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1. HASHAYEHUE NMPOIrPAMMbDI

A-COOPT (panee — SCADA) npegHasHadyeHa pAns pas3paboTkm U UCMOMHEHUS
NpUKNagHoro nporpammMHoro obecnevyeHus, npegHasHadeHHoro aAns cbopa, apxmBmMpoBaHus,
BM3yanuaauun wHgopmauun, BbligauM yNpaBnslOWMX BO3OAENCTBUA, a Takke aOpyrux

POACTBEHHbIX Onepavwumn.



2. CUICTEMHbBIE TPEBOBAHUA

2.1 CocTtaB annapaTHbIX CpeacTB

AnnapaTtHble TpeboBaHusa SCADA gnst €€ NCNosTHEHNS B 3aBMCUMOCTU OT CIIOXHOCTH
npoekTa npueeaeHbl B Tabnuue 1.

Tabnuua 1

TpeGoBaHus K annapaTHOW 4YacTun

lNpoekmsbi 6oriee 30000 moyek

APM Mpoueccop: Intel Core i3 2 I'Ty; O3Y: 8 I'6; KecTtkun anck: 40 I'6
Cepsep Mpoueccop: Intel Xeon ES5; O3Y: 64 '6; XecTtkun auck: 40 I'o

Cepsep b[] Mpoueccop: Intel Xeon E5; O3Y: 64 '0; XXectknin anck: 1 T6, RAID 10
LLnto3 Mpoueccop: Intel Core i3 2 Ty, O3Y: 2 I'G; Kectkmin guck: 40 b

lMpoekmbl do 30000 moyek

APM-cepBep | MNpoueccop: Intel Core i5 3 'My; O3Y: 16 ['6; XKecTtkuin guck: 300 6, RAID
5

Cepsep Mpoueccop: Intel Core i3 2 I'Ty; O3Y: 16 6; XKecTtkun anck: 40 'b

lMpoekmbl do 1000 moyek
APM-cepBep | NMpoueccop: Intel Core i3 2 Mu; O3Y: 8 I'G; XKectkmn guck: 500 b

2.2 CocTaB nporpaMMHbIX CpeacTB

Ona  obecneyeHusn  pabotocnocobHoctn  SCADA  HeobxogMmo  Hanuudme
onepaumoHHon cuctembl Astra Linux SE 1.7 u Bbiwwe.

2.3 TpeboBaHuA K kBanudpukaumum nepcoHana

Cneumanuctbl, 3aHumatowmecs HacTporkon SCADA, OOMKHbI MMETb 3HaHUS Ans

paboTbl ¢ cuctemon Astra Linux Ha ypoBHe nonb3oBaTens.



3. APXUTEKTYPA CUCTEMbI

A-COO®T npeactaesnsetr cobon SCADA-cUCTEMY, MOCTPOEHHYK MO MNPUHLMMIAM
MOAYNbHOCTN N MacLLTabupyemocTu.

OcHoBOWM cuUCTeMbl ABNAeTCA MOAynbHOe A4po. B 3aBUMCMMOCTM OT TOro, Kakue
MOAYNN MOAKMIOYEHbI, CUCTEMA MOXET BbICTyNaTb KaK B POfn pasfnnUYHbIX CEPBEPOB, Tak U
B pOSiM pa3HoobpasHbIX KITMEHTOB, a Takke COBMeLLAaTb 3TN (PYHKLMM B OOHOW NporpaMmme.
OTO NO3BONSIET peanu3oBbiBaTb KIMEHT-cepBepHyto apxutektypy SCADA- cuctembl Ha
6a3e 04HMX U TeX e KOMMOHEeHTOB/MoayneN.

CepBepHble KOHdUrypaumm cuctembl npegHasHayeHbl Ans cbopa, obpaboTkw,
Bbl4a4n BO34EeUCTBUN, apXMBUPOBaHUSA, NPOTOKONIMPOBaHUSA MHPOpMaLMN OT pasfinyHbIX
WMCTOYHMKOB, a TakKe npeaocTaBneHnsa aton nHgpopmaumm knnentam (Ul, GUI, TUI ...).
MoaynbHasa apxuTtekTypa Mno3BonsieT paclumpaTb YHKUMOHANbHOCTL cepBepa 6e3 ero
neperpysku.

KnueHTtckne KoHurypaumm mMoryt CTPOUTLCA Ha OCHOBE PasfiMyHbIX rpadouyeckmx
omnbnuotek (GUI/TUI ToolKits), kak ncnonb3ys sa4po nporpamMmmbl U ero mogynu (NyTém
pobaeneHns k Hemy Ul-user interface mMoaynsi), Tak U B Ka4eCTBe CaMOCTOSATENIbHOro
npunoxenus, nogkroyasa aapo SCADA kak 6GnbnunoTteky.

Bo3MOXHOCTb rMBKON KOHGUrypauum CUCTEMbI NO3BONSAET CTPOUTb PEeLleHns noa
KOHKpEeTHble TpeboBaHNA HaAEXHOCTU, PYHKLUNOHANBHOCTU N pa3Mepbl CUCTEMbI.

Apxutektypa SCADA npeacTtasneHa Ha pUcyHke 1.

— A0PO —

A 4 A4

YNPABNEHUE

moaynamu BE30MACHOCTb

A 4 A 4 A 4 A 4 A 4 A A 4 A 4

BA3bl TPAHCMOPTHbIE NPOBEPKA UHTEPOEIAChI
BAHHbIX CBOP AAHHbIX TPAHCMOPTbI NIPOTOKOIbI APXMBbI CMELMANBHBIE JAHHbIX [10Nb30BATENA

193U Tou

A 4 A A 4 A4 A 4 A A4 A4
1. PostgreSQL 1. UmunTatop 1 1.0PC UA 1. ba3a 1m Kne 1. Nposep 1.qQt
2.5Qlite 2. BHyTY i n g i 2.HTTP BaHHbIX DYHKUUM AMana3oHa 2.Web
npotokon uHTepdeiic 3. Modbus 2. daiinosas 2. Anroputmbl 2. NMposepKa
3. HART RCokey . 4. BHyTpeHHM cuctema pacyera CcKopocT!

3. 3aWwmweHHbI &
4. SNMP 5. Monb3oBatenbekuin 3. Cuctemuble M3MeHeHuns
coker (SSL)
5.EN OYHKUUM 3. Mposepka
6. OPCUA 4. CuctemHble TecTbl cocTosHuA
7. Modbus yctpoiicTea
8. System
10. M3K 60870-5-104
11. M3K 61850-8-2

NUATON

PucyHok 1
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3.1 MoaynbHOCTb

Ana npuaaHna rmMOKOCTM W BbICOKOM CcTeneHn Macwtabupyemoctn SCADA
NoCTpPOeHa No mMoaysfbHOMY MpuHUMNY. TecHasa uHTerpauna moaynen ¢ 44pom yrnyywaet
CcTabunbHOCTbL CcUCTEMBI B LienoM, 6narogaps NOBTOPHOMY MCMOSb30BAHWUIO OTIIaXXEHHOro
Koga.

Moaynn SCADA xpaHsiTcs B AuHamMmumyeckux bubnuortekax. Kaxgas amHammnyeckas
6mbnmnoteka MOXeT coAepXaTb MHOXeCTBO MoAynen pasnuyHoro tuna. HanomnHeHue
ANHaMu4ecknx 6mbnuotek mMoaynamMu onpegensetca (YyHKUMOHANbHOM CBA3HOCTbIO
camux mogyrnen. lnHammyeckme 6nbnmoTekn JONycKatoT ropsyyo 3aMeHy, YTo No3BonseT
B npoLecce (pyHKLUMOHMPOBaHUS NPON3BOAUTL OOHOBMEHNE OTAESNbHbBIX YacTeEN CUCTEMBI.
MeToa xpaHeHus koga Moayren B AMHaMnyeckmx bubnmortekax SBNsAeTCsa OCHOBHbIM ANs
SCADA.

Ha ocHoBe mofgynen peanusoBaHbl criegytowme pyHkunoHanbHble Yactn SCADA:

— 0a3bl AaHHbIX;

- KOMMYHUKaLMOHHbIE MHTEPdENCHI, TPAHCMOPThI;

— MNPOTOKOSbl KOMMYHUKALMOHHbIX MHTEP(ENCOB;

— WCTOYHUKM JaHHbIX N COOP AaHHbIX;

— apxuBbl (COOBLLEHWI U 3HAYEHWI);

- unHTepdencel nonb3oBatens (GUI, TUI, WebGUI);

— [OMOnHUTENbHbIE MOAYMN, CrieunanbHble.

YnpaBneHne mMogynsaMm oCyLecTBAAeTCs NogcUCTEMON «YnpaBreHne MogynsiMmy.
OyHKUMAMM NoAcUCTEMBl SBASETCS: NOAKMAOYEHNE, OTKIoYeHe, OOHOBNEHWe moayneu, a

TakXe gpyrue onepauunmn, CBA3aHHbIE C MOOYINAMAU N onbnmnoTekamm Mop,yneﬁ.

3.2 NMopcucremsl

ApxutektypHo SCADA penutcs Ha noacuctemsbl. NMoacucteMbl MOryT ObiTb ABYX
TMMNOB: O0OblYHbIE W MoAyfbHble. MoaynbHble noacucTeMbl 06nagaldT CBOWNCTBOM
pacLumpeHunsa nocpencrsom moaynen. Kaxaaa mogynbHas nogcucteMa MoOXeT cogepXaTtb
MHOXXECTBO MOAYIbHbIX OOBHEKTOB.

Bcero SCADA cogepxmut 10 nogcucteM u3 HUX 8 noacucteMm ABNSAKOTCA
moaynbHbiMn. K cnmcky 10 nogcmuctem MoOryt aobaBnsaTbCs HOBble MNOACUCTEMbI
nocpeacrtsom moayrnen. Nogcucremol SCADA:

— besonacHocTb;

— YnpaBneHue Moaynamu;
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Basbl gaHHbIX (MOAybHAg);

TpaHcnopTbl (MoaynbHas);
TpaHcnopTHbIE NPOTOKOMbI (MOAYNbHAs);
C6op aaHHbIX (MOAaynbHas);

Apxubl (MogyrbHas);

CneuuanbHble (MogynbHas);

MHTepdencel nonb3oBaTens (MogynbHas);

[MpoBepka gaHHbIX (MOOyIbHas).
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4. YCTAHOBKA NPOIrPAMMbBI

4.1 YcTtaHOBKa gononHuUTenbHbIX naketoB Ha OC Astra Linux

[ns KoppekTHOro 3anycka u paboTbl B cucteme [AOMMKHbl ObiTb YCTaHOBMEHDI
crneaywouime nakeTbl:

— Ishw

— bison

— sqlite3

— gcc-astra-libs

— libsnmp-base

— vic

— openssl

— libgd3

— libgcrypt20

— libpcre3

— libgscintilla2-gt5-15

— libgt5core5a

— libgt5gui5

— libqt5help5

— libgt5network5

— libgt5opengl5

— libgt5positioning5

— libgt5printsupports

— libgt5gmlI5

— libgt5gmimodels5

— libgt5quick5

— libgt5sensors5

— libgt5sql5

— libgt5webchannel5

— libgt5webkit5

— libgt5widgets5

— libgt5xml5

Yka3aHHble Bbille nakeTbl BXoaaT B coctaB deb-naketa SCADA-cuctembl A-CODT un

yCTaHaBIMBaKTCA aBTOMaTUYECKWN.
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4.2 YectaHoBKa SCADA-cuctembl

1. [lMpoBepuTb HanNuuMe WHTEPHET-COeOUHEHUS U Peno3nTOpueEB B FOKaNbHOW
drannoBon cMcTemMe Ha ycTaHaBNMBaeMoMW MaLlVHe.
2. lMpoBeBuTb / ycTaHOBUTL HEOBXOAMMbBIE peno3ntopun ansa Astra Linux:
BBecTtu komaHgy sudo nano /etc/apt/sources.list
3. HomkHbl 6bITb ycTaHoBMEeHbl 2 peno3utopusi BeTku stable: OcHoBHOM M
Basosbin. Hanpumep:
deb https://dl.astralinux.ru/astra/stable/1.7 x86-64/repository-main/
1.7 _x86-64

deb https://dl.astralinux.ru/astra/stable/1.7 x86-64/repository-base/
1.7 x86-64

4. CkonupoBate DEB nakeT ¢ nporpammon B HeobOXoouMmylo ANPEKTOPUIO
(Hanpumep: /home/asoft/scada/<Ha3BaHune naketa>.deb). OTKpbITb
TepMuHan, n BbINONMHUTL KOoMaHAay: sudo apt install

/home/asoft/scada/<Ha3BaHue nakeTa>.deb

4.3 3anyck SCADA

OTKpbITb TEPMUHAn, BbIMNOMHUTL KOMaHAy: sudo asoft

B pesynbTate 6yaet BbinoHeH 3anyck SCADA ¢ koHGurypaumemn no yMon4aHuio.

Ecnn Heobxogmm 3anyck SCADA ¢ Jpyroi KoHdurypauuen, Heobxogmmo
BbINOSHUTL KOMaHay: sudo asoft —Config=/<nyTe Kk danny koHurypauumn=>/<dann

KOH(purypaumn>

4.4  YpaneHue SCADA

OTKpbITb TEPMUHAT, BbINONHUTL KOMaHAy: sudo apt remove asoft

4.5 Cnucok ycTaHaBnmBaembix cpannoB 1 nanok SCADA:

/usr/bin/asoft (McnonHsembin pann SCADA)

lusr/bin/asoft-hwid (McnonHsembin hann ana npowecca nMueH3npoBaHus)
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lusr/lib/asoft/ (Manka ¢ pasgensgembiMy 6MGnMoTekamm)

/etc/asoft/ (Manka ¢ koHdMKypaumen No yMON4YaHuio)

Ivar/lib/asoft/ (PekomeHgyemas nanka gnsi NPOEKTOB)

Ivar/lib/asoft/data/MainSt.db  (basa paHHbIXx SQLite no ymonuanuio, Ans

KOH(purypaumm no ymMmosnyaHuio)

4.6 YcraHoBKa ansa pa6otbl B pexume 3I1C (Astra Linux):

UTtobbl yctaHoBUTbL SCADA ¢ BKIMHOYEHHBIM pexxnumom 3I1C:

3anpocuTe nybrmyHbIN KoY nporpammbl ansa padotsl B 3[1C.
PasmecTtuTe nonyyeHHbIn NyonunyHbIi Kntod nporpammbl asoft_pub.key B anpektopun
/etc/digsig/keys/, BLINONMHUB CreayoLLYy0 KOMaHA4y:

sudo cp /etc/digsig/keys/
BbinonHuTe komaHgy obHoBEHUs1 obpasa hannoBon CUCTEMbI:

sudo update-initramfs -u -k all

[MepesarpysnTe KOMMbLOTEP.

YctaHoBute SCADA, crneayst OCHOBHbIM LUaram ycTaHOBKM (BbILLIE)
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5. KOH®UIYPALIUA N HACTPOUKA CUCTEMbI

KoHdurypmnposaHme SCADA ocyLecTBnseTcs npyu nomMoLm Moayns KoHgurypaumm
- ULQTCfg. OaHHbin Moaynb npedocTaBnaeT pasBuTbii MHTepdenc KoHdurypaumm
NO3BONAKOLWMIN YNPaBNATb, KaK FOKanbHOW CTaHUMen, Tak U yOanéHHbIMU CTaHuusMu B
nokanbHOWM 1 rnobanbHoOM ceTaAx, BKoYas 6GesonacHoe coeguHeHue.

3HayeHns1 KOHUrypaumm, N3MeHEHHbIE B KOH(urypatope, a Takke OONbLUMHCTBO
AaHHbIX coxpaHsaTca B 6a3ax gaHHbix (BL). YuntbiBas moaynbHOCTb noacuctemsl "BO",
UMK MoryT 6bITb pasnuyHble BL. Mpryém NpeaocTaBNAETCA BO3MOXHOCTb XPaHEHMWS pa3HbIX
yacten SCADA kak B pa3Hbix B[l ogHoro Tvna, Tak u B Bl pasHbIX TUMNOB.

Kpome B[l oaHHble O KOHwurypaumm MOryT cofep)XaTbCA B KOH(UrypauMOHHOM
danne SCADA, a Takke nepefaBaTbCAa NOCPEACTBOM NapamMeTpoB KOMaHAHOW CTPOKK Mpu
BoizoBe SCADA. CoxpaHeHue  KoHdwurypauum B KOHQUrypauuwoHHoM  dhanne
ocywiecTBndeTcs HapaBHe ¢ B[l. TunoBbIM MMeHEM KOHMUrypaunoHHOro (anna senseTtca
/etc/scada.xml. dopmaT KOHUrypaumoHHOro damna v napameTpbl KOMaHOHOW CTPOKM
paccmaTtpuBatotcs B 0.

MHorne HacTponkun n kKoHdurypauus oobektoB SCADA, KOTOPbIE UCMIOMNHATCS Un
yXXe BKMIOYEHbI, HE MPUMEHSIOTCA Cpa3y Xe N0 BHECEHUK W3MEHEHUW, MNOCKOSbKY
KOHUrypaums umtaetcsa/npumMmeHseTcsa OOblMHO TOSbKO MpPWU BKIKOYEHUM WK 3anycke.
CnepoBatenbHo, And MPUMEHEHUS U3MEHEHUMW B TaKMX Cryyasix, [AOCTaTOYHO
BKIMIOYNTL/BBIKITIOMUTL  BKIMHOYEHHBIN OOBLEKT UM nepes3anyCcTuTb WCMOMHSALWNACA —

OCTaHOBUTL/3anyCTUTb.

5.1 3anyck nporpammbi

3anyck SCADA ocyLecTBnsieTcs KOMaH40N U3 KOMaHOHOW CTPOKM TepMmUHana:

BbinonHuTb KOoMaHay sudo asoft

cyHok \* ARABIC

5.2  KoHdurypaumsa cucteMHbIX NapameTpoB

KoHdurypauus cmcteMHbix napaMeTpoB pasMmeLlaeTcs Ha NATU BKagkax KopHEBOW
CTPaHULbl CTaHLUUW.
Bknagka "CtaHuusa" cooepXXmut OCHOBHbIE MH(POPMAaLMOHHbIE U KOH(OUIypaLMOHHbIE

napameTpbl cTaHumn. Ee Bug nokasaH Ha pucyHke 2.
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¥ CMcTeMHBIA KoHgurypaTop: Work station

@aiin PepaktmpoeaHwe

i3

Bua

fWorkStation/%2fgen%2flang

MNMomowe QTStarter

e [ 200 @A

SCADA cmanyus: "Work station"

Wima
>
CraHuma CoobuweHna | Mogoncremsl 3apaun

ID: Workstation
WA cravumi: | Work station

Bepows c6opkn: 3.53-b2-rnf

Bepows aapa: 3.3.1.0

Wma xocTa: astral-6

CucTeMHbI NoNb30BaTenb: root
OnepauvoHHas cnctema: Linux-4.15.3-1-generic
YacroTta (MIlNy): 3232.15

Pa3pelleHune Yacos peansHoro BpeMeHi: THE
BHyTpeHHAa koavposka: UTF-8
KoHdmrypaumoHHblii daiin: /etc/scada.xml

PaGouan avmpekTopwA: | fvar/spool/scada
AMpexkTopra MKOHOK: | ./icons
JvpekTopns gokyMeHToB: | /docs
AvpekTopua Mogyneld: | fusr/lib/scada

Pabouan BJl: | SQLite.GenDB
CoxpaHmTe cuctemy npw Beixoge: [

Mepuoa coxpaHeHua cuctemsr: | 0
Aseik: | ru_RU.UTF-8
Ba30BbIil A3LIK TEKCTOBLIX NepemMeHHbLIX:

ANrOpWTM BbluMcieHKuA hash: | FTOCT 34.11-94

> Hash:

MNMomowe

| * root

Ha Bknagke "CtaHuunsa" npegcrasneHsl crnegyowme nons:

PucyHok 2

- ID - cogepxuT wuHpopmaumo 06 wnaeHTUdUKaTope cTaHumn. YKasbiBaeTcs

napameTpomMm KOMaHAHOW cTpoku - Station. lMpu 3arpy3ke wuwWeETCss COOTBETCTBYHOLLMI

naoeHTuduKkaTopy CraHuMM pasgen B KOHUrypauuoHHOM  dpaiine

obHapyxmBaeTcsl, TO UCNOSb3YEeTCs NEPBbIN A4OCTYMHbIN;

- Umsi cmaHuyuu - YKa3bIBa€E€T J10OKalin3a0BaHHOE UMA CTaHUUN;

u,

eclim

- Bepcusi cbopKu - cooepXxuT nHhopmaumio o TEKyLLEN BEPCUN NPOrpaMMmbl;

- Bepcusi sidpa - conepxuT MHOPMaLMio O TEKYLLIE BEPCUMN SiApa CUCTEMbI;

He

- Ims xocma - coaepXxuT Mchopmau,mo 006 MMEeHN MaluHbI, Ha KOTOpOIZ 3anyuieHa

CTaHUuA.

- CucmemHbiIli rosib308amersib - COAEPXUT MHADOPMaLMIo O Nonb3oBaTene, OT UMEHM

KOTOPOro BbINOJTHAETCA nporpamMmmva B OC;

- OnepayuoHHas cucmema - coaepXuT nHgopmaumto 06 nmexHn n sepcun OC, aagpe

OC, Ha KOTOpOW UCNOSHAETCAa NporpamMma,;

- Hacmoma (Ml'y) - cooepXntT nHopMaLmio 0 YacToTe LeHTparbHOro npoweccopa,

KOTOPbIM MCMONHSIeTCS nporpaMmma. 3HadeHue 4vacToTbl npoBepsieTcst pa3 B 10 cekyHa u

No3BOMSAET OTCNEXUBaTb €€ N3MEHEHMe, Hanpumep, MmexaHn3mMmamu ynpasrneHnd nnTtaHnem,
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- PaspeweHue 4acos peasibHO20 8peMeHU (HC) - COoOepXuUT WHJOopMauu o
BO3MOXHOCTWU  UnM  paspelleHMn 4YacoB peanbHoro BpemeHn OC. [lossonser
COPUEHTMPOBATBC C MWHUMArbHbIM WHTEPBANiOM BpeMeHU nepuoandecknx 3aad,
Hanpumep, Ansa 3agad cbopa faHHbIX;

- BHympeHHsisi koduposka - COAEPXUT WHOPMauUUI O KOAMPOBKE, B KOTOPOW
XPaHSATCH TEKCTOBble COOBLLIEHNS BHYTPU NPOrpaMmsl;

- KoHgbuzaypauuoHHbIU ¢haln - COAEPXUT MHpopMaumio O KOHGUrypaumoHHOM
hanne, UCnosib3yemMoM NporpamMmMon. YctaHaBnmBaeTcs napaMmeTpoM KOMaHAHOW CTPOKU —
Config;

- Paboyass Oupekmopusi - YykasbiBaeT Ha pabo4vyio AUPEKTOPUID CTaHLUUMW.
Mcnonbayetcsa B OTHOCUTENbBbHOW agpecaumm oO6bekTOB Ha (hannoBon cuctemMe, Hanpuvep,
dannos b[]. [lonyckaeT nameHeHne nosnb3oBaTenemM Ang COXpaHeHUs OAaHHbIX CUCTEMbI B
apyryto B[]. Npu aToM 3Ha4YeHne 3TOro nosnsi He coxpaHsieTcs B b, a MoXxeT 6bITb UBMEHEHO
TonbKo B cekuumn "WorkDB" KoHdurypaumnoHHoro damnna;

- [upekmopusi UKOHOK - YyKasblBaeT Ha OWPEKTOPUIO, COAEPXaLLyld WKOHKM
nporpammbl. Ecnv B fOepeBe HaBurauum KoHdurypaTopa OTCYTCTBYHOT WKOHKW, TO
HenpaBWUITbHO YKa3aHO 3Ha4YeHue 3TOro nong;

- Hupekmopuss OOKymMeHmMo8 - yKasblBaeT Ha [OUPEKTOPUIO, CoAepXaLllyto
cnpaBoYHYy0 AokyMeHTauuo no SCADA;

- [upekmopusi Mmodyried - ykasbiBaeT Ha aupektoputo mogynen ans SCADA. Ecnn
3Ha4yeHue 3TOro Nosisi HEKOPPEKTHO, TO MpuU 3anycke Ha akpaHe ByaeT oTobpaXkeHa TOSbKO
MHdOpMaLMs B KOHCOMN O KOPPEKTHOM 3anycke ssapa SCADA;

- Paboyasi B[] - ykasbiBaeT Ha pabouyto 6a3y gaHHbix (B), a umeHHo Ha B[,
ncnonb3yemMyto Ansi XpaHEeHWs OCHOBHbIX OaHHbIX Nporpammbl. M3ameHeHue 3Toro nons
oTMeuvaeT Bce 0ObeKTbl NporpamMMbl Kak MOAMMULMPOBAHHbIE, YTO MO3BOMSIET COXPaHUTb
WUnn 3arpy3nTb AaHHbIE CTaHUMKN U3 yKa3aHHOW oCcHOoBHOW B[;

- CoxpaHsimb cucmeMy rpu ebixo0e - yka3blBaeT Ha HEOBXOOMMOCTb COXpaHEeHUs
N3MEHEHHbIX JAaHHbIX NPY 3aBepLUeHnn paboThbl;

- [Mepuod coxpaHeHusi cucmemMbl - yKasbiBaeT Nepuog B CEKyHOaX, C KOTOpbIM
Heob6X0AMMO COXPaHATb UBMEHEHHbIE JaHHble CTaHLUuW;

- SA3bIK - yka3biBaeT Ha $3blk COOOLLUEHUN nporpaMmmbl. MIameHeHne aToro nons
AO0MyCTUMO, OOHAaKO NPUBOANT K USMEHEHUIO A3blka COOBLLEHNI TONBbKO Ans nHTepdenca un
ANHAMUYECKNX COobLLeHUN;

- ba308bIl A3bIK MEKCMOoBbIX NepPeMEHHbIX - UCNONb3YEeTCA ANSA BKIHYEHNS pexuMma

nogaep>XkKn MHOIoA3bIKOBbIX TEKCTOBbIX NEepeMEHHbIX. 3HayeHne 6GasoBoro 3blka
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BblOMpaeTcs N3 cnucka ABYXCUMBOSIbHbIX KOOOB A3bIKOB, 06bIYHO TOMBKO TEKYLLNA U 6a30BbIv
A3blkM B crvcke. [lanee Ans TekCToBbIX NepeMeHHbIX Ha Heba3oBoM s3blke B Tabnuuax B
OyaoyT cosgaBaTbCA  OTAENbHble  KOMOHKW.  [log  TeKCToBbIMW  MepeMeHHbIMU
noapasyMeBaloTCs BCE TEKCTOBbIE NONSA KOHUrypaTopa, KOTopble MOryT ObiTb NepeBeaeHbl
Ha Apyron A3blK. Yncna n gpyrme CUMBOSbHbIE 3HAYEHUSA K MX YUCITY HE OTHOCATCS U He
nepeBOasTCS;

