OpenSCADA 0.7.0
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Beryn

Peni3 Biakputoi SCADA(Supervisory control and data acquisition) cuctemu Bepcisx 0.7.0 €
nepmuM  CTaOUTBHUM-TIPOMUCIIOBUM  pENTi30M, IO TOB'SI3aHO 3 3aBEpIICHHAM cTanii Oera-
TeCTyBaHHs, po3mo4aroi 3 Bepcii 0.6.4.

OCHOBHOI0O METOIO0 IIbOTO peli3y € HaJaHHS CIIBTOBAPUCTBY KOPHUCTYBadiB Ta PO3POOHUKIB
BUTbHOTO TporpamHoro 3abe3nedeHHs (I13) mmardopmu nmns moOymoBH PillleHh KOMIUIEKCHUX
CHCTEM aBTOMAaTH3allli Ta IHIIMX CYMDKHHUX pIllIeHb, @ TAaKOXX HaJaHHSI KOMEpPLIHHUX MOCIYyr Ha
ocHoBI npoekty OpenSCADA.

Lle#t penmi3 € mepmmM cTaOUTBHUM pENi3oM, AJS SKOTO HANa€ThCs TEXHIYHA MIATPUMKA Bij
PO3POOHHUKIB Ta IS SIKOTO IIAHYETHCS BUMTYCK BUMPABIIEHB MPOTITOM JIOBIOT'O MTPOMIXKKY Hacy.

Ileii mOKyMEHT CTaHOBUTH OO0poOKy(kommisaiio) gokymenta "ChangelLog" cucremu
OpenSCADA Bepcii 0.7.0, sKuii NPUKIMKAHO KOPOTKO Ta HAOYHO OCBITIIMTH HOBI MO>KJIMBOCTI
cuctemu OpenSCADA. [leranbHo o3Haiiomutucs 31 3MiHamu y cucteMi OpenSCADA MoxHa y
¢aiini "ChangeLog" 3 muctpulytuBy cuctemu abo tyt: http://wiki.oscada.org/Works/Changelog.

KirouoBuM# 0c00IMBOCTAMHU JTaHOT BEpPCii €:
« Peanizamis 1uiaHoBUX 3aBIaHb.
+  OnTuMmi3zaris, TiABUIIEHHS CTa0IIbHOCTI, CTIHKOCTI Ta MPOAYKTUBHOCTI CHCTEMHU.
«  VYnockonaienHs ta ctabdinizamia CBK.
«  @opmyBaHHA Ta crabimizanis APl nporpamyBaHHsS KOpHUCTyBaya.
+ 3arajbHOCUCTEMHI PO3LIMPEHHS.
+ 3HauHI MOKPAIIECHHS Ta BUIPABJICHHS OKPEMHUX MOJYIIIB.
- ®opMyBaHHS JOKYMEHTAIII] Ta epeKIai JOKyMeHTalii 1 iHTepdeiicy.
+ VYHidikamis gemoHcrpariinoi b/I.

Hogi Ta oHOBINIEHI MOTYi:
« Archive.FSArch - 1.3.1 -> 1.4.1, BumpaBieHHS Ta TOKpPAIICHHS IS ITiIBUIICHHS
MPOYKTUBHOCTI
« Archive.DBArch - 0.9.0 -> 0.9.2, BunpaBieHHs Ta JesKi MOKPALICHHS
« DB.DBF -2.0.1 -> 2.0.2, BunpaBjieHHS
- DB.MySQL - 1.6.1 -> 1.6.2, nesiki mokparieHHs
- DB.SQLite - 1.6.1 -> 1.6.2, mokpatieHHs
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DB.FireBird - 0.9.1 -> 0.9.5, 3Ha4Hi MOKpamieHHs

DB.PostgreSQL - 0.9.0, HoBuii Moy

DAQ.DiamondBoards - 1.2.0 -> 1.2.1, aganraris mo 3mia API

DAQ.System - 1.7.0 -=> 1.7.2, ouniiieHHs Koy Ta afanraiis 10 3MiH API
DAQ.BlockCalc - 1.2.1 -> 1.4.0, nokpaiieHHsI Ta BUIPABICHHS
DAQ.JavaLikeCalc - 1.5.0 -> 1.8.0, 3Ha4HI MOKpaIeHHs, BUPABICHHS Ta ONTHUMI3aIlis
DAQ.LogicLev - 1.0.1 -> 1.1.2, nokpaiieHHs Ta BUPaBJICHHS

DAQ.SNMP - 0.4.0 > 0.4.1, aganrramis g0 3mid API

DAQ.Siemens - 1.2.1 -> 1.2.3, punpaBieHHs Ta aganraiisi 10 3miH API
DAQ.ModBus - 1.0.1 -> 1.1.1, BunpaBieHHs Ta MOKpAILEHHS

DAQ.DCON - 0.3.0 -> 0.3.3, BumnpaBJjIeHHs Ta OKPAICHHS

DAQ.ICP_DAS - 0.5.0 -> 0.7.2, 3Ha4Hi IOKpAIIEHHs Ta BUNIPABJICHHS
DAQ.DAQGate - 0.8.0 -> 0.9.1, 3Ha4yHi OKpAIICHHS Ta BUIIPABICHHS
DAQ.SoundCard - 0.6.0 -> 0.6.1, apanraris 1o 3MiH API

DAQ.OPC _UA - 0.6.0, HOBHi1 MOAYTb

Transport.Sockets - 1.4.0 -> 1.4.5, nokpalieHHs: Ta BUIIPABICHHS
Transport.SSL - 0.8.2 -> 0.9.5, mokpaiiieHHs Ta BUTPABJICHHS
Transport.Serial - 0.5.0 -> 0.7.1, 3Ha4H] OKpAIIEHHS Ta BUIPABICHHS
Protocol. HTTP - 1.4.1 -> 1.5.0, 3Ha4Hi MOKpaIIeHHs

Protocol.SelfSystem - 0.9.1 -> 0.9.3, BunpaBneHHs Ta aganTaritis 10 3miH API
Protocol.UserProtocol - 0.6.0, HOBuit MmoayInb

