTa U cucTeMHBIX y3710B OpenSCADA (DOM);

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

*+ HOBBIC aTPUOYTHI CHCTEMHBIX NTApaMETPOB;

+ HOBBIE MapaMeTpsl QYHKIUY;

+ HOBas aBTOMaTHUYecKas MepeMeHHas.

Bb13oB BHemHell (yHKIMH, Kak U arpuOyTa CHCTEMHOIO NapaMeTpa, 3alMChIBAETCS KakK aapec K
00BEKTY  JIUHAMHUYEeCKOro JjepeBa oObekTHOM Mogenu cuctembl OpenSCADA B Buze:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jns  mpenocTaBieHHMsT BO3MOXKHOCTH — HANMCAaHUS  TOJBb30BATENBCKUX  MPOLEAYP  yIpaBICHHS
paznuuHbiMu KoMnioHeHTaMu OpenSCADA Monynem npenoctasisiercs peanuzauust APl npexomnumisnun
MOJIB30BATEIBCKUX TIpOLeyp OTACIbHBIX KoMIOHEHTOB OpenSCADA Ha peanusanmu Java-mogoOHOTo
s3pIKa. TakMMU KOMITOHEHTaMu yke sBisitoTcs: [1labmonsr mapameTpoB moacucteMbl «COOp TaHHBIX» U
Cpena Buzyanuzanuu u yrnpasieHus (CBY).
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1. Java-nnoaoOHbBIN A3BIK

1.1. DJaeMeHThI A3bIKA

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

Ilocmosannvie:
necsituaabie: mudpst 0-9 (12, 111, 678);
BochMepuuHbie: udpst 0-7 (012, 011, 076);
mectHaanarepuunsie: mudper 0-9, 6yksel a-f wimm A-F (0x12, 0XAB);
BemecTBeHHbIe: 345.23, 2.1e5, 3.4E-5, 3¢6;
jJoruueckue: true, false;
ctpokoBsle: «helloy.

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

Bemectennoe: 3.4 * 10308;
sjornyeckoe: false, true;
CTpOKa: AJIMHA 10 255 CUMBOJIOB U 0€3 mepexoia Ha APYTYI0 CTPOKY.

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

Ampubymor napamempos cucmemvl OpenSCADA (nauunas ¢ noocucmemst DAQ, 6 gude <Tun mooyns
DAQ>.<Komwmponnep>.<Ilapamemp>.<Ampubym>).

@yuxyuu obvexmuou mooenu cucmemsvt OpenSCADA.
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1.2. Onepanum s3bika

Onepanyy, TOAJEPKUBACMbIE S3BIKOM, IpeICTaBleHbl B Tabmume Hiwke. [Ipuopurer omepanmit
YMEHBLIAETCS CBepXy BHU3. Onepanuu ¢ OJJMHAKOBBIM IIPUOPUTETOM BXOJST B OJJHY LIBETOBYIO TPYIILY.

CumBoa Onucanue

0 Be130B dyHKINH.

{} [IporpammHbIe OJOKH.

++ WNukpemeHT (IoCT U mpe).

-- JlekpemeHT (TOCT U 1pe).

- YHapHBI MUHYC.

! Jlornueckoe oTpuitanue.

~ [TobuToBOE OTpHUIIAHHE.

* YMHOXKEHUE.

/ Jenenue.

% OcCTaToK OT LIEJTOYUCIEHHOTO JIEICHU.
+ Crnoxenune

- Brruuranue

<< [Topa3psaHblil CIBUT BIEBO

>> [TopaspsiaHblil CABUT BIIPABO

> bonbme

>= Bonbire nnm paBHO

< Menblie

<= MeHbI11€ WM paBHO

= PaBHo

I= Hepasno

| [Hopaspsaanoe «JIN»

& [Topaspsnnoe «1»

A [Topazpsanoe «Hckmouaromee NI
&& Jlornuecknii «1»

I Jlornueckmii «JIN»

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

+= [IpucBauBaHue CO CIIOKEHUEM.
-= [IpucranBanue ¢ BEIYUTAHUEM.
*= [IpucBanBaHme ¢ YMHOKEHHUEM.
/= [TpucBanBaHue ¢ JeIEHUEM.
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1.3. Becrpoennbie QyHKIUM A3BIKA

BuptyansHOW MammHO# sA3bIKa MpeyCMaTpUBAETCS CIEAYIONINI HAOOp BCTPOCHHBIX (YHKINH 00IIIero
Ha3HAYCHHUS:
double max(double x, double x1) — MakcuManbHOE 3HAYCHUE U3 X U X/

Jns  obecrieueHHs BBICOKOH CKOPOCTH pabOTHI

double min(double x, double x1) — MuHUMaNBHOE 3HAYCHHE U3 X U X/

string typeof(ElTp vl) — Tun 3nauenus vi.