- Anzopumm ebiqucrieHuss hash — nossonsieT BblbpaTb anropuTM BblYUCIEHUS
KOHTPOSbHON CyMMbI anemeHTa. [Ansa Bbibopa 40CTynHbI anropuTmMel B cootBeTcTBum ¢ FOCT
34.11-94 n ITOCT 34.11-2012. MNoacHeT KOHTPOSbHbLIX CYMM OCYLLECTBMSETCH B pexvme
NCNOJSTHEHUSA N BbIBOOUTCH B OKHO CUCTEMHOrO KOH(puUrypatopa Ans crnefylowmnx Mogynemn:
C6op gaHHbIXx — Modbus, OPC, Jlorndeckun ypoBeHb; basbl gaHHbix; TpaHcnopTbl; Peaaktop
rpachmyeckoro nHTepdenca, a Takke BbluMcnseTca obLlias KOHTpPONbHAs CymMma Ansa Bcex
KOHTponMpyeMblx kKoHgurypauun. Bknagka "CoobeHns" - aTo pasgen rpynnbl napameTpos,
ynpaBnsaoLwmx paboTon ¢ coobLLEHNAMM CTaHUUK (PUCYHOK 6), BKNtOYaeT B cebsi:

- Tabrnuuya «YposHU coobuweHuUli» — yKa3blBaeT Ha YPOBEHb COOOLLEHMI, HAYNHAsA C
KOTOporo Heobxoaumo ux obpabatbiBaTb. COOOLEHUA HWXKe 3TOro YpoBHS OyayT
UrHopmpoBaTbcs. Heobxoammo, Hanpumep, ANa UCKIYEHNa n3 06paboTkn OTNagoYHbIX
coobueHnn ypoBHs 0. [1ns kaxxaoro ypoBHsi COOBLEHMA BO3MOXHO BbiOpaTh NnormposaHue
— yKasaB «Trye» B COOTBETCTBYIOLLEN AYENKE;

- B cucmemHbIl nocep (syslog) — ykasbiBaeT Ha HeObBXOOUMOCTb HanpaBfeHus
COOOLLEHNN B CUCTEMHbLIN forep, mexaHnam OC ans paboTbl ¢ cOOBLWEHNAMN CUCTEMBI U
MO. Tlpu BKAOYEHUM ITOr0 napameTpa MNOSABMASETCA BO3MOXHOCTb YNpaBnsaTb MU
KOHTponumpoBaTb coobieHns SCADA mexaHnamamm OC;

- Ha cmaHOapmHbIU 8bix00 (stdout) — ykasblBaeT Ha MCNOMb30BaHME CTaHAAPTHOMO
MeXaHn3Mbl BbiBOOA B KOHCOSb. BbIknoueHne 3TOro CBOMCTBA WUCKIHOYUT BECb BbIBOL B
KOHCOSb, €CIN HEe YKa3aH CrieaylLmin napameTp;

- Ha cmaHOapmHbili 8bix00 owubokK(stderr) — ykasblBaeT Ha MCMNOMb30BaHWE
CTaHAapTHOro MexaHn3ma BbiBo4a OLMOOK, 0ObIYHO TOXE HanpaBNAETCA B KOHCOSb;

- B apxue — yka3blBaeT Ha He0BX04MMOCTb BbIBOAA COOBLLEHMI B apXMB COOBLLIEHNI
SCADA. 310oT napameTp 0b6bI4HO BKITHOYEH, @ €ro BbIKITHOYEHNE NPUBOAUT K haKTUYECKOMY

OTKIMIOYEHNIO apXMBUPOBAHNS COOBLLIEHMIA HA CTaHLMMW.
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*  CHCTEMHBIA KOHDMIypaTop: Work station =] oo

@aiin PepaktpoBaHie Bwa [Nomowpe QTStarter

39 000 6L Fl200 @A

Uma
& Server ObrRes

SCADA cranuma: "Work station”

CraHuma | CoobleHus I Mofcvcremsl | 3apaqum | I_IOMOLI.LI:]
3bl faHHBIX

=]
-Ii4 BesonacHocTe YPOBHI COOBLLEHIA:

@

B §

! '_j Tpancnopre! anBeHbl AMS |syslog|stdout|stderr|B apow|

E-@h TpaHCnopTHbIE M.,

B+ CBOp AaHHbIX 1]0 OTnapka v v

E-¥ MpoBepka AaHHbIX 211 VHGOpMaLMs v v

B[] ApxuBbI —

@@ CneuwansHble 312 3ameuarne v v

&+ Nonbsosarenbckm,.. 4|2 MpeaynpexaeHe v v

~ @ YnpasneHwe Mog... —

P A 5|4 Owwbka v v

6/5 Kpumideckmit v v
716 Tpesora v v
8|7 ABapus v AV

Mo yMon4YaH 1o
B cicTemHblia norep(syslog): [

Ha craHaapTHeIN Beixof(stdout): (%

Ha craHnapTHeIA Beixof owwbok(stderr): [

<] ] B apxuvB: (%

! (=Moot y.

PucyHok 3

Bknagka "lMogcuctembl" cogepXXuT CNUCOK NMOACUCTEM M MNO3BOMSAET BbIMNOMNHATb

npsAmMble nepexongbl K HAM C NOMOLLbKO KOHTEKCTHOIo MEHIO. Ee Bma nokasaH Ha PUCyHKe 4.

CHCTEMHBIH KOHGHrypaTop: Work station

@ain  PefakTMpOEaHMe Bug MNomowe QT Starter

39 000QBRBJsy F|200Q WA

SCADA cranuymsa: "Work station”

CraHuma CooAwWweH1A I MogcucTemel I Zagaqm | |_|DMDLLI,b]

MogeucTamel:

Eazkl AaHHbIx
Bez0nacHocTe
TpaHcnopTe!
TpaHCNopTHEI2 NpOTOKOAEI
CHop A3HHBIX

MpoEepka AaHHEIX
ApxMBs!

CneumankeHele
MNoAb30BaTENECKME MHTepalich]
YNpaeneHWe MOy IAMKM

[=lroct] )

PucyHok 4
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Bknagka "3agaun" cogepxuTt Tabnuuy co CNMCKOM 3aday OTKPbITbIX pasfnnyHbIMU
komnoHeHTamu SCADA. M3 Tabnunubl MOXHO NOMYYNUT pasnnyHyo MHGOPMaUUIo O 3agavdax,
a Takke B KonoHke «YCT.CPU» HasHauuTb npoueccopbl Ans 3a4a4, Ha MHOronpoLeCcCoOpHbIX
cuctemax.

Bua Bknagkm "3agadn” nokasaH Ha pUcyHke 5.

71 CHCTEMHbIH KoHdHrypaTop: Work station

ain  PepakTvpoeadue  Bug  Nomowe QT Starter
£33 £ £ - - - = =
39 000 66 c00Q0 wm&A
SCADA craryua: "Work station”
CraHuma CoofueHna | MNogcucTemel ] Janaqu l MNoMoueL ]
Sagadia
MyTE | Mook | TID | Cratyc | Monutiaka | Mpc
1 S¥S5.metrics S0502553¢ 4882 NocnegHui 25-11-2...  CraHgapt )
2 sub_Archive.mess 89933568  48%0 NocnegHwit 25-11-2...  CraHgapT o]
% sub_Archivesvals 81540864  48%1 NocnegHui: 25-11-2...  Round-robin O
4 sub_BD.redundant SBI2E272 4889 NocnegHui: 25-11-2...  Round-robin O
5 sub_DAD redundant TI148160 4892 NocnegHwi: 25-11-2...  Round-robin O
&|sub_Spacialmod_Sys.. 56362752 4854 CraHpapt o]
7sub_ULmod_QTStarter 516699204 4885 CraHgapt o]
8| sub_Validation.wvld G4T55456 4893 MocnepHuia: 25-11-2...  Round-rokin 0
4
[ D | @ .~
[feot] 4
PucyHok 5

Bknagka "lMomowb" coaepXuT KpaTKylo NMoMoLb ANd JaHHOM cTpaHuubl. Ee Bug

nokasaH Ha puUCyHke 6.

CHCTEMHLIH KOHGHrypaTop: Work station

Daiin  PepskTHpoBaHWe Bua  MoMowe QT Starter

K T EERSHryr 200 w3

SCADA crarumna: “Work station”

CraHua CoofAEHKA | MNoacKcremel ‘ Zagadqm ] I'IDMDLLLI:I

MoMOLWE N0 OnLMAM:

The general systermn options ==============—=======

-h, --help Info massage about systerm options.
--Config=<path=> Config-file path,
--Station=<id> The station identifier.
--StatMame=«<name= The station name.
--dernon Start into demon mode,
--CoreDumpAllow Set Limits for core durmp creation allows on crash.
--Masslev=<lavel> Process messages <lavel= (0-7)
--log=<diracts Direct massagas to:
<direct> & 1 - syslogd;
=direct> & 2 - stdout;
=direct> & 4 - stderr;
=<direct> & 8 - archive,
----------- The conflg-file station '/vWork Station/' parameters -----------
StMNarme  <nrme  Station name,
workDBE  «<Type.Name= Wwork DB (type and name).
WwWaorkdir  <path>  Work directory
Icalir =path:  Icans directory

1 E] ModDir  «<path> Modules directorny B
JWork Station/%2fhip%2fg_help [R3]| G =EE P
PucyHok 6
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Kpome TOro, cnpaBoyHas nHgopmaumsi o pabote ¢ CMCTEMOWN, KOHPUTYPUPOBAHUN U
HacTpoMkam Moayrnen NoACUCTEMbI AOCTYMHbI ANSA YTEHUSI B MYHKTE MeH «[lomowby —
«CnpaBka» nnun Haxxatmem knasuwn «F1».

MpumeyaHwune. Ana mogudukaumm nonen KOPHEBOW CTPaHULbI CTAHUUN MOTYT
notpeboBaTbCsA NpaBa NPMBUNErMPOBAHHOrO Nonb3oBaTens. Mony4nTe TakMe npaBa MOXHO,
BKIKOYMB Nonb3oBaTend B rpynny cynepnosibdosartens "root", unu, Bongs Ha cTtaHuuio OT
UMeHu cynepnonb3oBartens "root".

Mona wpeHTudukatopoB Bcex obbektoB SCADA Heaonyctumbl Onsi NPSIMOro
penakTMpOBaHus, MOCKOSbKY SBMISKOTCA KNHOYOM Ofsl XpaHeHUsl AaHHbIX obbekToB B B[.
MomeHATb wuaeHTUMkaTop o6bekTa MOXHO C MOMOLbID KOMaHabl nepeHoca W

nocregymLlen BCTaBkn obbekTa B KOHurypaTope.

5.3 MNopcucrtema "BA"
5.3.1 Obwue ceedeHus

[na XpaHeHnsa AOaHHbIX CUCTEMbl Mcnonb3ykTca 6a3bl gaHHbix (BL). B uensax
cuctematmsaumMm  goctyna  wmo ynpaeneHuss 6asamm  gaHHbiX B cucteme  SCADA
npegycMmoTpeHa noacuctema "basbl gaHHbIX". [Ons obecneyveHnss noaOepXKM pasfiMyHbIX
B/CYBL nogcnctema BbINOfIHEHA MOOYNBHON.

B ponn mMogynbHbix OOBEKTOB, coAepXallMxcsi B MNOACMCTEME, BbICTynaeT Tun
B/CYBL, T.e. Mmogynb noacuctembl «basbl AaHHbIX» NPaAKTUYECKN COAEPXKUT peanusaunto
pocTtyna kK onpegenénHomy tuny b: PostgreSQL nnn SQLite.

O6bekT TMna b/CYB[, B cBOKO ovepenb, COAEPXKUT CMUCOK OOBEKTOB OTAENbHbIX
B[ naHHoro Tuna, a o6bekT B[l coaepXnt cnmcok 06bEKTOB Tabnuu, KOTOpbIE U coaepaT
AaHHble B TabnnyHon copme.

MpakTnyeckn Bce gaHHble SCADA xpaHaTca B ToM unn nHon bL. HcTpymeHTapun
CUCTEMbI MO3BOMSET Nlerko NepeHocuTb AaHHble M3 ogHoro Ttuna B[ B Apyron, n, Kak
cnegcTteue, ontumManeHo noabupath Tvn B nog KoHkpeTHyto ob6nactb npumeHeHns SCADA.
MepeHoc nHpopmauun ¢ ogHon B B Apyryto MoxeT ObiTb BbIMNOMHEH ABYMS cnocobamu.
MepBbIN — 3TO M3MeHeHNe agpeca paboyen B[ n coxpaHeHne BCEN CUCTEMbI Ha HEE, BTOPOM
— 3TO NpsIMOe KonupoBaHue nHgopmMaunn mexay bI1. Kpome konnpoBaHus nogaepxmeaeTtcs
N PYHKUMSA NPAMOro peaakTupoBaHus cogepxumoro tabnuy B/.

[laHHblIEe MOryT XpaHUTbCA Takke B KOH(UrypauuMoHHOM panne CUCTeMbI.
PeanusoBaH MexaHW3M NOMHOrO  OTpaxeHus  CTpykTypbl B Ha  CTpykTypy
KOHQoUrypaumoHHoro canna. T.e. cTaHOaApTHYK KOHurypauuio MOXHO pasmeliatb B

KOH(purypaumoHHom cpavne. CyTb Takoro MexaHusma B TOM, YTO [aHHble CUCTEMbl MO
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yMonyaHuo, Hanpumep, npu ctapte 6e3 B[l MOXHO onucbiBaTb B KOH(MrypaumoHHOM
ganne. B panbHenwem aTn gaHHble MoryT nepeonpenensatsca B b. Kpome atoro, ons
cnyyaeB HEBO3MOXHOCTM 3anycka kakon-nnbo B[ BoobLue, MOXHO BCe AaHHble XpaHUTb B
KOH(pUrypaumoHHom cpanne.

Ana poctyna k 6GasaM [aHHbIX MCMNONb3yeTca MexaHusm peructpauun  Bl.
3apeructpmpoBaHHble B cucteme B[l goctynHbl Bcem noacuctemam cuctembl SCADA un
MOryT MUCMNonb3oBaTbCA B UX paboTe. bnarogaps 3aToMy MexaHu3My MOXHO obecneyuTb
pacnpenenéHocTb XpaHeHns faHHbIX. Hanpumep, pasnuyHble 6UGnmMoTEeKN MOTYT XPaHUTLCA
N pacnpocTPaHATbCA He3aBUCMMO, a noaknwveHne ombnuotekn GyaeTt 3aknoyaTbCs B
npocToun pernctpaumm HyxHon b[l.KoHdurypmposaHue nogeucremol «b»

[na koHdurypaumm nogcmnctemMbl NpeaycMoTpeHa KOpHeBasi CTpaHuua nogacmucrema
"BAl", copepxawan Bknagku "PesepBupoBaHune”, "Mogynu" u "lMomowp". Bknagka
"PesepBupoBaHue” cogep>xuT nosis Ans HacTporikv pesepsupoBaHus B1. Ee Bua nokasaH Ha
pucyHke 7. Bknagka "Mogynn" cogepXut cnmcok mogynen nogeucremol "BL", OCTYNHbIX Ha
cTaHumn.

Bknagka "Momowp" cogepXmnT KpaTKyr NOMOLLb ANS JaHHOW CTpaHuUbl.

Ana mogudurkaumm nonen cTpaHny, 3TON NOACUCTEMbI MOryT NoTpeboBaTbCs npasa

NPUBUNErMpoBaHHOrO NOSb30BaTESNS UMK BKITIOYEHWE nonb3oBaTtensa B rpynny "B".

" CHCTeMHBbIH KoHGHrypaTop: Work station

@alin  PefakTWpoBaHWe Bwg  Momowe QT Startsr

1900 e [ 200Q wm=A
GGk | (-
B wWork station S lMoacwcrema: baszpi 4aHHbBIX
B 5% Bazkl AaHHEIX
Bl {f BezonacHocTe Mogynui | MorMoLe
B
B} v TpaHcnopTel Moy
Eh @l TpaHCnopTHelS NpOTOK oMk 1 Postaresol
B | CBop AsHHbIX E'D' SDSI_?cre 2
B % Mpoeepka AaHHEIX A shLite
-- 1 Apxuesl
Bk @) CneurancHele
B NonezoBaTeneckle MHTepthseiicel
- P YNpaBnaHe MOgyAmMKM
[=l[lrect]
PucyHok 7
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Kaxgbin moaynb nogcuctembl "B" npegocTaBnseT KOHPUIypaLnMoHHYO CTpaHULy C
Bknagkamu "BA" n "Momowb". Bknagka "BO" cogepxut cnucok B, 3apernctpnpoBaHHbIX B
Moayne, n naxok npusHaka nonHoro yganenus B (pucyHok 8). Ecnu 3TOT donaxok
ycTaHoBneH, Bl 6yaet nonHOCTbO yaaneHa npu eé 3akpbitun. MHayve Bl 6yget npocto

3aKpbiTa.

¥ CHCTEMHBbIH KoH$HrypaTop: Work station

Pailn  PepakTvpoeaHwe  Bug  OoMowe QT Starter

i 00 @ (8 00 WA

ra
B work station @ Moagyne: PostgreSQOL

B+ 55 Bazkl OaHHbIX

EO MomMowe

B NewDE
- W BA SOLite
-\l BezonacHooTe E A
- TpaHcnopTel NewDE
G} @ TpaHCnopTHbIE NPOTOKOALI

Gl | CHop paHHbIx

MonHoe yaaneHwe B O

- I Nonkzoeatensckue MHTeptefckl
& YNpaBEnaHne MOgynArmI

[Iroct] 4

PucyHok 8

B kOHTEekCcTHOM MeHi cnucka Bl nonb3oBaTento nNpegocTaBnsaeTcsd BO3MOXHOCTb
pobaBneHus, yganeHus n nepexopa K HyxHon B[l. Bo Bknagke "lMomowb" coaepxutcs
nHdopmMauus o moayne nogcucremsl "bA":

— MoQynb — ngeHTudukaTop Moayns;

— Umst — uma moayns;

— Tun — TUN M™MoAaynsa, wvaeHTUUKaATop NOACUCTEMBbI, K KOTOPOW MOAyrb
NPUHAONEXWT;

— MlcmoyHuk — pasgensiemas 6ubnmoTteka - UICTOYHUK AaHHOMo MOAYnS;

— Bepcusi — Bepcna moayns;

— Asmop — aBTOp Moayns;

— OnucaHue — kpaTKoe onucaHne Moayns;
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— JluyeH3usi — NULEH3MOHHOE cornalleHne pacrnpocTpaHeHus Moayns.

Kaxpgas B[l cogepuT cOBCTBEHHYIO CTpaHULy KOHurypaumm ¢ Bknagkamu "basa
AaHHbIX" 1 "Tabnuubl". KpoMe OCHOBHbIX OnepauuMi MOXHO BbINOMHATL KOMMPOBaHWUE
copgepxumoro B[l ctaHgapTHOW YHKUMEN KOMMPOBaHUA OOBLEKTOB B KOHpurypartope.
Onepauus konupoBaHus cogepxumoro b1 nogpasymeBaeT konupoBaHue ncxogHou b 8 b
HasHa4yeHus, Nnpu aToM cogepxmmoe B[l HasHavyeHus He ouuwiaeTcs nepepn onepauuen
kKonuposaHus. KonupoaHue cogepxumoro Bl npousBoauTca npuv yCrnoBuM BKIKOYEHUS
obounx B1, nHaye GyaeT BbINONMHATLCA NPOCTOE KonupoBaHne obbekTa Bl.

Bua Bknagkm "basa gaHHbIX" nokasaH Ha pUcyHke 9.

W CHCcTeMHbIH KOH$HrypaTop: Work station

aln  PepakTupoeaHue  Buo  Nomowe QT Starter
I 00 @ B L) « 00 @

Krma

B Wark station
£ 55§ Bazkl AaHHbIX
. B B[ PostgraSQL
MNewDB — CocToAHKe
- W BA SQLite BrakueH: (X
% BesonacHocTs
# TpancnaopTel
l TpaHCMopTHEIE NpaTOKOAE!
- || Cfiop aaHHBIx
V" MpoBepka AaHHbIX
| Apxuesl
€9 CneuMantHels
4 NonezoEatentckle MHTapdaicel
L &P YnpaeneHne Mogynamu

basza gaHHbix: NewDB

Baza gaHHbIx Tafnuukl S0L

D

AocTynHele Tadnuuen
OPC_UA ep
Archive_val_proc

[Sarpy3mb CUCTEMY M3 3TOW B I

— KoHgmrypagma
ID: NewDE
[4IEEH [

OnucaHue:

Anpec: ;127.0.0.1;postgres;111;Primer
Kogoean crpaHuua: UTF-8

K LI | | erarouars:

&1

L]

(]
d
5

N

PucyHok 9

Bknagka "basa gaHHbIX" coaepXunT OCHOBHble HacTpovkn B[, 3akrnoveHHble B ABYX
pasgenax.

Pasgen "CocTtosiHue" - coaepXxuTt CBOMCTBA, XapakTepusytowwme coctoaHne b:

- BkniroueH - coctosiHue B[] "BkntoveH";

- JocmynHbie mabnuusi - nepevyeHb Tabnuu, kotopble cogepxut bL. KoHTEKCTHbIM
MEHIO JAaHHOro CBOWCTBA NPeAoCTaBnseTCA BO3MOXHOCTb (PU3NYECKOro yaaneHus Tabnuy
n3 b[;
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- 3agpy3umsb cucmemy u3 b/] - komanga ans BbINOMHEHNS 3arpy3ku n3 gaHHon B/.

MoxeT ncnonb3oBaTbCA Npu NepeHoce AaHHbIX B Bl mMexay ctaHuusamun. Hanpumep, MOXHO

COXPaHUTb Y4aCTOK OAHOW CTaHumMn B aKcnopTHYto B, dusmnyeckn nepeHectn b Ha gpyryto

CTaHUMIO, NOAKITOYMTb €€ B 3TON NOACUCTEME U BbI3BaTb OaHHYH KOMaHAy.

Pasgen "KoHdurypaumsa" - HenocpeACTBEHHO COOEPXUT NONSA KOHUrypaumm:

- ID - copgepxnt nHgopmauuto 06 ngeHtudgukaTope b/;

- Ims - ykasbiBaeT v b,

- OnucaHue - kpaTkoe onncanue bl n eé HasHa4vyeHus;

- Adpec - agpec B[] B cneunduyHom gna tuna b (moayns) popmarte. OnucaHve

dopmata 3anucu agpeca b[l, kak npaBuno, 4OCTYNHO BO BCMfbIBalOLLEN NOACKA3Ke 3TOro

nons. dopmaTbl agpecos Ans ncnonbdyembix B npueBegeHsl B Tabnuue 2.

- Kodosasi cmpaHuua - ykasblBaeT Ha KOOOBYI CTpaHWLy, B KOTOPOM XpaHSITCA U

NpPeaocTaBnsATCA TEKCToBble 3HavYeHus BIl. 3HayeHne kogoBon cTpaHuubl Bl B cBA3Ke C

BHYTPEHHE KOAMPOBKOM CTaHUMWM WUCMONb3yeTcs Ansi Mpo3payvyHOro nepekoaupoBaHUs

TEKCTOBbIX COOOLLEHN Npu 0OMeHe mexay cTaHumen n bL;

- Bknroyams - ykasblBaeT Ha cocTosiHue "Bkntoder", B KOTOpoe crnefyeTt nepesectu

B[ npu 3arpyake.

Tabnuuya 2

Twvn b1

dopmart agpeca

PostgreSQL

[<host>;<hostaddr>;<user>;<pass>;<bd>;<port>;<connect_timeout>]. ge:
host - msa xocTa ansa nogkntoyeHus. Ecnu HaunHaeTcst ¢ KOCOWM YepThbl, OHO
ykasbiBaeT Unix-domain coeguHeHne Bmecto TCP/IP  coeguHeHus,
3Ha4eHue - 3TO UMSA KaTanora, B KOTOPOM XpaHUTCA (pann cokeTa.
hostaddr - uncnoson IP agpec xocta Onsa MOAKIOYEHUS, HA KOTOPOM
paboTaet cepBep Bl PostgreSQL,;

user - umsa nonb3oBaTtens b/;

pass - naposib nonb3oBaTena anga gocryna kK bL;

bd - nma B[,

port - nopT, KOTOpbIX cnywaeT cepeep b (no ymonyaHuio 5432);
connect_timeout - TanmayT coeanHeHus.

B cnyyae nokanbHoro goctyna k B[] B npegenax ogHOro xocra CTpoka
agpeca MOXeT BbIrNA4eTb cnegyowmnm obpasowm:
[;;user1;123456;SCADA;;10]

B cnyyae ynanénHoro goctyna Kk B[l HyXHO ncrnonb3oBaTb agpec xocTa u

nopt cepsepa bBl. Hanpumep: [server.nm.org;;userl;123456;SCADA;;10]
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Twun B[ dopmat agpeca
SQLite [<FileDBPath>]. 'ge:
FileDBPath - nonHbin nyTts K dpanny B (./DATA/MainSt.db).

Mcnonb3ynte nycton nyTb ANs CcO34aHMA BpeMeHHOM 6asbl JaHHbIX Ha
ancke.

Wcnonbaynte ":memory:" ana co3gaHna BpeMeHHOW 6a3bl AaHHbIX B

namMATH.

Bknagka "Tabnuubl" COAEPXUT CNUCOK OTKPbITbIX Tabnuuy. Hannume OTKPbITbIX
Tabnuy roBopuT O TOM, YTO MNporpamma cenyac pabortaet ¢ Tabnuuamu, nnu Tabnuubl
OTKPbITbl NMOMb30BaTENEM ANs1 U3y4eHust nx cogepxxmmoro. Nocne 3aBeplueHnsa paboTbl ¢
Tabnmuamun nporpamma mx 3akpbiBaeT M BKnagka « Tabnuvubli» CTaHOBUTCS NyCTOMN.

B KOHTEKCTHOM MEHIO MepeyHsi OTKPbITbIX Tabnuuy, MOXHO OTKPbITb Tabnuuy Ans
npocmoTpa M pefakTupoBaHus (komaHga "lMepenTtn"), yoanuTb BblOpaHHy0 Tabnuuy

(komanga "Yaganutb").

CTpaHuua NpocMOTpa COAEPXKUMOro Tabnuubl coOoepXXMUT TONbKO OAHY BKMaaKy

"Tabnuua". Bug ee nokasaH Ha pucyHke 10.

