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AHoTanis

[MoTouHoto crabinbpHO Bepcieto TpuBaiol miaTpuMku npoekry OpenSCADA € 0.8 siky Oyno BumymieHo y 2012
polti 1 A7 SIKOi Bech Iiell yac BUITYCKalOThCsl OHOBJIEHHA. Takoxk, y Mexax MmoTo4Hoi pooouoi Bepcii 0.9,
MIPOIOBKYETHCSI OCHOBHUI MPOIIEC pO3POOKH, SIKHA 0 KiHI[I boro poky (2017) Mae mocsrHyTH 3aIliIaHOBaHO1
cTajii Ta pe3yJabTaToM YOro Ma€e CTaTh BUITYCK HOBOI cTabiibpHOT Bepcil TpuBaioi niarpumku 0.9 LTS. V mii
nomoBinai mpoekT BimbHOT SCADA cuctemu ctabinbHOI Bepcii 0.9 momepenHbo Ipe3eHTYEThCS 3 OTIIAY Ha 11
MOJKIIUBOCTI, sIK po3BuHYTOi SCADA crcTema, y OCHOBHIH Ta CYITyTHIX TalXy3sX IIPU3HAYCHB, T Y TOKa30BUX
NpUKJIaAax il 3aCTOCyBaHHS.

Bcryn

[Tpoext OpenSCADA 3acunoBano y 2003 pomi CaBouenko Pomanowm, sk BuTbHY peamizamis Cuctemu
Hucneruepcbkoro Kontpomnro ta 36opy danux (SCADA) a6o JlromuHo Mamunnmii [arepdeiic (HMI), na
OCHOBI JJOCBI1y BUKOPUCTaHHS Ta po3pooku komepuiitnoi SCADA-cuctemu.

SCADA a6o HMI cucremu 3aramoM NpU3HAYEHI Ta BHUKOPUCTOBYIOTHCS ISl 3IHCHEHHS JFOJUHOIO
OTICPAaTUBHOTO KOHTPOJIO 32 POOOTOIO CKJIAIHOTO Ta BiMOBIAAIHHOTO TEXHOJOTIYHOTO OOJAaJHAHHS Ta
MPOIIECIB PI3HOMAHITHUX BUPOOHUYHUX IiANPHEMCTB.

Hapasi mnpoext OpenSCADA € possunenoro SCADA/HMI cucremoro, ska JJOBOJI IIMPOKO
3aCTOCOBYETHCS SIK 3a MPSMHM MPU3HAYEHHSM, TaK, 3aBISIKH CBOiM THYYKOCTI, 1 y 0ararbox CyMiKHHUX
ranyssx, K TO: IWHAMiuHi MOJeNi, IMITaTOpH Ta TPEHAXKEPU TEXHOJOTIUHHUX IMPOIECIB PEaTbHOro 4Yacy,
cepenoBuma BukoHaHHS [IporpamoBanux Jloriunux Kontponepie (ITJIK), monitopuHr oOnagHaHHS
cepBepiB, MOOyIOBa PO3YMHOTo OyIMHKY Ta JOMOBOI ABTOMATHKH. I3 JEeSKUMH OOMEXKEHHSAMHU Ta
JIOpoOKaMy, 3HAYHMM YHWHOM Y BHYTPIIIHBOMY OTOoueHHI KopuctyBada, OpenSCADA wmoxke
BUKOPHCTOBYBATHUCS 1 y ramy3sx: OutiHroBi cucremu, KepyBanus Pecypcamu Ilinnpuemctsa (ERP), o6k
ta Oyxranrepisa. Takum ynHom OpenSCADA i3 BIIEBHEHICTIO MOYKHA HAa3WBaTH 3arajlbHO — JIMHAMIYHA
cucreMa poOOTH 13 JTaHUMH PEabHOTO Yacy.

