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BBenenue

Ortkpeitas cucrema OpenSCADA sBnsieTcs MpeesibHO MOAYJIbHON, THOKOM U MHOTO()YHKIIMOHATEHON
SCADA-cuctremoii. Kak ciencrsue 3toro nepoe 3HakoMcTBO ¢ OpenSCADA MoxeT ObITh JOCTaTOYHO
CJIO’KHBIM IO MPUYMHE MaJIbIX IAHCOB COBIMAJACHUS MPEbIAYIIEro OINbITA MOJb30BaTENsl MU MOJIHOTO €ro
oTcyTCTBUS, ¢ noaxonaMu padbotsl B OpenSCADA. OnHako, B 3HAUYUTENBHOM CTENIEHU 3TO TOJIBKO MIEPBOE
BIleYaTIIeHUE, MOCKONIbKY BCsl Motlb OpenSCADA oka3bIBaeTCs Ha JIaJOHH Y MOJIb30BATENs, OT U300MINs
KOTOPOIl TOJIb30BATENb MOXET PaCTepPAThCS, U €My MOTYT MOHAJO0OUTHCS 3HAUUTENBbHBIC YCHIUS JUIS
otOopa pyHKITNH, HY>)KHBIX B PEIIEHUHN €ro 3a/1a4u.

[To 3Toif mpuuMHEe W Ui HAIVIAAHOTO MpeAcTaBieHHs oOmed koHuenuuu padotsl B OpenSCADA
CO3/1aH JIaHHBIA TOKyMEHT. JJOKyMEHT B IOCTaTOYHO KPaTKOM M HarjasgHou (opme NpeacTaBIisSeT MyTh OT
3ammycka OpenSCADA 10 co3ianus 3JIEeMEHTOB MOJIb30BaTEIbCKOT0 HHTEpQelica Ha pealbHBIX MPUMEpax.
Kpome TOro, JOKyMEHT COAEPKUT pa3liesl C pelentaMu Mo KOH(QUTYpaluH, peain3aliddl U PEUICHUI0
TUIIOBBIX 3a/1a4 IOJIb30BATEIIA.

JIOKyMEHT HEe COJIEp>KUT JETAJbHOTO OIMHCAHUS KOHIENUIUU U TIIyOOKOro IMOTPYKEHUS B JIE€Talu
OpenSCADA, a mnpepocraBisier ccbulkd Ha JokymMeHTsl OpenSCADA, coaepamme Takyro
uHGbOpPMAITHIO.

Onucanue AOKyMEHTa BEIETCSI CMHXPOHHO C pealu3alieil MpUMepoB Ha JIEMOHCTPAIMOHHOM Oa3ze
nanubix (BM), momenu AIJIKC. CrnenoBaTenbHO, MOJB30BaTENb JOJDKEH IMOJIYYUTh TUCTPUOYTUB
OpenSCADA c stoit B/I, U1t HarasAHOTO N3yYEHUs U OIPOOOBAHUS TIPUMEPOB.
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1. TepMuHBbI, onipeaeeHUss 1 A00peBUATYPbI

APM (ad0peBuatypa) — ABToMaTu3npoBaHHoe PaGouee Mecto. OOBIYHO TpeAcTaBiIsIeT U3 ceOs
CUCTEMHBIH OJIOK BBIYUCIATEILHOM CHCTEMBI, I[PICHJ'IGIZ, MAaHHUITYJIATOP «MBbIIb) HHOT A C KH&BH&TypOﬁ, nu
npyroe nepudepuitHoe 00OpYyIOBaHUE, KOTOPOE CIYXKHUT Uil BU3YaJbHOIO NPEACTaBICHUS JaHHBIX
TEXHOJIOTMYECKOT0 MPOLECCa, @ TAKXKE BbIAAYN YIPABIIONMX Bo3acicTBui Ha TII.

bJiiokupoBka (TepMHMH) — YCIOBHAs IpaHMLa TEXHOJIOTMYECKOIO IMapaMerpa, M0 IPEOJ0JICHUI0
KOTOpPOM BBINOJHSIOTCS MPENYCTAHOBICHHBIE AITOPUTMOM JIEHCTBUS 10 NMPEAOTBpAILEHUIO aBapuu. B
HEKOTOpbIX pexkuMax TII (ITyck) B COOTBETCTBHM C PETJIAMEHTOM MOXET ObITh HEOOXOJUMO OTKIIIOUEHHE
ONOKUPOBKH (IeOTOKHPOBAHUE).

Jleb10knpoBanne (TEPMUH) — IPOLECC OTKJIIOUEHUS OJI0KUPOBKHU Ha BpeMs padbotsl TII B pexxumax,
JUISET KOTOPBIX B periiaMeHTe IMpelycMOTpeHa JaHHas onepanus. Buumanue, ae0JI0KUpOBaHHE
TEXHOJIOTUYECKUX I[apaMETPOB SBISAECTCS CTPOrO OTYETHOM oOmepauued M JOHKHO IPOU3BOJIUTCS
ONEPATUBHBIM MIEPCOHATIOM B COOTBETCTBYIOLIEM MOPSIJIKE.

KButanus (TepMuH) — mpoiiecc NOATBEPKIACHHS (pakTa TOTO, YTO ONEPATUBHBIN MEepCOHANT 00paTHII
BHMMaHHe Ha Hapymenne B pabdore TII. OOBMHO ATOT mporecc MOoapa3yMeBaeT MPHUHATHE MeEp
OTepaTopoM IJisl YCTPaHEHUs] HApPYIIEHUS W Ha)XaThe COOTBETCTBYIONICH KHOMKHU Ui MPEKpalleHus
CUTHAJIM3AIUH.

IIVIK (a00peBuarypa) — Ilpombinuiennsiii Jlornueckuit Kontpomiep. MukpornponeccopHoe
AIIEKTPOHHOE YCTPOICTBO, HA KOTOPOE 4epe3 yCTpoHCTBO compspkeHust ¢ oobekToM (YCO) cobuparoTes
CUTHaJIbI TexHoJornueckux napamerpos. [IJIK BeimonHsgeT QyHKIMIO HEMOCPEACTBEHHOTO cOOpa JaHHbIX,
ux 00paboTKy M BblJauy YHPABISAIOIIMX BO3ACHCTBUN MOCPEICTBOM alrOPUTMOB ABTOMATHUYECKOTO
perymupoBanus. Kpome toro IIJIK mpenocrasiser nanuele Ui Buzyanusauuu TII, a Ttaxke momyyaer
JJaHHBIE PYYHOT'O BMEUIATEILCTBA ONIEPATOPA OT CUCTEMBI BEPXHETO YPOBHS.

Curnaju3auus (TePpMHMH) — TIpOIlECC YBEAOMJICHHS OIEPATHBHOTO IMEPCOHANA O HAPYIICHUU
TEXHOJIOTHYECKOTO Tpolecca Wik paboThl 00opymoBaHus aBromaru3anuu. CIocoObl CHTHATU3AIUH
MOTYT OBITH PA3TMYHBIX THIIOB BO3JCHCTBUS HA OpraHbl YYBCTB YEJIOBEKA C IENbIO MPUBICUYCHUS
BHUMaHUs. YacTo mperycMaTprBarOTCs CIICYIOIINAE THUITHI CUTHATH3AIUH:

- Ceemosas cucHanuzayus — OOBIYHO OCYIIECTBISIETCS TOCPEICTBOM CMEHBI IIBETa
rpaduyeckoro o0bEeKTa (MHUTAaHWEM) IS BO3HUKAIOIMIUX COOBITUH W YCTAHOBKOW CTAaTHYHBIX
aBapUIHBIX BETOB (KPACHBIN U JKENTHIN) JIJIsl CKBUTUPOBAHHBIX COOBITHH.

« 36yKk0o6as — OCYIIECTBISCTCS BBIJA4Yeii 3BYKOBOTO CHUTHajJa B MOMEHT BO3HHMKHOBEHHUS
coObITHs. TWI 3BYKOBOTO CHTHAJa MOXET OBITh KaKk MOHOTOHHBIM, TaK W CHHTE3HPOBAHHBIM
pedeBbIM cOOOIIeHNEM ¢ HH(pOpMaIMel 0 HAPYIICHHUH.

TII (aG0peBuarypa) — Texuomormueckuit Ilpomecc. Bech KOMIUIEKC TEXHOJIOIMYECKOTO
000pyI0BaHUs MPOU3BOJCTBEHHOTO IIpoIiecca.

YCO (adopeBnarypa) — YcrpoiictBo Conpsixenus ¢ Oobekrom. Psajg yerpoiictB ninun moayneit ITIK,
K KOTOPBIM HETOCPEICTBEHHO IOAKIIOYAIOTCd CHrHanbl ¢ jgatuukoB TII mis  mocnmemyromiero
npeoOpa3oBaHus U3 aHAJIOTOBOTO B IU(POBOI BUJ 1 00paTHO. [IpeoOpa3oBaHme OCYIIECTBISIETCS C LEI0
nocneayroueil 00padboTku 3HaueHUi TexHoyiornyeckux napamerpos B I1JIK.

YceraBka curHaiau3zanuu (TePMHUH) — YCIIOBHAs TPaHUIA 3HAUYEHUS TEXHOJOTHYECKOrO MapaMeTpa,
MPEOIOJICHIE KOTOPOW CUYUTAETCS HEMTATHOW curyanuei. OOBIYHO TPETyCMaTPUBAIOTCS CIICTYIOIINE
IPaHMIIbL:

«  Bepxuas u nudchsas asaputinvle epanuybl — TPAHULBI aBApUHHBIX 3HAYCHUH TEXHOJIOTHYECKOTO
napamerpa.

« Bepxwsaa u HudcHA npedynpeoumenbHvle 2paHuybl — TPAHUIBl MPEAYIPEKICHUS,
perJiaMeHTHBIE TPAHUIIBI, O BBIXO/I€ TEXHOJIOTHUECKOTO TTapaMeTpa 3a pabovuii Tuana3oH.

«  Omxa3z — TIPU3HAK BBIXOJA 3HAYCHUS MapaMeTpa 3a armapaTHbIe TPAHUIIbI TEXHOJIOTHYECKOTO
obopynoBanusi. OOBIYHO XapaKTepu3yeT OTKa3 JaTyuka, oOpbIB KaHala CBSI3M C JATYUKOM WIIU
IJIK.
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SCADA (adopeBuartypa-an.) — Supervisory Control And Data Acquisition ([{ucneruepckas cucrema
yImpaBiieHUs. U cOopa naHHbIX). [IporpamMHoe obecrieueHne, BBIMOIHSIONIEE KOMIUIEKC 3a/1a4 Mo cOopy
naHHbix TII, uX apXWBUpOBaHME W NPEACTABICHHE, a TAKXKE BbLAAYY YNPABIAIOMIMX BO3IACHCTBUI
OIIEpPaTOPOM B PYUHOM PEKUME.
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2. YcraHoBKka

YcranoBky nuctpudyruBa OpenSCADA MOXHO OCyIIECTBUTD BYMsI criocobamu. [lepBblit u mpocToit
C1oco0 - 3TO NOJIYYUTh TOTOBbIE MAKETHI JJIs ucnoiab3zyemoro auctpudytusa OC Linux. Bropoii - coOpatsb
cucremy OpenSCADA u3 MCXOOHBIX TEKCTOB. B 1enom mpoueaypa yCTaHOBKM CHJIBHO 3aBUCUT OT
UCTIONIb3YeMOro aucTpuOyThBa Linux W wucyepmbiBaromie €€ oOmucath B JIaHHOM PYKOBOJICTBE He
npezcTaBisieTcss Bo3MoKHbIM! [loaTOMy MOXKeT MOHagoOUThCS INTyOOKO€ 3HAKOMCTBO € MEXaHU3MaMH
ycraHoBkH [10 BeIOpanHOTrO AMCTpUOyTHBA Linux B €ro J0KyMeHTalNu.

B ciydae oTcyTcTBUS Y NOJB30BaTeNs JOCTATOYHO INIYOOKHX 3HAaHUM M yMeHUH B BbIOpaHHOM
quctpuOytuBe Linux, HAcTOATEIbHO PEKOMEHAYETCs BbIOMpaTh IUCTpHOYTHUB Linux 1o KpUTepHIo
Hanuuus Juisi Hero naketoB cucteMbl OpenSCADA B peno3uTopusix AUCTpUOYTHBA, YTO MO3BOJUT U
rapaHTUpyeT MPOCTEHIIYIO U 0e3MpOOIEMHYIO YCTaHOBKY!

Ecnu y monb3oBatens BBI3BIBACT 3aTpyAHEHUE ycTaHOBKA He ToJIbKo OpenSCADA, HO 1 aucTpuOyTHBa
Linux, TO Ha mepBoe BpeMsi OH MOXET BOCIOJIB30BAaThCA 'KUBBIM" muCcTpuOyTMBOM Linux, c
YCTAHOBJICHHOM M TOTOBOM At paboThl U n3yueHus nemoHcrpanueir OpenSCADA. Ha gaHHbI MOMEHT
noctynHbl "kuBble" cOopku Ha ocHoBe auctpudytuBa ALTLinux B Buae CD u Flash-oOpa3os, Ha
cTpanuue: http://oscada.org/ru/glavnaja/zagruzit. JleransHee cMoTpuTe B pasnene "Penentsr".

AN Jlunamuyeckasi MOJIeNIb KOMIIPECCOPHOM CTaHIMHU, Ha 6 Ta30BBIX KOMIIPECCOPOB, KOTOpas
JISKUT B OCHOBE JIeMOHCTpalMoHHO# BJI, TpeOyeT 3HaUMTEeNbHBIX BBIUMCIUTEIBHBIX PECYPCOB, a
UMEHHO Tporieccopa ¢ dactoror Oomee 1 I'Tm. JlanHble pecypchbl TpeOyrOTCS HMMEHHO IS
JTUHAMHYECKON MOJIEIM U HE SBJISIOTCS OOIIMM IOKa3aTeleM pPecypCoEMKOCTH IMPOrpaMMbl B
KOHEYHBIX 3a/1ayax!

2.1. YcranoBka OpenSCADA u3 roroBbIX NaKeTOB

VYcranoBka OpenSCADA 13 roTtoBbIX NMAKETOB, B CBOK OYEPEb, MOXKET OCYILECTBISATHCS ABYMS
metonamu. IlepBoiit — mpocreiimuii, koraa naketsl OpenSCADA yxe mpHCYTCTBYIOT B OQHUIIMATIBHBIX
WIN JIOTIOJIHUTENBHBIX PENo3UTOpHsIX Hcmoib3yeMoro nuctpuOyrusa OC Linux, W yCTaHOBKAa MX —
BOIPOC 3allycKa TUIIOBOM MporpamMmbl yIpaBiIeHUs MakeTaMH JUCTPUOYTHBA C MOCIEIYIOIUM BHIOOPOM
naketoB OpenSCADA. Bropoii noapaszymeBaer mnosnydenue naketoB OpenSCADA W yCTaHOBKY HX

BPYYHYIO.
Ha nanneiii Moment naketrsl cucteMbl OpenSCADA MOXHO BCTPETHTh B PEMO3UTOPHUSAX TaKUX
muctpuOytuBoB OC Linux: ALTLinux u auctpubyTHBax, OCHOBaHHBIX Ha MakeTHOH Oa3e Fedora.

[TpoBeputh Ha Hannumne naketoB OpenSCADA B peno3utopusix UCHop3yemMoro auctpulyrusa Linux,
a Ttake 3arpy3uth naketbl OpenSCADA i pydHOM YCTaHOBKM MOXHO Ha CTpaHUIE 3arpy3ku
odurmansHoro caiita OpenSCADA (http://oscada.org/ru/zagruzka).

fl\' 3arpy)I<aTL IMaKETbl HYXHO HEMOCPCACTBCHHO JIsI BEPCHUHU HCIIOJIB3YCMOI'O I[I/ICTpI/I6YTI/IBa,
HMHA4C IIpHU YCTAHOBKC MOT'YT BOSHUKHYT HECPA3pCIINMbBIC HpOGHGMH C 3aBUCHUMOCTSAMM.

Onucanue yCcTaHOBKHM U3 PEMO3UTOpHUSl BBIOpaHHOro aucTpuOyTuBa Linux MNpomycTMM U OTOUILIEM
YHUTATENsI K IOKYMEHTAIIMHA COOTBETCTBYIOIIETO TUCTPUOYTHBA.

Jnst pyunoit ycraHoBku naketoB OpenSCADA 3arpy3um ux u3 o(QUIMAIBHOIO caiiTa WiIu APYyroro
UCTOYHUKA. 3arpy3UTh MOXHO J1Ba HAbOpa MaKeToB.

[TepBriii HAOOP MpEACTaBICH AEBITHIO MTAKETAMU:

- openscada — maker co BcemHu (aitmamu, Hy>kHbIMU aia 3amycka OpenSCADA B moixHOM
00BEMe, BKITIOUAsi BCE MOTYJIH;

- openscada-LibDB.Main — ocnoBHble OuOmmoreku OpenSCADA nans cbopa JaHHBIX |
npyroro B B/l SQLite;

- openscada-LibDB.VCA — 6ubnuoteku BuzyaibHbIX KoMioHeToB B BJ] SQLite;
- openscada-Model. AGLKS — b/ u xondurypauus mogenu "AI'JIKC" (Iemo: EN,RU,UK);
- openscada-Model.Boiler — BJI u koudurypamust mogenu "Korén" (EN,RU,UK);
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+ openscada-docEN — noxymenTtanusa Ha cucteMy OpenSCADA - AHMIUHCKUH A3BIK;

 openscada-docRU — noxymeHnranus Ha cucreMy OpenSCADA - Pycckuii s3bIK;

- openscada-docUK — nokymenranus Ha cucreMy OpenSCADA - YKpanHCKUH S3bIK;
openscada-devel — makeTsl pa3pabOTKH, UIS OTIENBHOTO CO3JaHMS MOAYJIEH K cHuCTeMe

OpenSCADA

Bropoit Habop mpencTaBieH TMOpsAAKa NATHIOACCITHIO TMAaKeTaMHM, C BBIJCJICHHEM MOJyJei
OpenSCADA B oTziefbHbIE TaKETHI:
- openscada-core — conepxut sapo OpenSCADA, 6a30Byt0 KOH(DHUTYypalMiO U 3aMyCKaOIINe
(baiibr;
- openscada-DB.* — moxynu noacuctemst "B/1";
-+ openscada-DAQ.* — moxaynu noacucrems! "COop naHHBIX";
- openscada-Archive.* — monynu noacucrems! "Apxusbl';
- openscada-Transport.* — moaynu noacucteMsl "TpancrnopTsl";
- openscada-Protocol.* — Moxynu noacucremsl "TpaHCIOPTHBIE IPOTOKOIBI'";
- openscada-Ul.* — monynu moacuctemsl "l[lonb3oBaTenbckue naTEpdEnch';
- openscada-Special.* — moxnynu noxncucrtems! "CrnenuanpHele";
- openscada-LibDB.Main — ocHoBHble OuOmmoreku OpenSCADA s cOopa MaHHBIX U
L[pyroro B BJI SQLite;
openscada-LibDB.VCA — 6ubimoTexku Bu3yanbHbIX KoMoHeHTOB B bl SQLite;
- openscada-Model. AGLKS — B/l u konduryparus mogemu "AI'JIKC" (lemo: EN,RU,UK);
- openscada-Model.Boiler — BJI u kondurypamust mogenu "Korén" (EN,RU,UK);
- openscada-docEN — noxkymenrauus Ha cuctemy OpenSCADA - AHrIuiicKkuit s3bIK;
 openscada-docRU — noxymenranus Ha cucreMy OpenSCADA - Pycckuii s3bIK;
- openscada-docUK — nokymenTanus Ha cucreMmy OpenSCADA - YkpauHCKu# s3bIK;
openscada-devel — makeTbl pa3paOOTKH, A OTAEIBLHOTO CO3/IaHUS MOJYJell K cucreMme
OpenSCADA
- openscada — BHUpPTyaJbHBIM MaKeT, COAEpXKallMi 3aBUCUMOCTH, NJSI YCTAHOBKH THIIOBOU
koHpurypammu OpenSCADA;
+ openscada-plc — BHUpPTyaJbHBIA NAKET, COAEPKAIIMN 3aBUCUMOCTH, JJISI YCTAHOBKU TUITOBOM
koHpuryparuu OpenSCADA kak TTJIK;

- openscada-server — BHUPTYaJbHbId [IAKET, COACPKAIIMA 3aBUCUMOCTH, ISl YCTaHOBKHU
tunoBoit koHpurypanuu OpenSCADA kak SCADA-cepsep;
- openscada-visStation — BUpTyalbHBIM MaKeT, COJAEpKAaIIMi 3aBUCHUMOCTH, ISl YCTAaHOBKH

tunoBoi koHpurypauuu OpenSCADA kak BusyanbHas SCADA-cTaHuus.

ITepBbIit HAOOP MaKeTOB MpeHa3HAuEH /s IPOCTOU-PYYHON YCTAaHOBKH, OCKOJIBKY COJEPKHUT TOIBKO
JIeBSTH MakeToB. BTopoil Habop mpenHazHadeH AU IOMEIICHUS B PEMO3UTOpuil AucTpuOyThBa Linux u
MOCIIEAYIOLEH YyCTAaHOBKM MX C ITOMOUIBIO IAKETHOIO MEHEDKEpa, OCYLIECTBISIOIIEr0 aBTOMaTHYECKOe
paspelieHue 3aBucuMocTeil. Bropoit Habop makeToB MO3BOJSET YCTAHOBUTH TOJNBKO HY)KHbIE KOMIOHEHTHI
OpenSCADA, TemM caMbIM ONTUMU3HPYsI pabodee OKpYKEHHE, YEro HE MO3BOJISIET OCYIIECTBUThH MEPBbI
Ha0Op MaKeToB.

[Ipu ycraHoBKe H3 peno3uTopusi BbIOMpaeM ToNbko makeT "openscada-Model. AGLKS". Bcé
OCTaJIbHOE, B COOTBETCTBHH C 3aBUCUMOCTSIMH, Oy/I€T BEIOPaHO M YCTAaHOBJIEHO aBTOMATHYECKH.

Pyunyto ycranoBky RPM-nakeToB nepBoro Habopa MOKHO OCYHIECTBUTh KOMaHJIOM, MPEIBAPUTEIHLHO
CMEHHUB pabouyI0 TUPEKTOPHIO HA JUPEKTOPHIO C IMaKETaMHU:
# rpm -i openscada-LibDB.Main-0.8.0-altl.noarch.rpm openscada-LibDB.VCA-0.8.0-
altl.noarch.rpm openscada-Model .AGLKS-0.8.0-altl.1i586.rpm openscada-0.8.0-
altl.i586.rpm

Pyunyto yctanoBky DEB-nakeToB nepBoro Habopa MOKHO OCYIIECTBUTh KOMaHAOH, NMPEABAPUTEIHHO

CMCHHB pa60qy}0 JAUPCKTOPHUIO HA JUPCKTOPUIO C TAKCTAMMU:
# dpkg -i openscada-libdb.main-0.8.0-1 all.deb openscada-libdb.vca-0.8.0-
1 all.deb openscada-model.aglks-0.8.0-1 all.deb openscada 0.8.0-1 i386.deb
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B nporecce BBINIOIHEHNST YCTAHOBKH MOTYT BO3HUKHYTh OIIMOKH, CBSI3aHHBIE C HEYOBJIETBOPEHHBIMU
3aBucuMocTsAMH. [Ipu pydHOi ycTaHOBKE U3 MAKETOB YIOBJIETBOPATH UX HY)KHO OYJEeT BPYUHYIO, IIO0OHO
ycraHoBke mnaketoB OpenSCADA, wnu udepe3 MeHemkep maketoB auctpuOytuBa Linux. JleranbHee
O03HaKOMHUTbCsI ¢  mpoueccom  ycraHoBkn IIO B RPM-maketax  MOXHO 1O  CCBLIKE:

http://skif.bas-net.by/bsuir/admin/node51.html.

2.2. YcTaHOBKA U3 UCXOAHBIX TEKCTOB

Ecnu HeT BO3MOXXHOCTH MONTy4uTh TOTOBBIE MakeTsl OpenSCADA i BRIOpaHHOTO AUCTPUOYTHBA, TO
octaércst Tosbko BapuaHT coopku OpenSCADA u3 ucxomansix TekctoB. [Ipomece coopkn OpenSCADA
JIeTaJbHO OIMCaH B PYKOBOJCTBE IO cchlike http://wiki.oscada.org/Doc/Sborkalzlsxodnikov. Ompnako
HY)KHO MMETh B BUIYy, 4TO ecii Bam ymamnock coOpate OpenSCADA w3 HCXOAHBIX TEKCTOB, TO 3TO
pYKOBOACTBO He i Bac m Bbl, ckopee Bcero, MokeTe JErKO OCBOMTH 0a30BYIO JOKYMEHTAIHIO

OpenSCADA (http://wiki.oscada.org/Doc/OpisanieProgrammy).

I[aHHBIfI pas3zacit HpI/IBe,I[éH 34€Ch TOJIBKO [JIA IIOJIHOTBI M HCJIOCTHOCTU PACCMOTPCHHSA BOIIPOCA,
IMMOCKOJIBKY Tpe6OBaHI/I€ KBaJII/I(bI/IKaIII/IOHHOFO YPOBHA MOJIB30BATCIIA JIA 3TOr0 pasaciia 3HAYHUTCIBHO
BbIIIC YPOBHA NJOKYMCHTA B HCJ’IOM!
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3. llepBuuHast KOHUTYPAUA U 3aIIYCK

ITocne xoppexktHoi ycraHoBku OpenSCADA c¢ B/l monenn "AI'JIKC" Hukakoil npenBapuTeIbHON
HacTpoiiku He TpeOyercs. Eciu Hy)KHO BBIIIOJHUTH 0COOYIO0 HACTPOUKY, KOTOpasi OTJIMYaeTcs OT Oa30BOH,
TO  BOCHOJIB3YWTECh  JOKyMEHTOM  omucaHuss  nporpaMMmbl  OpenSCADA  mo  cchuike:

http://wiki.oscada.org/Doc/OpisanieProgrammy#h827-1.

& Hemonctpanust OpenSCADA Ha ocHoBe BJ] moxenu "AI'JIKC" 3To He TO e 4TO OOBIYHO
MPEAOCTABIAIOT KOMMepUeckue nmpousBoauteau [1O ¢ 1enbio npoieMOHCTPUPOBATh BOZMOXKHOCTH,
HO WCKJIIOYHUTHh WU YCIOXKHUTH HOPMalbHYIO paboTy mnyTéM orpaHuyeHus (QyHKIUH.
Hemonctpamus OpenSCADA 370 moHO-QYHKIIMOHAIBHAS CUCTEMA, MTPEIOCTABIISIONIAs TPHUMEPHI
peanu3anyyd U HaCTPOMKU pasnuyHbiXx KomrmoHeHTOB. Ha ocunoBe BJ] mogenmu "AI'JIKC" u apyrux
moneneii  OpenSCADA  MOXHO JIerKO  CO3/1aBaTb COOCTBEHHbIE IPOEKThI, HCIIOJIb3Ys
MPEIOCTaBIICHHBIC HAPAOOTKH.

3anyctuth Ha ucnonHenne OpenSCADA c¢ B/l moxenu "AI'JIKC" MOXHO M3 MEHIO OKpPYXEHHS
pabouero crona B pazaene "I'paduka”, mynkr "Moxaens 'ATJIKC' Ha OTKpBITON CHUCTEME BH3YalbHOTO
KOHTPOJIS U cOopa JaHHBIX'" ¢ XapaKTepHOW MKOHKOH (puc.3.1).

= KSnapshot(Co3gaHne CHUMEDE 3KpaHa)
fiCq WMware Player
H Burtea 3a BecHoT (CTpaTtermueckan urpa)
ﬁ) Mozilla Firefox (Beb-6paysep)
Q} Amarok (AyAWonpoWrpLIEaTans)
() Kopete (OGMEH MIHOBEHHLIMK CODBILEHMAMM)
err"l LIeHTp yNpaeneHWA cUCTEMOR
5 MapameTpsl KDE4

I'Iun:u:[ ] e

b Mpaduka #¢ 2D rpaduka »
GA Wrpel * (BN 3D rpaduxa »
A~ HIHCTpYMEHTBI P |/ BekTopHan rpapuka 4
R} MyneETUMEeana 4 g Opyrue % BeKTOpHBIE pucyHKW (Karbon14)
@ HacTpoikw + | NMporpaMmel npocMoTpa  * | % Buifop ugeTa (KColorChooser)
3 OBpasoeaHue ko= doTo ¥ |l WHCTpymewT ans n_opmar DNG (Mpeofpasoeaqne 8 DNG)
5 Qe L4 x o A Mogens "AFTKC" H.cTeme (OpenSCADA: Model "AGLKS")
[i# MoneaHoe b = OTkpuiTan SCADA cucTeMa (OpenSCADA)
“¢ PaspaboTka 4 » @ MaketHan cBopka _aduueckuid wHTepdeic k PTBatcher)
a CeTk Lo .. ° MpocmoTp 1 pefakTMpoeaHne potorpaduit (showF oto)
I_l Cuctema L4 st ? PacTpoeele w3ofpameHua (Krita)
* Mounck fainoe v nanok = CKaHupoBaHue n3oBpameHui
[ Cnpaeka b #} Cwmewwsanne akcnosnumm

"? MocnegHue 3 [= Co3gaHWe cHUMKDE 3kpaHa (KSnapshof)
G BRINONHWTE KOMaHZY... 4 CuwueaTens naHopam Hugin
@ Belxog 3 [~ 3KkpaHHanA nuHelka (KRuler)

yoc | Ouick Sta

Puc. 3.1. Ilynkm menio okpysxcenus paboueeo cmona ons 3anycka oemoncmpayuu OpenSCADA.

3aIyCcK TaKKe MOYKHO OCYIIECTBUTh M3 KOHCOJIM KOMaHJI0M:
$ openscada demo
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A IIpu 3anycke OpenSCADA w3 KoHCOIM, C TIOMOIIBIO KoMaHzabl "$ openscada',
OCYIIECTBIISIETCS 3amyck 0e3 KOH(UTrypaluu, B pe3yabTaTe KOTOPOTO 3alpalIiBaeTCs MOJIb30BaTENb
u napousb Aig Bxona. [lo ymomuanuto B cucreMe OpenSCADA npeycMOTpeH NpUBWIETUPOBAHHBIN
nonb3oBarenb "root" (mapoibr "openscada") m HempuBWIerHpoBaHHBIA 'user" (mapons "user'),
KOTOpblE€ HE MMEIOT HUKAaKOrO0 OTHOIIEHHUS K IOJb30BaTENISIM OINEpallMOHHOM CHCTEMBI. 3aIlycK
OpenSCADA TakuM 00pa3oM UMEET CMBICI TOJIbKO OT cymepmonb3oBatens OC ("root") unu B

PEKUME JEMOHA.

[Tocne 3amycka mosyuuMm OKHO rpaguyeckoro koHpuryparopa cucrtemsl OpenSCADA — QTCfg
(puc.3.2) c OTKpBITOI KOpHEBOM cTpanulei. Jlemoncrpannonnas b/ cnenuanbHO HaCTpOeHa Tak, YTO OBl
NEPBBIM NPU 3allyCKe MOSBIJIOCH OKHO KOH(Uryparopa. B nanpHeilieM MOMKHO OTKPBITH OKHO
pa3paboTKu rpaduiyeckux MHTEpQEcoB MOIB30BATENs, a TaKXKe 3alyCTHTh MPOEKT MOJIb30BaTEILCKOTO

uHTepdeiica Ha UCTIOJIHEHUE.

