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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  (BJl) OpenSCADA. CrnenoBaTenbHO, TMOJB30BaTelb JOMDKEH IOJYYHTh JTUCTPUOYTUB
OpenSCADA c stoit B/I, U1t HarasAHOTO N3yYEHUs U OIPOOOBAHUS TIPUMEPOB.
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1. TepMuHBbI, onipeaeeHUss 1 A00peBUATYPbI

APM (a00peBuatypa) - ABroMaTusupoBaHHOoe PabGouee Mecto. OOBIUHO MpeACTaBISET 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 (TepMHH) — YCJIOBHAas TIpaHMLa TEXHOJIOTMYECKOTO Mapamerpa, M0 HpPeo0JICHHIO
KOTOpPOM BBINOJHSIOTCS MPENYCTAHOBICHHBIE AITOPUTMOM JIEHCTBUS 10 NMPEAOTBpAILEHUIO aBapuu. B
HEKOTOpbIX pexkuMax TII (ITyck) B COOTBETCTBHM C PETJIAMEHTOM MOXET ObITh HEOOXOJUMO OTKIIIOUEHHE
ONOKUPOBKH (IeOTOKHPOBAHUE).

Jleb10knpoBanne (TepMHH) — IPOLECC OTKIIOYEHUS OJOKUPOBKU Ha BpeMs pabotsl TII B pexumax,
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 (TepMHH) — mporiecc MOATBEPkACHUS (PaKTa TOro, YTO OMEPATUBHBIN MEpCOHAN 0OpaTHII
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) — Ilpombinuiennsii Jlorumdeckuit Kontpomiep. MukponporeccopHoe
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.

Curnaiu3auusi (TEPMHH) — TMPOILECC YBEIOMIICHUS OIEPATUBHOTO TEpPCOHANa O HAPYIICHUN
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 — 0ObBIYHO OCYIIECTBISIETCS MMOCPEICTBOM CMEHBI IIBETa rpadruecKoro
o0BeKTa (MUTAHUEM) JIJIsi BO3HUKAIOIINX COOBITUN M YCTAHOBKOW CTATHYHBIX aBAPUIHBIX IIBETOB
(KpacHBII ¥ KENTHIN) UISI CKBUTHPOBAHHBIX COOBITHH.

+  36yK06as — OCYIIECTBISETCS BbIIayeii 3ByKOBOTO CUTHANIa B MOMEHT BO3HUKHOBEHHSI COOBITHS.
Tunm 3BYKOBOro CHrHajia MOXET OBITh KaK MOHOTOHHBIM, TaK M CHHTE3HPOBAHHBIM PEUYCBBHIM
coob1ieHueM ¢ uHpopmanmen o0 HapyIIeHUH.

TII (a60peBuaTypa) - Texnomornyeckuit [Iporecc. Bech KOMITIEKC TEXHOJIOTHYECKOTO 000y IOBAHUS
MIPOU3BOJICTBEHHOTO MpolLiecca.

YCO (a60peBuatypa) — YcrpoiictBo Conpspxkenus ¢ O0bwektoM. Psan yerpoiictB ninu moayneit THIK, k
KOTOPBIM  HENOCPEJICTBEHHO IMOJKIIOYAIOTCS CHUTHaJIbl C gardukoB TII g mociemyromniero
npeoOpa3oBaHus U3 aHAJIOTOBOTO B IU(POBOI BUJ 1 00paTHO. [IpeoOpa3oBaHme OCYIIECTBISIETCS C LEI0
nocneayroueil 00padboTku 3HaueHUi TexHoyiornyeckux napamerpos B I1JIK.

YceraBka curHajauzanuu (TepMHH) - YCIOBHAs TpaHMIIA 3HAYEHHUS TEXHOJOTHYECKOTO MapamMeTpa,
MPEOIOJICHIE KOTOPOW CUYUTAETCS HEMTATHOW curyanuei. OOBIYHO TPETyCMaTPUBAIOTCS CIICTYIOIINE
IPaHMIIbL:

Bepxuas u nHudxcHaa asapuiinbie 2paHuybl — TPAHULBI ABAPUIHBIX 3HAUECHUH TEXHOJIOTHYECKOTO
napamerpa.

« Bepxwsas u HudCHAA npedynpeoumenvHble 2paHuysl — TPAHUIBl MPEAYIPEKICHMUS,
perJiaMeHTHBIE TPAHUIIBI, O BBIXO/I€ TEXHOJIOTHUECKOTO TTapaMeTpa 3a pabovuii Tuana3oH.

« Omka3 - IpU3HAK BBIXOJA 3HAYCHUS IMapaMeTpa 3a amnrapaTHbIe TPaHMIBI TEXHOJIOTHYECKOTO
obopynoBanusi. OOBIYHO XapaKTepu3yeT OTKa3 JaTyuka, oOpbIB KaHala CBSI3M C JATYUKOM WIIU
IJIK.
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SCADA (ab0peBuaTtypa-aH.) - Supervisory Control And Data Acquisition (Jlucreruepckas 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. YCTaHOBKA M 3aIYCK

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
cTpaHule: http://oscada.org/ru/glavnaja/zagruzit.

2.1. YcranoBka OpenSCADA u3 roroBbIX NaKeTOB

VYcranoBka OpenSCADA w13 roTtoBbIX NAKETOB, B CBOK OYEPEb, MOXKET OCYILECTBIATHCS ABYMS
metonamu. [lepBriii - mpocteinmii, koraa nakeTs: OpenSCADA yke IpUCYTCTBYIOT B O(QUITHATIEHBIX WITH
JIOTIOJIHUTENBHBIX PENO3UTOPUAX HcIoib3yeMoro auctpudyrusa OC Linux, M ycTaHOBKa MX - BOIPOC
3alycka TUIMMYHOM TPOrpaMMbl YIpPAaBICHHUA NaKeTaMu JIUCTPUOYTHBA C TOCIEAYIOIIUM BBIOOPOM
naketoB OpenSCADA. Bropoii noapazymeBaer nosydeHue nakeroB OpenSCADA u ycTaHOBKY HX

BPYUYHYIO.
Ha nannbpiii momenT maketsl cucteMbl OpenSCADA MOXXHO BCTPETUTh B PEMO3UTOPUSAX TaKHX
nuctpuoytuBoB OC Linux: ALTLinux u auctpuOyTHBax, OCHOBaHHBIX Ha MakeTHOU 0aze Fedora.

[TpoBeputh Ha Hamnuue naketoB OpenSCADA B perno3uTopusix UCIoIb3yeMoro auctpudyrusa Linux,
a Ttakxe 3arpy3uth naketsl OpenSCADA s pydyHO yCTaHOBKM MOKHO Ha CTpPaHUIIE 3arpy3Ku

opunmansroro caiira OpenSCADA (http://oscada.org/ru/zagruzka).

Onucanue ycTaHOBKM U3 PENO3UTOpHUsl BbIOpaHHOro auctpuOyTtuBa Linux mpomycTMM M OTONLIEM
qUTaTeNs K JOKyMEHTAIlUH COOTBETCTBYIOLIETO TUCTPUOYTHBA.

Jns pyunoit ycraHoBku naketoB OpenSCADA 3arpy3um ux M3 O(QUIMAIBHOIO caiiTa WIM APYroro
UCTOYHUKA. 3arPy3UTh MOXKHO HA0Op MAKETOB JIBYX THIIOB.

[TepBbIil TUT IpeicTaBlIeH HAOOPOM U3 JIEBATH ITAKETOB:
- openscada - maker co BcemMu (aitmamu, Hyx)HbIME s 3amycka OpenSCADA B momHOM
00BbEMe, BKITIOUasi BCE MOYJIH;
- openscada-LibDB.Main - ocHoBHble 6ubauoreku OpenSCADA s cOopa AaHHBIX U APYroro
B BZ[ SQLite;
openscada-LibDB.VCA - 6ubnuoreku Bu3yainbHbIX KommoHeToB B bJ] SQLite;
- openscada-Model. AGLKS - b]] u xondurypanust mogenu "AT'JIKC" (demo: EN,RU,UK);
- openscada-Model.Boiler - b1 u xondurypanus mogenu "Korén" (tonsko Pycckuit);
- openscada-docEN - noxymenranus Ha cuctreMy OpenSCADA - AHriuiickuil s3bIK;
 openscada-docRU - nokymenTanus Ha cuctemy OpenSCADA - Pycckuii s3bIK;
- openscada-docUK - noxymenranus Ha cucteMmy OpenSCADA - YKpauHCKH1 SI3BIK;
openscada-devel - makeTbl pa3pabOTKM, Ui OTHEJIBHOIO CO3/aHUS MOJYJNEeH K CHUCTeMe
OpenSCADA

Bropo#i Tum mpencraBieH HA0OpOM W3 TOPSAIKA MATHUACCITH ITAKETOB C BBIICIICHUEM MOJYJICH
OpenSCADA B oTzienbHbIE TAKETHI:
« openscada-core - comepxur sapo OpenSCADA, 6a30By10 KOHPHUTypaIruio U 3aImyCKarolInue
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(haiinsr;
- openscada-DB.* - monynu noxcucremst "B1";
- openscada-DAQ.* - moxynu noacuctemsl "COOp naHHBIX";
- openscada-Archive.* - Mmogynu nogcucreMsl "Apxusbl';
- openscada-Transport.* - moaynu nojacucteMs! "Tpancroptsr";
+ openscada-Protocol.* - mogynu noacuctemsl "TpaHcOpTHBIE MPOTOKOJIBI";
- openscada-UL* - moxynu noacuctems! "llonp3oBarenbckue HHTEpQEch";
- openscada-Special.* - mogynu noacuctems! "CrenuanbHeie";
- openscada-LibDB.Main - ocHoBHble Oubnuorexku OpenSCADA nns c6opa JaHHBIX U JPYroro
B B]l SQLite;
openscada-LibDB.VCA - 6u6nuoreku BuzyanbHbix komnoneToB B b/l SQLite;
- openscada-Model. AGLKS - B]] u xouduryparus monenu "AT'JIKC" (Jlemo: EN,RU,UK);
- openscada-Model.Boiler - b/ u xondurypanus moaenu "Korén" (tonpko Pycckuii);
- openscada-docEN - noxymenranus Ha cucreMy OpenSCADA - AHrMCKHi SI3BIK;
- openscada-docRU - noxymenranus Ha cuctemy OpenSCADA - Pycckuii sI3bIK;
- openscada-docUK - nokymenTanus Ha cuctemy OpenSCADA - YKpauHCKui s3bIK;
openscada-devel - makeTsl pa3pabOTKH, I OTACIBHOTO CO3/JaHHUSI MOMAYJIEH K CHUCTEME
OpenSCADA
- openscada - BUpPTyaJbHbId [AKET, COACPKAIIMK 3aBUCUMOCTH, JJIi YCTAHOBKM THUIIOBOM
koHpurypamun OpenSCADA;
« openscada-plc - BUPTyanbHbI INAKET, COACPXKALIMKA 3aBUCUMOCTH, JUISI YCTAHOBKHU THUIIOBOU
koH¢urypauuu OpenSCADA xak [1JIK;
- openscada-server - BUPTYalIbHBIN MaKeT, COACPKAIIUNA 3aBUCUMOCTH, ISl YCTAHOBKU THUIIOBOM
koHpurypammu OpenSCADA kak SCADA-cepsep;
- openscada-visStation - BUPTyaJIbHBIN MaKET, COAEPKAIIUN 3aBUCUMOCTH, IJI1 YCTAHOBKHU
tunoBoil koHpurypammuu OpenSCADA kak BusyanbHass SCADA-cTaHmus.

[lepBriii TUN HabOpa MakeTOB MpeAHAa3HAYEH ISl MPOCTOM-PYYHON YCTAaHOBKHU, MOCKOJBKY COJEPIKUT
TOJIbKO JIEBATH HakeToB. BTopoil Tum mnpeaHa3HayeH A MOMELICHHS B PENO3UTOPHHA AUCTPUOYTHBA
Linux u mocrnemyiomeld YCTAaHOBKM HMX C TIOMOMIBIO TAKETHOTO MEHEIKepa, OCYIIECTBISIONIETO
aBTOMATHUYECKOE pa3pelleHue 3aBUCUMOCTed. Bropoll Tum Habopa NakeToB IMO3BOJIAET YCTAHOBUTD
TOJIbKO HY>KHbIe KOMIOHEHThI OpenSCADA, Tem cambiM onTUMH3Upys pabodee OKpYKEHUE, Yero He
MO3BOJISIET OCYIIECTBUTh HA0Op MAKETOB MEPBOTO THIIA.

[Ipu ycraHoBke wu3 peno3utopusi BbeIOMpaeM Tonbko makeT "openscada-Model. AGLKS". Bcé
OCTaJIEHOE, B COOTBETCTBHH C 3aBUCHMOCTSIMH, OyJIET BHIOPAHO M YCTAHOBIICHO aBTOMATHUYECKH.

Pyuynyto ycranoBky RPM-makeToB mepBOro Tuma MOXKHO OCYLIECTBUTH KOMaHIOM, MpPEABAPUTEIBLHO
CMEHUB pabouy0 TUPEKTOPHUIO HA JTUPEKTOPHIO C TTAaKETaMHU:
# rpm -i openscada-LibDB.Main-0.7.l-altl.noarch.rpm openscada-LibDB.VCA-0.7.1-

altl.noarch.rpm openscada-Model .AGLKS-0.7.1-altl.i586.rpm openscada-0.7.1-
altl.i586.rpm

Pyunyto ycraHoBky DEB-makeroB mepBoro Tuma MOXHO OCYLIECTBUTh KOMaHIOH, MpeIBapUTEIbHO
CMEHHUB PabOUyI0 TUPEKTOPHIO HA AUPEKTOPHIO C TAKETAMHU:

# dpkg -i openscada-libdb.main-0.7.1-1 all.deb openscada-libdb.vca-0.7.1-
1 all.deb openscada-model.aglks-0.7.1-1 all.deb openscada 0.7.1-1 i386.deb

B npouecce BBINOJIHEHUS MOTYT BO3HHKHYTh OIIMOKH, CBS3aHHBIE C HEYAOBJIETBOPEHHBIMU
3aBucuUMOcCTsAMU. [Ipu pyuHOI ycTaHOBKE U3 IAKETOB YIOBJIETBOPATH UX NMPUIAETCSA B PyUHYIO, IOAOOHO
yctaHoBke maketoB OpenSCADA, wnm uepe3 MeHepkep makeToB aucTpuOytmBa Linux. JletanbHee
O3HaKOMUTbCA ¢ mpoueccoM yctaHoBku IO B RPM-makerax MokHO 1o ccbuike: http://skif.bas-

net.by/bsuir/admin/node5 1.html.
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2.2. YCTaHOBKA U3 UCXOAHBIX TEKCTOB

Ecnu HeT BO3MOXXHOCTH 1ONTy4uTh TOTOBBIE nakeTsl OpenSCADA i BRIOpaHHOTO AUCTPUOYTHBA, TO
octaércst Tosibko BapuaHT coopku OpenSCADA u3 ucxomansix TekctoB. IIponecc coopku OpenSCADA

JeTaJbHO OIMCaH B PYKOBOJCTBE IO cchlIke http://wiki.oscada.org/Doc/Sborkalzlsxodnikov. Ompnako
HY’)KHO UMETh B BHIY, uTO eciu Bam ynanock cobpate OpenSCADA 13 MCXOAHBIX TEKCTOB, TO 3TO

PYKOBOJACTBO He i Bac m Bbl, ckopee Bcero, MOMKETE JIETKO OCBOUTH 0a30BYI JIOKYMEHTAIIHIO
OpenSCADA (http://wiki.oscada.org/Doc/OpisanieProgrammy).

Jannblit pazgen mpuBenéH 34€Ch TOJIBKO JUIsl TMOJHOTHI U IEIOCTHOCTH PACCMOTPEHHUsS BOIPOCaA,
MOCKOJIbKY TpeOOoBaHME KBATU(PUKAIMOHHOTO YPOBHS IOJB30BATENsl JJII ATOTO pasjeia 3HAYUTEIHHO
BbIIIIE YPOBHS JJOKYMEHTA B LI€JI0OM!
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3. llepBuuHast KOHUTYPAUA U 3aIIYCK

ITocne xoppektHoil ycraHoBkM OpenSCADA ¢ anemoncTpanmonHod b/ Hukakoil mpensapurenbHOU
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?v=140s#h827-1.

Buumanue! Jlemonctpauusi OpenSCADA Ha ocHoBe neMoHcTpainoHHOW BbJl 3To HEe TO ke, 4TO
OOBIYHO TPENOCTABISAIOT KOMMepueckue mnpousBogutrenu [IO ¢ menpl0  IPOAEMOHCTPUPOBATH
BO3MOYKHOCTH, HO HCKJIIOYUTh WU YCIOXHUTh HOPMAJIBHYIO pa0OTy MyTE€M OTrpaHWueHus (QyHKITUH.
Hemonctpanus OpenSCADA 310 mnonHO-(QYHKIIMOHANbHAS CHCTEMa, MPEAOCTABISIONIAs MPUMEPHI
peanu3alnuu U HACTPOMKM pa3IuvHbIX KoMNoHEeHTOB. Ha ocnoBe nemonctpanmonHoit B/ OpenSCADA
MO3KHO JIETKO CO3/]aBaTh COOCTBEHHbIE MPOEKTHI, UCIIOIB3Ysl MPEOCTaBICHHbIE HAPaOOTKH.

3anyctuth Ha ucnoiaHeHue OpenSCADA ¢ nemoHcTpauvoHHOW B/l MOXXKHO M3 MEHIO OKpYXEHHS
pabouero crona B pazaene "I'paduka"’, mynkr "Jemonctpanus otkpeiToii SCADA cuctemsr" ¢
XapakTepHOi UKOHKOH (puc.3.1).

Y. W3bpaHHoe .f-_-r" MprUnoxeHWA “X Mpaduka

=

LE‘ Unified Automation Ok B cuickshow
r II...-‘-
® wine

Mpaduka K\iew

Mrpel 2
MHTEpHET { ) Olular

MyneTHMELMA

HacTpoika OpenSCADA demo
OeMoHCTRaUMA OTEPLITOR SCADA cKCT

@ OpenSCADA

OfBpazoeaHue

Odmc

B OXE® =

PazpaboTka

O CucTeMa

B CnyxelHoe

oo [lpouee c showFoto
L’j 3abnoKMpoEaTe M BeIATY M MepeKnodnTE M ?

Puc. 3.1. [lyakt MeHIO OKpyx)eHusi pabouero croia s 3amycka gemonctpanu OpenSCADA.

¥y ¥ ¥ ¥ ¥ ¥ ¥ ¥ v v iwm\v

3aHyCK TAKKC MOXHO OCYHICCTBUTL U3 KOHCOJIN KOMaH/I0M:

# openscada demo
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[Tocne 3amycka monyuuM OKHO rpaduueckoro koHguryparopa cuctembl OpenSCADA - QTCfg
(puc.3.2) c oTKpbITOI KOpHEBOM cTpanulieil. [lemonctpannonnas b/ cnenuanbHO HacTpoeHa Tak, YTO OBl
IEPBBIM IIPU 3allyCKe MOSBIJIOCH OKHO KOH(Hryparopa. B panpHeilieM MOMKHO OTKPBITH OKHO
pa3paboTKu rpaduieckux MHTEpQEcoB MOJIb30BaTENs, a TAK)XKe 3alyCTUTh IPOEKT MOJIb30BAaTEILCKOTO
uHTEepdeiica Ha UCTIOTHEHUE.