OCKUIBKH TIPOCKT € BUIBHUM, HAJA€ThCS MepeBakHO Tif ineH3iero GPLv2, kopuctyBad MOXe BIIBHO
OTpPUMaTH JOCTYI O BUXIJHHX TEKCTIB MPOEKTY, 310paTu Horo Ta BUKOpHCTOBYBaTH. I 0TOBI 30ipKHu Ta
MaKeTH TPOrpaMH Hapasi HaJaloThes IS 0ararboxX BIJOMHX AWCTPUOYTHBIB Ta OTOYEeHH Linux, Ha
TOJIOBHOMY pecypci mpoekTy http://oscada.org. s BUIBHO-OTPUMAHUX BUXIIHHMX TEKCTiB, OiHApHHX
apxiBiB a0o makeTiB, Ha (HOpPyMi MPOCKTYy HANAETHCA OOMEKeHa OE3KOITOBHA MIATPUMKA, TOJOBHUM
YUHOM JJIs1 MpoOJeM, sKi po3poOHMK MOXKE IIBUAKO JIOKadi3yBaTH y cebe Ta A HecnenupiyHux
KOpHCTYyBady OTOY€Hb. JIJis OTpUMaHHS MOBHOIIHHOI MIATPUMKH KOPUCTYBAY MOE MOXJIMBICTh MPUAOATH
MakeT KOMEPUIHHOI TEeXHIYHOI MiATPUMKH Yy PO3pOOHHKIB HpoekTy. OKpiM KOMEepLiiHOI MiATPUMKH
KOPHCTYBa4 MOKE MPUI0ATH MOCIYTH MO po3poodI pimeHb Ha ocHOBI OpenSCADA sik 6e3nocepeiHpo y
PO3pOOHUKIB, TaK 1 y CTOPOHHIX iHTerparopiB. BincyTHi QyHkIii ab0 po3mupeHHs, sSKi He cynepedaTh
KOHIIETIIIT TPOEKTY, KOPUCTYBa4 MOXKE TaKOK 3aMOBUTH po3podHrKam OpenSCADA.

OcHOBHHUI mporec po3poOKH 3a0e3MeUyeThCsl aBTOPOM Ta ToJOBHUM po3podHukoM OpenSCADA
CaBouenko PomaHOM, sKMii BIiIMOBITHO 1 BH3Ha4ae mel mpouec. Po3poOka 3MiHCHIOETHCS BHKIIOYHO Y
Mexax poOodoi Bepcii, NUIIXOM IIhOBOI cTadiii3amii Ta pO3IMMPEHHsS, Y Mpolleci peamisamii pilmieHb
pO3poOHUKIB Ta KopucTyBadiB. [3 mowatkom 2016 poky Ta IOCSITHEHHSIM IOTOYHOI poOodoi Bepcii
MPUHHATHOTO PiBHSI CTa0LILHOCTI, MPU 3alPOBA/KEHHI BCIX KIOYOBHMX 3MIH y apXiTEKTypi Ta KOHIIEIIIIIT,
OyJI0O OHOBJICHO JOPOXHIO KapTy Ta PO3IOYaTO MPOIIEC IMiJTOTOBKH JI0 BHITYCKY pelidy cTabimbHOI Bepcil
0.9 LTS. Bech 1eit yac mpo0BXKyIOTh BUITYCKaTHCSI OHOBJICHHS TonepeHboi ctadbinpHOoi Bepceii 0.8 LTS!

Hapasi ocHOBHMIT 9ac Ta 3ycWUIs PO3pOOHHKIB MOKJIAJCHO HA 3aBEpPIICHHS YMOBHHUX 3aBIAHb BUIYCKY
HOBOI cTabinpHOI Bepcii 0.9 LTS.
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lpaKTnyHi pilueHHsi, nobyaoBaHi Ha ocHoBi OpenSCADA

Jlunem maioyrasoro penizy 0.9 LTS e BignmoBigHa poboua Bepcis y MeKax SKOi Ta Ha MPOTA31 OCTaHHIX
I'ITH POKIB 3/1IHCHIOETBCS po3poOKa Ta cTadinizalis, HUIIXOM BIPOBAHKEHHS 710 PI3HOMAHITHUX PIllICHb.
Ha ocnoBi OpenSCADA no6ynoBano 6araro pineHb 0€31mocepeIHbO aBTOPOM, IIPH HOTO y4acTi Ta HaBiTh
0e3 Horo Bimoma TOMy HIK4Ye OynyTh 3a3HaueHi TUIbKHM pimeHHS 70 skuil aBTop OpenSCADA mae
CTOCYHOK.

ABTOMAaTH30BaHI CHCTEMH YIpaBiiHHA TexHojoriunumu mporecamu (ACY TII) Ta cepenoBuiia
BukoHaHHs [1JIK:

“Cucrema ABtomatu3aiii Merponogiteny”’, 2016 (Ontuma). [TinTpuMka TpuBae...

«  “CAY kynboBux Oapabannux muuHiB IIIBM 287\410 xormoarperary Ne§ BK3 160-100 IIT”, y
2010 g Ne7,9 ta y 2015 g Ne8. V sxocti IIJIK Bukopucrano ICP-DAS LP-8781 i3
OpenSCADA y poui cepenosuiia BukoHanns IIJIK. IlinTpumka Tpusae ...

