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Monyns koHTpoiuiepa JavalikeCalc ipenocTaBiseT B CUCTEMY MEXaHU3M CO3AaHUsS (DYHKIMN 1
ux Oubnmorek Ha Java-mogoO6HOM si3bike. Onrcanue GyHKIMK HA Java-mio0OHOM SI3bIKE CBOIUTCS
K OOBsI3KE NapaMeTpoB (QYHKIMM anroputMoM. Kpome 3Toro, mMoaynb HajeneH (QyHKUIUSIMU
HEMOCPEACTBEHHBIX BBIYUCICHUH, TyTEM CO3/IaHHSI BHIYHUCIUTEIIBHBIX KOHTPOJIJIEPOB.

HemnocpenctBeHHbie BBIYUCICHUS OOECIIEUMBAIOTCS CO3JAaHHUEM KOHTPOJUIEpAa W CBA3BIBAHUEM
ero ¢ QyHKIUeH 3Toro >xe mMomyns. (s cBs3aHHOW (DYHKIHMM cO3MaéTcs Kaap 3HAYCHWH, Ha
KOTOPBIM U BBITIOJIHSIOTCS IEPUOIUYECKHUE BHIUUCICHUSI.

[TapameTprl (QyHKIMM MOTYT CBOOOJHO CO3/1aBaThCsl, YAAIATbCA WM MOAM(DUIUPOBATHCA.
Texymias Bepcust MOAYINS MOAAEPKHUBAET 0 255 mapaMeTpoB (GYHKIMU B CyMME€ C BHYTPEHHUMHU
nepeMeHHbIMH. Bun penakropa ¢pyHkuuii nokasas Ha puc.l.
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Puc.1. Bun penakropa GyHKIHA.

[Tocne m000ro W3MEHEHUS MPOrpamMMbl, WJIM KOHQUIYpalMM TapamMeTpoB, BBIOJIHIETCS
NEPEKOMITUIISIIUS POTPaMMBbl, C YIPEXKJIEHUEM CBsI3aHHBIX ¢ (yHKIMell o0bekToB 3HaueHuit TValCfg.
Komnunstop s3blka MOCTPOEH C HCHOJIb30BAHMEM U3BECTHOTO TeHepaTopa rpaMMaTHKH «Bisony,
KOTOPBIN COBMECTUM C HE MEHEE U3BECTHOM YTHIIMTON Yacc.

SI3pIK  WCMONIB3YET HESBHOE OMpeJelieHne JIOKAIbHBIX IEePEMEHHBIX, KOTOpPOe 3aKiivaeTrcs B
OIPENEIICHUN HOBOM IIEPEMEHHOW B Cllyd4ae IMpUCBauBaHUA el 3HadeHus. lIpuuéM Tun JokaabHOU
MEPEMEHHOM yCTaHAaBIMBAETCS B COOTBETCTBMM C THIIOM IpUCBauBaeMoro 3HadyeHus. Hampumep,
BeIpakeHne <Qr=Q0*Pi+0.01;> onpenenut nepemennyto Qr ¢ Tumnom nepemenHoi QO.

B pa60Te C pa3JIMYHBIMU TUIIAMH AJAaHHBIX, A3BIK UCIIOJIB3YCT MCXaHN3M aBTOMATUYCCKOT'O IPHUBCACHHUA
THUIIOB B MCCTax, rac HO,I[O6HO€ MMPUBCACHUC ABJISICTCA LICJ'IGCOO6paSHLIM.

JlJiss KOMMEHTHPOBaHUS y4acTKOB KOJIa, B SI3bIKE MPETYCMOTPEHBI CUMBOJIBI «//». Beé, uto naér mocne
JaHHBIX CUMBOJIOB, IO KOHIIA CTPOKH, HTHOPUPYETCSI KOMITHIIATOPOM.