,--l 2 OpenSCADA QTCfg: Oemo cTaHumA

gaﬁn Pepaktpoeanne Bura [MNomowe QTStarter
f= i = £
88000 = = 200 29

HMma
|9_..¢ oY —— e OpenSCADA craHuyws: "flemo ctarLms”

-
=) Bazel AaHHEIX
'I'. 1) BezonacHocTe CTaHuua . MNopcvcremer | 3apaq4w | Momowe |
. } TpaHcnopTel B
@y TpaHcnopTHEIe NpoToKoNEl D! pemoStation
ElJ Clop LaHHEX c n ]
Bl Moayns: TaHuMA: | JeMo cTaHuMAa
-- Lnwz MCTOHHHUKEOB A3aHHEBIX MNporpamma: OpenSCADA
£ MadBUS
DCON knueHT Bepcuai p.6.4.1
-- SHMP wnuenT WMA ¥0CTa! rorman Heiarn
-- OfopyaceaHue ICP DAS . .
-- ERoYHEIA BEIMMCIMTENE CWCTEMHEIR NONE30BATENE: raman
" Yerpolicrea ACKY OnepaunoHHan CMETEMA! |
R CBop AaHHIX cHCTEMD) P ! Linux-2.6.30-std-def-alt15
-- OPC UA Yacrota (MIMu)! 2p10.67
- 3eykoeand kapTa
" Norudeckuii yposaHs PazpeweHne Hacos peansHoro BPEMeHn (MC)! 1a-p6
-- BrrHmuonuTene Ha java noao BHYTPEHAR KOAMPOBKA! UTE-§
B} CBop aanHeix Siemens
B} Dismond nnatel cBopa Asr KoHdurypaunoHHei $ain! /hame /roman/roman/work /0ScadaD /etc /oscada_demo.xml
B} BuErunoTara wabnonos:
m ‘ Apxuew Pafoyan gMpeKTopWA! [,ﬂ'mntﬂ'home,ﬂ'|'omanfwo|‘k,ﬂ'08cadaD,i'shal'e,ﬂ'DpenScada ]
@ CrneunantHee JUpekTopHA MKoHoK! [.,u"icons ]
-4 Noncacearentckune unTepdiai
w YnpaeneHne mogynamm JupekTopWA Mosynei: [..,ﬂ'..,i'llb,i'openscada ]
G- &3 Loop Paoqan Bf: | MySQL GenDEB - |
G- @ Loop S5L
; 0XPAHMTE CUCTEMY NMPH BblXOAE! e
" PLC i e

I'Iepno.n. COXpPAaHEHWMA CACTEMEl _n

Azvik: [ ru_RLUUTF-8 ]

EazoBkIA AZkIK TEKCTOREIX nepeMeHHEex: [EI'I

[~
[II—\ [III] CooBweHnA @
] [_HaumeHhLuuﬁ VDOBEHL! | O IE_ l

Flemanl 4

Puc. 3.2. OpenSCADA xon¢urypatop - QTCfg, kopHeBas cTpaHuua.

Kounguryparop OpenSCADA sBisieTcss OCHOBHBIM W JOCTAaTOYHBIM CPEJCTBOM ISl KOHPUTYpAIUN
mo6oro kommnoHeHTa cucremsl. Kak nu mHorne komnoneHTsl OpenSCADA, koHpUrypaTop peanu3oBaH B
Buge wmoxayna. Kpome konduryparopa QTCfg moryr OBITH OOCTYNHBI JApYyrHe KOH(PHUTYpaTOpHI,
BBINOJIHAIONIME T€ € (PYHKIMM, HO pealu30BaHHbIE HAa OCHOBE Jpyrux TexHojorusx. Hampumep,
TaKkoBBIMU siBIIsIFOTCS Web-konduryparoper: WebCfg n WebCfgD.

Bce neiictBus B manmpHelieM MBI OyjeM paccMaTpuBaTh TOJBKO B KoH(purypatope QTCfg, xoTs Bce
UX MO>KHO Oy/IET BBITIOTHUTH U B IPYTUX KOHPUTYpaTOpax.
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Crpyktypy wuHTep(eiica oxkHa KOHPHUrypaTopa MOXKHO [ETAIbHO PACCMOTPETh 10 CCBUIKE
http://wiki.oscada.org/Doc/QTCfg. JIns Hac ke ceiiyac 0Ooriee BaXHO PacCMOTPETh BCE JIOCTYIIHBIC

naTepdeiicet  OpenSCADA, mo3ToMy HKMEM MPEANOCICIHIO, C BEpXy, HWKOHKY Ha IaHEIH
UHCTpyMeHTOB. llocie HaxkaTus Ha STy HUKOHKY OTKPOETCS OKHO pa3paboTKH MOJIb30BATENBCKOTO

®aiin  PepakTupoBaHve MpoextT BumkeT OwkHo Bua Momowrs QTStarter

= = [y e I puay &
B oD L 0 GawmEREEE
0 T,

=

: ]Tmn ]

o

E‘ Fpynnel cirHanuzaumni... MpoekT

e AGLKS

[

a

i

=

a@

-------------------------- Arpubyre o ()

ATprbyT ]3Ha~u!Hv|E

F':’..‘:““ I AtpuByTh ]

|lﬂﬂ!ﬁ|| ”I-‘I:lll. ﬂi]MEﬂilDll’ﬂmﬂnl A

Puc. 3.3. OxHo pa3paboTKH MOJIB30BaTEIbCKOrO HHTEpPeEica.
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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 pe3ynprare moiayduM OKHO TOJIb30BaTeNIbCKOTo HHTEpdeiica (puc.3.4).

®aiin Hapywerwe Bua [Momowe

a3 Ha MMuHCK

B —— e ——

22
AR

38.568 m
28.192 P

Ple
.

o= I‘\:_.'!

—_| =]| e
| G| B

P

-,-;ivéi:_ﬁv 0 ::J -

[TocTpoeHrne W WCMONMHEHHWE TMOIH30BATEILCKUX HHTEp(]eiicoB ocymecTBisercs Moayiaem '"Vision"
noacucremsl "[lonp3oBarensckue uHTEpdeiicsl". Kpome 3TOoro moayns MoryT OBITh JOCTYIHBI HHBIE
momynu Bu3yanusanuu. Hampumep, OpenSCADA mnpenocraBiser moxyns WebVision, KoTOpbIit
MO3BOJISIET UCIOJIHATH MPOEKTHI, paHee pazpaboTaHHble B MHTepdeiice moayns "Vision", nmocpeacTBom
Web-texnomoruii u crangaptHoro Web-Opayzepa. Bce neiictBusi B JanbHeWIeM Mbl  OyneM
paccMaTpuBaTth TOJIBKO B mHTEpdeiice momys "Vision".

roman

Puc. 3.4. OxHo nons30BaTenbekoro naTepdeiica mpoekra "AGLKS".

Takum oOpazom Mbl 3amycTuinu aeMoHcTpaiuio OpenSCADA 1 mO3HaKOMUJIMCH ¢ OCHOBHBIM Hab0OpoM
WHCTPYMEHTOB. B nanpHeiimem OyneM ux wucnonb3oBath mis koHpurypamuun OpenSCADA, co3ganus
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 BHU3YyaJIbHOTO TpeacTaBieHus AaHHBIX TII myrém co3manms wHTEpdeiica
oreparopa B BUJIE€ MHEMOCXEM, IpYyI rpa(uKoOB, TPy KOHTYPOB, TOKYMEHTOB U T.1.
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4. Pa60oTa ¢ HICTOYHUKAMHU JAHHBIX

OcnoBHolt ¢ynkuueit mo6oit SCADA-cuctemsl sBisieTcss paboTa ¢ UCTOYHUKAMU JIaHHBIX, & UIMEHHO
omnpoc mporpaMmupyembix jorudeckux koHTposuiepoB (IIJIK) m mpocteix monyneir YCO. [leranpHee
O3HAKOMHUTBCA C 3THM BONPOCOM MOXHO B JokymeHTe "COop nanHbix B OpenSCADA" mo cchuike:
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 10 cchlike http://wiki.oscada.org/Doc?v=rrl#h79-4 B cooTBETCTBYIOIIEM pa3iere.

[TomydyeHHsie ©3 KMCTOYHUKOB JaHHBIE B TMIOCJICACTBUH apXUBUPYIOTCS, 0O0pabaThIBalOTCS |
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 co3naaumM KoHTposuiep onpoca no nporokoixy ModBUS/TCP u nony4yum 3Tu JaHHBIE, TEM CaMbIM
(aKkTUYEeCKH pealn30BaB 3a7ady OIPOCa peajbHBIX JAHHBIX, MOCKOJIBKY OT HACTOSILEro BHEUIHETO
YCTpOMCTBA Halla KoHQUrypauus OyIeT OTIMYaThCs aJpecoM 3TOro YCTPOMCTBA U agpecaMH perucTpoB
ModBUS.

Hns onpoca mansbpix mo nporokoay ModBUS/TCP B OpenSCADA npucyrctByetr moayis "ModBUS"
noncuctemsl "COop manHbIX". Jlns 100aBieHUST HOBOTO KOHTpOJUIEpa OTKpOeM B KOHGUTypaTope
ctpanuity moxayiss "ModBUS" ("Hemo cranmus"->"C6op maHHbIX"->"Monayne"->"ModBUS") u B
KOHTEKCTHOM MeHIo IyHkTa "ModBUS" naxxmém "Jlob6aButs" (puc.4.1.1).
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et D OpanSCADA QTCfg: Demo cTaHuua

@®aiin  PeaaktTupoeaHwe Bua  MNomowe OQTStarter
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a CoxpaHwuTe B B Ctrl+5
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R CBop AaHHE
- OPC UA KonupoeaTe anemeHT Ctrl+C
" 3BYKOBAA KapTS L | BEcTaenTE 3NEMEHT Crl

- Norvdeckuia ype
“ BeHMUENATENE HE @ OBHOBWTE 3NEMEHTEl A2peEa
- Chop AaHHex STEMENS—
- Diamend nnatel cBopa
- EnEnworers wabnonos:

|
E‘ | Apxueel
l’.} CneyWaneHel e -
D| MonezoEaTeneckne MHTEpd ™

[ ]

HaxaTe ana AGEEEHEHHH HOEBEQro aneMeHTa. B roman

- i

Puc. 4.1.1. Jlo6aBnenue kontposuiepa B moayie "ModBUS" moncucremst "CO0op naHHBIX".

B pesynbrate mosBuTcs OKHO amainora (puc.4.1.2) ¢ mpeanoXeHueM BBECTH HIECHTU(UKATOP M UM
HOBOTO KOoHTpoJuiepa. Unentudukatopsr mo0bsx 00bekToB B OpenSCADA orpanndens! pazmepom B 20
CHUMBOJIOB M UX PEKOMEH/YeTCsl BBOJUTH CUMBOJIAMH aHIJIMICKOro andasura u uuppamu. Kpome storo,
HAaYMHATh UICHTU(DUKATOP KENATeIbHO ¢ OYKBBI. JTO CBA3aHO C TEM, YTO UACHTH(HUKATOP B MOCIIECICTBUHI
MOJKET HUCHoib30BaThcsi B ckpunrax. Mmena o0bekToB OpenSCADA orpanuueHsl pasmepoM B 50
CHMBOJIOB U MOTYT BBOJUTHCS JIFOOBIMH CHMBOJIaMHU. VIMeHa OOBIYHO MCTIONB3YIOTCS JJISI OTOOPaKEHHUS.
Ecnun mnone MMeHM OCTaBUTh IyCThIM, TO BMECTO HEro i OTOOpa)keHHsl OylIeT HCIIOJIb30BaThCs
unentudukarop. Beeaém unentuduxarop "KM101" u ums "KM 101".

BoicTpbin ctapT OpenSCADA 14



ﬂlIIEEH.l'II'-_'HH"-_' INEMEHTAa

HJoBaeneHue anemeHTa B yaen:!
YDemoStation/sub_DAG/med_MedBus'.

Twn 3nemeHTa: [KaHTpannep |v]
10 [KMlDl ]
Mma: [km 101 ]

| W ok | [ XDTMEHE

4

Puc. 4.1.2. luanor pyist yka3zaHus uaeHTU(GUKATOpAa 1 UMEHHU HOBOTO OOBEKTa.

[Tocne moaTBepKIEHUS Y HAC TIOSIBUTCS OOBEKT HOBOT'O KOHTpoJuIepa. Beibepem ero B koH(pHTypaTOope
Y TIO3HAKOMUMCS ¢ HacTpoiikamu (puc.4.1.3).

ADA QTCfg: Nemo cTaHuna

Eaﬁn PenaktvposaHue Bua  MNomowe QTStarter
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-- ZBYyHOBAA K3apPTa
[} Noruqeckuii ypoeeHt
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¥poEeHE NpHOPHTETA 334344 chopa AaHHEIX! _E
Modbus npotokon: | TCRSIP -

Aapec TRPAHINopTa: [ |V]

-

EI rorman

Puc. 4.1.3. 'maBHast BKJ1aJIka HACTPOHKH 00BeKTa KOHTpoyuiepa moayiit ModBUS.

Hactpoiiku oObekTa KOHTpoJIepa, KaK MpaBUiIO, CHEHU(PHUYHBI A Pa3HBIX TUIIOB HCTOYHHKOB
JaHHBIX M TPOTOKOJIOB. JleTalbHO O3HAKOMHTHCS C HACTPOMKAMU OOBEKTa KOHTpOJUIEpa MOy
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"ModBUS" wmoxno mno ccbuike http://wiki.oscada.org/Doc/ModBus?v=16m6#h592-14. Mpbl ke
paccMOTpHUM 001IHe HACTPOHKH 00BEKTa KOHTPOJIEpA U KIIIOUEBbIe HACTpOIKH 1 moayins "ModBUS".

C momoIipio CTpaHUIlBl 00BbEKTa KOHTpoyuiepa B pazaene "CocrosHue" MOXHO B TEPBYIO O4YEpelb
OLIGHUTh TEKYIEe COCTOSHHE OOBEKTa KOHTpOJIEpa M pealbHOE COCTOSHUE CBS3U C (DU3MYECKUM
KOHTPOJUUIEPOM, a TaKXe OINEpPaTUBHO ero MeHATb. Tak, mosie "Craryc" COAEpKUT KOJ OUIMOKUA |
TEKCTOBOE OMMCAHME TEKYIIETO COCTOSIHUS CBSI3U C KOHTPOJIJIEPOM, B HAIlleM Cilydae OObEeKT KOHTpoJUIepa
BBIKJIFOYEH. MBI €ro MOKE€M BKIIIOYHTH M 3aIyCTHTh, YCTAHOBHB (DJIAKKU HAIPOTHB COOTBETCTBYIOIIUX
noyie. BKIIIOYeHHBIH OOBEKT KOHTpOJEpa WHUIMAIM3UPYET OOBEKTHl MapaMeTpOB, 3alyIICHHBIN JKe
3allyCKaeT 3ajady oOIpoca U NPEJOCTaBISET BO3MOXKHOCTh IEPENaBaTh HAHHBIE B KOHTPOJUIEP 4Yepe3
atpubyTel mapametpoB. [lone BJ] ykasbiBaer Ha TO, B Kakoil BJ| xpaHutcs KoHpuUrypaius IaHHOTO
o0wekTa. Hac ycrpout xpanenue B rnaBHoit bB/], T.e. ocTaBUM M0 yMOTYaHUIO.

B pazgene "Konduryparus" HemocpeCTBEHHO COJIEPKUTCS KOHPUTYpaIHs 00beKTa KOHTPOJIIEpa:
- "Unentudukarop" u "MmMa" comepkaT Ha3BaHMsI, KOTOPHIE Mbl BBOJWIJIM MPU CO3/ITaHUN OOBEKTa.
WmMst MBI MOKEM TOMEHATH IMPSIMO 3]1€Ch, @ BOT UJACHTU(HUKATOP HEBO3MOXKHO MU3MEHSATH MPSAMO,
oJIHaKo 00BbeKT MOkHO BbIpe3aTh (Ctrl+X) u 3arem BctaButh (Ctrl+V), Tem cambIM NeperMEHOBAB
ero.
« "Omnucanue" MOXET coAepX aTb pPa3BEPHYTYIO XapakTEpUCTUKY U Ha3HAUY€HHE OOBEKTa
KOHTpoJuiepa. B Hamem ciaydae 3HaueHue 3TOro Mol He NPUHIMITHAIBHO.
- "Bxmoware" u "3amyckaTh" yKa3plBalOT HAa TO, B KAKOE€ COCTOSIHHE IEPEBOJUTH OOBEKT
koHTposepa npu 3amycke OpenSCADA. YcranoBuM 06a moJsi.
- JlBa cnepyroummx mnons "PesepBupoBanue" u "llpeanoureHue ucCHoONHEHMs" CiyXar i
KOH(UTypallMi TOPU30HTAILHOTO PE3EPBUPOBAHMSI MCTOYHHUKOB JIAHHBIX Ha Pa3HbIX CTaHIUAX
(http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-10). OcTaBuUM UX KaK €CTb.
- "Tabmuua mnapameTpoB" - coaepxkuT ums Ta0muiel BJl, B KkoTOpoil Oymer XpaHUTHCS
KOH(Urypanus napaMmeTpoB JaHHOT0 KOHTposriepa. OCTaBUM 110 yMOIYaHUIO.
« "IlnanupoBaHue ompoca" - COAEPKUT KOH(UTYpAIMIO IUIAHUPOBIIMKA JUIS 3allycKa 3aJadu
onpoca. [loayuuts onucanue Gopmara KOHGUTYpallUK JaHHOTO IMOJII MOYXHO M3 BCIUIBIBAIOIIEH
nojckaszku. OnuHouyHast nugpa yka3plBaeT Ha MEPUOJAUYHOCTD 3alycka B ceKyHaax. OCTaBUM OJIHY
CEKYH]Y.
« "VYpoBeHb mpuopuTeTa 3a7a4d cOOopa JaHHBIX" - yKa3bIBae€T HACKOJbKO NMPUOPUTETHA JaHHas
3agada (ot -1 1o 99). IIpropureTsl Bbllle Hy/IsI UMEIOT CMBICH TOJbKO npu 3amycke OpenSCADA
OT IIPUBUJIETMPOBAHHOIO M0JIb30BaTeNsl. OCTaBUM 3TO Mose 6€3 U3MEHEHHI.
« "ModBUS npotokon" - yka3zpiBaeT Ha BapuaHT rnpotokona ModBUS. Hac unrepecyer Bapuant
"TCP/IP", nosTOMYy OCTaBUM KaK €CTb.
« "Agpec TpaHcmopTa" - yKa3plBa€T Ha MCXOMSIIMA TpaHCHOPT mojacucteMsl 'TpancnopTsl”,
KOTOPBIA UCTIONB3YETCSI TSl COSIMHEHUST ¢ KOHTpoyuiepoM. B cimyudae ¢ Bapuantom "TCP/IP" Ham
HYy)XeH TpaHcmopT B moxayie "Sockets". Ha co3manmm ucxomsmero TtpaHcmopra B "Sockets"
JIETAJIbHEE OCTAHOBUMCSI HUXKE.
- "V3en HazHaueHus" - ykaseiBaeT y3ea ModBUS. B namewm ciryqae 310 1omxHO ObITh "1".
« "OObenuHATH (parMeHThl NaHHBIX" - BKIIOYAET OOBEJMHEHHUE HE CMEXHBIX (parMEeHTOB
perucTpoB B oauH OJok 3ampoca, 10 100 peructpoB, BMECTO I'€HEpallMU OTAEJIBHBIX 3allpPOCOB.
ITo3BossieT yMEHBIINUTE 00IIIee BpeMs OIpoca. Y CTAHOBUM 3TY OIIIHIO.
- "Bpems 0xuJIaHUS COCAUHEHUA" - yKa3bIBA€T, B TEYEHUE KAKOIO0 BPEMEHHM 0XHJAaTh OTBETA OT
KOHTPOJIJIEpa W IO HCTEUEHHUIO KOTOPOTro coodOmarh o0 ommuOke cBs3u. Homb yka3biBaeT Ha
UCIOJIb30BaHUE BpeMeHHU TpaHcrnopTa. OctaBuM 0e3 H3MEHEHHUH.
- "Bpemsa BoccraHoBieHHs" - VYKa3plBaeT Ha BpEMs B CEKyHJaX, 4epe3 KOTOpPOE B Clydyae
OTCYTCTBHSI CBSI3U IIOBTOPSITH MOIBITKY BOCCTAHOBUTH COEIMHEHHUE.

Coxpanum Hamy u3mMeHeHus B bJ1, HaxaB BTOpYIO clieBa UKOHKY Ha NTAHEJIM HHCTPYMEHTOB.