Protocol.ModBus - 0.5.0 -> 0.6.1, BunpaBieHHs Ta MOKpaIeHHs

Protocol. OPC_UA - 0.6.0, HOBMiT MOy b

Special.FLibComplex1 - 1.0.4 -> 1.0.6, BunpaBiieHHs Ta TOKpaIIECHHS
Special. FLibMath - 0.5.1 -> 0.5.2, aganTariis g0 3min API

Special. FLibSYS - 0.9.0 -> 0.9.2, BunpaBieHHs Ta MOKPALICHHS
Special.SystemTests - 1.3.7 -> 1.5.0, nepepoOka Ta yHiikaris TecTin
ULQTStarter - 1.5.3 -> 1.6.0, nokpaiiieHHs

UL.QTCfg - 1.8.1 -> 1.9.0, 3na4Hi OKpaIIEHHs Ta BUIPABICHHS

ULWebCfg - 1.5.3 -> 1.5.4, BunpaBnienHs Ta ajgantaiis 10 3MiH API

UL WebCfgD - 0.6.2 -> 0.6.5, BunpaBieHHs

UL VCAEngine - 0.9.0 -> 1.0.0, 3Ha4HI MOKpaIeHHs, BUPABICHHS Ta ONTHUMI3aIlisl
Ul Vision - 0.9.0 -> 1.0.0, 3Ha4Hi NOKpaIlleHHs, BUIIPABICHHS Ta ONTUMI3aLlis
UL.WebVision - 0.7.0 -> 0.9.0, 3HayH1 NOKpaIIeHHs Ta BUIIPABJICHHS

UL WebUser - 0.6.0, HOBUlf MOyIb



1 Peanizanis mjianHoBux 3aBJAaHb

VY BiZMOBIHICTIO 3 TUTAHOM peizy OyJ10 BUKOHAHO HACTYITHI 3aBIaHHS:
«  Peanizayis npumimueie "36'n30k" ma "®yukyisn" CBK. - Y 3B'S3Ky 3 HE NPUHIIUIOBICTIO IS
MIPOMHUCIIOBOTO PEeJIi3y Ta BIACYTHOCTI MOTPEOH, Ha IIeH yac, 1e 3aBAaHHs OyJ0 BUHECEHO 3a MEXI1
MIEPILIOTO MPOMHUCIOBOTO PENi3y.
«  Cmabinizayia ma eunyck npomucnogoi 2iiku OpenSCADA. - 3po0ieHo Beluky poOOoTy Mo
cTabimi3alii Ta ONTUMIi3aIlii IPOMHUCIOBOTO PEIi3y, PO MO IETaIbHIIIE O Y HACTYITHOMY PO3JILII.
«  Peanizayis mooynn BJ] OIBC, PostgresSQL ma mpancnopmuoco mooyna BJ]. - Makcumom
Jlucenko Oyno BukoHaHo peami3zaitito moayis b/ "PostgresSQL". Peanizamist moxynst BJ] "ODBC"
OyJiI0 BU3HAHO He JOLUIBHUM OcKuIbkM TexHojoris "ODBC" daktuuno € iHTepdeiicom SQL-
3aIUTIB, IKUH HEe BpaxoBye ocobmuBocteil SQL-mianekriB peanbHux bJl, a 11e 03Hayae 1o BiH HE
MoOXxe Oe3nocepenbo, 6e3 ormsay Ha Tun b/I, BukopuctoByBatucs y OpenSCADA 1ipu BUpilIeHH]
il ocHoBHUX 3aBnaHb. [lepcnektuBa Bukopuctanns "ODBC" 3anumaeTses Ui peanizanii JOCTyIy
no BJ] y sxkux #emae "pimnoro" API mpsimoro moctymy no B/I, ane € npaiiep ODBC, abo nmus
HajaHHs npoctoro iHTepdeticy SQL-3anutiB y OpenSCADA. Pearizaliito TpaHCIOPTHOTO MOAYJIS
Bl Gymo BUHECEHO 3a MEK1 MEPIIOro MPOMHUCIOBOTO PEi3y.
« Peanizayis nogozo mexanizmy/mooyns mecmie cucmemu OpenSCADA. - ]Ins BUKOHaHHS
BHYTpimHIX cucteMHUX TecTiB OpenSCADA MexaHi3M MOAYNsI TeCTyBaHHS OyJl0 BHUKOHAHO Y
Burisiai pynkiii APl kopuctyBauda, mo 3 OAHOTO OOKYy 30€perjio MOXKJIHMBICTH aBTOHOMHOTO
BUKJIMKY CTaTUYHUX TECTIB Ta 3 1HIIOTO OOKY HAJajI0 MOXIIUBICTh BUKIUKY TECTIB IO OJHOMY, B
PY4HY, a TaKOX 3 CKPHITIB KOpPHUCTyBaua, y Oyab sSKiii MOCHIOBHOCTI Ta y MOTPIOHIM KIJIBKOCTI
OKpEMHX 3aBJIaHb.

2 OnTuMi3anis, mMiJBUIIEHHsI CTA0LIBHOCTI, CTIMKOCTI Ta
NMPOAYKTHUBHOCTI CUCTEMHU.

VY mporieci poOOT HaJ 1Ti€I0 BEPCIE€I0, a TAKOXK 11 MPAKTUYHOT aganTailii, OyJio BUSBICHO Ta BUIPABICHO
B 3arajbpHil ckiragHocTi 01t 200 MOMHUIIOK.

Kpim BunpapnenHs 0ararbox mOMWJIOK Oyiia 3poGsieHa poOoTa Mo ONTHMI3alii pi3HUX KOMIIOHEHTIB
OpenSCADA. Oco6nuBo momiTHOI onTuMmizamii Bce mie Oylo MiJAaHO CepeloBUINE Bizyaizalii Ta
kepyBanHs (CBK) Ta iioro Bizyaizatopu.