¥ CHcTeMHbIH KoHHrypaTop: Work station

@aiin  PepgakTuposaHue  Bug  [omowe QT Starter
. : o . &
i9 00 e [@ a 200 WA
A
- . Ta6nuua: OPC_UA _ep
Eh work station - -
E- 555 Basbl AaHHbIX
T . Tadnuua
| B+ BA PostgreSQL
I KoHfurypauma
=W Bl SQLite (HMH: OPC_Ud_ep l
i BezonacHoCTE |
§ TpaHcnopTel CMeLLHMe Tagnuu!: _E
@ TpaHCMopTHEIE NpOTOKOAE JaHHble:
B || CHop AaHHbIX
B Tposepka AaHHEIX D |NAME|DESCR| EN |SeriaLzType| URL SecPoLicies|Seerer‘t|ServPery|
B[] Apxusel 1|prirmer 0 opctepi/flocalhost
B @ CneumankHele i
B Nonszoeatentokie MHTEphERCE
LGP YNpaBneHue MogynaMm
I [R— - — []
J¥ork Station/sub_BD/mod PostgreSOL/db NewDB/bl OPC UA ep/%2fprmi2ftbl [=l[roat
PucyHok 10

Bknagka "Tabnuua" cogepXxut none MmeHu tabnuubl 1 Tabnuuy ¢ CoaepXMMbIM.

Tabnuue coaepxMmoro NpegocTaBnstoTCs PyHKLUNM:

27



- peAakTUpOBaHUE COAEPXKNMOro syeek Tabnuubl;

- pobasneHne 3anucu (CTpPoKn);

- yaaneHue 3anucu (CTPoKmn).

[ns peaakTMpoBaHusi S4ENKN HEOBXOAMMO OCYLLLECTBUTL Ha

HEen OBOWNHOW LLENYOK

MbILWbIO (pUCyHOK 11). [Nocne aToro MoXHO BBECTU HOBOE 3HAYeHUe B S4ENnKy (pUCYHOK 12).

CHCTEMHBIA KOHGHrypaTop: Work station

Larn  PefakTupoBaHke  Bua  Nomowes QT Starter

B TR ERSHrar E

2 00 m@A

[

|HM$| | . -
= vrork station Tabanua: Archive_val_proc
E| 33 Bazkl QaHHEIX m
- W BA PostgreSOL
| B MewDE KOHgMrypauma
v B,IJ, SQLite [VIMF!: archive_val_proc ]
% Ee30onacHoTE CrealaHMe Tabnuuen _E
9 TpaHonopTel NaHHLIa
el TpaHCNOPTHEIE NPOTOKOME]
| CEop gaHHbIX D |MODUL HAME DESCRlSTARTl ADDR |V_PER|A_PER|A_CHG_PART A_PRMS
W Mposepka AaHHbIx
| ApxuBEl
g ﬁzit:z;:’::fbckme MHTEp M eicEl 1| Archl DBArch FPostgreSQ... 1 1] [s] <prms Size.
@ YnpasngHWe MOgyNAMN
[l E]] 1 | [+]

Awork Station/sub BD/mod_Postgre SQLAdb NewDBADBL Archive val proc/%2fprms2ribl

[=W{lrocd

CHCTEMHBIA KOHpHrypaTop: Work station

PucyHok 11

Pain

Pepaktiposadie  Bug  Momowe QT Starter

19000 @0 4

‘VIMH |

- Work station

A &J

El- 55 Baskl AaHHEIx
E- W B PostgreSQL

Tadnuua

200 wm@

Tabauua: Archive_val proc

= NewDEB

E a1
W BN SQLite

KaoHturypauma
[Mrvm: Archive_val_proc

% BesonacHooTe
5 TpaHonopTel
Wy TpaHcnopTHel2 NPATOKOAR]

| CAop paHHebx

W MNpoBepka AaHHE!x

| ApHUEL]

@ CneuManeHele

|!J Mone30BaTenECKME MHTepheick]
W YNpaBASHUE MODYNAMI

H-3-3

HAaHHEeI2:
jiul |MODUL NAME DESCHlSTARTl ADDR |V7DER|A7PER|A7CHG7PART A _PRMS
archiv
1| Archl DBArch FostgresQ... 1 =1 <prms Size.

(<1

)

[

]

Sfork Station/sub BD/mod_PostgreSQLAdb MewDEBE/MADL Archive wal_proc/2e2fprm?e2ftbl

s

ELEED)

PucyHok 12
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Mocne 3aBeplUEHUs pedakTUPOBaHUSA SYENKM HeobXoOUMO HakaTb KraBuLly
«Enter» Ha knaBuaTtype, NGO LENKHYTb MbILbIO MO NGO Apyron ayeiike. B pesynbTaTe B
AlYelike COXpaHUTCS BBEAEHHOe 3HadyeHue (pucyHok 13). Ecnv Bo BpeMsl pedakTupoBaHus
HaXxaTb KnaBuLly «ESc» Ha knaBuaType, TO BHOBb BBEIEHHOE 3HaYeHue He ByaeT coxpaHeHo

B d4elke.

¥ CHCTEMHBIA KOHGHIypaTop: Work station

@alin  PegakTWposadme  Bug  Momowe QT Starter

19000 EL 4 200 wm@A

| KMa | .
Ta6auuya: Archive_val proc
- wark station -

= '- Bazkl AaHHEIX ToBAmmE
-9 B[ PostgreSOL
| - NewDE KoHgMrypauma
Archive wal proc { A ]
: e K archive_val_proc
W B0 SQLite S
4 BazonacHocTe CMaleHKa Tafnuue: _E
G 4 TpaHenopTel NanHes:
G- @l TpaHCNOPTHEIE NPOTOKOALI
J CHOp AaHHEIX ID |MODUL HAME DESCHlSTARTl ADDR |V7PER|A7PER|A7CH67PART A PRME
G- % Mpoespka AaHHsIX
Gl [ Apxrues
@ neyuankhkie 1 Archl DEBEArch Post s 1 &0 s} s
M| Monezoeatensckue nHTepdeicel re e ostgres Q.. “prms size.
- &P YnpaBneHue MogyaamMI
Al
B @ | [
/WorkStation/sub_BD/mod_Postgre SQL/db_NewDE/AbL_Archive_val_proc/%2fprm%2ftbl [=flracd]

[na yoaneHus 3anmcu (CTPOKM) HY>XHO HaBECTU KypCOp MbILUM Ha HYXXHYI CTPOKY,

HaXaTb npaByko Knasuwly MbIlUN MU B MNMOABUBLUEMCA CIUNCKE Bbl6paTb NYHKT «Ygoanutb

3anuncb» (pUcyHok 14).
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CHCTeMHBIA KoHGHrypaTop: Work station

Parn  PepakTvpoBaHue  Bug  Momowe QT Starter

IW000 L0

|lv‘1Mﬂ

B Wark station
El "-ﬁ Bazbl gaHHeIx

i 614 PostgresQL

= MewDE

CB-WensOLte
: {4 BezonacHocte
B Tpamcnoptel

-- ey TpaHCnopTHEIE NPOTOKONG]
Bk /) CHOP AaHHBIX

--V MpoBepka QaHHbLX

-- [ Apxueel

B @ CneumansHele

-- I3 Monkzoeatenbckme MHTephaics!

&P YrpaBNEHMe MOAYNAMMA

of

200 wd

Tabnmua

Tabanua: Archive_val_proc

)

KoHpurypauma
[VIMH: Archive_val_proc

CrelaHmea Tadgnmusl _s
HaHHEIe:
10 | MOoDUL NaME DESCRlSTART| ADDR |V_PER|A_PER|A_CHG_PART A_PRMS |

<prms
Size="24"
EnFart="0"

1| Archl DEArch PostgreSQ.,. |1 a0 4] Claan="24"
MNumPart="2"

. iz
i
2|newReqKey newReqkey YOANUTE Zanuce 1 60 0
KonupoeaTk

K]

PucyHok 14

B pe3ynbtate AaHHadA CTPOKa 6yneT yaaneHa ums Tabnuubl, a octanbHble CTPOKM

6ynyT aBToOMaTU4eCKn CMELLEHDI.

Ona pobaBneHus 3anucu (CTPOKM) HYXXHO LLENKHYTb MPaBoOW KMaBWULLIEW MbIWK B

nobom mecTe Tabnuubl 1 B NOABUBLLEMCA CNUCKe BbliGpaTb NYHKT «[]06aBUTb 3anucby.

B pesynbTrate HoBasi cTpoka (3anucb) OyaeT pgobGaBneHa B KOHel, TabGnuvubl

(pucyHok 15).

 CHCTEMHbIH KOH(HrypaTop: Work station

Dalin  FPefakTupoeaHwe  Bua  MNomowe QT Starter

IW000O|LME

Gk

[‘

El- Work station
B 'ﬁ Eazbl AaHHbIx
i G- 5O PostgreSQL

% BesonacHocTe
§ TpaHcnopTel
W TpaHCNOpETHLIS NPOTOKDAL

| Cfiop AaHHbIx

V I'IpDE:epKa AO3HHBX

| ApxuBEI

@ CneyrantHels

9| Nonszosatansckke MHTepdeice
&P VNpaBneHMe MOogynAMI

[+

G|

200 @

Tafinuua

TaGnnya: Archive_val proc

[*)

KaHPHrypauma
[I/IMH: Archive_val_proc

CrmeweHue TaGnuuen _E
aHHE1:!

ID | MODUL |NAME|DESCR|5TART| ADDR |V_PER|A_PER|A_CHG_PART A_PRMS |
1|Archl DEArch PostgresQL.. 1 &0 [} <prmns Size=..

[

]

&

f¥aork Station/sub_BD/mod_PostgreSQL/Adb_NewDB/thl_Archive val_proc/%2fprmis 2ithl

(=][rood]

PucyHok 15
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54 Mopcuctema "besonacHocTb"

5.4.1 Obwue ceedeHus

Onsa  pasrpaHndeHns poctyna B SCADA  npegycmoTpeHa  noacuctema
"BesonacHocTb". OCHOBHbIMU OYHKUMSAMU nogcuctemsl "besonacHocTs" ABns0TCA:
e XpaHeHMe yYETHbIX 3anuceun nonb3oBaTenen 1 rpynn nosib3oBaTesnien;
e ayTeHTUdMKauunsa nonb3osaTeneu;
e [poBepKa npas AOCTYyrna nonb3oBaTtend K TOMy Ui MHOMY pecypcy.
Moacuctema "BesonacHOCTL" He ABMSETCS MOAYITbHOWN.

5.4.2 KoHghucypupoeaHue nodcucmemsbi «bezonacHocmb»

[nsa koHdUrypaumm noacucteMsl NpegycMoTpeHa KOpHeBasi CTpaHuua NoACUCTEMBI
"BbesonacHocTb", cogepxawas Bknagku “lMonb3oBaTtenu v rpynnbl nonb3osaTtenen” u

"Momowyb". Bug Bknagku "lMonb3oBatenu u rpynnbl nonb3oBaTtenen” nokasaH Ha pucyHke 16.

#¢ CHCTeMHEIA KOHGHrypaTop: Work station

@afn  PefakTMpoBaHMe Buo  Momowe QT Starter

59 00 &8 200 wma@

| [LIE] | :
B work station [Z&)) fMoacrncrema: besonacHocTe

Gl 55 Bazkl AaHHEIX =
B MonL30BaTenM 1 FPpYNNLl NoAL30EaTenei { MamMalys

- MIams 308arems.
MNoneL30EaTann!

oper
root
tech
test_user

! TpancnopTel

Wi TpaHCNopTHEIE NPOTOKOME
i | CAop nanHenx
- % MpoEspka QaHHED
-- | ApRMEE] u_ser
@ CneumankHeIS viewer
-- H NonbzoBaTentckre MHTepthelcs

L &P YnpaeneHwe mMogynami

TpyNnel NoNL20EaT2N2H:

Archive

ED

DAQ
ModSched
Protocol
Security
Special
Transport
Ul
“alidation
mgrmtEQ
marrtMASK
mgrmt
mgrrtsF
Mgt T ZIE
mgrmt Y TEYY

CI I—— N N 5

tact

D

D
PucyHok 16

Bknagka '"lMonb3oBatenu w© rpynnbl  norb3oBaTtenen” CcoOoepXuT  CrMCKK

nons3oBaTenien n rpynn nons3osaTernen. [lonb3oBaTerns B rpynne "Security” n ¢ npaBamu
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NPUBUMIErMPOBaAHHONO NOMb30BaTeNs MOXeT A06aBuTb, yaanuTb NoNb3oBaTeNs Unu rpynny
nonb3oBaTenen. Bce octanbHble Nonb3oBaTeNM MOryT NEPENTU K CTPpaHULE NOSib3oBaTenNs
UK rpynnbl NoNb3oBaTens.

Bknagka "Momowp" cogepXXmnT KpaTKyr NOMOLLb ANS JaHHOW CTpaHuUUbl.

[Ana KoHurypaumm y4yeTHbIX AaHHbIX MOnb3oBaTend npeaocTaBnseTca cTpaHuua,

cofepxallaqa Tonbko Bknagky "lMonb3oBartens". Ee B1A nokasaH Ha pucyHke 17.

W CHcTeMHbIH KoHQHrypaTop: Work station

@aiin  PeAskTMpoBaHKe  BuA  Nomowes QT Starter
i 00 e [d 2 2 00 wm@A

= |
Eh wiork station

-
. W Bazkl AaHHex Monesoearens

fMonb3oBaresb user

E- 4 BesonacHocTe
| BF Tomez0saresns. MMA: user
e apar
P MonHos mmMA: [I‘Ipocmﬁ nosL=0BaTenE,
root
tach M306pakeHa NoNbL30BaTans:
- KapTuHKa He yoTaHoBnaHa! ‘
viewer
fpyrina: OnucaHme:
TpaHcnopTel
Wi TpaHCNOpTHEIE MNPOTOKOAEI
| Chop aaHHeIx
W MNpoBepka gaHHBIX
| ApxrEER]
@9 CneumankHel=
- Il Nonezoeatenkckme WHTSphefcel B/I) AEEEOEETERE E]
b @Y YNpaBneHWe MogynArMm .
Napone: [ """"" ]
MpyMnel NoNez0EaT NSk
Mpynna |BKJ‘IIO‘4€!H| =]
2 |BD ]
3 |DAQ
4 |ModSched
5 |Protocol
& | Security
7 | Special
8 |Transport
o (Ul
10| Yalidation
11| mgrmtEQ
12| mgrmtha...
13 | mgrmt g
14| mgmtsF
15| Mgt TZ18
16| Mgty TEW
17 | root
[« [*] 18|users v 4 =
SNOrk Station/sub_Security/usr_User/%2fprm%2fgrps [Fraet]
PucyHok 17

Bknagka cogepXuTt KOHUrypaunoHHble AaHHbIe Npodunsa nonb3osaTens, KoTopble
MOXeT MW3MeHATb caM [Monb3oBartenb, nornb3oBatens B rpynne “"Security" wnu
NPVBUNErMPOBAHHbIN NONb30BaTerb:

- Ims - nupopmaums 06 nmeHn (MaeHTudukaTope) NnonbL3oBaTens;

- lNonHoe umsi - YKa3bIBAET HA MNMOJTHOE UMA MNOJIb30BATEA;
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- W3obpaxeHue nonb3oeamesid - YyKasblBaeT u300paxeHue nonb3oBaTens.
N306paxkeHne MoXeT ObITb 3arpy>keHo Unn BbIrPY>KEHO.

- B[] nonb3oeamens - agpec b ana xpaHeHus AaHHbIX NoMb3oBaTens, BolbMpaeTcs
N3 CNucka LEeN4YkoM MblLLK;

- I'Iaponb - none Agnd unamMeHeHunAa napond noJsib3oBaTend. Bcerga 0T06pa>|<aeT

kkkkkk!l-
’

- [pynnel nonib3ogameriel - Tabnuua ¢ nepeyvyHemM rpynn nonb3oBaTenen CTaHumMm n
NPU3HaKOM MPUHaAIEXHOCTU Nonb3oBaTens K rpynnam.

UTobbl AO0GaBUTL HOBOrO NoOsib3oBaTenst HEOO6XOANMO LUENKHYTb NPaBOW KHOMKOW
MbIK B o6nactn «lMonb3oBatenu:» Bkraaku «lMonb3oBaTtenu u rpynnbl nonb3oBartenen». B

NosIBUBLLEMCS MEHIO BblbpaTb NyHKT «[Jo6aBnTb» (pucyHok 18).

w7  CHCTeMHBbIH KOHGQHrypaTop: Work station

@Dain  PepakTupoBaHude Buwa  Momowes QT Starter

59 00 @[3 200 wm@A
& - :
= Work station Moacucrema: beszonacHocrs

G 5 Bazkl gaHHBIX ”
S MONES0BaTENN W rPyNnLl Nonk3osaTenei | MNamowe |

Ch flamez05aTasme.
i MNonesoBaTanu:
oper

tech
tech

usar
wiewar

- Lsar
: wiewrar
ke fpyiETa
Archive
. BD
DAQ
ModSched
Protocol
Security
Special
Transport =
U1 o06aBuTE
“alidation
gt E Q)
mgrmt bMAS K
- gt
mgrmtS P
e PRgtT Z1E
mgrmtY TE WY
- root

Mrynnel NONL30BAaTaNaM:

Archive
users 5D
Gk TpancnopTel
. DaQ
G- Gl TpaHCnopTHEIS NPOTOKOSE]
MModSched
Gk ] Chop AaHHbx
i Protacal
W MNpoBepka gaHHBIR s i
Gk ] ApwidBs] SeCU”LY
@ CneumaneHels Tpec\a "+
W MonesoBaTenbckMe WHTapdeRcEl Urlanspu
% YNpasneHue MogynAMK
e P s “alidation
gritEQ
mgrmt MASK
gt
mgrmts P
Mgt TZIE
mgrmtY TE
root
users
3 I—— )

(=8esd

PucyHok 18

Mosasutca okHO «[JoBGaBreHne HOBOro afieMeHTay, U3obpaEHHoOe Ha pucyHke 19.
34€eCb HYXXHO BBECTU MMS HOBOMO MOSfb30BaTeNs, Hanpumep «test_user», n HaxaTb KHOMKY
«Ok».
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YCTAaHOBKA HMEHH 3NEMEHTA J

AodaeneHwWa HOBOrO xNeMaHTa,

10 ||

l W Ok HROTmeHal/

-

PucyHok 19

Mocne aToro HOBbIM NOSb30oBaTeSNb «test_user» NosiBUTCS B CAUCKE NONb3oBaTenNewu,

Kak nokasaHo Ha pucyHke 20.

CHCTEMHBIH KOHpHIrypaTop: Work station

Pahn PepaktnposaHwe Bua  Nomowe OT Starter
9 000G Y B2 OQ W@
||r’|MF|
& Work station % lMogcucrema: besonacHocTy
':'-ﬁ Bazkl gaHHBIX
[y 5 MNone30BEaTENW W FpYANEl NoAL30BaT2nai l MomMoLe
= Tome 2058T808"
oper Monezoeartani:
. root oper
- tach root
R LT-1d tech
- avar
- Last_user u_se
B rpyiarar viewear
Archive
ED
DA
ModSched
-~ Protocal
- Security
-~ Special
- Transpaort
Ul
- Walidation
Mg
mgrmtMASK
mgrmtig
martSP
Mgt TZ 16 .
VTR MoyMnkl AOAL30EaTSASH:
:Egt Archiva
- USers BD
TpaHcnopTel DAQ
TpaH<NopTHEIE NpOTOKOAE] Modsched
| CAop gaHHEx Pratocal
MpoBepka AaHHEIX Security
ApHUELI Spedcial
CneuMankHele Transport
Monez0EaTenECKWE MHT2pdeRce] 1 N
YpaBneHWs MOSYNAMU valiaation
martEQ
Mgt MASK
gt Q)
mgmt sk
Mgt TZIE
mgrmtyY TEW
root
users
£ I S— )
[ l
Awork Station/sub_Security/2fusgrii2fusers

PucyHok 20
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D,J'IFI nepexona K OKHY KOHCbI/IpraLI,VIVI YYHETHbIX AaHHbIX NOJ1b30BaATENA HeO6XO,EI,VIMO

LLUEJIKHYTb npaBoﬁ KHOMKOW MbILIN HA HOBOM Mosib3oBartersne «test_user» 1 B nosBMBLUEMCH

OKHe BblbpaTb NyHKT «[lepenTtn» (pucyHok 21).

¥1 CHETEeMHBIH KOHpHrypaTop: Work station

Pain

EepaktvpoeaHwe EBEwa MNomMouwle

#9000 LG

| lraA

CEOO (L=

El fPyinaa

S work station
Bl 55 Baskl AaHHEIX

FOSETENE!
- aper
-~ root
-~ tach
-ousar
- wiawwar
- tast_user

Archive
- BD
- DA
- ModSched
- Protocol
-~ Security
- Special
-~ Transport
U
- Yalidation
-~ mgrrtEQ
g T LA S K
— gt Q
-~ gt S P
-~ mgrmt T 216
gV TE WY
- root
o usars
TpaHonopTel
TpadcnopTHeI2 NPOTOKOB
CHOp AaHHEX
Mpoeepka AaHHEIX
Ap B
CneumaneHele
MonezoEaTeneckne MHTepfencel
YAPABNSHWNE MOSYIAMMK

QT Starter
200 wmA

@ Moagcucrema: besonacHocTb

MonezoBaTeny 1 rpynnel NoNe30BaTaenal l MNomMowe

Monezoeartani:

oper
root
tach

MNepeafTi

Ao0BaBuTE
¥Ooanute

user
wigwwar

IByNMNel NONE30EATSNSH:
Archive

ED

DAQ
ModSched
Frotocol
Security
Special
Transport
UI
“alidation
rrgrrtE Q)
mgmt A S K
rrgrt Q)
gt s P
mgrmtT ZIE
gty TE W
roat

usars

|G

PucyHok 21

B nosiBuBLLIEMCS OKHE npon3BoanTCA HaCTpOVIKa napamMmeTpoB HOBOIO MOJib30BaTENA.

B none «[lonHoe wuma»

HY>XHO BBE€CTU oOnuncCaHue nosnb3oBaTtena u

KHOTMKY HanpoTUB Mons Unu knaeuwy «Enter» Ha knaeuaType.
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YT0Obl yCTaHOBUTL U306paxxeHne Mosib3oBaTesNst HyXKHO LENKHYTb NPaBO KHOMKOM
MbIlM Ha none «W3obpaxeHne Monb3oBaTens:» M HaxaTb «3arpyauTb M3o6paxkeHue»

(pycyHok 22).

CHCTEMHBIA KOHpHrypaTop: Work station

@ain  PefakTMpoEaHWe Bura  Nomowe QT Starter
= — - . -
39 000 6@ o+ 200 wm=A
= |
fTonrb30Bare/ib test_user
El- wwork station -
- T Bazel AaHHER Mone3oBaTene
(=™ Eﬂﬂ Be=0MacHOCTE
B floas2058T8/%, MMA: test_user
o oroper MonHoS KA [
- root
- tach VzoApaxkeHMe NONEI0BET SR
-~ user
EapTHHKa He yoTaHoBN=Ha!
- wieer
CnMcaHme:
-~ Archive
- BD
- DAD
ModSched
Protocol
E 1 nontzoeatena:
- Special ﬂ
- Transport Mapone [ """"" ]
- I Meynnel NoAe30BaTenai:
- YWalidation B
- gt E G Meynina I EknrouseH |
gt A S K — L
 gmtQ z |BD
s Mgt s P T DAQ
Mgt TZIE |
gtV IE W 4 |ModSched
- root 5 | Protocol
- LUSers |
Bk § TpancnopTel 6_ Security
i TpaHCNOpTHBIE NPOTOKOML] 7 | Sp=cial
| Caop gaHHBIX & | Transpart
Gl % MNpoESpka JaHHBIX B
[ ApxuBEl 2 |UI
- @ Cnewmaneheie ol vatidation
M| Nonezoeatentckme MHTepdaicel —
P YnpasneHMe MogynArM 11|mgmtEQ
2| mgmtkdA,,
1T | Mgt
4| mgmtsF
15 | Mgt TZIE
16 | Mgt IEW
17 |root
[+ ] E] 15| users V =

root]

PucyHok 22
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LLUEJIKHYTb

[ns BbiGopa B, B koTopoi 6yayT XpaHUTbCS AaHHbIE NOMb3oBaTens, Heo6xoaMMo

NIeBON  KHOMMKOWN

MbILLN

no

W

kKombobokcy B

«Bb[] nonb3oBaTens» u B NOSIBUBLLEMCSH CNNCKe BbiOpaTb Hy>xHY0 B/ (pucyHok 23).

none

CHCTEMHLINH KOHHrypaTop: Work station

Pamn  FepakTupoeadwe  Bra  DJomowe
#9000 66
|V1Mﬂ |

=k Work station
B} 55 Bazkl daHHbIx
=5 E[‘:.‘_‘, EesonacHoCTE
Eb iT0TE FOSET T
oper
root
- tach

- USar
-y javrar

DAQ
- ModSched
- Protocol
- Sacurity
- Special
- Transport
T
walidation
gt EQ
gt MAS K
- gt
= mMgrmtSF
= Mgt T ZIE
- g TE W
- root
users
TpaHonopTel
TpaHCNOPTHEIS NpOTOKOAE]
CHop AaHHBIx
MpoE2pKa O3HHEIX
ApHKNBBRI
CnaymansHble
MoNE30BATENECKME MHTep el el
YAPAENSHME MOSYNAMA

EX| [*]

QT Starter

=1

200 Wm=A

fMosb3oBaresip test_user

MonezoeaTene

MMA: test_user

MonHoe 1MaA: [

MzofpaxeHHe NoNLz0BaTSNA:

EapThHika He yocTaHoeneHa!

onrcaHu1e:

SQLite.GenDE |

Meynna I ErxnredeH |
-

ED

[n¥iNe]
ModSched
Protocol
Security
Special
Transport
U1
Walidation
mgrmtE 2
gt AL
[agl=[gy o]
Mgt S P
gt T Z1IE
mgrmtY ITEYY
root

18| us=rs

[ ]

Sork Station/sub_Security/usr_test_user/#2rprm%2rd

PucyHok 23
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B none napornb HY>XHO BBECTU Naposib A1 HOBOIro Nnonb3oBaTtend U HaXatb |

KHOMKY HanpoTuB nons (pUcyHok 24) unu knaeuwy «Enter» Ha knaeuaType.