B MAaTEeMaTH4YC€CKHUX

BBIYHUCIICHUAX MOAYJIb

NPEJOCTaBIsAeT BCTPOEHHBbIE MaTeMaTH4yeckhe (YHKIMM, KOTOpPbIE BBI3BIBAIOTCS Ha YPOBHE KOMaHJ
BUPTYAJIbHOM MaIlIUHBI:

double sin(double x) — cunyc x;

double cos(double x) — kocunyc x;

double tan(double x) — TanreHc x;

double sinh(double x) — cunyc runepboIUecKuii OT X;

double cosh(double x) — xocuHyc THIIEPOOTHUECKUN OT X;
double tanh(double x) — TanTeHC rUTIEPOOTUIECKUN OT X;
double asin(double x) — apkcunyc oT X;

double acos(double x) — apkkocuHycC OT X;

double atan(double x) — apkTaHreHc or x;

double rand(double x) — ciywaitroe uncio ot 0 10 x;

double lg(double x) — necsituunslii J0orapudm oT Xx;

double In(double x) — HaTypaJIbHBIH TOTapH(PM OT X;

double exp(double x) — skcnoHeHTa OT X;

double pow(double x, double x1) — Bo3BeneHuUE X B CTENEHb X/;
double sqrt(double x) — KopeHb KBaapaTHBIN OT X;

double abs(double x) — aGcoOTHOE 3HAYCHHE OT X;

double sign(double x) — 3HaKk yucna x;

double ceil(double x) — okpyriieHne uncia x 10 OOJIBIIETO 1EJI0T0;

double floor(double x) — oxpyrieHue ncia x 10 MEHBIIETO IENIOT0.

1.4. Onepartopsl A3bIKa

OOumii nepevyeHp ornepaTopoB A3bIKA:

var — OTepaTop WHUITHAIN3AINH TTEPEMECHHOM;

if — oneparop ycinosus "Ecnn";

else — omnepatop ycnosus "Nnaue";

while — onucanue nukiaa while;

for — onmcanue mukIia for;

in — pazaenurens 1ukia for 1t mepedopa CBOWCTB 0OBEKTA;
break — mipepbIBaHM€ BBHITIOTHEHHUSI [IUKIIA;

continue — TPOJIOJDKUTD BBITIOJIHEHHUE [TUKIIA C HaYasa;

« using — TO3BOJSET YCTAHOBHTh O00JACTh BHIUMOCTH (DYHKIMHA YaCTO HCIOIb3YyeMOit
oubmmorexku (using Special. FLibSYS;) mis mocnenyromero oOpaiieHuss TOJBKO M0 WMEHH
bynxuup;

return — TIpepbiBaHre (DYHKIIUU W BO3BpAT pe3ylibTaTa, pe3ylbTaT KOMUPYETCS B aTpuOyT ¢
(dbmarom Bo3Bpara (return 123;);
new — co3faHue 0o0BeKTa, peann3oBaHbl 00bekT "Object", maccuB "Array" u perynspHbie
BeIpaxkeHus "RegExp".
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1.4.1. YciioBHbBIE OnIEPATOPbI

SI3BIKOM MOIyJIsI TNOANEPKUBAIOTCS JABa TUllAa ycloBHM. llepBelii 3TO omepanuu yclIOBHsS MJIs
MCIIOJIb30BaHUSI BHYTPH BBIPAXXEHUS, BTOPOIl — I1100aIbHbIN, OCHOBAaHHBIN Ha YCIIOBHBIX OllepaTopax.

YcrnoBue BHYTpHU BBIpRXKEHHS CTPOHMTCA Ha omepamusx «?» u «». B kauecTBe mpumepa MOXKHO
3amucarh CIEIyIoIee MpaKkTUYecKoe BbIpakeHHe <st open=(pos>=100)?true:false;>, yTo unTaercs Kak
«Ecnmu mepemenHas <pos> Oomnbire win paBaa 100, To mepeMeHHOH st _open MpHUCBaWBacTCs 3HAYCHHE
true, uHaue - false.

['moGanbHOE ycmoBHE CTPOUTCS HAa OCHOBE YCIOBHBIX omepaTtopoB «if» u «else». B kadectBe mpumepa
MOYKHO MIPUBECTH TOXKE BBIpA)KEHHE, HO 3amMcaHHOe ApyruM crnocobom <if(pos>100) st open=true; else
st_open=false;>. Kak BugHO, BbIpa)KeHHE 3alIMCAHO M0-APYroMy, HO YUTAETCS TaKXKe.

1.4.2. Huxabl

[TonnepxuBatotrcss Tpu Tumna 1ukiaoB: while, for u for-in. CHHTaKCHC IHUKIOB COOTBETCTBYET SI3BIKAM
nporpammupoBanusi: C++, Java u JavaScript.