Teneppb TakuM ke 00pa3oM, Kak U OOBEKT KOHTPOJIEPA, CO3AAIUM UCXOASIIUN TPAHCIOPT B MOJyJie
"Sockets" ("lemo cranmms"->"Tpauncnoptsi"->"CokeTbl") MOCPEACTBOM KOHTEKCTHOTO MeHIO (puc.4.1.4).
N nazoBéM TpaHcmopt Tak ke, kak KoHTposuiep: "KM101" u umsa "KM 101". O6paTute BHUMaHUE, YTO B
noje "Tum snemenTa" auanora BBoja uiaeHTUuKaTopa 1 uMeHH (puc.4.1.2) Hy>xHO BbIOpaTh "BbhIxoaHoi
TpaHcmopt".
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Puc. 4.1.4. Jlo6aBnenue ucxozasmiero Tpancmnopta B moayne "Sockets" moacucremst "Tpancrnoptsr”.

Crpanuna KOHPUrypaluu IOJYyYEHHOTO HCXOMSIIEro TpaHCHopTa mpuBeneHa Ha puc.4.1.5. Dra
CTpaHULA TakKXe COAEPXKUT pa3fesl COCTOSHMSA M olepaTuBHOro ympasieHus. B mone "Craryc"
COJIEPXKUTCSI TEKCTOBOE OIMCAaHWE TEKYIIEro COCTOSHUS TPAHCIOPTAa. MBI €ro MOXEM 3alyCTHTh Ha
UCIIOJIHEHHE, YCTAaHOBUB (MIaXKOK HANpPOTUB COOTBETCTBYIOIIETO NOJsA. Beimonustomuiics 0O0BEKT
TPaHCIOpPTa MHULMUPYET coeauHeHHe ¢ BHEIHUM y3ioM. [lome B/l ykassiBaeT Ha TO, B Kakoil BJ[
XpaHUTCs KOH(Urypauus gaHHoro oowsekTa. Hac yerpout xpanenue B rinaBHoi bJI.
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.-- 2 OpenSCADA QTCfg: Hemo cTaHuMa
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B rarman

Puc. 4.1.5. Ctpanunia KoHPUTYpauu UCXOSIIEro Tpancmopra moayiis ""Sockets" moacucreMbt
"Tpancrioptsr".

B pasnene "Kondurypanusa" HenocpeacTBEHHO COACPKUTCS KOHPUTyparus 00beKTa TpaHCIIOpTa:
« "Wnentudukatop" u "Mma" cogepxar Ha3BaHMsI, KOTOPbIE Mbl BBOAMIIH IIPH CO3AaHUU 00BEKTA.
+ "Onwucanue" MOXET coiepKaTh pa3BEPHYTYIO XapaKTEPUCTUKY U Ha3HAUYE€HUE OOBEKTA.
« "Anpec" yka3pIBaeT THUII, aJpEC U PEKUM COCIUHEHUS C YAAIEHHON cTaHMe. O3HaKOMUTHCS C
dbopMaTroM 3amMcH MOXKHO W3 BCIUIBIBAIOIICH TOJCKa3KH. YCTaHOBHM JTO TIOJE€ B 3HAYCHHE
"TCP:localhost:10502".
- "3amyckaTp" yKa3plBaeT Ha TO, B KakKo€ COCTOSHHE IEepPEBOJIUTh OOBEKT TpH 3ammycka
OpenSCADA. YcTraHoBUM MOJISI.
« "BpemeHHble MHTEpBaibl" YKa3bIBAIOT MPOAOIKUTEIBHOCTh OXHUAAHHUS OTBETA OT yJNAJEHHOM
cranmuud. O3HAKOMHUTBCS C (OpMATOM 3ammMcH MOXKHO W3 BCIUIBIBAIOIICH mojcka3ku. OcTraBuM
3HaYEHUE HEU3MEHHBIM.

CoxpanuM OOBEKT TpaHCIOpPTa W BEpHEMCA K KOH(UIypallMOHHOMY Moo "Axapec Tpancmopra'
00BbeKTa KOHTpoJuiepa, rae Beioepem aapec "Sockets. KM101". Ha aTom HacTpoiika 00beKTa KOHTpOJUIEpa
3akoH4eHa. CrlenyroluM 3TarnoM sBIsSeTcs KOH(Urypauuss M BbIOOp TeX [aHHBIX, KOTOpPBIE HY)KHO
OTpamuBaTh W3 KOHTpOJUIepa. DTa HACTpoiKa MPOM3BOAMTCA MyTEM cosmanus oOwnekTa "Ilapamerp"
koHTposuiepa. O6bekt "[lapameTp" mo3BossEeT ONMUCaTh MEepeUeHb JAHHBIX, OIYYaeMbIX Y KOHTpoJepa U
nepenaTth ux B okpyxenue OpenSCADA.

Hns noGaBieHuss HOBOro 00OBEKTa MapaMeTpa OTKPOEM B KOH(UTYpaTOpe CTPAHUILY HAIEro oObheKTa
KOHTpOJJIEpa M B KOHTEKCTHOM MeHIo myHkTa "KMI101" naxmém "JloOaButh". OOBEKT mapamerpa
HazoBéM: "AT101 1" mwumsa "AT 101_1".

Crpanuna KoH(UTrypaluy MoJy4eHHOro napameTpa npuBeeHa Ha puc.4.1.6. Dta cTpaHuLia CONEPKUT
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paszies COCTOSIHMS M OIEpaTUBHOIO yrpasieHus. B mone "Tun" comepkutcs uaeHTH(UKATOpP THIA

napamMeTpa, B HallleM Ciy4ae BO3MOXKEH TOJbKO TUN "CTaHAapTHBIN

V"

(std). ITapameTp MBI MOXKEM

BKJIFOUUTh, YCTAHOBHB (hJ1a’KOK HAIIPOTUB COOTBETCTBYIOIIETO MOJIsl. BKiItOUeHHbIN napaMeTp y4acTByeT B

mnpounecce oOMeHa ¢ KOHTPOJUICPOM.

.-_-..'-"- 2 OpenSCADA QTCfg: Oemo cTaHuna
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B rarman

Puc. 4.1.6. Ctpanuna koHpurypaiuu napamerpa koarposuiepa "ModBUS".

B paznene "Kondurypanus" HenmocpeacTBEHHO COAEPKUTCA KOHPUrypanus o0beKTa mapameTpa:

« "Wnentudukarop" u "Mms" cogeprat Ha3BaHMsL, KOTOPbIE MbI BBOAMIIH IIPH CO3aHUN 00BEKTA.
+ "Onucanue" MOXET COJEPKaTh Pa3BEPHYTYIO XapaKTEPUCTHKY M Ha3HAYCHUE O0BEKTA.

« "BxmouaTp" yka3plBaeT Ha TO, B KaKO€ COCTOSIHME IE€PEeBOAUTH OOBEKT NpHU 3aIlycka
OpenSCADA. YcranoBum node.
+ "[lepeuenb aTpuOyTOB" CONEPKUT KOHPUTYpaLHiO aTpUOYTOB MapaMeTPOB B COOTHOLIEHUH HUX
¢ peructpamu 1 6utamu ModBUS. O3HakoMHUTBCS ¢ GOPMATOM 3aIMCH MOKHO U3 BCIUIBIBAIOIICH
MOJICKa3KU. Y CTAHOBUM COZEP>KUMOE ITOI'0 TEKCTOBOI'O HOJIS B:

R:100:r:Ti:T BXOL
R:101l:r:To:T BLIXOZL

R:102:rw:Cw:IIpousBon.

Takum ke o0pa3oM CO3aauM BTOPOM TMapaMmerp:

aTpuOyTOB JJIsl HETO YCTAaHOBUM B!

R:103:r:Ti:T BXOX
R:104:r:To:T BHXOZX
R:105:rw:Cw:IIpomusBOI.

"AT101 2" ¢ umenem "AT 101 2". Tlepeuenn
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CoxpanuM 06a oObekTa napaMerpa. Tenepb Mbl MOXKEM BKJIFOUUTh U 3aIlyCTUTh HAIll KOHTPOJLIEP JUIs
UHUOUAMK oOMeHa. [[ng 3Toro BepHEMCS Ha CTpaHUIy HalIero o0bEeKTa KOHTpOJUIepa W B paslelne
"Cocrosinue" ycranoBuMm (raxxok "3amymien". Eciim Mbpl HHYEro He MPOIYCTHIIM, TO OOMEH YCIEITHO
3amyctuTcs U B nosie "Ctaryc" Mbl OJIyd4uM MOA0OHOE MpeIcTaBIeHHOMY Ha puc.4.1.7.

g @ OpenSCADA QTCfg: Memo cTaHuns

®aiin  PeaakTwpoeaHue Bua  Nowmowe QTStarter
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Flomad 4

Puc. 4.1.7. Ctpanuia o0beKkTa KOHTPOJIJIEPA MPU YCTICIITHOM 0OMeHe ¢ (PU3HUECKUM KOHTPOJIICPOM.
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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
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Puc. 4.1.8. Ctpanuua onucanHubsix aTpudyroB napamerpa 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 KOJ€ OT LIKaJIbl BHYTpU KOHTposuiepa. Hamra 3a7aua - BBINOTHUTH BBIYUCIECHUE PEAbHBIX
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 mabnoHoB mnapaMeTpoB mnojacucteMbl "COop npanHbIX". JleTanbHee O3HAKOMHUTBCS C
koHuenuei "Jlornueckoro ypoBHs" MOXHO 1O cchuike http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-
9.

I[J'ISI BBIIIOJTHEHHUS BBIYMCICHUM B MOAYJIC JIOTHYCCKOI'O0 YPOBHSA HYXHO MPEABAPUTCIBHO CO34aTh
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mabsoH mapamerpa noacuctemsl "Coop maHHbIX". J{J1s 3TOro OTKpoeM cTpaHuily OMOIMOTEKH Ma0JIOHOB
"bazoBple mrabmousr" ("emo cranmus"->"COop maHHBIX"->"buOnmoreka mradnoHoB"->"ba3oBbie
maboOHBI") W TOCPECTBOM KOHTEKCTHOTO MEHIO co3manuM o0BekT mabmona "airCooler" ¢ umenem
"Bo3aymnslii xonoauiabHUK". CTpaHuIa KOHGUrypalyu Mojly4eHHOTo 00bekTa n3o0paxena Ha puc.4.2.1.
OTa cTpaHUIA COACPKUT pa3fell COCTOSHHS U ONEPATUBHOTO YIpaBlieHHs. MBI MOXEM CAeNaTh M1alJioH
JIOCTYIHBIM, YCTaHOBMB (DJIaKOK HANpPOTHUB COOTBETCTBYIOIIETO0 mouist. JlocTymHble MIAOIOHBI MOTYT
MOJKIII0YAThCS K MapaMeTpaM cOopa JaHHBIX, a MapaMeTpbl OyAyT BBIIOJHATH BBIYHCICHHS MO ITOMY
mabmony. B mone "Mcmonp3oBaHO" yKa3bIBaeTCS YHCIO OOBEKTOB, KOTOPHIE HCIONB3YIOT JaHHBIN
mrabaoH JUIsl BhIUMCIIEHHUS oOpasza mapamerpa. B pasgene "Kondwurypauus" comepkarbes TOIBKO yKe
3HAKOMBIE HaM TOJISI KOHQUTYpAITIH.

OpenSCADA QTCfg: Jemo cTanuua
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Puc. 4.2.1. Ctpanuna xoHpurypanuu oobeKTa madaoHa.

OcHoBHas KoHpUTypalus u GopMupoBaHKE MAOIOHA MapamMeTpa cOopa JaHHBIX OCYIIECTBISETCS BO
Bimanke "IO" (puc.4.2.2) mabnona. [leranpHoe ommcanue mporecca GOpMHPOBaHUS IIabI0OHA MOXKHO
HOJY4MTh 1O ccbuike: http://wiki.oscada.org/Doc/OpisanieProgrammy?v=140s#h827-6 .

CoznanuMm B mabnone aBa cBorictBa st Bxon0B ("TiCod", "ToCod"), nBa ans Beixomgos ("Ti","To") u
onuH npo3paunblii ("Cw"). CoiictBam "TiCod", "ToCod" u "Cw" yctanoBum ¢uar "Kondurypanus" B
"CBs13p", UTO TIO3BOJIUT K HUM TOJBS3BIBATH ChIpoil nctouHuK. [lapamerpam "Ti" u "To" ycranoBum ¢har
"Atpubyt" B "Tonpko utenue", a "Cw" B "[lonnbiit goctyn" mist popmupoBanusi Tpéx arpuOyTOB: 1Ba
TOJILKO HA YTEHHE U OMH Ha MOJIHBIN JOCTYII Y pe3yIbTHPYIOLIETO MapaMeTpa coopa JaHHBIX.

SA3p1k nporpammel ycranoBuM B "JavalikeCalc.JavaScript", a mporpammy B:

Ti=150*TiCod/65536;
To=100*ToCod/65536;
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Fio W OpenSCADA QTCfg: Oemo cTaHumna

@aiin  PepakTupopanne Bua  MNomowe QTStarter

880000 LB OO 2@

|||"|MH E . w
— abnoH napaMeTpa: Bo3AyiILHbBIA XONoATEHAK
= LemMo cTaHuMAa
ae]
ﬁg Bazwl gaHHbx WaBnon o
L] BezonacHocTe
¥ (=]
i TpaHcnopTel
TpaHCNopTHEIE NPOTOK O
HTTP-peanusayma Mma Tun | Pexum | ATpubyT loHdurypaumn SHa4eHWe |
CoBeTeeHHEIA NpoToKon cucTamel Ti ko4 Ll enkiid Exoa He atpuiyT CeAzk MapameTp|Ti
[ MNonezosatentckui npoTokon -
El ModBUS To koa Lenei Bxog He atpubyTt Cease MapameTp|To
test MNpoussoa Llenbiid Bxoa MonHelid aoctyn | Ceaze MNapameTtp|Cw
i gate
F- OPC UA Ti BewecTeeHHEIA | Bxog Toneko 4TeHUe  KoHcradTa
El- J CEop AaHHEIX To BewecrseHHuid | Bxoa Toneko 4TeHue | KoHcranTa
-- Mogyne: pe
[l Bubnworaxa wabnonos: nar sanycka Norudeck i Bxoa He atpuiyT KoHoTaHTa 4]
Eh 57 dyHELMK
= @,
[} Bazoseie waBnoHsl nar ocranosa Noru-eckui Bxon He atpuiyr KoncranTa o]
- PyqHoil esoa (YHudg) PyHELUM
- CHUFH, AMCKPETHARA OwnbBra dyHEUMK | CTpoka Bxon He atpubyt KoHcTaHTa o
-+ CMFH, @Hanor. No rpaHuy g Yacrora oboiéTa
B i B H & K 1000
Ananor curw. (¥hnd) dyrunn (M) e BCTEEHHEIA ®o4 e atpulyT QHCTaHTa
Bo3AyWHEIA XxonoaMnsHWK
-~ Bnok Anckp. (YHud)
-+ ML, MMAynecHEIA cird, [¥H
- PacxomaomepHelil yaen
- Bnok AMCKp. NapameTpos
- BHanor, curd. (¥YHudg, cocr Askik nporpamme: | JavalikeCalcJavaScript |']
-~ MWL eurH, (YHud, cocroan— Mporpamma: o
- J Apxueel
@ Creunanne Ti=150*TiCod/65536;
= * .
[ Menezceatensckne WHTep ek Te=100%ToCod/65536;
: J ¥npaeneHwe MogynaMu
R — 1D @

[lreman] 4

Puc. 4.2.2. Bxnaaka "lO" ctpanuiisl koHQUTyparuu o0beKTa mabdioHa.
[TosrydeHHBIH MTA0JIOH COXPAaHUM B YCTAHOBUM (hjIar JOCTYITHOCTH.

Teneps co3gamuM OOBEKTHI KOHTpOJUIEpa U mapamerpoB B moayne "LogicLev" moacucremsr "Coop
nmauabIX". KonTpomtep u ero mapamerpsl B Moayie "LogicLev" co3maloTcs HISHTHYHO paHee CO3aHHBIM
B Moxayne "ModBUS" Ha crpanune: "emo cranmus"->"CO6op nanHbIX"->"Momyns"->"Jlornueckuit
ypoBeHb". OOBEKT KOHTPOJUIEPA U MMapaMeTPOB Ha30BEM UAEHTHYHO 00BeKTaM B Moayie "ModBUS".
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O6bexT koHTposiepa Mmoayns "LogicLev" (puc.4.2.3) He wumeer crneuupuyueckux HACTPOCK U
YCTaHOBJICHHBIE TI0 YMOJTYAHUIO MOKHO HE TPOTaTh.

ADA QTCfg: Oemo cTaHumna

$aiin  Pesaktupoeadve Bua  MNomowe

QTStarter

88000

4% L0200 29

FY

|I.—1Mn

L:.|6 OeMo cTaHuMA
i

- 1_:-i Eazkbl AaHHEIX

ER EezonacHooTe

TpaHcnopTel

)

~ gl TpaHCnopTHEIE NpoTOKO

; HTTP-peanuzaumua

CobBcreeHHEIA NpoToKon

th MonezoeaTensckidi NpoTg
- ModBUS

E]J CHOp AaHHEIX

Sk Mogyne:
- Wnws MeTeuHuKkoE Aa
- ModBUS
e DCON KNKMedT
- SMMP knmnenTt
- OBopyaoeanue ICP [
- BNoYHEIA BEMMCIMTEN
- ¥cTpoicrea ACKY
R CBop AaHHEIX cKd
- OPC LA
- 3BYKOBAA KapTa
- Narvqeckuii ypoeeHe
[F SkcnepumenTansr

KM 101
-- BelHMCnUTENE Ha java
-- Chop AaHHEx Siemer
[l Diamond nnaTe cBop
[ Ewbanworera wabnonos: -

g

B8

PR EBEEE

E- ] Apxunew

an

KoHtponnep: KM 101

KoHTponnep MapameTpel

— CocToAHKe

Brnw4eH: D

FanyweH: D

CTaTyc! 2:Bhmcnouen.

E[ xoHTponnepa! [“'.“'

~KoHdwurypauwna

ID: gmM101

Mma: KM 101

OnrcaHue!

BrnwHaTte! IE‘

Janyckarte! @

PezepevpoBaHWeE! [BmKnMHEHn |V]

Tabnvua NnapameTpos!

MpeanoYTEHWME MCNONHEHWA! [':Ehlcmwlﬁ YPOBEHE> |"]

[ LoglevPrrm_KM101

Mepwoa nony4eHMA gadHex (me): | 1000 E
¥poBeHE NPUOPWTETA 3a4349K NoNyHeHWA AaHHEIX! _

E roarman

Puc. 4.2.3. 'maBHast BKJ1aJIKa HACTPOHKH 00beKTa KOHTposiepa moayis LogicLev.