«  “CAY ®ocodaryBanns, AMinyBanHs Ta ['inpasuny komtoarperariB BK3 160-100 I1T”, 2014 micns
3BUTbHEHHS BiJ okynaiii. Y sikocti [IJIK Bukopuctano ICP-DAS LP-8781 13 OpenSCADA y pomi
cepenosuia Bukonanus [1JIK. TlinTpumka TpuBae ...

«  Cucrema Kontpomto Peakrunocti (CKP) SAnepnoi Iiaxkputnunoi Yeranosku (AI1Y), 2013...2015.
[Tepepsano.

Cucrema 300py Ta Bizyanizartii koriaa Nel niexy TELL, 2012.
- Bakyymna texnonoriuna ycranoska, 2011. Ilintpumka TpuBae ...
+  Jlucneruepusanis enexkrpoumrosoi, 2011.
« Jlucnerdepu3ailist nTaimuHoro rocnogapctsa, 2010. ITigTpumka TpuBae ...
 JlucmeTdepu3ailiss BATOHOMUWHOTO KoMILiekcy, 2009
JluaamMigH1 MOJIETi TEXHOJIOTTYHHUX MPOIIECIB PEaIbHOTO Yacy:

« Jlunamiuyna wmonens TII mapooro komma, i3 2007 poky i mo Il JeHb, SK JEMOHCTpaIlis
OpenSCADA.

«  Junamiuna moaens TII ATJIKC, 13 2006 poky 1 1o 1ie#t AeHs, sik gemoHcTpaiis OpenSCADA.

Boynosani cucremu: ICP DAS LP-xxxx; Segnetics SMH2Gi; Diamond Systems ATH400-128; Kontron
MOPSIcdLX; Tri-M VSX104, ICOP VDX-6354; TOB "A-TEKC" iROBO-Fanless; 3aBog
Enextpoobnagnanns Tion-IIpo270; Avalue FPC-1705; Advantech PCA-6753, PPC-L126; "Raspberry Pi
Foundation" RPi 1, 2, 3; Orange Pi Zero.

Mob6inbeai npuctpoi: Nokia N800, N810, N900, N950, N9; napasi roryerbcs niarpumka Android.

Po3ymuuit 6ynuHok Ta 1omoBa aBroMaTrka: Posymuuit 6ynunok (HouseSpirit), 2011; Biaacuuii po3ymHuii
OyIMHOK 13 CUCTEMOIO AucneTuepu3aii cepsepy, 2014 Ta mo ueit yac.

Iaum pimenns qoBkona npoekty OpenSCADA Ta #ioro iHGpacTpyKTypH:

«  Bumachuii cepBep npoekty OpenSCADA Ta kaHan migkiatoueHHs 10 iHTepHeT, 2014. OxpiM YMHHUX
CepBICIB Ha HOBOMY cepBepl Oylo pO3rOpHYTO: TYHEJIbOBAaHE MIJKIOUEHHS JUIsl HaJaHHS
BIJITAJICHOTO CEPBICY; aBTOMATUYHUN CKiIagaabHUK mpoekty; moneni “AIJIKC” ta “Boitnep” i3
JeMoHcTpaliifHuM Web-10CTynoM 10 HUX 13 30BHi; po3yMHH OyauHOK Ha ocHOBI OpenSCADA 13
(yHKIISIMU MOHITOPUHTY cepBepy Ta ERP.

ABtomaTtnuHuit ckiananbHUK npoekty OpenSCADA (2015) ans coporienHs 30ipok Ta mepe30ipok
nakeriB, OIHApHHUX apxiBiB Ta JKUBUX JHCKIB JUCTPHOYTHUBY aBTOMAaTH3alii Ha OCHOBI
OpenSCADA. CknagaabHUK mepeaoadae mepeBipKy perno3utopiro Buxigaux TekcTiB OpenSCADA
Subversion Ta 30ipky qBOX TUIOK, a came: ctabineHoi (LTS), Hapasi ne 0.8, Ta poboyoi, Hapasi 1e
0.9.