[{ukn while B o01iem 3anuceIBaeTCs CleAyOMUM 00pa3oMm:
while(<ycnoeue>) <meno yuxkia>;

[{ukn for 3anmuchIBaeTCs CIEIYIOMUM 00pa3oMm:
for(<npe-unuyuanuz>;<ycirogue>;<nocm-ebluucierHue>) <meuo yuxkua>,

[ux for-in 3anuceIBaeTCs CaeAyOMMUM 00pa3oMm:
for( <nepemennas> in <obvekm> ) <meno yuxua>,

I'ne:
<ycnosue> — BBIpaXXCHHUE, ONPEACIIAIOIICE YCIOBUC;
<meno yuxkiqa> — TeJ0 HUKJIa MHOXECTBEHHOT'O UCIIOJIHCHUS,
<npe-uHuyuaIu3> — BBIPAXKEHUE NPEIBAPUTEIBHON MHULIMAIN3ALUN IEPEMEHHBIX LIMKJIA;
<nocm-evbiuucienue™> — BbIpaKEHNE MOIU(PUKAIIH MTaPaMETPOB IHKJIIA ITOCIIE OYePETHOM

HATEpalnu;

<nepemenHass™> — TEpEeMEHHas1, KOTOpasi OylIeT coJiep>KaTh UMs CBOICTBa 00BEKTa Ipu miepedope;
<00bekm> — 00BEKT JUIsl KOTOPOTO OCYILIECTBIISIETCS Tepedop CBOMCTB.

1.4.3. CnienuajabHbIe CHMBOJIBI CTPOKOBBIX IePeMEeHHBIX

SI3B1KOM npeaAyCMOTpCHa NOAACPIKKA CICAYIOINUX CIICHHAIIBHBIX CHUMBOJIOB CTPOKOBBIX IIEPEMCHHBIX !

"\n" — mepeBoI CTPOKH;

"\t" — cuMBOJ TaOyIAIUY;

"\b" — 3a00Ii;

"\f"' — mepeBoJ CTpaHUIIBL;

"\r'" — BO3BpaT KapeTKH;

"W" — cam cumBos '\';

"\041" — cumBon '!' 3aNTMCaHHBINA BOCBMEPHYHBIM YHCIIOM;
"\x21" — cumBoJ '!' 3anTMCAaHHBIN IECTHAIIIATEPUIHBIM YHUCIIOM.
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1.5. O0BeKT

SI3BIKOM TIpeocTaBisieTcsl MOAAepkKKa TUNa AaHHBIX 00BekT "Object". OObeKT mpeacTaBiseT co0oit
acCOITMATUBHBIN KOHTEHHEp CBOWCTB M (pyHKImii. CBOHCTBa MOTYT COJEpKaTh KakK JAHHBIC YETHIPEX
0a30BBIX THIIOB, TaK M JApyrue oObeKThl. JloCTymn K CBOHCTBaM OOBEKTa MOXET OCYIIECTBIATHCS
MOCPEACTBOM 3alMcU HMEH CBOWCTB 4epe3 TOUKY K 00beKTy <obj.prop>, a Takke MOCPEICTBOM
3aKJIIOYEHUS] UIMEHHU CBOMCTBA B KBajpaTHble CKOOkHU <obj/"prop"[>. O4eBUIHO, YTO NEPBBI MEXaHU3M
CTaTMYE€H, a BTOpPOW IMO3BOJIIET YyKa3blBaTh MM CBOIcTBa uepe3 mnepeMeHHyr. Co3maHue oObeKTa
OCYIIECTBIISIETCA TOCPEJACTBOM KIIOYEBOTO cioBa <new>: <varO = new Object()>. bazooe
orpeneneHue 00beKTa He coAepPKUT HyHKIMHA. Onepanuy KOMUpoBaHUs 00BEKTa HA CAMOM JIeJIe JIENal0T
CCBUJIKY Ha MCXOJHBII 00beKkT. Ilpu yaaneHun o0beKkTa OCYIIECTBISETCS YMEHBIICHUE CUETYMKA CCHUIOK,
a TPH TOCTHXKEHUH CYETUMKA CCBUTOK HYJSL OOBEKT yaaseTcs: PU3NUECKH.