F{ CHcTemMHbIA KoH$HrypaTop: Work station

Ddain  PepaktMpoBaHve  Bug  Momowe QT Starter
— -~ ’ - -
19000 (8]« 200 w3
| MmA =
- - lTonezoBareib test_user
El Work station -
i -
B~ 5§ Bagbl AaHHsIX MonezoEaTens
=3 E}B Be30nacHoCTE
- Fane308aTens: MMa: test_user
[ -
per MoaHoE uma: [
- root
- tach MzofipakeHe NONLI0EAT 200
- Lgar
) KapTuHka He ycTaHoeneHa!
-y jgyyar
E = OnMcaHume:
Bl fhyrma:
- Archive
- ModSched
- Protocol
- Security
- Special P ¥
- Transport ( v
- Walidation
- Mgt EQ . B
- MGt MASK —
- mgmtQ 2 |BD
BEOO HOBOTO IMapOITd
- gt sk DAQ
- Mgt T Z1E
- gITEYIE W L] 4_ ModSched
- root 5 |Protocol
- LSars
3 it
B TpaHcnopTel E bl
@i TpaHCNoOpTHEI2 NpOTOKOAE] 7 | Special
. B | CHop ,anHbllx E]EJ g | Transport
[ l r\_ LT B
#iork Station/sub_Security/usr_test user/%2fprm2fdb [=l[lroot]
PucyHok 24
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Mo ymonuaHuio HOBbIV MNonb3oBaTtenb gobaBndeTcs B rpynny «users». Ytobbl
fobasnTb HOBOro nonb3oBatens B APYrylo rpynny wucnonb3yerca none «[pynbl
nonb3osatenen». Hanpumep, ana pgobasnenna B rpynny «Archive» Heobxogmmo
NpOn3BeCTU [OBOWNHOW LUEIYOK JIEBOW KHOMKOM MbIWKM Ha MycTon sa4enke «BknioveH»

HanpoTuB «Archive». B Hen nosiBuTca kom6o60KC ¢ Hagnuebto «False» (pucyHok 25).

¥ CHcTeMHBIH KOHGHrypaTop: Work station

Dain  PspakTupoeadws  Bug  Oomowe QT Starter
9 00 @ [3 2 200 m@

LIk =
B york station

G 55 Basel A3HHE: e SEEET O
E

%4 BeszonacHocTe

lMone3oBaresns test_user

Gk Fame 30587800 FiMA: test_user
I e
P MonHoe mma: [
root
tach M3ofpaxeHMe NoNL30BaTSNA:
user
" ‘ KapTiHEa He yeTaHoEneHa!
covlewer
onucadue;
Gl fpyrraar
e Archive
- BED
DAQ
ModSchad
- Protocol

pecia
Transport MNapone: [test

UL Mpynnel NoALzoEaTen:
- Walidation =
rmgmtEQ Mpynns BKJlIv"IEH|
mMamtMASK 1 |Archive {False |~
) =
Mgt S P /f =
mgrmt T Z1B / 3 |DAQ
marntVIEW s 4 |Modsched
o root —
- Lsers 5 |Protocol
Gh 3 TpaH<nopTel \~ & |security
@i TpaHCNOpTHEIE NPOTOKOAL!
Gl | CHop aaHHEIX =] 7 |Special
) ] g |Transport =]
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PucyHok 25

[lanee HYXHO LWENKHYTb JIeBOM KHOMKOW MbIWM Ha 3TOM KOMOOGokce n B

nosiBMBLLEMCS cnncke BblbpaTb «True» (PUCYHOK 26).
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B pesynbTtate nonb3oBatenb «test user» Oyaet BblGpaH B rpynny «Archive»

(pncyHok 27).

Pucyok 26
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Ons  koHdwurypauuu

rpynnbl

PucyHok 27

nonb3oBaTenen

cogepxallas Bkrnagky "'pynna". Ee Bug nokasaH Ha pucyHke 28.
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¥ CHCTEeMHEBIH KoHgHrypaTop: Work station
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PucyHok 28

Bknagka cogepXnt KoHUrypauuoHHble AaHHble Npoduna rpynnbl Nofib3oBaTenen,
KOTOpblEe MOXET N3MEHSATb TONbKO NPUBUIIErMPOBaHHbIN NOMb30oBaTesb:

- Ims - nHpopmaumsa 06 umeHn (ngeHTudukaTope) rpynnbl Nofib3oBaTenen;

- [loniHoe ums - yka3blBaeT Ha MoriHOe UM rpynmnbl Nonb3oBartenen;

- B[] epynnbl nonb3oeamernelu - agpec B[ ona xpaHeHUs AaHHbIX rpynnbl
nosfib3oBaTernen, BbldnpaeTcs U3 cnmcka LWenykoM MbILn;

- lNonb3oeamenu - CANCOK MNONb30BaTeNen, BKMOYEHHbIX B AaHHyto rpynny. C
MOMOLLIbIO KOHTEKCTHOrO MEHIK ChnuMcka MOXHO Ao6aBuTb MNKU yoanuTb Monb3oBaTens B
rpynne.

Ana gobaBneHns HOBOW rpynnbl nosfib3oBaTenien HeobXoAMMO OTKPbITb BKMAAKy
«[lonb3oBaTtenn u rpynnbl Nonb3oBaTenen», WenkHyTb NpaBou KHOMKOW MbIM Ha nose

«pynnbl nonb3oBaTenen» n HaxaTb «[Job6aBuTby» (PUCYHOK 29).
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" CHCTEMHBIA KOHGHIYpaTop: Work station

Palin  PepaktupoBadve Bug  Nomowe QT Starter
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Protocol Tpynrbl NoAE30EATeNek:
- Security Archive -
- Spacial BD
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ERE=D

PucyHok 29
B pesynbTate 6yget otobpaxeHo okHO «[Jo6aBrneHne HOBOro anemMeHTa» (PUCYHOK
30).

YCTAaHOBKA HMEHH 318MeEHTa X

ﬂ AofGaEneHWe HOBOrD 3eMaHTa,

o |

Co

4

PucyHok 30

3pecb HeobXoauMMO BBECTU MMS HOBOW rpynnbl, Hanpumep «Test» (pucyHok 31), a

3aTeM HaxaTb kHomnKy «Ok», nnbo knaBuwy «Enter» Ha knaemaType.

Y¥CTaHOBKA HMEHH 3NEMEHTA X

m AofaeneHme HOBOIO 2NaMaHTa.

ID: [test

‘o

A

PucyHok 31

Tenepb B cnucke rpynn nonb3oBaTenen 6yaet otobpaxkaTbCsl UMSA HOBOW CO34aHHOWN
rpynnbl (PUCYHOK 32).
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Swork Station/sub_Security/%2fusgris2fgrps

(It 4

[na 3agaHus KOHdUrypaumm HOBOW TPYIMbl HYXXHO LUESKHYTb NPaBOW KrlaBULLEN

MbIWUM MO Ha3BaHUKO TPyNnbl M B MOSIBUBLUEMCSH MeHIO BblbpaTb NyHKT «[MlepenTun»

(pycyHok 33).

PucyHok 32

1 CHCTeMHBIH KOHGHIrYpaTop: Work station
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B none «[lNonHoe umsa» Heobxoammo BBECTU ONMCaHWE HOBOW rpynnel, Hanpumep

«pynna TecToBbIX Monb3oBaTeneW» W HaxaTb | « | KHOMKYy unu knasuwy «Enter» Ha

KnaBsuatype (PUCYHOK 34).

YoanuTe

koo
PucyHok 33

43



’  CHCTeMHBbIH KoHGHrypaTop: Work station
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Ona Bbibopa B, B KoTOpown OyaeT XxpaHuTbCA MHGOPMaUMa O HOBOW rpymnne,

HeobXo4MMO  LENKHYTb NeBOW

AWork Station/sub_Security/grp_test/s2fprm%a2fldscr

PucyHok 34

Bl

KnaBuwEn Mblln MO

W

kKoMB06OKCY 1 B NOSIBUBLLEMCSH CUCKe BbiBpaTh HYyxHYI0 B[] (pncyHok 35).

7 CHcTeMHbIA kongHrypaTop: Work station
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PucyHok 35

Ona poGaeneHus nonb3oBaTernieil B HOBYK TPYNMy HYXXHO LWENKHYTb NpaBoii

Knasuwen mbiwn Ha none «lMonb3oBatenu» n Haxatb «[ob6aBuTb» (PUCYHOK 36).
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PucyHok 36

B nogasmBliemMca OkHe «,D,o6aBneH|/|e HOBOIro J3JieMeHTa» HY>XHO BBECTU WUMA

nonb3oBaTens, Hanpumep «test_usery» (pucyHok 37).

Y¥CTAaHOEBKa HMEHH 3NeMeHTa

AofaeneHWe HOBOrO 3NeMeHTa,

ID: |test_user

l W Ok HXoneHa]/

i

PucyHok 37
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B pesynbTate nonb3oBatenb «test user» Oygetr gobasneH B rpynny «Test»

(pycyHok 38).

¥7  CHCTeMHBIH KOHQHrypaTop: Work station
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PucyHok 38

5.5 MNopacuctema "TpaHcnopTtbl”
5.5.1 O6bwue ceedeHus

Moacuctema «TpaHcnopThl» NpegHa3HadeHa Ans obmeHa HeCTPYKTYPUPOBAHHBbIMU
AaHHbiMM mexgy SCADA n BHewHuMU cuctemamun. B ponm BHewWHWX cuctem MoryT
BbiICTynate U yganéHHble SCADA. [log HecTpyKTypMpOBaHHbIMW AaHHbIMW MOHMMAaEeTCs
MaccvB CUMBOJSIOB OnNpeaenéHHon AnuHbl. MoaynbHbiM OB6BLEKTOM, cogepXalmmca B
nogcucrteme «TpaHCnopTbl», BbICTYNaeT TUM TpaHcnopTa. Twun TpaHcrnopTa onpefenser
MEeXaHn3M nepeaayn HECTPYKTYPUPOBAHHbIX AaHHbIX. Hanpumep, 310 MoryT ObiTb:

e cokeTbl (TCP/UDP/UNIX);
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e KaHanbl;
e pasgensemasi namsaThb.

Mogocuctema "TpaHcnopTol" BKNKOYaeT NOAOEPXKKY BXOAOHbIX W BbIXOLHbIX
TpaHcnopToB. BxogHon TpaHCNopT NpeAHa3HadeH Ans 06Cny>XMBaHMsi BHELLHNX 3arnpoCcoB U
OTNpaBkM OTBETOB. BbixogHOM TpaHcnopT, HaobopoT, npefHa3HavyeH ANA OTNpaBKu
coobLLeHnI 1 OXMaaHMsa oTBeTa.

B SCADA peanusoBaHbl criegytowme Moaynun TpaHcnopra:

e nocnegoBaTenbHbI UHTEPENC;
® COKeTbl;
e SSL.

Tun TpaHcnopTa nocriedosamernbHbIl UHMepghelc wcnonb3yetca ans obmeHa
AaHHbIMU
yepes nocnegoBaTenbHble MHTepdencol Tuna RS232, RS485, GSM v ap. B pexume mogema
MoAdynemM noggepXkuBaeTcs  CMeLlaHHbiM  pexuM  paboTbl. CMeWaHHbIn  pexum
noapasymMmeBaeT Hanmyme BXO4HOro TpaHCnopTa, KOTOPbIN OXXUAAeT BHELUHUX NOOKMIOYEHWUHN,
a Takke BbIXOAHOroO TPaHCMopTa Ha TOM e YCTPOWMCTBe. T.e. BXOOQHOM TpaHcnopT 6yaet
UrHOpMpoOBaTb BCE 3anpocbl MNPU HanMyMM YCTAHOBMEHHOrO BbIXOAHBIM TPAHCMOPTOM
COeOVHEHUs, B TO e BpeMda BbIXOAHOW TpaHCNopT He OyaeT oCywecTBNATb MOMbITOK
YCTAHOBUTb COEOMHEHNE TMpPU HanMuynun MNOLKMIOYEHUS K BXOLHOMY TPaHCMOPTY WNu
COeIMHEeHUs APYroro BbIXO4HOro TpaHcnopTa, Hanpumep, ¢ ApyrmMm HOMepom TernedoHa.

MoOynb mpaHcriopma cokembl nNpefocTaBnsieT TPaHCMNOPT, OCHOBAHHbLIM Ha
cokeTax. [NogaepxmBaroTCa BXOAHOW M BbIXOOHOW TPAHCNOPTbI, OCHOBAHHbIE HA MHTEPHET
coketax: TCP, UDP un UNIX-cokeTe.

CKOHGUryprpOBaHHbIV 1 3anyLLeHHbI BXOLHOW TPAHCNOPT OTKPbIBAET CEPBEPHbI
COKET Onsi oXkungaHus coegmHeHna knneHTtoB. B cnyyae ¢ UNIX cokeTom cosgaértcsa damn
UNIX coketa. CokeTbl TCP n UNIX aBna0TC MHOMONOTOYHBIMU, T.€. MPU MOAKMHOYEHUN
KNUeHTa K cokeTaM [aHHbIX TUMOB CO34aETCA KITMEHTCKUMN COKET U HOBbIW MOTOK, B KOTOPOM
npousBoanTca obcnyxuBaHne knueHta. CepBepHbIN COKET B 3TOT MOMEHT NepexoauT K
OXMOAHUIO 3arnpoCcoB OT HOBOTO KNueHTa. Tak gocTturaeTcs napannenbHoe obcnyxuBaHue
KnueHToB. Kaxabld BXOOHOM COKET 00si3aTenbHO CBA3bIBAETCA C OOHUM W3 LOCTYMHbIX
TPaAHCMOPTHbIX MPOTOKOSIOB, KOTOPOMY nepedarTcsa Bxoadwme coobuieHns. B cBsaAske ¢
TPAHCMOPTHLIM ~ NPOTOKOSIOM  NOAAEPXKMBAETCA  MexaHu3M  00befuMHEeHUs  KyCKOB
pa3po3HEeHHbIX NpU Nepeaayve 3anpocos.

Modynb mpaHcriopma SSL ocywecTBnseT NogAEepPXKKY TPaHCNOPTOB, OCHOBAHHbLIX

Ha cnoe 6e3onacHbix coketoB (SSL). B ocHoBe mopyna nexut 6ubnuoteka OpenSSL.
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MogopoepxmnBaroTca BXoAsWMe N Ucxogswme TpaHcnopTbl npoTokonoB SSLv2, SSLv3 wu
TLSv1.

CKOH(UryprpoBaHHbI 1 3anyLLEHHbIN BXOAALLNA TPAHCNOPT OTKPbIBAET CEPBEPHbIN
SSL-cokeT Ana oxugaHna coeaMHeHnsa KnMeHToB. SSL-cokeT ABNAITCA MHOTONOTOYHbBIMY,
T.€. NPU MOAKMIOYEHUN KIMEHTa CO30aéTCH KnueHTckoe SSL-coegmMHeHe 1 HOBbIM MOTOK, B
KOTOPOM npoun3BoguTca obcnyxusaHue knuneHta. CepBepHbli SSL-COKET, B 3TOT MOMEHT,
nepexoouT K OXWAAHUIO 3anpoCoB OT HOBOro KriuveHTa. Takum obpasom, Jocturaercs
napannenbHoe o6CcnyXnBaHue KIMeHTOoB.

Kaxxablh BXOOHOW TpaHCrnopT obsi3aTeribHO CBSA3bIBAETCA C OOAHUM U3 OCTYMHbIX
TPaHCMOPTHLIX MPOTOKOSIOB, KOTOPOMY nepedarTca Bxoadwme coobuieHns. B cBsaAske ¢
TPaAHCMOPTHBLIM ~ MPOTOKOSIOM  MOAAEPXKMBAETCA  MexaHu3M  OobbedMHEeHMs  KyCKOB
pa3gpobneHHbIX, Npy nepegadye, 3anpocos.

CKOH(UryppoBaHHbIA WM 3anyLleHHbI BbIXOAHOW TpaHCNopT OTKpbiBaeT SSL
coevHeHVe C yKasaHHbIM cepBepoM. [1pu paspbiBe COeAVHEHUs, BbIXOAHOW TpaHCNopT
oTKNnto4aeTca. [Ana BO30OHOBNEHUSA COeAMHEHUS TPAHCNOPT HY>KHO ONSATb 3anyCTUTb.

[Ana nonHoueHHOM paboTbl MOAYNs HeobxoauMbl cepTUduKatTbl U MpuBaTHbIE
kntoun. B cnyyae ¢ BxoaHbIM SSL-TpaHcnopTom (cepBepom) oHM obsa3aTesnbHbl. B crnyvae ¢
BbIXOAHbIM SSL-TpaHCNOPTOM MX UCMOMb30BaHME XenaTenbHo.

MpocTenwen koHpUrypaumen ceptTugukaTa aBnseTcs caMmonognmcHom ceptTugukaT
1 NpuBaTHbLIN KNOY. Huxxe onncaHa npoueaypa nx co3gaHus ¢ NOMOLLbI0 YTUNUTLI openssl:

# "eHepauunsa CEKPeTHOro Knr4a

$ openssl genrsa -out ./key.pem -des3 -rand /var/log/messages 2048
# NeHepauyunsa camonoanMcaHHOro ceptudukarta

$ openssl req -x509 -new -key ./key.pem -out ./selfcert.pem -days 365

Hanee cogepxumoe hannos selfcert.pem n key.pem konnpyeTcs B TEKCTOBOE Mnosie
cepTudumkarta u knroya. lNaponb NpMBaTHOrO KNtoYa ycTaHaBnMBaeTCs B COOTBETCTBYIOLLEM
none.

5.5.2 KoHghueypupoeaHue nodcucmembi « TpaHcnopmabi»

[Ansa koHdUrypaumm noacnucteMbl NnpegycMoTpeHa KOpHeBasi CTpaHuLua nogcncTemMbl
"TpaHcnopTel", cogepxallasn Bknagku "Moacuctema”, "Mogynu" u "MomoLub".

Bua Bknagkm "lMogcuctema” nokasaH Ha pucyHke 39.
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PucyHok 39

Bknagka "lMogcuctema" cogepXuT Tabnuuy KOHUrypaumm BHELIHUX OS1S SaHHOWM
SCADA cTaHuui. BHeluHMe cTaHuMM MOryT BbiTb CUCTEMHBLIMU U NOSIb30BaTENBbCKUMU, YTO
BblbnpaeTcs COOTBETCTBYHOLUMM napaMeTpoM. CUCTEMHbIE BHELUHWE CTaHUMWU AOCTYMHbI
TONbKO NPUBUMErMPOBAHHOMY MOMb30BaTENO N UCNOMb3YITCSA KOMMIOHEHTAMU CUCTEMHOIO
Ha3Ha4YeHUs, Hanpumep, MexXaHW3MOM [OPU3OHTAlIbHOMO pe3epBUPOBaHUS U MOoAyfeM
DAQ.DAQGate.

Monb3oBaTenbCckne BHELLUHWE CTaHUMKW MPUBA3aHbl K MONb30BaTESO, KOTOPbIA UX
cosfasarl, a 3TO 3HAYUT, YTO CMUCOK MOSIb30BaTENbCKUX BHELUHUX CTaHUUA nHOMBMAOYyaneH
AN KaXO0ro nonb3oBaTens.

Monb3oBaTenbCkMe BHELLHME CTaHLMN UCMOMb3YTCS KOMMNOHEHTaMu rpacmyeckoro
nHtepcpenica, Hanpumep, UI.QTCfg n Ul.Vision. B Tabnuue BHEWHMX CTaHUUA BO3MOXHO
pobaBneHve 1 yaaneHue 3anvcen nNpo cTaHumio, a Takke nx mogmdpukauma. Kaxgasa sanvcb
COOEPXKUT Nons:

e |d - noeHTMdMKaTOp BHELLHEN CTaHLUWUK;

e /IMS - UMS BHELLUHEWN CTaHLUNUK;

e TpaHcriopm - BblIGOpP M3 cnucka moayns noacuctembl “"TpaHcnopTol" Ang

NCMNOJSIb30BaHNA ero B A0CTYMe K BHELWHEW CTaHUuK;
e AOQpec - agpec BHelUHeN cTaHuuM B popmaTte, cneumdpuniHom ans BbibpaHHOro
B npegblaywemM none moaynsa noacuctemsl "TpaHcnopTol". dopmaThl agpecoB

ANS pasnu4yHbIX TUNOB TPaHCMNOPTOB NpuBeAeHbl B Tabnuvue 3;
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e [lonb3oeamernb - MA/MOEHTUUKATOP Nonb3oBaTens yaanéHHoW CTaHuuu, oT
MMEHM KOTOPOro BbIMOMHATL NOAKNIOYEHNE;
e [laposb - naposib Nonb3oBaTensa yaanéHHon CTaHuuuy,;
e Pexxum — BbIOOP N3 CrMcKa peXUMOB:
- MOnb30BaTeENbCKUN — NPEeAOCTaBNSsET AEPEBO KOHMUrypaumm yganeHHoro
XOCTa,;
- CUCTEMHbIN — NpeaoCTaBsSeT BO3MOXHOCTb YKa3biBaTb NOLKITHOYEHMUE;
- NONb30BaTeSIbCKMN U CUCTEMHBIN — COBMELLAET ABa 3TUX pexnma.

Tabnuuya 3

Twvn TpaHcnopTa dopmart agpeca

MocnepoBatensHbIn, | [dev]:[spd]:[format]:[fc]:[mdm]. [ge:

BXOZHOM dev - agpec nocnegoBaTtensHoro ycrponctsaa (/dev/ttySO0);

spd - ckopocCTb nocregoBaTenbLHOro yctponcTtea s psaga: 300, 600,
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 230400,
460800, 500000, 576000 nnn 921600;

format - dopmart ACUMHXPOHHbIX AaHHbIX
"<pasmep><yéTtHocTb><cTton>" (8N1, 7E1, 502, ...);

fc - ynpaBneHue notokom: 'h' - annapatHoe (CRTSCTS), 's' -
nporpammHoe (IXON|IXOFF);

mdm - pexxum mogema, oxmaanme 'RING'.

MocneposatenbHbin, | [dev]:[spd]:[format]:[fc]:[modTel]. ae:

BbIXOAHOWN dev - agpec nocnegoBartenbHoro ycrponctea (/dev/ttyS0);

spd - ckopocCTb nocregoBaTensLHOro ycrponcrtea ua paaa: 300, 600,
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 230400,
460800, 500000, 576000 nnn 921600;

format - dopmat ACUHXPOHHbIX OaHHbIX
"<pasmep><4yétHocTb><cTton>" (8N1, 7E1, 502, ...);

fc - ynpasneHue notokom: 'h' - annapatHoe (CRTSCTS), 's' -
nporpammHoe (IXON|IXOFF);

modTel - TenedpoH Mogema, npucyTCTBUE ITOrO MNONS

nepekrnioyaeT TPaHCMnopT Ha paboTy B pexume MoaemMa.

CokeTbl, BXOAHON TCP:[agpec]:[nopT]:[pexum] rae:

agpec — Agpec, Ha KOTOPOM OTKpbIBaeTcsi CokeT. [ormkeH ObITb

04HUM M3 aapecoB xocTa. Ecnn Huyero He ykasaHo, To cokeT byaeT
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Twvn TpaHcnopTa

dopmat agpeca

AOCTyrneH Ha Bcex WHTepdencax xocta. [onyckalTcsa Kak
CUMBONbHOE, Tak 1 IP npeacraBneHne agpeca.

nopt — CeTeBoW NOPT, HA KOTOPOM OTKpbIBaAETCSA cokeT. Bo3aMOXHO
yKaszaHue CUMMBOSIbHOrO WMeHUM TnopTa (B COOTBETCTBUM C
/etc/services).

pexum — pexum paboTbl Bxoadawero coketa (0 — paspbiBaTb
coeuHeHune nocrie ceaHca nNpuém-oTeeT; 1 — He pa3pbiBaThb).
Mpumep: <TCP::10001:1> — TCP-cokeT [OCTyneH Ha Bcex
UHTepencax, OTKpbIT Ha nopty 10001 n coeguHeHua He
paspbiBaeT.

UDP:[agpec]:[nopT] rae:

agpec — Toxe 4to B TCP;

nopT — Toxke yto B TCP.

Mpumep: <UDP:localhost:10001> — UDP-cokeT OOCTYyNeH TOSbKO
Ha uHTepdence “localhost” n oTkpbIT Ha nopTty 10001.
UNIX:[ums]:[pexnm] rae:

nma — umsa goamna UNIX cokeTa;

pexunm — Toxe 4to B TCP.

Mpumep: <UNIX:/tmp/scada:1> — UNIX-cokeT AocTyneH 4yepes

dann /tmp/oscada n coegMHeHnst He pa3pbiBaeT.

CokeTbl, BbIXOOHOMN

TCP:[agpec]:[nopT] UDP:[agpec]:[nopT] rae:

agpec — Apgpec, C KOTOPbIM BbIMOSHAETCS COEOUHEHWeE.
[lonyckaTcs kak cMMBOJIbHOE, Tak U IP npeacrasneHve agpeca.
nopt — CeTeBOW MNOPT, C KOTOPbIM BbINOSIHAETCA COEANHEHME.
B0o3MOXHO yKaszaHWe CMMBOSIbHOrO MMEHU NopTa (B COOTBETCTBUU
c /etc/services).

Mpumep: <TCP:127.0.0.1:7634> — coegmHUTCA € NopToMm 7634 Ha
xocTte 127.0.0.1.

UNIX:[ums] rge:

nma — uma gpamna UNIX cokera.

Mpumep: <UNIX:/tmp/scada> — coeanHutca ¢ UNIX-cokeTom 4yepes

dann /tmp/scada.

SSL, BxogHoun

[appec]:[nopT]:[pexum]
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Twn TpaHcnopTa dopmart agpeca

agpec — Agpec, Ha KoTopoM oOTkpbiBaeTcss SSL. [ormkeH 6bITb

nxn

ogHUM K3 agpecoB xocTta. Ecnu ykasaHo To SSL ©6yget
AOCTYyNeH Ha BCexX uHTepdencax xocTta. [onyckalTca Kak
CUMBONbHOE, Tak U IP npeacraeBneHne agpeca.

nopT — CeTeBoW NOPT, HA KOTOPOM OTKpbIBaeTcs SSL. BoaMoXHO
yKasaHue CUMMBOSIbHOrO WMeHM nopTa (B COOTBETCTBUMM C
/etc/services).

pexum — SSL-pexum n Bepcus (SSLv2, SSLv3, SSLv23, TLSv1).

Mo ymonyaHuio 1 npu owmnbke ncnonbadyetca SSLv23

SSL, BbIxogHOM [agpec]:[nopT]:[pexnm]

agpec — Agpec, C KOTOPbIM BbINOMHAETCA COeOUHEHMe.
[lonyckatTcs kKak cMMBOSIbHOE Tak U IP npeacTasneHue agpeca.
nopt — CeTeBOW MNOPT, C KOTOPbIM BbINOSIHAETCA COeANHEHME.
Bo3MOXHO ykazaHne CMMBOSIbHOIO MMEHW NopTa (B COOTBETCTBUM
c /etc/services).

pexum — SSL-pexum n Bepcus (SSLv2, SSLv3, SSLv23, TLSv1).