[Tepeniunmo OB ICTOTHI TOMHWJIKA BHUIIPABJICHHS SKUX 3HAYHO BIZOOpa3wiiocss Ha TABUIICHI
CTabITBLHOCTI:
«  3acanvHocucmemui:

- BumpaBieHo He KOpEeKTHE BCTAHOBJICHHS MOJIITUKUA PEAbHOTO 4acy Ajs MOTokiB. He
Oyno BcranosiieHo npanop notoky PTHREAD EXPLICIT SCHED.
- BumpaBieHo KOHTpOJb 3a TOJBIMHHMM 3aXOIUIEHHAM pECypcy y OJHOMY TIOTOIl Ta
3aXOIUICHHS Pecypcy 3a TaiMayToM.
«  Mexani3m 3ano0iraHHsi 0araTopa3oBOr0 3aIyCKy BHIIPABICHO Ha MPEAMET IMEPEBIPKH
PID 3aGmnokoBaHOro Impolecy, IO MpUYMHI BUAaJeHHs cucreMoro lock-daiinis 3
JUPEKTOPii /tmp.
- BuxiroueHo makyBaHHs JaHUX CTPYKTYpPH KJaciB 3a Jomomoroto #pragma pack(push,1)
M0 TIPUYUHI TOSBU HESIBHOI MOMWJIKHM 13 3aBHCAaHHSIM OJHOTO 3 TOTOKIB Ta OJOKyBaHHS
sasmmenux y npomusii OpenSCADA s TTJIK LP8x81.
- Kop inimiamizamii Ta OHOBIEHHS MOYJTIB OHOBJICHO [UIsl BHKIIFOUEHHS TOJBIHHOL
1Himagi3ami noaUIIEMUX 010T10TEK.
- OYHKIII0O CTBOPEHHS 3aBIaHHS BHIIPABICHO MJs 3amo0iraHHS MaliHHSA T 4ac
CTBOPEHHS aBTOMATUYHO-3aYMHIEMHX 3aBJaHb, ITiJl 9aC MIBUIKOTO 3aKPHUTTSI.
- BumpaBneno 3aBucanHs ¢yHKHiI cron() y BHUMAAKY BCTAaHOBJIEHHS MOPOKHBOTO
po3Kiany.



«  Tpancnopmu:
« Serial, DAQ.DCON, DAQ.ModBus: TpaHcmopT TOCTiIOBHOTO iHTepdeiicy
OTNITHMI30BaHO, 3pOOJIEHO THUMOBUM Ta BWIPABICHO Ha MPEAMET ACKIIBKOX TOMUIIOK.
KitieHTiB TpaHCIOPTY aJanTOBaHO JJIs1 BAKOPHCTAHHS HOBOI'O MEXaHI3MYy.
Sockets, SSL: BuripaBieHO MOXIIMBICTh HE MOBHOTO 3anucy dynkiiero write(). ITix gac
3amucy J0 COKETY I (YHKIIiSI MUIIE TUTBKU YacTUHY po3MipoMm y cBiit Oydep (50xb). Jlns
MOBHOTO 3aIUCy BEJIMKHUX MOBIJOMJICHb JJOJAHO ITOBTOP 3aIUCYy.
« Transport.SSL: OcCTaTo4HO BUIIPABJICHO OYIKYBaHHS BIAMOBIAI CepBEpYy INUIIXOM
noouikyBaHHA 00poOku nanux y ¢pynkuii BIO read().
« Transport.Sockets: BumnpapieHo oOpoOKy HYJIOBOTO Pe3yJbTaTy OYIKYBAaHHS XBOCTY
MOB1IOMJIEHb, JJIs1 BUKJIIOUEHHs 3aBHcaHHs Ha 3anuTax y DAQ.System. HDDTemp.
« Transport.Serial: BunpaBneno Bukopuctanss npamnopy "CSTOPB" mig BcTtaHOBIeHHS
KUIBKOCTI CTOMN-01TiB.
- 36ip oanux:
« ModBus: BunpaBieHo BTpaTy pecypcy MmiJl 4ac 300py JaHuX. 3 L€l NPUYUHU
BUKJIIOYEHO MOXJIMBICTh HPUBJIACHEHHS CTPOKH Oe3rocepeiHbo 10 00'€KTy pecypcHOi
CTPOKH.
« JavaLikeCalc: BunpaBneHo BUKOprcTaHHs QYHKIIIN 1JIs1 mapaMeTpiB KoHTposepiB DAQ
3 10 ¢yHK1iit 11 neporo BUKOPUCTAHHS.
« DAQ, BlockCalc, JavalLikeCalc, LogicLev, Siemens: BumnpaBieHo OTpUMaHHS
MOMUJIKOBUX JIaHUX 3a CXEMOI0 pE3epBYBaHHA y HE pE3epPBOBAHUX 3aBJaHb Ta IPH
B1JICYTHOCTI pE€3€pBHUX CTaHIIH.
« Protocol. HTTP, Ul WebCfg, UILWebCfgD, Ul WebUser, Ul Vision: 3uauenns HTTP-
napametpy "Content-Type" Bunpasneno st enemenrty "Charset".
« UL VCAEngine: BunipaBiaeHo NaAiHHS PYIIis Bi3yaii3allii mi 9ac 3MiHM MyTOBaHHUX aTpUOYTIB,
AKi 0araTopa3zoBo yCHaJKOBaHO.