Pa3Hble KOMIOHEHTHI MOTYT JOONpPEAEATh 0a30BbIi OOBEKT OCOOBIMU CBOMCTBAMHU U (DYHKLIHSMHU.
CrannapTHeIM pacuIiMpeHHeM o0beKTa sBseTcsd MaccuB "Array", KOTOpbI co3fnaércss komanaon <varO
= new Array(prml,prm2,prm3,...,prmN)>. TlepeuncieHHsie yepe3 3amsATyi0 MapaMeTpbl MOMENIAIOTCS B
MaccUB B HCXOAHOM mopsnke. Eciau mapaMeTp TOJIBKO OAMH TO MAacCUB HMHUIMHUPYETCS YKa3aHHBIM
KOJINYECTBOM ITYCTHIX 3JIeMEHTOB. OCOOEHHOCTHIO MacCHBa ABISETCS TO, YTO OH PabOTAET CO CBOWCTBAMH
KaK C MHJIEKCAMU U TOJIHOE UX MMEHOBaHHE OECCMBICIEHHO, a 3HAYUT JOCTYNEH MEXaHU3M oOpallleHus
TOJIbKO 3aKJIOYEHHWEM MHJEeKca B KBaJpaTHble CKOOKM <arr[l]>. MaccuB XpaHUT CBOHCTBa B
COOCTBEHHOM KOHTEWHEepe OJHOMEpHOro MaccuBa. LludpoBbie CBOHCTBa MaccWBa HUCIONB3YIOTCS JUIS
JIOCTYIa HEMOCPEICTBEHHO K MacCHBY, a CUMBOJIbHbIE pa0OTalOT Kak cBOicTBa oObekTa. [leTanbHee mpo
CBOWCTBA M (DYHKIIMH MAacCHBa MOYKHO IPOYUTATh MO CCBIIKE.

OO0BekT perynsspHoro BeipakeHus: RegExp co3maércs komanmoit <varO = new RegExp(pat flg)>, tne
<pat> - mabJoH peryiaspHOro BelpaxkeHus, a <flg> - ¢uaru noucka. OOBEKT pabOTHl C PETyISIPHBIMU
BBIpaKEeHHsIMU, ocHOBaH Ha Oubmmorexke PCRE. Ilpu ri106asibHOM MOMCKE yCTaHABIMBACTCS aTpPUOYT
oOwekTa "lastIndex", yTO MO3BOMNSET MPOJOIKUTH MOUCK IMPH CIEIyIolIeM Bbi3oBe (yHKIMU. B ciydae
HeynayHoro moucka arpudyt "lastindex" cOpacwiBaetTcst B HONb. JleTanpbHee Mpo CBOMCTBA W (PyHKIIUU
MacCHBa MOYKHO MTPOYHUTATH 10 CCBUIKE.

JU1s IpOoU3BOJIBHOTO AOCTYIA K apryMEeHTaM (PYHKIIUH MPEeTyCMOTPEH 0OBEKT apryMEeHTOB, 0OpaTUTHCS
K KOTOPOMY MO’KHO IMOCPEJICTBOM CHUMBoOJa "arguments". ITOT 00beKT conep:kutT cBoiicTBo "length" ¢
KOJINYECTBOM apryMEHTOB Yy ()YHKLIMH U MO3BOJISIET OOPATUTHCS K 3HAUCHUIO apryMEeHTa IOCPEACTBOM €ro
HOMepa WM uaeHTudukaropa. PaccMorpum nepebop apryMeHTOB MO HUKITY:

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

YacTUIHBIMU CBOMCTBAMU 00BEKTa 00JIaMar0T U 0a30Bbie THITB. CBOWCTBA U PyHKIIMK 0a30BBIX THUIIOB
NIPUBEICHBI HUXKE:

- Jlormueckuii THII, PYHKLIUU:
« bool isEVal(); — llpoBepka 3naueHus Ha "EVAL".
- string toString(); — IlpencraBnenue 3Ha4eHus B Buje cTpoku "true" wim "false".

« llenoe u BEMECTBEHHOE YUCIIO:
Ceoucmsa:
« MAX VALUE — makcuMaJIbHOE 3HAUEHUE;
« MIN VALUE — MAHAMaJIbHOE 3HAYEHNUE;
«  NaN — HeZI0CTOBEpHOE 3HAUYECHUE.

QyHryuu:
« bool isEVal(); — IlpoBepka 3naueHus Ha "EVAL".
. string toExponential(int numbs); — Bo3Bpar cTpoku 0T(HOPMATHPOBAHHOTO YHKCIA B

SKCIOHEHIIMAJIbHON HOTAIlMM U KOJUYECTBOM 3HAYAIIUX un(bp <pnumbs>. Ecmm <numbs>
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OTCYTCTBYET TO I OyJET CTOIBKO CKOJIBKO HEOOXOAUMO.

- string toFixed(int numbs); — Bo3Bpat cTpoku 0THOpMaTHPOBAHHOTO YHCIIAa B HOTAIIUU C
(bUKCUPOBAaHHON TOYKON M KOJIMYECTBOM LU(p mocie AecATUIHON Touku <numbs>. Ecnu
<numbs> OTCYTCTBYET TO KOJIMYECTBO LU(DP MOCIE NECATUYHON TOUKH PABHO HYIIIO.
 string toPrecision(int prec); — Bo3Bpar cTpoku OT(QOPMATHPOBAHHOTO YHCIA C
KOJIMYECTBOM 3HavaImx 1udp <prec>.