B mnpomecce reHepanuu Kojxa KOMITMJIATOP SI3bIKa MPOM3BOIUT ONTUMHU3AIMIO 10 KOHCTAHTaM U
NPUBEJICHUE THUIOB KOHCTAHT K TpeOyemomy Tuiy. [lox omTMMmu3ammeil KOHCTAaHT MOJpa3yMeBacTCs
BBINOJIHEHHE BBIUYMCIIEHUH B ITpoliecce MOCTPOSHUS KOAA HaJl IByMsl KOHCTAaHTaMHU U BCTaBKa pe3ysbTara B
koa. Hampumep, Beipakenue <y=pi*10;> cBepHErcsi B mpoctoe mpucBamBanune <y=31.4159;>. Ilon
NPUBEICHHEM TUTIOB KOHCTAHT K TpeOyeMOMY THUILY, ITOJIpa3yMeBaeTcsi POPMUPOBAHUS B KOJI€ KOHCTAHTEHI,
KOTOpasi UCKIJII0YaeT MPUBEICHUE TUIA B Ipolecce ucrnonHeHus. Hampumep, Bbipakenune <y=x*10>, B
CiIy4ae BEIIECTBEHHOTO THIIA IEPEMEHHOM X, mpeobdpasyercs B <y=x*10.0>.

SI3bIK TOJIEP>KUBACT BBI3OBHI BHEIIHMX W BHYTpeHHUX (GyHKuuH. Wms mo0oil yHKImu, BooOIIE,
BOCIPUHUMAETCS] KaK CHMBOJI, MPOBEpKa Ha MPUHAMJIEKHOCTH KOTOPOro, K TOW WIM MHOM KaTEropHH,
HPOU3BOJUTCS B CIEYIOLIEM MOPSKE:



* KJIIOYEBBIE CJIOBA;

+  KOHCTaHTBHI;

+ BCTpPOEHHBIE (PYHKLINU;

+ BHEIIHUE (QYHKIHH;

* YK€ 3aperucTpUpOBaHHbIE CUMBOJIbI IEPEMEHHBIX;
*+ HOBBIE aTPUOYTHI CUCTEMHBIX NTAPAMETPOB;

+ HOBBIE MapaMeTphl PyHKIHIH;

+ HOBas aBTOMAaTHYE€CKas MepeMEHHasl.

Bb13oB BHemHel (yHKIMH, Kak W aTpuOyTa CHCTEMHOrO IMapaMeTpa, 3alHChIBaeTCs Kak ajpec K
00BEKTy  JMHAMUYEecKoro JepeBa o0bekTHOM Monenu  cuctembl OpenSCADA B Buze:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jns  npepocraBieHMsT BO3MOXKHOCTM — HAalMCaHUS  TMOJIb30BATENbCKUX  IPOLEAYp  YIPaBICHUS
paznmuuHbiMM  KomnoHeHTaMu — OpenSCADA, Moaynem  mpenoctaBisercss — peanusanusa — API
IIPEKOMITUJISILIUY T10JIb30BATEIbCKUX MPOLENYp OTIAENbHbIX KOMIOHEHTOB OpenSCADA Ha peanuzanuu
Java-nogo6Horo s3pika. TakuMu KOMIOHEHTaMu yxke sBistorcs: 1llabmoHbl mapamMeTpoB MOACHCTEMBI
«Co6op nannbix» u Cpena Bu3yanuzauuu 1 ynpasienus (CBY).

1 Java-nmoaoOHBII A3BIK

1.1 DieMeHTHBI A3BIKA
Knioueswie cnosa: if, else, while, for, break, continue, true, false.
Tlocmosinnuvie:

« necsatuunbie: mudper 0-9 (12, 111, 678);

+ BoceMepuuHble: uudpst 0-7 (012, 011, 076);

« mecTHaguarepuunsie: udpel 0-9, 6ykssl a-f uau A-F (0x12, 0XAB);
« BemecTBeHnrle: 345.23, 2.1e5, 3.4E-5, 3e6;

- Joruyeckue: true, false;

+ cTtpokoBkie: «helloy.