BoicTpbinn ctapT OpenSCADA 24



O6bexT mapamerpa konTposuiepa mouayis "LogicLev" (puc.4.2.4) u3 cneunduyeckux HaCTPOEK UMEET
tonbko "Pexum", rme HyxHO ycranoBuTh "lllaGnon", a cmpaBa BbIOpaTh ajapec CO3JaHHOTO HaMH
nra0soHa.

g B OpenSCADA QTCfg: Aemo cTaHuua

®aiin  PeapakTupoeaHWe Bua  Nomowe QTStarter

8 B3000 =11 &£0200 @9
o

MNMapametp: AT 101_1

NapameTp l ATpubByTEI | ApxWBAaLMA | KoHdwurypauwua wabnoHa ]

Chop AaHHex
- Mogyne:

- Wnwz wcrodHWEoe 4 | Tun: g
-ModBUS

i DCON KnMeHT
- SHMP knueHT
- DBopyaoceaHne ICPH
- BNoHHEIN BEIMMENWTE ID: ATID1_1
- ¥eTpoicrea ACKY
R Chop AaHHex g
COPC UA e OnWcaHwne:
-3BYKOBAA KapTa

—CocToAHKE

m

BrnwqeH: @

—KoHdurypauua

MmAa: AT 101_1

- Narvdeckuin ypoeeH
-- SkcnepyMeHTan
L KM 101

“e AT 101_2
-- BeMHMoNKMTENE Ha ja Brnm4aTe: El

FH CBop aaHHex Sie

[ Diamond mnate cbe

[} EuEnwoTars wabnonos:

-] Apxusel

a CrneyuancHele E
-

- [l Nonezosatentckme ud

oo

Pexum: [LIJaEnoH |"’] [baEe.airCnoler |V]

B rarman

Puc. 4.2.4. Ctpanuna koHpUrypanuu napamerpa konrposuiepa "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
napaMeTrp MOXKHO, BKJIIOYHMB MpeaBapuTenbHo KoHTposuiep. Pmar "[lokaspiBaTh TONBKO aTpuOyTHI"
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
YCTaHOBUTH MPOCTO YyKazaB ajapec K mapameTpy B KoHTposuiepe "ModBus". Vkaxem 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
MPOUCXOANUT ABMKEHUE B IiryOob. Hampumep, mpu Habope aapeca "ModBus.KM101.AT101 1" Buauaine
MBI OylleM MMETh BO3MOXXHOCTh BHIOOpA THIIa MCTOYHHKA JAHHBIX, B YHcie KOTOpbIX OyzxeT "ModBus".
Bribpas mynkr "ModBus" B mepeueHb JOCTYHHBIX AJIEMEHTOB JUIS BBIOOpa H00ABSTCS KOHTPOJIIEPHI
moayis "ModBus", B uuciie koroporo Oyaer "ModBus.KM101". Beibop snementa "ModBus.KM101"
N00aBHUT B CIIMCOK MapaMeTpsl KOHTPOJUIEpa U T.J. 10 KOHEYHOTO 3JIEMEHTa B COOTBETCTBUU C UEpApXUEH
00wekToB ( http://wiki.oscada.org/Doc/OpisanieProgrammy?v=gax#h827-6 ). Jlns BO3MOXHOCTh BO3BpaTa
Ha YPOBHHM BBIIIE B CIIMCOK BBIOOpA BCTABIISIIOTCS AJIEMEHTBHI BCEX BBIIIECTOSALIMX YPOBHEH OT TEKYILEro
3HA4YCHUs aJIpeca.

g-."l O OpenSCADA QTCfg: Jemo cTaHuus

®aiin  PepakTupoeaHwe Bua Nomowe QTStarter

83000 = 1L 200 @9
T -]

MapameTp: AT 101_1

N gate
__ OPC LA MNapametp | ATprEYyTEI | ApxuBauna | KoHdurypauwa wabnoHa
= J CHBop AaHHEIX
= Mogyme: MokazElEaTe TONEKS aTPUBYTEI
-- Wnwz vcrodHueoe 4 | MapaMeTpel
£ ModBUS
b DEOM KAMEHT MapameTtp: |ModBus. KM101.AT101_1 -

- SHNMP knueHT
- Obopyaceanne ICP
- BA@YHEIA BEIMMENWTE
- ¥crpoicTea ACKY
E Chop gaHHex g
- OPC LA
-3BpYKOBaA KapTa
-NorvdeckWili ypoeer
-- FKcnepyMeHTan
© kM 101
L BT 1012
-- BeMHMCNMTENE Ha jas
- CBop aanHex Siem| |
Fl- Diamend nnate cbe
[ EwEnuworers wabnonos
E-[ 7] Apxue

El- G4 CrneunancHee E

- | Nonezoeatensckne v

Ll €10

g2 W W s s W e

B roman

Puc. 4.2.5. Bxnanka "Kondurypanus mabnona" crpaHuilsl napamerpa konrposuiepa "LogicLev".
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fg: Oemo cTaHuuA

®aiin  PepakTwpoeaHwe Bua Nomowe QTStarter

88000

=% L L0200 @

HMma [i]

CBop AaHHEIx

- Mogyne:

- Wnwz McToHHMKoE f
- ModBUS

- DCON knueHT

- SHMP knmenT

- Dbopyaoeanne ICH
- BNoYHEId BRIMMCIWTE
- ¥ecrpoicrea ACKY

m

CBop AaHHex g
COPC UA H
- 3BYKOBAA KapTa
- Norvdecknii ypoeek
-- FKCnepyMeHTan
Eh kM 101

: L AT 1012
-- BeHWonuTeEne Ha ja
-- ChBop AaHHEIx Sie
[} Diarnend nnate che
[t} BuEnwoTara watnonos:
F-[] Apxue

a CneunaneHele -
-

!] MonezoEaTENECKME WH

an

Mapametp: AT 101_1

[ MNapameTp | ATpUEYTE | ApxuBaLMA J KoHdurypauws wabnoHa l

MNokazelgaTe TONEKE aTPWUBY TR @

MapameTpel

Ti koa: [ModE-LJE.KMlUl.ATlUl_i.Ti |"]
To koa! [MadEUE.Khﬂlﬂl.ATlUl_l.Ta |"]
Mpowvzeoa. ! [MndBUE.KMlﬂl.ATlﬂl_l.Cw |T]

B roman

Puc. 4.2.6. Bknaaka "Koudurypanus madnoHa" ctpanuilsl napamerpa kKoHtpoiiepa "LogicLev" ¢

pa3BOPOTOM CBSI3EH.
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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.

o W OpenSCADA QTCfg: Oemo cTaHuua

®aiin  PeaakTMpoBaHwe Bua  Nomowre QTStarter

88000 = 140|200 28
o 8

Kontponnep: KM 101

-1+
. gate
. gpoaee ' Kowrponnep | Mapamerper |
Bl- J Chop AaHHEX
=N Moay s — CocToAHWE
- Wnwz weroqnmkoe 4| CTaTyc: p:3anywen. Bpema ebravcnedvn 0,036 mc.
- ModBUS
DCON knueHT Benwyen: Iil
-- SHMP knunenT Zanywen: @
-- ObopyaoceaHne ICPH
-- ENoHHBIA BEIMMCTHTE B koHTponnepa: [“'.“' |T]
-- Yerpoiicrea ACKY
R Chop AaHHEIx g ~ Kondurypauns
- OPC UA ID: gM101
--BHw:nEan KapTa
EF Norv-ecknii yposer WMma: | KM 101
-- FEcnepyUMeHTan CnMEaHmE:
i b AT 101_1
: L AT 101 2
-- BerHuvonuTene Ha jay
-- Chop gaHHex Siermn
Bl Diamend nnate cbe
[+} BuEnuwoTera wabnonos: Brnw4aTe: |E|
E-[ | Apxuew
G CneynansHele - 3anycrate: IE
@] MonesoBaTENECKKME MHT Y FPesepevpoBaHHe! [Bthnl:HEHo |"’] %
£ []r] M

[ ]

Puc. 4.2.7. Ctpanuna o0bekTa KOHTpOJUIepa MpHU YCIIEITHOM BBIYUCICHUH KOHTPOJUIEpa B MOYJIe
"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.

g B OpenSCADA QTCfg: Aemo cTaHuua

®aiin  PeapakTupoeaHWe Bua  Nomowe QTStarter

88000 A L2000 28
. 8

MNMapametp: AT 101_1

NapameTp J ATpuBYyTEI l ApxWBAaLMA | KoHdwurypauwua wabnoHa ]

Chop AaHHex
ID: AT101_1

m

- Mogyne:
- Wnwz wcToHHWEoe 4 | Mmas [AT 101 1 ]
- ModBUS =
i DCOH KNHMEHT OnucaHue:
- SMMP EnwedT
- DBopyaoceaHne ICPH

- BNOYHEIA BEIMMENHTE
- ¥eTpoicrea ACKY

R Chop gaHHex g
FOPC UA CwKnbka:
-3BYKOBAA KapTa
- Narvdeckuin ypoeeH Mpowzeoa,: | 200 l%]
-- SkcnepyMeHTan
E} KM 101
g e To: 25.5249

: L AT 1012
-- BeMHMcnuTEnE Ha ja
EH CBop aaHHex Siem
El- Diamend nnate cBs

[#} BuEnworara wabmonos:

Ti: 70.5804

| Apxuee
G CrneyuancHele Y
|!] MonezoEaTenscHKe WHT Y

(4] €103

E-@

@

B rarman

Puc. 4.2.8. Ctpanuna arpudyroB mapametpa AT101 1 momyns "LogicLev".

Ha stom xoHdurypaims o6paboTKy JaHHBIX CYUTACTCS 3aKOHYEHHOM.
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4.3. Bkirovenne apxupupoBanus faHubix TII

Jis MHOTMX 3anmau TpeOyeTcs BeneHue uctopuu mapamerpoB TII. Jns BKIIOYEHHS apXMBHPOBAHUS
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.4.3.1). Beibepem apxuBaruio atpudyroB "Ti" m "To" B
apxusarope "FSArch.1s".

o W OpenSCADA QTCfg: Oemo cTaHuna

@®aiin  PeaakTpoeaHuwe Buwa  Nomowe QTStarter

880000 =X Ll 200 2O
. 8

MapameTp: AT 101_1

[ OPC UA [ MNapameTp | ATprBYTEI ] ApXWBALMWA l KoHdurypauma wabnoHa ]

E]J CBop AaHHEIx
=R Mogyne:
- LNz UMEToOHMHWKESE £
- ModBUS
i DCON knneHT
- SHNMP knuenT
- ObopyaceaHue ICPH
- BNoYHEIA BEMACTATE
- ¥cTpoWcrea ACKY
R CBop AaHHEIX ©
- OPC LA
- 3BYKOBAR KapTa
-Norvdeck il ypoeek

-- FKNepuMaHTan

£l KM 101

AT 101_1

: L AT 101 2
-- BeMMCnuTEne Ha jav
[} CBop maHHeEx Siem
Fl- Diamend nnate cbq
[ Bubnworera wabnonor:
- [ Apxueel
ﬁ ChneurancHele
@] MonkzoBaTeneckKe HHVE

L @Y Ynpaenenue Mogynamul T

ApxWBALKWAL

l ATpuEy'rl Apxuaau,unl FSArch.1h | FSArch.1m | FSArch.1s | DBArch.1s |

BB

£l
<<
<<

B rarman

Puc. 4.3.1. Bknaaka "ApxuBanusa" napamerpa AT101 1 moxyns "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.4.3.2.

SCADA QTCfg: Jemo cTaHuna

Paiin  PegakTvpoeaHve Bua  NoMmowes QTStarter

BB 000 =X Ll 200 2D
o -

- ghi_dpP

= F_PP1_war
- B3_var Apxie l ApxWBaToOpEl | FHa4eHMA ]

ApxwvB 3HaueHwiA: AT101 1 Ti

-~ MemlInfo_use
- TE1314_2_ward

— CocToAHWE

- F3_war BelnonHAeTCA! IE‘

- TE1313_1_varD

- P_PP3_var Kowew Gydepa: 17-05-2010 13:08:43.0
~ghi_Ds Ha4ano Gydepa: _05- BT
 PT1006_1 var 17-05-2010 13:07:04.0
- PC_KPO1_var BA apxuea: [-,- |v]

= P4_war

= P10O3_war ol ~ Kondurypauwus

- 8TE612_warl

ID:
= CPULeoad_load AT10L 1T

- Fa4_war Ama: [ATlUl_i_Ti
- F1O3_war =
- test_regl nUEcaHWeE!

-+ TE1314_1_war
- PC_HKPO2_war

- T_PPS_war

o AT101_1 To JanycKaTte! El

-+ TE1213_1_war

-~ T_PP1_var TUn sHa4eHWA!
- PTO204 _wvard
- PTOZ04_wvar

5@ eriinns L |
o dzmMe epa LlegrHALY
] MonkzopaTenkcke MHT P A

HecTkan ceTka epeMHM Bydepa: E‘

MecroqHue [AKTuathﬁ anuEy‘r napaMeTpa |V] [.ev.cntl'_KMlﬂl.pl'm_ATiUl_l.a_Ti |"]

L ¥ VNpaBnEHWE MOAYNAMAK
- Loop

(]

EII] Brlcokoe pazpelWweHls BEpemMeHn Bydepa: |E|

B roarman

Puc. 4.3.2. Ctpanuna o0bekTa apxuBa arpudyra "Ti" mapamerpa AT101 1.
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OOBIYHO HACTPOMKH apXHWBa MEHSTh HE HY)KHO, OJTHAKO, €CIIU oTpedyeTcs ocobast kKoHpurypamus, 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.4.3.3).

.-_:-'l 2 OpenSCADA QTCfg: Demo cTanuna

Eaﬁn Peaaktpoeadne Bua  MNoMmows QTStarker

88 000AR 141200 2@

Mma [:] _
TE1314 2 warC ApxvB 3HaveHwiA: AT101_1 To
_&_varl
- F3_war
-~ TE1212 1 ward | Apxue | ApxWBEATOPEI J IHaYEHWA 1
- P_PPZ2_war
-~ gN1_D§ Bpema: [1?.05.2010 14:45:34 |'] [0 '%]

- PC_KPAL war g '
- P1O3_war
- 5TB612_vard Mokazate rpadmie: E‘

- CPULoad_lead - -
- Pazmep waobBpakernna: 600 220

- FLOZ _war LWkana sHa4eHWAa: [0 |%] [0 |%]
- test_regl

- TELZ14_1_war
- AT101_1_Ti

o PC_KPOZ_war
< T_PP3_war

Fpadrk sHa4EHWA!

- TELZ13_1_war

- T_PP1_war

- PTOZ04_wvard
- PTOZ04_war
-~ P_PPS_war
IEI@ CrneyransHble

(- [ Monezosatensckn

'b' ¥YnpaeneHWe moay
- Loop
= Loop SSL

[+

B rorman

Puc. 4.3.3. Bxiagka "3Hauenus” crpaHuisl o0bekTa apxuBa arpudyra "Ti" mapamerpa AT101 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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5.1. loGaBJieHre MIA0JJOHHOM CTPAHMIBI B IPOEKT M MOAKJIIOYECHHE THHAMUKH

PaccmoTpum 3amauy nepBOro ypoBHS CIIOKHOCTH, KOTJIa B YK€ pa3paboTaHHOM HHTepQelice HYXHO
MOAKITIOYUTh JAUHAMUKY K 1ma0iaoHHOW crpanunie. Ilonstue "IllaGmoH crpaHuIiel" moapasyMeBaeT
CTpaHUIly, HA OCHOBE KOTOPOM IIyTEM HACIEN0BAaHUS MOXKET CO3/1aBaThCsl MHOKECTBO KOHEUHBIX CTPAHUIL
BHU3YyaJIN3allMi ¢ MHIWBUAYaJIbHBIM IIepeuHeM AuHAMUKH. [Ipumepom takux crpanul ssisrorcs: "['pynna
rpadukos", "I'pynna koutypos", "O630pHbIi kaapel" u "CBoanas tabnuna". Ha puc.5.1.1 npencrasiena
mabionHas ctpanuna "['pynna rpaduxos"” B nepese npoekrta "['pynmnsl curanuzanuii (mmadioH)".

& wision-paspaBorka - [x|

@aiin  PegakTupoeadve [MpoexT BuakeT OkHo Bua  MNomowe QTStarter

= N . P W R W o B -

TXYLELLELL Tl LEL
MpoekTel

Bunscet: /prij_tmpl50/pg_so/pag_1/pg_ggraph

|L'1Mﬁ

8@ Fpynnel curHanmsagnida (wab rpyl'll'la Fpad)l."IKOB

- Ml KopHesaa crpaHuna (0OC

MpoekTel

B Mpynna 1

- Bl Tpadukn 1

- Do KyMeHTEI

- MHemocxemel

- ®= Mpynna KoHTYROE
[} Ml rpynna oB30pHer:
Fpynna 2

[ CeoaHele rpadukm

[+ MaHenw ynpaeneHua

- B AGLKS

Bumket

[ P — (]
ATpnbyTel

|ATpM6'¢T |3Ha‘-|EHME

ATpuByTel

[s{-EETY]

a ™ ' :

L] ]
00w tem pmsmepalJraman

Puc. 5.1.1. Illa6nonnas crpanuua "I'pynna rpaguxos”.

[labnonnas crpanuna "['pynmna rpadukoB" mpeaocTaBiaseT BO3MOXKHOCTh MOJKIIOYHUTH JO0 BOCBMH
CUTHAJIOB JIJISl OTHOBPEMEHHOTO UX 0TOOpakeHUs Ha rpaduke. DIeMEHTbl 0TOOpaKeHHsI 3HAUEHUS CBEPXY
ABTOMATUYECKU CKPBIBAIOTCS ISl HEYCTAHOBJIEHHBIX CCHUIOK.
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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).
s BBOJA MAEGHTHU(HUKATOpPA M UMEHHM HOBOTO BU3YaJbHOI'O 3JE€MEHTa MOSBHUTCS TUAJIOr JUIsl UX BBOJA
(puc.5.1.3). Beeaém unenrudukarop "2" u ums "I'paduxu 2".

Eaﬁn PepaktuporaHne [peoext Buaxer OQOkHo Bwua [Nomowe QTStarter

B ADUBRAE L . CEmsEEIE
[ e bttt

MmMa

L:.|‘ FpyAnel curHankzaymid (wabno...

E} I KopHeeaa crpaHuua (OC)

= Mpynna 1
Mpynna rpaduko

H o Il Tpadmenm 1

-- AokyMeHTEl

-- MHeMocxemel

[#} ™= rbynna KoHTYpoE

- [l Mpynna obaopHel

-- Mpynna 2

: [} CeoaHele rpadmin

Fl- MaHenn yApasneHua

., 3anycTKTE MCNoNHEHWE NMPOEKTA

I BuaseT I MNpoekTel

Hoewlid npoekT

18 AE Tk BM3YANLHEIA 3NeMeHT Ctrl+1
'
' ¥aanuTe BMIyaneHEIW 3NEMEHT Ctrl4+D

. DJYHUETATE MIMEHEHWA BHIYanekHora aneMeHTa

H- [ AGLKS - CEOMCTEA BM3YaneHOro aNeMeHTa Ctrl+P
4 I Ei | ‘- PeaakTUPOEaTs BM3YaNbHEIA 3NeMeHT Ctrl4+E
L R ATpuliya [ Erdsmmsrmzsy Gz >
é" ArpuByT |3Hﬂ‘-|EHII'|E EwBnuoTteka: mnEls 3
E- 1d ggraph EvBnuoTexa: AGLES [
= MyTe Jpri_tmplso/pa_. EuBnuoTera: Main r
| b PoauTens fwlb_Mainfwdg_...
= - KopeHs Box EwBnuoTeka: test 3
o Wna Cpynna rpadinke BubnuoTtera: eriginals L4
T - OAWMCEHWE LWaBnoH cTpaHH... % Bripe3aTe BM3YanbHEIA 3nemMeHT Ctrl4+x
:‘: KonvpeeaTe BM3yankHEIA 3aneMeHT Ctrl+C
- BENHYeH true ~
= false ﬂ BEcraeMTe BEMEYanEHEIM 3NEMEHT Ctrl 4
#- reometpua [0, 0, 900, 600,..
H e ! N SarpyauTe 12 B
-- MNoMowk [.] .
. CoxpaHuTe B BJ Ctrl+s  ——— ;
Haxate ana aobaeneHWA BM3yansHoro 3 ﬁ'

OBHOBUTE NpOSKTEI ErpaHltlll:Il:Iﬂu |E| Mzm. pazmepa D rarm S d

Puc. 5.1.2. Jlo6aBnenue rpynmsl rpadukos "I'paduku 2".

| V MNprHATE

| x OTmeHa
A

Puc. 5.1.3. Jluanor BBosa HaeHTU(UKATOPA U UMEHH.
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[Tocne moaTBepKACHUS BBO/Ia UMEHH OyIeT co3fana HoBasl crpanuna. OmHako, s e€ akTHBAalluu 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
srieMeHTa" B KOHTEKCTHOM MEHIO BHOBb CO3JaHHOMN CTPaHUIIBL.

e B CTpaHuua npoekta: Sprj_tmplSO/pa_so/pg_1/pg_ggraph/pg_2
BuaweT | Arpubyte | OBpaborka | Cemam |
—CocToAHKE
Brnw4eH:! E'
PoAWTENLCKMA BEWAMET! [ |"]
TUN cTpaHMLEL: [CTaH,ﬂ,apT IT
—Kondurypauna
1d: |2
KopeHe: |Eax
MyTe: |J’plj_tmplSDng_EoJ"pg_iJ"pg_ggraph.u"p-g_z
Mma: [Fpad:-m-:w 2
CnucaHwue!