. string toString(int base); — Bo3Bpar cTpoku 0T(GPOPMATUPOBAHHOTO YKCIIA IIEJIOTO THIIA C
0a3o0it mpencraBieHus 8-BockMepudHoe, 10-gecaTnyHoe u 16-1mecTHaIaTepUIHOE.

+ Crpoxka:
Ceoucmsa:
+ int length — nnvHa CTPOKHU.

DyHryuu:
« bool isEVal(); — IlpoBepka 3nauenus Ha "EVAL".
«  string charAt(int symb); — VI3BneKaeT U3 CTPOKH CUMBON <symb>.
« int charCodeAt(int symb); — V3BieKaeT U3 CTPOKU KOJl CUMBOJIA <symb>.

- string concat(string vall, string val2, ..); — Bo3Bpamaer HOBYI CTPOKY
c(OpMHPOBAHHYIO ITyTEM MPUCOSAMHEHUS 3HAYCHUIA <vall> | T.JI. K HICXOIHOM.
« int indexOf(string substr, int start); — Bo3Bpamaer MO3UIUI0 HCKOMOW CTPOKHU

<substr> B UCXOAHOW CTPOKE HAYHMHAS C MO3UIMU <start>. Eciu McxomHas mo3umms He
yKa3aHa TO IIOMCK HayWHAeTcs ¢ Havana. Eciaum HMCKOMOW CTpOKM HE HaWAEHO TO
BO3Bparaercs -1.

« int lastindexOf(string substr, int start); — Bo3Bpamaer MO3UIMIO HWCKOMOW CTPOKH
<substr> B UCXOOHONI CTPOKE Ha4yMHAas C MO3ULUHUMU <Sfart> MIpHU IOUCKE C KOHIIA. Ecimn
MCXOAHAs MO3ULHMS HE YKa3aHa TO MOMCK HAYMHAETCA C KOHIA. ECIM MCKOMOW CTPOKHU HE
Hai{JIeHO TO BO3Bpamaercs -1.

« int search( string pat, string flg = "" ); — Ilouck B cTpoke mo mabIoHy <pat> #
(dnaramu mabnona <flg>. Bo3Bpalaer nmojgoxeHne HaliIeHHON MOICTPOKH WHaYe -1.

var rez = "Javal23Script".search("script","i");

// rez =17

« int search( RegExp pat ); — Ilouck B ctpoke mo maodnony RegExp <pat>. Bosppamaer
MOJIOKEHNE HalICHHOM MOACTPOKU HHaYe -1.

var rez = "Javal23Script".search (new RegExp ("script","i"));

// rez =1
« int match( string pat, string flg = "" ); — Ilouck 6 cmpoke no wabnony <pat> u
@nacamu wadbnona <flg>//. BosBpamaer MaccuB ¢ HaiaeHHOW moxacTpokoi (0) u
noaBeIpaxkeHussMu  (>1). AtpuOyr "index" MaccuBa yCTaHaBIMBAeTCS B  IO3HUIIMIO
HalIeHHOH moACcTpoku. ATpuOyT "input" ycTaHABIUBAETCSA B UCXOIHYIO CTPOKY.

var rez = "1 mmoc 2 mmoc 3".match ("\\d+","g");

// rez = [11, [2], [3]
« int match( TRegExp pat ); — Tlouck B cTtpoke 1o madnony RegExp <pat>. Bospparaer
MaccuB ¢ HalaeHHoOU noacTpokoit (0) u moaBeipakeHusmMu (>1). AtpuOyT "index" maccuBa
yCTaHABJIMBACTCS B MO3UIMIO HalIeHHOH moacTpoku. ATpuOyT "input" ycTaHaBIMBaeTcs B
HCXOJIHYIO CTPOKY.

var rez = "1 mmoc 2 mmoc 3".match (new RegExp ("\\d+","g"));

// rez = [1]1, [2], [3]
« string slice(int beg, int end); string substring(int beg, int end); — Bo3BpaT moacTpoxku
M3BICYEHHON W3 HCXOJHOW HAuMHAs C MO3UIUU <beg> u 3akaHuuBas <end>. Ecnu
3HAYEeHHE Hayalla WIM KOHIIA OTPHUIATENbHO, TO OTCUYET BENETCA ¢ KOHIA CTpoKu. Ecim
KOHEI] HE YKa3aH, TO KOHIIOM SIBJIIETCSI KOHEI] CTPOKH.
«  Array split(string sep, int limit); — Bo3BpaT MaccuBa 3JI€MEHTOB CTPOKHU pa3eIEHHBIX
<sep> C OTPaHUYCHHEM KOJIMUYECTBA DJIEMEHTOB </imit>.
«  Array split(RegExp pat, int limit); — Bo3Bpar MaccuBa 3JIEMEHTOB CTPOKHU Pa3esIEHHBIX

mabiaoHoM RegExp <paf> ¢ orpaHnyeHreM KOJIUYECTBA AIEMEHTOB <[imit>.
rez = "1,2, 3 , 4 ,5".split (new RegExp ("\\s*,\\s*"));