Tunvl nepemerHbIX.!
. penoe: 231,231
. BemecrsenHoe: 3.4 * 1038;

- gjormyeckoe: false, true;
+ CTpOKa: JyTMHa 256 CHMBOJIOB 1 0€3 Iepexo/ia Ha APYTYIO CTPOKY.

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

Ampubymor napamempos cucmemvr OpenSCADA (nauunas c noocucmemvr DAQ, 6 sude <Tun mooyns
DAQ>.<Koumponnep>.<Illapamemp>.<Ampubym>).

@yuxyuu oovexmuou mooenu cucmemovl OpenSCADA.

1.2 Onepanun s3bika

Omnepauuu moaJepKUBaeMble SI3BIKOM TpEACTaBiIeHbl B Tabnuume Huxke. [Ipuopurer omnepauuit
YMEHBIIAETCS ¢ BepXy BHM3. Oneparu ¢ OJMHAKOBBIM IIPUOPUTETOM BXOJAT B OJJHY LIBETOBYIO TPYIITY.

CumBoa Onucanue
0 Bb130B dyHKIMN.

{} [TporpamMMHBbIE OJIOKH.
++ HNHkpemeHT (1mocT u npe).
-- JlekpeMeHT (MoCT U 1pe).




CuMBOJ Onucanue

- YHapHbI MUHYC.

! Jlornueckoe oTpuiianue.

~ [TobutoBOE OTpUIIaHKE.

* YMHOKEHHE.

/ Jlenenue.

% OcTaTok OT 1eJIOYUCICHHOTO JICJICHUSI.
+ Crnoxenue

- Brrunranue

> bosbie

== bosbmie nnu paBHO

< Mensbie

<= MenbI11e WM paBHO

= PaBHO

I= Hepasno

| [Topaspsaroe «JIN»

& [Topaspsannoe «M1»

A Ilopa3psanoe «ckmrouaromee UII»
&& Jlornueckuit «N»

| Jlormaeckwmii «AJTN»

Ycnosnas onepanus (i=(1<0)?0:1;)

= [IpucBauBanue.

+= [IpucBanBaHue C CIOKEHUEM.

-= HpI/ICB anBaHUEC C BbIYUTAHUCM.

V= [TpucBauBaHue ¢ yMHOXKEHUEM.

/= HpI/ICBaI/IBaHI/Ie C ACJIICHUCM.

1.3 Berpoennbie pyHKIUH SI3bIKA

Juss  obecriedeHus BBICOKOW CKOPOCTH pabOTBI B MaTeMaTHYECKUX BBIYUCICHHAX, MOIYJb
IPEJOCTABIIsAET BCTPOEHHBIE MaTeMaTHYeCKUe (YHKIUHM, KOTOpbIE BBI3BIBAIOTCS HAa YPOBHE KOMAaH]
BUPTYaJbHON MamHbl. BcTpoeHHble MaTemMaTnyeckue (QyHKIHHU:

+ sin(xX) — CUHYC X;

+  €0s(X) — KOCHHYC X;

+ tan(X) — TaHTeHC X;

« sinh(X) — cuHyc runepOoOIMYECKHIL OT X;

+ cosh(x) — KocHuHYC TUIIEPOOTUIECKHH OT X;
+ tanh(X) — TaHreHC THUNEPOOIUYECKHH OT X;
+ asin(X) — apKCUHYC OT X;

+ acos(X) — apKKOCHHYC OT X;

+ atan(X) — apKTaHTEHC OT X;

+ rand(x) — ciyuaitHoe gucio ot 0 10 X;

+ lg(x) — necsaTuuHbIl JorapuM or X;

+ In(x) — HaTypanpHBI{ JOTapU(PM OT X;

+  exp(X) — DKCIIOHEHTA OT X;

+ POw(X,y) — BO3BEJICHHUE X B CTEICHb Y;

+ sqrt(x) — KOpeHb KBaJIpaTHBIN OT X;

+ abs(x) — abcoI0THOE 3HAYEHUE OT X;



+ sign(X) — 3HaK 4UCNa X;
« ceil(x) — okpyrieHue yucia X 10 OOJBIIETO IeNI0T0;
- floor(x) — okpyriieHue yncia X A0 MEHbBIIEro LEeI0ro.