WaBnoH crpaHMy,

: "M'pynna rpadukos"

HOocryn:

Bnageney, rpynna:

M

[DEaap M yApaEneHWe IT] [DEaap W yApaeneHWe I"] [DEaap

[roman 7] [sers

Puc. 5.

1.4. lnanor penakTupoBaHUs CBOWCTB BU3YaJIbHOI'O JIEMEHTA.

ITocne BKItOYEHUST CTpaHUIBI MOYKHO MPUCTYNATh K YCTAHOBKE CBSI3€W Ha CO3JaHHBIE B MPEIbIAYLICH
IJIaBe MapaMeTpbl KOHTposiepoB. [l 3TOro, He MOKWAas AMajora pelakTUPOBaHMsS CBOMCTB BHOBb
co3faHHON crpanuubl (puc.5.1.4), nepeiiném Ha Bkuaaky "Cessu" (puc.5.1.5). Ha aroil Bkilagke Mbl

YBUIUM JepeBO C dyeMmeHtamu "ell" ...

"el8". PaszBepHyB 000H W3 3JIEMEHTOB MBI YBHUIUM BETKY

"Parameter", BOT B Helf MbI U JIOJDKHBI yKa3aTh WM BBIOpaTh ajapec Hamux arpudytos "Ti" u "To". Utoro
3all0JIHUM 4eThIpe 3j1eMeHTa. [Ipu 3amosiHeHHM 3J1€MEHTOB 4YacTb CBOMCTB HYXHO YKa3blBaThb Kak
nocrosiHHbIe. HarpumMep, 00s3aTeNIbHO HYKHO yKa3aTh:

min - "val:0"

name - "val:AT101 1 Ti"
ed - "val:rpan.C"
max - "val:150" (nns Ti) u "val:100" (nns To)

Ecmu 3apaHee MpeAyCMOTPECTh HAJIINYUC anI/IGYTOB, YKa3aHHBIX ITOCTOSIHHBIMHU B ma0I0He napameTpa

KOHTPOJICPA, TO MOXKXHO

OyZeT yKas3pIBaTh TOJIBKO MapaMeTp, a aTpUOYTHI PacCTaBITCS aBTOMATHUCCKH.

BoicTpbint ctapT OpenSCADA 36



CTpaHuwa nposkTa: Spri_tmp

g_1/pg_ggraph/p

- el
=N

Eh Parameter

name

- aMax
aMin

- addr

- ad

S MAax
min

- pModes
- pModeC
“ prec

- wMax

< wMin

= color

- digComs
- digRevers
- digStts

Parameter

PazpeneHo: val:AT101_1 Ti, , ., prrm:fLogiclev/EM101/AT101_1/Ti, valirpa...

val:AT101_1 Ti

prrnfLogiclev/EM101/AT101_1/Ti
valirpaa.C

val:150

val:0

#ae7Tc3

PazpeneHo: waliAT101_1 To, , , prrnifLogiclev/KM101/AT101_1/To, valirp...

val:AT101_1 Te

prrn:fLogiclev/KM101/AT101_1/To
valirpaa. C

[ BuaxeT | ATpUBEYTEI ObEpaboTka CeAzn l
G E] IHa4eHUe ;
El- el1

Puc. 5.1.5. Bkinagka "Csizu" auanora peJakTUpOBAaHUS CBOWCTB BU3YAIBHOTO DJIEMEHTA.
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3aKOHYUB BBOJI CBSI3EH, MOXKEM MPOBEPUTH, UTO MOJIYUYUIIOCH B pe3ysbTare HAuX ycuiauil. s aToro
3aKpOeM OHO JIMaiora CBOWCTB U 3amycTuM mIpoekT "['pynmbel curnanmzanuii (mabioH)" Ha UCHIOTHEHUE,
PO KHOTIKY 3aITyCKa MBI TIOMHHUM M3 MEPBBIX I71aB. 3aTeM BhIOEpeM TpadUKu U MEPEKITIOYUMCS Ha BTOPYIO
ctpanuity. [Ipu 6e30mmnb0yHON KOHGUTYpALMU MBI JOJDKHBI YBUAETh YTO-TO MOJIOOHOE M300paKEHHOMY
Ha puc.5.1.6.

O pynnel curHannzauni (wabnon)

gaﬁn HapyweHue Bua MNomowe

Mpynna 1

Mpynna rpacukos:

s B @ 0 = &

Puc. 5.1.6. Co3xanHas rpymima rpauKoB ¢ YeTHIPhMSI OAKITFOYCHHBIMI CHTHAJIAMHU.

roman

5.2. Co3naHue HOBOI'0 KaJipa, MHEMOCXEMbI

[TomHMeM IUTaHKY M CO3[aJdM HOBBIM Kajp, KyAa MOMECTUM O0a30BbI€ 3JIEMEHTHl OTOOpaKEHHS
3HAYeHUM MapaMeTpoB HAIIUX KOHTpoJulepoB. Takue Kaapbl OOBIYHO HA3bIBAIOTCS MHEMOCXEMaMH H
KpoMe OTOOpa)keHHsl AMHAMHUKH, M JaXKe B MEPBYIO OUYepelb, COAEpKAT CTAaTMYECKOE M300pakeHue
TEXHOJIOTHYECKOTO TPOLecCa B MHEMOHHYECKOM NpEACTaBICHUU. MBI ke He OyaeM akIeHTUPOBaTh
BHUMaHHUE Ha CO3/1aHUE CTaTUKH, a JTOOABUM 3JIEMEHTHl AMHAMHUKU U IMOJAKIOYMM K HEell mapamerpsl
HaIIUX KOHTpoJuiepoB. Hy 1 moMecTuM co3gaHHbIN KaJap B IEPEBO YK€ U3BECTHOIO HAM ITPOEKTA.

HoBrsie kanpbl, npeaHa3Hau€HHbIE B MOCIEACTBUU Ui MOMELIEHUS B MPOEKT, MPHUHSITO CO3/1aBaTh B
oubnuorexke BumkeToB. Co3manuM HOBYI OuOnMoTeky BumketoB "KMI101"; BeIOpaB BepTHUKAIbHYIO
BKIAAKy "Buker" W B KOHTEKCTHOM MEHIO OKHa OHWOJIMOTEK BHDKETOB BbIOepeM NyHKT "HoBas
oubmuoteka" (puc.5.2.1). B nuanore BBoa nMenn ykaxkeM uiaeHtudukarop "KM101" u ums "KM 101", a
3aTe€M MOATBEPAUM.
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2 Vision-pazpaboTea

@aiin  PesakTnpoeadHne [poekT Bngwer OkHo Bna  Domowe  QTStarter

S o0, 0 PEewGEWNEE -

MpoekTel

SNeMeHTEl MHES
AGLKS
CIcHOBHEIE 301
TecTopan . ¥AanuTe BMZYanEHEIA 3NeMEHT Ctrl+D

Cerl+1

M CDMHETHTE NEMEHEHHA BNSYANEHOGD SNEMEHTE
K Y ANEHEIN 3MeMEHT; E
BuBnunoteka: doc

EnBnuotera: mnEls

EnBnnoTera: AGLES

BnBnnoTeka: Main
e EnbBnnoTeka: test
m BEnBnuoTeka: originals

* Beipe3aTk BU3YaNkHEI1 3NEMEHT Ctrl+3

_1‘| KonnpoBaTe BN3YAnNEHEIA 3MEMEHT Ctrl+C
I'-‘ B ETaENTE BNy ANEHEIN 3NEMEHT

Sarpy=EnTe H3 BA,

CoMpaHnTE B BA,

ﬁ DBHoeNTE BuBnnoTern

HamaTe AnA co3faHnA Hoeoid BuBnnoTekn, 100% |:| Wzm. pazmepa E”r:m.n y

Puc. 5.2.1. JloO6aBneHre HOBOM OMOJIMOTEKH BUIKETOB.
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Hanee noGaisieMm HoBbl kaap "ATI101", BeiOpaB myHkT "bubGmuorteka: originals"->"I'pynna
9JIeMEeHTOB" B KOHTEKCTHOM MeEHIO co3maHHoi Oumbnmorexku "KM101" (puc.5.2.2). B mmanore BBOAA
uMeHu ykaxkeM uaeHtudukarop "AT101" u umsa "AT 101", a 3arem moaTBepaum. B ocHoBe mro60oro
KaJipa ¥ CTPaHUIIbI 1OJDKEH JiexkaThb ieMeHT "['pynmna snementos” ("Box"), 03TOMy MBI €ro 1 BEIOpaiy.

Vision-pazpaboTrka

daiin  PesaktnpoeaHne [poekT Bnawer ©OkHo  Bua  Momowe QTStarter

BAABRSNAE . i CowsENEH -

o e, Bupmer Coennnnnnnnn
£

E II.-"IMn |Tv|n

c - DoKEyYMeHTEl EnBnnoT

+ ZMNEMEHTEl MHEMOCHEMEI EnBnnoT
- AGLES EnBnnoT
~ (I CHOBHEIE 3NEMEHTEI EnBnnoT

G TecToead Bubnuom
: n Original widget's library
KM 10

m Hogana GnbnnoTeka

B-E-REEE

BnaxeT

EnBnnoT

'. 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

- BubnuoTeka: 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. JIoGaBneHre HOBOTO Kajipa.

Cpa3y mocne co3maHus 3JeMEHTa HOBOTO KaJpa HYKHO YCTaHOBUTH €ro 0a30BbIe CBOWCTBA,
XapakTepHbIe JJIs Kajpa MHeMocXxeMbl. CBOWCTBA WU aTpHOYTHI J1I0OOT0 BU3YaIbHOTO AJIEMEHTa MOKHO
yKa3aTh B MMaHEIH UHCTPYMEHTOB "ATpuOyTHI", MpeaBApUTEIHHO BHIOPAB HYKHBIM BU3YAIbHBIN JJIEMEHT.
Bri6epem co3nannbiii kaap "AT 101" u ycTaHOBUM clieAyIoLIe CBOWCTBA!

«  T'eomempus:wupuna - 900;
« T'eomempus:evicoma - 600;
+ @Don:ysem - "#SASASA",;

«  Ipanuya:wupuna - 1,

« I'panuya:yeem - "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

SOODBEENSE L [ 0 e EE

FY

3 = Bumscer: /wlb_KM101/wdg_ATI01
o |Ir1m| |Tmn
o
c [ DokymenTel BnfinnoT,

[l ZnemenTel MHeMoCxeMbl BnfinnoT,
| B AGLES EubnneT.
i -l kmi101 BiameT
E [F- Bl KCH_MN1 BiameT
B ICHOBHEIE 3NEMEHTEI BnfinnoT,

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

[ kM 101 EnfnnoT.
Wi AT 101 BnaseT

. ArpuSyTal
Lgf 3HaueHne =l
g AT101
4 fulb_KM101/udg_..
~=| - PoanTens /wlb_ariginals/wdg..
=|| 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. Bux HOBOTo Kazipa U YCTaHOBJIEHHBIX aTpUOYTOB JUIsl MHEMOCXEMBI.

Tenepp m00aBUM Ha KaJp SJIEMEHTHl OTOOpPaKEHHS 3HAYCHUS aHAJIOTOBOTO MapameTpa i HaIlnuX
4eThIpEX CHUrHAJOB. J[JIsI MOMEIIeHUS Ha MHEMOCXEMY 3JeMEHTa OTOOpa)keHHsl aHAJIOrOBOIO CHUTHAJA
HY)KHO BBIOpaTh Hally MHEMOCXEMY, a 3aTéM B MEHI0O OKHa BbBIOpaTh MyHKT MeHIO "Bumker'-
>"bubnmuoteka: Main"->"Oto0p aHanor"; mocie 4yero MOSBHUTCS Kypcop € 00pa3oM 3TOTO 3JIEMEHTa,
KOTOPBIM HYXXHO TIOJBECTH B JKEJAEMYIO0 OOJIACTh MHEMOCXEMbI M HaXaTb JIEBYIO KHONKY MBbIIIH. B
MOMEHT J00aBJICHUsI TOSIBUTCSl TUAJIOT C 3alpOCOM HMMEHH HOBOTO AjieMeHTa. J[00aBiiTh MOAOOHBIM
oOpa3om Oynem uyeTblpe 3jeMeHTa, Kortopele HazoBéM: "Al Ti", "Al To", "A2 Ti" u "A2 To".
JloGaBiieHHBIE DJIEMEHTHI MOKHO B TIOCIIEACTBUU DPACHOJOXKHTH KaK HYXHO, TPOCTO BBIICISISI H
neperackuBasi MbIblo. [lociie BBIMONHEHUS MOAOOHBIX MAHUMYISIHUK y HAc JOJDKHA MONYYUTHCS
MHEMOCXEMa C BUIOM, MOX0KHUM TPEACTaBICHHOU Ha puc.5.2.4.
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=

Fe 2 Vision-pazpafoTea

gaﬁn Pepaktupopanne [Mpeoert Bumwer OkHo Bua Momowe QTStarter
" U e S B 7
S oD NRANm L 0 Pxm=SHEEBE
(] x
3 Bt Bupwcer: wib_KMI101 /wdg ATIOL |
E ||."|MF| |T|1n
= [ DokymenTtel Bnfnnor.,
[l 2nemerTel MHEMOCKEMEl Bnfnnor.,
| E-kM 101 Bnfnnor..
b 2 W AT 101 BumkeT
ﬁ [+ AGLEKS BubnnoT..
; (O CHOBHEIE 3NEMEHTEI EubnuoT..
— G Tectoean EubnnoT.
ﬁ Original widget's library EnBnnoT.
3 ArputyTa
élﬂTpHEy‘l’ SHa4eHHE 3
gl o Id AT101
< Myt Jwlb_KM101/wdg_A..
- PoanTent fwlb_eriginals/wdg_..
= ~ KopeHe Box
fed U] AT 101
5
— - nHcaHne
< BENHMEH true oz
- ARTHEHEI false
[~ FeomeTpua [0, 0, 900, 600, 1, ..
[+~ Mamawe .1
- KoHTeEKCTHoORE.. @
] b | ] m!
A% % e we A
Brifipansl anemenTi: ' 100% IEI MM, pasmepa EI roman ﬂ

Puc. 5.2.4. Bug HOBOTO Kajjpa U yCTAHOBJICHHBIX aTPUOYTOB JIJIT MHEMOCXEMBI.

Ha »ToM mpomenypy co3maHus MHEMOCXeMbl OyaeM cuuTaTh 3aKOHUeHHOH. CoXpaHHM HOBYIO
ouomotexky BumkeroB "KM101" u mpucTynmuM K 3Tamy pa3MelieHus Halled MHEMOCXEMBI B JIEPEBE
npoekTa "['pynmnbl curHanu3anuii (1mabdaon)".

[TomectnM Hamry MHeMocxeMy B BeTBb "I pymmbel curHanmusanuii (mabmion)"->"KopraeBas ctpanuma'-
>"I'pynna 1"->"MHuemocxeMbl" myTéM BbIOOpa B KOHTEKCTHOM MEHIO Il MyHKTa "MHeMocXeMbl" MyHKTa
"bubmuoreka: KM101"->"AT 101". Unentudukatop 1isi HOBOM MHEMOCXEMBI YCTaHOBMM B "2", mpu
3TOM I0JIE UMEHM ocTaBUM IycThiM. Cpa3y mocie Jo0aBlieHUs] HY’KHO YCTaHOBUTh 0a30BOE CBOMCTBO
MHeMocxembl "Ctpanuna: rpynmna’ B 3HaueHue "so".

Jlanee Hy)XHO TPOU3BECTH YXKE€ 3HAKOMYIO HaM OIEpalMio IO NpPeblIyliedl IJaBe, a HMEHHO
YCTAHOBKY CBsI3el Ha CO3JJaHHBIE B MpENbIIylIel Ii1aBe mapaMeTpbl KOHTPOJUIEpOB. s 3TOro oTkpoem
JIUAJIOT PeJaKTUPOBAHUS CBOMCTB MHEMOCXeMbl Ha Bkiaake "Cmssu" (puc.5.2.5). Ha 310l BKIagKe MBI
yBuIuM zepeBo c anementamu "Al Ti", "Al To", "A2 Ti" u "A2 To". Pa3BepHyB J1t000i U3 3]IEMEHTOB,
MBI YBUAMM BeTKy "Parameter", BOT B HEil MbI U JTOJDKHBI yKa3aTh WIM BBIOPATh aapec 3HAUCHHH HAIIUX
atpubytoB "Ti" u "To" coorBeTcTBeHHO. [IpM 3amogHEHNN AIEMEHTOB YacTh CBOWMCTB HY)KHO YKa3bIBaTh
Kak rmocrostHHble. Hanpumep, 00s3aTeIbHO HYKHO yKa3aTh:

« pName - "val:AT101 1 Ti"

BoicTpbinn ctapT OpenSCADA 42



q_ 1 .-'. pg_mn .-'. pa_ 2

[ BnameT | ATpnByTEl | CObpaboTka J Ceazn l

MmMA

|3HEHEHHE

= a1 _Ti

= parameter
, pErr

pMaded

pMadeC

plHame

pPrec

H- pWal

- red EWAL

- spllame

=l a1 _To

= parameter
, pErr

- pModed

- pMaodeC

- pllame

- pPrec

H- pWal

- red EWAL

- spllame

= a2 _Ti

= parameter
, pErr

pMaded

pMadeC

plHame

pPrec

H- pWal
- red EWAL

H-
foee
H-
foee
B
H
B
H

H-
foee
H-
foee

waliAT101_1 Ti

prom:/Logiclew/KM101/ATIOL _1/Ti

val:AT101 1 To

prm:/Logiclew/KM101/ATIO0L _1/To

waliAT101_Z Ti

prom:fLogiclew/KM101/ATIOL _2/Ti

Puc. 5.2.5. Bknanka "Css3u" quanora pe1akTUpOBaHMs CBOWCTB MHEMOCXEMBI.

BoicTpbint ctapT OpenSCADA 43



Ternepp MOXXEM COXpPaHHTH HAlly MHEMOCXEMY W MPOBEPHUTbh, YTO MOJYYHIOCH. J[JIsl 3TOro 3aKpoem
OKHO JIMajora CBOWCTB M 3allycTUM MHpoekT "['pynmel curHanmu3amnuii (madiioH)" Ha HUCMONHEHUE. 3aTeM
NEePEKITFOYMMCST Ha BTOPYI0 MHEMOCXEMY KHOIKaMu JucTaHus. [Ipu 6e30mmb09Hoi KOHPHUTYpauu MBI
JOJIKHBI YBUJIETh YTO-TO MOJO00HOE N300pakEHHOMY Ha pHC.5.2.6.

NNkl CHrHANN3 AL (wa

@aiin Hapywesne Bua  Nomowe

Mpynna 1

wrB-@ Que

Puc. 5.2.6. Coznannas MEHEMOCXEMaA C YETBHIPHMSI TTOAKITIOYCHHBIMHI CUTHAJIAMU.

raman
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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 "XOJOIWIBHUK" 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
. Zarpy=nTe na 6O ’ Anarpamma
. 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. Jlo6aBneHnue BupKeTa Ha OCHOBE MPUMUTHBA "DneMeHTapHas ¢purypa’ B OUOIHOTEKY

"KMI101".
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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
peAaKTUPOBAHUS TOCPEACTBOM KOHTEKCTHOI'O MEHIO HOBOTO 3JE€MEHTa. 3alaJuM Terepb BO BKJIAJIKe
"ATpubyTtsl" B myHkte "['eomerpus" mupuny u BeicoTy Bumxkera B 200 nukcenos (puc. 5.3.1.2).