"
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// rez = [11, [21, (31, [41, I[5]
« string insert(int pos, string substr); — BcTaBka B MO3UIUI0 <poOS> TEKYIIEH CTPOKH
MOACTPOKY <substr>.
. string replace(int pos, int n, string str); — 3aMeHa MOJACTPOKH C MO3ULUU <pos> H
JUTMHOM <n> B TEKYLIEH CTPOKE HA CTPOKY <S#7>.

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

// rez = "Java67lipt"
« string replace(string substr, string str); — 3amMeHa BCeX MOACTPOK <substr> Ha CTPOKY
<str>.

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

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

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

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

// rez = "value = " 123''"
+ real toReal(); — npeoOpa3oBaHue TEKYIIEH CTPOKK B BEIIECTBEHHOE YHCIIO.
- int tolnt(int base = ()); — mpeoOpa3oBaHHE TEKyIIEH CTPOKH B IIEJIO€ YHCIO, B
COOTBETCTBHH C OCHOBaHHEeM <base> (oT 2 no 36). Ecnu ocroBanue paBuo 0 to Oyzmer
YYHUTHIBAThCS MpedUKCHAs 3amuch I onpeaeseHns ocHoBanus (123-mecaruunoe; 0123-
BocbMepHuyHoe; 0x123-1mecTHaaaTupu4IHoe).
« string parse(int pos, string sep = ".", int off = ()); — BbIIENEHNE U3 UCXOJAHOU CTPOKHU
aieMeHTa <pos> AN pa3deNuTeNs d3IEMEHTOB <sep> OT cMenieHus <off>.
PesynpTHpyroiiee cMeleHne moMenaeTcs Ha3aa B <off>.

- string parsePath(int pos, int off = ()); — BBIIEJICHUE W3 UCXOJHOTO IMyTH AJIEMECHTA
<pos> ot cMetieHus <off>. Pe3ynpTupyromiee cMeleHne moMeIaeTcst Ha3zaa B <off>.
. string path2sep(string sep = "."); — npeoOpa3oBaHue MyTH B TEKYIIEH CTPOKE B CTPOKY

C pazAeuTeNIeM <sep>.

Jns pgoctynma k cucteMHBIM oObekTam(y3nam) OpenSCADA mpeaycMOTpeH COOTBETCTBYIOIIUI
00BEKT, KOTOpBIH co3/1aéTcs TMyTEM MPOCTOrOo yKa3zaHWs TOYKH BXoja "SYS" kopHeBoro o0ObeKTa
OpenSCADA, a 3ateMm, 4yepe3 TOUKY YKa3bIBAIOTCS BJIOKEHHBbIE OOBEKThI B COOTBETCTBUU C MEpapXueH.
Hanpumep, BbI30B (YHKIMM 3ampoca 4Yepe3 HUCXOASIIMN TPAHCHOPT OCYHIECTBIISETCS CIIEAYIOIIUM
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. IIpumepsl nporpaMmmbl Ha sI3bIKe

[TpuBenéM HECKOJIBKO MPUMEPOB IporpamMM Ha Java-1ioJJoOOHOM 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 kKoHpurypanus

Kontposiep 3Toro Moayns cBsi3pIBaeTcsi ¢ GYHKIMAMU U3 OUOIMOTEK, MOCTPOSHHBIX C €0 MOMOMIBIO,
JUll 00ecre4yeHus: HENOCPEJICTBEHHBIX BbIYMCICHUM. [l NpEeNOCTaBICHUS BBIYMCICHHBIX [AaHHBIX B
cucremy OpenSCADA B KOHTpOJIEpe MOTYT cO3JaBaTbcsl mapaMmeTpsl. [lpumep BiIagku KOHPUTypanuu
KOHTpOJUIEPA JaHHOTO THUIA H300pakeH Ha pHc.2.