Mo ymonyaHuio 1 npu owmnbke ncnonbdyetca SSLv23

Bknagka "Mopgynu" cogepXut CnMcok moayrnen nogcuctembl “TpaHcnopTbl”
noeHTUYHa Ana BCeX MOoAyIrbHbIX noacuctem. Bknagka "lMomowb" coaepXuT KpaTkyto

MOMOLLb ANS JAaHHOW CTPaHWULbI.
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Kaxgbin moaynb nogcuctemsl "TpaHcnopThl" npegocTaBnseT KOHUrypaunoHHY
CcTpaHuuy ¢ Bkrnagkamn "TpaHcnopTbl" 1 "Momowb". Bug Bknagkm "TpaHcnopTel” nokasaH Ha

pucyHke 40.
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PucyHok 40

Bknagka "TpaHcnopTbl" cOOepXUT CAUCOK BXOOHbIX W BbIXOAHbLIX TPAaHCMOPTOB,
3aperncTpupoBaHHbIX B MoAgyse. B KOHTEKCTHOM MEHIO CMIMCKOB TPaHCNOPTOB MOMb30BaTENto
npefocTaBnseTcss BO3MOXHOCTb [[o0OaBneHus, yadaneHus u nepexoga K HY>XHOMY
TpaHcnopTy. Bo Bknagke "lMomowb" cogepxmtcs nMHopmMauus O Mogyre noacucTeMsbl
"TpaHcnopTbl", cOCTaB KOTOPOWN MOEHTUYEH ONS BCEX MOAYNEN.

Kaxabln TpaHCNopT COOEPXUT COBCTBEHHYIO CTpaHuLy KOHurypaumm c OpHoMm
BKnagkon "TpaHcnopT". OTa BKNagka COAEPXUT OCHOBHbIE HACTPOWKM TpaHcnopTta. Bua

CTpaHuLbl BXOQHOrO TpaHCcnopTa nokasaH Ha pucyHke 41.
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PucyHok 41

BxogHon TpaHCNopT COAEPXKMT:

Pasgen "CocTtosiHne" - cogepXuT CBOMCTBA, XapakTepusylline COCTosiHMEe

TpaHcnopTa:

Cmamyc - nHpopMaLms O TeKyLLLEM COCTOSIHUX TpaHCNopTa U CTaTUCTUKA ero
paboThl;

BebinonHsaemcsi - coctosHne TpaHcnopTta "BeinonHsertca”;

6] mpaHciopma - apgpec B Ana XpaHeHus [OaHHbIX TpaHCnopTa,

Bbl6|/|paeTCFI M3 Crncka wesmn4komMm MbILUNn.

Paspgen "KoHdurypauusa" - HenocpeacTBEHHO COAEPXKUT MOSIS KOHpUrypauum:

ID - nHdbopmaumsa o ngeHTndukaTope TpaHCcnopTa;

Ums - ykasblBaeT UMA TpaHCNopTa;

OnucaHue - KpaTKkoe onMcaHue TpaHcnopTa 1 ero Ha3Ha4YeHus;

Adpec - agpec TpaHcnopTa B crneuMduyHoOM Ans Tuna TpaHcnopTta (Moayns)
dopmaTte. OnncaHme copmaTta 3anucu agpeca TpaHcnopTa, Kak npasusio,
OOCTYMNHO BO BCMbIBaKOLWLEN NOACKa3Ke 3TOro nons (cm. tadbnuuy 3);
TpaHcrnopmHbIl  NPOMOKOs/T - YyKa3blBaeT Ha MOoAynb TPaHCNOPTHOro
npoTokona (nogcmucrema "TpaHCNOPTHbIE MNPOTOKOSIbI"), KOTOPbIA OOITKEH

pa60TaTb B CBA3KE C AOaHHbIM BXOAHbIM TPAHCMOPTOM. T.e. nony4yeHHble
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HECTPYKTYpPMPOBaHHbIE AaHHble JTOT Moaynb OyaeT HanpaensaTb Ha
CTPYKTypm3aumio K1 06paboTKy YyKkasaHHOMY MOAYMIO TPAHCMNOPTHOrO
npoTokona.

- 3anyckamsb - ykasblBaeT Ha COCTOsiHME "BbinonHseTtca", B KOTOpoe crneayet
nepeBecTy TPaHCMOPT NPW 3arpy3ke;

- [nuHa oyepedu - pazmep ovepeaun COKeTOB;

- Makcumym KrnueHmog - MakCumaribHOe KOSIMYeCcTBO OBCnyXnMBaeMbiX
KNMEHTOB;

- BxoodHou 6ycpep - pasmep BxoaHoro bydepa;

- [llpuopumem — ypoBeHb npuoputeta (0 — cTaHAAPTHBIA NONb30BaTENbCKUI
npuopuTeT);

- Keep alive 3anpocoe — 3akpblTUe MNOOKMNIOYEHUSI MOCMNEe YKa3aHHOro
konun4yecTBa 3anpocos (ecnu 3agaH 0, TO HAKOrA4a He 3aKkpbiBaTb);

- Keep alive spemsi oxudaHus (C) - 3aKpbITUE NOOKITHOYEHUS NOCNEe OTCYTCTBUSA
3anpocoB B TEYEHUN yKa3aHHOro BPEMEHU (eCNK yKkasaH HOfMb, TO HUKOr4a He
3aKkpbIBaThb).

Bug CTpaHunuUbl BbIXOOAHOIO TpaHCNopTa NokKa3aH Ha PUCYHKe 42.

! CHCTeMHbIA KoHGHrypaTop: Work station

| ®=ziln  PegakTupoeadwe Bug MNomowe QT Starter
I900 e [3[) « 200 ma

ma ‘
B Waork station

BbixoaHok TpaHcnopT:KM 101

% Basel AaHHeIx

. TpaHcnopT Sanpoc
% BezonacHocTe E:
- Tpanenoptel ~ CocToAHMe

B @ SEL

Cratyc: OCTAaHOBAGH.

BeixOqHOW TRaHCTIoPT! Benannaeren: [

= 53‘ NocnennsaTensHEIl UHTep e B TpaHcnopra: E}

BX0HOM TPaRCIoPT,

Bxogeod TparcnopT,

Beix0aH04F TpaHCIopT: B G AR
B &8 CokeTel 10: KM101
BxOaHOA ToaHCRopT! ViMA: [KM 101 ]

B Beix0qHaid Tpancnopr:

M 101 OnucaHus:

L DPCUAOpCROsNeft
e OPCUALestS001
@y TpaHINOpPTHBIE NPOTOKOAL
- || Chop AaHHEIx
V' Nponepta o Appec: [TCPi192.168.190.175:502:0 ]
| Ap=KBEI Zanyckate! ¥
@ Cneunanehel2
- [l None3oeatensckre MHTephercEl
@ YnpaensHue MOyNAMW

55558

BpemMaHHeie MHTepEank: |5:1 ]

EfEEW.
PucyHok 42

BbixogHOM TpaHCNOPT COOAEPXKUT:
- Pasgen "CoctosiHMe" - coOepXuT CBOWCTBA, XapaKTepusyllme COCTOSHUE

TpaHcnopTa:
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- Cmamyc - vHOopMaLums O TeKyLleM COCTOSIHMM TpaHcropTa M cTaTUCTUMKa ero
paboThbl;

- BbirosniHsiemcsi - coctosiHne TpaHcnopTta "BbinonHaertca”;

- B[] mpa+Hcrnopma - agpec B[l ons xpaHeHus AaHHbIX TpaHcnopTa, BblbnpaeTca ns
crnmcka LWesTyKOM MbILLIN.

- Pasgen "KoHdurypaumus" - HenocpeCTBEHHO COAEPXUT NONSA KOHUrypaumm:

- ID - nHdopmaums 06 ngeHtudurkaTope TpaHCcnopTa;

- IMs - ykasblBaeT nMs TpaHCnopTa;

- OnucaHue - kpaTKoe onvcaHve TpaHCnopTa U ero HasHavYeHus;

- Adpec - agpec TpaHcnopTa B cneuuduMyHOM ANns Tuna TpadcnopTa (moayns)
dopmaTe. OnucaHne dopmaTa 3anucu agpeca TpaHCnopTa, Kak npasBurio, OOCTYMNHO BO
BCNJIbIBaKOLLEN nofackaske aToro nons (cM. tabnuuy 3);

- 3anyckampb - ykasblBaeT Ha cocTosiHMe "BbinonHseTtcsa", B KOoTopoe cregyer
nepeBecTy TPaHCMOPT NpW 3arpy3ke;

- BpemeHHble uHMepearsnbl - BPEMEHHble WHTepBanbl MHTepdenca B dopmaTe
cTpoku: "[conn]:[symbol]". I'ge:

conn - BpeMs OXuaaHna cCoeiHEHUs, T.e. oTBeTa OT yaan€HHOro ycTpomucTea.

symbol - Bpems cumBona B munnucekyHaax. Micnonbsyetca onst KOHTpons dakTa
OKOHYaHNA perma.

BbixogHOW TpaHCnopT, B AOMOMHEHWe, npedoctaBndeT BkNagky (opmMuvpoBaHUs
NnoJsib30BaTEeSIbCKOro 3anpoca Yepes gaHHbIM TpaHcnopT. Buag Bknagku nokasaH Ha pUCyHKe
43.
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PucyHok 43

Bknagka npegHasHaveHa Onda Hanagku CBA3W, a Takke Ana OTNagku NpOTOKOMOoB U
COOEPXKUT:

- Bpems (Mc) - nHpopmMaumsa O BpEMEHMU, 3aTpavyeHHOM Ha 3anpoc U MosnyveHune
OTBeTa;

- Pexxum - ykasblBaeT pexuM AaHHbIX, U3 cnncka "TekcT" n "BuHapHbIn", B KOTOPOM
OyneTt hopmmpoBaTbCs 3anpoc M NpenocTaBnATbCA OTBET. B GuHapHOM pexunme gaHHble
3anncbiBalOTCs NapaMy Yucen B LWEeCTHaguaTepUYyHOM UCYUCHEHUK, T.e. BanTtamu,
pasgenéHHbiMu npobenamu;

- OxulGamb matiMmaym — NPU3Hak OXuaaHus TammayTa npu nonyyvyeHmm oteeta. Npu
yCTaHOBKe 3TOro doniara 6ygeT oCyLecTBNATLCA OXuAaHMe BCeX KyCKOB OTBeTa, BNMOTb A0
OTCYTCTBUS AaHHbIX B Te4eHMEe TarnMayTa JoXuaaHusa oteeTta (Hanpumep, npotokon HTTP).

- Omnpasums - KOMaH4a OTNPaBUTb 3anpoc;

- 3anpoc - cogepXuT 3anpoc B BblIOpaHHOM pexnme npeacTaBreHnst AaHHbIX;

- Omeem - NnpegocTaBNAeT OTBET B BbIOPaHHOM pexxmme npeacTaBneHns JaHHbIX.
5.6 MNoacucrtema "TpaHcnopTHbIE NpPOTOKONbLI"

5.6.1 Obwue ceedeHus

Mogocuctema "TpaHcnOpTHbLIE MPOTOKOSLI" NpeAHasHavyeHa OnA CTPYKTypusaumm
AaHHbIX, NONyYeHHbIX OT nogcucTembl "TpaHcnopTb!”. 1o cyTn, noacuctema "TpaHCNOpTHLIE

NPOTOKOSbI" ABNSAETCA NpoJosikKeHnemM nogcuctemMbl "TpaHcnopThl" U BbIMOMHAET (PYyHKUMMU
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NPOBEPKN CTPYKTYPbl U LLIENOCTHOCTM NOSYyYEHHbIX AaHHbIX. Tak, ANs ykasaHUsa NpoTokona, B
CBA3KE C KOTOpbIM [JormkeH paboTtaTb TpaHCnopT, MpeaycMOTPeHO crneunansHoe
KOHurypaumoHHoe none. MogynbHbiM 0B6beKkTOM, cogepxawmmca B nogcucreme
"lMpoTokonbl", ABNseTcs cam nNpoTokosn. Hanpumep, TpaHCNOPTHLIMK MPOTOKONaMn MoryT
ObITb:

OPC UA;

cobcTBeHHbIN npoTokon SCADA,;

ModBUS;

HTTP;

Nonb30BaTENbCKNA MPOTOKOI.

IMonHyo Leno4ky CBSA3M MOXHO onucaTtb crneayroLwmm obpasom:

- cooOLleHne nepenaéTcs B TpaHCMOPT;

- TpaHcnopT nepenaér cooblieHne CBA3aHHOMY C HUM MPOTOKOMY MNYTEM CO34aHUsA
HOBOro 06beKTa NPOTOKONA;

- MPOTOKOS NPOBEPSIET LEeNOCTHOCTb AaHHbIX;

- €CInv NpULINKN BCe AaHHble, TO COOOLWMTb TPAHCMOPTY O NPeKpaLLEHNN OXNOAHUSA OaHHbIX
N nepegatb eMy OTBET MHAYe COOBLLUNTL, YTO HYXKHO OXNAATb ELUE;

- TpaHCnopT, NONy4MB NOATBEPXKAEHNE, OTCbINaeT OTBET U yaansdeT o6bekT NpoTOKoNa;

- ecnv noaTBepXAeHWa HeT, TO TPaHCNOPT NPOOOINKaeT OXuAaHue OaHHbIX, U B Clnyyae
NX NOCTYNSEHNs NnepeaaéT nx CoXxpaHEHHOMY OOBHEKTY NpOTOKona.

MopoepxuBatoTcsa NPOTOKOMbI U AN UCXOAAWMX TpaHCMnopToB. Mcxoaswmn
npoTokon 6epéT Ha cebsa yHKUMIO OBLLEHNSA C TPAHCNOPTOM U peanusaumto 0COBeHHOCTEN
npotokona. BHYyTpeHHAs cTopoHa 4OCTyna K NPOTOKONY peanua3yeTcsl MOTOKOBbIM 06pa3om
C COOBCTBEHHOW CTPYKTYPOW AN KaXOoro nNPOTOKOSIbHOro Moaynsi.  Takow MexaHu3m
NO3BONSIET BbINOSTHATL NPO3pPaYHbIN AOCTYN K BHELLHEN CUCTEME, MOCPEACTBOM TpaHCNopTa,
NpPOCTO yKa3blBas UM NPOTOKOMNA, C MOMOLLbIO KOTOPOro obcnyXmnBaTtb nepegadvy.

5.6.2 Modynb «OPC UA»

OPC UA - ato nnatdopMo-HE3aBUCUMbIA CTaH4APT, C MOMOLLbI KOTOPOro
CUCTEMbI N YCTPOMCTBA Pa3fIMYHOro TMna MoryT B3aMMOAEeNCTBOBaTb MYTEM OTNPaBKM
COO6LEHNN MeXay KITMEHTOM M CEPBEPOM Yepesd pasnnyHbie TUMnbl ceTen. MpoTokon
nogaepxmeaeT 6e3onacHoe B3aMMoaencTemne NyTém Banngauumn KNMeHToB U CEPBEPOB, a
Takke npotnsogenctems atakam. OPC UA onpeaensieT noHste CepBuChl, KOTOpbIe
cepBepa MOryT NpefocTaBnATb, a Takke CepPBUCHI, KOTOpPbIE CepBep NoAAepKMBaET AN

knueHTa. MHdopmauusa nepegaércsa B Buae onpenenénHbix OPC UA TMNoB gaHHbIX.
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OPC UA npepoctaBnsieT COBMELLEHNE UHTEIPUPOBAHHOIO apeCcHOro
NpOCTPaHCTBA N CEPBUCHON MoLenn. ITO NO3BOMSET CepBepy MHTErpupoBaTh JaHHbIE,
HapyLwweHus (Alarms) n cobbitus (Events), nctopuio B 3ToM agpeCcHOM NPOCTPaHCTBE, a
Takke NpegocTaBndaATb 4OCTYN K HAM NOCPEACTBOM UHTErpUPOBaHHbIX cepBuUcoB. CepBuUChI
TaKke NpPeaoCcTaBNAT NHTErPMPOBaHHYO Moaenb 6e3onacHoCTu.

OPC UA nosBonsieT cepBepam NpeaocTaBnsaTb A5 KIMMEHTOB onpeaenieHns TUnos,
Ans goctyna k obbektam u3 agpecHoro npoctpaHctea. OPC UA gonyckaeT
npegocTaBneHne AaHHbIX B pasnnyHbiX hopmaTax, BKnovast bmuHapHble cTpykTypbl n XML-
AOKyMeHTbI. Yepes agpecHoe NpoCTPaHCTBO KMMEHTLI MOTYT 3anpocuThb Y cepeepa
MeTaZlaHHble, KOTOpble OnMncbIBalOT dOpMaT AaHHbIX.

OPC UA pobaBnseTt nogaepKy MHOXXECTBEHHOW CBA3HOCTU MeXay y3namu
BMECTO NPOCTOro OrpaHNYeHns NnepapxmyHOCTbIO.

B A-CO®T mogynbs OPC UA cogepxuT Ko peanuaaumm npoTokonbHon Yactu OPC
UA Kak ans KIMeHTCKOro, Tak n gnsi cepsepHoro cepsucos. [na noctpoeHnss OPC UA
cepBepa 4oCTaTovHO co3haTh BXOAHOW TpaHcnopT, 0bbivHO aTo TCP-TpaHcnopT Moayns
Sockets, 1 BbIbpaTb B HEM MOAYNb AAHHOIO NPOTOKOMA (PUCYHOK 48), a Takke
CKOHUrypupoBaTb XOTS Obl OANH KOHEYHbIV y3er MogyNs NpoToKosa.

BxogHow TpaHcnopT co3gaeTcs B COOTBETCTBUM C NYHKTOM 5.5.2:

- B mogyne «TpaHcnopTbl» 006aBuUTbL BXOAHOW TpaHCnopT « COKeT»;

- B Ka4YecTBe TpPaHCNopPTHOro npoTtokona Belidopate OPC UA;

- yKasaTb agpec cepsepa v NopT COeANHEHUS;

- COXpaHUTb caenaHHble nameHeHna B b1.

Ha pucyHke 47 npencraBneHO OKHO HACTPOMKM BXOOHOIO TpaHcnopTa

«opcServer».
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i CHCTeMHBIH KOHGUrypaTop: Work station

@aitn  PedakTuposaniue Bug MomMoue QT Starter
19 00 e [e 200 @A
L 7T Irme | BxogHo¥i TpaHcropT: opcServer
ServerQbries VAANEHHERA C... /Server P+ (A G
- Wark station SloKanLHan c.. MOrkSt: [Trancnaer |
% B33kl AaHHEIX Nopcncrema  Workst:
i BezonacHocTe MNoasucTera  Workst; — CoETEE
& TpancnopTel MNoasncTeMa  /Workst n “ “ _
@ ssL Moy ne NOPKSt CraTyc: 3anyweH. CoeaHHeHHH 1, oTHKPLITO 1. TPapHK BX0AALMH 21.8KHE, HEXOAALLHH 22 7TKHE. 3aKpLITO COBAHHEHHH N0 NHMHTY O.
3 NocneaoBaTensHeIA MHTepheilc Mogyne WorkSt: BrinonHaetca: (&
Bt Coketl Moy SWorkSt; 54 Tpancnopra; [+ [~
- BX0aHOL rpaHCOpT: Bx0mHOf Tpa.. i
i ARM_APP Bx0AHol Tpa... /Workst: [~ KoHgurypauy
- ServersGKSs1 Bx0AHOM Tpa... /Workst: 1D: opeserver
L UdalARM Bx0AHOMR Tpa... /Workst: - [ ]
Main wwW-interface Bx0AHO Tpa... /Workst:
- Reserve WWW-interface orkSt: Omeieaiez
opcS erver forkSt]
ToaHCIOPT.
&l TpaHCMOpTHLIE NPOTOKObI Mopcncrema  /WorkSt:
B HTTP-peanuzaums Mogyne SWorkSt;
e ModBUS Mogyne SWork St
[ QPC A Mogyne SWorkst Agpec: TCP:199.168.190.15:35700
*server KOHEUHLIA ... /WOrkSt: TpaHCcNopTHLIA NpoToKkon: OPC_UA
P COBCTERHHEIT MPOTOKOA CHITeMEl CKALA Moayne SHOrkSt; Famyckate: [
6 NoMb30BaTENs KA NPOTOKDN Moayne SHOrKSt; P ———e
7| Cop AanHex Nopcncrema  /WorkSt: =
oo e e o e
E Bnoumeil BELMCAUTENE Mogyne JiorkSt: BroaHoi Gydep (KGaiT) §
€ LLIN03 NPUeMa AaHHbEIX N0 USMEHEHMIo Mogyne Forkst nNpuopurer: 0
« &% N3 MCTOLHNKOR AaHHLIX MOogyk SWarkst: =
& AV e —
. IEC 0870-5-104 Moayne /Harkst Keop alive Bpems oxmmarua () |0 =)
f BemWcAMTens Ha Java NOAOBHOM AZLIKS Moayne SHOrkSt;
NOrMHEcKUi YpoESHE Moayne SHOrKSt;
~ ModBUS Moy SWorkSt;
= OPC UA Moy SWorkSt;
CHKH Kowtponnep  /WorkSt
G test2 KowTponnep  /WorkSt
- parametr MNapamerp JSWorkst:
testOPC KouTponnep  /WorkSst:
© KAMeHT guarHocTnkm MTK Mogyne SNOrkSt
== SNMP Moy SHOrKSt;
- C6iop AaHHbIX Siemens Moayne SHorkSt;
BuBimorexa wataoHos. Suruoress ... tmplt.
W Mposepka AaHHbIX Moacncrema  /WorkSt:
ApXUBE Nopcncrema  WorkSt:
&) CneymancHele Nogcwcrema  Workst] |
- [ NonwzoBaTensckue uHTeppeiice! MogcncTema  SWorkSt:
| € YNpaBNgHNe MOSYNAMM NogcncTema I/kasEt]E
<

J

[Ifkeot] g

PucyHok 44

Bxogswme 3anpocChbl K MOAYJTHO-NPOTOKOITY O6pa6aTbIBaIOTCFI moaynem B

COOTBETCTBUMN CO CKOHPUIYpUPOBaAHHBIMU KOHEYHbIMKU y3nammu OPC UA.

KoHeuHbin y3en npotokona OPC UA - ato daktnyeckm ob6bekt cepepa OPC UA. B

A-COO®T peannsoBaHbl TOMbKO fNOKasnbHbIE KOHEYHbIE Y3Sbl. JlIoKanbHbIN KOHEYHbIN y3en

npegHasHayeH ansa npegocrasnenus pecypcos SCADA-cTtaHumm no npotokosny OPC UA.

O6Lwasn koHUrypaLms KOHEYHOrO y3ra OCyLLECTBNSIETCA Ha rMaBHOW BKaake

CTpaHuubl « TpaHCNOPTHbLIE MPOTOKOMbI» NapameTpamMu:

COCTOAHME Y3J1la, a WMEeHHO: CTaTyC,

KOHoUrypaumio;

naeHTnduKaTop, UMS U oNMcaHue yana;

"Bkriroyenr"

n uma bB[l, cogepxawen

COCTOsIHME, B KOTOpPOE NepeBoanTb y3ern rnpu 3arpyske: "Bkroyen";

TN KognpoBaHua npotokona ("bBuHapHbIn");

URL koHe4HOM TOYKN — agpec cepBepa 1 NOpT COeANHEHUS;

cepTudmkat cepsepa B gopmaTte PEM - none o6s3atensHoe Ans 3anonHEHNS;

npvBaTHbIN KNtod B hopmaTte PEM - none obsi3atenbHoe s 3anofnHEHUS;

nonuTukn 6esonacHoCTn cepeepa — BblbpaeTcsa 3HadeHne None(HeT).
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7! CHCTeMHBIH KOHUrypaTop: Work station
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PucyHok 45
HacTtponka knnenta OPC UA ocyLuectsnaeTcs B O4HOMMEHHOM Moayne
nogcmnctembl «CO0p gaHHbIX».
5.6.3 Modynb «<HTTP»

Mopgynb TpaHcnopTHoro npotokona HTTP npegHasHayeH onga peanu3aumm
noaaepXkn
ceteBoro npotokona HTTP (Hypertext Transfer Protocol) B cucteme SCADA.

MpoTtokon HTTP ucnonesyetca ona nepenayn cogepxmmoro WWW. Tak, yepes
HTTP
nepegatTcsa cneaywowme Tmnbl OKyMmeHToB: html, xhtml, png, java u gpyrvne. lo6asnexHne
nogaepxkn HTTP B A-CO®T B komnnekce ¢ TpaHcnopTtom Sockets no3sonser
peanu3oBbiBaTb pasfinyHble nosfib3oBaTtensckme pyHkunm Ha ocHoee WWW nHTepdeica.
Moaynb HTTP peanuayeT aBa ocHOBHbIX MeToga npotokona HTTP: GET n POST. Mogynb
HTTP obecneunBaet koHTponb uenoctHoctn HTTP-3anpocoB 1, COBMECTHO C
TpaHcnopToM Sockets, no3BondaeT “cobupatb”’ LENOCTHbIE 3anpPoChl U3 UX PParMeHTOB, a
Takke obecrneymBaTb COXpaHeHne coeanHeHus xmebiMm (Keep-Alive).

[na rmbkoro noakNtoYeHNa NoNb30BaTENbCKUX MHTEPENCOB K AAHHOMY MOAYIIHO
NCNosnb3yrTca Moaynu nogcuctemsl “onb3oBaTtenbckue MHTepgencsl” ¢

AO0NOSTHUTENbHBIM UHAOPMAaUNOHHBLIM nonem “SubType”, nmetowmm 3HadeHne “WWW”.
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B 3anpocax k Web pecypcam ncnonb3dyetca URL (Universal Resource Locator),
KOTOpbI NepefaeTca Kak oCHOBHOW napameTp Yepe3 HTTP. NepBbin aniemMeHT
3anpawwunsaemoro URL ncnonbayetca ona ngeHtndpukauum mogyna Ul. Hanpumep URL:
http://localhost:10002/WebCfg o3HavaeT obpaweHme k mogynio "WebCfg" Ha xocTe
http://localhost:10002. B cnyyae owumbo4HOro ykasaHusa ngeHtudukatopa mogynsa nnm npu
obpalueHnn Boobule 6e3 naeHTudukatopa "HTTP" mogynb reHepupyeT guanor
WMHopmauumn o Bxoae u ¢ npefocTaBrieHMeM Bbibopa 04HOro U3 JOCTYMHbIX
nosib3oBaTesIbCKUX NHTEPENCOB.

5.6.4 Modynb «ModBUS»

ModBUS — KOMMYHWKaLUMOHHBIN NPOTOKOS1, OCHOBaHb Ha KIMEHT-CEPBEPHON
apXUTEKType Ans UCnosfb30BaHMs B KOHTpoMnepax ¢ nporpammupyemon norukon (PLC).
LLinpoko npumeHsieTca Ans opraHnsauum CBsi3u NPOMBbILLIEHHOIO 3N1EKTPOHHOIO
obopynosaHus. Mcnonb3yeT Ana nepefayv AaHHbIX Yepes nocrnegoBaTeribHble IMHUN
cBsa3n RS-485, RS-422, RS-232, a takke cetn TCP/IP.