OnTuMizartist Ta MiaBUIIEHHS MPOTYKTUBHOCTI:
« SYS.XML: ®ynkuito neperBopeHHs AepeBa XML y cTpoky ONTHMI30BaHO 32 YaCOM.
« SYS.Archive: Jlomano MexaHi3M aJanTUBHOI TeHEpalii 3alMTiB 10 apxiBiB Pi3HOI SKOCTIi, Y
BHIAJIKy 3arajbHOTO 3aMuTy. 3amnobdirae TpuBaiii oOpoOIli y BUTIAIKY 3aITUTy BETUKHUX IMPOMIXKKIB
Yacy Ta HassBHOCTI MEHII SIKICHUX apXiBiB.
« DAQ, DAQ.DAQGate: BukoHaHO ONTHUMI3AINIO0 3aMHUTIB MK PE3ECPBHUMH CTaHIISIMHA 3a
pPO3MIpOM 3alMTIB Ta 32 YacCOM. 3alUTYIOThCS TIIBKM apXiBHI arpuOytu mapamerpiB DAQ Ta
aTpuOyTH, 3aIlJIaHOBAH1 JI0 3aIUTY.
« Archive.FSArch: Jlonano cTtBopeHHs iHpopMaliiHuX (ailniB ymakoBaHUX apxiBiB, 0e3
30epexxenHs nux ganux y bJI. Ls Gynkiis mo3Bossie 3a0€3MeunTH MBUIKE TiIKITFOUESHHS BETUKUX
apxiBiB JI0 1HIIKUX CTAHIIIH.
- UlVision: Y npumitui "ElFigure", nmns BimoOpakeHHs, 3amicth QImage BHKOpPHCTaHO
QPixmap, 1110 3Ha4HO MiIBULIIIO MPOJAYKTUBHICTb.
« Ul Vision: Ins noOynoBu 300paxkeHHs npumMituBy "Diagram" Bukopuctano QImage 3amicThb
QPicture, 1110 3HAYHO TIABUIIHAIO MPOYKTHBHICTb.
« TFunction, DAQ.JavaLikeCalc: Jlonano BKJIaAeHUN KOHTEKCT (PYHKIIIH 3 METOIO ITiIBUIIICHHS
MIPOAYKTHBHOCTI 30BHIIIHIX BUKJIMKIB.

OnTuMizariisi BAKOPUCTAHHS TaM'sITi:
« SYS: Cucremy mNepekilo4eHO Ha BUKOPUCTAHHS TpaauuiiHoro "map" 3amicte "hash map" y
BCIX 00'€KTaxX 3 METO 3MEHIICHHS CIIOKMBAHHSI ITaM'ATI.
« ULVCAEngine: OQG'ext atpubyty "Attr" BimipBaHo Bijg o00'ekty "TCntrNode" 3 metoro
3MEHIIICHHS CIIOKUBAHHS mam'siTi 10 25%.



3 YVnockonagenuda ta craoiaizaunisa CBK.

[TomiTHI 3MiHM OyJl0 BHECEHO y MeEax cepemoBuia Bizyamizamii Ta kepyBanHs (CBK), a came y
monyisx pywis CBK ULVCAEngine, BizyanizaropiB Ul Vision tTa UL.WebVision. Baeceni 3minu 0yio
CIIpSIMOBAHO Ha CTaOUII3aIiio, ONTUMIZAIII0 CIOXKWBAHHSI TaM'siTi Ta TMOKPAIICHHS CIOXKHBYHX
BnactuBocteit CBK.

IToxpamenns CBK:

JloaaHo MOBHY MiATPUMKY BEpTHKaJIbHOIO MacIITaOyBaHHS Alarpam.
JlogaHo miATPUMKY anb(da-KaHally y aTpuOyTH KOJIbOPY BCiX MPUMITHBIB.
UL VCAEngine:

- BxuirodeHo ta 3po0iaeHo 6e3MeUYHNUM yCTIaJKyBaHHS OMKUCY MYTYIOUUX aTPUOYTIB.

« Jlomano nHoBi ¢ynkuii APl xopucryBaua mnsi ceanciB wdgAdd(), wdgDel() ta link(),
linkSet(). Jlomanus 1uxX (YHKIOIH T03BOJMIO peali3yBaTH KOHIICTIIIO TIOBHICTIO
JMHAMIYHOTO (OpMyBaHHS iHTEp(deiicy KOpucTyBaya.

« BmactuBocTi mpaB moCTyIy A0 BIIDKETY peanizoBaHo aTpuOyramu "owner" Ta "perm"
JUTS TIIBUIIICHHS THYYKOCT1 KEpyBaHHSI.

- JlomaHo MexaHi3M aBTOMATHYHOTO CTBOPCHHS Ta 3allyCKy CeaHCy Iij dYac
3aBaHTaKCHHS.

Ul Vision:

- Jlo iHCciekTopy aTpuOyTIB 101aHO MOKJIMBICTh IPYIOBOTO BCTAHOBJICHHS OJHONMEHHUX
aTpuOyTiB pI3HUX BiMKeTiB. BcTaHOBIEHHsS BiIOYyBaeTbcs y TPYNOBOMY KOHTEHHepi
BJIACTMBOCTEH I1HCIEKTOPY aTpuUOYTIB, SKHM 3'SBISIETbCA MiA Yac BHUJIUICHHS OJHOYACHO
JIEKUIBKOX B1JIKETIB.

VYV npumitusi "ElFigure", mis BimoOpaxkenus 3amicth QImage BukopucraHo QPixmap,
1110 3HAYHO MiABUILMIO MPOJYKTUBHICTb.

« Jlns moOymoBu 300pakeHHs npumituBy '"Diagram" BuxopucraHo QImage 3amicth
QPicture, 1110 3HAYHO TiABUIITMIO MTPOTYKTUBHICTb.

- JlomaHo miATPUMKY BiacTUBOCTEN iHTepdeiicy kopuctyBada. JlomaHo KepyBaHHS Ta
30epexeHHsT pO3MIPYy 1IKOHOK TaHEJIeH 1IHCTPYMEHTIB.

« JlomaHo MOKJIMBICTH KOIiIOBaHHs 3Hau€Hb aTpUOYTIB Ta 3B'A3KIB 3a MOCEPETHUIITBOM
KOHTEKCTHOTO MEHIO 1HCIIEKTOPiB aTpHOYTIB Ta 3B'A3KIB.

«  Jomano dynkmiro momyky 1o enxementy "TextEdit".

UL WebVision:

- JlomaHo miaTpuMKy oOeptanHs npumitupy "Text".

- JlomaHo reHeparlito OCHOBHHX MOBiAOMJICHb MuIli. [Ijis 0OpoOKH AESIKUX MOBITOMIICHB
J0JIaHO CTeK (PyHKIIIIT 0OpOOHHUKIB.

«  Jlns xopucTyBaya-BiiMMpaBHUKA aalTOBAHO JIOCTYI Ta KEPyBaHHS JI0 HOTO CEaHCy.



4 ®opmyBaHHd Ta cradlnizanis API nporpamyBanHs
KOPHUCTYBava.