|-= O OpenSCADA QTCfg: Jemo craHUWA

dain Pepaktnpoeadne  Bug  MNomows QT Starer

8800O%XL140/2800 2@
|HEIMQ ,IJ,euo cTAHUMA

Eaze AaHHBX

Konmponnep: Tecmoekll ebiqUcAUMEnNkL

i KowTponnep I NapameTpu | Beuncnenna ]
[E3] .ﬂ_/ BesonacHooTe
} TpaHenopTw — CocToAHNe
e TpaHcnopTHEE NpOTOKONL CraTye: g
© BenroqeH.
= J CBop BaHHmx
El Modymn: Brniouen: [o)
WnHE HETOUHWEOE LAHHBX
ModBus JanyweH: |:|
DCON knneHT BJL koHTponnepa: ["." |v]
SHNMP ennent
CfopynoraHne [P DAS — KoHdurypauyna
ENouHBi EHYINCINTENE e
R CHop AaHHBIX CHETEMB LSS
3eykoran kapTa Hma: | TecToewi EBNNCANTENE
Nornueckni ypoeeHs
. Onucanne:
[Z} BuunenuTens Ha java nogof

"MF‘O-I'WE'F‘-' TecToRH EHYACANTENE
© K. TecToesd EsMACIN

Eulnuomera:
CHop paHHeX Siemens
[ Diamond nnaTw cBopa gadr

[Fl Bufnuomexa waGnoHos: BrniouaTh: @
[E2] | ApxuEm
2] @ NELNank Hble Janyekate: | |

[H| NonesoeaTensckne nHTepbeic Peaepenporanme: | BukioueHo n

Ql' YNpagneHne moaynamm

Laop MpeanouTeHNE MCNONHEHNA: [{Elucnum'i YPOEEHE> |v]
3 Loop S5L Tafnuua napameTpoe: [testl.':alc_prm ]
PLC
PyHELWA KOHTpONNepa: [L’.‘-ontroller.test |v]
MNaHNpoEaHNE ERYHENEHHA: ['1 |v]

MpHOPUTET 33 434N EHYACIEHNA: _
: I [III] KonnuecTED MTEPALMA E OAHOM ERUNCTEHUN:

ﬂ rarman
—————

Puc.2. Briragka koH(QUTYpauu KOHTPOJUIEpa.

C noMoIbio 3TOM BKJIAJIKU MOKHO YCTAHOBHTD:
+ CocrosHue KOHTpoiepa, a uMeHHo: Craryc, «Bximoueny, «3amymien» u ums bJ1, conepxarieit
KOH(pUTyparuro.
«  Unentudukatop, UMs U OMHCaHUE KOHTPOJLIEPA.
+ CocrosiHUE, B KOTOPOE NEPEBOUTH KOHTPOJUIEP MpH 3arpy3ke: « Bximrouen» u «3aryiieny.
+ Pexum TOpU3OHTaNBHOTO PE3EPBUPOBAHUSA M NPEANOYTEHHE HUCIOJHEHHS  JaHHOTO
KOHTpPOJIIEPA.
+ WM Tabnuiel 1uist XpaHEeHUs TapaMeTPOB.
+ AJpec BEIYUCIUTENHHON (PYHKIIHU.
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+ Ilepuon, MPHUOPUTET U YHUCIIO UTEPALIUN B OJHOM IHMKJIE 3a/1a49H BHIUMCIICHUSL.
 Ilepuon aBTOMaTH4eCKOW CHHXpOHM3AIMH 010KOB ¢ B/I.
+ Coxpanuts/3arpy3uth KoHTposiep B b/I.

Bknaaka "Beruucnenus" konrtposepa(Puc. 3) comepkuT mnapameTpsl M TEKCT IMPOrPaMMBbI,
HEINOCPEICTBEHHO  BBINOJHIAEMON KOHTpoJiepoM. MoayneM MNpeaycMOTpeH psall  CHELMaTIbHBIX
[IapaMeTpoB, JOCTYIHBIX B IPOrpaMMe KOHTPOJLIEPA:

[ frq - YacToTa BBIYMCIICHUS IPOTPAMMbI KOHTPOJUIEPA, TOJIBKO YTEHHE.

« f start - daar nepBOro BINOJIHEHHs IPOrpaMMbl KOHTPOJIIIEPA, 3aM1yCK, TOJbKO YTCHUE.

« f stop - ®nar nocieHero BHIMOIHEHHS IPOrpaMMbl KOHTPOJIJIEPA, OCTAHOB, TOJIBKO YTEHUE.
+ this - OOBEKT TaHHOTO KOHTPOJIJIEPA.