1.4 Oneparopsbl A3bIKa
OOwmii nepeveHp ornepaTopoB A3bIKA:

. if— omeparop ycioBus «Ecimy,

« else — onepartop yciaoBus «MHadey;

«  Wwhile — omnncanue nukiaa while;

 for — onmcanue nukia for;

« break — npepbIBaHKE BHITIOJIHEHUE [IUKJIA;

« continue — MPOJOHKUATH BBITOJHCHUE IMKJIA C HaYajIa.

1.4.1 YcioBHBIE OnepaTophI

SI3BIKOM MOIyJIsI TOAJEPKMBAKOTCS JABa TUNA ycioBHM. llepBelii 3TO omepanuu yciOBHs JIs
UCIIOJIb30BaHUs BHYTPU BBIPa’KEHUsI, BTOPON — IN100AJIbHBIN, OCHOBAHHBIN Ha YCIOBHBIX OllEpaTopax.

VYcnoBue BHYTPH BBIpQXEHHS CTPOUTCS Ha Omepanusx «?» U «». B kadecTBe mpumepa MOMKHO
3amucaTh CIENyIolee MpakTUuecKkoe BhIpaxkeHue <st open=(pos>=100)?true:false;>, uyTto umraercs Kak
«Ecmn nepemennas <pos> Ooibiue win paBHa 100, To mepeMeHHON st open MpHUCBaWBAETCS 3HAUYCHHE
true nHaye false.

['706anbpHOE YCIIOBHE CTPOUTCS HA OCHOBE YCJIOBHBIX OrepaTopoB «ify» u «else». B kauecTBe mpumepa
MOKHO TIPUBECTH TOKE BBIPKEHUE, HO 3amucaHHOe ApyruM crocobom <if(pos>100) st open=true; else
st_open=false;>. Kak BHIHO, BEIpaKEHHE 3AMUCAHO 10 JAPYrOMY HO YUTACTCS TaKKe.

1.4.2 Ilukabl

[MognepxuBarorcss nBa Ttuna nukiaoB: while u for. CHHTaKCHC IMKIOB COOTBETCBYET S3bIKAM
nporpammupoBanus: C++, Java u JavaScript.

Huxn while, B 00111eM, 3anucpiBaeTcst CleayOIUM o0pazoM: while(<ycrosue>) <meno yuxna>,;

Huxn for 3amuceiBaeTcs ClAeAyOmHUM  0o0pa3oMm: for(<mpe-unuyuanuz>;<ycrosue>;<nocm-
ebluuUCIeHUe™) <meno YuKia>;

I'ne:
<ycro8ue> — BBIPAXXCHUC OIPECACIIAIONICEC YCIOBUE,
<meno yuxkia> — TEJI0 IIUKJIa MHOXXECTBCHHOI'O MCIIOJIHECHUS,
<npe-uHuyuaIu3> — BbIPAXKEHUE NMPEIBAPUTEILHON HHUIIMATU3AIUN TIEPEMEHHBIX ITUKJIIA;

<nocm-gviuucnenue™> — BBIpAXKCHUE MOAUGHUKALUYU IapaMEeTPOB IMKIA, MOCIE O4YeperHOM
UTEpaLuu.

1.4.3 CnennajibHbIe CHMBOJIbI CTPOKOBBIX IIepEeMEHHbIX
SI3BIKOM TIpeyCMOTpEHA MOEPIKKA CISTYIOIINX CIEIHaIbHBIX CHMBOJIOB CTPOKOBBIX IEPEMEHHBIX:
"\n' — mepeBoJl CTPOKH;
"\t' — cumBON TaOYIAINN;
"\b' — 3a00i1; "\f' — mepeBo1 CTpaHUIIBI,
"\r' — BO3BpAT KapeTKu;

"\' — cam cumBox '\'.