X

.+ O OpenSCADA QTCfg: lemo ClaHUMA =g
Dain PepakTupoeaHwe Bug Domows  QTStarter
|'f- ‘\I |/-\\| k E:) -'r - ‘\I
88000 == Q0 B8
|HMH
n L1
=@ flemo cranun e OpenSCADA cmanyus: "fJemo cmaHyus
Bl 55 B33kl AaHHbIX
& i BesonacHocTs CTaHuMA | Mopcwctemsl | 3agaum | Momows |
- 5§ TpaHenopTsl
[l TpaHENOpTHBIS NpoTOKOME ID: pemoStation
Bl | CHop AaHHbIx ;
7 ApxHBbi CTaHumA: [,[I,eru'lo CTaHUMA ]
E- G4 CneuwansHsie Mporpamma: OpenSCADA
Bl [ Mons3oeatensckne WHTEP Bepewa: 7.2
o @ YNpaBNeHWe Mogynamu _
G- @ Loop WmAx0cTa: roman.mobile
Loop S8L CHCTEMHEIN NONB3I0EATENE. roman
-0 LP-8781 _
OnepaUMoHHan CMETEMA: | inux.-3.0.8-std-def-alt0.MG0P.1
YactoTa (MIU): 1597.33
Pa3pelleHWe YAC 0B PRankHOM BPEMEHN. qye
BHYTPEHHAA KOAWPOBEA: |JTF-8
KoHdurypaumorHelit §aimn: homeromaniroman/work/OScadaD/binl../etc/oscada_demo.xml
Pabouan OUpekTOpKAL [Imnﬂhome.frnmanrwork.l'OScadaDrsharempenscada_ﬁGLKS ]
OWpEKTOPWA MKOHOK: [ Jicons ]
[WpekTopuA Mogyne: [ . llibjopenscada ]
Pabouan BJl | SOLite.GenDB |+
COXpaHWTL CUCTEMY NpW Baixoge: [ |
Mepnod coxpaHeHuA CHETEMBI: _E
Slabik: | ru_RU.UTF-8 |
B3308IA A3LIK TEKCTOBLIX MEPEMEHHED. | &N |~
CoofWweHnA
Hamweroumiypossks: (0 [3]
YpOBEHb: =
B cucTemHeIi norepi(syslog): [ |
Ha cTaHaapTHEIR Beixogfstdout); )

L] |

Puc. 3.2. OpenSCADA xongpuecypamop - QTCfg, kopuesas cmpanuya.

Bl

Konduryparop OpenSCADA sBisieTCsi OCHOBHBIM W JIOCTATOYHBIM CPEICTBOM ISl KOH(PUTyparuu
moboro kommnoHeHTa cucrteMbl. Kak n muorue komnoneHTsl OpenSCADA, koHpUrypaTop peann3oBaH B
Bune moxaymnsi. Kpome kondurypatopa QTCfg moryr OBITH AOCTYNHBI JpYyrue KOH(QUTYpPATOPHI,
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BBINIOJHAIONINE T€ JK€ (PYHKIMH, HO peaqn30BaHHbIE HAa OCHOBE JAPYTrMX TexHosorusx. Hampumep,
TaKkoBBIMU siBIIsIIOTCS Web-konduryparoper: WebCfg n WebCfgD.

Bce neiictBust B manpHelIeM MBI OyzneM paccMaTpuBaTh TONbKO B KoH(puryparope QTCfg, xots ux
MO>KHO OyJIeT BBITMIOJIHHUTD U B APYTUX KOH(PUTypaTOpax.

Crpyktypy wuHTEepdeiica okHa KOH(QUrypaTopa MOXKHO JETalbHO pPAacCMOTPETh MO  CCBUIKE
http://wiki.oscada.org/Doc/QTCfg. Jlns Hac ke celiyac 0Oosiee BaXKHO pacCMOTPETh BCE JIOCTYIIHBIE

unrepdeiicel  OpenSCADA, mo3TOMy HaXMEM MPEANOCIEIHIO CBEpXY HWKOHKY Ha IaHENIH
MHCTPYMEHTOB TIOCJIC YeTO OTKPOETCSI OKHO Pa3padOTKH MOIb30BaTEIbCKOTO HHTEp(detica (puc.3.3).

Eiﬁn Pepaktvpoearne [Mpoext Buaxer OkHo Bun MNomowe QTStarter
o : Doy g g e g gy
B B RARNE 4 0 Pu=-GREBE
DR R RRR Mraekre] O
P
i |Tv|r| |
o
E“‘ Fpynnel cvrHanuzaumnii.. MNpoekTt
— AGLKS MApoekT
-
5
H
=
o R sttt
IE; ATpubyT SHaqeHue
&
=
=
m
o
(%]
|l|:||:|!|-|| ”H!M. pa:nzpi”l“rnmanl Y

Puc. 3.3. Oxno pazpabomxu noiv3oeamenbcko2o unmepghetica.
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Hanee moxkeM 3amyctuth npoekT "AGLKS" na ucnonnenue. s 3Toro BbIOMpaeM €ro B MepeyHe
MPOEKTOB M 3allyCKaeM IyTEM Ha)XxaTHsl Ha MEPBYIO ClieBa MKOHKY Ha IMaHENIW WHCTPYMEHTOB WU B
KOHTEKCTHOM MEHIO, B PE3yJIbTAaTe YETO MOJIYIHM OKHO MOJIb30BaTeNbckoro uHTepdeiica (puc.3.4).

@ain  Hapywenwe Bug  NomMows

ObwecmaHUUOHKa

a3 Ha MuHCK

A [Pyu.

PC KPA1

= v G v| @ |Het cnaroot

A4

Puc. 3.4. Oxno nonvzosamenvckozo unmepgetica npoexkma "AGLKS".

[TocTpoeHne W WCHOJHEHHE TIOTH30BATEIBCKUX HWHTEPPEHCOB OCYIIECTBISETCS MOaysleM Vision
noacucremsl "[lonp3oBarensckue uHTEpdeiicsl". Kpome 3TOoro moayns MoryT OBITh JOCTYIHBI HHBIE
momynu Bu3yanusanuu. Hampumep, OpenSCADA mnpenocraBiser moxyns WebVision, KoTOpbIit
MO3BOJISIET UCTIONIHATH MPOEKTHI, paHee pazpaboTaHHbIe B MHTepdelice moayins Vision, mocpeactsom Web-
TEXHOJOTHA U cTaHmaptHoro Web-Opaysepa. Bce neiicTBusi B manpHeimeM Mbl OyJeM paccMaTpuBaTh
TOJIBKO B MHTEpdeiice moaynst Vision.

Takum oOpazom Mbl 3amycTuinu aeMoHcTpaiuio OpenSCADA 1 mO3HaKOMUJIMCH ¢ OCHOBHBIM Hab0OpoM
WHCTPYMEHTOB. B nanpHeimem OyaeM uX HCIoyib3oBath Uil KoHpurypanuu OpenSCADA, co3manust
3aa4 cOopa JaHHBIX, OOBSI3KM COOPAHHBIX JAaHHBIX, C LIEJbI0 UX 00pabOTKM M BBIJAYM BO3ACHUCTBUM, a
TaKXkKe JUIS CO3JaHusl IMOJB30BATEIbCKOTO MHTEpdeiica BU3yalln3allMi MOJTYYEHHBIX JAHHBIX M BBIIAYU
YIOPABJISIIOLIUX BO3ICHCTBUN.

3akpoem okHO ucnonHeHus mpoekTa "AGLKS" u okHO pa3paboTku MoIb30BaTENLCKOTO MHTEp(deiica
JUTSE IOJITOTOBKY K U3YYSHHIO CIIETYFONUX Pa3/IeioB.

Becw mponece konpurypanun SCADA-cucteMbl 1711 BHIIOIHEHUS (YHKIMKA BEPXHEr0 YPOBHS MOXKHO
YCIIOBHO pa3/IeJIUTh Ha JIBa dTana:
« KoHdurypauus HMCTOYHMKOB JaHHBIX M co3fgaHue Oa3pl naHHbIX (BJ]) mapamerpoB 3THX
HCTOYHHKOB.
« ®opmupoBaHHe BHU3YyaIbHOTO TpeacTaBieHus AaHHBIX TII myrém co3manms wHTEpdeiica
oreparopa B BUJIE MHEMOCXEM, TPy rpaduKoB, TPy KOHTYPOB, TOKYMEHTOB U T. 1.
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3.1. Co31aHue M0Jb30BaTEIbLCKOI0 MPOEKTAa ¢ YUCTOI'0 JIUCTA

Bce peiictBus B mocneAyrolux pasgenax onucaHbl B okpyxkeHuun bl momenm "AIJIKC"
(memoHcTparusl) ¢ IeIbI0 Kak MOXXHO Oojiee IOJIHOTO M HAaIJBIHOTO IIPEACTABJICHHs Iporiecca
KOHQUTYpallud, C BO3MOXHOCTHIO TIOJIKIIOYEHHS] K PEAbHOMY-KHMBOMY WCTOYHUKY JAaHHBIX,
peaTn30BaHHOMY Ha OCHOBE Mojienu TexHosornueckoro mpoiecca (TII) razo-kommpeccopHOW CTaHITHH.
OaHAaKO HY)XHO HECKOJIBKO OTBJIEUbCS M OIMCATh IPOLECC CO3/IaHUs IMOJb30BATEIbCKOrO MPOEKTa C
YHCTOrO JINCTA, YTO OUEBHUIHO sBJIsieTCs Ballrelt koneyHon 1enpio. Ha ocHoBe HOBOro MoJIb30BaTEILCKOIO
IIPOEKTa MOYKHO BBITIOJHATH BCe onucaHHble Hke aeictBusa ¢ b/l mogenu "AI'JIKC", HO ¢ ormsakoi Ha
WUCTOYHHUKH JAHHBIX COOCTBEHHOTO, HOBOTO, ITPOCKTA.

JUis 3amycka 4MCTOrO MOJb30BATENBCKOIO NMPOEKTa B MEHIO OKPYKEHHsI paboyero cTona, paszene
"I'paduxa", npenycmotpen nmyHKT "OTtkpeitas SCADA cuctema" ¢ xapakTepHoi UKOHKOH (puc.3.1.1).

MpHHTEpbly YCTpoiAcTBa
Bce npunoxenua

Bl—}.-'}._: AnA NoWcKa

Applications 4
Utilities ’
@ Tpaduka

B fipyrue

(A Arphi

é?HHETpVMEHT“ g & ipyrve ) BekTopHble pucyHKK [KDE4] (Karbonl14)
MyneTHMELWA

* ¥l Mporparmbl npockoTpa M * Buifiop uBeTa [KDE4] (KColorChooser)
&) HacTpoiikn Y= woto M [ Mogens "AMTIKC" Ha oTkphiToi SCADA cucTeme (OpenSCADA: Mode. ..

2 Opasosarine ¢ A Mogens "KoTén" Ha oTKpbIToi SCADA cucTeMe (OpenSCADA: Mode...

S ogmc ' ~.. OTKphITan SCADA cucTema (OpenSCADA)
= % E::::;zfn(a : 4 NakeTHan cﬁ.opnta naHopa (I'patm.'lﬁecrmﬁ wHTepdeic k PTBatcher)
= ‘% NMepernagad | pepaktop goTtorpagin (showFoto)

o Ces ¢ I Nporpamma npocroTpa wpndiTos (KFontView)

Cnerema ¢ #% NpocroTp naobpaxenmit (Kuickshow)

AsTo3anyck % TpocHoTp u3obpaxenuid (showFota)

| Mouck Gaiinos 1 nanox /e PafioTa c doTorpacuamm (digikam)

& Crpasxa ¥/ PacTposbie nsofpaxenmna [KDE4] (Krita)
LeiicTBus CMelWMBaH1e 3KcnosuumMK [KDE4] (CMelwnBaH1e 3KCIosuLmK)
-, HacTpoiika 5 ¥ Co3gaHWe CHUMKOB 3kpaHa (KSnapshot)
| Cuctema 5 ! CoagaHwe cHWMKOB 3kpaHa [KDE4] (KSnapshot)
/=) CMcTeMa nevarn ’

4 Cwmsatens naHopam Hugin
3KpaHHanA nuHeika [KDE4] (KRuler)

o, £ BeINonHMTE Nporpammy. ..

Ei MepekniodMTe NoNb30BaTENA L4
E 3abnoKWpoBaTh ceaHc
@ 33BeplKTh CeaHC...

fo =] 4 n@EL !
S R0 2
Puc. 3.1.1. [lynkm mento okpysicenus paboye2o cmoua 0Jisl 3anycKa Yucmoz2o nolb308amenbCKo20
npoexkma.

3aryck TaKkKe MOXKHO OCYIIECTBUTh U3 KOHCOJIM KOMaH/IOM:
$ openscada_start
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UuCTBIN MOIB30BATEILCKUI MTPOCKT HE COACPKUT HUKAKOW CIIEIIM(PUICCKON ISl KOHKPETHOTO MPOEKTa
KOH(HTrypaluyu U HaCTPOCH Ha paboTy B JUPEKTOPHUH Ioiib3oBaTens "/.openscada', ¢ ocHoBHOM SQLite
Bl B daitne "DATA/MainSt.db". Co3gaBate cnoxsbiii npoekt SCADA-cuctembl mpomie ¢
ucnonp3oBaHueM Oubnnorek QyHkuuii APl oO0bekTHOW Monenu cucteMbl OpenSCADA, Oubanorek
rpadUYecKUX 3IEMEHTOB, a Tak-xke apyrux omomuorek OpenSCADA. Jlns ucrosib30BaHus OMOTHOTEK
OpenSCADA, xpansamuxcs B ¢aitne b/l, ux HyXHO NOAKIIOYMTH, 100aBUTh B 0OBekTe Monayns Bl
"SQLite" (puc.3.1.2), ycranoButs aapec u koaupoky b/l B "UTF-8" (puc.3.1.3).

gaﬁn Penaktupoeanwe  Bun  Momows QTStarter
. [OoGaeneHue INeMEHTa B yaen:
@ Eé G G { “\} i = ¢ @ @ { Q @ E'-WorkStationfsub_BDImod_soLite'_
s i Twn aNemMeHTa: [EJZI, |v]
£} Work station F Modyne: SQLite D: [0scadaLibs ]
Bl £5 Baabl faHHbIX
_‘z'g; B[, DBF Bl Momoub Mma: |Emﬁnm0Texm BYHELMIA |

(@ Bl FireBird
& EAmysaL
i 51 PostgresaL

S

MonHoe yoaneHue BI; [

(v or ] omen]

H-EH-H-B-E-B-E

Ctrl+D
Bhipe3aTk 3NEMEHT Cirl+x
KonupoeaTe anemeHT Ctrl+C
BETaBUTE aNeMeHT Ctrl+V

@ OBHOBWTE 3NEMEHTEI IEpEEa

[ ]
Hawatb 4nA 4o6aBneHWA HOBOTD ANEMEHTA. E|

Puc. 3.1.2. Jlobasnenue obvexma B/ "SQLite".
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£

OpenSCADA QTCfg: Work station

% BODBF
&/ BL FireBird
& enmysaL
i} B0 PostgresaL
B- W B0 S0Lite
Main DB .
EWONMOTEKK PYHELMH
|/, BesonacHocTs
i TpaHcnopTel
@ TpaHCNopTHEIE NPOTOKOMLI
| CBop AaHHbIX
| ApXWELI
§J CneunaneHsie
4 Monsaceatensckue MHTEPE
& YnpaeneHWe MoIynAMI

Basa 0aHHbIXx: Bubnuomexu hyHKuul

)
&

QL DD

Daiin  PepakTwpoeaHne Bug  Momowe  QTStarter
B BOCO == ekl
|l-"|Mﬂ
- Work station
El- 55 Ba3bl faHHbIX

Ba3afaHHbiX | TaGwusl | SQL |

~COCTORHKE
BrnioyeH:
OocTynHele Tatnuukl:

ParamTemplLibs
UserFuncLibs
flb_doc
flb_doc_io
fll_regEl
flb_regEl_io
lih_senvProc
lih_sernvProc_io
techApp
techApp_io
tmplib_57
tmplib_57_io
tmplib_base

treimlib, b im

KD

lEarp\f:iHTh CHCTEMY M3 3Toi B

—KoHdurypauma

ID: pscadalibs

Mma: [ BUENHOTEKA QYHELMRA

OnucaHwe:

Anpec: [ ILibsDB/Oscadalibs.db

Brniouatk: [

KonoeanA cTpaHuua: [ UTF-8

Puc. 3.1.3. Obvexm BJ] "SQLite" 6ubruomexu OpenSCADA.

Huctpudytuel OpenSCADA mnoctaBisitorcst ¢ psagoMm Oubnmorek B Buae (aitmoB BJ[ "SQLite"
(Tabmuma 3.1), KOTOpkIe, MPH 3aIyCKe YUCTOTO MOIH30BATEIHLCKOTO MPOSKTa, TOMEIIAIOTCS B JUPEKTOPUIO
"LibsDB/". CornacHo 3ToMy cicKy no0aBisieM ux B o0bekTe moayns bJ[ "SQLite", ycranaBiuBaem um
¢ar "Bximouats" u coxpansiem. Jlanee, 1 3arpy3Kd COJEPKUMOT0 OMOTUOTEK MOKHO BKIIOUUTH B/l u
HaXxaTh KHOMKY "3arpy3utTh cucremy u3 3tod BJ[", omHako mpu 3arpys3ke psl HOBBIX OOBEKTOB HE
BKJIFOYATCS TIOATOMY MPOIIIE 3aBEPIIUTh YUCTHIN MOJIb30BATENbCKHI MPOEKT U 3aIyCTUThH 110 HOBOM.

Tao6auna 3.1. budimorexkun OpenSCADA B cocTaBe quCTpHOYTHBA.

ID Nms Axpec S3pIKH/KOAUPOBKA
Oscadalibs |bubnuorexku GpyHKINN /LibsDB/OscadalLibs.db |EN,RU,UK/UTF-8
vcaBase CBY: I'naBHbIe OMOIHOTEKH ./LibsDB/vcaBase.db EN,RU,UK/UTEF-8
vcaTest CBY: Tecthl /LibsDB/vcaTest.db EN,RU,UK/UTF-8

CBY: bubnuoteka 31eKTp0o3JIEMEHTOB
vcaElectroEls | MHEMOCXEM OJIB30BATENHCKOTO ./LibsDB/vcaElectroEls.db | EN,RU,UK/UTF-8

uHTEepdeiica

B pesynprare moGaBnenms Oubamorek OpenSCADA Bbl monyunTe OKpY)KEHHE, TOTOBOE IS
00aBJICHUsI MCTOYHUKOB JaHHBIX M (opMUpoBaHHs WHTepdeiica cBoero, HoBoro mpoekta SCADA-

CHUCTCMBEI.
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4. Pa60oTa ¢ HICTOYHUKAMHU JAHHBIX

OcnoBHolt ¢pynkuueit mo6oit SCADA-cuctemsbl sBisgeTcss paboTa ¢ MCTOYHUKAMM JaHHBIX PEalbHOTO
BPEMEHH, a UIMEHHO ONPOC MpOrpaMMHUpyeMbIX joruueckux koHTposuiepoB (I1JIK) u mpocTteix Momynei
YCO. JleranibHee 03HAKOMUTBCSA C 3TUM BOIPOCOM MOKHO B fokymeHTe "Co6op nanHbix B OpenSCADA"
o ccelike: http://wiki.oscada.org/Doc/DAQ.

[Tonnepkka TOrO WM MHOTO HCTOYHMKA JAHHBIX 3aBUCUT OT nporokosa wiu API, mo xoropomy
UCTOYHUK CBOM JaHHBIE MPEJOCTaBIIACT, U Hamuuus s npotokona/APl monyns moacucremsr "Coop
nauHbiX" B OpenSCADA. O6muii nepeuens Moyinei nojacucteMsl "COop JaHHBIX" ¥ JOKYMEHTAITUIO TI0
HUM MOYKHO TOJIY4UTh TI0 cchlike http://wiki.oscada.org/Doc#h79-4, B cooTBETCTBYIOIIEM pa3zede.

[TosrydueHHbIE W3 WCTOYHHWKOB JIAHHBIC BIIOCICACTBHM ApXHBHPYIOTCS, 0O0pabaThIBAIOTCS H
WCIIOJIB3YIOTCS JUIsl BU3YaJIbHOTO MpejicTaBieHus oneparopy TII.

4.1. Onpoc nannbix annapara TII

B kadecTBe mpuMepa pPacCMOTPUM H CO3JAJMM ONPOC JAHHBIX JUIsl ammapara BO3AYIIHOTO
xosioauibHuKa. [lemoHcTpanmonHas b/l comepxuT momens peanbHOro Bpemenu TII xommpeccopHou
CTaHIIMM K3 INECTH KOMIIpeCCOpoB. JlaHHBIE NI JABYX amlnaparoB BO3AYIIHBIX XOJIOAWIBHUKOB
"AT101 1" u "ATI101 2" xomnpeccopnoii cranimu "KM101" noctynusl no nporokony ModBus/TCP na
nopty 10502.

MBsI co3aanM 00bEKT KOHTposuiepa s ornpoca 1o nporokorxy ModBUS/TCP u noiyduM 3TH AaHHBIE,
TEM caMbIM (DaKTHUECKH pPEaTM30BaB 3a7ady ONpOCa PEANbHBIX JaHHBIX, MOCKOJIBKY OT HACTOSIIETO
BHEIIIHEr0 YCTpPOWCTBA Hama KOHUrypamus OyJeT OTIMYaThCs aJpecoM 3TOr0 YCTPOWCTBA, ajpecamu
peructpoB ModBUS 1 Bo3M0oxHO HHTEpdEiicoM B3aUMOACHCTBHSL.
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Jns onpoca nanubix no npotokoiay "ModBUS" B OpenSCADA mnpucyrctByer moayis "ModBUS"
noncuctemsl "COop manHbIX". s moOaBieHUS HOBOTO KOHTPOJUIEpPA OTKPOEM B KOH(UTypaTope
crpanurly moxyias ModBUS ("Hemo crannus"->"COop nanbix"->"Moayns"->"ModBUS") u B
KOHTEKCTHOM MeHIo myHkTa "ModBUS" naxxmém "Jlo6aButs" (puc.4.1.1).

OpenSCADA QTCfg: Demo cTaHuMA

$aiin  PegaxTvpoeaHue Buwa  MNoMowe

QTStarter

08 00O|E %X kb

Mma [:]

El‘ JeMo cTaHUWA

o
t- e Bazel AaHHBIX
E:[B BezonacHooTE

. ;} TpaHcnopTel

", TpaHcnopTHEIE NPOTOKOnNE
l:—_lJ Chop AaHHEIX

El Mogyne:

i [l Wnws McToHHWKOE AaHH

e00 29

Moayne: ModBus
KoHTponnepel | MoMowe
KoHTponnepe:
testTCP
testRTU

B ModBUS

{ - testTCP

i [E testRTU
DCOM knmeHT
-- SHMP knueHT

[t BnouHLIR BrMMe
-- YoTpolcTea ACH
: R CBop aaHHE
- oPC UA

-- 3EYKOBaA KapTs
-- Narv4eckuid ypg

a JarpyzvTe M2 B

! CoxpaHuTe B B

r. dobapwTe
[l Ofopyaceanne| W
H 1 Eﬂ.a E Ctrl+m

& BrlpezaTe zneMeHT
-
KonupoBeaTe 3neMeHT
b | BCcTaEWTE 3NEMEHT

[l BeMucnuTens Ha @ COBEHOBWTE 3NEMEHTEI AEPEEA

Ctrl+5

Sl

Ctrl+C

Cnl 4

-- CEop AAaHHEIX STEMEns—
[ Diamend nnate cBopa
[F} EuEnworara wabnowos:

|_£| | ApxuBe
G CneywaneHe e -
D] MonezoeaTeneckue MHTEpd ™

[

]

HaxaTe ana AGEEEHEHHR HOBGQro aneMeaHTa.

B rarman

Puc. 4.1.1. [lobasnenue konmponnepa 6 mooyne "ModBUS" noocucmemor "Coop oannwix".
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B pesynprate mosBuTCS OKHO nuainora (puc.4.1.2) ¢ mpennokeHueM BBECTH HUIACHTH(PHUKATOP U UMs
HOBOTO KOHTpoiuiepa. Unentugukatopsl m1o0six 06bekToB B OpenSCADA orpanuuens! pazmepom B 20
CHUMBOJIOB M UX PEKOMEHAYETCs] BBOJUTh CUMBOJIAMU aHIIMICKoro andasuta u mudppamu. Kpome storo,
HAuMHATh UJIEHTU(UKATOP KeJaTeIbHO ¢ OYKBBI. JTO CBSI3aHO C TEM, YTO UJCHTU(HUKATOP BIOCIEICTBUU
MOJXKET WCTOJIh30BaThCsl B ckpunrax. MMena oOwvekToB OpenSCADA orpanmueHsr pazmepom B 50
CHUMBOJIOB U MOTYT BBOJAUTHCS JTHOOBIMU CHUMBOJNIaMU. VIMeHa OOBIYHO MCHOJIB3YIOTCS AJI OTOOpa)KEeHUSI.
Ecnu mone WMeHM OCTaBHTh IyCTHIM, TO BMECTO HEro il OTOOpakeHHsl OylIeT HCIIOJIb30BaThCS
unentudukatop. Beeném nnentudukarop "KM101" u ums "KM 101",

=. ™ [DofaeneHne 3nemeHTa

JoBaeneHwve anemenTa B y2en:
YDemoStation/sub_DAQSmod_ModBus',

TUn anemMeHTa! [I{eHTpannep Iv]
ID: [KMiﬂi ]
WMma: KM 101

| W ok | [ xDTMEHa

4

Puc. 4.1.2. Jluanoz onsa ykazanus uoeHmughuxamopa u umeHu H08020 oOvekma.

BoicTpbint ctapT OpenSCADA 18



[Tocne moaTBEpKACHUS ¥ HAC MOSIBUTCS OOBEKT HOBOTO KOHTpOJUiepa. BeibepeM ero B KoHpUrypatope
Y TIO3HAKOMUMCS ¢ HacTpoiikamu (puc.4.1.3).

4 0 OpenSCADA QTCfg: llemo craHuma

@ain PepakTupoBadMe  Bug Momows  QTStarter

88000 L B0 D@

Kma B -
‘,3 - Bewo craun Konmponnep: KM 101

Bl 555 Ba3bl faHHbIX KowTponnep | Mapamerps

lﬁ_, ¢, BesonacHocTL
¢ TpaHcnopTl ~ COETOAHME a

o TpaHcnopTHeIE NpoToOKQ :
T it Craryc: 24
B J ol T—— TYC. 2:BbIKNHYeH.

B} Modyns: Brmouen: ||
B YeTponeTea ACKY
B Mogynb BFN 3anywen: [ |
- BNOYHBIA BEMKUENATE = -
B LLUNIO3 MCTOYHNKOB BA koHTpONNEpa: [ : | ]
- DCOM KNUeHT ~ KoH@urypauua
& Diamond nnatel c6o D
B} O6opyaoeaHue ICP - KM101
&} BeMMCAWTENE Ha jav Hms: [ KM 101
E}- Nordeckuil ypoeeHE i
Eh ModBUS Onucanue:
i Bl testRTU
i B testTCP
PO KMID
G- OPC UA

i MOMWTOPHHT MALLWH
- SNMP knueHT _
- Clop gaHHeX Sieme BkniouaTs: [¥]
- ABYKOEaA KapTa Janyckats: [V
-#§ CBop faHHbIx ci
- BufBnuomeka WwadnoHo Tafnuua napameTpoe: [ ModBusPrm_kKM101
B[] ApxuBbl

B g2 CneumansHsie
[ Monesoeartensckne MHT MnaHWpoEaHWe onpoca: [ 1 |v

Tafnuua NorMyeckux NnapaMeTpog: [ ModBusPrmlL_kKM101

- &P YNpasneHne MomynAMn VpoBeHb NpUOPUTETE 338aum c6opa fakke: (0 13
- Loop |~ |
- = Loop SSL - Modbus npoTokon: | TCPAP B
(«]+] Anpec TpaHcnopTa: [ |vl E

B

Puc. 4.1.3. I'masnas exnadka nacmpoiiku o6vekma koumpoaiepa mooyasi ModBUS.

Hacrpoiiku o0bekTa KOHTpOJIepa, Kak NpaBHiIO, CHENU(UYHBI JUIS PA3HBIX THUIIOB HMCTOYHUKOB
JAHHBIX U MIPOTOKOJIOB. J{eTanbHO 03HAKOMHTBCS C HACTpOHKaMH 00beKTa KOHTposuiepa Moxyast ModBUS
MOXHO TO ccbuike http://wiki.oscada.org/Doc/ModBus#h592-14. Mpb1 ke paccMOTpuUM oOmme u
KJIFOUEBBIC HACTPOMKH 11t Moyt ModBUS.

[lepen xkoHurypammeil CcBs3M CO CBOMM KOHTPOJUIEPOM TIPEABAPUTEIHHO HEOOXOAUMO, U3
JOKYMEHTAIIMN Ha KOHTPOJUIEP, BBISICHUTH HACTPOWKH €r0 CETEBBIX MHTEP(EICOB W MPOTOKOJIOB, a TaK-
ke, B chydae ucnonb3oBaHus "ModBus", momyunTh TaOnuily Ha3HAa4eHHs] BHEUIHHX M BHYTPEHHHX
CUTHAJIOB KOHTpOJUIepa Ha HoMepa peructpoB "ModBus".

C nomompio cTpaHullbl 00beKTa KoHTposuiepa B pasnene "CocTosHue" MOXXKHO B IEpPBYIO O4epelib
OLIGHUTH TEKYIEe COCTOSHHE OOBEKTa KOHTpOJJIEpa M pealbHOE COCTOSHUE CBSI3H C (DU3MYECKHM
KOHTPOJUUIEPOM, a TaKXe OINEpPaTUBHO €ro MeHAThb. Tak, mosie "Craryc" cOACpKUT KOJ OUIMOKHA |
TEKCTOBOE OMMCAHUE TEKYILEro COCTOSHUS CBSI3U C KOHTPOJJIEPOM, B HAILIEM Cllyyae 00bEKT KOHTPOJUIEepa
BBIKJIFOYEH. MBI €r0 MOKeM BKJIIOYHTH W 3aITyCTHTh, YCTAHOBHUB (MIAXKKH HAIPOTHUB COOTBETCTBYIOIIMX
nojei. BritoueHHbI OOBEKT KOHTpOJiepa WHHULMAIM3UPYET OOBEKTHl MapaMeTpoB, 3allyIIEHHBIH XKe
3alycKaeT 3ajjady oOIpoca U NPEJOCTaBISET BO3MOXKHOCTh IEpe/laBaTh JAaHHBIE B KOHTPOJUIEp 4Yepes
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atpubyThl mapamerpoB. Ilome B[ ykasbiBaer Ha To, B kKakoi bJ/] XpaHutcs koHpuryparus AaHHOTO
o0bexTa. Hac ycrpout xpanenue B rinaBHoi B/l T.e. ocTaBUM 10 yMOJTYaHUIO.

B pasnene "Kondurypanusa" HEnocpeICTBEHHO COACPKUTCS KOHPUTypamus o0beKTa KOHTpoJUIepa:
« "Wnentudukatop" u "Mma" cogepxrar Ha3BaHUsI, KOTOPbIE Mbl BBOAMIIH IIPH CO3aHUU O0BEKTA.
NMs MBI MOXXKEM MOMEHATH MPSAMO 3/1€Ch, a BOT MJIECHTU(PUKATOP HEBO3MOXHO M3MEHSTH MPSIMO,
oiHaKo 00BeKT MOkHO BhIpe3ath (Ctrl+X) u 3arem BctaButh (Ctrl+V), TeM caMbIM nepenMeHOBaB
ero.
« "Omnucanue" MOXKET coaepkaTh pa3BEPHYTYIO XapakTEPUCTHKY W Ha3Ha4YeHHE OOBEKTa
KOHTpoJuiepa. B Hamem ciydyae 3Hau€HHE 3TOTO MOJIS HEMPUHIMITHAIIBHO.
- "Bxmouars" u "3amyckaTh" yKas3blBalOT Ha TO, B KAaKO€ COCTOSIHUE IE€PEBOJUTH OOBEKT
KoHTpoJsuiepa npu 3anmycke OpenSCADA. YcranoBumM 06a noss.