CywecTtBytoT Tpu pexuma npotokona: ModBUS/RTU, ModBUS/ASCII n
ModBUS/TCP. lNepBble gBa MCNONb3YOT nocnegoBaTesnbHble IMHUK CBS3M (B OCHOBHOM
RS-485, pexe RS-422/RS-232), nocnegHui ncnonb3yeT Ans nepegaydn JaHHbIX ceTu
TCP/IP.

Moaynb «ModBUS» nogcmnctembl « C60p AaHHbIX» NpegocTaBnseT BO3MOXHOCTb
cobupaTb MHOPMALMIO Y pasfiMYHbIX YCTPOMUCTB No npoTokony ModBUS Bo Bcex pexumax,
a Tarke MogynemMm peanuayTcs (OYHKLUUN rOpU30OHTanbHOro pe3epBnpoBaHng, a UMEHHO
COBMECTHOWM paboThbl C yaanéHHOW CTaHUMEN 3TOrO e YPOBHS. B To e BpeMa mMoaynb
NPOTOKONa NO3BONSET chOPMMPOBATDL M BblAaTb AaHHblE Mo npoTokony ModBUS B
pasnnyHbIX pexnmMax u Yyepes nHTepdencsl, nogaepkneaemMble MogynaMum NOACUCTEMbI
"TpaHcnopTbl".

MpoTtokon ModBUS/RTU npegnonaraet ogHo Beayllee (3anpalumBatoLLee)
YCTPOWCTBO B NnHMM (Master), KoTopoe MOXeT nepeaaBaTb KOMaHAbl OAHOMY MUMn
HEeCKOSbKMM BeJOMbIM YCTpoNcTBaM (slave), obpalwiascb K HUM MO YHUKANIbHOMY B JIMHUMK
agpecy. CnHTakcuc komaHg, NpoToKoa No3BondeT agpecoBatb 247 yCTPOUCTB HA OAHOWN
nnHUK cBa3un ctaHgapta RS-485 (pexe RS-422 nnun RS-232). B cnyyae ¢ pexumom TCP
agpecauns UCKNoYeHa 13 NpPoToKona, NOCKOmbKy BbinonHseTcs Ha yposHe TCP/IP cTeka.

NHnumnaTtusa nposeneHnst obmeHa Bcerga McxoamT OT BeayLLero ycTpomncTea.
Benomble ycTponctea npocnyLumBatoT NUMHUIO cBA3n. Mactep nogaét 3anpoc (nocblinka,
nocrnegoBaTenbHOCTb 6anT) B NMMHUIO N NEePexXoanT B COCTOSHME NPOCNYLUNBAHUS NNHUA

cBa3n. Begomoe ycTpoicTBO OTBEYaET Ha 3anpoc, NpuLLeawnii B ero agpec.
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OkoHYaHuMe OTBETHOM MOCHLINKN onpeaendeTcs B 3aBUCMMOCTU OT pexuma. B
pexunme RTU okoH4YaHMe NOoCbINKK onpegenseTca no BpeMeHHOMY UHTepBany Mexay
OKOH4YaHWeM npuéma npeablaywero 6anta n Ha4anom nNnpuéma crneayruiero, Bpems
cumBona. Ecnu aToT nHTepBan npesbicun Bpems, Heobxoaumoe Anga npuéma nontopa
GariTa Ha 3aQaHHOM CKOPOCTM Nepeaaydn To Npuém penima oTeeTa cumTaeTcs
3aBepLéHHbIM. B pexxume ASCII kpuTeprem okoH4YaHUs NOCbINKK siBRsieTca cumBon '\r', a B
pexxume TCP — oxumaaembi pasmep Nocbisikv, MHpopMaumsa 0 KOTOPOM NPUCYTCTBYET B
3arosioBke nakeTa.

Bce onepauuu ¢ gaHHbIMM NpUBS3aHbl K HYNHO, KaXXabl BUA, OaHHbIX (perncTp, our,
pernuctp Bxoga unun 6uta Bxoga) HaumHatotcs ¢ agpeca 0000 n 3akaH4mBaroTcs 65535.

B npotokone ModBUS MOXHO BblAENNTb HECKOSIbKO MOAMHOXECTB KOMaHA;:

- CcTpaHgapTHble — kogbl 1 - 21;

- pesepB And paclMpeHHbIX PYyHKUMIA — Koabl 22-64;
- nonb3oBaTenbCckue — koabl 65-119;

- pesepB AN BHYTPEHHUX HYXA — koAbl 120-255.

Mogynem cbopa gaHHbIX ncnosbaytcs komaHabl 0x03 1 0x06(0x10) ansa YteHna n
3anucu pernctpos, 0x01 1 0x05(0x0F) ansa yteHunsa n 3anucm 6utos, 0x02 n 0x04 ans
YyTeHust BuTa 1 permctpa BXxoga COOTBETCTBEHHO.

Mopgynb npoTokona obpabaTbiBaeT 3anpockl komaHgamm 0x03 n 0x06(0x10) onsa
yTeHus u 3anucu pernctpos, 0x01 n 0x05(0x0F) ansa yteHusa n 3anucn GUTOB.

BxogHas YacTb ob6cnyXnBaHusa 3anpocoB K MOAYI0 NPOTOKOSa OCyLecTBNAeT
npoBepKy 1 06paboTKy 3anpocoB NOCPeACTBOM OOBEKTOB Y3M0oB. Y3en npoTokona
3KBMBaneHTeH duamyeckomy y3ny yctponctea cetn ModBUS. Y3en npoTokona mMoxeT
paboTaTtb B TPEX pexumax:

"[laHHble" — pexnm oTpaxkeHns gaHHbIx cuctembl SCADA Ha MaccuBbl PErMCTPOB U
6utoB ModBUS c nepegadven nx no 3anpocy KINMEHTCKOro y3na unn mactepa,;

"Lnto3 y3na" — pexum nepeHanpasneHns (LLUn30BaHUSA) 3anpoCcoB K y3ny B Apyrou
cetn ModBUS yepes gaHHbIN y3en;

"LLnto3 ceTn" — pexum nepeHanpasneHns 3anpocoB K Nobomy yany B Apyryto ceTb
ModBUS, cdakTnyecku BbINOMHAS MHTErpaunio Heckonbkmux ceten ModBUS B oaHy.

lMockonbKy y3noB NPOTOKOMNA MOXET OblTb CO34aHO MHOXECTBO, TO NOfy4YaeTcs, YTo
Ha ogHOM uHTepdence, T.e. B ogHou ceTn, ogHa SCADA-CcTaHUMA MOXET Npo3payHo

npeacTaBnNATb HECKONbLKO y3rnoB cet ModBUS ¢ pasnuyHbiMu aHHbIMUA.
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5.6.5 Modynb «CobcmeeHHbIU npomokosn cucmembl SCADA» (SelfSystem)

Mopgynb TpaHcnopTHOro npotokona SelfSystem npegHasHaveH ons oTpa)keHus
nHTepgenca ynpasneHna SCADA-cuctemMbl B CETb C LieNbio NpeaocTaBieHns
BO3MOXHOCTM BHELUHUM cucTemMaM B3anmopgencTsoBaTb ¢ cuctemon SCADA, a Takke ons
B3aMMOOENCTBUA CTaHUMIN, NOCTPOEHHbIX Ha ocHoBe SCADA mexay cobon. Mogynb
ncnonb3yeTcs Ans obecnevyeHnsa yganéHHoro KoHgurypmposaHusa ogHon SCADA cTaHuum
N3 Opyron Yyepes ceTb NOCPeaCTBOM MoAyns koHdurypuposaHus QTCfg.

5.6.6 Modynb «llonnb3osamenbckuli npomokos» (UserProtocol)

Mopgynb TpaHcnopTHoro npotokona UserProtocol npegHasHaveH ans
npegocTaBneHns Nonb3oBaTento BO3MOXHOCTU CO34aHUSA peanu3auumn pasnuyHbIxX
NPOTOKOSIOB COBCTBEHHLIMU CMaMM Ha OAHOM U3 BHYTPEHHUX s3blkoB SCADA, 06bI4HO
JavaLikeCalc, u, He npuberas, K HU3KOypOBHEBOMY nporpammupoBaHuio SCADA.

OcHoBHas uenb Moayns - ynpoctutb 3agady nogknoveHns Kk cucteme SCADA
YCTPONCTB UCTOYHMKOB AaHHbIX, KOTOPblE UMEIOT HE3HAYUTENbHOE pacnpocTpaHeHne n/mnm
npegocTaBnAT JOCTYN K COBCTBEHHBLIM AaHHbLIM NO creumduyeckomy NpoToKony, 06bIYHO
A0CTaTOYHO NPOCTOMY AN peanu3aumn Ha BHyTpeHHeM a3blike SCADA. [ins peanusauum
3TOro NpefocTaBnseTcss MexaHn3mM hopMMPOBaHNS MPOTOKONA UCXOASALLEro 3anpoca.

Kpome mexaHu3ma npoTokona ncxogsuero 3anpoca npesocraBnseTcs MexaHnsm
NPOTOKONa BXOAsLEro 3anpoca, kotopbi no3sonaetr SCADA obcnyxmBaTtb 3anpochl Ha
noslydeHne gaHHbIX Mo cneumduyeckum NpoToKosiam, KoTopble 4OCTaTOYHO NPOCTO MOTyT
ObITb peanu3oBaHbl Ha BHYTpeHHeM a3blike SCADA.

Mopgynb npegocrtaBnseT BO3MOXHOCTb CO34aHNA peanu3aunn MHOXecTBa

pasnnyHbIX NPOTOKOMNOB B 06bekTe "lMonb3oBaTenscknin NpoTokon" (pUcyHok 49).
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¥  CUcTemMHbIAd koHurypaTop: Work station

PaHn  PefakTHpoEaHWe Bua Momowe QTStarter
9 00 @ [ q 200 @

||/|MF|
Eh-wwork station

% Basbl faHHbIR

4 BesonacHocTh
TpaHcnapTel
TpaEHEAapTHEIE Np..
HTTP-peannza... CocToaHvWe: BrAOYEeH. 3anpoweHo BXod0E 0, BbIXOAOB 0.
ModBUS BrnoueH: (¥
oPC Ua EA: [PDstgreSQL.base |-]
- 752 COABCTEEHHBIA ...
El- ), MonbsoBaTens... ~KoHprrypauna

. ID: test
| CBop AaHHbR
- MNpoEepKa AaHHbR B [ ]
| ApxHEDI onvcaHve:
- CReyranbHbE
o [9 Monezoeatensckm..,
- R YApaBnEHWE MOAY...

MNMonb30BarenbcKnii nporokon: test

Monb3oEaTensCKMi NpoTokon | Bxoa | Beixoa

—CocTOAHHE

E-E-E-0-EHE....

Brmouate: 3

p
PucyHok 46

[(MaBHas Bknagka cooepXmUT OCHOBHbIE HACTPOMKM NOMNb30BaTENbCKOro NPOTOKOa:
Pasgen "CocTtosHue" - coaepxmMT CBOMCTBA, XapaKTepuUsyroLme COCTOSAHNE NPOToKonNa:

CocmosiHue - Tekylee COCTOAHME NPOToKoNa.

BkrtoueH - cocTtosiHue npoTtokona "Bknroyen".

B/ - B[l B KOTOPOW XpaHUTCA KOHUrypauuns.
Paspgen "KoHdurypauua" - HenocpeaCcTBEHHO COAEPXKUT MO KOHpUrypauum:

ID - nHcpopmauusa o6 ngeHTnprkaTope NnpoTokona.

Ums - ykasbiBaeT UMs NpOTOKOMa.

OnucaHue - kpaTkoe onMcaHue NPoTOKOoSa U ero HasHa4YeHNS.

Bkriroyame - ykasblBaeT Ha COCTOAHUe "BkntoyeH", B KOTOpoe nepeBoanTb NPOTOKOJ
npu 3arpyske.

5.6.7 KoHepueypupoeaHue nodcucmembi « TpaHCMOPMHbLI€ MPOMOKOJIbI»

[ns KoHdMrypauum noacncTembl NpeaycMoTpeHa KopHeBasi CTpaHuua NoacucTeMbI

"TpaHcnopTHble NpoToKonNbI", cogepxaliasa sknagkm "Moaynn" n "lNomouwb".
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Bknagka "Mopgynun" (pucyHok 47) cogepXuT CnMcoKk Moaynen noncuctembl

"TpaHcnopTHbIE NPOTOKONbLI".

7' CMCTeMHbIH KOHGHrypaTop: Work station

Dain  PepakTWpoBaHke Bug  Momowe QT Starter

iI900 200 md

® [d

VmA -
Gk Work station
- T Bazbl faHHeIx
E- 1, BezonacHocTs

§ TpaHcnopTel

Moacucrema: TpaHcnopTHeIE MPOTOKOMbI

rMogyne MomMoLs

4 Mogym:

B #f TpaHcnopTHele NpOTOKOs! Ay

| CHop AsHHeI HTTP-peanmzauma
El- W MpoEepka AaHHbIX MadBUS

: OFCUA

 Apueel

- @ CreumansHee

H Nonesoeatentokie MHTEpHEMcEl
L &P YNpaBneHne MOgynAMA

CofcTEEHHEIM NPOTOKOA ChcTemel ATOM-HH
MNoAkz0BaTenECKuWi NpOTOKON

11 [+
[ l

/Work Station/sub_Protocol/% 2fmod#2fbr

(=0t 4

PucyHok 47

Bknagka "Momowp" cogepXXmnT KpaTKyro NOMOLLb ANS JaHHOW CTpaHuUUbl.

Kaxgbim mMoaynb noacuctembl "TpaHCnopTHble MPOTOKOMbI" npegoctaBndaeT
KOH(OUIYpaUMOHHYI0 CTpaHuly C WHAMBUAYalbHbIMW HACTPOMKaMm B COOTBETCTBUMM C
BblOpaHHbIM NPOTOKOSIOM, a Takke COAepXUT Bknagky "MNMomowp" ¢ nHpopmaumen o mogyne

nogcuctembl (PUCYHOK 48).

¥! CHCTeMHbli KOHGHrypaTop: Work station

Pain  PepaktupoeaHue  Bug,  Oomowe QT Starter
- - g

i9 000066 200
Fims
- Wark station

TW Bazbl AaHHEIX -
4 BezonacHocTe Yaael | OTueT
¢ TpaHcnoptel
@ TpaHCNOopTHEIS NPOTOKOAE!

PE HTTP-peanmzauma
- ModBUS

WA

— Moayne: ModBus

Moot

~ MHOpMaLmMA 0 Mogyne

Mogyne: ModBus
M5 ModBUS

= OPC UA
i T COACTESHHBIR ApOTOKOA CUCT
- gy MoAb30BaTensLCkMiA NPOTOKO
| CHop AaHHLIX

W MpoBapKa OaHHEIX

| Aprnesl

- & CneumankHeie

-3 NonbsoBaTeALCKME MHTEphEkcs

Tun: Protocol

WMcToqHuk: Jusr/lib/scada/dag_ModBus.so

Vaersion: 2.0.0

ABTOp:

OnucaHue: MpeAocTaENALT peaNHIaLUMI0 NPOTOKOAOE Nog,

H Modbus/ASCIT NpoTOKOAKI.
NWugHzMA: GPL2

TCA

/TCP,

/RTU

- YPaBASHHE MOSyAAML

Kl I—— 7
I l

Jwork Station/sub_Protocol/mod_ModBus/%2fhelp%2fim_inf%2f Source

[Ifecd

PucyHok 48

5.7 MNopcuctema "C60p AaHHbLIX"
5.7.1 Obwue ceedeHus

Moaocnctema «COOp OaHHbIX» MNpegHasHadyeHa ana obecnedeHus noaaepXKky
NCTOYHMKOB AUHaMMNYeCKnX gaHHblx, 6yab 1o PLC-koHTponnepsbl, nnatel YCO, BupTyanbHbie

WUCTOYHUKKN U T.4., @ TaKKe pasnuyHbiXx MexaHnamoB B3aumogenctemsa B SCADA. B cpyHkumn
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3TON noacucTeMbl BXOOUT npefocTaBfieHMe MOSTyYEeHHbIX AaHHbIX B CTPYKTYPUPOBAHHOM
Bnae n obecneyeHune ynpaBrneHnsa 3TMMU 4aHHbIMKU, HAaNpUMep, MoANMUKaUmna aHHbIX.

Moaocuctema sasnsetca moayneHoW. B kayectBe monyns nogcuctemMbl BbICTynaeT
ApanBeep Onsi CONPSXXeHUs C UCTOYHMKOM [AaHHbIX OTAENbHOro Tvna. Kaxabin Moaynb MOXeT
cogepXaTtb KOHUrypauuio HECKOSNbKMX YCTPOWCTB JTOro Tuna B Buae OObEKToB
"KoHTponnep" SCADA.

B HacTosLee BpeMsa noaaepXuearoTcs criegyowme TUnbl UICTOYHUKOB AaHHbIX:

cbop AaHHbIX onepaumoHHon cuctembl (OC);

ONOYHbIN BbIMUCINTEND;

BbluMCNUTENb Ha Java-nogobHOM A3bIKE;

LUSKO3 NpMEeMa LaHHbIX N0 N3MeHeHUIo oT yaaneHHbix SCADA cTaHuuMK B NOKanbHYyo;

LUMHO3 UCTOYHMKOB AaHHbIX nogcuctemsl "Coop gaHHbIX" oT ogHon SCADA cTaHuuu K pyrown;
npotokon HART;

npoTokon ModBUS;

npotokon OPC UA;

DCON KnMeHT - peanusaums  KnmeHTckoro cepsuca npotokona DCON,
nogaepxunsaetcda npotokon I-7000 DCON;

IEC 60870-5-104 knneHT;

IEC 61850 knueHT;

KnneHnT gunarHoctukn MTK;

TANGO;

PCI;

cbop OaHHbIX CETEBbIX YCTPOMUCTB NocpeacTtsoM npotokona SNMP;

NMCTOYHUK JaHHbIX normyeckoro yposHa SCADA.

Kaxablh TN UCTOYHMKA BbLINOSIHEH B BUOE OTAENbHOIrO MOAYMS, KOTOPbIA MOXET
ObITb nogkntoyeH/oTknoYeH. OnncaHme ocobeHHOCTEN UCTOYHMKOB OaHHbIX MPUBEAEHO B
YacTax 3 1 4 HacTosLLero pykoBoacTea oneparopa.

B TtepmuHax cuctembl SCADA npepocTtaBnsioTca crnegywowme obbekTbl angd
obcnyXuBaHusa MexaHnama cbopa gaHHbIX:

aTpnbyT — OOBLEKT OTPaXEHUS OaHHbIX CUrHana, BKMOYaAeT TeKyllee 3HayYeHue C
TUMOM CUrHana n UCTOPUK N3MEHEHUST 3HAYEHWUI;

napametp — 06bekT rpynnbl  aTtpmbyToB (CUrHAMoOB) CO  CTPYKTYPOM,
COOTBETCTBYHOLLEN OCODEHHOCTAM OTAESTbHO B3ATOMO UCTOYHMKA AAHHbIX;

KOHTpOrnep — 06bEKT OTAENbHOIO YCTPONCTBA AaHHbIX.
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OTaenbHO B3ATLIM KOHTPOSIEP MOXET coAepxaTb MnapameTpbl onpeaeriéHHbIX
Moaysfiem Tunos. Hanpumep, napameTpbl aHanoroBoro Tuna: OCHOBHOW WHGOpMaLMewn,
KOTOPYIO OHM MNpedoCTaBnAlT, SABNAETCA 3HA4YeHuWe Lerioro Wnu BeLleCTBEHHOro Tuna.
CTpykTypHO napameTp npeacTtaBnsetr cobow cnvcok aTtpmbyToB, KOTOpble W coaepxat
AaHHble. ATpuOyTbl MOryT ObiTb 4YeTblpéx 6as3oBbIX TMMOB: CMMBOSIbHAs CTpOKa (TEKCT),
uernoe, BeLLEeCTBEHHOE U JTOrMYECKUA TUM.

MCTOYHMK OUHAMUYECKNX OaHHbIX MOXET ObITb yAanéHHbIM, T.e. 6bITb NOAKMOYEH
Ha yaanéHHon SCADA-cucTteme.

5.7.2 KoHgpueypupoeaHue nodcucmembl «C60p OaHHbIX»

[na KoHdurypauum noacucTemMsl NpeaycMoTpeHa KopHeBasi CTpaHuua NOACUCTEMBI
"Cbop paHHbIX", cogepxawas Bknagku "PesepBupoBaHue", "3agauum cobbiTmin  no
nameHeHuno", "brubnuotekun wabnoHos", "Mogynu" n "lMomowyb". Bknagka "3agaym cobbitui
Mo N3MEHEHMIO" B HACTOsILLLEE BPEMS HE UCMOMb3YETCS.

[Ona nonyvyeHns pgoctyna Ha MoOAUMUKAUMIO OOBLEKTOB 3TOW MOACUCTEMDI
HeobxoauMmbl npaBa nonb3oBatena B rpynne "DAQ" wunu npaBa npuBUNErMPOBaHHOIO
nonb3oBaTens.

Ha pucyHke 49 npefncrtasneH Bug Bknagku "PesepBupoBaHue” nogcuctemsl "Coop

JaHHbIX".

! CHCTeMHEIH KOHBHIypaTop: Work station

dafin  PepakTwposaHme Bua Momowe QT Starter

19 000O|[[ 00 Wi
WA | n C6
ServerObrRes )/ logcHucreMa: op AaHHbIX
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o
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[EC 61850
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“— ModBUS
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G- @ CneumantHsle
- 18 Monb3oBaTensckme uHTephefics! 1 |ENZ21 221 % Buikniodeno servNPZrez
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4 |EM.224 224 % BeiknueHo servNPZrez
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PucyHok 49

Bknagka  "PesepBupoBaHue"  coOoepXKUT  KOHUrypauuw — pesepBuMpOBaHUS

NCTOYHMKOB faHHbIX nogcuctembl "COop AaHHbIX" CTaHLMM B COCTaBe HaCTPOEK:
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- Cmamyec - cogepXxuT nHcpopmauuio o paboTe cxembl pe3epBnpoBaHms, 0ObI4HO 3TO
BpeMs, 3aTpayeHHOE Ha UCNONTHEHNSA OOHOrO LKA 3agayn obcnyXuBaHus pesepsa;

- YpoeeHb cmaHUuuu - YyKasbiBaeT YPOBEHb [AAHHOW CTaHUMM B CXEMe
pesepBupoBaHus (0-255);

- [epuod 3adayu pe3epsuposaHus - ykasblBaeT NepnogUYHOCTb UCMOSTHEHUS 3a0a4m
pe3epBUpoBaHus B cekyHaax (1-255);

- WHmepsan epemeHU e6occmaHoesrieHUss COeOUHEHUS - YKasblBaeT WHTepBan
BpeMEHU, Yepes KOTOPbI BO3MOXHO OCYLLECTBUTbL NOMbITKY BOCCTAHOBMNEHUS COEAUHEHUS C
NnoTepsiIHHOW pe3epBHOM CTaHumen B cekyHaax (0-255);

- nybuHa epemeHU 8occmaHo8reHUss 0aHHbIX - YyKa3blBaeT Ha MaKCUMarsbHYHo
rnybuHy apxmBHbIX OaHHbIX ANS BOCCTAHOBIIEHMS M3 apxuBa YAANEHHOW CTaHUUK Mpu
3anycke, B Yacax (0-12);

- CmaHyuu - cogepXxuTt Tabnuuy ¢ HdopmMauunen o pe3epBHbIX cTaHuuax. CTaHumm
MOXHO [J00aBnsaTb W yaanaTb MNOCPEACTBOM KOHTEKCTHOro MeHw. WpaeHTudukaTtop
A06aBneHHbIX CTaHLMI HYXXHO BblOpaTh M3 CnMCcKa AOCTYMHbIX CUCTEMHbIX CTaHumi SCADA.
Tabnuuya npegocTaBnseT cneayrowyo NHPOPMaUUIo O CTaHUUK:

ID - ngeHTUdukaTop cuctemHon ctaHuum SCADA, gomkeH OblTb U3MEHEH nocre
aobaeneHns NyTém Bbibopa 13 NnepeyHsi AOCTYMHbIX NOEHTUHONKATOPOB;

Ums - nmsa cuctemHon ctaHuum SCADA;

Kue - npusHaK Hannunsa CBA3N C pe3epBHON CTaHUMEN;

Last time — BpeMsi nOCneaHero CoeaAnHeHns ¢ pe3epBHON CTaHUMEN;

YpoeeHb - ypoBeHb yaanéHHOW CTaHUMN B CXeEMe pe3epBUPOBaHNS;

Cuyémyuk - CYETUMK 3anpPOCOB K PE3epBHON CTaHUMW UMM BPEMEHU OXMOAHUSA B
crnyyae OTCYTCTBUS CBA3W;

3anyweH - CNUCOK [OOCTYMHbIX KOHTPOSINIEPOB C MNPU3HaAKoM (+) JOKanbHOro
NCMNOJSTHEHNS Ha yOAnNEHHOWN CTaHLUMN.

[Nepexod K KoHguaypayuu nepeyHs yoanéHHbIx cmaHyul - KoMaHga ansa nepexoaa
Ha cTpaHuuy KoHdurypauum yaanéHHelix SCADA cTtaHumin, B nogcucteme "TpaHcnopTbl”.

- KoHmponnepsbi - cogepXuT Tabnuuy ¢ nepevyHemM KOHTPONepoB, OCTYNHbIX AN
pe3epBUPOBaHUS, U TeKyLLlee NX COCTOSIHUE:

- KoHmpornnep - NONHbIN MOAEHTUMPUKATOP KOHTPONNepa;

- VIM5 - MS1 KOHTpONNepa;

- 3anyweH - NpuU3HaKk UCMOSNTHEHUSA KOHTPOINepa fIoKkanbHOW CTaHUMEMN;

- Pe3epsuposaHue - pexmm pe3epBnpoBaHNA KOHTponnepa, MoxeT bbiTb BbibpaH 13

nepeyHsa: "Beikntoder", "AcummeTpuyHoe” n "ApxmsHoe";
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- [pedrioumeHue ucrosiHeHUs - KoHUrypauus npegnoyTUTerIbHOro UCMONHEHUS Ha
yKa3aHHOW CTaHUMKN, MOXET UMETb CrieayroLlime 3Ha4yeHus:

<BbICOKNIN YPOBEHB> - UCMOSTHEHME HA CTaHLMM C HAMUBbLICLLMM YPOBHEM,

<HM3KMI YpPOBEHBL> - UCNOSTHEHNE HA CTaHLUMUN C CaMbIM HU3KUM YPOBHEM,

<OnTMManbHO> - BbIGOP ANA UCNOSTHEHUSA HAUMEHEE HArpy>KeHHOW CTaHUUM.

- YOanéHHbil - Npu3HaK, yKasblBaloLWMM Ha UCMNONTHEHME KOHTposnepa yaanéHHom
CTaHUMEN 1 nNepeBo NOKanbHOW B PEXUM CUHXPOHU3ALNN OaHHbIX N3 yOaneéHHOW CTaHUuN.