1.5 IIpumepsl nporpaMMsbl Ha sI3bIKE

[TpuBenéM HECKOJIBKO MPUMEPOB Mporpamm Ha Java-mojo0HOM sI3bIKe:

//Momesnb xoma MCIOJIHUTEJILHOTO MEexXaHM3Ma WapoBOTO KpaHa
if( !(st_close && !com) && ! (st _open && com) )
{
tmp up=(pos>06&&pos<100)?0: (tmp up>0&&lst com==com) ?tmp up-1./frqg:t up;
pos+=(tmp up>0)?0: (100.* (com?1.:-1.))/ (t_full*frq);
pos=(pos>100) ?2100: (pos<0) ?0:pos;
st open=(pos>=100) ?true:false;
st close=(pos<=0) ?true:false;
lst com=com;
}
//Momenbs KJjlanaHa
Qr=Q0+Q0*Kpr* (Pi-1)+0.01;
Sr=(S_k11*1 kl1+S k1l2*1 k12)/100.;
Ftmp= (Pi>2.*Po) ?Pi*pow (Q0*0.75/T1,0.5) : (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*lo*frq) ;
Po+=0.27* (Fi-Fo) / (So*1o*Q0*frq) ;
Po=(Po<0)?0: (P0o>100) ?2100:Po;
To+=(abs (Fi) * (Ti*pow (Po/Pi, 0.02)-To)+ (Fwind+1) * (Twind-To) /Riz) / (Ct*So*lo*Qr*frq) ;

2 KonTpoJuiep u ero KOHQpUrypanus

KonTponnep sToro Momysns cBsizbiBaeTcsl ¢ PyHKUUAMU U3 OMOTMOTEK MOCTPOEHHBIX C €0 MOMOIIBIO
JJIsA o0ecrieyeHus HCMMOCPCACTBCHHBIX BBIYHCJICHUH. ILJISI NpeaoCTaBJICHHUA BBIYMCIICHHBIX JAaHHBIX B
cuctemy OpenSCADA, B KOHTpoJIepe MOTYT CO3/1aBaThCs apameTpsl. [IpumMep Bitanku KoHHUTypauu
KOHTPOJIIEpa JAaHHOTO TUTA H300pakeH Ha puc.2.
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Puc.2. Briragka koH(pUTYpamnuu KOHTPOJUIepa.
C noMmol11bio 3TON BKIAJKU MOKHO YCTAHOBUTh:

« CocrosiHMEe KOHTpoJUiepa, a HMEHHO: «Bkimouen», «3anymen» W umsa bBbJ[ conepxkaiuieit
KOH(UTYpaIuio.

«  Wpnentuduxarop, UMs U orMcaHue KOHTPOJIEpA.

+ CocrosiHHME, B KOTOPOE MEPEBOIUTH KOHTPOJUIEP MpH 3arpy3ke: « Bkirouen» u «3ammyiien».

+ VMg Tabnuisl 11st XpaHEeHUs TapaMeTPOB.

+ Azpec BBIUMCIUTENEHON (DYHKIINU.

« Ilepuon, nprOpPUTET U YUCIIO UTEPALIUI B OHOM LIUKJIE 3aa41 BBIYUCIICHMUS.

« Ilepuon aBToMaTnyeckoi CHHXpoHM3auuu 610k0B ¢ B/,

« CoxpaHuTh/3arpy3uTh KoHTpOJIep B B/I.