2 \ision-pazpafoTka

Eiin PepakTtnpoeanne lMpoekt Bugwer OkHo Bua Momowe QTStarter

5038 BREE 0 @

rrrrrrrrrrrrrrrrrrrrrrrr - x : i i

z £ Bupwcer: /wlb_KM101wdg_air_cooler
o I [GE] |Tun

(=]

E“' [F- AokymenTel EwGnuo

© ZNEMEHTEl MHEMOCHEMEI EuBinno
KM 101 Eubnno

BuaxweTt

BoznyWHEIA Xono
e AGLES EuBinno
'"DCHHHHhIE INeMEHTEI Eubnno

- ﬁ TecTopan Bubnno|
-i Criginal widget's library Ewbnuo

1 i | [4]+]
i, ATPHBYTEI -
u'i; ATpubyT |3Ha-|!Hv|! -
2| - Brnw4en true
< e AETHEHEI false

= Freometpua [0, 0, 200, 200, ..

b 3 v}
"f i}
b LUIMPUHA 200
i BEICOTA 200
e macwTal 1
Py MmacwTah 1
b 2 v}
b aTETYN i}

[ Nomowe [ 1 "

ITFEETTYEEY
Beifpanel anementer: [100%|[*|[M=m. pazmepal|.|[roman| A

Puc. 5.3.1.2. 3ananue reoMeTpu4eCcKUX pa3sMeEPOB BUKETA.

Tenepp HapucyeM BU3yaJlbHOE MPEACTABIECHUE BUIKETA. OTY HPOLEAYPY MOMKHO IpOJENaTh IBYMs
HIDKEONHCaHHBIMU CIIOCOOaMU:

+ HapucoBarts xenaemoe U300pakeHue MaHUITYJIATOPOM "MbIlb", ucnons3ys "Jlunurwo", "yry",
"KpuByto be3pe" m "3amuky". CoorBerctByromas manenb ("Ilanens smemeHTapHBIX (uryp')
MOSIBUTCSL IOCJI€ BXOAAa B PEXUM peJakTUpoBaHUs (pucoBaHus). Bxox B 3TOT pexum
OCYIIIECTBIISICTCS, Kak IMOKa3aHo Ha pwuc. 5.3.1.3, nubo JBOWHBIM HakaTHEM JIEBOW KHOIKH
MaHUIyJsATOpa "MBIIIL" Ha TEIe BUIKETA.
+  Bpyunyto 3anonnuts noje "Cnucok 31eMeHTOB", BBEs epeueHb HEOOXOAMMBIX 3JIEMEHTOB U
KOOp/MHAT TOYEK.

JIOTIOSTHUTENTBHYFO WHPOPMAIIUIO 0 penakrope MO>KHO MPOYUTATh 371ECh:
ftp://ftp.oscada.org/OpenSCADA/2009FOSS/FOSS 2009.pdf
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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. Bxoj B pexuM puCOBaHUS BUKETa, OCHOBAHHOTO Ha MPUMUTHBE "DieMeHTapHas ¢purypa.

B mamem mpuMmepe MBI BOCIOJIB3yeMcsl BTOPBIM criocoOom. [y atoro B mone "CHucok 3jeMeHTOB"
MHCIIEKTOpa aTprOyTOB BBEIEM HIKENPUBEAECHHBIN niepedeHb 1 HaxxmeM "Ctrl"+"Enter".

Line: (20180):(100120)

line: (100120) :(180180)

line: (180180) :(100]140)

line: (1001140) :(20]80)

line: (100120) :(1001140)

line: (20180) : (180180)

line: (501165) :(100]140)

line: (1001140) :(150]165)

line: (1501165) :(50]165)
£i11:(20180) : (100]120) :(180180):(1001140)
£i11:(50(1165) : (100]1140) : (1501165)
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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.

2 Vision-pazpabfoTka

®aiin  Pepaktnposanne Mpoekt  Buawer Oxdno  Bua  Momowe

B 63D

QTStarter

s R
£
a (AE]
c [ DokrymenTe EnfnnoT.
[#- ZnemenTel MHEMOCKEMEI EubnnoT...
- kM 101 EnfnnoT...
7 Buamer
§ * BozAyWHEIA Xonogun.. Buowmet
= - AGLES EufnunoT...
[ - JCHOEHEIR 3MNEMEHTEI Eubnnot...
ﬂ Tectosan Enfnnot...

-~ 4 Original widget's library EunfnnoT...

S s BapayTel R
u';:" ATpnbyT 3HaveHne -
2 | [ NMunua [1, #000000, CnnowHasa]

< -TpaHnua [0, s000000]

H-3anonHeHne [ 1
i ¥ron nogopoTa O

00|20 0|80
0|80 0o W
oo W 0|80
00|20 0o W
0|80 0|80
W 00 W
oo W W
W W
o|eo oo|20 o|g0 0o -

I PERI T EEY

ME' Kzm, pazmepa E“MI d

Puc. 5.3.1.4. U306paxenue, cooTBeTcTByMOMIEee ""CIUCKY 3JIEMEHTOB" BHIKETA.
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Tenepb mMomeHseM LBET 3aJUBKU (YEPHBIM, €ClIM HE yKa3aH HMKAakod Apyrod (IO yMOJYaHUIO)) BO
BKiaske "ATtpubytel" B myHkTe "3anonnenue” Ha "lightgrey" (puc. 5.3.1.5). LIBeT MOXHO 3a7aBaTh, KaK C
MTOMOIIbIO Ha3BaHUU 1BETOB, Tak U B (hopmate #RRGGBB( #RRGGBB-AAA).

KM 101

BEubnnoT...

daiin  PenakTipopanne  [poekT Buamer Oxvo  Bua  [MoMowes QTEtirt!r
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' -4
E f b Bupwcer: Swib_KMI101/ wdg_air_cooler,
E Kma |Tv|n
I':" [El- DokymenTe EnfnuoT..
. SNEMEHTEl MHEMOCHEMEI BEubnnoT...

5 El-[AT AT 101 Buamer
El BozaywH el ®onoann... Buower
@ - AGLES EnfnnoT..
— CCHOBHEIE 3NEMEHTEI EnfnnoT..
TecTopan EnbBnnoT...
a Original widget's library  BubnnoT..
 CETrletrteete e ete e e ATpanGy Tl T
o
-E ATpnbyT 3Ha4eHHne
|
# OfpafoTea c..
= ¢
& || E-- Nunna [1, #000000, CnRowHan]
o | B rpaunga [0, #*000000)
[El-ZanonHenne

i wzobpaw..
i~ ¥ron nosopoTa 0
i line:(zolg@0n(100]|20)

line:(100]|20):(180|80)
line:{120]|20):(100]140)
line:(100]|140):(20|80)

line:(100120%:(100(140)

lEI%EhII---IUI‘IJJ

-

100% |E| =M, pazmepa El roman d

Puc. 5.3.1.5. 3meHeHue 11BeTa 3aM0IHEHUS (3aJTUBKH).
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http://www.w3.org/TR/SVG/types.html#ColorKeywords

CozaavM WKOHKY JUIsl HAIIero BUJDKETa, KOTOpas OyJeT BHUIHA B J€peBE BUIKETOB OMOIMOTEKH
"KMI101" (puc. 5.3.1.6).

ﬂﬁiun Peaaectupoeanne [poekT

BuaweT

DkHe

Bua MomMowe qTEtirt!r

[BICE]

MpoekTel

[ DokymenTel
[Fl- 3neMeHTEl MHEMOCXEMEI

EnbnnoT...
EnbBnnoT...

% Beipe3aTe BUSYanbHEIl 3NEMEHT Ctri+X
................... Y
,,,,,,,,,,,,,,,,,,,,,,,,,,,, . KonnpoBaTe BNZyaneHEld 3NeMeHT Ctri+C
W BT " ) P i
= m BCTaEnTe BHZYanEHEIT 3NEMEHT Ctrl+3
= ATpHEYT SHaveHHe -
= . SarpysnTe vz B0
€
i OfpafoTEa C... . CoxpannTe B BO Ctrl+5
=
b RILEIE] [1, #000000, CnnowHan]
G - TpaHny a

Buawcer: Swib_KM101/widg_air_cooler

=
o
E Exo4 B peAaKTHPOEAHHE BEMOHETA
@
— - O CHOEHLIZ 2NEMEHTEI EnbanoT... ] T ERE R SRR
-{§d Tecrosan BEubnnaT... Coznate nzobpal kHHe M= BHOHETA
a Criginal widget's library EnbnnoT..

Yeenndnte (+10%)
Y¥meHewnTe [-10%)
Chpocute macwTah (100%%)

: [0 #000000]
- FanonHeHne h

i~ ¥ron nosopoTa 0
i line:(zo|80):(100]|20)

line:(100]|20):(180|80)
line:(180|80):(100]140)
line:(100|140):(20|80)
line: (100120%:(100]1407

=
I TILTYYLEY

Ha%aTe ANA COZA3HWA HEOHKEW W3 BEMAMETA,

100% |E| =M, pazmepa El roman d

Puc. 5.3.1.6. Co3manne UKOHKHY IS BUHKETA.

Ha sToM mporecc co3panus mepBoro BHUDKETa MOYKHO CUMTATh 3aBeplIeHHbIM. [lepeiinem Temepp k
JTaIly KOMIOHOBKH U CO3JAHUIO PE3YJIbTUPYIOIIErO BUDKETA.
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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  PegakTvpoeaHue  [MpoekT  BugweT OrkHo  Bug  Momows  QTStarter

=2 a8 -l 2 AR R Y

B i S
% I Mma Tun B
S| - [@ Cumanusaums Bun#eT

B4 ApmaTypa BugmeT
= - KpaH wapoBbIiA BupxeTt
E ; i Amel_rop BupeT
@ YpoBEHs BugmeT

m Hoean BUGnHoTERS

- E!u:u. NoGaEWTe EWIVANBHBIA 3NEMEHT Ctrl+l
- AGLKS

- OcHOBHRIE 3 B v i = e

@ OYMETUTE M3MEHEHWA EM3YanbHOTMD 3NEMEHTE

2 ! CBOMCTES BW3YaNbHOMD 3NEMEHTE Ctrl+P
& || ATPWEYT iy )
= =4 PEpaKTWPOBATE BW3YANsHBIA 3NEMEHT Cirl+E
(-
% BuGnuoTera: doc L
& buGnuoTeka: mnEls 4
Ll
= BuBnuoTexa: KM101 3
)
buGnuoTera: AGLKS 4
BuGnuoTeka: Main L

BuGnuoTeka: test b

B buGnuoTera: originals

& InemeHTapHan gurypa

ﬁg’ Bhip2iaTh BW3YaNbHBIA 3NEMEHT E 3INeMeHTel opmMbl
:‘_ KoMMpoBaTE BW3YaNsHBIA 3NEMEHT Cirl+C E TekcToOBbIE NONA
[0 BcTaswTh BW3yanbHLIA 3NEMEHT Clrl+y a Megua

. JampyanTe ua B ’ Jvarpanma

. CoxpanuTe B 6] Cirl+S @ MpoTokon

@- OBHOEHTE BrEnMoTekKn B AorymenT

HaxaTe gna pobasneHya BMAXeTa ocHOBaHHoM oT fwib_originalsfwdg_Box'

BM Moynna snemeHToR |:| y

Puc. 5.3.2.1. lobaBnenue BumKeTa Ha ocHOBE nmpuMuTuBa "['pynmna snemenToB" B Oubmmoreky "KM 101",

[Tocne monTBep:kaAEHUS y HAC MOSIBUTCS OOBEKT HOBOTO BUKeTa ¢ uMeHeM " XonoamibHuK". Beibepem
ero B crniucke BUkeToB Oudanorekn "KM 101" u oTkpeiBaeM 1j1sl peJaKTHPOBaHUs. 3alaiuM Terepb BO
Bimanke "ATtpuOytel" B myHkTe "['eomerpus" mmpuHy U BeICOTY BukeTa B 250 m 200 mmkcenos
COOTBETCTBEHHO.
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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. TlepetackuBanue( Drag&Drop ) Bumkera "air_cooler" B Bumker-konteinep "elCooler".
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B pesynbrare HoOSBUTCS OKHO AMANOra ¢ IpPEUIOKEHHUEM BBECTH HAECHTH(QHUKATOpP U HUMS 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.
53.2.3)

®aiin  PesakTnposanne [poexT BuaweT Okvo  Bpa  Momowe QTStarter

=88 LLELIPEGE LI L L

= - -
@ Bupwcer: Jwlb_KM101 /widg_elCooler;
MmA I Tun ;
[ AokymenTel Ewnbnwno:::

ZNeMEeHTEl MHEMOCHKEMEI Enbnnot: -
M101 BEwbnnol—

BT aT 101 BunaweT

MpoeKTel

; " Bo3AyWHEI Xonoann..
I HonoanneHnk

|AT|:HE1,'T IHaveHne =i
- Id air_cooler
= [y Th Swlb_KM101/wdg_elC.. L
- PognTens Swlb_KM101/wdg_air.
- KopeHe ElFigure
= MA BozAyWHEI anaann..
= ZInMCaHne
< BEAKYEH true
e AETHEHEIR false
[l FeameTpua [87, 73, 200, 200, 1,.. |~
"'nﬂMﬂLLl.h [. 1] -
BA% % e @ e TR
BrifpaHel anemenTer: Ywlb_KM101/wdg_elCooler/wdg_air_coolar:’ 100% |E| Hzm,. pazmepa D raman A

Puc. 5.3.2.3. JlobGaBieHne yHacaeI0BaHHOTO BUDKETa "air_cooler".

3aganuM Ha TieHeNMW aTpuOyTOB BUKeTa B MyHKTE "I'eoMerpus" koopauHatel "X" u "y" BepxHEro

JICBOI'O yIjia BUJKETA B 25 1 0 IUKCEIOB COOTBETCTBEHHO.
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Hanee  pasBepHeM  OubOnuoreky  "DileMEHThl  MHEMOCXEMbI',  HaiileM TaM  3JEMEHT
"Bentunsatop"(cooler2) m meperamM ero Ha BHJDKET-KOHTEHHEp. DTOT 3JeMEHT OyAeT AMHAMUYECKU
oToOpakaTh MHTEHCUBHOCTH Pa0OTHI BO3IYITHOTO XOJOMMWIbHUKA. B pe3ynbpTare MosSBUTCS OKHO JAHAajora
JUTsL BBOAa MACHTU(UKATOpPA U UIMEHU HOBOTO BUIKeTa. BBeném unentudukarop "cooler2", a ums cHoBa
OoCTaBUM ITyCTBIM. Takum oOpa3oM, BHOBb CO3JaHHBIH BHKeT BHYTpH KoHTeiHepa '"elCooler"
yHacienyeT »JeMeHT Oubnuoreku "OnemeHTsl MHeMocxembl' - "Bentumsrop" ("cooler2"). Ilocne
MOJITBEPIKJICHUS BBOJIa MACHTU(UKATOpa 1 WMEeHH BHKET "Bentunstop" ("cooler2") mobaBurcs B Hall
BupkeT-koHTeiHep "elCooler". Eciiu Heobxonumo, "mogHumeM" BumkeT "cooler2" HaBepX OTHOCUTEIHHO
BupkeTa "air cooler" BHyTpu BupkeTa-koHTelHepa "elCooler" ¢ momormipio naHenu HHCTPYMEHTOB
pasMenieHusi CHU3y. 3amaguM Bo Bkiaake "ATpuOyrel" B myHkre "I'eomerpus” xoopamHatel "X" u "y"
BEPXHEro JIeBOro yria Bumkera "Bentwarop" B 75 m 30 mMKCeloB COOTBETCTBEHHO. M3meHum y
YHACIIeZIOBAaHHOTO BUKeTa "Bentmnsarop" anbda kaHan (Mpo3pavyHOCTh) I[BETOB 3IMBOK (3aIOJTHEHU ).
Jns storo Bo Biiagke "Atpudytsl" B nomsx "LBerl" u "L[BeT2" u3MeHUM 3HauEHUS I[BETOB, JOOABUB K
HuM "-200", rae 200 - 3nauenue npospadnocTu ( "0" - MOTHOCTBIO MPO3pauHbId, a "255" - MOIHOCTHIO
HEIpPO3payuHbIil), Kak MoKa3aHo Ha puc. 5.3.2.4.

@gﬁm PepakTuposadue [MpoekT Bwugxetr OwkHo Bup Momows  QTStarter

B OADNDEMEE & L G

P HRET "ot
E Hmn |Tm |
= ] } CTpena BupxeT

m CumHannsauma BugxeT
5 =< ApmaTtypa BupgxeT
z KpaH wapoebii Bupket
P i Amei_rop BupweT
— | YpoeeHe BugxeT
Lo BoagyWHsIA XONopK... BHikeT
- AGLKS BHEnMo...
[} OcHoBHBIE 3NEMEHTEI Bunuo. ..
: ﬁ TecTosan Bunuo. ..
a Original widget's library BuGnuo. ..
= KM 1o BuBnMa...
EI@ BoagywHsi xonogn... Bugmert
E ............... ATRMBYTEL "
é‘ ATpUBYT |3Haqe+m
= arc:(78.19)39.74):(78.19)60.2...
<L arc: (46 5|40 63):(53.42[40 67 ...
arc:(59.4]46.59):(59.4|53 .41 ...
= line:(53.42|59 4):(60.26[78.19..
= line:(46.58]59.4):(39.74[78.19...
S Crvcok sne..  arc:(53.42|59.4):(46 5859 .4)
arc:(60.26]78.193:(39.74/78.1 ...
line: (40 7|53 .68):(21 81|60 .26 ...
line:(40.6]46.59):(21.81[39.74...
arc:(40.7]53.68):(40.6]46.59): ...
arc:(21.81160.267%:(21.81139.7...
- LipeT | | #rrrro0-200
Uper2 #ff0000-200 -

I PFPEEITE R

[100%] [Viam. paswepal ] roman| |

Puc. 5.3.2.4. I3meHeHne npo3payHOCTH LIBETOB 3alI0JHEHUH Y yHAclIeJ0BaHHOr O BuaxkeTa "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
npumurtuba "Tekcr", kak 3TO Noka3zaHo Ha puc 5.3.2.5.