Bknagka "bubnuotekn wabnoHOB" cogepXuT Cnucok ombnuotek wabnoHoB Ons

napamMeTpoB aTon nogcuctembl. Bua Bknagkm nokasaH Ha PUCYHKe 50.

! CHCTeMHbIA KoHgHIypaTop: Work station

Dain  PepaktvposaHWe  Bua Momowes QT Starter

i4900 le 8 00 @A
A i .
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- T Bazbl AaHHbIX PazapeMpoEaHME 3afaun cofbITi N0 MEMEHEHID J Buonuorekn wadnoHos Mogynm MomMowe
5@ besonscnocty EnGnmaTekn wWadnoHoe:
HoAe308aTeNw!
Py Dethiak
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G B BeMwcnwTens Ha java nogodHoM Asbike bgs_dt
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i MBCK
[ e~ ModBUS
= OPC UA
~ & Knuent grarHoctukm MTK
G} == SMMP
-« CAap gaHHEIX Siermens
Bl BunnoTexa twatnoHos!

G ¥ MpoBepka 4aHHsIX

1 Apxuesl

E- @ CneuwanbHuie

H Nonezosatenbckme UHTepdaicel
@ YNpaeneHWe MOgynAMK

[=l[ffood g

PucyHok 50

B  KOHTEKCTHOM MeH cnucka ©Ombnuotek  WwabnoHoB  nornb3oBaTento
npegocTaBnaeTcs BO3MOXHOCTb A0baBNeHns, yaaneHns n nepexoaa K Hy>kHon éubnunoteke.

Bknagka "Mogynu" copoepXuT cnucok mogynen nogcmuctembl "C6op AaHHbIX" 1
noeHTU4YHa aAnsa BCeX MOAYIbHbIX MOACUCTEM.

Bknagka "lNomoLb" cogepXuT KpaTKyto NOMOLLb AN 4aHHOW CTpaHuULbI.

Kaxxgas 6ubnuoteka wabnoHoB nogcuctembl "COop faHHbIX" npegocTaBnaeT
KOH(UIrypaumMoHHy0 CTpaHuuy C Bknagkamu "bubnuoteka" n "lLabnoHbl napameTtpos".
Bknagka "bubnuoteka" (pucyHok 51) coOepXMT OCHOBHblE HACTPOMKM OBUONMOTEKM B

cocCTaBe:
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- Paspgen "CoctosHue" - coOepXuT CBOWCTBA, XapaKTepusylowme COCTOSHUE
omnbnuoTeku:

- [locmyneH - cocTosaHne bubnuotekn "docTynen";
)1 y
- B[] bubnuomeku - agpec B[l ana xpaHeHus gaHHbIX GUGNMOTEKN N WabNoOHOB,

BbI6VIpaeTCFI 13 CrnNCcKa Wwes4koMm MblLUNn.

- Pasgen "KoHdurypaumus" - HenocpeCTBEHHO COAEPXUT NONSA KOHUrypaumm:
- ID - nHdpopmaums 06 ngeHtudmkatope GubnmoTeku;

- ImMs1 - ykasbiBaeT umsa 6mbnmoreku;

- OnucaHue - KpaTkoe onncaHne GubNNoTeKN N e€ Ha3HavYeHus.

¥ CHCTeMHbli koHgHrypaTop: Work station

Pain  PepakTwpobaHve  Ewa  [Jomowe QT Starter
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Ea3oBk1e WafnoHs!
W Mposepka AaHHbIX
I Apxueel
@ CneumansHele
H Nonszoearensckme wHTephedicsl
% ¥npaeneHue MOSYNAMM

EEEW
PucyHok 51

Bknagka "lWabnoHbl napameTtpoB" (PUCYHOK 52) cooepXuT CnMCOK LabnoHOB B
6rbnmnoTteke. B KOHTEKCTHOM MEHIO CrMCKa NOfb30BaTENO NPEeAOCTaBNSEeTCs BO3MOXHOCTb

AoGaBneHus, yaaneHns n nepexoda K Hy>KHOMY LLaBoHy.
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CHCTeMHBIA KOHUrypaTop: Work st:

@afin  PepakTWpoBaHve Bwa  Nomowe QT Starter
BRI EECryrey ¢

4l
i BuBnnoTeka wabMoHoB napameTpos: base
B Work station

B 5 Basbl AaHHbIX Bufnuorexka LWanoHe! NapameTpos

®a

& 4 BezonacHocTs
& { Tpaucnoptel LUaBnoHsl:
Bl @ TpaHCNOpTHEIS NPOTOKOAL! TastSHMP
El | CHop panHeIx

L BOZAYWHEIN XONOAUIEHWK
B Mogyis!

D . AHANOR CurH, (YHud)
& BnouHbit BeLMCAMT NS AHANOT, CHH, (YHWD, COCTOAHMA)
€ LUNo3 NpramMa AaHHEIX N0 W3MEHBHUK CUrH, AUCKpETHaR
LUMKo3 MCTOHHMKDE A3HHBIX BNOK [WCKp. NBpamMaTpoE
DCON knmneHT BroK mickp, {YHio)
o Knuewt IEC 60870-5-104 PacKoAOMEpHEI y3en
\3 DAQ data imitator PyHai BEOA, (YHui)
E BemmucauTens HA java NogolHOM Asbike message '
Noruseckuil yposeHe MW curH. (YHue, coCToAHMS)
MBCK MW A MMMy CHEIR CUrH, (YHWG, COCTOAHMA)
= ModBUS randi1
= OPCUA CHrH, aHanor. No rpaHklan
- a Kn1eHT grarHocTiie NTK summa
- mm SNMP kAKHeHT
E COOp OaHHBIX CUMCTEMB
ButOyat0T 858 a00H08! i

W MpoB2pKa AaHHEIX

| Apxueel

@ CneumankHee

E| Mone30BaTensCkue MHTepfiaicel
- & ¥npaBnzHHe MOZYAAMMI

T

PucyHok 52

Kaxgbin wabnoH ©6ubnuotekn wabnoHoB npenoctaBnsaeT KOHMUrypaunOHHYHO

cTpaHuuy ¢ Bknagkamm "Wabnon" n "10". Bua Bknagku "LLabnon" nokasaH Ha pucyHke 53.

KoHtHrypaTtop: Work station

darn  PegakTWpoBaHke  Bua  MNomowe QT Starter
19000 (881 200 ma

A

- Work station

B 5 Baskl AaHHEIX

G- (J‘f, BezonacHocTE
7 Tpawcnopter ~ COCTOAHM:

@l TpaHCNOpTHEIE NPOTOKONE!

COop A3HHEIX

Mogyae:

fl BnOuHsIH BELMCAMTEE ~ KaHdurypaly

& W03 NpHeMa AGHHELX N0 M3MSHEHMK
7. W03 MCTOUHMKOR JaHHEIX —
. DCOMN kAMeHT WMM#: | PacxopomepHsli y3en

| KnmeHT IEC 60870-5-104 OnuMcanHue:

DAQ dats imitatar

BeMMCMTENE Ha java NOADEHOM A3bIKe

Nordeckuil yposeHs

LWa6/0H napaMeTpa: PacXo40MepPHbI y3en

LWadnoH 10

-

[c:

Roctynen: X
Mcnone3oeaqo: O

i

Id: gasPoint

@

e OPC A MakCHMankHoe BpeMA BeMUCNSHIA [Cak): 10
a K.nmeHT guarkoctikm MNTE
= SNMP KAMEHT
E CAOp AaHHEIX CUCTEMBI
El Bulnnorexa wainoHos.!
[ BazoBble WatnoHe
TestSHMP
BO3AYLIHEIF XOA0AMNEHIK
AHANON CWrH, (¥HKD)
AHANOR CWrH, (YHWD, COCTOAHKA)
CUrH, UCKpeTHaR
BROK AMCKp. NapamMeTpos

@

PyuHOR BEOA (YHKD)
message
M CUrH, (¥HUD, COCTOAHMA]
M A MENyAECHEIR CHIH, (YHud, COCTORHI
randl
CUrH, aHENON N0 MPEHULAM
sUrITa
W Mposepka AaHHsIx
[ ApxuBel
-9 CneuprankHele
3 Nonezoearensckme uHTephaiics
@ YNpaBneHne MOavNAMK

< | [

PucyHok 53
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Bknagka "LLlabnoH" coaep>XuT 0CHOBHbIE HAacTpPOKKK WabnoHa B COCTaBe:
- Paspgen "CoctosiHne" - coOepXuT CBOWCTBA, XapaKTepu3ylLme COCTOsSHUE
wabnoHa:
- flocmyneH - cocTtosiHve wabnoHa "docTyneH";
- Mlcnonb308aHo - ykasblBaeT, CKOMbKO pa3 WabnoH MCNOMNb30BaH;
- Pasgen "KoHdurypaumus" - HenocpeCTBEHHO COAEPXUT NONSA KOHUrypaumm:
- ID - nHdopmaums 06 ngeHtndpmkatope wabnoHa;
- Ims1 - ykasbiBaeT ums WabnoHa;

- OnucaHue - KpaTkoe onncaHune LwabroHa 1 ero HasHa4YeHus:.

Bua Bknagkm "lI0" nokasaH Ha pucyHke 54.

¥ CHETeMHBIA KoHGHrypaTap: Work station

Dain  PepakTwpoesHre Bua  Domowe QT Starter
900 FRIFIE 200 @A

A

- Wyork station
=== PaBb\,D,aHHb\X Watnon | 10
% 50 DEF
& B/ FireBird I0:

- W B[ PostgresQL =
Bl NewDB | Hma Tvn | Pexim | ATPUAYT mHQJMrypauMl BHauaHMe | H

slogl ZHaueHWe cnaraemoro 1 Bewecree.. Bxog  He atpufiyT CEA3E

UlabnoH napameTpa: summa

W B4 SGQLite

& i BezonacHocTe

Bk TpancnopTel

B TRaHCNOPTHEIE NPOTOKOAL
B | CHop paHHbIX

Mogyne.

B Sutlamorexs walnoHos;

- Bazoesle WanoHs!
TGStSNMPV Mporparma:
- BOZAYLUHEIA X0N0MABHMUE
- AHAnOr CUr. (YHud)

- AHAnOr CUrH, (YHW, €OCTOAHIRA)

- CWrH, AMCkpeTHan

Enok guckp. napameTpos

Enok guckp. (YHud)

PacxoaoMepHeId yaan

- PyUHOM BBOA (YHU)

- nassage

- MW, CHrH, (YW, cOCTOAHMA)

- MM MMITYABCHEIR CUrH, (YHWd, cocToR
randl [}
CHrH, 3H3N0R N0 FPaHULEM

slogz ZHadeHWe cnaraemoro 2 Bewecree.. Exog  He atpulyr Ceaske
summaz | CymmMa cnaragmelx Bewecrse... Beixog MonHein goctyn CEAse

YacTora ofcdéta

kLM [T Bewecrse... Bxoa  He atpufiyr KoHcTaHTa | 1000

f_frq

E kR E

f3bIK Nporpammel; [JavaLikeCaLc.JavaScr\pt |vl

1 summaZ=slogl+slogl ;|

B Mpoeepka JaHHLIX
5 &4

4 — D) ] M
| l
(oot

SWorkStation/sub_DAQ/tmplb_base/tmpl summa/%2flo%2fprog

PucyHok 54

Bknagka "lO" cogepxut kKoHdurypauuto atpubytos (I0) wabnoHoB n nporpammy

wabnoHa Ha BcTpoeHHoM a3bike DAQ.JavalikeCalc.JavaScript.

B tabnuue atpmbyToB wabnoHa nonb3oBaTtesle MOXET NOCPEeLCTBOM KOHTEKCTHOrO
MeHlo [obaBuTb, BCTaBUTb, yaanuTb, NepeaBUHYTb BBEPX MW BHU3 3anucb atpubyTta, a
TaKke oTpeaakTupoBaTb Nons atpuobyTa:

- Id - ngeHTUukaTOp aTpPMbyTa;

- Ims - nma atpubyTa;

- Tun - BbIGOp TUNa 3HayeHus aTpmbyTta u3 cnucka: "BewectBeHHbIn", "Lienbin,

"INornyeckuin”, "Ctpoka".
- Pexxum - BbIG6Op pexuma aTpubyTa u3 cnmcka: "Bxog", "Beixoa”;
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- Ampubym - pexxum atpubyTa napameTpa, peanM3oBaHHOro Ha OCHoBe LwabnoHa n3
cnucka: "He aTtpubyt", "Tonbko yteHue", "MonHbin goctyn". [Ons atpmbyTtoB wabnoHa, y
KOTOpbIX 3TO MNosie YyCTaHOBMeHo, OyadeT co3gaBaTbCsA COOTBETCTBYKOLWMA aTpubyT y
napamMeTpa KOHTposnsepa 3Ton NOACUCTEMBI,

- KoHgbuzypayus - pexmm KoHdurypaumm atpmbyTta BO BKNagke KoHdurypaumm
wabnoHa y napameTpa KOHTpomnfnepa 9TOW noacucteMbl M3 cnucka: "KoHcTaHTa",
"My6nunyHaga koHcTaHTa", "CBa3sb". B pexunmax "lNybnuyHasa koHcTaHTa" u "CBasb" BO BKknagke
KOHurypaumm wabnoHa 6yayt nobasneHbl 3T atpnbyTbl ANS YCTAHOBKU KOHCTaHTLI Uin
yKa3aHus BHELLHEN CBA3M NapameTpa.

- 3HauyeHue - 3Ha4yeHune aTpmbyTa No yMONYaHMio Unn WaboH CCbifKM Ans gocTtyna
no ccblnke. dopmat wabnoHa CCbIKN 3aBUCUT OT KOMMOHEHTA, KOTOPbIA €ro UCnosnb3yerT.
O6blvHOo  gns moayns  DAQ.LogicLev wabnoH cCbUikKM  3anucbiBaeTcsa B BUAeE:
{MapameTp}|{aTpndyT}. MNone {[MapameTp} - ykasbiBaeT UMs napamMeTpa Kak KOHTeWHepa
aTpmbyTtoB. ATpuOyTbl C oauHakoBbiM 3HadeHnem {lMapameTp} GyayT rpynnupoBaTbCa U
NO3BOMAT Ha3Ha4YaTbCs TOMbKO YKa3aHNEM KOHTenHepa aTpubyToBs, a oTaernbHble aTpubyThl
OyayT cBA3aHbl ¢ aTpnbyTaMmmn KOHTENHEpa B COOTBETCTBUM C rnonem {aTpubyT}.

Kaxgbin mogynb noacuctembl "COop AaHHbIX" npeaoctaBnseT KOHPUrypaunoHHyo
cTpaHuuy ¢ Bkrnagkamu "KonTtponnepb!" n "lMomowb". Bng Bknagku "KoHTponnepb!” nokasaH

Ha pucyHke 55.

¥ CHCTeMHBIH KoHgHrypaTop: Work station

Main  PepakTupoEaHe  Bug  Momowe QT Starter
AILTRERCr T 200 W@

1MA = .
. Mo, b: LogicLev
= Work station Ay 9

B 5 Bazel faHHbIx KanTponnepsl | MoMolwe

1y BezonacHoCTL
/ TpaHcnopTel KaHTponneps:
- (@t TpaHCMOpTHEIE NPOTOKOALI Connaction
=" J CAop AaHHbIx KM 101

B Mogyne: ) TestUDP

i BnoYHBIA EBMHKUCAKMTENE mess

2 LLUNkE NpKMeMa QaHHEIX N0 M3MEHEHMK proba

T LWUNKe S MCTOYHMKDE OaHHBIX surmma
DCOMN knmenr

Knnent IEC 60870-5-104
DAQ data imitator
BEIMMCAMTENE Ha java NoA0aHOM AZEIKE
Jorudeck aqu] =13

ME CK
MaodBUS
= OPC LA L
3 KnueHT amarHocTikK MTE

mm SMMP KnmenHt

3 CHop AaHHEIX CUCTeMbl

B Buflmorarns wainoRos!

&}V OnnEanks AAHHRL B

| [
[ l

JWork Station/sub_DAGYmod_LogicLew/% 2ftctri2fctr [=l[[froot]

e

PucyHok 55
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Bknagka "KoHTponnepb!" cogepXuT CNUCOK KOHTPOSINEpPOB, 3aperMcTpupoBaHHbIX B
mMoayne. B KOHTEKCTHOM MeHK cnucka Monb3oBaTento MNpefoCcTaBnseTcss BO3MOXHOCTb
pobaBneHus, yaaneHuss U nepexoda K HY>XHOMYy KoHTponnepy. Bo Bknagke "lNomolub"
copepxutca uHpopmaumna o mopyne noacuctembl "COop [aHHbIX", cOCTaB KOTOpPOW
NOeHTUYEH ONS BCeX MOAyren.

Kaxabln  KOHTpONnep COAEPXUT COOCTBEHHYH CTpaHuUUy KOHdurypaumm c
Bknagkamun "KoHtponnep" u "lMapameTpbl”.

Bua Bknagku "KoHTponnep" nokasaH Ha pucyHke 56.

¥ CHCTeMHBIi KOHGHrypaTop: Work station

@alin  FefakTupoBaHve  Bua  MNomowe QT Starter

19 00 [ [ : 200 BB

liraa =4

: KoHnTponanep: primer
=5 work station P PP

& 55 Baskl AaHHExX KoHTponnep MapameTpel

 BezonacHocTe
B TpanenopTel — COCTOAHME
B @l TpaHcNopTHEIZ NPOTOKOAL]
B | CHop AaHHbIx

G AMamrs:

- [ BnouHbIi BEMWCNMTENL Zamywen: (%

- €% LNz Nprema JaHHex N B[ koHTponnepa: [:]

- WNk2 MCTOYHMEDE AaHHE

Tratyc: O:3anywen. Boizoebl € nepHogom: 1c. 3aTpadeHo BpeMeHH: S4mMKc.
Brnodan: (%]

© DCOM KNMaHT [ KeHpurypauma
- ) Kamewt IEC 60870-5-104 1D: primer
- 42 DAQ data imitator Tyn 0AOpYaOEaHMA: 1
Gl B BelMMcAMTaNE Ha java nog
: - Vimz: [ ]
=3 Jorkyeckmin ypoESHE
[} Connection QnucaHue;

Brnrodare: ||
ZFanyckate: [

Tagua napaMaTpos No wadnoHy: [LDgLevPrm_prlmer ]

i a KAmaHT guarHoctukm NT
..m SHMP KAHEHT Tafinuuya NapamMaTpos AN8 OTPaMkSHMIA: angLevPrmReﬂ_prlmer ]
- W CHop AaHHER crcTemMel MAaHWpOBaHKWE BEIMMCAEHMEA 1
[ BuOauaTeNs watinoHos,
[ %" MpoESpKa A3HHEIX

' 1 AprirBbl

B @ CneumansHele L
H MNonezosatensckme |/|HTepq:|e|7|c|B

B ol
[ l

¥poBEeHe NpHopKTeTa 23434 NOAYHeHMA JaHHER O

[=lFroot]
PucyHok 56

Bknagka "KoHTponnep" coaepXuMT OCHOBHble HacTponku. CocTtaB 3TMX HACTpoOekK
MOXeT HECKOSNbKO OTNMYaTbCH OT OAHOro MOAyNsA 3TON NOACUCTEMbI K APYroMYy, O YEM MOXHO
y3HaTb B COOCTBEHHOW [OOKyMeHTauuum Mmoayrnen. B kadecTBe npumepa paccMOTpUM
HacTPOWMKM KOHTponnepa moaynsa «Jlornyecknin yposeHb» DAQ.LogicLev:

- Paspgen "CoctosiHne" - coOepXuT CBOWCTBA, XapaKTepusyllme COCTOsSHUE
KOHTposnepa:
- Cmamyc - ykasblBaeT CTaTyC KOHTposifiepa n BpeMsi €ro Bbl4UCIEHNS;
- BKriro4eH - cocTosiHne KoHTponnepa "BkroveH". BKIOYeHHbIN KOHTPONNep npegocraBnseT
BO3MOXHOCTb CO3[4aHNsA napamMeTpoB U NX KOHUrypauuu,
- SanyweH - cocTosHne KoHTporsiepa "3anyLen". ACNonHALWMINCA KOHTPONEp BbIMONHAET

CbVI3VI‘-IeCKVIVI 060p AaHHbIX U/UNun BKOYaeT MeXaHU3MbI AoCTyna K 3TUM OaHHbIM;
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- B[] koHmponnepa - agpec Bl ons xpaHeHWA OaHHbIX KOHTPONsepa 1 ero napameTpos,
BblOMpaeTcs U3 cnmcka LWenykom MblLLn.

- Pasgen "KoHdurypaumusa" - HenocpeCTBEHHO COAEPXUT NONSA KOHUrypaumm:
- ID - nHpopmauus 06 ngeHTnrkaTope KOHTponnepa;
- IMs1 - ykasbIBaeT UMsi KOHTPONepa;
- OnucaHue - KpaTKoe OnucaHne KOHTposifepa U ero HasHavyeHus;
- Bkmoyamb - ykasblBaeT Ha COCTOAHMe "BknioyaTb", B KOTOpPOe crnenyeTr nepeBectn
KOHTpOMnep npu 3arpyske;
- 3anyckamb - ykasblBaeT Ha cocTosiHMe "3anyuwieH", B KOTopoe creayeT nepeBecTu
KOHTpOMnep npu 3arpyske;
- Tabnuya napamempos no wabrioHy - nmsa Tabnuubl, B KOTOPON COXPaHATb napamMmeTpbl
(nmetoTcsa B BUAY 06beKkTbl NapamMeTpoB cbopa AaHHbIX) KOHTPONepa;
- [MnaHuposaHue ebi4ucieHUl (¢) - NepUoaNYHOCTb BbINOSTHEHUS 3a4a4u;
- YposeHb npuopumema 3adayqu rnosiy4eHUsi OaHHbIX - YCTaHaBnMBaeT MPUOPUTETHOCTb
3agayn cbopa AaHHbIX 3TOr0 KOHTposnnepa. Mcnomnb3yeTcs npu nnaHMpoBaHuMM 3ajad
onepaunoHHON cMcTeMon. B criyyae MCNONHEHUsT CTaHUUK OT MMEHW Cynepnosib3oBaTens
"root" 9TO none BKMKOYaAET MNaHMPOBAHME 3agdadn KOHTpomfnepa B pexmme pearibHoro
BPEMEHN U C YKa3aHHbIM MPUOPUTETOM.

Bknagka "lMapameTpbl" COOEPXUT CMNUCOK NapameTpoB B KOHTPOSNEpe, a Takke
nHpopmauuio 06 obLiem KonMyecTBe W KOMMYECTBE BKIOYEHHbIX MapameTpoB. B
KOHTEKCTHOM MEHI0 CnmMcKa Mofb30oBaTeNio NpeaocTaBnsieTcsl BO3MOXHOCTb AobaBneHus,

yOoaneHnsa n nepexoaa K Hy>XHOMy napameTpy (PUCYHOK 57).
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7 CHCTeMHbIH KoHGHrypaTop: Work station

@ain  PepaktupoBadwe  Bun  TJomowe QT Starter

I — - E—
1900 le [o ? 200 wmA
|MMR m Kontponnep: primer
B wiork station P P- P
T Baskl AaHHBD 4]—]
- KoHTponne| NapamMeTpbl
- U BezonacHocTe P i
B @l TpaHCNOpTHEIE NPOTOKDL!
=] J Chinp faHHED Konudecteo: Bcero: 2; BrawouveHo: 2
Bl Mogyme. MNapamMeTph

- BAQUHEIA BEMUCAUTENE
€ LNz NpramMa JaHHex N
-+ T WAk METOUHMKOE AaHHY
“ DCOMN knueHT
" Knment [EC §0870-5-104
4) DAQ data imitator
G- BemucnuTens Ha java nog
Ch 00 Nlorieckull yposeHs
Connection
KM 101
TestUDP
rmess
sumIma

parl

foGaguTes

: 3 KAneHT gnarHoctmen MNT
--m SNMP enreHT

3 CO0p A3HHEIX CUCTaMbl
Bb BLdnmoTerd WwataoHos,
E-% MpoBepka OaHHBIX
=3 ApEHEEI
@) CneuManeHels L
- @ Nonesoearensckme MHTepcbelﬁcE]

L
[ l

15

PucyHok 57

MapameTpbl koHTponnepoB nogcuctembl "COop AaHHbIX" nNpeaocTaBnstoT
KOHpUrypaumoHHyo cTpaHuudy ¢ Bkragkamu "lapametp”, "Atpmbytbl”, "ApxuBauus" u
"KoHdurypaums wabnoHa". Bknaaka "KoHpurypauma wabnoHa" He aBnsieTcst CTaHgapTHON,
a npucyTcTByeT TONbKO B MoAynax noacuctembl "COop AaHHbIX", KOTOpble peanusyoT
MexaHu3Mbl paboTbl NO WabnoHy B KOHTEKCTE UCTOYHMKA AaHHbIX, UMW OBCIyXMBaeMOro.

Bknagka "MapameTp" (pncyHok 58) cooepXnT OCHOBHbLIE HACTPOWMKN B COCTaBE:

- Pasgen "CoctosiHme" - coaepXxuT CBOMCTBA, XapaKTepusytoLme COCTOAHNE napameTpa:

- Tun - vHdopmauus o Tune napameTpa;

- BkrioueHn - coctosiHMe napametpa "Bkntoden". BkNOYeHHbIM napamMeTp ucnosib3yeTcsa
KOHTponnepom nsi cbopa AaHHbIX.

- Pasgen "KoHdurypauusa" - HenocpeACTBEHHO COOEPXUT MONSA KOHpUrypaumm:

- ID - cogepxut nHpopmaumo 06 ngeHTndukatTope napameTpa;

- Ims - ykasbiBaeT UMs napameTpa;

- OnucaHue - kpaTKoe onucaHvne napameTpa 1 ero HasHavyeHus;

- Bkmoyampb - ykasblBaeT Ha coctosHue "BknioyaTb", B KOTOpOe nepeBoauTb
napameTp npuv 3arpyske;

- LLlabnoH napamempa — BbIOOP 13 BbiNagaroLwero cnmcka wabnoHOB, HACTPOEHHbIX

B «BbubnuoTteke WabroHOBY.
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7. CHcTeMHEIH KOH$HrypaTop: Work station

®aiin  PegakTupoesHwe Bug  NoMowe QT Starter

19000 L[ L4 200 m@

biMa L
- Work station napaMem' parI
Ls S Baskl AaHHLIX MNapametp { ATpMOyTEl | ApxWBauma | Mpoeepka ‘ KoHg1rypauma wadnora
- [ BezonacHocTe
- Tpancnopre: ~ COCTORHY
G} Gl TpaHCnopTHele NPpOTOK Ok Tun: std
B | CAop ganHbix .
B Mogyis: Brnioqer: X
8 BodHeii BeMMcRMTEN:  KoHdhurypauua
€ LNz Nprema AaHHex N 1D: parl

7. WAkoE MCTOUHMKOE AaHHE|
DCON knueHT
Knuent 1IEC 60870-5-104 OnucaHue:
DAQ data imitatar
Beluncaument Ha java nog
E Normdieckuil ypoeeHs
Connection
KM 101
TastUDP Brntouatk: X
rmass LlafinoH napamaTpa;
primer
pari
-
ik surma
= MBCK
[+~ ModBUS
Bl OPC UA
- & KaneHT awarHacTuin NT
- SNMP KAMEHT i
- # CHop AaHHbIX crcTembI
B BuGauoTera WataoHos!
G- MNpoBepka AaHHEIx

‘| DHMEL | E]EJ

[ ]

bras: [

(=X AN

&

OB

[roed

PucyHok 58

Bknagka "AtpubyTbl" (pucyHok 59) cogepxuTt aTpmbyTbl NapameTpa n Ux 3Ha4YeHns

B COOTBETCTBUN C KOHCbI/IpraLl,I/IeIZ ncnoJjib3yemoro wabnoHa W BbINONIHEHMEM €ro

nporpamMmbi.