Bxknanka «Beruucnenus», kontposiepa (Puc. 3), conmepXuT mapaMeTpbl M TEKCT MPOrpaMMBbl,
HEINOCPEICTBEHHO BBINOIHIEMON KOHTpOJUIEpoM. Takike, 111 KOHTPOJISl BBINOJIHEHMS, BBIBOJUTCS BpPEMSI
BBIUUCIICHUSI IPOIPaMMBbI.
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-- Bnoukblid BeIMKCIKMTENR

-- CHop paHHbIX CHCTEMBI

__ loruueckwit ypoBeHb [ KoHTponnep | MapameTpol ] Ebl4rcneHnA l
-- Zigbee network

B BLiuMCAMTENL Ha java nu,ﬂ.uﬁuu-r_ Bpema Boivkcnedua (MEC): @

El KonTponnep: HakHbie:

B TectoBblid BoIYKCIMTEND

Ch GHEMHAOTEKS: Id |I-'IM|:|| Tun | Pewim | JHaueHue |

E}- Texxonoruueckie anna 1|out Out Bewecreendoe Boxog 7
- JanazgpiBaHue

- llhyM [2 rapm. + cn

- llapoBoil Kpan

- Cenapatop

 Knanak Mporpamma:
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- CeTe [(Harpyska) if{out=100) out=0;

- WcTounuk [ pasnenk ModBus. Unidrive. pos. pos=out;
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Puc.3. Bxianka «Bperaucienus» KOHTpoJuiepa.

3 IlapameTp KOHTpPOJLIEPA U ero KOHGUrypauus

[TapameTp KOHTpoOJIIEpa JaHHOIO MOAYJS BBINONHSET (PYHKLUMIO TPEAOCTaBICHUS JOCTyHa K
pe3ynbTaTam BbIYHCIEeHUsT KOHTpoluiepa B cuctemy OpenSCADA, mocpeacTBOM aTpuOyTOB MapamMeTpOB.
W3 crenmduueckux mosel, BKIaaka KOHPUTypalMH MapaMeTpa KOHTPOJUIepa COAEPIKUT TOJBKO II0JIe
MEPEYUCIICHUS [TaPAMETPOB BHIYUCIIAEMON PYHKIIMU, KOTOPbIe HEOOXOJUMO OTPA3UTH.

4 bubaunorexkn PyHKIUHA MOTY IS

Moaynb mpeaocTaBiseT MEXaHU3M Ui CO3JaHHus OMONIMOTEK IMOJIb30BaTEeIbCKUX (YHKUMN Ha Java-
nonobHom s3pike. llpumep Bkianku koHdurypanuu Oubnnorekn uzobpaxen Ha Puc.4. Bxnanka
COJEPKUT OazoBble MOJIA: COCTOSHMS, HMIECHTU(UKATOp, UMS U ONMCAaHUE, a TaKXKe aapec TaOIULIbI
xpansmeit oubnnorexy. Bo Bkimaake «DyHKIum» OUOTMOTEKH, KpoMe TepeuHs: (YHKIUH, COOepKHUTCS
dbopma KonpoBaHus QYHKITUH.



QT OpenSCADA KoHtHIypaTop BE
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bubnunoreka ¢pyHkyni: Controller

-- Bnourblid BeIYMCIKTENE
-- CHop AaHHBIX CHUCTEMBI ﬁﬁ
-- Norwdeckuid ypoeeHs il s
G} Zigbee network ——
[} BolMMCIMTENE Ha java nogobror
E}- Kontponnep: ] Docrynen: [%]
. [ TecTobiit BorMHCATENY B[ GubnuoTewn (Mogynk.B.Tabnuua): | *.*.lib_Controllers ]
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CreusanbHele
MonbzoBaTENbCKKE METERDEeRCH 3arpysuTh

Y¥NpaeneHue MOgGYnaMM

MporpaMMel KOHTPONNEPOE OCHOBEHHEIX Ha Java.
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Puc.4. Bxnagka koHdurypauuu Oubanorexu.

S HoJab3oBareabcKue PYHKIMH MOAYJIS

OyHKIMA, TaKke Kak U OuOnIMOTeKa, COAEp>KUT 0a30BYyH0 BKIAAKy KOH(HUrypanuu, BKIAAKY
dbopMupoBaHus MporpaMMmbl U napameTpoB GyHkuuu (Puc.l), a Takke BKIAIKy UCTIOTHEHHS CO3JIaHHOM

byHKIHH.
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