- "Tabmuua mnapametpoB" — coaepkuT uMmsa Tabnunbl BJ[, B KoTOpoW OyneTr XpaHHUTbCS
KOH(Urypanus napaMmeTpoB JaHHOT0 KOHTposriepa. OCTaBUM 110 yMOIYaHUIO.
« "IlnanupoBaHue ompoca" — COACPKHUT KOHPHUTYpaluio IUIAHUPOBIIMKA JUIA 3aIllycKa 3aJadu

onpoca. [loayuuts onucanue Gopmara KOHGUTYpallUU JaHHOTO IMOJII MOYXHO M3 BCIUIBIBAIOIIEH
nojcka3zku. OuHOYHas HUdpa yKa3plBaeT HA NEPUOJUYHOCTD 3allycKa B CEKYHJaX. YKaXeM OJHY
CEKYHJY.

« "VYpoBeHb npuopHTeTa 337a4u cOopa AaHHBIX" — yKa3bIBa€T HACKOJIBKO MPHOPUTETHAS JaHHAs
3agava (ot -1 1o 99). IIpropureTsl Bblllle Hy/Isl UMEIOT CMBICH TOJBKO npu 3amycke OpenSCADA
OT IPUBUJIETMPOBAHHOIO M0JIb30BaTeNsl. OCTaBUM 3TO Mose 0€3 U3MEHEHHI.

« "ModBUS npotokon" — yka3piBaeT Ha BapuaHT nporokoia ModBUS. Bo3amoxHBI BapHaHTHI
nporokosa "TCP/IP", "RTU" u "ASCII". Ha nanuslif MOMeHT Hac untepecyet Bapuant "TCP/IP",
II03TOMY OCTaBUM Kak ecTb. Bapuantel npotokosnos "RTU" u "ASCII" HyxHO ycTaHaBiIuBaTh B
cllydae CBS3HM C KOHTPOJIEPOM MOCPEACTBOM IOCIIEA0BATENbHBIX HHTEPPEicoB, yacTo "RS-485".

- "Agnpec TpaHcnopTa" — yKa3blBa€T HAa UCXOMSIIMI TpPaHCHOPT mojcuctembl '"TpaHcropTsl",
KOTOPBII MCHONB3YyeTCs U COeAMHEHHs ¢ KOHTpoyiepoM. B ciydae ¢ Bapuantom "TCP/IP" Ham
HY)KeH TpaHcmopT B Moxayine Sockets, a B caygae BapuantoB "RTU", "ASCII" wu

nocnefoBarenbHoro uHTepdelica HaMm HYy)eH TpaHcmopT B wmoayne Serial. Ha co3manum
ucxonsiero Tpancrnopra B "Sockets" u "Serial" neranpHee 0CTaHOBUMCS HIDKE.

+ "V3en Ha3HaueHUs" — yKa3bIBaeT y3esl HCTOUYHUKA JaHHBIX WM KOHTposiepa B cetu ModBUS.
B Hamewm ciyuae 3710 10skHO ObITB "1".
« "OObenuHATH (GparMeHTHl JaHHBIX" — BKJIIOYaeT OOBEIUHEHHWE HECMEXKHBIX (pParMeHTOB

pEerucTpoB B oAMH ONOK 3ampoca, 10 100 peructpoB, BMECTO TeHEepaluu OTAEIBHBIX 3alpPOCOB.
[To3BossieT yMeHBIIUTE 001IIee BpeMsi OIIpoca. Y CTAaHOBUM 3Ty OIIIHUIO.

« "Hcnonb3oBaTh QyHKIMU 3anucu Heckonbkux 3nemeHToB (0xOF,0x10)" — Bmecto QyHKumii
OJIHO-3JIEMEHTHOM 3amucH OyIyT UCIIOJIb30BaHbl MHOTO-JIEMEHTHBIE. OCTaBUM HEM3MEHHBIM.
 "Bpems oxunaHus COeAMHEHUs" — yKa3bIBaeT B TEUCHHE KAKOrO BPEMEHM 0XKMJaTh OTBETA OT

KOHTpOJUIEpa M TO0 HMCTEYCHHIO KOTOporo coodmarh 00 ommoOke cBsizu. Honb ykaspiBaeT Ha
WCIIOJIh30BaHNE BpeMeHH TpaHcropTa. OcTtaBuM 0€3 N3MEHEHHI.

« "Bpems BoccTaHOBIIeHHS" — YyKa3bIBaeT Ha BpEeMs B CEKYHJaxX, 4epe3 KOTOpoe, B Ciydyae
OTCYTCTBUSI CBSI3H, IOBTOPSITH MOMBITKY BOCCTAHOBUTH COCAMHEHHUE.
« "MakcumalbHBIA pa3mep Osioka 3ampoca (0aiThl)" — ycTaHaBJIMBAET MAaKCUMAJbHBIM pa3Mep

OJloKa TpPYNIOBBIX 3allPOCOB PETUCTPOB H OuroB, B Oaiitax. [lonme3eH s HEKOTOPHIX
KOHTPOJIJIEPOB € IOJOOHBIM orpaHudeHreM. OCTaBUM HEU3MEHHBIM.

COXpaHI/IM Halou UBMCHCHHA B EI[, HaXXaB BTOPYIO CJICBA UKOHKY HA MMAaHCJI UHCTPYMCHTOB.
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Tenepb TakuM xe 00pa3oM, Kak U 0OBEKT KOHTpOJLIepa, CO3AaJUM UCXOASILIMI TPAHCIOPT B MOJyJIe
"Sockets" ("demo cranuusa"->"Tpancnopter"->"CokeTsl") TOCPEACTBOM KOHTEKCTHOTO MeHIO (puc.4.1.4)
Y Ha30BEM TPAHCIOPT Tak ke, kKak KoHTposuiep: "KM101" u umsa "KM 101". O6parure BHUMaHHE, YTO B
noje "Tum snemenTa" auanora BBoja uiaeHTUuKaTopa 1 uMeHH (puc.4.1.2) Hy>xHO BbIOpaTh "BbhIxoaHoi
Tpancnopt"!

CpenSCADA QTCfg: Oemo cTaHuua

Paiin  PeaaktTupoeaHwe Bua  Nomowe QTStarter

883000 M=% L2600 29

lMmMA ;
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e T QEC o el
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testOR(Q & Breipeaams snemeHT Chrl
Tecr Mg
UIQtCfd ~ HonWpoBaTe 3NeMeHT Ctrl4+C
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- UIQtCfgprees U TITELG UUF
- DAQGateloop UlVisionloop
[ MocnesceaTeneHeld 1 testOPC
El'dl TpaHcnopTHEIE NpaTo Tecr ModBus |
J CHop AaHHBIX . UIGtCfgloop
,I ApxWEBEI - UIQtCfgtast (]
== DAQGatetestloop R
4 r 4 IP
I | DACRedndtloon s
HaxaTe ANA AobaBNeHWA HOEOrD 3NEMEHTA. E| rarman

Puc. 4.1.4. Jlobasnenue ucxooswezo mpancnopma 6 mooyie "Sockets" noocucmemor "Tpancnopmot”.
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Crpanuna KOH(UTYpallMu IOJYyYEHHOTO MCXOJMSIIEr0 TpaHCHopTa MpuBeneHa Ha puc.4.1.5. Drta
CTpaHULA TakKXe COAEPXKUT pa3fesl COCTOSHMSA M olepaTuBHOro ympasieHus. B mone "Craryc"
COJIEPXKUTCSI TEKCTOBOE OIMCAaHWE TEKYIIEro COCTOSHHUS TPAHCIOPTAa. MBI €ro MOXEM 3alyCTHTh Ha
UCIIOJIHEHHE, YCTAaHOBUB (MIaXKOK HANpPOTUB COOTBETCTBYIOIIETO TNOJs. Beimonustommiics 0O0BEKT
TPaHCIIOpPTa MHULUUPYET coeauHeHHe ¢ BHEMHUM y3ioM. [lome B/l ykassiBaeT Ha TO, B Kakoil BJ[
XpaHUTCs KOH(Urypauus gaHHoro oowsekTa. Hac yerpout xpanenue B rnaBHoi bJI.

COpenSCADA QTCfg: Oemo cTaHuMA

Eaﬁn PepakTipoeaHue Bua MNomowe QTStarter
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B raman

Puc. 4.1.5. Cmpanuya xongueypayuu ucxooawezco mpancnopma mooyis "Sockets" noocucmemul
"Tpancnopmur”.

B paznene "Kondurypamus" HemocpeacTBEHHO COAEPKUTCA KOHPUTypanus 00beKTa TpaHCIopTa:
« "Unentuduxarop" u "Ums" cogepkat Ha3BaHUs, KOTOPHIE Mbl BBOJWJIU TIPH CO3IaHUH OOBEKTA.
+ "OnucaHue" — MOXET coJiepkKaTh Pa3BEPHYTYIO XapaKTEPUCTUKY U Ha3HAYCHHE O0BEKTA.
« "Anmpec" — yka3pIBaeT THUN, aJpeC M PEXKUM COEIMHEHUS C YJAIEHHON CTaHIMEH.
O3HaKOMHUTBCS ¢ (HOPMATOM 3aIIUCH MOXHO U3 BCILUIBIBAIOUIECH MOACKA3KH. Y CTaHOBUM 3TO I0JIE B
3navyenue "TCP:localhost:10502".

+ "3amyckaTh" — yKa3bpIBa€T Ha TO, B KAaKOE€ COCTOSHHE TNEPEBOJUTH OOBEKT MPHU 3aIycKa
OpenSCADA. YcranoBuM HOJIsI.
+ "BpeMmeHHbIe HHTEPBaAJIBI" — YKa3bIBAIOT MPOJOKUTEIHLHOCTD OKUAAHUS OTBETA OT yIaaEHHOMN

CTaHIIMH. O3HaKOMHTBLCS C q)OpMaTOM 3allMCu MOXXHO U3 BCHJ'II:-IB&IOH.IGI\/'I IIOJCKa3KH. OctaBum
3HAYCHHUC HCU3MCHHBIM.

TpaHcnopTel APyrux THIOB CO3MAIOTCSA MOAOOHBIM K paccmorpeHHomy misi "Sockets" cmocoOy, a
KOHQUTrypanus MX OTIMYAeTCs OOBIYHO TOJNBKO (pOopMaTOM 3amucu aapeca M TaiimMayToB. B ciyuae ¢
Tpancropta Moayis "Serial" B aapece yka3bpIBaeTCs IMyTh K MOCIEAOBATEILHOMY YCTPOUCTBY, CKOPOCTh, U
dopmar. [ns nepexogHukoB USB->Serial 3TOT aapec HY)XHO y3HAaTh B OIEPALMOHHOW CHCTEME,
Harpumep, KOHCOJIbHOM KoMaH0i "$ dmesg", cpa3y mocie noaKIIoUYeHUs MePEeX0THHUKA.
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CoxpanuM OOBEKT TpaHCIOpPTa W BepHEMCSA K KOHGUTYypallMOHHOMY moio "Ajpec TpaHcmopTa'
o0BeKkTa KoHTposuiepa, rae Beioepem anpec "Sockets. KM101". Ha atom HacTpoiika 00beKTa KOHTPOJLIEpa
3aKOHYEHA, BKIIOYMM €ro ycTaHOBUB (hiar "Brmroduen". Crneayrommm dTarnom siBIsieTcs KOHGUTrypanus u
BBIOOD TE€X JaHHBIX, KOTOPHIE HY>KHO OMPAIIMBAaTh U3 KOHTPOJIEpa. ITa HACTPOUKA MPOU3BOIUTCS MyTEM
co3manus obOwekra "[lapamerp" xoHTpoiuiepa. OOwext "[lapamerp" mMO3BOJNSET oOmMUCAaTh IEpPEUYCHBb
JlaHHBIX, [TOJIy4a€MbIX y KOHTpOJIepa U nepenars ux B okpyxkeHue OpenSCADA.

Jis noGaBiieHst HOBOTO 0OBEKTa MapamMerpa OTKpOeM B KOH(UTrypaTrope CTpaHHIly Hamero o0bekra
KOHTpoJUIepa W B KOHTeKCTHOM MeHi0 myHkTa "KM101" mHaxkmém "JloGaButh". OOBEKT mapamerpa
HazoBéM: "ATI01 1" muma "AT 101 1"

Crpanuia KOHPUTYpALUK TTOJTYICHHOTO IMapamMeTpa npuBecHa Ha puc.4.1.6. DTa cTpaHuIa CoICepPKUT
pas3zien COCTOSHUSL M OIepaTUBHOro ympaBieHus. B mone "Tun" comepxurcs uAeHTUDUKATOP THUIIA
napamertpa, B HameMm ciydae tun "Cranmaptaeiid”" (std). [lapamerp MBI MOXKEM BKIIOUUTH, YCTAaHOBUB
(u1aXkOK HaIIpOTHB COOTBETCTBYIOLIETO MOJIs. BKIIIOUEHHBIM mapameTp y4acTBYeT B Ipoliecce oOMeHa ¢
KOHTPOJIEPOM.

«+ 0 OpenSCADA QTCfg: llemo craHumMa
@ain  PegaktapoeaHne  Bug Momows QTStarer

8000 =X 14U |200 DO

mA [_]
- UlVisionyarbrl nap amMemp: AT 101—1
b testHTTP
.. TecT ModBus Mapametp | ATpubytel | Apxueauns |
i testOPC
e KM 101 ~ CoCToAHKE
- (gl TpaHCnopTHBIE NPOTOK 0Nk TN gtd
El- =4 CHop gaHHex
# Modyms: BrnioueH: |
El- YeTpoicTea ACKY
__ Momynb BEN — KoHdunypauuA
[} BROYHBIR BEMUCIMTENE ID: AT101_1
E}- LUMo3 UCTOUHMKOR OaHk _
G} DCON knneHT M | AT 101_1
- Diamond nnatel chopa — OnucaHwe:
B OBopygoeaHue ICP DAS
&} BeMMCAMTEML HA javan
[} JTorMdeckuid ypoBeHs
- ModBUS
[ B testRTU
. B testTCP
i E-KM101 - Brnwyatk: v
— [MepedyeHe aTpMByToE:
E}- OPC UA FA00:rTiT exog
- MOHWTORKMHT MaWWH GEE F101:rTo T eeixoq,
Gl SMMP KnueHT FA02:rw.Cwlponaeod.
- Chop paHHe Siemens
--EEyKuEaﬂ KapTa -
R CEop DaHHBIX CUCTE
- buGnuomeka WwabnoHoe:
E- [ ] Apxuesl (]
E-§4 CneunansHsle -~
o = ]

I ffemar]

Puc. 4.1.6. Cmpanuya xoughucypayuu napamempa xonmpoinnepa "ModBUS".
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B pasnene "Kondurypamusa" HenocpecCTBEHHO COAEPKUTCS KOHDHUTypalus o0beKTa mapamerpa:
« "Wnentuduxarop" u "Ums" cogeprkar Ha3BaHUs, KOTOPHIE Mbl BBOJWIM IIPU CO3IaHUH OOBEKTA.

« "Omnucanue" — MOXET COJIepKaTh Pa3BEPHYTYIO XapaKTEPUCTUKY M Ha3HAUYEHUE OOBEKTA.

+ "BxmouaTp" — yKa3pIBaeT Ha TO, B KaKOE€ COCTOSIHHUE MEPEBOAUTh OOBEKT MpU 3alycka
OpenSCADA. YcranoBum noze.

+ "Ilepedyenp aTpuOyTOB" — COMEPKUT KOHPUTYpAITUIO aTPHOYTOB MapaMeTPOB B COOTHOIICHUH

ux c peructpamu u Outamu "ModBUS". Oznakomutbcsi ¢ ¢GopMaToM 3almUCH MOXHO H3
BCIUIBIBAIOIIEH MOACKA3KU. Y CTAHOBUM COZIEPKUMOE ITOT0 TEKCTOBOI'O MOJIS B:

R:100:r:Ti:T BxXOI

R:101:r:To:T BEXOLN

R:102:rw:Cw:I[IpousBon.
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Takum xe obpasoMm cozmaaum Bropoi mapamerp: "ATIOL 2" ¢ umenem "AT 101 2". Ilepeuens
aTpuOyTOB AJI HETO YCTAHOBHM B:
R:103:r:Ti:T BxXOZ&
R:104:r:To:T BHXOQR
R:105:rw:Cw:IIpousBOI.

CoxpanuMm 06a oObekTa napaMerpa. Tenepb Mbl MOXKEM BKJIIOUUTh U 3aIlyCTUTh HAIl KOHTPOJLIEP JUIs
UHAIAIUK oOMeHa. J[ims sToro BepHEMCA Ha CTpaHMIly HalIero oOBEKTAa KOHTpOJJIEpa M B pasjele
"CocrosiHue" ycTaHoBUM (Quiaxok "3amymieH". Eciau Mbl HUYEro He MpPOIMYCTHIIM, TO OOMEH YCIEHIHO
3amyctuTcs U B nose "Craryc" Mbl OIyduM MOA00HOe MpecTaBIeHHOMY Ha puc.4.1.7.

o3 OpenSCADA QTCfg: Demo craHuma
Dain  Pepaktwpoeadwe  Bwug MNomows  QTStarter

8000w LS00 DD

HMma [=] )
| ~ UNisionyarb Konmponnep: KM 101

testHTTP
TecT ModBus KoHTponnep | [MapameTpel

I3

LKM 101 ~ COCTOAHWE
-G TpaHenopTHEIE NpoTo Craryc: 0:3amyuweH. Bbiz0BLI C Nepyogom: 1c. JatpavyeHo BpemMeHn: 7.498mc.
= J CHop aHHBIX IMNpouurado 1530(0) peructpor, 0(0) buroB. 3anucaHo 0 perucTpos, 0 BUTOB.
Bl Modyns: OwmboK coenuHeHuA 0, 3anpoca 0.
B} YeTpolcTea ACKY BrnioueH: [
E}- Mogyne BFM
[} BrOYHEIA EBMKHCIH 3anyuwen: ¥
B LUNKS WCTOMHUEDE =
B} DCON KNMeHT B koHTpONnepa: [ . |v]
B3~ Diamaond nnarel cf e
B} OBopynosaHwe ICE ; urypay
E}- BbMUCINTEN Ha | ID: kMm101
jj ﬂ‘;;“;ﬁ“s“““ ¥poas Mma: | KM 101
| B testRTU OnUcaHue:
- testTCP
E KM 101
- AT101_1
L AT101_2
OPC UA
i MOHMTOPWHF MaL A
B3 SNMP KnneHT Brniouats: |v
B} CHOp AaHHBI Sier .
E}- 3BykoBaA KapTa 3anyckate: ¥
ﬂ Chop oaHHeIX Tafinuua napameTpoE: [MndBusPrm_KWm ] i
G- budnuomeka WwabnoH
G- [7] ApXBkl Ta@nuua NorMdeckny napameTpoe: [ModBusPrmL_Kmm ]

-

- g# CneuransHele o MnaHKMpoEaHWe onpoca: [1 |'

- B Nonbaosarenbekue W YpoBeHs NpHopuTeTa 3agaum chopa fankex: |0
L@ YNpaeneHue MﬂﬂYﬂHE . L]

: " Modbus npotokon: | TCPIP -
G [TlT] F

ALpec TpaHcnopTa: [Sn:kets.Km 01 |v]

I fomar]

Puc. 4.1.7. Cmpanuya ob6vekma KOHmMpoaiepa npu ycneunom oomene ¢ husuieckum KOHmMpOoLIepoM.
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B cinyuae ycnemHoro obMeHa ¢ (U3MYECKUM KOHTPOJJIEPOM Mbl IOJIyYUM OIMCAHHBIE JIaHHBIE
KoHTpoyiepa B uHppactpykrype OpenSCADA. YBuaerh 3T JaHHBIE MOXXHO Ha BKIaake "ATpuOyThI"
Hamux napamerpoB AT101 1 (puc.4.1.8) u AT101 2. IlockonbKy OIpoc MPOU3BOIUTCS PETYISPHO U C
HNEPUOUYHOCTBIO B CEKYH]ly, TO Mbl MOXKEM HaOJII0JaTh UX M3MEHEHUue, Haxumass KHOnKy "OOHOBUTH
TEKYILYIO CTPaHUIy" Ha MaHEIU UHCTPYMEHTOB.

g-."l O OpenSCADA QTCfg: Jemo cTaHuus

®aiin  PepakTupoeaHwe Bua Nomowe QTStarter

8 80O ax L2200V 29
= g

Mapamerp: AT 101_1

Eg OeMo cTaHuWA
. ,.h- Bazel AanHeIx MapameTp ATpWBYTEI ApxWEALMA
"_ﬁf, BEezonacHocTe - - :
_,f TpaHcnopTel 10 AT101 1
E|-.- TpaHcnopTHEIE NpoTo
H'I—I'P-peanwaau.wﬂ Mma: AT 101_1
- CobcTEeHHEIM NpoTok BNnEaHME:
[l Monezoeatencccunid np
EH MadBUS
b tast
..... gate —
- opc UA
= J CHBop AaHHEX
B Moy me: OwkBkar g
-- Wnw=z ucrodHWMKE OB .
El ModBUS T e
¢ [ testTCP T BEIXOA! 16728
F} testRTU —
=k kM 101 Mpowvzeoa.: | 200 —

AT 101_1

b AT 101_2
i+ DCON knueHT g

Fl- SHMP knmeH
[l <>

B raman

Puc. 4.1.8. Cmpanuya onucannvix ampubymos napamempa AT101 1.

Ha sTom xoHurypamus coopa 1aHHBIX CUATACTCS 3aKOHUYEHHO.

4.2. OopabdoTka mosryyeHHbIX JaHHBIX TII

Yacto BcTpedaeTcss CHUTyalus, KOTrJa WCXOAHBIC JaHHBIC, IOJTYYCHHBIE W3 HMCTOYHUKA JIaHHBIX,
SBIISIOTCS "CBIPBIMU", T.€. HETOTOBBIMH WJIM HEYJAOOHBIMU JUISI BU3YallbHOTO TPEJCTABIICHUS, MOITOMY
HEOOXOJAMMO BBIOJHUTH OTy TMOATOTOBKY. B HamiemM mnpumepe Mbl TOJYYHIIM JIaHHBIE, KOTOPHIE
MOCTYIAIOT B KOAE OT IIKaJIbl BHYTpU KOHTposuiepa. Haia 3aaua — BBINOIHUTH BHIYUCIICHUE PEAIbHBIX
3HaYCHWH U3 TOJNY4YCeHHBIX JaHHBIX. OOpaboTky manHeix B OpenSCADA MOXHO JenaTh, Kak
HEMOCPEJICTBEHHO NpU BH3yaiu3anuu, Tak U B moxacucteme "COop nanubix". OgHAKO, CMEIIMBaHUE
npoliecca BU3yaln3alud U 00pabOTKH MCXOIHBIX JAHHBIX BHOCHUT ITyTaHUIY B KOH(UTYpalHUio, a TaKkKe
JienaeT MoJydyeHHbIe 00pa3bl BU3yaTnu3alli Majio MIPUTOIHBIMHE JIJIs TOBTOPHOT'O UCTIOIB30BaHusl. [1o 3Toit
MIPUYUHE BBIMOJIHUM MOJTOTOBKY JaHHBIX B Tojicucteme "COop maHHBIX".

Boruncnenus B nogcucreme "CO0p 1aHHBIX" BBITOIHSAIOTCS TOCPEACTBOM MOJYJIS IOTHYECKOIO YPOBHS
LogicLev u ma0noHoB mnapamerpoB mnojcuctemsl "COop naHHbIX". JleTalbHee O3HAKOMHUTBCS C
KoHuernuei "Jloruuaeckoro ypoBHs" MOXHO 10 ccbuike http://wiki.oscada.org/Doc/DAQ#h831-9.

JlJiss BBITIOJTHEHUS] BBIYUCICHHH B MOJYJIE JIOTMYECKOTO YPOBHS HYXKHO TIPEIBAPUTEIBHO CO3/aTh
mraboH mapametpa noacucteMsl "Coop naHHbIX". JIJIs 3TOr0 OTKpOeM CTpaHHIly OMOIMOTEKH MIabIOHOB
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"bazoBbie mmabmonsr" ("lemo cranmms"->"Coop maHHBIX"->"buOmmoreka 1mabimoHoB"->"ba3zoBbie
m1abaoHbBI") M TMOCPEICTBOM KOHTEKCTHOTO MEHIO co3manuM oObekT madnona "airCooler" ¢ mmenem
"Bo3aymHenii  xonmogwibHUK". CTpaHWIla KOH(PUTYpalMu TMOJYy4eHHOTO OOBEeKTa TMpejcTaBiIeHa Ha
pucynke 4.2.1. DTta cTpaHMIIa COJAEPKUT pas[ed COCTOSHHUS M OMEPAaTHUBHOTO ympaBieHHs. Mbl MOXeM
cleNaTh MAOJIOH JOCTYITHBIM, YCTaHOBHB (DJIaXKOK HAINPOTHUB COOTBETCTBYIOMIETO TOJsA. JlocTymHbIe
mabJaoHbl MOTYT TMOJKJIIOYAThCA K Mapamerpam cOopa JaHHBIX, a MapaMeTpbl OyAyT BBINOJHATH
BBIYUCIICHUS 1O 3ToMy mabnony. B mone "Mcmonp3oBaHo" ykas3bIBaeTCS YHCIO OOBEKTOB, KOTOpBIC
WCIIOJIB3YIOT JaHHBIM Ia0JIOH I BhIUMCIEHUA oOpa3a mapameTrpa. B paspene "Kondurypanms"
COJIEPKATHCS TOIBKO YKe 3HAKOMbBIE HaM MO KOHPUTypaIuu.

.--l O OpenSCADA QTCfg: Jema cTaHuMa

®aiin  PesaktupoeaHve Bua  MNomowre QTStarter

8B 000w 1 &l200 29
||."1MF| B

LlabrnioH napameTpa: Bo3ayLLHbIA

£ ¥erpoficrea ACKY

R Chop AaHHEIX CUCTEME XonogrnbHKK

E- oPC UA

- Feywosad kapTa WaBnow | 10 |

-- NorvHeckidl ypoeeHs

-- BeMWonMTENE Ha java noAc —~ CoCToOAHWE

(- Chop gaHHelx Siemens

El Diamond nnatel chopa aal Aserynen: D

[Eh BuEaworara wabnowos: WenonezosaHo: g

Eh Bazoekie WwWabnoHe —KoHndWurypauua

- Py-qHoW BBOA (¥HKG) Id: aircooler

e CHMPH, ANCKpEeTHaA

-+ CUMH, aHanar, no rpaky Mma: |BozaywHeld xonodlneHKEK
w AHanor, cirH, [¥YHud)
- BRok anckp. (¥Hud)
- AL MMAYNECHEIA CrH
- PacxoldomMepHEId y3en
-~ BRoK AWCKp. NapaMeTy
- AHanor, cirH, [¥Yaud, —
- ML enrH, (¥Hud, cocr
BozayWHEM xonognne

| Apxuew -
@ ChneuyuancHele -
(4] (1]

OnucaHue:

B raman

Puc. 4.2.1. Cmpanuya xoughucypayuu odvekma wabioua.

OcHoBHas KoHpUrypamus u GopMupoBaHue mabIoHA MapamMeTpa cOopa JAaHHBIX OCYIIECTBISETCS BO
Bkiagke "IO" (puc.4.2.2) mabnona. JleranpHoe omucaHuWe Tporiecca GOPMUPOBaHUS MAOIOHA MOMXHO

MOJIYYHTh 10 ccbutke: http://wiki.oscada.org/Doc/OpisanieProgrammy#h827-6.

Coznanum B mabnone aBa cBoiictBa st BxoaoB ("TiCod", "ToCod"), nBa nns Berxogos ("Ti","To") u
omuH npo3paubiid ("Cw"). CeotictBam "TiCod", "ToCod" u "Cw" ycranoBum ¢aar "Kondurypamus" B
"CBs3b", YTO MO3BOJUT K HUM MOABs3bIBAaTH "chipoil" ucrounuk. ITapamerpam "Ti" u "To" yctanoBum
¢mar "Atpudyt" B "Tonbko urenue", "Cw" B "IlonHbii goctyn" mis GopMUpOBaHUS TPEX aTpUOYTOB: JABA
TOJIKO Ha YTE€HHE W OJMH Ha TIOJHBINA JOCTYII, Y PE3yIbTUPYIOILIETO TapaMeTpa cOopa JaHHBIX.

S3b1k iporpammel ycranoBuM B "JavalikeCalc.JavaScript", a mporpammy B:

Ti=150*TiCod/65536;
To=100*ToCod/65536;
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-+ @ OpenSCADA QTCfg: lemo craHumMA - 0 b4
@aiin  PepnakTwpoeaHwe  Bug  DoMows  QTStarter

BBO00O0aK 1200 8O

Mma [:] -
T Tormiackniiyposos Liabnox napaMempa: Bo30yWHbI X0n00UnNbHUK
3 M
WaBno 10
a
10: —
Id MmA Tun Pexum ATpWEYT oHcpMIypaun |  3HadeHWe
1|TiCod |Tikog Llenbiit Bxog |He atpuiyr CBA3b MapameTp|Ti
2|ToCod |Tokopg, Llenbli Bxog |He atpuyt CBA3b MapameTp|To
- CHop AaHHeX Siemens 3| Cw Mpouaeog. Llenbiit Bxog |MonHeli goctyn | CBA3b MapameTp|Cw ||
...Esnmcogzs; ;ZT:HX - 4|Ti Ti BewgcTeeHHbIA | Bxof | TonbKo uTeHWwe | KoHETaHTa
E}- Bubnuomera wabnoHos: 5(To To BewecTeeHHbI | Bxog | TonbkouTenue | KoHeTaHTa
g E:aoame wabnoHs! 6|f_frg YacToTa oficyéTa dyHkumK (M) |BewecteeHHbl |Bxog | He atpwbyT KoHctanta (1000
- AHanor. curH. (YHud) e 7|f_start |dnaraanycka dyHkLamn TNormueckui Bxon | He atpubyt KoHcTawta |0
- AHanor. curH. (YHud, cocto -
- CWIH. DMCKpETHAA 8|f_stop |®narocTaHoBa GyHKLAK TNorwdeckuit Bxon |He atpwfyr KoHctawta |0
-- BNOK OMCKp. NapaMeTpoB . n n -
. BIIOK Zekp. (YHIG) Fablk NporpaMme; [Ja\raL|keCaIc.Ja\raScr|pt | ]
- PacxofoMepHBIRA y3en e Mporpamma:
- PydHOM BBOA, (YHKd) : p—
- ML cirH. (YHU, COCTOAHK $"_11‘|'.f'|._Illcgd
- TV MMIYNBCHBIA CHTH. (YH o=lLitoto
- CUTH. aHanor. No rpaHuuan
- BO3OYWHGIR X0NO4MNEHUK
H- [ ApxuBsl s
H- (4 CneuManbHble .
! !l Monb3oEaTenbokne MHTEPGERCH E
P @l oeanoeo o see mumaess
T I ) F
-

[ J

[ Ffroman] 4

Puc. 4.2.2. Bxraoka "[0" cmpanuywl kongueypayuu oovekma uiabioua.
[TosyueHHBII 11a0J0H COXPAHUM U YCTAaHOBUM (har TOCTYITHOCTH.