3HaYHUM YMHOM OYJI0 BUKOHAHO (hopMyBaHHsS HOBOro o0'ekTHoro API mporpamyBaHHs KOpUCTyBaua,
sKe nependavae iHTerpanito GyHKIid KopucTyBada y nepeBo 00'ektiB cucteMu OpenSCADA. Kpim mporo
Oy710 BHECEHO HM3KY 3MiH JI0 icHyrounX 0i0miorek ¢yHkmii API kopucryBaya.

30kpemMa OyJI0 BHECEHO HACTYITHI 3MIHH:
SYS:

SYS, Special FLibSYS: O6'ext API kopuctyBasa XMLNodeObj nepemimieno 1o sapa
OpenSCADA (¢aitnu tvariant.h, tvariant.cpp).

Cuctemue API kopuctyBaua OpenSCADA, sxe 3acHoBaHO Ha 00'ekti TCntrNodeOby,
PO3MIMPEHO IJIs1 KOHTPOJIIO MPaB JOCTYITy KOPHCTyBaya.

O0'ext TAreaObj nepeiimeroBaHo y TArrayOb;.

BrnactuBocti 00'ekTiB, BUKIMKM (yHKIIH Ta 0OpoOka BukmodeHb APl xopucryBaua
yH1(1KOBaHO.

SYS.TVarObj: Jonano ¢pyukuito propList() A7 MOXKINBOCTI CKaHYBaHHs aTpUOYTiB.

DAQ.JavalLikeCalc:

Homano ¢ynkmii o API xopuctyBaua: insert(), replace(), toReal(), tolnt(), parse(),
parsePath() Ta path2sep() 10 00'ekTy 3Ha4E€Hb CTPOKOBOTO THITY.

HNonano ¢ynkmiro isEVal() no 6a3oBux tumis, 3 MmeToro BusiBiieHHs EVAL-3HaueHb.

Special FLibComplex1: ®ynkuis [11]] po3mmpeno HoBumu nmapamerpamu: Kd, Tzd ta followSp.
Bunaneno napamerp Tf.
06'exkmne API npocpamyeanns kopucmyeaua:

SYS: ®ynkuii API xopucrtyBaua: system(), message(), XMLNode(), cntrReq(), time(),
localtime(), strftime(), strptime(), cron(), messDebug(), messInfo(), messNote(),
messWarning(), messErr(), messCrit(), messAlert(), messEmerg() ta strFromCharCode()
JI0JTaHO 70 KopHeBoro 00'ekty siapa OpenSCADA.

DB: ®ynkuito API kopuctyBaya SQLReq() nonano 1o o6'ekry B/I.

Transport. ®ynkuito APl kopuctyBaua messIO() momano mist 00'€eKTy BHUXIAHOTO
TPaHCTIOPTY.

UL VCAEngine:

Honano ¢ynkiii API xopucrysaua: user(), alrmSndPlay() ta alrmQuittance() mo
00'€KTy CeaHCy MpOeKTa.

Ho ol0'extry "Widget" nmomano ¢ynkmii API xopuctyBaua: ownerSess(),
ownerPage(), ownerWdg(), attrPresent(), attr(), attrSet(), wdgAdd(), wdgDel(),
link() Ta linkSet().

Honano cnemiansauii aTpuoyT "this" mo Bcix ckpuntiB CBK 3 meToro goctyny 1o
00'eXTy BIPKETY Ta HACTYIHOTO BUKJIMKY Horo ¢ynkuiit APl kopuctyBaya.

Archives: ®yukuito APl kopuctyBaua messGet() momaHo ansi 00'€ekTy miAcCHCTEMHU
"ApxiBu".

DAQ.Value: Nonano ¢ynkuii API kopuctyBaua get() Ta set() ayis aTpuOyTiB.



S 3araJiIbHOCHCTEMHI PO3IIMPEHHS.

Ho 3arampHocuctemHoro API cucremu OpenSCADA Oyno BHECEHO 3HAa4YHI 3MIHHM Ta PO3UIUPEHHS 3
METOIO MMiIBUIIIEHHS (YHKIIIOHATHHOCTI Ta 3arajibHoi cTabinmizarii:
- SYS:
- JlomaHo MexaHi3M 3amoOiraHHs MOBTOPHOMY 3allycKy y ckpumntu: demo-start Ta user-
start.
- Jomano rnoGanpHi ¢yHKIii ans crBopeHHs(peectpanii) taskCreate() Ta 3aKkpuTTA
taskDestroy() morokis. Bci komnonentn OpenSCADA BukopucToBytoTh HOBE APIL.
«  Jomano ¢aitnu debian/* nnsa miarpumkn mooynosu Debian makeris.
« Jonmano ¢ynkuito strParse() mia posmupenHs ¢ynkuii strSepParse() Ha npeamer
MIATPUMKH 0araTOCUMBOJIBHUX PO3AUTFHHUKIB Ta MOEAHAHHS OJJHOCUMBOJIBHHUX.
+ Jlomano iH(pacTpyKTypy JIUUILHUKIB HAIAroKCHHS.
+ Jlomano MOXIMBICTh IpU3HA4YEHHs mpouecopiB i nmoTokiB OpenSCADA nHa 6araro-
MPOLIECOPHUX CHUCTEMAX Ta 6araTo-sAepHUX MPOILIECOPAX.
- Jlomano MeHemxep 3aBiaHb. JlogaHo Tmosie iA€HTH(IKATOPY NpoLeCy IOTOKY [0
MEHEDKEpy 3aBlIaHb.
- Hna peamzamii crnenudiyHUX (QYHKLOIH A0AaHO OOTOPTKY HaJ  3aBJaHHSIMU
OpenSCADA. lonano 06poOky BukimtodeHb "TError" 1y 3aB1aHs BCEpeaHI OOTOPTKH.
- Konm smpa cucremu OpenSCADA mnowmimeno y o6mnacte iMmeH "OSCADA". Bepcis
6i0moTtexu saapa OpenSCADA mniasumeno go 1:0:0.
+ YHi(}iKOBaHO MpaBa JOCTYITy JI0 BCIX €JIEMEHTIB iIHTepdelcy KepyBaHHS.
- Jlomano mepeBipky Ha Bepcito Ounbin 3a 2.0 yruiitu 360py libtool. Bxiroueno 36ip
TUTBKH TOIUTSIEMHX 010T10TEK TSI MOIYITIB.
 Inentucdikatop Moaynst po3TalIOBaHO A0 KJIacy KOHCTPYKTOPY 3 METOIO CIPOIIEHHS
iHiIiami3amnii nepexiagy TeKCTOBUX MOB1IOMICHb MO/IYJIiB.
-« Jlns Bcix mepekianiB BUkopuctano ytuiity xgettext "-C --no-location --no-wrap -k ".
BukopucTtano a7 OuMIIeHHS CMITTs (ailsliB nepekiais.
-« Bepcii API Bcix MOayJIbHUX MiJICUCTEM BCTAHOBJIEHO Y 5.
« SYS.Function, DAQ.BlockCalc, DAQ.LogicLev, UL VCAEngine: Jlonano mMexaHi3M KOHTPOJIIO
3a 3MiHAMH MapaMeTpiB KOHTpoJepiB migcuctemu "306ip naHux".
- DB:
 JlomaHo aBTOMAaTUYHE BIAKPHUTTS HASBHUX TAOJIUIb 32 3aIIUTOM JI0 HHX.
- JlomaHo kepyBaHHs TpaH3akmisiMu a0 ¢yHkiii sqlReq(), a Takox AomaHo (yHKIIO
transCloseCheck().
« TFunction, DAQ.JavaLikeCalc: Jlonano BKIaJeHUN KOHTEKCT (PYHKIH 3 METOIO IiIBUIIICHHS
MIPOTYKTUBHOCTI 30BHIIITHIX BUKJIUKIB.
« DAQ: Koxg moMWIKH OJAaHO 7O CTaHy KOHTpOJiepa, IO J03BOJIsAE iACHTU(IKYBaTH CTaH Ta
BiI0OpakaTu HOTO.
« Protocol, Transport, DAQ.ModBus, Protocol.UserProtocol: lonano ¢yukiiro itemListIn() ms
BUOOpY €JIEeMEHTIB NPOTOKOIY. [lo1aHo BUOip eneMeHTIB MPOTOKOIY 32 OCEPEIHUUITBOM (DYyHKIIIT
TProtocol::itemListIn().