HuctpuOytuB Linux cucrem aBTomaru3anii Ha ocHoBi mnpoekty OpenSCADA (2012)
BiZIOKpemMJIeHO Ta (opmaiizoBaHo y mpoekti “JluctpmOyruB aBromatm3amii Linux mpoekty
OpenSCADA”. Peno3utopii makeriB AUCTPUOYTHUBY, B TMEPIINY Yepry, BKIIOYAIOTh MAKETH camol
OpenSCADA, a TakoX HHU3KY TMAKeTiB OMEpaIiiHOl CHUCTEeMH Ta OTOYCHHS, aJalTOBAaHUX Ta
310paHUX CIemiaIbHO I [BOTO MpoekTy. Hapasi 3miiicHeHO 3aMiHy 0a3u JUCTPHOYTHBY
aBTomaru3aiii i3 quctpudyruBy ALTLinux Ha Debian, uepe3 6araro mpu4uH sSK TEXHIYHOTO, TaK i
MOJIITUYHOTO XxapakTepy. JKuBi mucku, a Hapaszi 1 mpoekt “JluctpuOyrtuB aBTOMarm3arii Linux
npoekty OpenSCADA”, cTBOpIOIOTHCS:

o Ui HaJaHHS IIBUJIKOIO Ta HAWIPOCTIMIOTo criocoO0y 3HaHOMCTBA Ta PO3TOPTAHHS PIlIeHb i3
OpenSCADA y nepeBipeHoMy 1 HaaiiiHOMY oToueHHi Linux;

o sk miarpopma st TIJIK ta manenshux IIK/TIJIK amaparHux apxitekTyp: x86, x86 64 Ta
APM;

o sK Mardopma JUisi KOMIJIEKCHHX PIllIEeHb CUCTEM aBTOMATH3allii y CTBOPEHHI 301ipHOT0 TUCKY
MPOEKTYy CUCTEMH aBTOMATH3aIlil y TOE€JHAHHI 13 BCTAHOBJIFOBAYEM THUIIOBOTO, OIITHMi30BaHOTO
1 cTabUTi30BaHOTO OTOYCHHSI; JIOKYMEHTAIll€l0 Ta 1HImMMMH (aittamu KoHbIryparii 4acTuH
IPOEKTY;

o JuIs 3a0e3MeYeHHsT CEPBICHUX (PYHKIIA JOBKOJIA TPOTPAMHOrO 3a0e3NedeHHsT Ta 00JaHaHHS
aBTOpa Ta PillIEeHh CUCTEM aBTOMATH3AIli].

OpenSCADA 0.9 LTS

MaiiOyTHiO CTaOlIbHY BEpCil0 3HAYHUM YMHOM MOXKHA OIIIHUTH BXE€ 3apa3, He OYiKyloud OdiliifHoro
AQHOHCY Ta BIATaTy>KEHHs B1J poO0Y0i Bepcii. A caMe BUKOPUCTABIIU PETYJSIpHI 301pKH MOTOYHOT poOoUoi
Bepcii y BUIIIAL: )KMBUX JMCKIB, TAKETIB Ta PEMO3UTOPIiB MAaKETiB. A BPaxoBYyIOUM TOH (DaKT, 110 MOTOYHA
cTabuipHa Bepcis MIATPUMYEThCA 13 1i OQIIIAHOrO BUITYCKY (BHIYIIEHO BXKe 17 OHOBJIEHb) TO Oararo
¢GyHKUIA TpUCyTHI TaMm; TOOTO A IJIBOBOIO O3HAMOMIICHHS 3 OKpeMUMH (QYHKIissMH Bu Mmoxere
BHUKOPUCTATH HaBITh MOTOYHY CTa0IbHY BEPCItO.

Ha pa3i AKTUBHO BCAYTbHCA p060TI/I Haa ABOMaA 3aJadaMH KpOC-HJ'IaT(l)OpMHOCTi, a caMcC:

Posmmpenns moxaynis, niicaux WEB-iHTepdeiici, 10 piBHA cyyacHHX Web-TexHOIOTiH Ta 10
SKOMOTra OJIMK4MX (PYHKLIOHAJIIBHUX MOXIIMBOCTEN OCHOBHHX iX aHAJIOTiB Ha OCHOBI Qt.

Apantanist 1o BUKOHaHHs Ha nporpamMHiil miargopmi “Android”.