Teneps co3gaguM 0OBEKTHI KOHTpOJUIepa M mapameTpoB B Moayie "LogicLev" moacuctemsr "C6op
nauHbIX". KonTpomtep u ero nmapamerpsl B Moayiie "LogicLev" co3maioTcs HISHTHYHO PaHee CO3IaHHBIM
B Moxayne "ModBUS" Ha crpanune: "emo cranmus"->"CO6op nanabIX"->"Mogyns"->"Jlornueckuit
ypoBeHb". O0bEKThI HA30BEM UICHTUYHO 0O0BbekTaMm B Moayie "ModBUS".
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O6bexT koHTposiepa Mmoayns "LogicLev" (puc.4.2.3) He wumeer crneuupuyueckux HACTPOCK U
YCTaHOBJICHHBIE TT0 YMOJYaHUIO MOKHO HE Tporath, kKpome moJs "[lnmaHupoBaHue BEIYUCICHHIA", KOTOpOE
YCTAaHOBHM B OJIHY ceKyH1y. [lepen moOaBieHremM mapaMeTpoB HY)KHO BKIIFOUMTH KOHTPOJUIEP, YCTAHOBHB

¢uiar "Bkitouen".

s+ OpenSCADA QTCfg: lemo cTaHUWH
QTStarter

daiin  PepaktupoeadHwe Bug  [omows

lAmA

= i Jemo cTaHumA

“3 Ba3bl JaHHkIX
{i BesonackHocts
i/ TpancnopTsl
at TpaHCNopTHBIE NPOTOKONL
/| CGop AaHHBIX
= Modyns:
& Mogyne BFM
§ BroyHbIA BEMHCTIT
7. LUNK3 MCTOMHWEDE
« DCOM KnueHT -
@ BbMMCOWTENR Hajd ™"
1 Normdeckmit yposeH
3 KM 101
FKCNEpUMEHTANEH
= ModBLUS
= QPC LA
mm SHMP KknueHT
e CEOP DAHHBIX Siem
1 3eyxoean kapra
R CBop 0aHHBIX CHCTE
butnuomexa WwabnoHoa:
[ ] Apxnesl -
4 CrneuwansHele
@l [Monb3oeaTenbCLKME MHTER
9 YNpaeneHWe MogynamMAI

o-E-E-E-E

B
E

®H-EH-FH-E-EH

S_enrer

Loop E
=) | oop S5L hd
1 Erick 4 |P

QO AX &L 200 0@

Konmponnep: KM 101
KoHTponnep | [Mapamerpkl

—COCTOAHWE
CTamc. 1:BkmoveH.
BrnwueH: [+

Janywex: [ |
Bl koHTponnepa: [ ** |v]

~KoHdurypauma
ID: Kkm101

Wma: | KM 101
QOnucadue:

Brnwuatk: v

3anyckats: [

Tafnwua napameTpoe no wabnoxy: [ LogLevPrm_kM101

Tafnuua napamMeTpoe ONA OTPAMEHWA: [ LogLevPrmRefl_kKM101 ]

MNaHWpOEAHWE BBIMUCTEHMA: [1 |v

YpOoBEHE NPUOPUTETA 330341 NOMYHEHWA JaHHkx: | O I%]

L

Fromn

Puc. 4.2.3. I'nasnas éxnaoka nacmpoiiku obvekma konmpoaiepa mooyis LogicLev.

BoicTpbinn ctapT OpenSCADA 29



O6bexT mapamerpa konTposuiepa mouayis "LogicLev" (puc.4.2.4) u3 cneunduyeckux HaCTPOEK UMEET
"Tun", rae Hyx)HO yctaHoBUTH "Jlormyeckuit" (std), a B mome "lllabmon mapamerpa" BBIOpaTh ampec
CO3JAaHHOI'0 HaMH I1a0JI0Ha.

#+ 2 OpenSCADA QTCig: lemo craHuMA
dain  Pepaktupoeanne  Bun MNomows  QTStarter

ABO0QCO AR L2000 AD

MmA [i]
stTTE Mapamemp: AT 101_1
i TeeT ModBus 1}
' testOPC MapameTp | ATpubBytbl | Apxueauma | KoHdurypaums wafnoHa
L KM 101
- @ TpaHcnopTHLIE NPOTOKOME ~CocToAHue
El- [ +| CGop AaHHbIX THN: gt
El Modyns: _
El- YeTpoicTea ACKY BrnioueH: (]
B} Mogyns BFM B
E}- BNoYHBIR BBMUENUTEME KoHpunypaLia
E}- LUMo3 MCTOYHMKOB faH-— ID: AT101_1
EF DCOM KEnWeHT _
El- Diamond nnatel chopa Wmis: | AT 101_1
B}l OBopynoeaHue ICP DA OnucaHue:
E}- BeMUCIWTENE Ha java [
EF- JToTWHECKWA ypOBEHb |+

B} JKCMepUMEHTaNkEH

-ModBUS Brniodate: [+
-QPC UA

i MOHWTORWHT MALWWH GK

- SMNMP KnneHT

i CO0p faHHBIX SiemenE
El- 3pyK0BEAA KapTa b
F | P | 4k

WabnoH napameTpa: [base.airﬂuuier |v]

<[foman) |

Puc. 4.2.4. Cmpanuya xongueypayuu napamempa koumpoinepa "LogicLev".
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Kpome 6a3oBoii KOHPUTypaluu mapameTpa HyKHO CKOH(PUTYpUPOBATh MOJKIIOUYEHHBIN 111a0JI0H (pHC.
4.2.5). Bximaaka koHdurypanuu malioHa MOSBISETCS B pekume mnapamerpa "Bxiouen". BrmouuTtsb
napamMeTp MOXKHO, BKJIIOYMB TpenBaputeabHo KoHTposuiep. ®dmar "IlokaspiBaTh TOJNBKO aTpHOyTHI"
NO3BOJISIET YCTAHABJIMBAaTh OTHENBHO Kaxayro cBsA3b (puc.4.2.6). Ilockonmbky ™Mbl B m1a0ioHe
nperycMOTpUTeIbHO ommcanu (opmar ceszeid B Buzae "[lapametp|Ti", To Bce Tpu CBSI3HM MBI MOXKEM
YCTAaHOBUTh MPOCTO YKa3zaB ajpec K mapameTpy B KoHTpoiuiepe "ModBus". VYkaxkem azapeca
"ModBus.KM101.AT101 1" u "ModBus.KM101.AT101_ 2" B cOOTBETCTBYIOIIMX MapamMeTpax.

HyxHO oT™MeTuTh, 4TO BCe TOJIsA BBOJA aapecoB 00bekToB B OpenSCADA cHaOGXeHbl MEXaHU3MOM
HaOopa azapeca. JlaHHBI MeXaHU3M IMOJIpa3yMeBaeT IO3JEMEHTHBI BbIOOp, B Mpolecce KOTOPOTo
MIPOUCXOANT JBIKEHHE B TiyOb. Hampumep, npu nabope agpeca "ModBus. KM101.AT101 1" BHauane
Mbl OyZieM MMETh BO3MOXKHOCTbh BbIOOpa THUIIA MCTOYHMKA JaHHBIX, B 4yHcie KOTOphIX Oyzaer "ModBus".
Bribpas mynkr "ModBus" B mepeueHb JOCTYHHBIX AJIEMEHTOB JUIS BBIOOpa H00ABSTCS KOHTPOJIIEPHI
monynsa "ModBus", B uncne xoroporo 6yaer "ModBus.KM101". Beibop anementa "ModBus.KM101"
N00aBHUT B CIIMCOK MapaMeTpsl KOHTPOJUIEpa U T.J. 10 KOHEYHOTO 3JIEMEHTa B COOTBETCTBUU C UEpApXUEH
o6bexToB (http://wiki.oscada.org/Doc/OpisanieProgrammy#h827-6). Jlis BO3MOXHOCTH BO3BpaTra Ha
YPOBHHU BBIIIE€ B CIIMCOK BbIOOpa BCTABISIOTCS 3JEMEHTHI BCEX BBILIECTOSIIIUX YPOBHEH OT TEKYIIEro
3HA4YCHUs aJIpeca.
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Puc. 4.2.5. Bknaoka "Kongueypayust wabnona” cmpanuysl napamempa konmpoanepa "LogicLev".
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Puc. 4.2.6. Bkraoka "Kongueypayus wabnona” cmpanuysl napamempa konmpoaiepa "LogicLev” ¢

Pazeopomom ceszell.
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CoxpaHuM co3JlaHHbIE 00BEKTHl KOHTpoJuIepa U nmapameTpos. [locie 3Toro 3amycTuM KOHTpOJIIEp Ha
UCTIOJIHEHHE, YCTaHOBUB ¢uiar koHTposutepa "3amymieH" B pasgene "CocrosHue". Ecnu Mbl HUYEro He
MPOIYCTHJIM, TO BBIYMCICHUE YCHEmHO 3amycturcs u B mosie "Cratyc" MBI TONYYUM TMOJ00HOE
IIpeJICTaBIeHHOMY Ha puc.4.2.7.
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Puc. 4.2.7. Cmpanuya ob6vekma KoHmpoanepa npu yCneunom bl4ucieHuu KOHMpouiepa 6 Mooyie
"LogicLev".
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B cnydae ycnienHoi o0paOoTKH Koja mabjioHa B mapaMeTpax MbI IMOIy4uM 00paboTaHHbIE TaHHBIE B
unppactpykrype OpenSCADA. VYBuzmers 5TH AaHHBIE MOXXHO Ha BKIaake "ATpuOyTsl" Hammx
napameTtpoB AT101 1 (puc.4.2.8) u AT101 2.
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Puc. 4.2.8. Cmpanuya ampubymos napamempa AT101 1 mooyna "LogicLev".

Ha stom xoHdurypaims o6paboTKy JaHHBIX CYUTACTCS 3aKOHYEHHOM.
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4.3. THHH3I/IpOBaHHI)Ie mapaMmeTrpbl HCTOYHUKOB JaHHBIX

B npeapiaymux paszzmenax ObLT ONMMCaH MEXaHHM3M IMOJKIIOYEHHS HCTOYHHMKA TAHHBIX O OOBEKTY
anmapata ("Bo3mymiHblid X0JOAMIBHHK'"), KOTOPBIA IpeaycMaTpuBaeT OOBbEIWHEHHWE BCEX CUTHAJIOB B
OJTHOM OOBEKTE MapamMeTpa UCTOYHMKA AaHHBIX. OHaKo OoJjiee pacrpoCTpaHEHHBIM MOIXOAO0M SIBIISETCS
dopMupoBaHne 00bEKTa TMapaMeTpa BOKpPYr CcHUrHajia, Hampumep, '"Temmeparypa Ha BbIXOJ€
xonomwibHuka AT101 1 (TE1314 1)".

Co3manue oO0BEKTa MapaMeTpa BOKPYr CHTHala IO3BOJISIET (OPMAIM30BATH €ro OINKCAaHHE [0
11a0JIOHOB AHAJIOTOBBIX M JAMCKPETHBIX CHTHAJIOB, BKJIIOYMB B HHUX BCIO HEOOXOIMMYIO 00paboOTKy,
CUTHAJIM3AIUIO U JPYTYI0 XapakTepHylo uHpopMmaruio. s mpocToil KOHGUTYpallud THITH3UPOBAHHBIX
AQHAJIOTOBBIX M JIUCKPETHBIX cHUTHaOB B Oubmmorekax OpenSCADA mnpenycMOTpeHBI 11a0JI0HBI
napaMeTpoB, a MHOTHE 00pa3bl BU3YAIbHOTO MPECTABICHNE aIallTUPOBAHHBI K paboTe U CBSA3BIBAHUIO C
TaKMMH TTapaMeTpaMHu MPsMO, 0€3 AeTaIU3aI[uH 110 aTpUOyTaM.

OObuHO 1 (opMHpOBaHUS OOBEKTAa IapaMeTpa Ha OCHOBE WIA0JIOHA HCHOJIb3YeTCsl MOAYJs
Joruyeckoro ypoBHs Logiclev, kak 3TO ObUIO OMUCAHO B MpeabLaymeM pasaene. OnHako psa MOAyIeH, B
ToM unciie 1 ModBus npesocTaBisitoT BO3MOKHOCTB Cpa3y CO3/1aBaTh JOTMYECKUE ITapaMeTphl, HA OCHOBE
mabiiona. /lo6aBuM HOBbIE OOBEKTHI MapamMeTpa, OTKPHIB B KOH(UIYpaTOpe CTPAHMILy HAIEro oObeKTa
koHTpoiuiepa "ModBus", panee co3maHHOTO, W B KOHTEKCTHOM MeHIO myHkTa "KMI01" mHaxmém
"Jlo6aBuTH".

OOnexT ananorosoro napamerpa HazoBéM "TE1314 1" mw ums "TE1314 1" (puc.4.3.1). Tun napamerpa
ycranoBuM B "Jloruueckwii (logic)", madnon nmapamerpa Beioepem "base.anUnif", onucanue ycTaHOBUM B
"Temnepatypa Ha Beixoge AT101 1", yctanoBum duakku "Brorodats” u "Bxiroden". Jlanee HaM HYKHO
HAaCTpPOUTH MIAOJIOH TapameTpa, B mosiBuBiIeiics Bkiaake "Kondurypamus mabmona" (puc.4.3.2): mome
"Bxon" ycranaBnmuBaeM B 3HaueHue aapeca ModBus-peructpa storo mapamerpa "R:101"; mone
"MakcuMyM HIKanbl MOAY/s" ycTaHaBiuBaeM B 3HadeHue 65535, uro coorBerctByer 100 °C. lanee
nepexoauM Bo Bkianky "AtpuOytel" (puc.4.3.3) u ycraHaBnuBaeM HekoTopble mons: "Ex. uzm”
ycranaBnuBaeM B "rpaa. C"; "llkana muaumym" B "0"; "Ilxana makcumym" B "100"; "I'panniia BepxHss
aB." B "40"; "I'panuna Bepxuss npea." B "30". CoxpanuM 00BEKT mapaMmeTpa.
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Puc. 4.3.2. Cmpanuya xoughueypayuu wabnona napamempa "TE1314 1", mooyna "ModBus".
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Puc. 4.3.3. Cmpanuya ampubymos napamempa "TE1314_1", mooyns "ModBus".

BoicTpbinn ctapT OpenSCADA 37



OOnwekT auckpeTHoro napamerpa HazoBéM: "KSH102" u ums "KIII102". Tun napameTpa yCTaHOBHM B
"Jlormueckmii (logic)", mabmon mnapamerpa BbIOepeM '"base.digitBlockUnif", ycranoBum dQuaxku
"Bxmouats" u "Brorouen". [lanee Ham HY»XHO HaCTpOHWTH IA0JIOH TapaMeTpa, B MOSBHUBIICIHCS BKIIAIKE
"Kongurypamus mabnona" (puc.4.3.4): none "Komanga 'OTKpbITh'" yCTaHABIMBAaeM B 3HAYCHHE ajipeca
ModBus-6uta storo mapamerpa "C:100:rw"; momne "Coctosiaue 'OTKpBIT" ycTaHaBIMBaeM B 3HAYCHHE
aapeca ModBus-6ura "C:101"; mone "CocrosHue '3akpbITh' yCTaHaBIMBaeM B 3HAuU€HHE ajpeca
ModBus-6uta "C:102"; mone "Bpems yaepxk. komauasl (¢)" ycranaBiuBaeMm B (), TOCKOJIBKY KOMaHJa HE
uMmItysbcHas. Janmee mepexoaum Bo BKIAAky "ATpuOytel" (puc.4.3.5) u ymocTtoBepsieMcs B IOCTYITHOCTH
KOMaH[Ibl ¥ cocTosiHUM. COXpaHUM 00BEKT mapameTpa.
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Puc. 4.3.4. Cmpanuya xongueypayuu wadnrona napamempa "KSHI102", mooyns "ModBus".
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Puc. 4.3.5. Cmpanuya ampudymoe napamempa "KSHI102", mooyna "ModBus".
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4.4. Bkiroyenune apxupupoBanus aHubix TII

Bo mHormx 3amauax tpeOyercss BeaeHue ucropuu napamerpoB TII. [l BKIIIOYEHHST apXUBUPOBAHHSA
atpubytoB "Ti" u "To" mapamerpoB AT101 1 u ATI01 2 B paHee co3gaHHOM KOHTpPOJUIEPE MOIYJIS
"LogicLev" moctarouHo Ha Bkiagke "ApXuBanus' CTpaHHUIIBI MApaMETPOB BBIOPATh, KaKue aTpUOYTHI
apXMBUPOBATh M Ha Kakux apxuBaropax (puc.4.4.1). Beibepem apxuBaruio atpudyrtoB "Ti" m "To" B
apxuBarope "FSArch.1s". Toxe camoe MoxHO chenaTh /Ui arpulyra "var' aHaioroBoro mapamerpa
"ModBus.KM101.TE1314 1" u "com" guckpernoro mapamerpa "ModBus. KM101.KSH102".
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Puc. 4.4.1. Bknaoka "Apxusayus" napamempa AT101 1 mooyna "LogicLev".
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B pesynbprare 310l omepanuu OyAayT aBTOMATHUYECKH CO3/aHbl OOBEKTHl apXMBOB ISl BIOPAHHBIX
atpubytoB. Hampumep, oObekt apxuBa ans arpuOyra "Ti" mapamerpa ATI101 1 mpencraBineH Ha
puc.4.4.2.

. OpenSCADA QTCfg: lemo cTaHuyua

®aiin  Pepaktwpoeanve Bug Momows QTStarer
8B3O000 =X L&l B00 D@

Apxue 3Ha4yeHul: LogicLev.KM101.AT101_1.Ti

= Norvdeckui ypoBeHb
E- KM 101 —
AT 101_1 ApxvB | ApXMBATOBI | 3HEuEHWA |
AT101_2
FKCNEpUMEHTANEHEIR —CocToRHKME
- ModBUS BLINOMHASTCA: [¥]
- OPC LA KoHey, Gydepa:
mm SMMP KNWeHT U bydepa: 22.05-2012 10:26:17.0
=== CO0p faHHkX Siemens Hawano Gydepa: 22052012 10:24:38.0
{ 3eykoean kapra =
ﬂ CHop AaHHLIX CHETEMI e [ : |'l
Eutnuomera wadnoHoa: —Kondurypauus
[ ] Apxuesl - )
Modyns: - AT101_1_Ti
D DML AL WmA: [ LogicLevkKM101.AT101_1.Ti
c-LogicLevkM101.AT101 1.Ti .
LogicLevkKM101.AT101_1.To Onucanme:

LogicLevkM101 AT101_2.Ti
LogicLevKM101 AT101_2To
Systemn.AutoDA.CPULoad.load
BlockCale KM101.F101 var
BlockCale KM201.F101 var .
BlockCale KM301 F101 var s sl

BlockCalc KM102.F103.var TUN 3HAYEHUR; n

BlockCalc KM202.F103.var = - -
BlockCale KM302.F103.var METOMHWE: [AuTnthm aTpMBEYT NnapameTpa |v] [Log|c|_ev.KM1U1.ﬂT1U1_1 Ti(+) |v]

LogicLevexperiment.F3.var Mepuog Gytbepa (cek):

LogicLev.experiment.F4 var

LogicLevexperiment F_PP1 var Paamep Gydepa (egmumy): (100 5

System AutoDAMeminfo.use |
BrockCalc.Km 01.P101 var E HKecTkan ceTia BpemeHm Bydepa: v

(o] i S [» BricOKOE pa3pelleHue BpemeHin Bydepa: (W]

Puc. 4.4.2. Cmpanuya ob6vexma apxusa ampubyma "Ti" napamempa ATI101 1.
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OOBIYHO HACTPOMKH apXHWBa MEHATH HE HY)KHO, OJHAKO, €CJIU MoTpedyeTcss ocodas KOHPUTYypaIys, TO
e MOXHO C/eNaTh Ha yKa3aHHOM BbIIIE cTpaHulle. Yaiie MOXKeT MOHaJ00UThCs MoTyuyeHHe HH(popMaIiu
00 apxuBe. Hammpumep, y3HaTh pazmep apXxuBa Kak 110 BpEeMEHH, TaK ¥ Ha HOCUTEIE, a TAK)Ke B3TJISIHYTh Ha
rpa¢uk napamerpa (puc.4.4.3).

= OpenSCADA QTCfg: fleMo cTaHUMA

®aiin  PegakTupoBade Bwg  Momows QTStarter

880U L 200 0@

[« . .
S Tlormeckniyposshe Apxue 3Ha4eHui: LogicLev.KM101.AT101_1.To
- KM 101
ATAD1_1 [ Apwe | Apxnsatopbl | 3HaueHuA |
AT101_2
3KENEPUMEHTaMbHBII Bpems: [ 22.05201210:31:30 [~ [0 =
= OPC UA asmep (cek):
mm SNMP knuedT ApxueaTop: [:B
=== CHOp AaHHLIX Siemens TITETETAD :
a paguK:
| 3eykoeadA kapTa = =
E CHop faHHbIX CHETEMBI Paamep waobpameHua: [ 600 |7] [ 230 H
iuo'nuomexa wabnoxoa: reresisse T [ 0 lel [ 0 H
5. Mg}éﬁ::; Tpatuk 3HaYEHNI:

Bl Apxue sHayeHU:
LogicLev.KM101 AT101_1.Ti
evkKM101.AT101 1.To
LogicLevkKM101 AT101_2.Ti
LogicLevkKM101 AT101_2To
System.AutoDA.CPULoad load
BlockCalc. KM101.F101.var
BlockCalc KM201.F101 var
BlockCale. KM301.F101.var
BlockCale KM102.F103.var
BlockCalc KM202.F103.var
BlockCalc. KM302.F103.var
LogicLevexperimentF3var
LogicLevexperimentF4 var
LogicLevexperimentF_PP1 var
System.AutoDAMeminfo.use
BlockCalc. KM101.P101 var

[

Puc. 4.4.3. Bknaoka "3nauenusn” cmpanuysl obvexma apxusa ampubyma "To" napamempa ATI01 1.
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5. ®opMuUpOBaHUE BU3YAJIbHOI0 NPEACTABJICHUS

dopMHUpPOBAaHUE BU3YAIBHOTO MPEICTABICHHUS MOXET BBIMONHITHCS HAa TPEX YPOBHSAX CIOXHOCTH U
M0JIb30BaTE)Ib MOYKET BBIOpATh JHOOOW W3 HUX, B 3aBHCHMOCTH OT YPOBHS CBOHMX 3HAHMWA M HAJIAYIHS
OMOIMOTEK C TOTOBBIMU O0Opa3amMu U M1abJIOHAMHU.

[TepBoIii ypoBeHb TpeOyeT MUHUMAIBHON KBaJM(PHUKAIUK MOJIB30BATENS, HO MOApa3yMeBaeT HaJMUne
Oubimorexk MAOIOHHBIX KaJpoOB, HYKHBIX A pEUIEHUs ero 3ajadd. B pamkax mnepBoro ypoBHs
MOJIb30BATENIO JIOCTATOYHO 3HATh, KAaK MOJAKIIOYUTH JMHAMHUKY K CTpaHUIAM MIAOJOHHBIX KaJpOB U Kak
00aBUTh HOBBIE CTPAHUIIBI IIIA0JIOHHBIX KaJpOB.

BTOpOﬁ YPOBCHb MNpEeAyCMATPUBACT AOIIOJIHUTCIBHYIO CIIOCOOHOCTh CO3JaBaTb HOBBIC KaJpbl Ha
OCHOBE€ T'OTOBBIX KOMIIJIICKCHBIX 3JICMCHTOB, HYTeM MMpoCTOro Ux pasMCUICHUSA B obnactu Kazapa. I[J'I?I
obecnieueHus 9TOT0 KBaJ'II/I(i)I/IKaI_[I/IOHHOFO YPOBHA IIOJIB30BAaTCIIIO HOHa,Z[O6$ITC$I OMOJINOTEKH
KOMIIJICKCHBIX 3JICMCHTOB, HY>XXHBIX IJIA pCIICHUS €ro 3ajaq.

W Tperuii ypoBeHb IpelycMaTpUBaeT BIAJEHHE BCEMH WHCTPYMEHTaMH Cpeabl pa3paboTKu
Bu3yanbHbIX uHTEpdeiicoB OpenSCADA, BkiItouas CO3/1aHHME HOBBIX KOMIUIEKCHBIX JJEMEHTOB U
pa3pabOTKH HOBBIX HHTEP(EHCOB MOJIH30BATENS B IPOCKTE.

Bce pabGotsl Haj uHTepdeiicom BHu3yanu3auuu OyJaeM BBINONHATH B OKpy)XeHHM Moayns "Vision"
noacuctemsl "[lons3oBatensckue uHTepdeiice". s oTKpbITHs OkHa uHTepdeiica "Vision" HaxMmEM
BTOPYIO MKOHKY CIIpaBa Ha MaHEIM MHCTPYMEHTOB KOH(puryparopa. B pesynpraTe moimydyum OokHO, paHee
u300paxxénnoe Ha puc.3.3.
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Wntepdeiicel nmonbzoBarens-oneparopa B OpenSCADA peanusyroTcss mpoeKkTaMu BuU3yanuzanuu. B
O6uONMMOTEKE OCHOBHBIX AJIEMEHTOB I10JIb30BATEILCKOr0 MHTEpdeiica MpUCYTCTBYET MAOIOH THUIIOBOTO

IPOEKTAa BU3yalU3al[Mi, OCHOBAHHOIO Ha KOHLEMIMU OOBEKTOB CUIHAJIM3ALMU U BHJOB OTOOpa)KEHHUS.
[Tonp30BaTenp MOXKET HayaTh CO3[aBaTh CBOIO KOHLEHIMIO MHTepdeiica BU3yaln3aluu, B BUJE HOBOTO
IPOEKTa, & MOXKET HCIIOJIb30BaTh YKa3aHHBINA MIa0ioH. [y peanusanuyu HOBOTO MPOEKTa BU3yaTH3aIHN
noTpeOyIOTCS 3HAHUS TPEThErOo YPOBHSA M 3HAUMTENIbHBIE YCWINS, YTO HAaXOAMTCSA 3a paMKaMH 3TOTO
nokymenrta. Iloatomy Oynem paccMmarpuBarh CO3JaHHe UHTepdeiica BU3yaldu3allMd Ha OCHOBE
JOCTYITHOTO IIa0JIOHHOTO MPOEKTA.

~ OpenSCADA: Vision-pazpa6otka - [Bugket: /prj_tmplS0/pg_so]
anb'u‘l Pepaktupoeanne [poekt Bumker OkHo Bug  Momows  QTStarter
B A DEBREE L~ 0 Bde it eacd Tl PGB EBEE
MpoekThl
MmA |Tun |
5 [ AGLKS MpoekT
H-[ ] O030p apxveoE Mpoekt
E|° [pynnel cMrHanuaau... TNpoekT
[ MaHenn ynpaensHuA CTpaH...
KopHeeas cTpa
El- Mpynna 1 CTpaH...
JokyMEHTEI CTpaH...
™= Mpynnako... CTpaH...
lMoynnarp... CTpaH...
- Il Mpynna... CTpaH...
I Mpynna of... CTpaH...

B MHEMOCXEMBI CTpaH...
- Zad MHEMO 1 CTpaH...

Peuen... CTpaH...

- TH Peuen... CTpaH... V==
Mpynna 2 CTpaH... 6

- CBOOHEbIE rpadukn  CTpaH...

]M] MpoekTel l

= ATPUBYTal
é‘ ATprByT 3HaueHe |~ |
2| d S0
<| My Ipri_tmplSOipg_so |}
| - Pogutens fwlb_Mainiwdg_Ro... | |
5| -~ Bnageney root:UI
Z( = Doctyn RWRWR_
O . KopeHe Box
— - mA KopHeean cTpaHuL, ..
KopHegan cTpaHuLl. ..
DI 0GLEKTOR CUTHANMA. ..
- BrnwodeH true
- AKTURHKIG true Bees
ep o R IENNZ~—=|I=2CcUn1= | . mxil ke rIAL-S 17300 »
100%)[|[¥am. paamepal[][root 4

Puc. 5.1. lllabnounusiii npoexm no KoHyenyuu 00beKmo8 CUSHAIUIAYUU.

Jannplii mabnon coxepxut nse BerBu: "[lanenu ympamnenus" u "KopHeBast ctpanuna". BeTb
"[Tanenu ympaBieHUsA" COAEPKUT HAOOP KaJIPOB THUITOBBIX MaHEJICH YIPaBICHUS U CIICIUATU3UPOBAHHBIX
kanpoB. BerBp "KopHeBas cTpaHuna", ¢ KOpHEBOI CTpaHHULEH B OCHOBE, COAECPIKUT MOJBETBH OOBEKTOB
curHanmzanun "I'pymma 1", "I'pynma 2" u oTnenbHY0 BeTBb CBOAHBIX rpadukoB "CBomuble rpaduku'.
[TonBetBu 00BekTOB curHanuzanuu "I'pynma {n}" wumeorT uudpoBol HIESHTUPUKATOP U MOTYT
pacmupsATeecst n1o0aBieHueM BIUIOTH a0 16. IlpucyrctBue monserBu "I'pymma {n}" oTpakaercsa Ha
aKTHBALlUM COOTBETCTBYIOIEH KHOIKM OOBEKTa CUTHAJIU3AIMM KOPHEBOW CTPAaHUIIBI, YTO MO3BOJISIET HA
HUX mnepeximoyatbesd. Kaxnas nmoxaserBs "I'pynma {n}" comepKUT KOHTEHHEpHI MM IIa0JIOHBI BHJIOB
otoOpakeHus, 00braHO: "MueMocxemsl", "['pymmer rpadukos”, "I'pynmsl koHTYpoB", "'pymiiel 0030pHBIX
kanapoB" u "JlokymeHThl". Hanmuume cTpaHull B KOHTeHHepax OTOOpa)KeHWH BKIOYAaeT BO3MOXKHOCTb
BbIOOpa ATOrO OTOOpAXKEHUs, Ui COOTBETCTBYIOIIETO OOBEKTAa CUTHAIM3AIMK KOPHEBOM CTpPaHUIIBI.
JletranbHee O  CTPYKType  KOPHEBOM  CTpaHHUIBl  MOXHO  O3HAKOMHUTBCS IO  CCBLIKE

http://wiki.oscada.org/Using/GraphicElementsl ibraries/MainElements#h1036-45.

st co3ganus coOCTBEHHOTO MPOEKTa BU3YaIM3alUH M10JIb30BATENb MOYKET CKOIMPOBAThH I1a0JIOHHBIN
MPOEKT U Ha3BaTh COTJIACHO CBOEil TeMaTuke. MbI-)Ke MPOJOHKMM HEMOCPEACTBEHHO C IIAOJIOHHBIM
MIPOEKTOM, ITOMEIIIAst HAlll CTPAHUIIBI B KOHTEWHEpa MHEMOCXEM U TPYIII rpaduKoB.
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http://wiki.oscada.org/Using/GraphicElementsLibraries/MainElements?v=1crs

5.1. loGaBJieHre MIA0JJOHHOM CTPAHMIBI B IPOEKT M MOAKJIIOYECHHE THHAMUKH

PaccmoTpum 3amady mepBOro ypoBHSI CIOKHOCTH, KOTJa B YK€ pa3paOOTaHHOM HHTepdeiice HYKHO
MOAKITIOYUTh JAUHAMUKY K 1ma0iaoHHOW crpanunie. Ilonstue "IllaGmoH crpaHuIiel" moapasyMeBaeT
CTpaHMILy HA OCHOBE KOTOPOM, IMyTEM HACIEOBaHUS, MOXKET CO3AaBaThCs MHOXKECTBO KOHEUHBIX CTPAHUIL
BU3yaJIM3aIlii C HHIUBUIYAJIbHBIM TIEPEYHEM AUHAMUKH. [IpumepoM Takux cTpaHull sBistoTcs: "[pymnmna
rpaduko", "I'pynna kontypoB", "I'pynmna o63opHbix kaapoB" u "CBomsble rpaduku". Ha puc.5.1.1

npejcTaBieHa mabnonHas ctpanuma "['pynma rpadukoB" B mepeBe mpoekta "['pynmbl cUrHanIM3anun
(mra6mon)".

'r_:-’—a Vision-paspafoTka
gaﬁn Pepakthpoeadne [poekt Buaker OkHo Bua  Momowk QTStarter
o 2 : @ e G R (D (W - —
= 1 A LE TRl [Tl el | ( | Tex e
= ieé = i | ) A > [
MpoekTel

-

Bunscet: /prij_tmpl50/pg_so/pag_1/pg_ggraph

|L'1Mﬁ

8@ Fpynnel curHanmsagnida (wab rpyl'll'la Fpatbl."lKOB
B I KopHesas crpaHuua (OC
B Mpynna 1

MpoekTel

- [l Tpadukn 1
- AoKYMEHTE]
- MHeMocxemel

Buawer

== Mpynna KoHTYRoE
-l rpynna ofzopHe:
Fpynna 2

CeoAHele rpadukn
aHenW ynpaeneHuA

B AGLES

O I ()
ATpnyTeI

|ATpM6'¢T |3Ha‘-|EHME

ArpuByTel

CeAzn

-
(4]
00l pamepalraman

Puc. 5.1.1. lllabronnas cmpanuya "I pynna epaghuxos”.