6 3Ha4HI YI0CKOHAJICHHS TAa BUIIPABJICHHSA OKPEeMHUX MOIYJIIB.

B mporieci poboTu Haa MM IPOMUCITIOBUAM PEJTi30M ITiJ] 3HAYHI 3MIHM, YJIOCKOHAJICHHS Ta cTadimi3arii
niananu okpemi moayni OpenSCADA:
« DB.MySQL:
- JlomaHo miATPUMKY HEOOMEKEHUX 3HAUYeHb TUMIB AaHux "Peanpue" Ta "Lline".
- JonaHo neperBopeHHs 3HaueHHss EVAL st peasnibHOTO THITY.
- DB.SQLite: TlokpaimeHo MeXaHi3M TpaH3aKIid Ui MATpUMKHA BeepeauHi SQL-3amuTiB
KOPHCTYBa4a Ta 3aKPUTTS CTAPUX TPAH3AKIIIH.
- DB.FireBird: Jlonano miaTpuMKy OaraTOMOBHOCTI TEKCTOBHX 3MIHHHMX. YHI(IKOBaHO
HIATPUMKY TpaH3aKLIiH.
« DAQ:
« DAQGate: Jlonano miATPUMKY MOKJIMBOCTI 3alUTY OKpeMHUX aTpuOyTiB. BukopucraHo
JUIs 3allUTy apxiBOBaHMX Ta YacTO 3alUTyBaHUX aTpuOyTiB. Bci iHmi arpulytu
3aMUTYIOTHCS 3 TEPIOJAOM CHHXPOHI3aIil MUISXOM TOBHOTO 3amuTy. BuKOpucTaHO Ist
3MEHIICHHS HaBaHTaXEHHs Ta u4acy mporsarom ob0miny DAQGate 3 BimmaneHoi
OpenSCADA cranmii.
« ICP _DAS: Nonano ctan DIP-mepemukaua mist [TJIK LP-8781. dynkuii BignpaBieHHsS
MOBIOMJICHB 3a MOCIIIIOBHUM iHTep(delicoM epeMilieHo y 3aranbHy (yHkiito serReq() Ta
BCI 3aIIUTH BUKOPUCTOBYIOTH ii.
«  ModBus: Tonano cydikcu "i2,i4,£,b0" no perictpiB (R ta RI) mys rHydkoro nocrymy 3a
PI3HUMU THUIIAMH JITAHUX.
« JavaLikeCalc:
+ JlomaHo MIATPUMKY OTJISIOBOTO IHKIY JUIS CKAaHYBaHHS BJIIACTUBOCTEH 00'€KTY
"for( <i> in <obj> ) <code>;".
- BnactuBocti 00'exTiB, BHKIMKM (yHKOIH Ta 00poOka BukimoueHb API
KOpHUCTYyBay4a yH1()iKOBaHO.
- Transport:
.« Serial:
« JlomaHo MOXIMBICTH BHOOpPY THIY KepyBaHHsA TOTOKOM. IligTpumyerncs
anapatHe (CRTSCTS) ta nporpamue (IXON IXOFF) kepyBaHHsI TOTOKOM.
« JlomaHo WATPUMKY peXUMy MOJeMa JUId BCIX BXUIHMX Ta BHUXIJIHHUX
TPaHCHOPTIB.
- SSL:
« JHonmano miarpumky KeepAlive mimiti. JlogaHo MiATPUMKY NepemigKIOUYeHHS
TiCIIsl BTPATH 3'€THAHHS Ta [T 3a1100iraHHs BTPATH MTOB1IOMIICHb.
+ JlomaHo oTpuMaHHS apecH BiANpPaBHUKA.
« SSL, Sockets: Jlo BHXiZTHOTO TPaHCHOPTY JOJAHO TaWMIHTH 3 METOI OKPEMOTO
KEpyBaHHS 4acoM 3'€THAaHHS Ta YaCOM OYiKYBaHHsI HACTYITHUX BiJIITOBIJICH.
Protocol. HTTP:
«  JlonaHo (yHKIII0 BUX1JHOTO IPOTOKOIY.
+ JlogaHo MiATPUMKY aBTOMAaTUYHOTO BXOJY.
«  Archive.FSArch: [lomano cTBOpeHHs iH(poOpMaIiiiHuX (aiimiB ymakoBaHWX apxiBiB, 0e3
30epexenHs mux nanux y bBJI. Lsg GyHkimis no3Bonse 3a0€3MeunTy MBHUIKE MIKITIOUESHHS BETUKAX
apxiBiB JI0 1HIIUX CTAHIIIH.
- ULQTCfg:
- JlomaHo miUIalTYBaHHS PSAAKIB JUIs TaONUIb, TICHS MOJaHHS HOBHUX psakiB. JlomaHo
MIATPUMKY KOTIIOBaHHS BMICTy Ta0nwili 10 Oydepy oOMminHy.
«  Jomano dynkmiro momyky y enementy "TextEdit".
« Jlomano MOKJIMBICTh KOTIIOBAHHS MEpeiKy BUOPaHUX BY3JIiB.
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7 @opMyBaHHS JOKYMEHTALII TA NepeKIaan JOKyMeHTamil i
inTepgeicy.