I3 Bke HasBHUX 3HAYHMX MOXKJIMBOCTEH 1 ocobnuBocTel MailOyTHboro penizy 0.9 LTS Tpeba BigzHauuTH
HACTYIIHI, CHCTEMHI:

3nauyna crabumizanis aapa OpenSCADA, yHidikaliss KOHTPOMIO BHYTPIIIHIX peCypciB Ta
PO3LIUPEHHS] MOMJIMBOCTEH HAJAaroKeHHS KOpUCTyBadeM. Tak, KOI JHHAMIYHOTO OO0'€KTY
OpenSCADA Be HaBiTh BKJIIFOYEHO J0 MTOTOYHOI CTa01IbHOT TUIKHM, OHOBJICHHSAM 17.

Po3mmpenHst MexaHi3My pe3epBYBaHHS, SKWH TOTEHIIHHO repeadadae pe3epByBaHHS OYb-sSKOI
MiCUCTEMH Ta peatisye Hapasi pe3epByBaHHs migcucteM “30ip qanux’ Ta “ApxiBaris’”.

[TinTpuMKa iepapXiuHUX TapaMeTpiB 00'€KTIB KOHTPOJIEPIB 300py JaHUX.

MexaHi3M JUHAMIYHOTO TIEPEKIaay MOBIOMIICHb, SKUW Tepeadadac MOMJIMBICTH 3MIHH MOBH
iHTep(eiicy KopucTyBada 3a 3MIHOIO KOpHUCTyBaya iHTepdeiicy (peani3yeThbCsi HE Yy TOBHOMY
o0cs31).

MexaHi3M BUKIIUKY/BIIKPUTTS JOKYMEHTAIlll MPOEKTy, KM 13 MoaepHizauito basu 3nanb (Wiki)
npoekry OpenSCADA nepeobauamume onoenenns offline ooxymenmayii i3 oHo81eHHAM
cmabinbHOI epcii.

[Tepexin Ha cxemy po3pobku Work/LTS, To6TO po3pobOka y Mexax poOodoi Bepcii Ta BHITYCK
OHOBJICHb 1O CTAaOUIbHOI Bepcii HIISXOM 3BOPOTHBOIO MOPTYBAHHS CYMICHHX 3MiH i3 poOouoi



Bepcii. @akTuHo mepexin BimOyBes y 2013 poili KOIM MOTOYHOIO CTa0TBHOIO BEPCit0 BH3HAHO
0.8 LTS, a po6ouoro 0.9 Work.

3MiHa Bepciii MOAYMIB BiIOYBAEThCS 3a 3MIHAMU Yy KOII MOIYJS Ta Mepel X BUBAHTAKEHHSIM 0
PENO3UTOPII0 BUXITHUX TEKCTIB.

VHidikaris Ta po3poOka HOBOIO MEXaHi3My 3aITyCKy MPOTPaMH i3 MPOrpaMu-MEeHEIKEPY MPOEKTIiB
OpenSCADA. HUmosipno wo yeti mexaunizm 0Oyoe po3uLUpeHo i3 NepeHocoM 1020 00 MOO0Ys
UL QTStarter, y mescax adanmayii 0o npoepamuoi niameopmu “Android”.

[Tepexin Ha mepeBakHY peaizallito JHKepes TaHUX MEPEKEBOro THIY i3 MPOTOKOJIAMU HU3bKOI Ta
cepeaHboi ckiIaaHocTi 3 okpemoro monyias OpenSCADA Ha npoueaypy BHYTPIIIHBOTO OTOYEHHS
OpenSCADA. Hapasi peanizoBaHo MiATPUMKY 00JIaHAHHS Ta (PYHKIIIH 32 JOTTOMOTOK KOHIICTIIIIT
KOPHUCTYBALbKOTO IIPOTOKONY:

o Bianpasnenus SMS nosinomiens (SMS) Ta enekrpoHHux auctiB (SMTP).
o Jlxepeno besnepepsroro XXusnenust (UPS) sk 006'ekT nanux i3 arpuOyramu 31 3HAYSHHSIMH.

o Tlpocti cencopu ta masaui: Enemep TM510x; EDWARDS TURBOMOLECULAR PUMPS
(SCU750); Sycon Multi Drop Protocol (SMDP); bnox >xuBneHHs TypOO-MOJEKYISIPHOTO
Hacocy (TMP-xx03); BumiproBanus temneparypu IT-3 (IT3); IVE-452HS-02; OPTRIS
CT/CTL; CTR 100, 101.

o Komm'torep temtoBoro niuniabauka VKT7.
o IEC-60870-104.
o TectoBi peanizamii Ta npukiagu: DCON, OWEN.

o One Wire 3a goromororo {DS9097,DS9097U} (1W_{DS9097,DS9097}) mns ymmis: DS1820,
DS1820/DS18S20/DS1920, DS1822, DS2413, DS2408, DS2450, DS2438.
o 12C: PCF8591, PCF8574, BMP180, DS3231, AT24C{32|64}.