[[Tabnonnas crpanuna "I'pynma rpadgukoB" mpemocTaBiIsieT BO3MOXKHOCTh MOAKITIOYUTH 10 BOCHMH
CUTHAJIOB JIJISl OJHOBPEMEHHOTO UX 0TOOpakeHUs Ha rpaduke. DIEeMEHThl 0TOOpaKEHHsI 3HAUCHUS CBEPXY
ABTOMATHUYECKU CKPBIBAIOTCS JJISI HEYCTAHOBJICHHBIX CCHUIOK.
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http://wiki.oscada.org/Using/GraphicElementsLibraries/MainElements?v=1crs#h1036-37
http://wiki.oscada.org/Using/GraphicElementsLibraries/MainElements?v=1crs#h1036-22
http://wiki.oscada.org/Using/GraphicElementsLibraries/MainElements?v=1crs#h1036-14
http://wiki.oscada.org/Using/GraphicElementsLibraries/MainElements?v=1crs#h1036-30
http://wiki.oscada.org/Using/GraphicElementsLibraries/MainElements?v=1crs#h1036-30

Cozganum HOBy0 rpynmy rpadpukos "I'paduxu 2" B mabnoHHoM koHTeiiHepe "I'pynna rpaduxos”
NepBOil Tpynmbl KOpPHEBOH cTpaHuubl mnpoekta "I'pynmbl curHamuzammii (mabmoH)". Jlns storo B
KOHTEKCTHOM MeHI0 yHKkTa "I 'pymma rpadgukos" BeroepeM "J[00aBuTh BU3yalbHBIH 35ieMeHT" (prc.5.1.2).
Jns BBOAa uIeHTU(UKATOpa W MMEHM HOBOTO BHU3YaJbHOI'O 3JIEMEHTA IOSBUTCA IUAIOT HMX BBOJA
(puc.5.1.3). Beeaém unenrudukarop "2" u ums "I'paduxu 2".

Vision-pazpafoTka

¢a|.1n Pepaktupoeanne [poext Buaker OkHo Bua MNomowe qTEtarter

'|‘ .- n-nu“g_hﬁh ............

rrrrrrrrrrr MpoekTel

MmA

EI‘ Mpynnel cMrHanuzauki (wabno...
El- Ml KopHesaa crpaHvua (OC)
i [Erpynna il

I BuaxeT I MpoeKTel

Mpynna rpadgueo
{ | rpadivkn 1 - 3anycTMTeE MCNONHEHWE NPOEKTA
E}- OoryMeHTEI -
_. Muemacxamel a Hoeel npoekT
. ™= pynna koHTyYpoE| & HOobae 'Te BMZyanEHEIA 3NeMeHT Ctrl+1
i - I rpynna ofsopre '
. Fpynna 2 ' ¥aanuTe BMIYaneHBIA 3INEMEHT Ctrl+HD
: - Ceoaneie rpadmkn . CHHMETUTE MZMEHEHMA BMEYANEHOro 3NeMeHTa
- Nanenn YAPABNEHWA
= n_ AGLKS . CeoicTEa EWMEYaneHOro 3INEMEHTa ctrl+P
1 I | ‘- PegakTHpOBAaTE BEMZYANEHEIN 3Ne@MeHT Ctrl+E
L Ry ATpulyTa [ Erdsmmsrmzsy Gz >
“E' ArpubyT |3Ha-|2Hm! EwBnuoTteka: mnEls 3
E— - 1d ggraph EuBnuoTeka: AGLES k
| MyTs fpri_tmplSO/pg_. EwBnuoTeka: Main 4
- PoadTens Swlb_Main/wdg_...
z - KapeHs Box ﬁ EwbnuoTekxa: test 4
=
S Wna Cpynna rpadmko BEwBnuoTeka: originals »
T - OAWCAHWE LWaBnoH crpaHm.. ag Belpe3aTe BM3YankHelid 3NeMeHT Chrl+x
:‘_ KonWpoEaTe BU3YankHEIA 3NeMeHT Ctrl+C
- BENHHEH true
R ——— false :h) EcTaEMTE BMEYanEHEI SNEMEHT Sl
EJ MeomeTpua [0, 0, 900, 600,..
+ ! * SarpyszuTe vz B
._ MNoMow ke [.] .
. CoxpaHnTe 8 B Ctrl+s -
HaxaTe anA aobaeneHMA BEMzyankHoro 2 ﬁ' CEHOBWTE NpoEKTE :.'rpaHvlluuqi |E| Mam, pazMepa El rarman d

Puc. 5.1.2. Jlobasnenue epynnot epagpuxos "I pagpuxu 2".

AaTe BUAKeT/CcTpaHuuy

|f MpHHATE

| x OTMeHa

4

Puc. 5.1.3. JJuanoz 6600a uoenmughuxamopa u umenu.
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[Tocne monTBep:kIeHUS BBOJA MMEHH Oy/eT co3faHa HOBas cTpaHuua. OqHaKo, s €€ aKkTUBAIUU HaM
MOHAIO0UTCS €€ BKIIOYHTh. BKIIIOYUTH CTPAaHUIy MOXKHO B JHAJIOTE PEIAKTHPOBAHUS CBOWCTB CTPAHMIIBI
(puc.5.1.4). OTKpBITH 3TY CTPAHUILY MOKHO TIOCPEACTBOM BbIOOpa IMyHKTa MeHI0 "CBONCTBA BU3YaIHHOTO
sneMeHTa" B KOHTEKCTHOM MEHIO BHOBb CO3JaHHOW cTpaHuibl. Co34aTh CTpPaHWIy B JIOTHYECKOM
KOHTCHHEepe, Ha OCHOBE MTa0JI0HA, MOYKHO U TIPOCTHIM KOMTUPOBAHUEM IIIA0JIOHA BHYTPH CEOsI.

E -_'1 [u ]

CTpaHuua npoekta: Spij_tmpl50/pa_so/pg_1/pg_ggraph/pg_2

BraweT l ATRWEYTEI | QGpaboTika | CBAIK ]

—CocToAHKE

BrnwHeH: E'
PoaMTensckril BrOHeT! [ |v]
TUN CcTPaHKMUEL: [CTaH.ﬂ.apT |T]
—Kongurypauna
1d: |2
KopeHe:! |Eux
MyTe: |J"prj_tmplSUJ’pg_EaJ’pg_lfP‘J_ﬂgraph;"pg_z
Mma: [Fpad:m:n 2
Onucanne:

WabnoHn cTpaHuy:

"pynna rpadguekoe”

HOocryn:

Bnaaesneu, rpynna:

[roman =] [users ]

[Dﬁanp WM YrNpaeneHue |V] [Dﬁanp WM YrNpaeneH1e |V] [Dﬁaap |V]

Puc. 5.1.4. Jluanoe peoaxmuposanus c80ticma 8u3yaibH0O20 1eMeHmd.
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[Tocne BKIIIOYEHHSI CTPAHMIIBI MOKHO IIPUCTYIATh K YCTAHOBKE CBSI3€HM Ha CO3JaHHBIE B IpeAbLAYyILEH
IJIaBe INapameTpbl KOHTpOsuiepoB. Jljig 3TOro, He MOKHJAAs JUaJlora PENaKTHUPOBAHMsI CBOWCTB BHOBB
co3maHHOM ctpanunbl (puc.5.1.4), nepeiiném nHa Brimanky "Ceszu" (puc.5.1.5). Ha 37Ol Brimamke Mbl
yBUIUM JnepeBo ¢ anemeHTamu "ell" ... "el8". Pa3BepHyB s1t000H U3 3IEMEHTOB MBI YBUAMM BETKY
"Parameter", BOT B HEll MBI U JIOJDKHBI yKa3aTh WM BBIOpaTh anpec Hamux arpudytoB "Ti" u "To". Uroro
3allOJTHUM 4YeTbIpe 3JieMeHTa. [lpu 3amojHeHWH 3JIEMEHTOB 4YacTh CBOWCTB HY)XHO YKa3blBaTh Kak
nocrosiHHbIe. Harpumep, 0053aTeIbHO HYKHO yKa3aTh:

« name — "val:AT101 1 Ti".

« ed —"val:rpan.C".

« max — "val:150" (myst T1) u "val:100" (mst To).
« min — "val:0".

Ecnu 3apanee mpemycMOTpeTh Hain4ue aTpuOyTOB, YKAa3aHHBIX HAaMHU IIOCTOSIHHBIMH B IIa0JOHE
napameTrpa KOHTpOJUIEpa, TO MOXHO OyJeT yKa3blBaThb TOJBKO IIapamMeTp, a aTpuOyThl paccTaBsTCA
ABTOMAaTUYECKH, YTO MBI MOJKEM YBUJIEThb, IPHUBSA3aB CO3JAHHBII HAaMHU paHee TUIHU3MPOBAHHBIN
aHasioroBblil mapamerp "ModBus.KM101.TE1314_1".

- |

e CTpaduvua npoekta: /prj_tmplS0/pg_so/pg_1/pg_ggraph/pg_2

| Bugxer | Atpwbytel | OGpafotka | CeAaw l

MmA |3HHMEHHE Fﬂ
digstts
B eld
El Parameter PaspgeneHo: valAT101_2 To, ., prociLogicLewkKM101/AT101_2/To, valrpaa.C, val:100, val:d, ., , .,
name valAT101_2To
aMax
amin
addr proc/LogicLewikKM1 01/AT101_2/To (+)
ed valrpan.C
max val:100
min val:0
pModeA
pModeC
prec
willax i
whilin
color lightgreen
digComs
digRevers
dig5stts
B els
i B Parameter iprm:ModBus/kMTO01/TE1314 1 (+)
name pro:ModBusiEM101TET1314_1INAME (+)
aMax prociModBus/iKEMT01/TET1314_1/aMax (+)
aMin pr:ModBusiEM101/TET1314_1/aMin (+)
addr procModBus/EM101TET1314_Thvar (+)
ed pr:ModBusiEM101TET1314_1led (+)
max pro:ModBusiEM101TET1314_1imax (+)
min pro:ModBusiEM101TET1314_1/min (+)

pModeA pro:ModBusiEM101TET1314_1
pModeC pr:ModBusiEM101/TET1314_1 L

prec pro:ModBusiKM101TET1314_1iprec (+)

wilax pr:ModBusiEM101TET1314_1iwMax (+)

whin pro:ModBusiEM1 01TET314_1hwMin (+) o
color cyan =
dinComes

Puc. 5.1.5. Bkaaoka "Cessazu" ouanoea pedaxmupoanus c80oUCma 8U3yaIbHO20 deMeHmA.
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3aKOHYMB BBOJ CBA3€H MOKEM NPOBEPHUTH YTO MOJIYYWIOCh B pe3yJbTaTe HAIIMX yCWJIMH. [ aToro
3aKpOEM OKHO JIMAJIoTa CBOMCTB M 3alyCTUM MpoekT "['pynmbl curnanuzanuil (1mabaoH)" Ha HCTIOIHEHUE,
PO KHOMKY 3aITyCKa MBI IIOMHHM W3 TIEPBBIX TJ1aB. 3aTeM BbIOepeM rpaduku U TEPEKITIOUYUMCS Ha BTOPYIO
ctpanuny. [Tpu 6e30mmn6049HOI KOHGUTypaM MBI JOJKHBI YBUETh YTO-TO MOA00HOE U300paKEHHOMY
Ha puc.5.1.6. 3amerpTe, 4YTO A1 TUIM3UPOBAHHOIO IAapaMeTpa, C YCTAHOBJICHHBIMU TI'pPAHULIAMU
HapyLIeHUH, BBIXOJl 3HAYCHHUs 3a TPAHUIBI OTMEYAETCs aBapUHHBIM LBETOM. JJi1 TOro 4TO-Obl YBUAETH
BBIXO/]] 32 TPAHHUIly HapylleHUs Bbl MOKeTe yCTaHOBHTH 3HAYEHHE MPOU3BOJUTEIHHOCTH BEHTHIISATOPA B

100 (puc.4.2.8).

Ipynna 1 I'pynna 2

lpynna rpachukoe.:

TE1314_1
30.76
rpag. C

i CeogHble mad.

TE1314_1

Puc. 5.1.6. Coz0annas epynna epaguxos ¢ uemvipoMs NOOKIHOUEHHBIMU CUSHANAMU U OOHUM
MUNUBUPOBAHHBIM NAPAMEMPOM.
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5.2. Co3nanue HOBOIO KaJpa, MHEMOCXEMbI

[MomHuMeM MJIAHKY W CO3JaJMM HOBBIH Kajap, KyJaa MOMECTHM 0a30BbIE 3JEMEHTBHI OTOOpa)KeHUS
3HaYCHUH TapaMeTpoOB HAIMX KOHTPOJUIEpPOB. Takue Kajpbl OOBIYHO HA3bIBAIOTCS MHEMOCXEMaMH MU
KpOME OTOOpaKeHHsI JAMHAMHKH, M JaXe B MEPBYIO OUYEPeb, COACPIKAT CTATUYCCKOE H300paKeHHE
TEXHOJIOTHYECKOTO TPOIecCa B MHEMOHHYECKOM NpeACTaBICHWU. MBI ke He OyaeM akIeHTHPOBaTh
BHUMaHHUC Ha CO3/IaHUE CTATHUKU, a OOABUM DJIEMEHTHI JMHAMHUKU U TMOJKIIOYMM K HEH mapameTpsl
HAIMX KOHTPOJUIepoB. Hy 1 moMecTHM CO3MaHHBIN Kaap B IEPEBO YK€ U3BECTHOTO HAM ITPOEKTA.

HoBble kazapsbl, npeqHa3HaYeHHbIE BIOCIEACTBUU I MOMEIIEHUS B IMPOEKT, MPUHATO CO3/aBaTh B
oubmuoreke BuKeToB. Co3mamum HOBYI0 OubOnmorteky BumkeroB "KM101"; BbiOpaB BepTHKAIbHYIO
BKIaAKy "Buker" W B KOHTEKCTHOM MEHIO OKHa OHMOJIHOTEK BHDKETOB BBIOepeM myHKT "HoBas
o6ubnuoreka" (puc.5.2.1). B quanore BBoga nmenu ykaxkeMm uneHtudukarop "KM101" u ums "KM 101", a
3aTeM HOATBEPIHM.

@aiin  PesakTnpoeaHne [poekT Bngwer OkHo Bng  MoMowe

QTStarter

Bapmwar

MpoekTel

JoEYMEeHTEl
ZNEeMEHTEI MH
AGLKS
CICHOBHEIR 34

ﬁ TecToean
m Criginal w

- Hoean GubnuoTera
3 it and e
DoBaEnTe BHIYanEHEIR 30
¥03anuTe BU3yankHEId 3NeMeHT
DYNCTHTE N3MEHEHNA BENEYanEHOND 3NEMEHTA
CEOACTEA BU3YANLHOMD 3MNEMEHTa

PE.IJ.HHITHFHEETh EI!EYiﬂhthﬁ SNEMEHT

Cerl+1
Ctrl+D

Ctrl+P
Ctrl+E

EnBnuoteka: doc
EnBnunoteka: mnEls
BuBnnoTeka: AGLKES
BuBnuoTeka: Main

EnBnuoTera: test

BEnBnuoTeka: originals

BElpesaTe BN3yaNEHEIl 3NEMEHT
| KonupoBaTe BU3YANEHEI 3NEMEHT

BcTaente EI!EYiﬂhthﬁ SMNEMEHT

Ctrl+¥
Ctrl+C
Crl+5

SarpyanTe vz B

CoxpaHuTe B B,

Ctrl+5

ObHoenTE BuBnnoTern

HaxaTe ANA co3aaHuA

Hoeoil BnbnnaTekn,

100% |:| Mzm, pazmepa E“ml y

Puc. 5.2.1. Jlobasnenue no6oti bubauomexu su0Hcemos.

BeicTpbin ctapt OpenSCADA 50



Hanee noGaisieMm HoBbl kaap "ATI101", BeiOpaB myHkT "bubGmuorteka: originals"->"I'pynna
9JIeMEHTOB" B KOHTEKCTHOM MEHIO co3laHHOM Oubnmoreku "KMI01" (puc.5.2.2). B numamore BBona
uMeHu ykaxkeM uaeHtudukarop "AT101" u umsa "AT 101", a 3arem moaTBepaum. B ocHoBe mro60oro
KaJipa ¥ CTPaHUIIbI I0JDKEH JIexKaTh 1eMeHT "['pynmna snemenToB (Box)" mo3TomMy Mbl €ro U BHIOpaH.

Vision-pazpaboTrka

daiin  PesaktnpoeaHne [poekT Bnawer ©OkHo  Bua  Momowe QTStarter

BAABRSNAE . i CowsENEH -

W P Ber

s

EIHMH |Tv|n

c [H-- AokymenTe Bubnuom
[#]- ZnemeHTEl MHEMOCKEMEI EnBnnoT
[#- AGLES EnbnuoT

= '"DEH!EIHhIE SNEMEHTEI EnBnnoT

5 G TecTopas EnfinnoT

& 5% original widget's library EnBnnoT

KM 10
m Hoeas GubnuoTteka

'. LoBaenTe BENZYaneHEld 3NeMEHT Ctri+1
YAanuTe BUIYankEHEIA 3NeMeHT Ctrl+D

CIHHETHTE HEMEHEHHA ENEYanEHOro anemMeHTa

CEOACTEA BN3YaNkEHOro 3NeMaHTa Ctrl+P
PeaakTHpOEATE ENEY ANk HEI 3NEMEHT Ctrl+E
! I EnbBnnoTeka: doc L
""""""""" EuBnnoTera: mnEls *
ATpuByT BubnuoTeka: AGLKS *
EnbnnoTera: Main L

EnfBnnoTeka: test L4

- BubnwoTeka: originals i SneMeHTapHaA diurypa
BEnbnnoTeka: KM101 > % ZneMeHTEl hopMel

% BrlpezaTe BEM3YankHLIA 3NeMeHT Ctrl+3 E TeKcToBEIE NONA

:" KenupoBaTe BH3YaneHEIA 3NeMeHT Cerl+C a Meana

:}H BECTaENTE BNy anEHEIN 3NEMEHT -+ ’ Onarpamma

. SarpyanTe n2 BA g MpoTokon

. CoxpaHuTe B B, Ctrl+5 g OoKyMeHT

ﬁ- CObHoenTE BHBnnoTekN T rpynna snemenTos

] ] ke
HaxaTe ana aobaeneHna enaxeTa ocHoeaHHore oT fwlb_originals/wdg_Box' 100% |E| WMzm. pazmepa E“ml y:

Puc. 5.2.2. Jlobasnenue nogozo xaopa.

MOCIT JTaHUSL DJIEMEHTAa HOBOTO Kajpa HYXH TaHOBUTH €I BbIE CBOICTB
Cpa3y mnocne co3na JJIeMEHTa HOBOIO Kajpa 0 YCTaHO ero 0a3oBble CBOWCTBA,
XapakTepHble JUIsl Kajpa MHeMocxeMbl. CBoMcTBa WK aTpUOyThI JF000T0 BU3YaJbHOTO 3JIEMEHTa MOKHO
yKa3aTh B MMaHEH UHCTPYMEHTOB "ATpHOyTHI", peABApPUTEIHHO BHIOPAB HYKHBIM BU3YAIbHBIN JJICMEHT.
Bribepem co3nannbiii kaap "AT 101" u ycraHOBUM ClleyIOIIMe CBOWCTBA!

« T'eomempus:wupuna — "900".

« Teomempus:evicoma — "600".

«  Cmpanuya:epynna — "so", 1uisl BKIIIOUEHUS KaJipa B KOHTEHUHEP MHEMOCXEM, MPU UCTIOTTHEHHUH.

+ @Don:yeem — "#5A5A5A".

« I'panuya:wupuna — "1".

«  I'panuya:ysem — "black".
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B pesynbpraTe nmoiayuum mycTtod kanap (puc.5.2.3), TOTOBBIN Al 10OaBJIEHUS AJIEMEHTOB Ha Hero. Jlis
PEAAKTHPOBAHUS WM MPOCMOTpA BUAA KaJpa HEOOXOAMMO B KOHTEKCTHOM MEHIO KaJipa BBIOPATH MyHKT
"PenakTrpoBaTh BU3YyaIbHBIN AJIEMEHT".

* Vision-pazpafoTka

Eaﬁn PepakTnpopanne  [peekt Bugwker Okdo  Bua  MNomowe  QTStarter

SN RAH., 0 PaumsRE

ICHOBHEIE 3NEMEHTEI BnfinnoT,

| Bgwat X : . -
z Bipser: /wib_KM101,/wdg_ATI01
E |Ir1m| |Tmn
c [ DokymenTel BnfinnoT,
[l ZnemenTel MHeMoCxeMbl BnfinnoT,
T E:l---AGLI(S EnbnnoT.
k [ El km101 BiameT
E [F- Bl KCH_MN1 BiameT
=
=

: TecToepan BnfinnoT,
ﬁ Original widget's library BubnnoT.

[ kM 101 EnfnnoT.
Wi AT 101 BnaseT

. ArpuSyTal
Lgf 3HaueHne =l
g AT101
4 fulb_KM101/udg_..
- PoanTens Jwlb_originals/wdq..
=|| i Kopens Box
e - M A AT 101
d
| - COnucanue
- BEnmyeH true
- AETHEHBII false
El-Feometpna [0.0,900, 800, 1, ..
b o
o WHPHHE S00
i BBICOTA &00
s macwral 1

sy macwTal 1
, z o
L aTETYN ]
[#- Namawe .1

- KoHTEECTHOR..

100% B Mzm, pazmepa El roman| 4

Puc. 5.2.3. Buo Ho8020 Kadpa u ycmaHo81eHHbIX ampudymos 0Jisi MHeMOCXeMbl.

Teneps 1006aBUM Ha KaJp 3JE€MEHTHl OTOOpa)KEHUs] 3HAUYEHHUS aHAJIOTOBOIO MapameTpa Ui HaIluX
YeThIpEX CUTHAJIOB U TUNM3KWpoBaHHOTO mapamerpa "ModBus. KM101.TE1314 1". [ns nmomemeHus Ha
MHEMOCXEMY 3JIEMEHTa OTOOpaKEHUsI aHAJIOTOBOI'0 CUTHAJIa HYXKHO BBIOpATh HAIly MHEMOCXEMY, a 3aTeM
B MEHIO OKHa BBIOpaTh MyHKT MeHio "Bumxer"->"bubnuoreka: Main"->"Otobp ananor"; mocie 4ero
HOSABUTCSL Kypcop ¢ 00pa3oM 3TOro 3J€MEHTa, KOTOpBIM HYKHO IIOABECTH B JKEJIAEMYK O0JIaCTb
MHEMOCXEMbl U Ha)KaThb JIEBYIO KHONKY MbIIIM. B MOMEHT n00aBieHHs MOSIBUTCSA AMAJIOr C 3allPOCOM
UMEHHU HOBOTO 3JieMeHTa. J[00aBnsATh MOJ00HBIM 00pa3oM OyAeM ISITh JIEMEHTOB, KOTOPBIE HA30BEM:
"Al Ti","Al To","A2 Ti","A2 To"u"TEI1314 1"

JoGaBuM  Tak-)Ke  OIEMEHT KpaHa JUis  TUIU3UPOBAHHOTO  JUCKPETHOTO  TapamMmerpa
"ModBus. KM101.KSH102", myist no6aBieHnust KOTOPOTO UCIIONB3yeM OMOIHOTEeYHBIN dyieMeHT "Bumker"'-
>"bubnunoreka: mnEls"->"Kpan mapossiit" u HazoBém ero "KSH102".

Jist oTOOpakeHUsl CIUCKa TEKYIIMX HApYIICHHH TOMECTHM Ha MHEMOCXEMY JJIEMEHT MPOTOKOJIa M3
6ubnuoreku nmpuMuTHBOB "Bumxker"->"bubnmoreka: originals"->"IIpotoxon" u HazoBéM ero "Protocol".
B nncnekrope aTpuOyToB YCTAaHOBUM CBOMCTBA ISl HPOTOKOJIA!

«  T'eomempus:wupuna — "500".

« T'eomempus:evicoma — "250".

o [loxazame kononxu — "tm;lev;mess".

« Vposeno — "-1", oroOpaxkeHHe TEKYIIMX HApYyLIEHUH J1I000T0 YPOBHS.
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«  Pasmep, cek — "0", oToOpaxarh HapylIeHHs HA JHO0YIO MIyOUHY.
« Ilepuoo cnescenus (c) — "1".

JloGaBieHHBIE 3JEMEHTHI MOXKHO BITOCIICJACTBHM PACIOJIOXHUTh KaK HYXHO, TPOCTO BBIJCISS W
nepeTackuBasi MbIIIbI0. [locie BBIMOIHEHHS BCEX MAaHUMYJSIIUKA y HAC JOJHKHA TOTYYUTHCSI MHEMOCXEMa
C BUJIOM, TMIOXOKHUM TpECTaBICHHON Ha puc.5.2.4.

# 0OpenSCADA: Vision-pa3zpaboTka - [Buaxert: /wib_KM101/wdg_AT101]
ﬁgaﬁn Pepaktwpoeanwe [poekt Bumwet OkHo Bug  Momows QTStarter

@|Q Q|QQQQ|‘LV “ & ] ,-‘-|I:J = wl 71 4 0
[_] X
.T_: o JNata u spema YpoBeHs CoobueHue
o || Mms |Tu'|n |
o
= AGLKS Buanm...
OCHOBHEIE 3MEMEHTEI Buanu...
T JoKYMEHTBI Ewfinu...
o 3NEMEHTEI MHEMOCKEMEl  BUENA...
ﬁ E;E Ba30BbIe BUIHETEI Buanm...
& &9 TecTosan Euénu. ..
—| - KM 101 Bnon
k- & AT 101 Jie
: ATpUEYTHI
é‘ ATpuByT IHaueHue =
2| d AT101
< | o Tye fwl_KM101fwdg_A. .
] Pogutene  fwib_originalsiwda_... |-
= Bnageney  rootUl
= Ooctyn RWRWR_
o KopeHs Box
— MmA AT 101 L
Onucanue
Brnioyen true
AETWEHEIR  false
leometpua [0, 0,900,600,1,1, ...
Momouks [ E 1
er o< F ENN=E~_"= "« =3l e rd k-9 17 »
BhiBpaHel INeMeHTsl: " [100%][*|[vtam. pasmepal[|[root]|

Puc. 5.2.4. Buo Ho8020 Kadpa u ycmaHo81eHHbIX ampudymos 0Jisi MHeMOCXeMbl.

Ha »ToM mponenypy co3naHus MHEMOCXeMbl OyaeM cuuTaTh 3aKOHUeHHOH. CoXpaHHM HOBYIO
oubmmoteky BumpkeroB "KM101" u mpuctynmuM K 3Tamy pa3MeIIeHUs Halleii MHEMOCXEMBI B JIepeBe
npoekTa "['pynmbl curnanuzanuii (mmadsaon)".

[TomecTnM Hamry MHeMocxeMmy B BeTBb "['pymnmbl curHanuzanuil (mabiaon)"->"KopHeBas crpanuna'-
>'"I'pynma 1"->"Muemocxembl" myTéM BbIOOpa B KOHTEKCTHOM MEHIO JIJIs MyHKTa "MHEeMOCXeMbI" MyHKTa
"bubnuorexka: KM101"->"AT 101". Unentudukatop 11 HOBOM MHEMOCXEMbI YCTaHOBMM B "2", mpu
3TOM I10JI€ UMEHHM OCTABUM ITYCTBIM.
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Jlanee Hy)XHO NpPOM3BECTH YK€ 3HAKOMYIO HaM OIEpalMio IO Mpeblaylleld IyaBe, a HUMEHHO
YCTaHOBKY CBA3€il Ha CO3JaHHBIC B MPEABIAYIIEH I1aBe MapaMeTpbl KOHTPOJIEpOB. i1 3TOro oTKpoemM
JUAJIOT PeaKTUPOBAaHUs CBOMCTB MHeMocxeMmbl Ha Bkiaake "Ces3u" (puc.5.2.5). Ha »Tol BKiIanke Mbl
yBuuM zepeBo c anementamu "Al Ti", "Al To", "A2 Ti" u "A2 To". Pa3zBepHyB /11000 U3 3JIEMEHTOB,
MBI YBHUIUM BeTKy "Parameter", B KOTOpOil MBI JOJDKHBI yKa3aTh WJIM BBIOpATh aapec 3HAYCHUH HAIINX
atpubytoB "Ti" u "To" coorBercTBeHHO. [IpH 3amonHEeHNN 3JIEMEHTOB YacTh CBOMCTB HYXHO yKa3bIBaTh

KaK MoCTosiHHbIe. Hampumep, 00s3aTenbHO HY)KHO YKa3aTh:
« pName — "val:AT101 1 Ti".

Kak u B ciydae c¢ rpynmoii rpadukoB, B MpeAbIAyIeM pasfene, A TUIMU3HUPOBAHHBIX MMapaMeTpoB
"ModBus. KM101.TE1314 1" u "ModBus. KM101.KSH102" moxHO yka3aBaTh TOJBKO IapaMeTp, a

anI/I6YTBI pacCcTaBATCA aBTOMATHYCCKU.

= |

2! CTtpadHvya npoekrta: fpri_tmplso/pg_so/pg_1/pg 7 O X

| Bumker | AtpuBytel | OBpafiotka | CeAaw

MmA |3HEHEHI."IE
A1_Ti
Al_To
B A2_Ti
- Parameter
pErr
pModes
pModeC
pMame valAT101_2Ti
pPrec
pial prondlogicLewk M1 01AT101_20Ti (+)
redEVAL
spMame
B A2_To
- Parameter
pErr
pModeA
pModeC
pHame val:AT101_2 To
pPrec
pval prnzdLogiclewkKM101/AT101_2/To (+)
redEWVAL
spMame
B KSH102
{ & Parameter iprmiModBus/EMT01/KSH102 (+)
com proModBusiKM1 01/ESH 02/com (+)
shifr pron:ModBus/iEMT 01/KSH1 02/INAME (+)
st_close prn:dModBus/iEM101/KSH102ist_close (+)
st_open prmidModBus/iEM1 01/KSH102ist_open (+)
B TE1314_1
- Parameter proniModBusiKMT101TET314_1 (+)
pErr prn:dModBus/EMT101/TET1 314 _1/err (+)
pModes prm:iModBus/EMT101/TET1314_1
pModeC proiModBus/iKM101/TET1314_1
phame prm:iModBus/iEMT01/TET314_1/MAME (+)
pPrec prniModBus/EMT01/TET1 314 _1iprec (+)
pval pridModBus/iEMT01/TET314_1kvar (+)
redEVAL
spMame TemnepaTtypa Ha BeIXOOE BEHTUMNATORA AT101_1

|)( 3aKpkITh

Puc. 5.2.5. Bknaoka "Ceasu" ouanoea pedoakmuposanus c60cme MHEMOCXEMbL.
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Ternepb MOXKEM COXpaHUTh HAIly MHEMOCXEMY W TPOBEPUTH YTO MOJIYYHIOCH. J[JIsl 3TOrO 3akpoem
OKHO JIMajora CBOWCTB M 3allycTUM MHpoekT "['pynmel curHanmu3amnuii (madiioH)" Ha HUCMONHEHUE. 3aTeM
MEePEKITFOYNMCS] Ha Hallly MHEMOCXEeMY KHONIKaMH TepeincTeiBanus. [Ipu 6e30mmb0YH0i KOHGUTyparim
MBI JJOJIKHBI YBHJIETh YTO-TO TOJJ00HOE M300pakEHHOMY Ha puc.5.2.6.

@ain  Hapywenwe Bug Momows

JlaTa n Bpema YpoBeHs CoobwgHne

22052M1212:0317 |5 TE1314_1: HapyweHne BepxHed NpesynpesuTensHoi paHuus

:- CeofHble pad
[,
Q Cﬂ e s

= v J@V|Q Q & & [root

Puc. 5.2.6. Coz0annas mnemocxema c uemovlpobms NOOKIIOYEHHIMU CUcHaIAMu, munusupoBanHbIMU
napavempamu u nponioKoJioM.