.+ | QT Conflgurator of OpenSCADA: leM0 CTaHLMUA

dain  PepakTvpoBadve  Bup  Momows  QTStarter

2 x Ll 200 28
88000 =% Ll 200
|l-1rum [3 =
: Ho:-rmponnep: TecmoebiU eblHUCIUMEnb
=] 0 Jemo cTaHuma
(=
4 Dadbl paHHkIx [ KoHTponnep | MapaMeTpbl ] BbiMucneHus l
1/, BesonacrocTs
9 TpaHenopTel JaHHbIE:
i TpaHCNopTHEIE NPOTOKD LI =
g J Chiop AaHHEN [¢] | mn | Tun |PemMM| 3Haqume[3
= Modyns: 3|f_stop dnarocTaHoBa gyHELPAK Nonay. Bxog |0
LNt MCTOMHMKO B faHHbIX -
ModBus 4 |out out BewecTe. Beixog 40
DEOM knieHT |
SNIMP kMeHT 5ltest  Test Ctpoka  Bhixop  38.980246055
BnoyHbIN BBIMUCMTEND ||
8 COop pareix cicTens §offset  Offset Lensit  Bxog 100 =
3IBYyKOBAA KapTA h
Nonqeckui Ypos eHe [T_] | [I|I]
[z} BelMMCIMTENE Ha java nogobHOo Mooroana:
[ Kowmpoanep: porp i
TECTOBLIA BLIMMCIMTES out+=10;
BuGnuomexa: if{out=100) out=0;
CBop gaHHbx Siemens IModBus Unidrive pos pos=olt;
Diamond nnatel cGopa AaHHen: IMocBus testRTU test pos=out;
butnuomera Wabnovos: test = rand{offset*0 4);
[ ] Apumeel Ival="Test",
a CneumaneHele I val=="Test1" || val=="Test2" ) test="TestN", else test="Test";
I!] MonNb30EATENBCKME MHTEPDEACH
&y ¥npasneHwe Mogynam9 B |
=) | oop b
=) | oop SSL sl
=) PLX8 )

7 foren
S

Puc.3. Bknanka «BeruuciaeHus» KOHTposuiepa.
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3. ITapameTp KOHTpOJUIEPa U ero KOHpUrypauus

[TapameTp KOHTpOJJIEpa JAaHHOTO MOJIYJS BBINOJMHSAET (YHKIMIO TPEJOCTaBICHUS JOCTyNa K
pe3yabpTaTaMm BblYHcieHus] KoHTposuiepa B cucteMmy OpenSCADA, nocpenctBom aTpuOyToB apaMeTpoB.
N3 cneumduueckux mosiel BKIaaka KOH(UIypalMy mapameTrpa KOHTPOJUIEpa COJACPXKUT TOJNBKO IOJIe
MePEYNCIICHUS TTapaMEeTPOB BBIUUCIIIEMON (DYHKIIUHU, KOTOPBIE HEOOXOIMMO OTPA3HTh.
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4. bubdauorexkn QyHKIUNA MOTYJISE

Moyns TpenocTaBiIseT MEXaHWU3M JUIsl CO3JaHMs OMONMOTEK IMOIh30BATENbCKUX (YHKIHMA Ha Java-
nooOHOM s3bike. [Ipumep Bkimagku KoHpUTypamuw OWOIMOTeKH wu300pakeH Ha Puc.4. Bxiaaka
COJIEP’KUT 0a30BBIC TOJSI: COCTOSIHHS, HACHTU(GUKATOp, UM M OMHUCAHHE, a TaKKe aJpec TaOJHIIbI,
xpaHsmeit ounbamorexky. Bo Brmanke «DyHKIuH» OUOIMOTEKH Kpome TepedHsl (GYHKIUN COMEpPIKUTCS
dbopma KonupoBaHUS (YHKIIHIHA.

I ~ | QT OpenSCADA KoHpUrypaTop

daiin Pepaktwpoeanne Bug [Momowb

8000 RERLLL200 SO

2] Bubnuomeka ¢hyHkyui: Controller
B Modynes:
TpaHcnopTép MCTOUYHWKOB, m
ModBus knueHT i
SNMP knueHT ~CocTosHne
BEnoyHbIA BeMMCNMTEND Ooctynen: ¥
#8 CbHop paHHbIX cucTeMb

38yKoBas kapTa Bl BuGnuotexuy: [*.*.Iib_ControlIers |,l

INorvyeckid ypoBeHb ~ Kondmrypauws
BoluvcnuTens Ha java noat
Konmpaonnep:
o- Bubnuomexa: Mma: [Komponnepm l
TexHonorvyeckue an_| Onucanve:
sys_compile
‘KoHTponnepsi
CepBWCcHbIE Npouen
CBop gaHHbIX Siemens
Diamond nnatel cBopa pa

O (]

o-=

Id: Controller

Mporpammel KOHTPONNEPOB OCHOBaHHEIX Ha Java.

Flroman

Puc.4. Bxiagka koHpuUryparuu 0u0In0TEKH.

5. Ioab3oBareabcKue GPYHKIMH MOAYJISA

OyHKIMA, TaKke Kak W OMOIMOTEKa, COACPXKHUT O0a30BYI0 BKIAIAKYy KOH(PHUTYpamuu, BKIAIKY
¢dbopmupoBaHus porpaMMel U napamerpos GyHkiuu (Puc.1), a Taxke BKIaJKy UCIOJHEHHs CO3JaHHOM
byHKIMN.
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