o GPIO: DHT11,22 (AM23XX). GPIO[I2C: 1602A(HD44780).
Y po0Gouiii Bepcii Oyii cTBOpEHI HOBI MO Ta 3HAYHHM YHHOM OHOBJICHI YMHHI:
Jlonano HOB1 MOAYII:

o MMS(EC-9506) (DAQ.MMS) — Moaynp MATPUMKH OOMiIHY JIaHUX 13 JPKeperaaMu JTaHHuX 3a
npotokonom Manufacturing Message Specification (MMS, IEC-9506).

o Comedi (DAQ.Comedi) — Momyns MIATPUMKH JDKEPEN JaHUX peaibHOTO Yacy (010mioTexa
“Comedi”), ski ocHoBaHI Ha miuarax 30opy naHux (DAQ) pi3HMX BHPOOHMKIB Ta
BCTaHOBIIOOTECS Ha muHi: ISA, PCI, PCMCIA ta USB.

o SMH2Gi (DAQ.SMH2Gi) — moxaynp peanizaifii JOCTyny [0 amapaTHUX MOIYJIB JDKEpe
nanux [TJIK Segnetics SMH2Gi "MC", "MR", a Takoxx B3aeMoii i3 OpUTiHAIBHUM OTOYEHHSIM
"SMLogix".

o Fastwel 10 (DAQ.Fastwel) — monysip 0OMiHy AaHumu 3 anapatHuMu moayisimu Fastwel 10.

o FT3 (AIICTM) (DAQ.FT3) — moaynas oominy ganumu 3 koHTposnepamu AIICTM, ACJIKY,
CVAIL

o BCM2835 (DAQ.BCM2835) — monymb noctymy nmo GPIO omnomnaraux IIK Raspberry Pi Ta
CYMICHUX.

OOGuncmoBay Ha ocHOBi Java-momiObnoi moBu (DAQ.JavalikeCalc) 3HaunHO cTabini3oBaHo,
ONTUMI30BaHO Ta PO3MIMPEHO: 30EpeKEHHSM KOHTEKCTY BHMKOHAaHHS (YHKIIi, ITiITPUMKOIO
BHYTPIIIHIX (YHKIIH, AMHAMIYHUM TEPEKIaJoM MOBIAOMIEHb Ta 0ararbMa IHIIUMHU (DYHKIISIMU
iHTEepdeiicy KOPUCTYBAIIBKOTO TPOTPAMYBaHHS B ILIIOMY.

Jloriunuii piBensb napametpis (DAQ.LogicLev) 3HauHO cTabini3oBaHo.



Hlmo3 mxepen aanux (DAQ.DAQGate) 3HauHO cTaOi1i30BaHO Ta PO3MIMPEHO IUTIO3yBAaHHIM
MOB1JOMJICHB, TIOB'SI3aHUX 13 OOPAHUM JKEPEIIOM JTaHUX.

36ip mannx OC (DAQ.System) crtabini3oBaHoO, JEMIO PO3MIUPEHO JpKepenaMu gaHux: “daiimosa
Cucrema”, “JIBX”’; Ta MOXKITUBICTIO BiTOKPEMJICHHSIM MOBUTEHUX JIKEPEI BiJl MIBUIKHX.

ModBus ({DAQ,Protocol}.ModBus) cTa0u1i30BaHO Ta pPO3LMIMPEHO MIATPUMKOIO pSAIKa SK
MIOCJIIIOBHOCTI 3HAYE€Hb PETICTPIB.

Kiniear DCON (DAQ.DCON) 3Ha4HO pO3MIUPEHO MIATPUMKOIO Crier(igHUX MOIYIIB.

OPC-UA (DAQ.OPC UA) 3HauHO CTaOL1130BaHO Ta PO3LIMPEHO peaii3alli€lo, y KIIE€HTChKIi
YacTUHI cepBicy, NyOJiKami€lo Ta MIATPUMKOK “HIIMATKIB”; CHEHU(IUHUN KOJ MPOTOKOIY
BIJIOKpEMJICHO Y 010J110TEKY.

Ob6namgnanns ICP_DAS (DAQ.ICP_DAS) 3HauHo po3mmpeHo, a (PaKTHYHO TOBHICTIO
Mepenucano, NATPUMKOIO BCIX HasBHUX IuIat 300py nanux Bif ¢ipmu ICP_DAS s cepii 18k, I-
87k, na mmHi ISA Ta yHiikoBaHi THIIH s CTaHAAPTHUX MOyiB cepii 17k.