3aMeTbTe, YTO JJISl TUIIM3UPOBAHHOIO MapaMeTpa, C YCTAaHOBJIEHHBIMH I'PaHUIIAMU HapYLIEHHUH, BBIXO/
3HA4YEHUs 3a TPAHMIIbI OTMEYAETCs MUTAaHUEM Yepe3 aBapUiHBIN I[BET: MapaMeTpa, 00bEeKTa CUTHATU3AUH
U KENTOro Kpyxodka cHuzy. [Ipu HapymeHnn, KpoMe MUTaHUs, IPOU3BOAMTCS MHCK Ha Oy3ep (eciu oH
JIOCTYIIEH) M CHHTE3 peud ¢ MPOroBOPOM IO3UIMM MapaMeTpa (eciM ycTaHOBJIEHa mporpamma "ru tts')
yKa3zaHHOH B mnosie cBsa3u "spName" (puc. 5.2.5). Ilpu akTHBanuu HapylleHMs clipaBa M CIIpaBa-BHU3Y
AKTUBUPYIOTCS KHOINKH C WHIUKAIMEH THUIA yBEAOMJICHMS, a MO HaXXaTHI0 Ha HHUX OCYILECTBISETCS
KBUTAIMsI COOTBETCTBYIOIIETO TUMa yBeJOMJeHMs. [lo HaxaTuioO Ha MUTAIOLIEM SKENTHIM KpPYKOUKe
CrpaBa-BHU3Y KBUTHPYIOTCS BcE. DakT TMPUCYTCTBHS HAPYIICHUS TaK-KE OTOOpa)kaeTcsl 3alrChio B
IPOTOKOJIE, KOTOPBIH MbI noOaBwiu. [y TOro 4to-Obl yBHJIETh BBIXOJ 3a T'PaHUIy HapyulleHus Bel
MOXXET€ YCTAaHOBUThH 3HAYEHUE NPOU3BOAUTENHLHOCTH BeHTWIsiTopa B 100 (puc.4.2.8). JlerampHee mpo
KOHIIEMIINIO pabOoThl ¢ HAPYIICHUSIMHU MOKHO TIOYUTATh B pa3zeine "Penentsr".
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Hcropuro HapyleHUii MOKeM MOCMOTPETh B ToKyMeHTe "[IpoTokos HapymieHuit", KOTOpbI JOCTyNeH
npu BeiOope Buaa "Jlokyment" (puc.5.2.7).

@ain  Hapywenwe Bug  Nomows

i 1
MpoTOoKOMN HapyLleHun £} 8]
HapyweHus 2a 2012-05-21 16:06:18 — 2012-05-22 16:06:18 "
Oata Bpemsa Mapametp HapyweHue 3Ha4eHune E.law H
2205 16:04:47 TE1314_1 | TemnepaTypa Ha Bbixoge AT101_1 | HapyweHue sepxHel npegynpeqUTensHoR rpaHuLbl -
2205 16:05:14 TE1314_1 | TemnepaTypa Ha Bbixoge AT101_1 HOPMA [

E- CeogHble rpad

Q

220512160618

1.0 =
< >
<< | >>

Tekywee spema

4 I PEEE L3

v B Q fou

Puc. 5.2.7. [Ipomokon napyuwenuii.
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Juckpertnslii TunusupoBansblil napamerp "ModBus.KM101.KSH102", npencraBieHHbI HAMU B BUE
[IAPOBOTO KpaHa, SIBIISIETCS aKTUBHBIM, T.. €r0 MOYXHO BBIOpATh, TOTYYUB IMAHENb YIPABJICHUS CIIPaBa,
Kak Ha puc.5.2.6, a Tak-Ke nepenaBaTh KOMaHIbl (OTKPBITh HIIN 3aKPBITh). KOMaHIbI MOKHO TIepeIaBaTh C
MaHeNlu VIpaBlIeHUS WIM 4Yepe3 KOHTEKCTHOe MeHIo. Bce neicTBusi omepatopa MO YHPaBISIOMIUM
BO3JICHCTBUSIM TIPOTOKOJUPYIOTCS, a JIOKYMEHT IPOTOKOJIA MOXKHO TIOCMOTPETh MpH BBIOOpE BHJA
"lokymeHT" (puc.5.2.8).

@aiin  Hapywenwwe Bug MoMmolb

e

XXypHan BMmellaTenbCcTB L8 [ﬂ

Bmewarenscteo 3a 2012-05-21 16:08:50 — 2012-05-22 16:08:50 J—
Oara Bpema Mapametp OnucaHune Crapoe 3Hau. Hoeoe 3Ha4. E]‘w H

2205 16:05:03 'MLL102'. KomaHna OTKP

2205 16:05:17 KLLI102'. Komanza OTKPbITh .

E- CeogHble pad

Y

= v @V|Q o |[root

Puc. 5.2.7. IIpomoxkon deticmeuii onepamopa.
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5.3. Co3panue HOBOIr0 KOMILJIEKCHOIO 3JIEMEHTA

[IpucTtynum K paccMOTpPEHHMIO 3aJad TPEThEr0 YPOBHS CIIOXKHOCTH, a HMMEHHO K CO3JIaHUIO
KOMIUIEKCHOro ayieMeHTa. (Co374aHue HOBOTO KOMIUIEKCHOTO 3J€MEHTa, BKIIOYAIOIIEro B ceds
KOMOWHAIIMIO Ppa3IMYHBIX 0a30BBIX NPUMHTHUBOB, MOXKET OCYLIECTBIISTHCS B HECKOJBKO 3TarnoB. B
Ka4yecTBe IpUMepa pacCMOTPUM 3a/1ady, COCTOSIIYIO U3 IByX ATAIlOB:

« Coznanue BukeTa "Bo3ayIIHbIA XOJIOAMIBHUK" Ha OCHOBE IPUMMTHBA "DJIeMEHTapHas
¢durypa".

« Co3panue (pUHAIBHOTO CKOMIIOHOBAaHHOTO BUKeTa "XOJOIWJIBHUK" Ha OCHOBE NPUMHUTHBA
"I'pynna snemeHToB".

5.3.1. Co3nanue BuakeTa ""Bo3aylmiHblil X010AWILHUK' HA OCHOBe NIPUMHUTHBA ''JileMeHTapHasA
¢urypa'.

Bumker OymeM co3gaBaTh B paHee HaMmu co3aaHHON OuOmmorexke "KM101". Jlns 3Toro kimkaem
IpaBOil KHOMKOM MaHUIyASATOpa "MBIIIB" MO MyHKTY 3TON OMONIMOTEKe U BhIOMpaeM MyHKT "bubnuoreka:
originals"->"OnementapHast ¢Qurypa", kak 3T0 mokazaHo Ha pucyHke 5.3.1.1. Jins HOBOro siemeHTa
yKa3blBaeM uaeHTHdukarop "air cooler" u ums "Bo3ayniHbiil Xono uiIbHUK" .

2 Vision-pazpaboTEa

®aiin  Pesaktnpoeanne MNpoert  Bnawer QTStarter

OkHo  Bua  [MNomowe

Mma

[#- DokymenTe
[F- ZnemedTEl MHEMOCHEMEI
KM 101

MpoekTel

4 Hopam BufinnoTera

£ ¢ E-]AT AT
; :'"AGLKE !. OoBaenTe BHZYANEHEIA 3NeMEHT Ctrl+1
o He i cHoBHEIE
= ﬂ TacTos ' ¥AannTe BH3YanNkHEIN 3NeMeHT Cerl+D
2] -i Driginam CHNETHTE HEMEHEHNA BNEYANEHOrD 3NEMEHTA
. CBONCTEA BW3YaNkHOro 3NEMEHTA Cerl+Pp
u PenaKkTHROBATE BENZYaNEHEIN SN8MEHT Ctrl+E
EnbnnoTeka: doc ¢
1 I BuBnuoTeka: mnEls *
_ ﬂ- EBnbnnoTera: KM101 ¥
:E. — EnbnnoTera: AGLES ¢
= EnbnnoTeka: Main ¢
I

BuBnnoTerka: test

BE BubnuoTera: originals (r
% BLIpazaTe BMZYANEHEIA 3N8MEHT Ctrl+3 %
:‘_ KonnpoeaTe BN3YankHEId 3NEMEHT ctrl+C E TekcToeEkle NoNA
E"] BETaBENTE BENEYANEHEIT SNEMEHT Cerl+W a Menna
. SarpyanTe 2 B0 ’ Auarpamma
. CoxpadnTte B B, Crrl+5 & MpoTokon
@- OBHoEnTE BuBnnaTekn g Heryment
| | _@ Fpynna aNeMeHToR
HaxaTe anA aobaenevua enaxeta ocHoeaHHero ot fwlb_originals/wdg_EIFigure’ M”_l Mam, pazmepa E“ml v
Puc. 5.3.1.1. [lobasrenue eudsxcema na ocnoge npumumusa "Inemenmapnasn gpueypa" 6 budbauomexy

"KM101".
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[Tocne monaTBepXkIeHUS y HAc TMOSBUTCA OOBEKT HOBOTO BHUKETa ¢ uMeHeM "Bosmyminbrit
xonmonuinbHHUK". Beibepem ero B cmmcke BumkeroB Oubnmmorekn "KMI101" u  oTkpoem mms
peIaKTUPOBAHUS TOCPEACTBOM KOHTEKCTHOTO MEHIO HOBOTO djemeHta (puc. 5.3.1.2). B umHCmekTope
aTpuOyTOB YCTAHOBUM CBOMCTBA:

«  T'eomempus:wupuna — "200".
« T'eomempus:evicoma — "200".
« 3anonnenue:ysem — "lightgrey". 1[BeT MOXHO 3a/1aBaTh, Kak C MOMOIIbIO HA3BAaHWUU IIBETOB,

tak u B popmare #RRGGBB (#RRGGBB-AAA).

\ision-pazpafioTka

@afin  PesakTHpoeaHne [MNpoekT Bugwer OCkHo  Bng  MoMowe QTEtar‘t!r

g\ﬁl- u!ﬂﬂ\gg_h“* ............

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ¥ m . .
z £ Bupweer: /wib_KM101wdg_air_cooler
E I ma |Tun
c [#- DokymeHTe EuBinno
[F- ZnemeHTEl MHEMOCHEMEI EuBnno

kM 101 Eninna

BwaxeT
BozoyLWHEIA Xono

EuBnno
~ (JCHOBHEIE 3NEMEHTEI EuBinno

H-- a TecToean Enfinnao -
ﬁ Original widget's library ~ Bufinnal

4 BEGD | [4]»]
it APyl L
\:"; ATpubyT 3Ha4eHH& -
£ | i BrnwveH true
< - AKTHEHBIN false

=l FreameTpna [0, 0, 200, 200, ..

,x 0
,?- 0o
b WIMPHHA 200
i BEICOTA 200
b p MacwTah 1
ey macwTab 1
, z 0
H- aTCTYN 0o

ri;l---l'l:mnu.l.h [ ] -

I PEERAE R KR
BrlfpaHel anemenTel Mlﬂ Mam. pazmepa E“ml A

Puc. 5.3.1.2. Ilepsuunas xonghucypayus eudsicema.

Tenepp HapHucyeM BU3yalbHOE NPEACTABICHUE BUIKETA. DTy HPOLEAYPY MOMKHO IPOJENATh IBYMs
HIDKEONMCAaHHBIMH CIIOCO0aMu:

- Hapucosars xenaemoe n3o0pakeHne MaHUITYJIATOpPOM "MbIib", ucnonssys "Jluauwo", "dyry",
"Kpusyto bespe" u "3amusky". CoorBercTByromas naHenb ("lIlanens snemeHTapHbBIX ¢uryp')
MOSIBUTCSL IIOCIE BXOAAa B PEXKUM pEJaKTUpoBaHUs (pucoBaHMs). Bxoxg B 3TOT pexum
OCYIIECTBISETCA, KaK IOKa3zaHO Ha puc. 5.3.1.3, n1ubo ABONHBIM Ha)KaTHMEM JIEBOH KHOIKU
MaHUIYJsATOpa "MbIIIb" Ha TEIE BUIDKETA.
+ Bpyunyto 3anonnuts nosue "Cnucok 31eMeHTOB", BBesl lepeueHb HEOOXOAUMBIX 3JIEMEHTOB U
KOOpJMHAT TOYEK.

JIOTIOSTHUTETBHYTO uHOPMAIIHIO 0 penakTope MOKHO MIPOYUTATh 371€Ch:
http://wiki.oscada.org/Doc/Vision/ElFigure
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http://www.w3.org/TR/SVG/types.html#ColorKeywords
http://wiki.oscada.org/Doc/Vision/ElFigure

2 \isian-pazpafoTka

®afin  PesakTnpoeaHne [MNpoekT Bugwer OkHo  Bng  Domowe  QTStarter

263 M B 0 Gu-SmEd -

rrrrrrrrrrrrrrrrrrrrrrrr {r Bapser: Swib_ KEM101/wdg_air_cooler;
KHma

[#- DokymenTel

[#-+ ZnemeHTEl MHEMOCKEMEI Eubnno

kM 101 Enfinno

(¥ BozaywHeld xenognn...

& AGLES B N E PEAAKTHPEOBEAHHE BERAKETA
[ OcHoBHele 3nemenTEl BEuBnno & o v L o
ﬂ TecToeas EnBinnal- =

CoznaTe H!ﬂEFEH!HH! HZ ENO¥ETa

-84 oOriginal widget's library  Bufnno
: YeennanTe (+10%)
1 I ,,,,, | [‘ IP ] ¥MeHewnTe (-10%)
— . ChpocuTe macwTah [100%)
E ...................... TG T e e e [=JESE o Bupesate snayank i anement cerleat
g ATpnbyT 3Ha4eHne l:] _\‘_ KonupoeaTe BEN3YanNEHEIA 3NEMEHT Ctrl+C
2 - Brnwved true =
B
e e AKTHEHBIR false ﬂ BeTaenTe EN3YaNEHEIN SNEMEHT Cerl
= FeomeTpnA [O, 0, 200, 200, .. . ZarpyznTe nz B
b n o
*‘_f 4] . CoxpannTe B B Ctrl+5
T TLE 200

i BEICOTA 200
e macwTah 1
By macwTab 1

.1 E
1 FPEEITE K3
HaxaTte AnA BX004 B PEAdKTHRPOEAHHE EWOMETA, MB (BETES pazMepa Dlml d

Puc. 5.3.1.3. Bx00 6 peacum pucosarnus suoxicema, 0CHOBAHHO20 Ha npumumuse "DnemenmapHas
dueypa.
B namem npumepe Mbl BOCHOJIb3yeMCsi BTOpbIM criocoboM. J[ist aToro B mosie "CHHCOK 371€MeHTOB"

MHCIIEKTOpa aTprOyTOB BBEIEM HIDKEIPUBEACHHBIN niepedeHs u HaxkmeM "Ctrl"+"Enter".
line: (20180) :(100]20)

fill:
fill:

20180) : (100120) : (180180) : (1001140)
501165):(1001140) : (150]165)

line: (100120) :(1801]80)
line: (180180) :(100]140)
line: (1001140) :(20180)
line: (100120) :(100]140)
line: (20180) : (180(80)
line: (501165) :(1001140)
line: (1001140):(150]165)
line: (1501165) : (50]165)

(

(
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Bce Toukm, B Hamiem ciyyae, yKa3aHbl B CTaTUYECKOM BHJI€, TaK KAaK HE IMPEAyCMAaTPUBAETCS
JUHAMU3AIUsl U CMEHa KOOPJAMHAT B PEXKHME UCIOJIHEHUSI, @ BCE OCTaJbHbIE MapaMeTpbl OCTaBJIEHBI IO
YMOJIYaHUIO.

BcenenctBue 5Toro Hain BUIKET IPUMET BU, H300pakeHHbIN Ha puc. 5.3.1.4.

o \ision-pazpaboTka

®aiin  PesaktipoBadne [poekT Bugwer OkHo  Bua  [omowe qTEtiI't!r

LAY ITLLL LIS

| e Bumscer: fulb_KM101/widg_air_cooler
E Hma |Tnn
= [#- DokymenTel Eubnnot...
- ZNeMEHTEl MHEMOCHEMEI EubnnoT...
E:I KM 101 Bnbnnot..
e - Bunaoker
El B o2y 1WHEI xono '
el -AGLES EnbanaT...
— - ) CHOBHEIE 3NEMEHTEI EnbnnaT...
: a TecToean Eunfnnot...
m Original widget's library ~ BufnnoT...

e ATDRMGYTLL e e e
\E' ATpnbyT 3HadYeHHe
&
o
- DfpafoTra c..
=
& || E-- Munna [1, #000000, CnnowHas]
O | Bl Fpannua [0. #000000]
[Zl-Zanonuenne

Lo yaoBp a..
== ¥ron nogopota 0
line:(20|B0):(100]20)
line:{100|20):{180(|80)
line:(180]|80):(100]|140)
line:{100|140):(20(|80)
line:(1001200:(1001140]

I PRI TREEY

ME' KM, pazmepa E“ml d

Puc. 5.3.1.4. H306paxcenue, coomsemcmayiouee "Cnucky snemenmos" suoxcema.
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CozaavM WKOHKY JUIsl HAIIero BUJDKETa, KOTOpas OyJeT BHUIHA B J€peBE BUIKETOB OMOIMOTEKH
"KMI101" (puc. 5.3.1.5).

2 \ision-pazpafioTea

®aiin  Pepaktnposanne Mpoekt  Buawer Oxdno  Bua  Momowe QTEtirt!r

=
E Hma |Tnn
£ E- fokymenTel Enfinnat...
[+l ZnemenTE MHEMOCHEMEI EnbanaT..
KM 101 BEnbanat...
& AT AT 101 Bnmket
E > BosgywHelil xenoann.. Buawet Bxo4 B PRAAKTHPOEAHHE BHANETA
@ | [ AGLES EnfinnoT... P p— . =
| [E- OcHoBHEIE 3nEMeHTEI EnbnnoT.. o Y U

TecTosas Eubnnot... CoznaTe naofpalkhne uz BugkeTa
a Original widget's library ~ Bufnnot...

VeenuanTe (+10%)
¥MeHbwnTe (-10%)
ChpocuTe macwTah (100%)

% BripesaTe BU3YanEHBIA 3NEMEHT Ctrl+X
................... a .
............................ ¥ — KonupoeaTe BU3YANbHEIA 3NEMEHT Ctrl+C
_ vericennii MU :  Konup v
=, £ E}H EcTaENTE BNEYANEHEIN 3NEMEHT Sl 4
e ATpnbyT 3HaveHne -
Bl . ZarpyanTe v3 B
€| i :
i DfpafoTea c.. £ l CoxpannTe B BO Ctrl+5
=
4 - NnHna [1, #000000, CnnowHasn]
g TpaHnua [0, #00000G]
El- 3anonuenne igh

nanbpa..
-¥ron nogopota 0O
line:(20|80):(100]|20)
line:(100]|20):(180|80)
line:(180]80):(100]140) [a
line:(100]140):(20|80) E
line:(100120%:(1001140)

Eid%qblnn wl 1 G (1
HaWaTe ANA CO3AIHNA MKGHKN W3 BNNETa, [100%)|[*|[13m. pazmepal[.|[raman| A

Puc. 5.3.1.5. Coz0anue uxonku ois suodcemad.

Ha stom mpouecc co3ganus mepBOoro BHUIKETa MOKHO CUMTATh 3aBepIICHHBIM. [lepeiieM Tenepp k
3TaIly KOMIOHOBKHU U CO3JaHUIO PE3YIbTUPYIOIIETO BUKETA.
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5.3.2. Co3nanue (pMHAJIBLHOI0 CKOMIIOHOBAHHOI0 BH/kKeTa " X0/10ANIbHUK' Ha OCHOBEe IPHMHUTHBA
"I'pynna 3jieMeHTOB"

Pesynerupyronuii BumpkeT Oynem cosnaBath B Ombnuoteke "KM 101". [Ins sToro xiamkaem mpaBoi
KHOIIKOM MaHMITyJIsTOpa "MBIIIB" 110 3T0M OMbIMoTeKe U BIOMpaeM NpuMHUTUB "I 'pymna 3JeMeHTOB", Kak
9TO MOKa3aHo Ha pucyHke 5.3.2.1. [l HOBoro 3;eMeHTa ykassiBaeM mueHTHdukaTop "elCooler" u nms
"X oNogWILHUK" .

©aiin  PegakTvpoBaHue  [poekT  BugweT OkHo  Bupg  Momows  QTStarter

B ODUHMEE & ) G

B BAMRET & o e
% I Mnaa Tun E
= - (] Cumanmaawma BupweT

B4 ApmaTypa BupkeT
e _— KpaH wapoBbIiA BupxeT
E ; i Amei_rop BupeT
b YpoBEeHs BugmeT

2 Hosan BuBnWoTexa

AT AT 1
- 4 E!u:uu NoGaEWTe EWIVANbHBIA 3NEMEHT Ctrl+l
H- AGLKS ' ¥oanuTe BU3YanbHeIM 3NeMEHT Cirl+D

- OcHoBHLIE 3

Q OYMETUTE M3MEHEHWA BEM3IYEnbHOM 3aneEMEHTE

2 . CBOMCTES BW3YanbHOMD 3NEMEHTE Ctrl+P
& || ATpuEyT )
E_ ﬁ' PenakTHPOEaTE EW3YVANEHBIW 3NEMEHT Cirl+E
< BuGnuoTera: doc L
= buGnuoTeka: mnEls 4
L5}
= BuBnuoTexa: KM101 3
&
buGnuoTera: AGLKS 4
BuGnuoTeka: Main L

BuGnuoTera: test

B buGnuoTera: originals JnemeHTapHaA huUrypa

! Bulpe3aTk BU3YANkHLIA 3NEMEHT Cri+X  |==l 3nemeHTh! dopMsl
:*_ KomMpoBaTe BUIYaANeHBIA 3NEMEHT Ctr+C E TeKcToBbIE MONA
L_' BCTAEWTE BW3YaNbHBIA 3NEMEHT Cirl+y a Megua

. JampyanTe ua B/ ’ Jvarpanma

. CoxpanuTe B 6] Cirl+S @ MpoTokon

ﬁ- O6HoBNTE BrEnMoTekn B JorymeHT

BB pynna snemeHToB JaImepa |:| v

Puc. 5.3.2.1. J[obasnenue suosxcema na ocnoge npumumusa "l pynna snemenmog"” 6 buobnuomexy "KM
101"

[Tocne monTBEpKACHUS y HAC MOSIBUTCS OOBEKT HOBOTO BHUKETa ¢ MeHeM " XonoamibHuK". Beibepem
ero B cnucke BumkeToB OmbOmmorexku "KM 101" m oTkpoem s penaktupoBaHus. B wmHCmeEKkTope
aTpuOyTOB yCTAaHOBUM CBOWCTBA:

«  T'eomempus:wupuna — "250".
« T'eomempus:evicoma — "200".

HaxaTe gnA pobasneHya BMAXeTa ocHOBaHHo M oT fwlb_originalsfwdg_Box'
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Bosbmém panee cozmanHbIi neMeHT "Bo3nyminbiii xomoaunsHUK" (air _cooler) u mepeTamuM ero

(HaxaB Ha HEM JIEBYIO KHOIIKY MaHUMYJIATOpa '"MbIIIb",

U mepemenias Kypcop "MbImm'" 10 00actu

BHJDKETA; TIOCJIC ATOTO HY)KHO OTITYCTHUTh KHOIIKY) Ha BHOBb CO3/IaHHBIN HaMU BUDKET (puc. 5.3.2.2).

ision-pazpafioTEa

Paiin  PesakTipoeaHne [poekT  BuaweTr

- H!HBM‘;—D i

MpoekTEl

= CINMCaHWe

- Brenw4en

< AETHBHBIA

E] FeomeTpuA
R

i WHPHHA

BEICOTA

ATpubyT 2Ha4YeHne
-~ KopeHe Box
Mma HonoAuneHWE

true
false

[0, 0,250, 200, 1, 1,..

o
0
250

e macwrab 1
By macwTab 1

Swlb_KM101/ wdg elCooler

100% |E| I12M, pazmepa El roman| 4

Puc. 5.3.2.2. Ilepemackusanue (Drag&Drop) eudocema "air _cooler” 6 eudocem-xonmetinep "elCooler”.
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B pesynbrare MmosSBUTCS OKHO Juajnora C MpPeUIOKEHHEM BBECTH HAECHTU(GUKATOp U UM HOBOTO
BUKeTa. MneHtudukatop W MMs MOTYT OBITh 3a/JaHbl NMPOU3BOJIBHO. MBI BBEAEM HAECHTH(PHUKATOP
"air _cooler", a UMs1 0OCTaBUM TyCTBHIM (OHO YHACJIEIYyeTCs OT POaUTENs - sneMenta "air cooler"). Takum
0o0pa3oM, BHOBb CO3/IaHHBINA BHJKET BHYTpH KoHTelHepa "elCooler" yHacnenyer anemeHT - "Bo3ayminbiii
xonogminsHUK" ("air_cooler"). Ilocne mnonTBepkIeHHWs BBOAAa HIACHTU(UKATOPA W WMEHH BHIKET
"Boznymuenii  xonoaunsHUK" ("air_cooler") mobaBurcs B Ham BukeT-koHTeitHep "elCooler" (puc.
5.3.2.3). B uacniekTope aTpudyTOB YCTAHOBUM CBOMCTBA:

« T'eomempus:x — "25".
« T'eomempus:y —"0".

daiin  PegaktnpoBane [MpoekT BuaweT Okdo  Bua  Momowe  QTStarter

S ODUIMEAE & 0 @

4 ” . -
3 EE BumsceT: Swlb_KM101/widg elCooler:
E Mma |T“" il
2 E- DokymenTe Enbnnot: -
[# ZnemeHTEl MHEMDCHEMEI Enbnnet:-:

El-KM 101 Bnbanat
5 T AT 101 BuaeT

b Bo3aylWHEIR Konogann..

Y Honoapnnenne

ATpnfyT SHaveHne =
- Id air_cooler
My Te Swlb_KM101/wdg_elC.. [
- PoanTents Swlb_KM101/wdg_air.
- KopeHe ElFigure
< MA BozAyWHEI Xonoann..
- Cinucanne
- Brnwqen true
- AETHEHEIRA false
[+ FeomeTpna [87, 73, 200, 200, 1,.. |+
. MoMoLLE [ 1

IJ%%\I—--HI_IJI
Belbpadel anemenTel: Ywlb_KM101/wdg_elCooler/wdg_air_cooler;’ 100% El WMzm. pazmepa El roman d

Puc. 5.3.2.3. Jlobasrenue ynacnedogannozo suoxcema "air_cooler”.
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Janee pa3sepHem OuONHOTEKY "DleMEHThI MHEMOCXeMbI', Haizem Tam sjemeHT "Benrtunstop"
(cooler2) u meperamyM €ro Ha BHJDKET-KOHTEHHEp. DTOT 3JeMEHT OyaeT AMHAMUYECKH OToOpa)xarb
MHTEHCUBHOCTH Pa0OTHI BO3IYIIHOTO XOJOAWIbHHUKA. B pe3ynpTare MOSIBUTCS OKHO IUAIIOTa I BBOJAA
ueHTH(QHUKATOpa U UMEHH HOBOro BHkeTa. BBeném unentudukarop "cooler2", a uMsa cHOBa OCTaBUM
mycThiM. TakuM 00pa3oM, BHOBb CO3aHHBIN BUKET BHYTpH KoHTelHepa "elCooler" yHacmeayeT 3ieMeHT
onoOMMoOTEKH "DIEMEHTHl MHEMOCXEMBI" "Bentumnstop" (cooler2). Ilocie mnonTBep:kaeHHs BBOJA
uaeHTHQHUKaTopa W MMeHH BUmKeT "Bentuwmarop" (cooler2) noGaBuTCcs B Hall BHKET-KOHTEHHED
"elCooler". B nncriektope aTprOyTOB yCTAHOBHM CBONCTBA!

« T'eomempus:x — "75".

« T'eomempus:y — "30".

« l'eomempus:z — "10". [logHATH 37€MEHT HAJ BCEMH, MOKHO U3 NaHeau "DOyHKIUH BUIUMOCTH
BUJIKETOB".

« IJseml — "#FFFF00-200", no6aBunu anbda kaHau, npospauHocts 200 ("0"
MPO3pavHbIi, a "255" - MONHOCTHIO HEMPO3pauHbIii), puc. 5.3.2.4.
L{sem2 — "#FF0000-200", no6aBuiu anbda karai, mpo3padnocts 200.

- IIOJIHOCTBIO

I
£
['F]
o
0 |
C
(@] cumanusalpa
= ApmaTtypa
E KpaH wapoEbIli
& Amei_rop
— | YposeHb
L9 Bo3gyWHbLIA XonogW... BugkeT
[+ AGLKS BHENMG...
-- OCHOBHBIE 3NEMEHTHI Brbnuo...
: ﬂ TecToBan BuGnmo...
m Original widget's library Bubnuo. ..
El- KM 101 BMBAMO...
El@ BoagyWwHeIA xonogl... BugxeT

|3HBHE|-ME

ATpHEYThI I

CB AN

-~ CnMcok ane...

LUepeT2

arc:(78.19)39.74).(7a.19)60 2...
arc:(46.540.63): (5342140 6): ..
arc:(50.4|46.509):(59.4]53.41 ;...
line:(53.42|59 4):(50.26[78.19 ..
line:(46.58|59.4):(39.74[78.19...
arc:(53.42|59.4): (46 .58/59 4] ..
arc:(60.26]78.19):(39.74[78.1 ..
line:(40.7|53 .68): (2181|6026 ..
line:(40.6146.59): (21 81/39.74...
arc:(40.7|53.68): (40 646 59): ..
arc: (21 81160 .26):(21 81/39.7...

| | #fffoo-200

I PRI T ey

[100%] [vaw. paswepal ] foman] |

Puc. 5.3.2.4. H3menenue npospaunocmu ye8emoe 3anoiHeHull y yHac1e008anHo2o sudxcema "cooler2".
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Teneps no6aBum B BumkeT-koHTelHep "elCooler" aBa TEKCTOBBIX IM0JI, OCHOBAHHBIX Ha NMPUMUTUBE
"TekcT", ¢ mENMBI0 OTOOpPaKEHHUS BXOIHOM M BBIXOJHOHM TeMmmeparyp motoka. J[is storo B Oubmmoreke
"KM 101" Bpiaenum BUDKET "XOJOAMIBHUK' W HAXXMEM Ha TAHENIH BU3YaJIbHBIX JJIEMEHTOB HAa MKOHKY
npumutuBa "Tekcr", kak 3T0 moka3aHo Ha puc 5.3.2.5. B pesynpraTe NOSABUTCA AMAJIOr BBOJA
uacHTU(HUKATOPa ¥ WMEHH BHOBBL CO37aBaeMoro sjieMmeHra. Breaem maentuduxarop "Ti" mns mepBoro
TEKCTOBOTO I0JIs, @ UM OCTaBUM ITyCThIM. B MHCIIEKTOpe aTpuOyTOB yCTAaHOBUM CBOMCTBA!

« l'eomempus:x —"5".

« Teomempusa:y — "20".

« T'eomempus:wupuna — "70".

« T'eomempus:evicoma — "35".

+  Buwipasnueanue — "B uentpe".

« IHlpugpm — "Arial 14 1". U3menenne mpudra MOXKHO OCYIIECTBIIATH B TUAJIOTE, KOTOPBIN
OTKPBIBAETCS 110 HAXKATHUIO Ha KIIIOYMK B 110JI€ peAakTupoBanus (puc. 5.3.2.7).

« Texcm — "%1{Enter}rpan.C" (puc. 5.3.2.8). {Enter} — mepexo Ha APYTYIO CTPOKY.

+  Konuuecmeso apeymenmos — "1" (puc. 5.3.2.9):
«  Apeymenm 0:mun — "BelecTBeHHbIN".
«  Apeymenm 0:3nauenue — "300.25", 3agaHO JHIIb TOJBKO C IENBIO HATJISATHOCTH, B
peXHME HCIONHEHHUS OHO OyAeT TOAMEHSAThCS pealbHbIM 3HAYEHHEM BXOIHOMN
TEMIIEPATYPHI.

« Apeymenm 0:xonghueypayus — "3;£;2".