2 Vision-pazpafoTka

ﬂuin Peanaktnpoeanne [poekt Buaker OkHo Bua  [Momowe QTEtirt!r
— | ‘ = Tofaenedne enaweta ocHoearHoro ot fwlb_originals/wdg_Tewut' [}
[ e e * :
z E_'__g Bupscet: /wib_KM101,/wdg, elCooler
£
w ||| KiMA |Tun_
o
o
b =
CEpyrnenHslii npama.. Bug
o _—
g . Tpyfa_Ugal Bna
= Cenapatop Buax
o u
o [ Tpyba npaman eepti.. Bua
= CrpenalofbemHan) Buay
o Compressor 1 Bz
- Tpyba_tpoitnne Bna
: CnpyrnEHHhm npamo.. Bn,
-1 Tovba ¥ronfobsEmH..
I
£
] ATpubyT ZHa4eHHE
g Id elCooler
< e MyTe Jwlb_KM101/wdg...
| b PoanTene Jwlb_originals/wd...
=|| i~ KopeHe Box
= = ma HonoAMNeHHE
3]
—| i Onncanne
- BRMAKYEH true
- ARTHEHEI false
[F- Mreametpus [0, 0, 250, 200, ..
[]
-
' B 3 | UI‘ ‘_'l
1T PRI TETREEN
HaxaTte ana Aobasnenna BnaxeTa ocHosadHoro ot Ywlb_originals/wdg_Text' |IUUH|E||I-'I:M. pl!M!pl|D|rnman| A

Puc. 5.3.2.5. JlobGaBneHue B KOHTEHHEP HOBOTO AJIEMEHTa, OCHOBAHHOTO Ha mpuMuTHBe "Tekct".
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B pesynbrare mosBUTCA AMATIOr BBOJA MACHTU(UKATOpPAa U MMEHH BHOBb CO3/1aBa€MOT0 3JIEMEHTA.
Beenem wunmentudukarop "Ti" mias mepBOro TEKCTOBOTO TOJS, @ WMs OCTaBUM IYCTHIM. 3agajuM

reoMeTpUUYEeCKrUe pa3Mepbl U KOOPAWHATHl BEPXHErO JIEBOrO yria BUKETa, KaK ATO MOKa3aHO Ha pHC.
5.3.2.6

®aiin  PegakTuposaune [MpoekT  BuaweTt

OkHo  Bua  MNoMowe QTEtin:!r

ME L@ =

Kma

MpoekTel

[F- DokymenTe
[F-- 2neMeHTEl MHEMOCHEME Eunbnva

T Bvaner

3 BozaywHeIi xonoann.. BuaxeT

@ HonoauneHWE BuaxeT
- AGLES Eufinno
- QCHOBHEIE 3NEMEHTEI Enbnnol
E- @@ Tectoman Eubnno|

-~ Original widget's library Enbnuo

e macwTal 1
ey MacwTah 1

, z o
s gTETYN 4]
[E- Nomowe [. 1

5 RS ATpesbyTi el
u:l; ATpnbyT IHaqeHNE
2| i BenwdeH true
< o AKTHEHBIA false

El-reomerpna [5, 20, 70, 35, 1, ..
i 5 e
m b 20 -
] feene LunEnHa 70

Brpwcer: Swlb KM101/ wdg elCooler;

"
i KoHTERKCTHOR

iﬂ%q::ll---lﬂljlul

100% |E| 2zM. pazmMepa D roman A

Puc. 5.3.2.6. 3aganue reometpun Bumxketa "Ti".
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M3MeHnuM pasmep M yCTaHOBUM YycuieHue wmpudra st 3toro snementa (puc. 5.3.2.7). OOpartum
BHUMAaHHE, YTO M3MEHEHHBIC MMOJIS Y YHACJIECIOBAHHBIX BHJKETOB IMOJCBEUMBAIOTCS CHHUM I[BETOM IS
yIno0CTBa OTCIICKMUBAHMS M3MEHEHUN W TOCTEAYyIoer nx "o4nucTKu"(0TKaTa) ¢ MOMOIIBIO KIIMKA MPaBOU
KHOIIKOM MaHUITYNIATOpa "MBIIIb" 0 U3MEHEHHOMY aTpHOyTY.

daiin  Pesaktnposadne [Npoekt Bugwer Orvo  Bua  Momowe QTEtirt!r ‘

| e,
£
w ||| FmA
o
E“' == IWHHA
#‘ Ctpena obpatHaa(oh.. Bunoker
= = CEpyYrneHHell npAMo... BugwkeT
& == Tpyba npaman ropns.. Bugwmer
@ == Nuneika BugweT
- ::_: Pipe-cross BugseT A O Belbop wpndiTa
= Obipeie BuoweT
[ lWeana BuoweTt
EEELL-NEE] Buamer Ofpazeu:
CTpena Buamer '
l'i‘l CHrHanUzaunA BuoweT
. CRTrletrireL iR er e LR r T R
: ' -
= v |3wavenne : AaBbCcDdEeFf
E‘ Momowe [ 1 [ ] Haknowuei
|:| MepeqEpkHYTEIA
. KoHTekcTHOR.. |:| R e e
4
m
L]
0, #000000, CnnowHei
Aa| arial 11
#000000
iwe Mran nnoannTa N

lD%%II--HUIDIUI

|1I:II:I'&|E||I:"I:M. pi:n!pi”]lrnmanl A

Puc. 5.3.2.7. U3menenue pazmepa mpudra s sumxera "Ti'".
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Teneps uzmenum nosie "Teker" Bumkera "Ti", ykazaB B HeM Hanuuue aprymenra "%1", B KOTOpbIi
BIIOCJICJICTBUH OyJIeT TiepeaBaThCs pearbHOe 3HAYCHHE BXOIHOM TeMiieparypsl (puc. 5.3.2.8).

¢iin PepakTnpoeanne Mpoeet  Bngwer

DkHo

Bra MNomowe QTEti rter

MpoekTel

I BuasmeT

5 USRI ATpeabyTul TN
é" ATpnfiyT I3Hi'—|!HH! -
= - oH [. 1
< MpaHnua 0, #000000, Cn...
WpndT m Arial 141 .
=
E UgeTt #000000
5] ¥ron nogopoTta O
¢ MepeHoc cnoe  true
- BelpaBHUEaH.. B ueHTpe
rs

lmA

[ DokymenTel
[F]-- ZneMeHTEl MHEMDCKEMEI Eufinna

- BosaywHeld ®onoaun.. BuaweT

E HonoauneHUE BnameT
AGLES Enbnue

- (JCHOEHBIE 3N8MEHTEI EBubnual
ﬁ TecToean EnBnnal
-t Original widget's library Enbnuo

e KonmdecTeo .. O

B o TH R

B ER| el 0 e
T

Buyowcer: Swib KM101/wdg_elCooler;

100% |E| zm. pazmepa D raman d

Puc. 5.3.2.8. 3menenue nons "Tekcr" u ykazaHue B HeM Hanuuus aTpuOyTa s Buaxkera "Ti".
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Janee B mepeune arpuOyroB Bumxkera "Ti" B mynkrte "KosmdectBo aprymentoB" ykaxem "1
ckoHurypupyem aprymenT (puc. 5.3.2.9). Uucno "300.25" 3a1aH0 UM TOJNBKO C IENBIO HATJISTHOCTH, B
pPEeXUME HCTIOTHEHUST OHO OyJIET MOMEHSTHCS PeabHBIM 3HAYCHHEM BXOJIHOM TEMIIepaTyphl.

2 Vision-pazpafoTka

miin PenakTHposanne MNpoerTt Buawer OkHo Bua Nemowe qTEtirt!r

EEIOI- ME L 0 @ =

['I'-_g Bupwcer: Swlb KM101 wdgelCooler;

lmA

MpogkTel

AoKEyYMEHTEI
SNeMEHTEl MHEMOCKEMEI Enbnuno

] i3
E B e BozaywHeld xonoann.. BuoxeT
= i @ HonoaAWNeHUE BuaweT
- E- AGLES Eufnna
CCHOBHEIE 3MNEMEHTEI EuBnual
E- 3 Tectosan Enbnuo

5 Original widget's library Eubnuo

5 oo ArpesbyTel TN
\.:; ATpubiyT I3Hi'—|!HH! -~
(=9
E = LleeT #000000
£ H
<~ ¥ron nopopoTa O
~ MepeHoc cnoe  true
= ~~ BEIpaBHMEAH.. B ueHTpe
H
[
- TeECT ol
rpan,
- KonwdecTeo . 1
|:| Apr:,rM!H'r [u] [BewecTERHHEIH, ..
S THN BeuwecTeaHHBI
"""IHEHEHHE 300,25 =~

I PEEN T REN

100% |E| zm. pazmepa El raman A

Puc. 5.3.2.9. Kondurypanus aprymenrta juist sumkera "Ti".
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Teneps ckomupyem Buixker "Ti" ¢ 1enpi0 co3gaHUS aHAJIOTMYHOrO emy Bujkera "To" (BeIXxonHas
TeMIIeparypa), Kak 3To rmoka3aHo Ha pucynke 5.3.2.10.

@gﬁm PepakTupoBaHie [poekT BugxeT OkHo Bwy  Domowp  QTStarter

MpoekThl

(@] cumanusauma
=< Apmatypa
KpaH wapos b

Amen_rop
1 YpoBeHe BupxeT
‘o BoagywHbii xonogW... Bupket
B AGLKS BuBnmo...
COCHOBHBIE 3NeMeHThI BuGnuo. ..
@4 TecTosan Bunuo... = 3(]&‘_25 = //|\
a Criginal widget's library BWGnuo... o =

o rpa[J' ¥oanMTe BM3yansHbIA 3NeMeHT

= KM 101 BUEnKo. ..

YWHBIA Xonog... BugxeT - . OYACTHTE HIMEHEHWA BHW3YANEHOMo INEMEHTA

-+- BoaaywHeii xon... - CEOMCTEE BM3YANLHOID 3NEMEHTE Ciri+P
- [ PenaxtvposaTh BMIYANLHLIR 3NEMEHT Ctrl+E
L
=
) Bua v
o
o oy . @ Co3paTh MKOHKY W3 BULKETa
) T Co3gaTs M3obpameHue U3 BULKETE
- MNepeHoc cnoe  true
E - BelpasHWEa... B ugHTpe YBEMMUMTL (+10%)
] - TewcT =20 YmeHswKuTe (-10%)
mpag,. C ChpocHTe macw Tab (100%)

- KonudecTteo... 1 red a&' BelpesaTe EMIVANEHLIA 3NEMEHT
= Aprymedt O [BewecTeenHbm, 30025, 3;f2] |-

THN BewscTE EHHEIR
aHadeHwe 30025

& KonupoBaTh BUIyanbHBIR 3NEMEHT Ctri+C

iy -
b © BeTaEWTE BM3YANBHBIA SNEMEHT

: . JamyanTe ua B
D%%‘IE E Hmi‘m .Cuxpmﬂﬁﬂ Cir+s
Ha#aTb 4NA BBINONHEHMA KONMMPOBEHWMA BWIYANEHOM 3NEMEHTA. Iﬁllﬂlm—lmw

Puc. 5.3.2.10. Konuposanue Bumxera "Ti".
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BceraBuMm cKOnMpoBaHHBIM BHDKET B BUKET-KOHTeHHep "XonoawnbHUK" B O6ubimoreke "KM 101"
(puc. 5.3.2.11). B nuanore BBoAa UASHTH(PHUKATOPA U UMEHH JIJIsl BHOBBH CO3/IaHHOTO BUKeTa B moie "[D"
ykaxxeM "To", a ©Ms1 OCTaBUM TyCTHIM.

@d_:n'm PepakTvpogaHie [poekt BupgweT OkHo  Bug  Nomowps  QTStarter

= eg@y

[poekTe

KpaH waposbii BupxeTt
i Imei_rop BugweT
: 1 ¥Ypoeere BupxeTt
= KM 101 BuEnuo. .
BT aT101 BugmeT
“" BoagyWwHbA xonogW... BupgweT

CLn LA AL LI LAl B

m Hoeaa BubnuoTeka

I BupgxeTt

Hianwar

AGLKS
JCHOBHBIE 3
ﬁ TecToeg
B e iimn ! YOanUTh BUIYanbHbLIA 3NEMEHT Ctrl+D

"""""""" B OUMCTUTE MIMEHEHNA BU3YANBHOM 3NEMEHTE i r .C
5 P34

.. JoGaEnTh BMIYaNsHEIA 3NEMEHT Cirl+l

ATpuGYT . CEONCTES BMIYANeHOM 3NEMEHTA Ctrl+P

ATpuEYThI

:E'I I PenakTMpoBaTE BMIYaEnNsHLIN 3NEMEHT Cirl+E

- PopuTens BuGnuoTera: doc k
;u::*'h BuBnuoTeka: mnEls 3
BuwBnuoTera: KM101 k

k

b

CBAm

< ONMCaHKe buGnuoTera: AGLKS
BuGnuoTera: Main

- BrA4EH
- AKTHEHBIN

- MeomeTpHA a BuBnuoTeka: originals ¥
o
| A

BuGnuoTerka: test g

&

- MNomows

Bhipe3aTh BEM3IVANEHLIA SNEMEHT Clrl+X
- KoHTEeRCTHO

_ KonWpoBaTb BW3yansHbIA 3NEMaHT

BcTaguTe BUa ;.-'::1.n|:-H|:-|i':h; NEMEHT

N
- DBpaGotka .| @ 3amysuts w3 B
. CoxpaHiTe B B] Cirl+S

- CTpaHuua
= doH @ OBHOBEWTE GUENMOTERK

Ha#aTe NA BbINOMHEHWA BCTABKK BW3IYaNkHOM 3NEMEHTA.

Puc. 5.3.2.11. BcraBka CKOMMPOBaHHOTO BUKETA B BUHKET-KOHTEHHED ""BO3MyIIHbINA X0J0AMIbHUK"
oubmumorexku "KM 101",
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N3menum reomerputo Bupxkera "To", kak nmokaszaHo Ha puc. 5.3.2.12.

Eﬁm PepakTvpoeanve [poexT BwgweT Okno  Bug  Nomowys  QTStarter
W cossssssanisss s,
£
o I KMma
E H T . w
= | KpaH wapoBbm BupxeT
> i Imein_rop BugmeT
P 1 ¥poeere BupxeT
El KM 101 EMEMO...
B @ AT 101 BupKeT
i BoagyWHbIR xonogW... Bupgwer i
{ON0JHNEHWE BugmeT B
- AGLKS BuGmMo. .. )
[ OCHOBHBIE 3NEMEHTEI Bubnuo... =
1. &3 Tartnoan Fuaf i )
= A“nim ''''''''''''''''''''''''''''''''''''''''''''
2
.’E‘ ATpUEYT IHaYeHWE |~ |
= T To
el - MyTe Fwilb_KM1 01 fwdg_elCooler fwdg_To
- PoguTens fwib_originalsiwdg_Text
- KopeHe Text
- Amaa
- BrmoqeH true

E.} [eomeTpHA [175,20,70,35,1,1,0,0]

“owvpuna 70

‘opblicoTa 35

----- ¥ Macu 1

..... v Macuw 1

- Z 0

“ootetyn O -
E.} MomMo L [.1 E

T FEETTYYELEY

[100%] | sw. paswiepal ] roman|_ |

Puc. 5.3.2.12. I3menenne reometpun Bumkera "To".
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Tenepp 100aBUM BH/DKET, OCHOBaHHbI Ha NpuUMHTHBE "DiaeMeHThl (OopMbl", KOTOPHIH Oynem
UCronb30BaTh B kadectBe ComboBox s BeIOOpa 3amaHMii MPOU3BOIUTENBLHOCTH XOJOJMIbHHKA. B
KauecTBe MIeHTU(UKaTopa ykakeM "cw", u mose "Ums" octaBum mycThM. (puc. 5.3.2.13)

Eg‘u’mmlmmegnnﬂm[hmwﬁm

; |° ‘
rm

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr JoBaeneHue BWI¥ETE OCHOBEHHC
=
=
['F]
2 —
C KpaH wapoBbIiA BupxeT
i Amei_rop BupeT
o I 1 Y¥poBeHe BupxeT
Z|Z EM1m BuGmMo. ..
= H
&| ®-E ario BugxeT
—_— o © Bo3gyWHsIA xonogW... Bugxer
L X ONOLUNBHUE i BugweT
E- AGLKS BuGnmo...
-- JCHOBHBIE 3NEMEHTBI BuGnuo... "
B g4 Tectosan EuGnuo... =
| ER S Eiifoua : 300.25
it ATRRBYTE e et E rpag. C
é‘ ATpHEYT IHEYEHKE ol
Bl ld elCooler
il S fwlb_KM101 wdg_elCoaler
- PopuTens Iwlb_originalsiwdg_Box
= - KopeHe Box
= - Mma XonogrMneHKE
&)
- BRADYEH true
- AKTHEHEIA falze
- MeomeTpuA [0,0,250, 200,1,1,0,0]
- Momo s [.1
- KOHTEKCTHO...
- ObpaboTea ... —
G- Crpamma  [,] =l
[ doH [#FFFFFF, ] Il

HaxaTte pna gobaeneHva sug¥eTa ocHoBaHHomo oT 'fwib_originalsiwdg_FormEl

Puc. 5.3.2.13. JlobaBneHue BUaIKeTa, OCHOBAHHOTO Ha MPUMUTHBE "DIeMeHTHI (HOpMBI".
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3aganuMm napameTpel myHkTa "T'eomerpus" Bo Briaake "ATpuOyThl" Ui BHOBB J00ABIEHHOTO

BUJDKETA: KoopauHatel "x", "y" BepxHero JneBoro yria, MUpPUHY U BbicoTy B 60, 158, 60, 40

cootBeTcTBeHHO. M3MenuM "Tur asmemenTa" B Combo Box, kak 3To moka3ano Ha puc. 5.3.2.14.

.. KpaH wapoBbIiA BupxeT
i Imei_rop BunxeT
Bl 1 Y¥poBeHe BupxeT
Z|E KM10M BuGmMo. ..
@ | EB-ET AT10 BugkeT
—_— o © Bo3gyWHsIA xonogW... Bugxer o
{ 0N MAEHME BupxeT B
E- AGLKS BuGnmo... "
- OcHOBHIE 3NEMEHTH Bubnuo... =
Gl il Tartmoan Eral L
A BTRREETHL "= e
=
.’E" ATpHEYT IHAYEHKE -~
e s 158
— WHREKHE 60
BbLICOTA 40
= ¥macw... 1
= ymacw... 1
< i Z 0
“ootetyn 0 L
- MNemows [,
- KOHTEKCTHOD ...
- ObpaboTea ...
IEERNENEYENEN Crooka penarTipos. -
- JHAYEHWE CTpoKa pegakTUpoE.
- Bug, TeKCTOBBIM pelakTop —
Check Box —
I Wewdiarenanan | KHOMES ;
u % [I Crvcok [g
k Cnangep
Monoca Npokpy T 100% E| Hm4|. O |:||_|rurra1 A

Puc. 5.3.2.14. U3menenue "['eomerpun" u "Tumna snemenTa" 1151 BHOBb CO3[JaHHOTO BUJIKETA.
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3anomuuM noiist: "3Hauvenue”, "Dnementsl" u "pudt", kak 310 mokazano Ha puc. 5.3.2.15. Kpome
ATOr0 BaXXKHO KOMOOOOKC TOMHSATH HAJ BCEMH U CAENaTh AKTUBHBIM. J[7s aKkTUBHM3alWM BUKETA
KOMOOOOKCa HY>)KHO YCTaHOBUTb COOTBETCTBYIOIIIEE CBOMCTBO ISl HETO.

AT Qain  Peparktvpoeanwe Mpoekt  BugweT OwkHo  Bupg  Momows  QTStarter
- % B o i B ey 0 |
T QBRI A ® @ = W B
= Bupxet
a
E |I.-'1ru'|:n |THI‘I | B
£ = KpaH wapoBbi BugweT
AmMen_rop BunweT
= | YpoBeHe BugweT
Z | KM101 BuGmMo. ..
= AT AT 101 BugmeT [
— Boagy wHelM xonogM... Bugxer
! E- B XonogunsHUE BunxeT -
AGLKS Bunuo. . - 300.25 30025
3 ATpuByTH rpap. C rpag. C
= ATpHbYT JHaYEHKE I:]
2
= Momows [,1
<
] KoHTeKCTHO. ..
=
=
G o O
T ObpaboTra ... 0200 |vE|
O O O
Twun anemedta Combo Box
AHayeHue

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

Puc. 5.3.2.15. 3anonnenune napamerpoB 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 CO3JIaHHOTO BHDKETa cieinaeM "dimension", ©3MEHUM T€OMETPHUIO: KOOPJIUHATHI BEPXHETO JIEBOTO
yraa "x", "y" ykaxem B 125, 168 cooTBeTcTBEHHO, a IIMPUHY U BBICOTY - B 60 1 20 COOTBETCTBEHHO.
[Tomensiem pasmep mpudra Ha "14 ycmnennsiii”, a B mone "Tekcr" Brnumem "00./MuH.", 9T0 M Oyzmer

HaIiei equauIe nmepenus (puc. 5.3.2.16).

I @altn  PegakTvpoeaHwe  [MpoekT  BugweT Orkdo  Bug  Momows  QTStarter

= iy (= @- b s el et é
"N TEEL LT @ =i & W
= Buprat
=
E ||r'1Mﬂ |Tun | B
= o= KpaH wapossi BupxeT
Imein_rop BugmeT
= | Ypoeere BupxeT
E|E-KM1M BuBnuo. .
= BT aT101 BugkeT [
— Boapy WHbIM xonogM... BugweT
! OE- P XonopMnsHAE BugmeT -
AGLKS BUBMO ... - 300.25 300.25
: ATpuyTH rpag. C rpag. C
= ATpWEYT AHadeHWe I:]
o by
[+
<
— CopaboTka ...
=
& ®oH L1
o MpaHwua [0, #000000, Crino wHoiA] O
| | |
WpndT m Arial 141000 200 [T B)EJS‘IHHE
UgeT #000000
Yronnoeop... 0
MepeHoc cnoe  true
BbipasHWEE... B LeHTpe
éoﬁ..frm-m.
KonwdecTeo... 0

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

Puc. 5.3.2.16. JIo6aBnenue Bumketa "dimension", OCHOBaHHOTO Ha MpUMUTHBE ""TeKCT" M UI3MEHEHHE €To
rapameTpoB.
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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 n0o0aButh Tpu arpuOyrta: Ti, To, Cw (puc. 5.3.2.17). [nsa
no0aBieHHsT aTpuOyTa HY)KHO pPa3BEpPHYTh KOpHEBOW 3yeMeHT ".", BBIOpaTh JIOOOW 3JEMEHT BHYTpPHU
KOPHEBOTO U HaXkaTh KHONKY "J[00aBuTh aTpubyT" CHU3Y.