OckinbkH 1eH perni3 NO3ULIOHYEThCS K NPOMUCIOBUM pelli3 3 TPUBAIMM MEPIOJOM MIATPUMKH TO 10
Horo Buxony OyJyio 3aKiHYEHO HamucaHHs, Ha Pociiicbkiii MOBI, a TaKOXX NEpeKia] Ha AHIUIIHCBKY MOBY,
Bciel ocHOBHOI nmokymeHTallii. KpiM Toro 3aBeprieHo mepekinaj iHTepdeicy mporpamMu Ha AHIITIHCBKY,
Pociiiceky, Ykpaincbky Ta Himenbky MoBH:

- Jonano nepexiian README na YkpaiHchky.

- Jlonano nepexian fokymeHTy DAQ Ta y3arajapbHIOI0YOTO JTOKyMEHTY Ha AHTJIHCHKY.

+  Honano noxyment "llIBuakuii ctapt".

- Bukonano nepexnan gokymenty "lIBuakuii ctapt" Ha AHTIIHCBKY MOBY.

« 3aranmpamii gokyMeHT "OpenSCADA" Ha AHTIIHCBHKIA OHOBJICHO JJsi BKJIIOYCHHS YAaCTHUH
"IBuakuii crapt”" Ta DAQ.OPC UA.

- Onoaneno nepekinan intepdeiicy sapa cuctemu Ha Pociiicbky, YkpaiHcbky Ta HiMeribky MOBH.
- Jlnsg BCIX MepekiajiiB BUKOPUCTAHO MapameTpu yTuiiTh xgettext "-C --no-location --no-wrap
-k _". BuxkopucraHo a5 ouMIeHHs (aililiB nepexaay BiJ CMITTS.

8 Yuidikauia nemoncrpaniiinoi b/I.

VY mpomeci TATOTOBKH TPOMHUCIOBOTO pEJi3y 3HAYHYy yBary Oylno TPUAUICHO TOKpaIleHHIO
neMmoHcTpariitHoi B/l sk sickpaBoi nemoncTparii ¢ynkiii cucremu OpenSCADA:

-+ 3HayHE OHOBJICHHS JJISl MIATPUMKN HOBUX MOXKIIMBOCTEH Ta BKIIFOUCHHS HOBUX YJIOCKOHAJICHD 3
CUCTEMHM aBTOMATH3allil KyJIbOBUX MIIMHIB.
-+ JlogaHo MATPUMKY KOPHUCTYBAJIBHUIIBKOTO BUKIUKY OeMOHCTpamiiHoi BbJl y moBHOIIHHOMY
peXHUMI Ha 3aIluc.
« Jlomano macmtaOyBaHHS ICHYIOUHX €JIEMEHTIB y BUMAJAKY BIJICYTHOCTI PSJIKIB Ta CTOBITYHKIB
JUTSL OTTISIZIOBOTO KaJpy Ta 3BEICHOT TAOJHIIL.
« OHOBJIIEHO JJI1 BKJIIOUEHHS HOBHX MOJCJICH amapaTiB TEXHOJOTIYHHX IMPOIECIB Ta amanTarlii
BCIX 1HIIIUX MOJENEH.
«  OHOBJIEHO IJIS:

- Jlomanns 00'exTiB curHamizanii komnpecopis: KM201, KM301, KM202 ta KM302.

- IlinTpuMKa py4HOTO BBOJY 3MIHHHX 3 TIaHEJ1 KepyBaHHSI.

 OHOBIICHHS NEpEKIIay.

- BumnpaBneHHs IEKiTbKOX TOMUIIOK.
« CKpUIT TOJOBHOI CTOPIHKM MPOEKTY MEpPEernucaHo Ui BUKOPUCTaHHS HOBUX (yHKIIH API
KOpHCTYBaya.
- Bukopucrano HOBUN MeXaHI3M JOCTyMy 10 €JIEMEHTIB iHTepdeiicy kopuctyBada. Hamano
peanpHul AOCTYN Ha YMTAHHS JJIs TIepecidyHoro kopuctysada ("user'").

9 PilneHHs, siki mo0yaosano Ha ocHoBi OpenSCADA

Ha ocnoBi npoekty OpenSCADA mnoOynoBaHo ()aKTHYHO BECh CIIEKTpP PIIIEHb aBTOMATH3aIlii, SKi
SCKpPaBO JEMOHCTPYIOTh MOJJIMBOCTI, & TAKOX CTAHOBISATH CUTHAJI TOTOBHOCTI CHCTEMH JUIS IIUPOKOTO
IIPOMUCIIOBOT'O 3aCTOCYBaHHSI.

B ninomy Ha ocHOBi OpenSCADA aBTOpamMu IpOEKTY BUPIIITYBAIKUCS 3aBJAaHHS: TOBHOTO JUHAMIYHOTO
mojemtoBanHs TexHonoriyaux mnpoueciB (TII), ympasninas TII Ha piBHI mporpaMoBaHOrO JIOTTYHOTO
koHTpotiepy (ITJIK) ta hopmyBanns moauHo-MamuHHOTO 1HTEpdericy TII.