Vision-pazpafoTea

®aiin  Pegaktupopanne [poekT BugweT OkdHo  Bua  MNoMmowe QTStarter
-- G EWsEE AT
SO DNMAE . O GEWasEFAEE
— _ obaenedne uaweTta ocHoBandoro oT 'fwlb_originals/wdg_Text'{
........................ < R ) 73 ) i
E [:__g Bupwcer: /wib KM101/wdg_elCopler
L
o
| E- Bokymental
_J ZNeMEHTEl MHEMOCHEMEI
=+ | Cepymenneiii npamo.. Bug
- e
a =+ Tpyba_Ugol Bum
= Cenapatop Bz
o i
| [ Tpyha npamas geptn.. Bum
: Crpenalobtemnan) Bum
----{!EJ Compressor 1 Bunax
-« | TpyBa_tpoitunk Bum
CepyrnenHelii npama.. Bn *
- 21 Towha ¥ron(ofzEmA. hd
1 T 1]
o iR ATpasbiyTal
\.:!; ATpnbyT I3HaH!Hn! =l
2o Id elCeoaler
T Myt fulb_KM101/wdg..
| i PognTEnE Jwlb_originals/wd.. |-if
=| Kopewe Box
E e U E] HonoguneHne
o L
—| i~ Onncanne
- BEAKYEH true
o AKTHBHEI false
F- Mreametpua [0, 0, 250, 200, ..
- Mamowe [.1 -
=
I FPEEINIT Y EEY
HaxaTe ana aebaenenna enaxeta ocHosannoro ot fwlb_originals/wdg_Text' |1ﬂﬂ5i|E||P‘I!M. pi:M!pi|D|ruman| A

Puc. 5.3.2.5. [lobasnenue 6 konmeiinep 106020 d1emenma, 0CHO8AHHO20 Ha npumumuse "Texcm".
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daiin Pesaktnposadne Mpoert  Boawer Oxkvo  Bna  Nomows QTEtirtlr

_ |t e e T R R e Baamwar "o ~ . 5 i - ~
2 !i Bunscer: /wib_KM101/widg, elCooler
o
o
=%
C
F
a e,
E ; -4 BozaylwHei xonognn... Bnawer
C @ HonoAMNeHHE BuakeT
| E-AGLKS Enbnne

JCHOBHEI® 3NEMEHTEI Ewnbnna|.
TecTopas Enfnne

m Criginal widget's library  BEnfnne

|

20

¥ -
%----LunEnHa 70

>x macwrafl 1
-y MacwTab 1

]

u';; ATpubyT SHa4eHHe
= 0

£ | i Brnwded true

< | i ARTHBHEIR false

| El- FeameTpia [5. 20, 70, 35, 1, ..
- b 5

m

w

m

|

b 0
e pTETYN 0
- Namawe .1

.D%%H-I HHIDILII

Iﬁ”ﬂ Hzm, pazmepa E“ml d

Puc. 5.3.2.6. 3a0anue ceomempuu suoxcema "Ti".

daiin  Pesaktpoeadne  [poeet Buawetr Okve  Bpa  MNomowe QTEtirtlr |

Nuuna
CTtpena obpaTtHaalob.. Bugwer

Tpyfa npaman ropns.. Bugwer

—
=
= CrpYrMeHHEll npaMo... Bnowker
=
—

Nuneiika BEnakeTt

I BuaweT l MpoekTel ]

“hy Pipe-crass Buaker 2 Buifop wpndra
- Obpue BnaueT
Werana M e

BenTHnaTOp [Arial
Sanenmea Bngwer - Pasmep: ~ Ofpazeu!
| CTpena BnaweT E
I‘-] CHrHannzayna >: [14
'T CTHAL:
3 : "
& [3navenne : AaBbCcDdEeFf
.'q_:L [ Meomowe [. ] || Haknowweii
- H I:‘ MepeyBpEHyTRIA
- KoHTekCcTHOE.. D MoA4EpKHY T
2
= S
L%}

V MpuHATE ’ x OTMeHa ]

- OfpaboTea c..

[H-- Fpannua 0, #000000, CnnowHoii
Aa| Arial 11

#000000

1)

o Wran maEAmATs 1

I PEEN T RN

|lﬂﬂﬂi”‘|llﬂzn. pl!ﬂ!pllum

Puc. 5.3.2.7. Hzmenenue pazmepa wpugpma ons eudsrcema "Ti".
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dﬁiin Pepaktupoeadue  [MpoekT  Bugwetr OkHo Bua  Momowe QTEtin:!r

moi HRE®SE o O

"""""" [‘LE Bumsket: /wib KM101/widg_elCooler;
Mma | Tun

SNeMeHTEl MHEMOCHEME]
KM 101

s 4 BozaywHelil xonoann... BuakeT

i @ HonoanneHnk BuaxeT
- AGLES Bubnno
OCHOBHBIE 3NMEMEHTEHI Eubnuol

I Bnaker I MNpoekTel ]

TecTosan Bubnno

4 ©Original widget's library Eunbnua

ATpnfiyr |3HEH!HH! = |
[#]-- thom [ 1]
FpaHnLa 0, #000000, Cn...

Lo Wpndr m Arial 14 1

»o LseT #000000
¥ron nopopota 0

Mepexnoc cnoe  true

i BRIpABHHEBAH.. B LedTpe

[ CeAazn I ATpubyTeI ]

‘o KonwyecTee .. 0

100% E l2m. pazmepa El rarman d

Puc. 5.3.2.8. Uzmenenue nons "Texcm" u ykazanue 6 nem Hanuvusi ampubyma onsn eudxcema "Ti'".

dajin  PenakTipoeaHne [poekt Buawker OkHo Bua  Momowe QTEtir‘:lr

=e II : EI!II%J_ND‘ ............

il E'_E Bupscer: Swib_EM101/wdg_elCooler;

E Kma

c [H- BokymenTel Bnfinno

[H- InemeHTEl MHEMDCREMEI Enfinno

e B KM 101 Enfnne

-

] ot

E * BozaywHeli xonoann.. Bugker

o @ HonoAMNLHHE BumeeT
e AGLES Bubnna

JICHOEHEIR 3MEMEHTEI Eufinna)
TecToean Bnbnna

4 Original widget's library Eufinno .-

an|
:

|3HiH!HH! bl 4

I
L
=3
= H
£ | - Uset Il :coo000
|
= ¥ron noeopota O
] Mepenoc cnoe  true
= BEIpaBHHBAH.. B LeHTpe
8
TekcT o
| rpag.c
> Konwqecteo .. 1 o
= AprymenT 0 [BewecTeenueii, .. [
S THA BewecTEEHHEI
i-3HaqeHne 300,25 ™~

I PEEIN T REEY

|1I:II:I'II-|E||I-"I:M. pi!M!pi”:“r:man| A

Puc. 5.3.2.9. Kougpueypayus apeymenma onsa sudxicema "Ti".
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Teneps ckomupyem Buixker "Ti" ¢ 1enpi0 co3gaHUS aHAJIOTMYHOrO emy Bujkera "To" (BeIXxonHas
Temreparypa). BctaBuM CKONMMPOBAaHHBINA BUKET, B TUAJIOTE BBOJIA MACHTU(UKATOPA U UMEHU JJIsi BHOBb
co3manHoro BukeTa B moje "ID" ykaxem "To", a ums octaBuM mycTeiM (puc. 5.3.2.10). B uncnekrope
aTpuOyTOB yCTAaHOBUM CBOWCTBA:

« T'eomempus:x — "175".
« T'eomempus:y — "20".

K
=
k]
2

C BugxeT

BugxeT

BugxeT

El KM 101 EMENMO...
- B[ AT101 BupweT

Lo Bo3nyWHBIA XONOAM. ..
{ONOLUNEHWE

BupxeT

- AGLKS BHBMMD... —

[ OCHOBHBIE 3NEMEHTE Bubnuo... ]

1. &3 Tartnoan Fuaf i )

= Aﬂ“im ''''''''''''''''''''''''''''''''''''''''''''
£

& | ATpuByT IHaYEHHE = |
3
=
<L

- 1 To

- My Th Fwvlb_KM1 01 hwdg_elCooleriwdg_To
- PoguTens fwib_originalsiwdg_Text

- KopeHe Text

- Amaa

- BenodeH true
E.} [eoMeTRHA [175,20,70,35,1,1,0,0]

S WAPKHE 70
‘- BoicoTa 35

b macw... 1
foymacw.. 1
z v}
----- aTCTYN 0

E.}I'I;Mlauu: L] E
-D%%H-E al TH @ LH

Puc. 5.3.2.10. Buoorcem "To".

[100%] | w. paswiepal ] roman|_{
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Tenepb 100aBUM BUIKET, OCHOBaHHBIM Ha npuMuTUBE "DneMeHTh! Gopmbl" (puc. 5.3.2.11), koTopbIit
OyzneM mcronb30BaTh B kauectBe ComboBox i BeIOOpa 3aAaHuil MPOU3BOAUTENFHOCTH XOJIOAMIbHHKA.
B xadectBe wumeHTHduKaTopa ykaxkem "cw", u moie "Wmsa" ocraBum mycteiM (puc. 5.3.2.12). B
MHCIIEKTOpe aTpruOyTOB YCTAaHOBUM CBOICTBA!

«  Axmueneiii — "true".
« T'eomempus:x — "60".
« T'eomempus:y — "158".

« Teomempusa:z — "10". IlogHAT €MEHT HaJ BCEMHU, MOXKHO U3 NaHenu "OyHKINHA BUAUMOCTH
BUJIKETOB".

«  T'eomempus:wupuna — "60".

« l'eomempus:evicoma — "40".

o Tun snemenma — "Combo Box".

« Ulpugpm — "Arial 14 1".

« Buavenue — "200".

«  Kongueypayus — "0{Enter}50{Enter}100{Enter}150{Enter}200". {Enter} — mepexox Ha
JIPYTYIO CTPOKY.

@Eﬂn Pepaktuposanwe [poekt Buwower OkHo  Bug  MNomows  QTStarter

BegEE

.............................................. JofasneHne BWIMETE OCHO BEHHC
-
T I Inas
A —
mall| [ KpaH wapoBbiiA BupxeTt
i Imel_rop BupeT
1 1 YpoBeHb BupxeTt
E|E-EMIM BuEnuo. ..
= i -
& BT aT101 BugweT
— “ BosgywHsl xonogW... BupkeT
{BupmeT
- AGLKS BuBnuo. .
[ OCHOBHBIE SNEMEHTSI Bubnuo... "
- G4 Tectosas BUEnMO...
Lo 298 ncicina
— 400.25
E rrrrrrrrrrrrrrrrrrrrrr rpm. c
é‘ ATpuByT
= T elCooler
<1 oy Swillo_KM101 fwdg_elCooler
- POWMTEND fwilb_originalsfwdg_Box
& - KopeHb Box
mll - Wma XonogUnbHUE
7]
- BrAwoqeH true
- AKTHEHBIMA false
- reomeTpua [0,0,250,200,1,1,0,0]
- Momoups L]
- KOHTEKCTHD...
- QDbpaboTra ... —

B} CTpaHwua [
- doH [#FFFFFF, ]

HawaTe gnA gobasneHya BMAXeTa ocHoBaHHo M oT ‘fwib_originalsfwdg_FormEl

KD

Puc. 5.3.2.11. Jlobasnenue sudxcema, ocHosannoeo Ha npumumuee "Inemenmol popmor”.
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PepakTvpoeaHwe  [lpoext

BugxeT

Momows  QTStarter

T EEL LT

x>

Tun anemeHTa Combo Box
JHa4YeHHE 200

LLpudgT m Arial 141000

SNEMEHTEI

- BunaxeT
-
E ||r'1Mﬂ |TIr1I'I B
= = KpaH wapoebi BugxeT
Amen_rop BunweT
5 |  YpoBeHb BugxeT
E |- KM101 BuGmmo. ..
& AT AT 101 BugweT [
— Boagy wHeIM xonogM... BupweT
fOE- B KonopMnbHWE Bupwer -
AGLKS BuGnvo. .. s
= ATpHEYTH
= ATpWEYT JHa4eHue li]
=] Ry
= Momowy [,1
o
] KoHTEKCTHO. ..
=
=
<]
&
T OfpafoTka ...

300.25 300.25
rpag. C rpag. C
m] O
0200 -0
O ] O

100% B Mam. pasmepa D|r::uman

Puc. 5.3.2.12. 3anoanenue napamempos ComboBox "cw".
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Jlis oTOOpa)keHUsl eIMHULIBI U3MEPEHUs] NPOU3BOIUTEIBLHOCTH XOJOIWIBHUKA J00aBUM BHMJDKET Ha
ocHoBe nmpumuTHBa "Tekct". Jlemaem Ty xe mpouenypy, uro u i Bumkera "Ti". Mnentupukaropom
BHOBB CO3/IaHHOTO BUKeTa cruenaeM "dimension" (puc. 5.3.2.13). B uncnekrope arpuOyTOB yCTaHOBUM
CBOMCTBA:

« T'eomempus:x — "125".

« Teomempus:y — "168".

« T'eomempus:wupuna — "60".
« Teomempus:evicoma — "20".
+  Buwipasnueanue — "B uentpe".
« Ulpugpm — "Arial 14 1".

« Texcm — "006./mun.".

T8 EBEBE RN © = G RE]

AT paiin Pepantvposanwe [poekt BuwgweT OkHo  Bug  Momows  QTStarter

= Buaxer
=
E ||r'1Mﬂ |THI‘I | B
‘= o= KpaH waposbii BugxeT
Imei_rop BugmeT
= |  YpoeeHe BugxeT
E|E-KMIM Bunuo. ..
& BT AT 101 BupkeT [
— BoagywHb xonogM... Bugwer
[ HE- B XonoguneHuk BugmeT -
AGLKS BuEnuo. .. s 300.25 300.25
? ATFIHE]I’TH rpan' c rpan' c
= ATpUEYT AHaYEHKE I:]
= Kby
[+
=
. OBpaboTka ...
=
& $oH L]
T MpaHWuua [0, #000000, Crino wHoA] g
o O |
WpwdgT m Arial 141000 200 | ™ H)EJS‘IHHE
LpeT #000000
Yronnoeop... 0
MepeHoc cnog  true
BhipaBH1EE... B LigHTpe
ér:nﬁ.."rm-m.
KonudecTeo... 0

TR S = |

100% B WMam. pasmepa D|rcnman

Puc. 5.3.2.13. [lobasnenue suoxcema "dimension", ocnosannozo na npumumuse "Texcm'" u usmenenue
€20 napamempos.
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Hns  nmobGaBnenwst joruku  00paboTkn  Bumpkera "XomoawnbHHK'(elCooler) oTkpoem mmasnor
pEeIaKTUPOBAHMS CBOMCTB ATOTO BU3YAJILHOTO AJIEMEHTA U nepeiaéM Ha Bkiaaky "OO6paborka". Ha sToit
BKJIQJIKE MBI YBUIUM JIEPEBO aTPHUOYTOB BUKETA M TI0JIe TEKCTa MPOTrpaMMBbl, I 00paboTKu aTpruOyTOB.
Jns pemieHuss Hamied 3agaud Hy)XHO n00aButh Tpu arpuOyrta: Ti, To, Cw (puc. 5.3.2.14). [nsa
no0aBieHHsT aTpuOyTa HY)KHO pPa3BEpPHYTh KOpHEBOW 3yeMeHT ".", BBIOpaTh JIOOOW 3JEMEHT BHYTpPHU
KOPHEBOTO U HaXkaTh KHONKY "J[00aBuTh aTpubyT" CHU3Y.

Janee BximrounM B 00paboTky atpudyT "value" xom6000kca "cw", Kak 3TO moka3aHo Ha puc. 5.3.2.15.
AHaornuHO BKIIOYMM B 00paboTky atpuOyT "argOval" mms Ti m To, a Taxxke atpudyrt "speed" y
aneMeHTa "cooler2".

i

BHONHOTEYHBIN ENOHET: elCooler

Bugmer | ATpuByThI J ObpabioTra I CBHm ]

Id | Wma |Tun LaHHbIX |PﬂﬁOHﬂN obnacTb |05pa§. | KoHdurypaumsa KoHdMrypaLoHHs wat lﬂ
bordStyle  MpaHMUE cTHNL BbiGop Lensix 01;2,34,5678... Het
Ti BxogHan TeMNepaTypa NoToka BewecT B EeHHbIR 0.0 V BxogHaA cBA3b MapameTp|Ti
To BbixogHaa TEMNEPETYPA NOTOKA BewecTBEHHkIR 0.0 W BxogHaA cBA3b MapameTp[To
3BOUTENLHOCTE Llenbii MonHaA CB Al MapameTp|Cw
oW
dimension |:|
air_cooler =
Ti F
To M
HobaenTe aTpubyT l [ YoanWTe aTpudyT ]
Fblk npougaypel | JavalikeCale JavaScript | 'l BeiuvcneHWa npouetypel (Me). | -1 ]

Puc. 5.3.2.14. Jlobasnenue mpex ampubymos 011 snemernma "elCooler” oudbruomexu "KM 101",
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=

BHDTHOTEYHEIN BIIKET: elConler

Bugker | ATPHEYThI J ObpaboTka | Ceaam

Il |MM|| |THI‘I LaHHbIX Pabovas obnacte |05pﬂﬁ. | KoHurypaLps KoHdurypaupoHHsIi wat lﬂ
elType THN 3nemeHTa BiiGop LensIx 01,234567C... Het
valug JHaqeHme CTpoka | Het
items JNEMEHTHI CTpoka | Het
fort WpudT LWpndT | Het

dimension
air_cooler
Ti

To
cooler?

F-E-EBE2-5

K|

LobaguTe aTpubyT l l YranuTe aTpubyT ]

ek npouggypel | JavalikeCale JavaScript |vl BeiMucneHwa npougpypel (Mc): | -1 ]

Puc. 5.3.2.15. Bxnouenue 6 oopabomky ampubyma "value" kxomboborca "cw".

B 3aBCPHICHUN YCTAHOBHUM A3BIK II0JIB30BATCIIBCKOI0 IMPOrpaMMHUpPOBaHUA JII TPOUCAYPLI B
"JavaLikeCalc.JavaScript" u Hanuem nporpamMmmy o0pabOTKH 3TOTO BUJDKETA:

Ti argOval = Ti;
To argOval = To;

ev_wrk = ev rez = "";

off = 0;

while (true)

{
ev_wrk = Special.FLibSYS.strParse (event,0,"\n",o0ff);
if (ev _wrk == "") break;
if (ev_wrk == "ws CombChange:/cw") Cw = cw_value;
else ev _rez += ev_wrk+"\n";

}

cw value = Cw;

cooler2 speed = Cw/5;

A [Tomemnenne wiy peTaKTUPOBAaHKUE MPOTPAMMBbI BHDKETA HE TIPUBOAUT K HEMOCPEACTBEHHON
e¢ KOMIWIALUH, a 3HAYUT He OyneT cooOmeHuil o0 ommbKax B Mporpamme, €Clii OHH HUMEIOT
MeCTO OBITh. DTO CBSI3aHO C TEM, YTO HEMOCPEACTBEHHOE MCIOJIHEHHE MPOTPaMMBI, a 3HAYHUT U €€
KOMIWJISILMS, OCYIIECTBIISIETCS B OKPY)KEHMHM M B MOMEHT 3allyCKa Ha HCIOJHEHHE IpPOeKTa
BU3yanu3anuu. [Ipm 3TOM Bce OMMOKHM, BO3HUKIIME TPH KOMIHJISIMH, BBIBOISTCS B BHJIC
coobmennit OpenSCADA, a BumkeTsl ¢ ommOKkamMu He ucnonHsAwoTcs. [locMoTpers apxuB
coobmennit OpenSCADA MOXHO B [JIaBHOW BKJIAJIKE MOJCUCTEMBbI "ApPXMBBI" WM B TepMHUHAIE
3amycka OpenSCADA, ecnu 3armyck ObUT U3 TEPMUHAJIA WM €T0 IMYJISTOPA.
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Pesynbrupyromuii Bug Bkiaaaku oopadorka Bumkera "elCooler" 6ubmmorexku "KM 101" 6yner umers
BU/I, TOKA3aHHBINA Ha puc. 5.3.2.16.

' BuBnWoTeuHbli BULKeT: elCooler 7 O X
Bumwer | ATENEYTEI ] OfpaboTka | CBA3N

Id |MMH |Tu|r| OaHHbIX |Paﬁnuaﬂ uﬁnaml Oﬁpal KoH@urypauma |KnH¢nr‘ypaunnHHh|ﬁ I
B Ti

.. Tao

[ air_cooler

E- cooler2

.. oW

El- dimension

OofaeuTe aTpubyT ] ’ ¥0anuTe aTpuayT ]

Hablk NpoUEOYP kI [JavaLikeCaIc.JavaScript |v] BriMMCneHWA Npoueoypel (Mc): [-1 ]

Ti_argOval =Ti;
To_argQval = To;

ev_wrk=ev_rez=""

off=10;

while(irue)

{
ev_wrk = Special FLibSYS strParse(event,(,"\in", off);
if{ev_wrk=="") break;
if(ev_wrk=="ws_CombChange:fcw") Cw= cw_value;
else ev_rez += ev_wrk+"In",

1

cw_value = Cw;,

cooler?_speed= Cwi5;

Puc. 5.3.2.16. Pesynomupyrowuii 6uo exnaoku oopabomra eudxicema "elCooler” oudbruomexu "KM 101",

3akpoeM Uajor PEeJaKTHPOBAHUS CBOMCTB BU3yaJbHOTO JJIEMEHTA, CO3IaJMM HKOHKY Ha OCHOBE
HAIIIETO 3JIEMEHTA, 3aKpOEeM BHYTPEHHEE OKHO PEIaKTUPOBAHHS U COXPAHHM ITO BCE.

Ha sToM pa3paboTky KOMIUIEKCHOTO AJIEMEHTa MOYKHO CYMTATh 3aKOHYEHHOM.
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5.3.3. lo6aBJieHHe KOMILJIEKCHOI0 3JIeMeHTa HAa MHEMOCXeMY

Jlist poBepku pabOTOCIIOCOOHOCTH U OIEHKH PE3yJNbTAaTOB HAIIUX YCHIUN 100aBUM CO3aHHBIN
BHJDKET Ha MHEMOCXeMy, pa3paboTaHHyr0 B pazzaene 5.2. BeImomHuM 3Ty omepanuio sl ABYX
xonoawnbHukoB "AT101 1" u"AT101 2".

Jnst atoro otkpoem kaap mHemocxemsbl "AT 101" na pegaktupoBanue. Ilocie yero xsataem "Mpliibo"
Halll KOMIUIEKCHBIM 3JIEMEHT M TalllUM Ha MHEMOCXEMY, IJ€ OTIIyCKaeM B HYKHOM HaMm no3uuuu. B
nuajnore 3ampoca uMeHu BBoauM wuaeHtudukatopsl "ATIOL 1" u "ATIO0l 2" coorBerctBenHo. Ilone
UMEHU omyckaeM. JloOGaBieHHBbIE AJIEMEHTHl pacronaraeM Kak HaMm ynoOHo. Ilocie BbImosHeHHs
NOJOOHBIX MAaHUMYJIALUN y HAC JTOJKHA MOJYYUTHCS MHEMOCXEMa C BHJOM, MOX0XKUM MpPEeCTaBICHHOM
Ha puc.5.3.3.1.

# OpenSCADA: Vision-pazpaboTtka - [Buaxert: /wib_KM101/wdg_AT101]
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Puc. 5.3.3.1. Buo mHemocxemvl ¢ KOMAICKCHBIMU JIeMEHMaMU.
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CoxpaHuM HOBYIO MHEMOCXEMY U 3akpoeM e€ OkHo. [lanmee mepeiliéM B MPOEKT U OTKPOEM 3Ty
MHEMOCXeMy B jepeBe mpoekta "['pynmbl curHanusanmii (mabnon)"->"KopueBas crpanuna’->"I'pymnmna
1"->"Muemocxemsl"->"AT 101". Kak MOXHO 3aM€THUTh, HAIM HOBBIE DJEMEHTHI MHOSBUINCHL 3IE€CH
aBTomMaTtnyecku. 1 Ham ocTanoch TOJIBKO NMOJKIIOUYUTH CBSA3M K HOBBIM 3JIeMeHTaM. /[ 3Toro orkpoem
JIMAJIOT PelaKTHPOBAHUS CBOMCTB MHEMOCXeMbl Ha Bkiaake "Cs3u" (puc.5.3.3.2). Ha sToii BKIIagKe Mbl
yBuauM aepeBo ¢ snemerntamu "AT101 1" u "AT101 2". Pa3BepHyB 110001 U3 3JI€MEHTOB, Mbl YBUJIUM
BeTKy "llapamerp" kak pa3 ¢ atpudyramu "Ti", "To" u "Cw", Takum 00pa3om, MbI MOKEM MPOCTO yKa3aTh
anpec mapamerpa 'prm:/LogicLev/KM101/AT101 1" B mone '"Ilapamerp", a atpuOyrtsl OyayT
paccTaBiieHbl aBTOMaTHUYECKHU.

' Crpadwua npoekrta: /pri_tmplSO/pg_so/pg_1/ 2 O X
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Cw proncLogiclevikKM1 01/AT101 _1/Cw (+)
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Ti pronziLogiclevikMA 01/AT101 _20Ti (+)
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sphlame TeMmnepatypa Ha BblXo4e BeHTUNATOpa AT101_1

M 3akpblTe

Puc. 5.3.3.2. Bknaoka "Ceasu'" ouanoza pedakmupoganusi c80UCme MHEMOCXEeMb.
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CoxpaHNM Hally MHEMOCXEMY M HPOBEPHM, YTO HONY4YMJIOCh. [l 3TOr0 3aKpoeM OKHO Jauaiora
CBOWCTB M 3amycTUM IpoekT "['pynmnbl curHanuzanuil (1madnoH)" Ha UCHOJTHEHUE. 3aTeM MePeKIIOUUMCS
Ha BTOPYIO MHEMOCXeMYy KHONKaMH JucTanus. [Ipu 6e30mmO09H0M KOHGUTYpAIUi MBI TOJDKHBI YBHIEThH
4TO-TO N0JI00HOE H300pakEHHOMY Ha puc.5.3.3.3.

dain  Hapywenwe Bug  Nomows

Jatau epema ¥poBeHs CooBuwgHne

TE1314_1: TemnepaTtypa Ha Bbixoge AT101_1: Hapywerue
BEpXHEN NPegynpegMTENEHON PaHuLs!
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Puc. 5.3.3.3. Pesynomupyrowas muemocxema.

Ha »3T0li MHeMocxeMe MOCpPEACTBOM HAIIUX KOMIUIEKCHBIX 3JIEMEHTOB MBI MOXEM HE TOJBKO
HaOJII0/aTh, HO M YIPABIATh IPOU3BOAUTEIBHOCTBIO XOJOJWIBHUKOB, IPOCTO MEHsSl 3HA4YE€HUE B
KoMOOOOKce. MeHssl NpOM3BOIUTEIBHOCTb, MBI MOXEM 3aMETUTh U HM3MEHEHUE TeMIIepaTypsl H
cpabaTbIBaHWE CUTHAJIHM3AIMH N0 THITM3WPOBAHHOMY aHAJIOTOBOMY Hapamerpy. McTopuio M3MEHEHHs MBI
MO’KEM YBHUJIETh Ha CO3/IaHHOM HaMu B pazfene 5.1 rpymnmne rpagukos.
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6. Penentol

I[aHHBIfI pasacit nOpceaHasHauCH IJId NOpCAOCTABJICHUA OIHCaHUA PCUCITOB PCHICHUA YaCTO
BCTPCHAIOUXCA Hp06J'IeM H 3a7a4 I10JIb30BaTCIIA. Penenter pelICHus 3ada4 U HpO6J’I€M JJI1 IIOMCIIICHU S B
9TOT pa3acit MOT'YT IpejIaraTbCA MoJIb30BaTCIISIMU.

6.1. Ilepenoc koupurypanuii OpenSCADA u3 01HOTO IPOEKTA B APYroii

YacTto BocTpeOOBaHHOW ObIBaeT 3ajauya nepeHoca KoHpurypauuu u3 ogHoro npoekra OpenSCADA B
npyroi. ITpuuém, yaie Bcero Hy’KHO OCYIIECTBUTh YACTHUUHBIM MEpEHOC, HAlPUMEp, EPEHOC OTIEIIbHBIX
HapabOTOK, KOTOPbIE MOT'YT IPUTOAUTHCS B HOBOM IIPOEKTE.

Boo0ime, Hy)XHO OTMETHTh, 4YTO JIOOBIE HApaOOTKUM C MajeHIUM HaMEKOM U TEPCIEKTHUBOM
BTOPUYHOTO HCITOJIE30BAHUS HY)KHO CTapaThCsl YHH(DHUIIMPOBATHh M COXPAHATH B OT/ICIbHBIC, COOCTBEHHBIC,
oubnunorexu u bJI. Kpaiine He peKOMEHIyeTCs HEMOCPEICTBEHHO MEHSITh CTaHAAapTHBIE KOH(PUTYpaIuu 1
DJIEMEHTHI CTAHJIAPTHBIX OMOJIMOTEK, a TAaKXKE COXPaHATh COOCTBEHHBIC, HOBBIC, OMOIMOTEKH U 3JICMCHTHI
B 0a3ax JaHHBIX CTAHJAPTHBIX OMOIMOTEK. DTO TO3BONMMT Bam BrocieacTBuu 6e3001€3HEHHO OOHOBIIATH
CTaH/IapTHBIE OMOIMOTEKH, a TAK)KE IPOCTO UCIOIB30BaTh HAPAOOTKH BAIIUX MPEABIAYIINX MTPOSKTOB.

IIpocroii nepenoc B/l ¢ Oubanorekammu u KOHPUrypaumei

Ecnu Bel yunu BbllleyKa3zaHHbIE pPEKOMEHIAlMM M Bce Bamm yHudunupoBaHHble HapaOOTKH
cozepkarbcsi B oTnenbHoll BJI, To Bech mponecc mepeHoca OyAeT 3akiirouaThesi B KonupoBaHuu BJ[ u
HOJKJITIOUYEHUH €€ B HOBOM IIPOEKTE.

[Mpouenypa komupoBanue bJl ormudaercs mius pa3nuuHbix THIMOB bJ[ W ¢ Hell HyKHO OyneT
03HAaKOMHThCS W3 AokyMeHTanuu K BbJ[. Jlng comyTcTByIOLIEro pacnpoCTpaHEHUsi ¢ JUCTPUOYTUBAMU
OpenSCADA o6sruHo ucnionb3yercst B[ SQLite, B Bunge otnenbHbix (aiinos *.db. KonmupoBanue BJ]
SQLite cOOTBETCTBEHHO 3aKIIIOYAETCS B MPOCTOM KOMMPOBAaHWU HYkHOTO (paitma b/l u3 nupexropuu 6a3
JAHHBIX CTAPOTO MPOEKTa B JTUPEKTOPHIO 0a3 TaHHBIX HOBOTO.

[ToakmmroueHue OCyIIeCTBISETC MyTEM co3laHusi HoBoro oobekta bJ] B mMomyne HyxHoro Tuma bJ]
nojacuctemsl b/l u mocnexnyromieit ero kondurypamuu (aeranphee). Ilocne cozganus, KoHPUrypauu u
BKItoueHus1 b/l MOKHO cpasy 3arpy3uTh KOH(UTYpanuio U3 He€, HaKaB KHOIKY "3arpy3uTb CUCTEMY U3
stoit B/I" Ha hopme oOwekTa B/I.

Boinesienue Hy:KHOI KOH(puUrypauuu

B cnydae, ecnu HykHast koHbuUrypanus cofep;xxkutcsa B oomieit b/ wim BJl crannaptaeix 6ubimoTek, To
MpeIBapUTENFHO HYXXKHO OCYIIECTBUTH BhIeneHHe e€ B oTaenbHyo bJ[. Beigenuts koHuryparmo
MOXHO WK B otAenbHylo B/l ¢ Bammmu 6ubnmorexkamu mnm B skcnoptHyio bJI. DOkcmoprHast BJI, B
OTNIMYME OT OMOIMOTEHHOM, CIYXKHUT TOJNBKO NJsl MepeHoca KOHPUrypauuu U OYyIeT BIIOCIEICTBUU
yraneHa. B mobom ciyuae HyxHO co3nate HOBYIO B/l mis nyxnoro tuma BJI, momobHo mporenype
MOJKIIIOYeHUs BbIIe. /[ mepeHoca Hy>KHO UCMOJb30BaTh TUI b/], KOTOpBIN MIIaHUPYETCS UCTOIB30BAThH
B HOBOM mpoekre. OOBIYHO JUIs HepeHoca jdydile wucnoib3oBate Tun bJl SQLite, BBHIY mnpocToif
npouenypbl konupoBanus. OmHako, eciu ucnoib3oBaTh cereByto CYDBJ] srta mpomeaypa Moxker
MIPEBPATUTHCS B MPOCTOE MOJKIIOYCHHE OMOIMOTEeYHON I SKCTIOpTHOM B/l B HOBOM mpoekTe.