=

BubnioresHsIn enmer: elCooler

Bugmer | ATpuByThI J ObpabioTra I CBHm ]

el | Wma |Th|‘| LaHHbIx Pabovan obnacTe |05pﬂ5. | KoHdurypauma KoHdMrypaLmoHHe watk lﬂ
bordStyle  paHvUa cTHNb Bbifop Lenbix 0:1;2,3,4,56,7;8]... Het
Ti BxogHan TeMnNepaTypa NoToka BelWecT B eHHbIR 0.0 V{ BxogHanA cBA3b MapameTp|Ti
To BeixogHaa TeMNepaTypa noToka BewecT BeHHbIN 0,0 % BxogHan ceAsb MapameTp[To
i Cw poW3E OfMTENEHOCTE Llenkii MonHan ce A3k MNapameTp|Cw
cw
dimension |:|
air_cooler -
Ti F
To M
NobaeuTe aTpubyT I ’ YoanuTe atpubyT ]
bk npouggypel: | JavalikeCalc JavaScript | v] BbiMMcneHWA Npougsypsl (Mc): [ -1 ]

Puc. 5.3.2.17. Jlo6aBnenue tpex arpudytoB s snementa "elCooler" 6ubmmorexku "KM 101",
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Hanee BxitounM B 00paboTky atpudyT "value" xomb060kca "cw", kak 3TO mokazaHo Ha puc. 5.3.2.18.
AHAJIOTUYHO BKIIOYUM B 00paboTky atpubyr "argOval" mis Ti m To, a takke arpulyt "speed" y
aneMeHTa "cooler2".

%] BuBnHOTEHLIH B eT: elCooler

BupxeT | ATPHEYThI J ObpaboTra I Ceaan ]
el ||r"|MI| |Tun LaHHLIX Pabioyas ofnacte |05pa§. |KOH¢Mr\fpaunn K oHMrypaumMoHHs wat | *
elType Twn 3nemeHTa Brifiop Lenbix 0;1,2,3,4,5,6,7|C... Het
value IHaqeHwe CTpoka | V’ Het
tems 3nemeHTbl CTpoka | Het
font Wpwd T LWpwdT | Het
dimension
air_cooler D
Ti
To F
cooler2 hd
JoGaeuTe aTpubyT l ’ YoanuTe aTpuByT ]
bk Npougnypel | JavalikeCalc.JavaScript |vl BrMucneHna npouggypel (mc). | -1 ]

Puc. 5.3.2.18. Bximrouenue B 00paboTky arpudyta "value" kom60060kca "cw'".

B 3aBepiiieHMH yCTAaHOBHM SI3bIK TI0JIb30BATEILCKOTO MPOrPAMMHUPOBAHUS JJIsl MPOIEAYPHl B
"JavaLikeCalc.JavaScript" u Hanuiem nporpammy 00pabOTKU ATOTO BUIKETA:

Ti argOval = Ti;

To argOval = To;

ev_wrk=ev rez="";

off=0;

while (true)

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

}

cw value = Cw;

cooler?2 speed = Cw/5;
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Pesynbrupyromuii Bug Bkiaaaku oopadorka Bumkera "elCooler" 6ubmmorexku "KM 101" 6yner umers
BU/I, TOKa3aHHBINA Ha puc. 5.3.2.19.

%y BubnMoTeHLIi B KeT: elCooler

BunxeT | ATpHEY T J ObpaboTra I CBA3K ]

el ||r"|MI| |Tnn LaHHBIX Paboyan ofnacte |OGpal. KoHdMrypauua K oHBMrypaLWoHHEI WwaGnot
- cw

[ dimension

[+ air_cooler

-- Ti
- To
- cooler2
JobaguTe atpubyT l ’ ¥oanute aTpubyT ]
bk npougnypel | JavalikeCale JavaScript | v] BleMueneHa npougaypel (Mc): | -1 ]
Ti_argOval = Ti;

To_arg0Oval = To;

ev_wrk=ev_rez=""

off=0;

wehile(true)

{
ev_wrk=Special FLIbSY'S strParse(event 0,"\n" off);
if{ ev_wrk =="" ) break;
if{ ev_wrk == "ws_CombChange:fow" ) Cw = cw_value,
else ev_rez+= ev_wrk+"\n";

¥

cw_value = Cw;

cooler2_speed = Cw/S;

Puc. 5.3.2.19. PesynpTupytomuii Bua Bkiaaaku oopadotka Bumxeta "elCooler" 6ubamorexu "KM 101",

3a1<poeM AruaJior peaaKTUpOBaHHUA CBOMCTB BU3YAJIBHOTO JJIEMCHTA, CO3JaAVM HKOHKY Ha OCHOBEC
Hamero 3JICMCHTA, 3aKpOCM BHYTPCHHEC OKHO PCAAKTUPOBAHUA U COXPAaHUM 3TO BCE.

Ha sToM pa3paboTky KOMIUIEKCHOTO 3JIEMEHTa MOYKHO CYUTATh 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.

| .
#5 ¥ Vision-pazpafoTea

®aiin Pesaktuposanue  MNpoerT  Bugwer Okwo  Bpa  Momowe  QTStarter

S A DUSRESE .  CEwSEOEE

Biapmar Bipicer: /wib KM101/ wdg AT101

|I.v'IMH ITHI‘I

JoKyMeHTEl Eufinuc
- ZNeMEHTEI MHEMOCHEMBI Enfinne
El- kM 101 Bnbnnc

- BozaywHelil xonognn... Bumxe

- [T AT 101 Binaker

H O HonoaWneHWE B e
AGLKS BEnbnuc

- OQCHOBHEIR 3NEMEHTEI Bnbnuc
@ TecToean Eufinne

ﬁ Original widget's library  Bubnue

l Bnaxer l MpoekTel |

(4] | [«I]
. ——
\.lé |A'rpu51_rr SHaveHHE E
gl i AT101
< Ty Jwlb_KM101/wdg...
- PoauTene Jwlb_originals/wd...
= - KopeHb Box
m < MmA AT 101
5
e OnHcaHne
< BEAKMEH true
 AKTHEHEI false
- reomeTpua [0, 0, 900, 600, ..
Fl- Mamawe L] |~ 06./MUH || 06./MUH
- KoHTeKCTHoR.. -
-

B e m el T O

|100%|IEI|M3M. paamepalulromanl a

Puc. 5.3.3.1. Bug MHEMOCXEMBI ¢ KOMIUIEKCHBIMH JJIEMEHTAMH.

CoxpaHuM HOBYI0O MHEMOCXEMY M 3aKpoeM e€ OkHO. [lanee mepelaéM B IPOEKT U OTKPOEM 3Ty
MHEMOcXeMy B jepeBe mpoekta "['pymmbl curnanusanmii (mabion)"->"KopueBas crpanuna’->"I'pynma
1"->"Muemocxemur"->"AT 101". Kak Mo0XHO 3aMeTHTb, HAIlM HOBBIE JJIEMEHTHI MOSBHIIHNCEH 37€Ch
aBTOMaTH4YeCKH. M HaM OCTajoCh TOJBKO MOJAKIIOYUTH CBSA3M K HOBBIM dJIeMeHTaM. /[ 3Toro otkpoem
JIUAJIOT PEeaKTHPOBAHUS CBOMCTB MHEMocxeMbl Ha Bkiaake "Cs3u" (puc.5.3.3.2). Ha aToi BKi1agke Mbl
yBuauM niepeBo ¢ snementamu "AT101 1" u "ATI101 2". Pa3BepHyB 110001 U3 37I€MEHTOB, Mbl YBUIUM
BeTKy "llapamerp" kak pa3 ¢ atpudyramu "Ti", "To" u "Cw", Takum 00pa3om, MbI MOKEM TPOCTO yKa3aTh
aapec mapamerpa '"prm:/LogicLev/KM101/AT101 1" B mnone '"Ilapamerp", a arpuOyrsl OyayT
paccTaBJIEHbl ABTOMAaTHYECKH.
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CTpaHuua npaekTal fp_tmplSO/pg_sa/pg_1/pa_mnipg_2

[ BnameT | ATpnByTEl | CObpaboTka J Ceazn l

MmMA |3HEHEHHE
= AT101_1

prm:flogicLev/KMI01/ATI01 1

- Cw prea:fLogicLev/KM101/ATIOL _1/Cw
- Ti prom:flogiclev/KMIOL/ATION _1/Ti
- Ta pre:flogicLev/KMLI01/ATIOL_1/To
E-AaTi01_2
[El-MNapametp prmifLogiclev/KM101/ATI01_2
- EW prm:flogicLev/KM101/ATIOL _2/Cw
o T prevefLogiclev/KMIOL/ATION _2/Ti
- Ta prm:flogicLev/KMLI01/ATIOL_2/To
=l a1 _Ti
= Parameter
- pErr
= pMa..
- pMa..
- pMa.. waliAT101_1 Ti
- pPrec
- pWal  prmi/logiclev/EMLOL/ATIOL_1/Ti
e redEWAL
L gpMame
[#- a1 _To
- Aa2_Ti
[#- A2_To

Puc. 5.3.3.2. Bxiagka "CBsa3u" auanora peJakTUPOBaHUS CBONCTB MHEMOCXEMBI.
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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.

PyNNEl CHrHanu2aumii (wa

@aiin Hapywesne Bua  MoMowe

Mpynna 1

100 ~ o&./MuH

W B~ @ 0 xe

roman

Ha »T0oli MHemMocxeme MOCpeACTBOM HAIIUX KOMIUIEKCHBIX JJIEMEHTOB MBI MOXEM HE TOJIbKO
HAOMIOaTh HO W YIPaBISTh MPOU3BOAUTEIBHOCTHIO XOJOIWIBHUKOB, IMPOCTO MEHSsSI 3HAUY€HUE B
KoMO00Oo0Kce. MeHsIsI TPOM3BOAUTENIEHOCTh, MBI MOKEM 3aMETHTh M M3MEHEHHE Temreparypsl. VcTopuio
M3MEHEHUS! Mbl MO’KEM YBHUJIETh Ha CO3/1aHHOI HaMu B pazzene 5.1 rpymnmne rpadukos.

Puc. 5.3.3.3. PesynpTupyromnias MHEMOCXEMa.
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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 konpurypanuii OpenSCADA u3 0JHOI0 MpoeKTa B
aApyroiu

Yacro BocTpeOoBaHHON ObIBaeT 3a7jaua nepeHoca kKoHpurypamuu u3 ogHoro mpoekra OpenSCADA B
npyroii. [Ipuuém, yaie Bcero Hy>kKHO OCYLIECTBUTh YACTUUHBINA NEPEHOC, HAIPUMEDP, NEPEHOC OTACIIBHBIX
HapabOTOK, KOTOPbIE MOTYT IPUTOAUTHCS B HOBOM IIPOEKTE.

BooOmie, HyXHO OTMETHTb, YTO JIOOble HApaOOTKU C MalleWMM HaMEKOM M TEpPCIEKTUBOMN
BTOPUYHOTO HCIOJIH30BAHUS HY)KHO CTapaThCsi YHU(DUIIUPOBATD U COXPAHATH B OTAEIbHBIC, COOCTBEHHBIE,
oubnuotexu u bJ[. KpaitHe He pekoMeHIyeTCsl HEMOCPEACTBEHHO MEHATh CTaHIApTHBIE KOH(DHUTypanuu u
AIIEMEHTHI CTAHJIAPTHBIX OMOJIMOTEK, a TAaKXKE COXPaHITh COOCTBEHHBIEC, HOBBIE, OMOMUOTEKH U DJIEMEHTHI
B 0a3ax JaHHBIX CTAHAAPTHBIX OMOIMOTEK. DTO MO3BOUT Bam BrmocieacTBuu 0e3001€3HEHHO OOHOBIISTH
CTaHJapTHBIE OMOIMOTEKH, a TAK)KE MIPOCTO UCIOIB30BaTh HAPAOOTKH BAIIUX MPEABIAYIINX MTPOEKTOB.

IIpocroii nepenoc B/l ¢ oubdanorekamu u koHurypanuei

Ecnu Bel yunu BbllleyKa3zaHHbIE pEKOMEHIAlMM M Bce Bamm yHuduuupoBaHHble HapaOOTKH
comepxartbesi B oTaenbHOM B/, To Beck mporecc mepeHoca OyzaeT 3akimouaThest B KomupoBaHuu B/l u
HNOJKJIIOUYEHUH €€ B HOBOM IIPOEKTE.

[Tponienypa kommpoBanue bBJ] ornmuaercs ans pasnuusbix TunoB BJ[ u ¢ Heil HyxkHO Oyzaer
03HAaKOMHTHCSI W3 AokyMeHTanuu K BJ[. Jlng comyTcTByIOLIEro pacnpoCTpaHEHUsi ¢ JUCTPUOYTUBaAMU
OpenSCADA o6syno ucnons3yercst B[ SQLite, B Bunge otnenbubix (aiinos *.db. KonupoBanue BJ]
SQLite cOOTBETCTBEHHO 3aKITFOYAETCS B TPOCTOM KONMHPOBAaHUM HYXHOTO (haiina bJ] u3 aupexropun 6a3
JaHHBIX CTAPOTO MPOEKTa B JTUPEKTOPHIO 0a3 TaHHBIX HOBOTO.

[Toaxmmouenue ocymiecTBIseTCss MyTéM co3lanusi HoBoro oobekta bJ] B mMoamyne nyxHoro tumna BJ]
noacuctembl bJ] u mocnenyromeit ero korndurypamnuu ( geranpHee ). [locne cozmanus, koHpuUrypanuu u
BKItoueHUs: bl MOXHO cpasy 3arpy3uTh KOH(GUTYpAIHiO U3 He€, Ha)kaB KHOMKY "3arpy3uTh CUCTEMY U3
stoit B/I" Ha hopme oOnekTa B/I.

BolaesieHne Hy:>KHOM KOH(pUTYypauuu

B cnydae, ecnu nykHast koHbuUrypanus cogep;xxkurtcsa B oomieit b/ wim BJl crannapTaeix 6ubimoTek, To
MpeIBapUTENFHO HYXXKHO OCYIIECTBUTH BhIIeneHHe e€ B oTaenbHylo bJ[. Breigenuts koHuryparmo
MOXHO WK B otAenbHylo B/l ¢ Bammmu 6ubnmorexkamu mnm B skcnoptHyio bJI. OkcroprHast BJI, B
OTNIMYME OT OMOIMOTEHHOM, CIYXHUT TOJNBKO HJs IMepeHoca KOHPUrypauuu u OYyIeT BIOCIEICTBUU
yraneHa. B moOom ciaydae HyxHO co3nath HOBYI0 BJl mis HyxkHoro tuma BJI,\ momoGHO mporenype
MOJKIIIOYeHUs BbilIe. /[ mepeHoca Hy>KHO UCMOJb30BaTh TUI b/l, KOTOpKIN MIIaHUPYETCS UCTIOIB30BAThH
B HOBOM mpoekre. OOBIYHO JUIs HepeHoca jdydlle ucnoib3oBate Tun bJl SQLite, BBHIY mnpocToii
npoienypbl kKornupoBanusa. OJHaKo, €clid HCMOIb30BaTh ceteByro CYBJl, ata mpouemypa MoxeT
MIPEBPATUTHCS B MPOCTOE MOJIKIIOYEHHE OMOIMOTEeYHON WiIH SKCTIOpTHOM b/l B HOBOM mpoekTe.

Janee HEoOXOIMMO BBIACIUTH KOHPHUTYpanuio B YHH(PHUIMPYIOIIME WM SKCHOPTHBIE OMOIMOTEKH,
€ClIi OHa He MOXeT ObIThb mpsiMo coxpaHeHa B bJI. Hampumep, oTaenbHble M1a0JI0OHBI TApaMEeTPOB WIIH
napaMeTpbl KOHTPOJUIEPOB cOOpa AaHHBIX, BU3yalIbHbIE JIEMEHThI OMOIUOTEK BUKETOB U T.[l. BBIICIUTD
MOXHO TYyTEM CO3HaHUS OMOJMOTEKH OHKCIOpTa WM YHU(PHUKAIMH COOTBETCTBYIOIIETO DJEMEHTA,
HanpuMep, OMOIMOTeKa Ma0JI0HOB UM KOHTPOJLJIEp MapaMeTpoB cOopa AaHHBIX, OMOIMOTEKa BUIKETOB U
T.1. Jna BHOBb co3maHHON OuOIMoTekM B KadectBe bJ[ HyKHO yKa3aTh paHee CO3TaHHYIO
yHUGDUIUPYIOIYI0 WK 3KkcnopTHyto BJI. Jlanee ocyiecTBisieTcss KONMPOBAaHUE HYXKHBIX 3JEMEHTOB M3
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HUCXOJHOM OMOMMOTEKM B YHUDHUIMPYIOUIYIO/SKCTIOPTHYIO IOCPEICTBOM CTaHIAPTHOW  (PYHKITUH
kornupoBanus. [locne konupoBaHus YHUDUIUPYIOIIYIO/KCTIOPTHYIO OMOIMOTEKY HYKHO COXPAaHHTb.

B cnydyae HeoOXO0AMMOCTH IepeHoca 3JIeMEHTa KOH(QUrypaluuu C OTAENbHbIM cBoWcTBOM B/l nmm
HEeJbIX OMOMUMOTEK ONEpaLUIo CO3JaHHsI NMPOMEXYTOUHOM OMOIMOTEKH M MOCIEIYIOLIEr0 KOMUPOBAHMS
MOJKHO OIycTUTh. JlocTarouno B mojie b/l ykazate paHee CO3JaHHYIO YHHPHUIUPYIOIIYIO WITH SKCIIOPTHYIO
BJI v coxpaHUTb JIEMEHT.

JanpHenmue NOeHCTBHs, a MMEHHO HpocToi mnepeHoc bJI, oCyliecTBISIIOTCS B COOTBETCTBHM C
IPEIBIIYIIUM Pa3ACIOM.

[Ipu mepeHoce KOHGUTYpallMU TYTEM SKCIOPTUPOBAHUS HEOOXOIAMMO OCYIIECTBUTH OOpaTHBIN
MPOIIECC KOMMPOBAHUS U3 IKCIIOPTHBIX OMOTHMOTEK B JIOKAIbHBIC OMOJIMOTEKH HOBOTO MPOEKTA U yIaJeHNe
sKkcnopTHOM b/I.

HuskoypoBHeBoe konmupoBanue coaepkumoro bJ1

Jliss mepeHoca MOXHO OCYIIECTBHTh W30HMpaTeiabHOe KomupoBaHue Tadmui, BJl ¢ xoHdurypanmei
myTéM BBIOOpa O0BEKTOB Tabuwuil B 00bekTe bJl; KoMaHIpI KOUpOBaHMS, BEIOOpa 00beKTa HOBOM BJI u
KOMaHJbl BcTaBku ( neranbHee ). OmHaKo, ISl 3TOrO HY)XXHO 3HaTh CTpyKTypy bJl, mpo koropyro
U3JI0KEHO I10 DTOW CCHUIKE.
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3akJII0YeHHe

JIaHHBI JTOKYMEHT JOCTaTOYHO JETAJIBHO OIMCBHIBAET OCHOBHOM IIPOLECC CO3JAHUS DIIEMEHTOB
MOJI30BATEIBCKOTO HHTEpderca, ¢ TpeaBapUTEIbHON MOATOTOBKOM M KOHGUTypanueld HCTOYHHKA
JTaHHBIX. B 11e7T0M 3TO MO3BOJISIET TOCTATOYHO OBICTPO MONYYHUTH MpPECTaBICHHE O paboTe ¢ CUCTEMOU
OpenSCADA, a Takxe 1eJeHanpaBIeHHO UCKATh PELIEHUS IOMYTHBIX MPOOJIeM.
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