Siemens S7 IIJIK (DAQ.Siemens) 3Ha4HO CTaOi1i30BaHO Ta PO3IMIMPEHO BJIACHOIO peaji3aliiio
ISO-TSAP.

Diamond munatu 360py nanux (DAQ.DiamondBoards) 3nauHo po3mupeno, a ¢akTHYHO MOBHICTIO
Hepenrcano, MATPUMKOIO BCiX HasIBHUX IUIaT 300py naHux Big ¢ipmu Diamond Systems.

puctpoi ACKO (DAQ.AMRDevs) po3mupeHo, TOBHICTIO peali3oBaHOI0, MiATPHUMKOIO
nmiymibHrKa Konrap (M3TA).

Bci moayni B/ 3HauHO cTabini30BaHO, MiJBUIIEHO IX MPOIYKTUBHICTD Ta PO3MIHMPEHI TMHAMIYHUM
MEPEKIIAIOM 1 PeXKHMOM TPE3aBaHTAKEHHS CKaHYBAIBHOTO 3aITUTY.

ApxiBatop Ha BJl (Archive. DBArch) 3na4uno posmupeHo ontumizaiiero 3anucy Ta yutanus bJl, a
caMme Lie: TYpTOBHUH 3amuc JEKUIBKOX apXiBiB 0 OAHIET TaONuIli, YUTaHHSA OJOKaMH, KPaTHUMU
JIECSTH, Y OJJHOMY 3allUTI Ta BIJHOBJICHHS MepeniKy apXiiB 13 iHpopmanii y B/1.

Apxisatop Ha PC (Archive.FSArch) 3HauHo cTabini30BaHO Ta JOMNOBHEHO aOCOIIOTHUM
0OMEKEHHSIM PO3Mipy apXiBY Ha JIUCKY.

3HauHa cTaliii3alis, MiIBUIICHHS MPOAYKTHBHOCTI Ta PO3MIUPEHHS TPAHCIOPTIB MO0 PEXKUMY
MYJIHTY BXITHUX TPAHCIIOPTIB Ta MIPOTOKOJIB.

Cokern (DAQ.Sockets) posmmupeno miarpumkoro muHA RAWCAN Ta /1iarHOCTHYHOIO
1H(OopMaIli€ro.

[Tocninouuit inTepdetric (Transport.Serial) po3mmpeno miaATPUMKO HU3bKOpIBHEBOI mmHH [12C;
CrieliaJbHUMU KOPUCTYBAllbKUMHM (DYHKLIsIMU ToOcHioBHOrO iHTepdeiicy: “sendbreak”, “TS”,
“DR”, “DCD”, “RI”; po3mmpenum kepyBanusim RTS nns RS-485.

Hlap 6e3neunux cokeriB (Transport.SSL) po3mupeno nigrpumkoro: TLSv1.1, TLSv1.2, DTLSvI.

Bnacuuit nporokon cuctemu (Protocol.SelfSystem) crabini3oBaHO Ta PO3LIMPEHO i€papXiyHUM Ta
0araTopiBHEBUM CIPSIMYBaHHSIM 3alMTIB 10 30BHIIIHIX XOCTIB, JIarHOCTHYHOIO iH(OpMAIi€ Ta
O0OMEKEHHSIMH.

HTTP (Protocol. HTTP) posmmpeHo amanTHBHICTIO 10 iHTep@eiciB KOpUCTyBaya, y CHCTEMHHX
niajgorax.

Cucremnuit kongiryparop Qt (UL.QTCfg) 3HauHO cTabimi30BaHO Ta PO3MIMPEHO ACHHXPOHHUMH
3anmutaMu 10 iHTepdeiicy kepyBanHs OpenSCADA, mnokpamieHow peai3alilo eJIeMEeHTIB
KOHTPOJTIO.

Hunamiuauit WEB kondirypatop (UL.WebCfgD) po3mmupeno HOBUM Au3aiiHOM 3 BUKOPUCTAHHSAM
CSS3 ta moxnuBocteit cydacaux WEB-Opaysepis.