Janee HEoOXOIMMO BBIACIUTH KOHPHUTYpanuio B YHH(PHUIHPYIOIIME WM SKCHOPTHBIE OMOIMOTEKH,
€ClIi OHa He MOXeT ObIThb mpsiMo coxpaHeHa B bJI. Hampumep, oTaenbHble M1a0JI0OHBI TApaMETPOB WIIH
napaMeTpbl KOHTPOJUIEPOB cOOpa AaHHBIX, BU3yalIbHbIE JIEMEHThI OMOIUOTEK BUKETOB H T.[I. BBIICIUTD
MOXHO TYTEM CO3HaHUS OMOJMOTEKH OHKCIOpPTa WM YHU(PHUKAIMH COOTBETCTBYIOIIETO DJEMEHTA,
HanpuMep, OMOIMOTeKa Ma0JIOHOB UM KOHTPOJLJIEp MapaMeTpoB cOopa AaHHBIX, OMOIMOTEKa BUIKETOB U
T.A. Jns BHOBb co3maHHON OuOIMoTekM B KadectBe bJ[ HyKHO yKa3aTh paHee CO3AaHHYIO
yHUDUIUPYIOIYI0 WK 3KkcnopTHyto BJI. Jlanee ocyiecTBisieTcss KONMPOBAaHUE HYKHBIX 3JEMEHTOB M3
UCXOIHOW OuOMMoTeKn B YHU(DUUIMPYIOIIYIO/SKCIIOPTHYIO IOCPEICTBOM CTaHAAPTHOM (PyHKIMH
konupoBaHus. [locie konupoBaHus YHUPUIIMPYIOIIYIO/SKCTIOPTHYIO OMOIHOTEKY HYKHO COXPaHUTD.
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B cinyuyae HeoOxoaumocTH nepeHoca 00bEKTa ¢ OTAENbHBIM cBoiicTBOM BJI, uimm nensix 6u0IMOTEK,
onepanruo CO3aaHUA HpOMe)KYTOqHOﬁ OMOINOTEKH U MOCJIICAYIOIICTO KOIMPOBAHUA MOXKXHO OITYCTUTE.
Hocratouno B nose B/l yka3aTh paHee cO3/1aHHYIO YHUPHUIMPYIOIIYIO WK 3KCOpTHYIO B/l 1 coxpaHuth
DIIEMEHT.

JanpHenmme nOeHcTBHs, a MMEHHO HpocToil mnepeHoc bJI, ocymecTBistOTCs B COOTBETCTBHM C
IPEIBIIYIIUM Pa3AeIoOM.

[Ipu mnepenoce KoOH(pUTypauM NYTEM OSKCIOPTUPOBAHHS HEOOXOIUMO OCYIIECTBUTH OOpaTHBIN
MPOIIECC KOTMMPOBAHUS M3 IKCIIOPTHBIX OMOTHUOTEK B JIOKAIbHBIC OMOJIMOTEKH HOBOTO MPOCKTA U yIaJeHNe
skcnopTtHOM b/I.

HI/I3K0ypOBHeB06 KOIIMPOBAHUE COACPKUMOI'0 EI[

Jlis mepeHoca MOXHO OCYHIECTBHTh W30HMpaTeiabHOe KomupoBaHue Tadmui, BJl ¢ xoHdurypanuei
myTéM BBIOOpa O0BEKTOB Tabiuil B 00bekTe bJl; KoMaHIbI KOUPOBaHUS, BEIOOpa 00beKTa HOBOM BJI u
KOMaH/Ibl BCTaBKU (metanbHee). OQHAKO, ISl 3TOTO HY)KHO 3HATh CTPYKTYpy B/, Mpo KOTOpYrO U3JI0KEHO
I10 DTOU CCBUIKE.

6.2. OcobenHoCcTH HMKJINYecKOro nporpammupoBanus B OpenSCADA

VY HauMHAIOMMX TOJH30BATENIEH YacTO BO3HHUKAET BOMNPOC OOECIEUEHHUS BBIIEPKKUA BPEMEHHBIX
MHTEPBAJIOB MPH MPOrpaMMHUPOBAHUN BBIYUCIUTENBHBIX MHpoueayp B okpyxeHun OpenSCADA. Otor
BOIPOC OOBIYHO CBS3aH ¢ HAIMYUEM IPEIbIIYIIEro ONbITa IPOrPaMMUPOBAHUS JIMHEHHBIX BHIYNCICHUH U
OTCYTCTBHMEM OIIbITa IPOIPAMMHUPOBAHUS LIMKINYECKUX CUCTEM PEaJIbHOTO BPEMEHU.

B cucremax peanpbHOr0 BpEMEHM HCIOJB3YETCS, TaK HA3bIBAEMOE TaKT WIM LUK NEPUOJUYECKUX
BBIYMCIICHUM, T.€. PUTM JKU3HM. B KaXXIOM TakTe BBINOJHAETCA HEKOTOpas Npouedypa, KOTopas He
JIOJDKHA 3aHMMaTh BpeMeHM Ooblle TakTa. Kak cieactBue, eciu mpolenypa TakTa OCTaHABIUBAECTCS Ha
OKHMJaHUM TO OCTaHABJIMBAETCA U KU3Hb CUCTEMBI peajbHOro BpeMeHH. ClleJ0BaTEIbHO UCII0Ib30BaHUE B
ATUX IPOLEAYPaX TPAAUIMOHHBIX QYHKIUHI YCBHIIJICHUS 3aa4d HEA0NyCTUMO!

Pemienue 3aaun BbIIEP’KKU HYKHOT'O MHTEpBaia BpEMEHH B CUCTEMaX pealbHOr0 BPEMEHHM, B paMKax
pUTMa KH3HH, OCYIIECTBISETCS B ABa crocoba. IlepBblil criocol 3akmodyaercst B ICKPEMEHTE CUETUHKA,
YCTQHOBJICHHOTO B 3HAYE€HUE BPEMEHHOI'O MHTEpBaJa, B KaXJOM ILMKJIE Ha 3HauY€HHE MEPHOAUYHOCTH
TakTa 710 3HaueHus <=0, nanpumep, B OpenSCADA 310 peanuzyercst Takum o0pazom:

if ((tm cnt-=1/f frq) <= 0) //IexpemeHT
{
tm cnt = 10; //YcranoBka cuérumxa B 3HaveHme 10 CekyHH
//BBIHOJIH@HM@ APYInMX ,He]%CTBM]% C HneprnomMdHOCTBER 10 CeKYHI
}
Bropoit cnoco® ocHOBaH Ha aCTPOHOMHYECKOM BPEMEHH, T.€. B LIMKIIE OCYIIECTBIISETCS CpPaBHEHHE C
TEKyIIUM BpeMeHeM, Harpumep, B OpenSCADA 3710 peanusyercs TakuM 00pazoMm:

if (syYS.time () > tm to)
{
tm to = SYS.time()+10; //YcranoBka mnopora oxwupaHus Ha 10
cexkyHn 6Oojiee TeKyHmero BPEMEeHMU
//BBEIIOJIHEHME IOPYTMUX INEeHUCTBMUI C HepuonuuHocTeio 10 CcexyHI
}
BTropoii crioco6 sBisiercs Gonee HalEKHBIM OCKOIbKY B HEM HCKIIIOYaeTcs MpobieMa 3anas3/IbIBaHus
cpabaTbIBaHMS 10 NPUYUHE BO3SMOXKHOTO BBINOJIHEHUS MPOLEAYpPHl LIMKIa Oojee BpEeMEHH TakTa. XOTs B
IPAaBIIIBHO HACTPOEHHBIX CUCTEMAaX M 3aJa4ax JaHHbBIH 3G (eKT He T0KEeH HMETh MECTO.
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6.3. ’Kusoii nuck (Live CD/USB)

C nenpro MakcuManbHOTO ympoieHus pa3BépreiBaHuss OpenSCADA MOXHO HCHOJIB30BaTh KUBBIE
coopku 3arpy3ounbix quckoB CD u USB. XXuBoii nuck npegycMaTpuBaeT BOZMOXKHOCTh 3arpy3KH MPSMO
C HETO U OBICTPOTO MOTYYEHUS KeJIaeMOoro padouero okpyxenus. [Ipu 3arpy3ke u paboTe KUBOU TUCK HE
WCIIOJIB3YET INTATHBIX HOCHUTENEH, a 3HauuT Bbl MoxeTe He OECIOKOMThCA 3a WX IEJIOCTHOCTh U
COXPAHHOCTH JIAHHBIX HAa HUX. B 1eoM XKUBOU JUCK SIBISIETCS yIOOHBIM CPEICTBOM C IIMPOKUM KPYroM
HY)KHBIX TPOTPAMMHBIX MHCTPYMEHTOB TOJI PYKOW M HE3aBHCHMOTO OT CTAI[MOHAPHOTO MPOrPAMMHOTO
OKPY>KEHHSI, CTIOCOOHOTO OCYIIECTBUTH JUATHOCTUKY MPOTPAMMHOTIO U allllapaTHOTO OKPYKEHHMS, a TaKKe
UX BOCCTAHOBJICHHE, B HEKOTOPBIX CIIydasiX.

KuBoii aucK mpeacTaBiseT W3 ceOs ymaKOBaHHBIM 00pa3 ONeparmOHHOW CHUCTEMbl M TIPHKIAJTHBIX
nporpamm ¢ pasmepom okosio 700MBb, zamucanusiii Ha CD/DVD muck wnu USB-Flash nocutens. IIpu
cBoeil paboTe omnepanuoHHas cucTema "HajleTy" pacnakOBBIBaeT HYXKHbIE (hailiibl 7S 3aIlycKa MporpaMm
U OTKPBITUS JOKYMEHTOB, a 3HAUUT HE HCIOJb3yeT OMEePATUBHOM MaMATH OOJbIle YeM Mpu €€ OOBIYHON
YCTaHOBKE.

Kussie nmucku ¢ OpenSCADA coOuparoTcsi B HECKOJIBKHX BapuaHTax Ha OCHOBe aucTpuOytuBoB OC
Linux ALTLinux u pocTtymHbl JUist 3arpy3ku K cootrBeTcTByomei Bepcuun OpenSCADA 3nech:
http://oscada.org/ru/glavnaja/zagruzit. Texymmue xuBbie coopku ¢ OpenSCADA o6nanaroT 3HaYUTEIHHO
OosbIMMHU (PYHKLHSAMH YeM MPeyCcMaTpUBAIOCh U3HAYAIBHO:

+  B03MOXHOCTH MPO3pAavYHOTO COXpPAHEHUsI pabOYNX M3MEHEeHHH, B ciydae 3anmucu Ha USB-Flash.
OyHKIMS 00ecCreunBaeTcsl CO3JaHNeM pasjiesia AUcCKa ¢ BO3MOXKHOCTBIO 3allMCH, HA OCTaBILIEMCS
mecte USB-Flash. DToT pasznen orpakaercs Ha KOpeHb (DaiIOBOW CHUCTEMBI M BCE M3MEHEHHS
3amuchiBaloTCs Ha Hero. Kpome coxpaHeHuss pabo4yMX JaHHBIX B OTOT paslel MOXKHO
JI0yCTaHABIIMBATh HEIOCTAIOIIME MaKeThl mporpamm u3 penosutopust ALTLinux (mocnenuuit P6 u
T6).
« Bo3MoxHOCTE coBMmelmeHuss o0blyHOoro Flash-mucka pa"aeix ¢ xuBbeiM  Flash-guckowm.
[IpenycmaTtpuBaer 3amuch oOpa3za >XHBOTO JUCKa HpsMo Ha daitnmoByio cuctemy USB-Flash,
FAT16 wim FAT32, uro coxpansieT GyHKIMH OOBIYHOTO HOCUTEIS TAHHBIX U 100aBseT (QYHKIIUIO
KHBOT'O JINCKA.
+  B03MOXHOCTh yCTaHOBKH OKPY)KCHHS )KMBOTO JIMCKA HA CTallMOHAPHBIN HOcHTeNnb. [1o3Bomser
HE 3aHUMAThCS [NIyOOKMM HM3Y4YEHHEM U MOTPYKEHHEM B ONEpalMOHHYI0 cucTteMy Linux mpu eé
YCTaHOBKE, HacTpoiike, a Tak-ke pa3BéprbiBaHus OpenSCADA. JloctaTouHO 3arpy3uThbCsi C
KUBOTO JHUCKA, YOETUTHCS YTO OCHOBHOE OOOPYIOBAaHUE ONPEACTUIOCH HOPMAJIbHO U HYXKHBIE
IIpOrpaMMbl paboTaroT, a 3aTeEM, [TOCPEACTBOM IIPOCTON IPOLEAYpPbl C UKOHKM Ha pabodeM CToJe,
YCTAaHOBUTh Ha CTAallMOHApHBIN Hocutenb. [lomyueHHass ycTaHoBka OyaeT TOYHO MOBTOPSTH
OKpY>KEHHE KHBOTO JUCKA.

ISO-00pa3 :xuBoro aucka

ITepBbiit BapuaHT cOopku xuBoro aucka 3to ISO-o6pa3 (*LiveCD USB.iso) ans 3anucu Ha CD/DVD
JTUCK, KOTOPBIN OJTHAKO SIBJISICTCS KOMOMHUPOBAHHBIM U MOXKET ObITh 3amucan npsimo Ha USB-Flash auck.

Hns 3amucu ISO-o6paza mHa CD/DVD auck MOXHO HCIIOJIB30BaTh CTaHIAAPTHBIM WHCTPYMEHTapUi
UCXOIHOW omepanoHHol cuctembl. 3anuch Ha USB-Falsh moxxer ObITh OCylIecTBiIE€Ha TOJNBKO W3
okpyxenust OC Linux, Haripumep, U3 OKPYXEHHS ITOr0-Ke KUBOT'0 JMCKa, 3alIUCAHHOTO U 3arpyKEHHOT0
panee ¢ CD/DVD nucka.

A [Tonb3oBarens He uMeromuit onbiTa padoTel ¢ OC Linux n0fKeH OrpaHU4UTHCS 3alUChI0 Ha
CD/DVD nuck unu Ha4aTh 3HaKOMUTHCSA ¢ Linux, ecnu xo4et nonyuuts xuBoii USB-Flash nuck.

"i\' 3anuce obpaza Ha USB-Flash yHUYTOXUT Bce MaHHBIE W CAETAET €ro HEMPHUTOAHBIM IS
WCIIOJIb30BAaHUS B KAuye€CTBE HOCHUTENSI JaHHBIX, €CJIM HE YYMTHIBATH BO3MOXKHOCThH 3alMCH Ha
pasznen coxpaHeHus u3MEeHEeHHil okpyxkeHuss OC KUBOTO NHCKa, KOTOPBIM OyneT co3mgaH TpH
MEePBOM 3arpy3Ke ¢ KUBOTO JTUCKA.
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Anpec mucka mnsa 3amucu [SO-o0paza mmeer Bua "/dev/sd{x}", a y3HaTb €ro MOXHO BBI30BOM
KOHCOJIbHOM koMaHbl "$ dmesg", cpasy nocne moakmrouenus neneBoro nucka USB-Flash. Jlns 3amucu
[SO-06pa3a na USB-Flash u3 okpyxenus Linux MOKHO BOCIIOJIb30BAThCS KOHCOJIBHOM KOMaH/I0M:

$ dd if=ALTLinux_6-OpenSCADA 0.8.0-TDE 3.5.13-i586-LiveCD USB.iso of=/dev/sd{x} bs=4096
# 3Banuce npaMo C 3arpyxeHHoro CD/DVD mucka
S dd if=/dev/sr0 of=/dev/sd{x} bs=4096

FAT-00pa3 :xuBoro gucka

Bropoit BapuanT cO6opku sxkuBoro aucka 310 FAT-o0pas: rpynma ¢aitioB ans mpsiMOW 3alucu U
3arpy3ku ¢ FAT-paznena (*flash.tar). [IpenmymiecTBoM 3T0# cOOpPKH, KaK paHee YIIOMUHAIOCH, SIBJISETCS
copmerienue gynkuun USB-Flash nucka xak HocuTens AaHHBIX M Kak >KUBOro aucka. Kpome Toro Ha
OCHOBE JaHHON COOpPKHM MOYKHO CO3/1aBaThb KOMIIAKTHBIC, HAIEKHBIE U (YHKIMOHAIBHBIC PEIICHHS
BcTpamBaeMblx cucreM ¢ OpenSCADA B ocHoBe, Hanpumep, IIporpammupyemsie Jlormueckune
Kontpomnepsr (IIJIK), manenbHble KOHTPOJUIEPHI (C CEHCOPHBIM TUCIUIeEM), a Tak-xke mpocto SCADA-
cepBepa 1 SCADA-cranuuu oneparopa "ObICTPOro MPHUTOTOBJICHHS'"; MyTEM 3alKMCHU KUBOTO JUCKA Ha
crarmoHapubiii Hocutenb (HDD, SSD wmm Flash). HaaéxHocTs HJaHHOTO pEIICHHS JTOCTUTACTCS IMyTEM
pasmenienus ocHoBHoro IO B HemomuduImMpyemMoM yrnakoBaHHOM aiine, a pabo4yMx JaHHBIX Ha
KypHaIupyeMon (aitsioBoit cucTeme.

3amuch 1aHHOTO O0pa3a MOXKHO OCYHIECTBUTH U3 N000i OC, HO YCTaHOBUTH 3arpy3udK TOJIBKO B
Linux, ams yero Mo>xHo Bocrnosb3oBatbes LiveCD u3 mpomuioro pasnaena.

Hpoueﬂypa CO3JaHUs ) KUBOT'O JHMCKa TaKOBa:

[MomkJjoyaeM LeJIeBOM IOMCK, Yy3HaéM ero aipec M MOHTMPYEM, BCE OT CYyIeplojib30BaTesid:
su -

dmesg

mkdir /mnt/tmp; mount /dev/sd{x}1 /mnt/tmp

PacrnakoBKa COIEPXMMOI'O apxXMBa IMPOWMBKM Ha CMOHTMPOBAHHEI IOUCK:

cd /mnt/tmp; tar xvf /var/tmp/ALTLinux 6-OpenSCADA 0.8.0-TDE_3.5.13-i586-flash.tar
Y3HaéMm UUID mis QaljioBOM CMCTEMEl LEeJIEBOT'O IOMCKaA :

blkid | grep /dev/sd{x}1

Momubuumpyem darin /mnt/tmp/syslinux/syslinux.cfg B koOHLe

crpoky "append initrd=alt0/full.cz live ... disk,uuid:4EB3-0478",

rme ykaswBaeMm paHee nosiydenuent UUID # HNoBamisgseM Wn

Momubuumpyem dain "/mnt/tmp/syslinux/lang" Ha npenMeT

yKasz3aHMsa JioKaJlM-g3blKa MHTepderca IO yMOJYaHMD,

0 PycCkoro fA3bKa HyXHO ykazaTbk "ru RU", umHaue Oynmer AHTJIMVACKUM .

OTKJIIOUEeHMEe IMCKAa:

umount /dev/sd{x}1

Vunumanms3auusa MBR Oucka B KOPPEKTHOE 3BHAadeHMe:

ms-sys -s /dev/sd{x}

VHMUIManmMs3aumys 3arpy34rKa :

syslinux /dev/sd{x}1l

Uy = O = Uy FH= o o S S Uy = O Uy 3

A Jannblit crioco0 pa3BEépThiBaHUA XUBOTO Aucka Tpedyer 3Hanuil OC Linux u untepdeiica
KOMaHIHOW CTPOKH (KOHCOJIM), a TaK-’K€ OCHOB pa30MEHHUsI JUCKOBBIX HOCHUTENIEH OCKOJIBbKY, IIPU
HEKOPPEKTHOM HaydajlbHOM pa30MEHHM HOCUTEINS, 3arpy3ka MoKeT He mpoiTtu. Kpome Toro, s
obecrieyeHuss (PyHKIMM IPO3PAuYHOrO COXPAHEHHUs pabO4YMX HM3MEHEHUIl HeoOXOOUMO CO31aTh

5"

pa3znen ¢ metkoit "alt-live-storage" u ¢aiinoBoit cuctemoil ext3, 4To MOXKHO ClienaTh IporpaMme
MEHeIKepa pa3aenoB, HapuMep ""gparted".
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3arpyska

Jlist 3arpy3Ku ¢ MOJMYY4EHHOTO >KMBOTO JTUCKA HYXKHO TEPErpy3uTh KOMIBIOTED M HaXaTh KIIABUIILY
BXx0/1a B MeHIo 3arpy3ku BIOS, B camoM Hauane 3arpy3ku, 10 3arpy3unka cramuonapHoit OC, u BeIOpaTh
TaM Ham Hocutenb (puc.6.3.1). Ha pa3HbIX KOMIBIOTEpax KJIABHILIA BXOJAa B MEHIO 3arpy3KH MOKET
oTnM4YaThes U ObITh ofguoi u3 "F&", "FO", "F10", "F11" umu "F12".

¥

elect a Boot First device ==

» Hard Disk
- SATA 1 : SAMSUNG SP2004C
- ChipsBnkFlash Disk 4082
» CDROM
- SATA 2 :  PIONEER DUD-RW DUR-215D

s¢:Expand/Close tl:Move Enter:Accept F4:Exit

Puc. 6.3.1. Mento evibopa ycmpoiicmea 3acpysxu 6 BIOS.
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[Tocne BbIOOpa YCTpONCTBA JOHKHO MOSIBUTHCS MEHIO 3arpy3KH JKHBOTO JIMCKA, I/I€ MPEABAPUTEIHHO
BaXHO BBIOpaTh Bamr s3bik, 1o kiaBwuiie F2 (puc.6.3.2), ecnu S3bIK IO yMOTYAHUIO HE yCTPauBaeT.

Mode F4 Source FS Kernel
CD-ROM Default

Puc. 6.3.2. Mento svibopa sa3zvika s#cuso2o oucka.
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B pesynbrate 3arpy3ku xuBoro aucka Ber momxyuure pabounii cron TDE 3.5.13 (puc.6.3.3).

? Mosneskbie coseTol - KTip

Mo¥HD CKpWTh YETROACTAA MAKILERA A KMk,
Ehlﬁﬁﬁ ONUWKD "CEPEITE" B KOHTEKCTSOH MEHHD,
KOTOOS NORBRRETCA NPH HAMATHY Npasai
KHOMKA Mald Ha nifar W nonsyHkos.

Jpyrue noneasss coparts na padaTe o KMix
NpHERLEHE & PYROBOSCTEE KMix.

Srafan Scturnansks

|¥ OoKa3LBaTs COBETH NpH 327TY0Le | 4 Onanmpywsi

@ !J \3 l_:ﬂ i\ [onRIHbie CORRTH - K| us é J l""H"' i ]

Puc. 6.3.3. Pabouuti cmon srcueozo oucka.
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6.4. O01mMe M0JI05KeHUs KOHUENUH PA00ThI ¢ HAPYIICHUSIMH, CUTHAJIM3alueil U
YBeIOMJICHUSIMHU

Hapymenust u pabora ¢ Humu B OpenSCADA peanusyercsi JBOSIKO, YTO CBS3aHO CO CTPYKTYpoOi
OpenSCADA, criocobamu €€ NCIob30BaHus, a TaK-K€ CaMOM IPUPOJION HapyIIEHUH.

ITepBoii croponoit HapymieHui, ¢ KoTopeiMu OpenSCADA paboTaeT u3Ha4aJIbHO U KOTOpas Hanbosee
BOCTpeOOBaHa, SIBISETCS YBEAOMIICHHE DPa3MUYHBIMU criocobamu. IlockonbKy yBenoMII€HHE 3TO 4YacThb
uHTepdelica BHU3yaldM3allMd TO M peanu3oBaHbl OHM B ABWKKe Buszyanuzanuun ULVCAEngine u
Buzyanuzatopax Ul Vision, UL.WebVision. Ha naHHbIil MOMEHT nojcucreMa yBeJOMICHUN HapyIIEHUH B
OpenSCADA peanusyeTr GyHKINU:

+  VYBeIoMIICHHUE:

- Csemom — wmuranue oOBEKTa, TPYMIbl CUTHAIM3ALNHK, OOIIEr0 CcTaryca LBETOM
HapyLCHHUSL.
+  38yKom — TIPOUTPHIBAaHHE 3BYKOBOTO (paiiia MIIM CHHTE3 peud U3 TEKCTa, CBA3aHHOTO C
HapyIICHHEM;
« Iyokom — BbIJlaya HENPEPHIBHOIO CUTHAJa HAa CUCTEMHBIH "Oy3ep", HE3aBUCHUMO OT
HapyIICHHS.

- KButauus yBejoMJIeHUS HAPYLICHUS:
« Ilonnocmvlo — TO HAXKATHUIO HA LBETHOM MUTalOLIUN KPYKOK CTaryca HapylIeHUN
(coObrTre "ws_alarmLev"), cHuzy crpasa:
« Ilo cnocoby ysedomnenus — OTAENbHO CBETOBYIO (coObiTe "ws alarmLight"),

3BYKOBYIO (coObiTHe "ws_alarmLight") u rymok (coOsitue "ws_alarmAlarm"), mo Haxaruio
KHONKHM C COOTBETCTBYIOIIMM M300paXK€HUEM, CHU3Y ClpaBa WM IOJ] KHOIKAMU BHJIOB
O0TOOpaKCHHUS,

« Ilo ob6vexmy napywenus — K 00pa3y BU3yalbHOIO IPEACTABICHUS MOKET J0OABIATHCS
KOMaH/ia KBUTAllMH YBEAOMIIEHHsI HETOCPEACTBEHHO O HEM;

« Tloouepéono, c evicrymusanuem — XapakTepHO AJS YBEIOMIICHUH 3BYKOM, ITOCKOJIBKY
KaX/Iblii OOBEKT HapylIeHHs MOXKET HpPEeIOCTaBIATh CBOE 3BYKOBOE YBEIOMJICHHE WM
CUHTE3 pEUH.

[Ipn peanuzanuu yBeIOMJICHUI B cpele BU3yaIHM3alld HET YCTAHOBJICHHOTO IpaBHJIa MOTYYCHHS H
(dbopMHpOBaHUs MPHU3HAKA HAPYIICHHUS MOCKOJIBKY B Pa3HBIX CUTyallUsX HET OJHO3HAYHOCTU. Ha naHHbII
MOMEHT, Ha CTOPOHE THIM3UPOBAHHBIX MAOJOHOB WCTOYHHMKA JAHHBIX, TPAKTHUKYETCS CII0CO0
¢dopmupoBanusi atpubyra ommOku "err" ¢ KOZAaMH W TEKCTOM HapylleHus, a o0paboTka HX H
dopMupoBaHue YBEZOMJICHHS OCYIIECTBIISIETCS B BHU3yaJlbHOM o0Opa3e oObekTa aaHHbIX. MHOrma-xke
00paboTKa TpaHuI] YCTAaBOK OCYIIECTBIIAETCS MPSIMO B BU3YaJIbHOM 00pa3e 00beKTa TaHHBIX.

BriocnencTBum BO3HHMKIIA HEOOXOIUMOCTh POTOKOJIMPOBAHMS, a TAKXKE YUET aKTyaIbHBIX HA TEKYLIHHA
MOMEHT HapyleHui. Eciau a1 npoToKoIMpoBaHus 10CTaTOYHO (POPMHUPOBAHUS CUCTEMHBIX COOOILEHHM
C OrOBOpPEHHOHM KaTeropueil u (opMaToM cCOOOIIEHHUS, TO JJIi KOHTPOJS 3a TEKYIIMMHU HapylIeHUSIMHU
HeoOxoauMm Hekuil Oydep. BrnocneactBum Takoil Oydep Obl1 g00aBieH B BHIE HAJICTPOMKU HaJ
noJcucTeMoi cOOOIIeHuH, a agpecaysi K HeMy OCYLIECTBISeTCS MHBepcUel ypoBHsA cooOuieHus. Tak
3anuck coodmenus ¢ yposaeM "-2" u kareropueit "TEST" momectut coobmierne B Oydep HapylmieHUid u
npoxyoIupyeT ero B apxuBe cooOmieHuid, ¢ ypoHeM "2". Ilpu 3ampoce cooOmieHnii ¢ OTpULiaTeIbHBIM
ypoBHEM cooOmieHusi Oyayr Opartbesi u3 Oydepa HapylmleHMHA. YJaleHUE/CHATHE HapYIICHUS
OCYIIIECTBIISIETCS 3aMUChI0 co00IIeHus ¢ Toi-xe kareropueil "TEST" u HeoTpuLiaTeIbHBIM YPOBHEM.

Takas xoHIenuus y4éTa aKTHBHBIX HapYIICHHH MO3BOJISIET UCIOJIb30BaTh CTAHIAAPTHBICE MEXaHU3MBbI
paboThI C COOOMICHUSAMU U1 YUETa HAPYIIICHHI:
+ Perucrpanusa ga euus: SYS.message("alCategory”, -3, "llapamemp: napywenue");
b4 gory p p: Hapy
 Cusrtue napymenusi: SYS.message("alCategory”, 1, "llapamemp: nopma'");
«  ®dopMHpoBaHUE CINHCKA AKTUBHBIX HapYLICHWH: mocpencTtBoM mnpumutuba "l[IpoTokon" wim
"JIoKyMeHT", ¢ OTpHUILIATENbHBIM YPOBHEM, 11 Beex "-1".
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Perucrpanuio cooOuieHuil jydiie BCEro OCYLIECTBISTh HAa CTOPOHE TUIM3UPOBAHHBIX MIA0JIOHOB
HCTOYHUKA JaHHBIX MOCPEACTBOM cIenManabHOI byHKIIUN "SYS.DAQ["Modul"]
["Controller"].alarmSet(string mess, int lev = -5, string prm = "")", kotopas yHuHUIHpYyET
Kateroputo. [l BbI30Ba 3TOM (YHKIMM M3 KOHTEKcTa [mabjoHa HyxkHO n006aButh 1O "this" Tuna
"OO0BekT", mocie yero yctaHoBka HapyiieHus 0ynet umets Buj "this.nodePrev().alarmSet("' [lapamerp:
Hapymenue', -5, "prm");". VYkazanHas ¢yHKIOUS ceddac MCIOJB3yeTcs BO MHOTHX MOJIYJISAX
MCTOYHUKOB JAHHBIX IS y4€Ta ri100aNbHBIX HApYIICHUH 00BEKTOB KOHTpOiepoB. OyHkuus Gopmupyer
HapyueHue ¢ kareropueil: al{Modld}:{Cntrld}[.{Prmld}], rae:

«  Modld — naenTuduxkaTop MoIys;
«  Cntrld — unentudukaTop KOHTPOIIIEPA;
«  Prmld — unentudukatop mapameTpa, U3 apryMeHTa <prm>.

B OCJIOM HYXHO OTMETHUTH, YTO YBCAOMIICHHA W PETUCTpaAlUA HapymeHHﬁ 9TO PAa3HBIC MCXAHU3MBI,
KOTOPBIC MOI'YT HCIIOJIB30BATHCA II0 OTACIBHOCTH, HJIA IPOCTBIX IIPOCKTOB, WM BMECTC IJIA OOIBIINX
KOMIIJICKCHBIX ITPOCKTOB.

3aKJII0YeHue

JlaHHBII JOKYMEHT AETAJIbHO OMMCHIBAET OCHOBHOM MPOLIECC CO3/IaHMSI AJIEMEHTOB MOJIb30BATEIBCKOTO
uHTepdeiica ¢ mpeaBapUTEIbHON MOATOTOBKOW M KOH(HTrypanuel HCTOYHMKA JAaHHBIX. B memoMm 3To
MO3BOJISIET OBICTPO TMOJYYUTh MpeacTaBieHue o pabdore ¢ cucremoir OpenSCADA, a Takke
IeJICHANPaBJIEHHO UCKATh PEIICHHUS COMMYTCTBYIOIIUX MPOOIIEM.
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