MogpemtoBannss TII mpexacraBneno pimenHsaMu: «bibmioreka Mojesnel amapariB  TEXHOJOTIYHHX
npoueciB», «Jlunamiuna monenb peanpHoro yacy AmnacrtaciiBebkoi ['JIKC» Ta «/luHamiuHa Mozeinb
napoBoro Koty Ne9 JIMK». Ilpudomy pimeHHs «/luHaMiuHa MOJIeNIb peaJbHOro yacy AHacTaciiBChKOi
['JIKC» Oyno moKJIaZieHo y OCHOBY JeMOHCTpaliifHoi BJ] mpoekTy Ta sika po3MOBCIOIKYETHCS 31 BCiMa
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nuctpudytuBamu OpenSCADA.

Coepa ympasninas TII na piBHI mporpamoBaHoro Jorigunoro kontpoiepa (IIJIK) mpencraBnena
pimenasmu: «OpenSCADA y mnporpamoBanomy Joriunomy koHtpoisepi (IUJIK)» ta «CepemoBuie
BukoHaHHs [1JIK LP-8x81 ¢ipmu ICP DAS na ocHoBI OpenSCADAY.

Cdepy dopmyBanns omauHo-mamuHHOTO iHTEepdekicy TII mpeacraBneno pimeHHsME: «biOmioTekn
rpadiuanx eneMeHTiB iHTepdeiiciB kopuctyBaday Ta «ACY TII xynpoBumu miumHamu LIIBM 287\410
korioarperary bK3 160—100 ITT».

[ToTpiOHO TakOX BiI3HAYMTH HASIBHICTh HU3KH PIllIEHb, K1 HE YBIUIIUIA 10 BUIIIEHABEICHOTO MEPETiKY,
Ta BUKOHAHUX PO3POOHMKAMHU CHUCTEMH I TPETiX 0ci0 abo Ge3mocepeHbo 1 KoprUCcTyBauyaMH.

BuCHOBOK

Cucrema OpenSCADA roToBa aJis IPaKTUYHOT'O BUKOPUCTAHHS y CKJIaIHUX IPOMHUCIOBUX YMOBaxX Ta
BUKOHAHHS IIMPOKOTO CHEKTPY 3aBAaHb aBTOMAaTUYHOIO YIPABIIIHHS TEXHOJIOTTYHUMU IPOLIECaMH.

3 MeTOI0 HaJaHHA SKICHOrO cepBicy Ha ocHOBI pimeHb OpenSCADA, a TakoXX pO3BUTKY y HaNpsMKy
MIATPUMKH CTEIiaTi30BaHOTO OOJIaJHAHHS, MMPOTOKOJIB Ta 1HTEep(eNciB; po3pOoOHUKAMU TUIAHYETHCS, Ta
aKTHUBHO BEJETHCS, poOOTa MO (hOPMYBAHHIO MOJIITUKU HAJIaHHS MOCIYT Ha KOMEpUiiHii OCHOBI. Y 4HcI0
KOMEpPUIMHUX mocayr Oyle BXOAUTH: TEXHIYHA MIATPUMKA, KOHCYJbTAalll Ta LIJIbOBa po3poOKa
pO3IIMpPEHb, 1HTETpallisi Ta BIOPOBA/PKEHHS DillleHb, a TAaKOX pO3pOoOKa creliali3oBaHUX pIllleHb Ta
npoaykTiB Ha ocHOBI OpenSCADA.

Bepcis 0.7.0 namae pimenns OpenSCADA tinmeku ana miatgopm Linux x86 ta x86 64. s
3a0e3neueHHs] MIATPUMKH IHIIMX AamapaTHUX Ta MPOrpaMHUX IUIATGOPM, 3aljJaHOBAaHHX MPOEKTOM,
poboty Oyzae npoaosskeHo. Tak 1o Bepcii 0.8.0 rmIaHyeThest pO3MIMPUTH MIATPUMKY allapaTHUX Iu1aTdopm
MiHiMyM Ha atopmy APM, sik npencraBauka RISC apxitektyp.

VY nosBi nepmroi mpomucioBoi Bepcii cucremun OpenSCADA akTHUBHY y4acTh Opanu:
« CaBouenko Poman: OcHoBHHIT 00'eM pOOIT MO MPOEKTYBaHHIO, pO3pOOIIi, TOKYMEHTYBaHHIO Ta
TECTYBAaHHIO.
 Jlucenko Makcum: Po3pobka mpumituBy "Enemenrapna ¢irypa" cepemoBuina Bisyamizarii Ta
kepyBanHs (CBK), ctBopenns monyns niarpumku B/l PostgreSQL ta nepeknaa Oi1b1oi 4acTHHU
JTOKyMEHTAIlli Ha AHITICHKY MOBY.
« SHmwuna Kcenist: Po3po6ka npumituy "Enemenrtapna ¢irypa" CBK.
« [Ilonkosa Ipuna: Tlepeknan intepdeiicy cuctemun OpenSCADA Ta ii moxymiB Ha Himenbky
MOBY.
«  Aamasz Kapumos: Po3podka Moy ninrpuMku npotokony DCON Ta akTUBHE TECTYBaHHS.
- IlonkoB Onekciii: AKTUBHE TECTYBaHHS Ta y4acTb.
« bararo iHmmx xopuctyBauiB cuctemu OpenSCADA, 3a mnocepeiHUITBOM BCEOIUHOTO
TECTYBaHHS.

IHocnaanus

[TpoTokoJ TECTyBaHHS IPOMHCIOBOTO penisy: http://wiki.oscada.org/Works/Tests/release070



http://wiki.oscada.org/Works/Tests/release070
http://wiki.oscada.org/PopkovAleksey?v=141x
http://wiki.oscada.org/YashinaKsenia?v=139q
http://wiki.oscada.org/MaximLysenko?v=2iq
http://wiki.oscada.org/RomanSavochenko?v=1bw8
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