-+ Konnenito i pymiiii cepefoBuIia Bizyanizallii Ta KepyBaHHS 3HAYHO CTaOLTI30BaHO Ta PO3LIUPEHO
MIATPUMKOIO crenu(iyHuX 10 Bi3zyamizatopy aTpuOyTiB BIPKETIB, peaii3ali€io HOBOTO-THYYKOTO
MEXaHi3My TOBIJJOMJICHb KOPUCTYyBaua, J1arHOCTHKOIO BUKOHAHHS, (POHOBUM (Y OKpEMOMY TIOTOIT)
BUKOHAHHSAM 3a7a4i (pOpMyBaHHS JOKYMEHTIB, 30UIBIICHHAM KiJIBKOCTI TPEHIIIB HA OJHOMY Kajpi
no 100.

+  PoOouwii inTepdeiic kopuctyaua Qt (UL Vision) 3Ha4HO cTabUII30BaHO Ta PO3IMIUPEHO AJIT POOOTH
y Mepexi, uepe3 CepBep Bi3yalizarlil; peaizali€ro Tpymnu crenu(iqHuX a0 MbOTo Bi3yaai3aTopy
arpuOyTiB; peamizamiero BunaiB “JepeBo”, “Tabmuusa” Ta po3mupeHHsM Buay “Kxomka”,
npumituBy “Enementn ¢opmu’; peamnizauiero Buny “XY” npumituBy “/liarpama”; 3HauHUM
pedaxTopuHrom koxy npumituy “Enemenrapna ¢dirypa”.

«  PobOouwmii inTepdetic kopuctyBaya Web (UL.WebVision) 3HauHO cTabi1i30BaHO, ONTHMI30BaHO Ta
po3mupeHo BukopuctaHHAM CSS3 Ta MOXIMBOCTEHW cydacHuX Opays3epiB, 30KpemMa: 301IbIIEHO
YyTIUBICTh 1HTEp(deiCy, N0oJaHO MacIiTadyBaHHS A0 JOCTYIIHOTO IPOCTOpY BiKHa Opaysepy,
peanizoBaHO BCl IPUMITUBHU 1HTEpdeiicy (Hapa3l TpUBae).

- biOmoreka ¢ynkuiii cucremHoro APl cepenoBuilla KOPHCTYBALbKOTO IMPOrpaMyBaHHS
(Special. FLibSYS) craGimizoBana Ta po3mupeHa JeskuMu (yHKIOissME Ta  00'€KTamHu:
“floatExtract”, “md5”, “tmSleep”, 00'ekt “IO”; uynHHI GyHKIIT Ta 00'€KTH 3HAYHO PO3IIUPEHO
mon0: “dbReqSQL”, “FFT”, “strParse”, “strDec4Bin”.

3aK/1l04YeHHSA

IaterpoBana Tta amHamiyHa SCADA-cucrema OpenSCADA € po3BUHYTOIO, TOTOBOKO Ta sKa
BUKOPUCTOBYETHCA Yy CKIAQIHUX TPOMHCIOBHUX YMOBax MJIA BUKOHAHHA TIOBHOI'O CICKTPY 3aBIaHb
ABTOMATHU30BAHOTO YIPABIIIHHS TEXHOJOTIYHUMH MPOIIECAMU Ta aBTOMATH3AIlil B LIIJIOMY.

®aktnuno OpenSCADA Hapasi € cUCTEeMOIO Il poOOTH 3 TUHAMIYHUMHU JaHUMH Y peaJbHOMY Yaci, a ii
PO3BUTOK aBTOPOM CIPSIMOBYETHCSI HA 3aBEPIICHHS YMOB BUITYCKY Ta CaM BHITYCK HOBOi CTa0O1LIbHOI Bepcii
0.9 LTS, na ¢oni 3araibHOI TisTILHOCTI NIJILOBOT cTabLII3aI1li, IATPUMKH Ta PO3IITUPECHHS.

[orouni nocsirHenHs Ta pimeHHs npoekty OpenSCADA 3aiiicHeHo Ha mporpamMHiil miargopmi Linux ta
anmapatHux 1iarpopmax x86 32, x86 64, ARM. Ta y mnpomeci HabmmwxeHHs g0 Bepeii 0.9 LTS
3IIMCHIOETHCST 3HAYHA pOOOTA MO PO3LIMPEHHIO MOXKIMBOCTEH MPOEKTY 0 ajamTanii Horo podoTu Ha
iHmux 1iargpopmax, depe3 BuBig Web-iHTepdeliciB Ha piBEHb BHCOKOI TOTOBHOCTI Ta CTaOlLIBHOCTI, a
TaKOX aJanTarii 10 poboTu Ha mporpamMHii wargpopmi Android.
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