¥ CHCTeMHbIH KoHdpHrypaTop: Work station

dalin  PepakTvpoBaHue  Bua  Nomowe QT Starter
9000 WL EB200 @

MR sl

- Mapamerp: parl
= Work station P PP

W Basel AaHHeIX MapamMeTp ] ATpWEYTEI I ApxUEALMA | MpoEepKa | KOHEMRYRaUMa WatsnoHa ]
4 BesonacHooTe
TpaHonopTel ID: parl

4w TPaHCMOPTHBIE NP OTOKOAB
Pa TP P P VirA: [parl ]

=

Ek | Criop gaHHeIx
=™ Mogyns: OnucaHma:
- B BROYHBIR BEMMCANTENE
€ LUnk3 nprera JaHHEIX N0 W3MaHs
-0 LWNKe3 MCTOYHMKDE OaHHEIx
“ DCOM
- EN
e Owmdka; @

| IEC £0870-5-104

‘U
- U IEC 61850 Cymma: | <EVAL=

- 40 MMWTETOp AaHHLIX

B BeuwcnuTens Ha java noaoGHoM A
Nordeckii yposeHs

B prirmerl

- ModBUS
- 0DBC 2
< | [

[ l
TRaHCIORTEI B y:

PucyHok 59
Bknagka "ApxuBauusa" (pucyHok 60) cogepxuT Tabnuuy c atpubytamm napameTtpa B

CTPOKax, U apxXxmBaTopaMin B KOJIOHKaX. [Monb3oBaTtenb MMeET BO3MOXHOCTb YCTaHOBUTb
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apxvmBaLUMIO HYXXHOro aTtpubyta TpebyembiM apxmBaTopoM, NPOCTO M3MEHMB SYENKY Ha
nepeceyeHmn. Hanpumep, 4tobbl fo6aBuTh apxmBaumo atpmbyta « NAME» apxuBatopom
«DBArch.Arch1» HeobxoaMmo npoM3BECTU [BOMHOM LUENYOK MbIWbD B sYenke Ha
rnepecevYeHMn COOTBETCTBYIOLLEN KOMOHKM M CTPOKU (pucyHok 61). MNMpu aTtom apxuBatop
«DBArch.Arch1» npeaBaputenbHO aomkeH 6bITb co3gaH B Moayre NoacuTeMbl « ApXUBbI»
(nopsipok gencteuin B 5.9.4). 3aTeM LLENKHYTb MbILLbIO HA MNOSIBUBLLEMCS CNUCKE U BbibpaTb

«True» (pucyHok 62). B pesynbtate ana atpubyta «NAME» ©OygeT ycTaHoBneHa

HeoGxoaumasi apxusaumsi (PUCYHOK 63).

¥ CHCTeMHbIH KOH$HrypaTop: Work station

©alin  PepakTupoeadue  Bua  Oomows QT Starter
e - g &
i900 e [8]) « 200 @
Vi n Mapamerp: parl
(- Work station .
& S —|
3 - Bazbl AaHHEIx NapamMeTtp ATpHEYTEI J ApxrBalmMa { MNpoeepka | KoHdurypauma wabnoHa
'}, BezanacHocTe
V¥ TpancnopTel ApxMBaLNIA
@ TpaHCNOPTHEIE NPOTOKOALI
& J CBOp AaHHEx ATpnGYT | ApXHEALMA | DEArch‘Archll DEArch‘Arch2|
Bl Mogyme: 1 SHIFR
- @ BAOYHBIA BELMOWMTENE ™|
= 2| NAME
- &% o3 nprema gaHHblx N L
. W03 MCTOYHWEDE AaHHY 3| DESCR
DCON knweHT 4| err
* ¢ Knwewt IEC 60870-5-104 e
-4 DAQ data imitatar 5| const
- @ BbmmcnuTens Ha java nog ? parn
G100 Nordeckii ypoBeHs —
B Connection
= KM 101
B TestUDP
B mess
Bk prirmar
- sUm
B surnma
= MBCK
)+ ModBUS
[ = OPC UA
- & KAMEHT gMarHacTku MT
[ mm SMME KAKSHT i
- I CHop aaHHBIX CUCTEMEl
Bl Buflnuorexa wadnoHos:
B W MpoBepka JaHHeX
| ApXMEEI =]
. [
AworkStationfsub_DAQYMod_Logiclevfontr_primer/prm_parl/%2farch2farch B Yy

PucyHok 60
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CHETEMHBIH KOHGHIypaTop: Work station

$aiin  PepgaktvpoBaHwe  Bwa, MNomows QT Starter
$9 000 LRSS P 200 @
| A | Mapamerp: parl

- vork station
-

S Bazkl AaHHEX MNapamerp ATPWEYTEI I ApxHBaUpA I MpoBepka ‘ KoHthrypaumua wafnoHa
T BesonacHocTe
9 TpaHcnopTel ApxuBaLyA;

et TpaHCNOpTHeIE NpOTOKOAR]
B [+] Coop AanHBIX ATpryT | Apxreayma | DBAr:h.Ar:hil DEArch.Arch2‘
B Momyns! 1| SHIFR
- [ BAOUHEIN BEMMCAMT 2L —
o 2| v
- 4% LNk Nnprema JaHHbIX M -
~ . LNz MCTOYHMKDE J3HHE I DESCR
“* DCOM KAueHt +|err
o KnueHt [EC 60870-5-104 —
-4 DAQ data imitator 5 |const
g i Bemmcnutens Ha java nog &|pam

JNorudeckiil ypoeeHs
Connection

El primer

s
Bk surmnma

= MBCK

- == ModBUS

- OFCUA
& Knuent guarocTaki NT
== SMMP KAMEHT

B COop maHHex ccTamel
Bl Buflamorerns waltaoHos:

(- %" MpoBepka AaHHbIX

. || ApxuER! E]E]
[ ]

Aork Station/sub_DAQ/mod_Logiclev/antr_primear/prm parl/%2farch%2farch

PucyHok 61

CHCTeMHBIA KoHGHrypaTop: Work station

saiin  PepaktupoBadue Bwg  Momowe QT Starter

$9 000 )L |2

‘MMH =
- T Mapamerp: parl
B Work station P PP
=
= Bazel Azreix MapaMeTp | ATRWEYTEL I ApHUEELMA I MNpoeepka | KoHfkrypauma watnoHa
4 BezonachocTe
i Tpancnopres ApxuBaLma;
et TpaHCNOpTHbIE NPOTOKOALI
| CBop AaHHbIX ATpmGyTl ApxuBauma | DBAr:h.Ar:hll DBArch.ArchZ‘
B Mogyre! 1| SHIFR
- B BNOUHEIR BEMMCAMTENE 1
MAME
€2 LUNK3 NpMemMa OaHHELX M i V
7L LUK E MCTOUHMKOE A3HHE 3| DESCR
“ DCOM kAmneHT 4| err
Knunent IEC 60870-5-104 —
DAQ data imitatar 5| const
BeIMMCAWMT@NE Ha java nog &|pam

¢ Norudeckmi ypoBeHE
Connection

surmima
MECK
-== ModBUS
s OPCUA
- & KnMenT guarHocTiem NT
== SNMP KAMEHT
- ¥ CHOp BaHHER ccTEmEl
) Buemarens walnoHos:
B % MpoBepka AaHHEIx

. | ApxXinesl E]B
[ l

SWork Station/sub_DAQ/mod_LogicLew/entr_primer/prim_parl/%2rarch%2farch

B0

PucyHok 62
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¥ CHCTEMHBIH KoH$HrypaTop: Work station E

@arn  PegaktvpoBaHnwe  Bwa  Nomowe QT Starter
900 e [d a 200 w3

KA —

- work station
';‘i Bazb! AaHHLIx W‘ ATpHEYTEI ] ApXMEALMA { MNpoeepka | KoHpHrypauma wabnaHa
- Y Besonackocts
B i Tpauenoptel ApXMBALMA:
W TpaHCMopTHBIE NPOTOKOE

- (2| CAop aanHeIx

Bk Mogyas:

H BRouHsli BEMMCAMTENE

- 49 LLINKO3 NpremMa AaHHsIx N

- 7L LUNKe3 WCTOUHKMKDE AaHHE
* DCON knreHT
W Knuedt IEC 60B70-5-104

- 43 DAQ data imitator

B BemMWcAWTENE Ha java Nog

=] NorMueckui yposeHs

B} Connection

- Km0l

TestUDP

B} mess

El- primer

Mapamertp: parl

ATpUAYT | ApxHBaUMA | DEArch Archi | DEArch. Arch2
PUBYT | Ap

SHIFR

NAME \v 4

DESCR

arr
const

parm

= T ) =

L.osum
B surmma
MBCK
Bl = ModBUS
[} == QFC UA
b & KnueHT AvarHocTiku NT
== SNMP KNUeHT i
3 Cop AaHHLIK CMCTeMBl
Bk BUOAHOTERS Wata0H0S!
G- %" MpoEepka AaHHEIX

- MBI
<] = E]B
I |

#Woark Station/sub_DAC/mod_LogicLev/cntr_primer/prin_parl/%z2farch%2farch [foed
/

PucyHok 63

Bknagka «IlpoBepkay (puCyHOK 64) COAep>XXMUT HAaCTPOMKM N5 CReayoLmnx NpoBepok
3Ha4yeHun aTpnbyTOB:

- BbIXOA 3a rpaHuLbl AManasoHa;
- KoAbl OLLIMOOK OT YCTPOUCTBA;
- CKOpPOCTb M3MEHeHUs aTpubyTa.

Pasgen «ATpubyTbl» coOepXUT nepeyeHb aTpubyToB, ANA KOTOPbIX BO3MOXHO
HacTPOUTb NPOBEPKU N 3afaTb COOTBETCTBYHOLIME COOBLLIEHUS O TpeBorax, Kotopble byayT
nocTynaTb B XXypHan TpeBOr 1 COObITUMN.

Paspgen «[lapameTpbl npoBepkM» npenocTaBnsieT BO3MOXHOCTb Bblbopa Tuna
NpoBeEpPKN:

VldBorder — BbIxOf 3a rpaHuubl AnanasoHa, T.e. 3afaHne BEPXHUX W HWKHUX FpaHuL
AnanasoHa v npeaynpeanTenbHbIX U aBapuUiHbIX YCTaBOK (PUCYHOK 64);

VIdFromDevice — koabl OLIMOOK OT YCTPOMCTBA (PUCYHOK 65);

VIdSpeed — 3agaHne BEpPXHEN U HUXKHEW FPaHUL, CKOPOCTM M3MeEHeHMs aTpubyTta (pUCcyHOK
67).
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CHCTeMHEIH KOHQHIypaTop: Wark station

daiin  PepakTvposaHwe Bua Momowe QT Starter
alr: & | i
§9 000 6B L« 200 w3
‘ s Mapamerp: sum2
B wark station B
phy
&6 ;EEEL”S:;”;‘X Mapavetp | ATpuoyThl | Apxueauma | MpoBepka | KoMguWrypauwa Wasnowa
@ B FireBird — ATPUBYTLI —
W BA PostgresqQL PR
W BN sOLite SHIFR
B [ BezonacHocTs NAME
B § TpancnopTel DESCR
- ) Tp3HCNOPTHLIE NPOTOKONEI
E- 1+ Chop AaHHEX e
Py surnma2
l BNO4HbIA BEIMMCNMTENE
- 4% LLINIo3 Npyiema AaHHbIX N0 MaMeHe|
7. WANKE MCTOUHMKOE AaHHEIX
- DCON knueHr
U Knnenr [EC 60870-5-104
40 DAQ data imitator T . ey —
G 8 BmMciMTens Ha java NOAOBHOM sz ORTRAL EPA
: MU CKYIA YpoBeH MapaMaTpbl NpOBepoK:
- Connection BrAKUSH npoeepka MapamMeTpel NpOEEpKI
“ KM 101
TestUDP ||
- rness 2 VidFromDevice
iy =
S 3 Vidspeed
&
B OPCUA
- & Knvent amarHocTiin MTK
G- == SNMP KAUEHT
u CEDP AAHHBIX CUCTEMBI [~ YCTEHOEMTE N3pamMeTpel
SHOMHOTERE WAOTOHOE! ﬂpDBepKa: VidBorder
B W MpoBepka AsHHbIX BroieuEsy B
B A
Ee Cﬁ:s:;‘wle Warning barders (Lo | Hight): | Il ]
& 8 Monsz0Barensckue UHTepdeics Critical borders {Low | High) : [ 1 ]
-
& ¥npasneHie MogyAAMA Error borders (Low | High) @ I l I ]
ConfUeHns O TpeBorax:
Ko CooBlieHIe ‘
1/0
1 —— =i
[ E]] 2|1 =
EREDP

PucyHok 64

I'Ipvl Bbl60pe anI/l6yTa n THNa NMpPOBEPKU CTaHOBATCA OOCTYMNMHbIMU
CcoOoTBEeTCTBYIOWME NnoJd HaCTpOIZKI/I anA Bbl6paHHOI7I NMPOBEPKU. BecnnbiBatowasa noackaska

npegocTtasnsaeT popmat 3anonHeHns BblbpaHHOro nons (pUCyHkn 65 n 66).

CHCTEMHBIH KOHGHrypaTop: Work station

@aiin  PepaktuposadMe  Bua  Domows QT Starter
19000 LBLEYLSFI200 wm@A
[QLek]

B y¥ark station
Er 55 Bazkl AaHHbIX

fMapamerp: sum2

Napamerp ATPWEYTEI ApHHUBaUMA J MNpoeepka l KoHfmrypauma wadnoHa

% 54 DBF —
@ B4 Firegird  ATPMEYTEL W
&
W B4 PostgreSQL P
& W B SOLite
SHIFR
- 8 BesonacHocTe
; MAME
G- TpancnopTel
DESCR
=8 TpaHCNOPTHEIE NPOTOKOAL!
G- 2| Chop AsHHBI ar
sUmImaz2

B Manmyes:
& BRouHeIl BEMMCAMTEAE
€ LNz Nprema AaHHEX Mo nzMeHel
7L WUNKO3 MCTOMHMKOE OaHHBIK
* DCOMN knueHt
| Knment 1EC 60870-5-104
DAQ data imitator =
| BbMMCNWTENE Ha java NDAOBHOM Az TekylWAA atpuoyT: SHIFR
NIOrMIECKI YpoBaHE MNapaMaTpel NpOBepOK:
Connectian
KM 101
TestUDP 12
mess 2
E

B

Bkniowen | Mposepka | Mapamerpul npoBepkm

VidBorder

[

summa

VidSpeed

MBCK

-+ MOdBUS

- OPC UA

a KnueHT guardoctikn NTK
== SMMP kAneHT

B Cf0p naHHEIX cUcTeMbl (~ ¥CTAHOBMTE NapaMeTpel
B Sudnuorexa wadiaoRos) MNpoeepra: VidFromDevice
E- %" Mposepka AaHHEIX Brntoden: [
-[7) Apruebl
0 @) CneupanbHeie
- M Nonez0BaTenboKMe UHTaphaice! ConfileHMA O THEEOraxX:
P YNPEBASHNUE MOSYAMA

ID npoeepAgMOrg aTpuayTa:

Koa CoofeHme

. by
] =)

S¥¥ork station/sub_DAQ/mod_Logiclev/antr_summa/prim_sum2/% 2fvid% 2fprm

PucyHok 65
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CHCTeMHBIA KoHGHrypaTop: Work staf

®aiin  PepakTupoBaHue Bua  Momowe QT Starter
= . s ~
i9 000 B 200 w3
1s Mapamerp: TestU
- Waork station P TP+
-0 Baskl Aammelx Mapametp | Arputytel | Apxusauma | Mposepka |
B i BesonacHocTs — T o
B TpawcnaopTer
B @l TpaHCnOpTHsIe NpOToKOn.! ATPHEYTEL M
B ] CHop AgHHEIX SHIFR
Bk Mogyris: MNAME
B Brouneiit esumcanTens DESCR
€ LLMo3 NpUema AaHHEIX MO N3MEHEHUIO err
T W3 MCTOYHMEDER OaHHEIX
« DCON knnent
= Knwnent IEC 60870-5-104
4) DAQ data imitator
G- fl BrmmcanTent Ha java NogoGHoM azkike
E Norudeckuii ypoeeHs
Connection
KM 101 TekyLUMi aTpUEYT: NAME
£ TestUDP MapameTpel NpoBepok:
]
] n n
ese KkoUEH posepka apaMeTphl Nposepki
primer 1 vidBorder
surnrma B
MBCK =
B o ModBUS z vidspeed
B == OPC UA
B Knwment amarnoctikn NTK
- mm SMMP RAMEHT
- @ CHOp paHHbIX crcTembl
B SuEmMOTeRE AOTOHOE!
- Mposepka AaHHbIX ~ YCTAHOBMWTE NapameTphl
- (3 Apxisbl Mposepka: VidFromDevice
G @@ CneuwaneHsie
o Brawoden: [
G} M NonssoBaTenbckie WHTepdeiics!
@ YnpaeneHue MOgyAAMK ID npoEepAsMoro aTpnayTa: ]
CoofweHna o Tpesorax:
Kog, CootleHme
Tek T CODBLEHUA C BBTO3aMEHDI CReayLMK Cos:
entr - id KoHTpONNEpa;
%prm - id napamMsTpa;
%attr - id aTpuEyTa;
%alr_attr - id nposepAsMoro aTpuayTa;
#tm - MeTka BpeMeHI 3HadeHnA;
WL - HEHSHME.
T 58 |8
AWorkStation/sub_DAQ/mMod_Logiclew/cntr_TestUDR/prim_TestlU/%2fvids: 2fsetprm#x 2itbl
= m——— S

PucyHok 66

CHCTeMHBIH KoHGHrypaTop: Work station

Dalin  PegakTupoeaHie Bwa  [omowe QT Starter
~ | == P - =
$I9 0006 4 t0Q m@
i Mapamerp: sum2
- Work station P P
=
- ;3;;;’;”;“ MNapamearp ATpHOYTEI Apxueauma I Npoeepka { KoHgurypawma wadnoHa
~ (@ B0 FireBird ~ ATPUBYTbI
[i:8
W B4 PostgresqQL e
- W 50 s0Lite hiFR
& [ BesonacHocTe NAME
Bk TpaHenopTel bEsCR
23 TpaHCNOpRTHEIS NEOTOKOL]
- | CBop naHHbIx e 2
B nogpm: SUMITHA
E BNOUHBIA BELMCIMTENE
€ N3 Nprema JadHeIX No n3mMmaHa|
LLINK3 MCTOUHMKDE JaHHEIX
* DCON knueHT
o Knwmewt IEC 60870-5-104
4) DAQ data imitator = " o TR
Er B BeMncauTent Ha java NogolHOM A3 Kyl STp YT
B Norndeckuii yposeHs MapameTpel npoeepok:
Cannectian BKUEH Npoeepka MapamMeTpbl NpOEepkU
KM 101
TestUDP 1 vidBarder
rmess 2 YldFrambDevice
- surmma -]
3
MBCK
= ModBUS
- OPCUA
a Knument guarkoctrkm MNTE
== SNMP kameHT
E CO0p AaHHBIX CMCTEME]
B Bugnuoress walnoHos,
- MpOEepKa AaHHEX
G ] ApxuBEl
[ @@ CneuuankHele
& [ Monb30EaTenbCkie MHTepdheichl [~ YCTAHOBWTE NapamaTpel
-~ @ YNpaBAeHUa MOgYAAMU NpoBepka: VidSpeed
Exniouen: [
‘Warning borders {(Low | Hight): l ” ]
Critical borders (Low | High) [ ] [ l
4 E] Error borders {Lowe | High) 8 l l l ]
JWork Station/sub_DAQ/mod_Logiclev/cntr_summa/prm_sumz/# 2fvid#%2fprm

PucyHok 67
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[nsa HacTponku npoBepkn aTpubyTa Ha BbIXOA 3a rpaHuubl ananasoHa (VidBorder)
HeoOXoOMMO 3adaTb BEPXHME W HWKHME 3HAYeHWUs rpaHuL  guanasoHa Aans
npeaynpeauTenbHbIX, KPUTUYECKUX U OWNBOYHbIX ycTaBoKk. Bbibop onumm «lMpoBepka Ha
EVAL» nossonsieT cucreme BblgaBaTb cooblieHne o6 owmnbke npu 3HadeHun aTpubyta
paBHoM <EVAL>. [Ina HacTporku coobuieHnin o6 owmnbkax HeobxoaumMo 3anofHWUTbL none
«CoobueHne» B Tabnumue «CoobLieHnsa o Tpesorax». [nsa 3anycka NnpoBepkn Heobxoanmmo

yCTaHOBUTb donar «BkntoveH» (pUCyHoK 71).

®awn Pepaktwpoeanne Bwa [Momowe QTStarter

i9 00 e [e cO0Q WA

na Tu MapameTp: p
= SCADA Nokaney
P 5§ bazel gaHHbIX Mopcuct | | Napamertp | ATpubyTel | Apxusauws | Npoeepka | KoHdgwmrypauws wabnoHa
b % BesonackocTe MNoacuct 3
P § TpaHcnopTwl Nogcwct ATpubyThI F |
P Wi TpaHcnopTHee n... Moacuct ATpubyTel:
< | CBop naHHbIX MNopecuct SHIFR
<~ Moayns: Mogyne NAME
& BnouHsiie.. Moayns DESCR
€ Wmos npre... Moayne er
P 7. Wmos ucto... Moayne val
* DCON Moayne

IEC 61850 Moayne
P E BemMucuTe... Mogyns
- Norwyseckn... Moayne

7 test KoHTpoJS
" MapameTpsl Npoeepok
MBCK Monyne ATpmbyT: val
~ ModBUS Moayne CMWCOK NpoBepoK:
= OPC UA Moayns
D KnuewT on... Moayne Brniaqen Mpoeepka MapameTpsi NpoBepkM
== SNMP Moy ne 1w VidBorder 20,25 15;30 0;60
o CEop pann... Mopyne 2 VIdFromDevice
& CBop nawH... Moayne
b £ TANGO Mogyns 3 VidSpeed

P BubnwnoTexa wab... Bwbanod
b % Mposepka panHbix  Mopgcuct
P [ Apxuesl MNogcuct
P @ Cneymansubie Noncuct
P & Nonezoeatensck... Moacuct
% ¥Ynpaeneuve mod... MNopcwct

Mpoeepka: VidBorder
Brnouyex:

WabnoH coobweHnin: 2

Fpanuubl npeaynpexaeHui ( HwkHan | Bepxuas ) 2 [20 | [25 |
Kputudeckue rpaduuel ( HukHAR | BepxHAR ) 3 [15 | [30 |
IpaHuubl owwnbok ( HWxHAR | BepxHAR ) : [0 | [60 |

Mpoeepka Ha EVAL: []
CooblueHns o Tpeeorax:

Cratyc Kon CooblieHune

1 Hopma 0 3Ha4yeHWe B HopMe. KoHTponnep: %cntr, ATpubyT: %attr.

2 MpepynpexaeHne |1 HapylweHwe npenynpeaMTensHOW rpaduUel. KoHTponnep: %cntr, ATpuGyT: %eattr.

3 KpuTudeckun 2 HapylweHwe KpUTMHECKOA rpadulel. KonTponnep: Y%cntr, ATpubyT: %attr.

4 Owwbka 3 HapyweHue rpaHuuel AocToBepHocT. KoHTponnep: %entr, ATpubyT: %attr.
i ————————— B L
[ | =
/SCADA/sub_DAQ/mod_LogicLev/cntr_test/prm_p/%2fvid%2fprm%2ftbl j * root

PucyHok 68

[na HacTponku npoBepkn kogoB owmnbok ot yctponctea (VIdFromDevice)
Heobxoammo ykasaTb ID npoBepsemoro atpubyta. [na npeobpasoBaHus Npuxogawmx ot
YCTPONCTB 3HAaYE€HUN Npy HEOHXOOMMOCTN HACTPOUTL PUNLTP NPoBEPSEMOro aTpubyTa:

dopmat nons: <onepaTtop><dunbTp>
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Onepatopsbl: AND: &, OR: |, NOT: ~, XOR:

Hanee, ykasaTtb Kogbl NpoBepsaemoro atpmubyTa:

dopmart nons: [onep1]([onep2][koa1;][onep3][koa2;][onep4][koa-3-koa6;])

Onepatopsbl: AND: &, OR: |, NOT: ~, XOR: A, <EVAL>: E

[nsa npoBepkn atpnbyTta Ha EVAL HeobxoomMmo ykasbiBaTb kof C onepatopom E.
Ecnn nposepsiembln aTpubyT CcOaepXUT HECKONbKO BMTOB OLWMBKM, HeoBXxoaMmo BbIOpaTb
onuuio «buToBLIN KOA OWmMbKM». [Ona HacTponku coodbuieHnn ob owmnbkax Heobxoommo B
Tabnuue «CoobleHns o TpeBorax» Aob6aBuTb 3anucb (MpaBoOW KHOMKOWM), BbliBpaTb
COOTBETCTBYIOLLMI onepaTop, ykasaTb Kog owmnbkn n coobweHune. [1ns 3anycka npoBepku

yCTaHOBUTbL donar « BKnto4eH» (PUCYHOK 72).

®ain PepakTupoeaHwe Bwa Momowe QTStarter

iI9 00 s 3 % 00 WA

vz Tun Napametp: p
— SCADA Nokaney
b 5§ Ba3el gaHHbIX Mopcucy NapameTp | ATpuByTel | Apxusauws | Npoeepka | Kondurypauus wabnoHa
b 4 BesonacHocTe Mopcuct F
b TpaHcnopTel MNopcuct ATpubYTHEI |
I W TpaHcnopTHee n... MNogcuct ATprbyThI:
< ~| CHop maHHbIX Mopcuct SHIFR
- Moaynn: Mogyb NAME
i BnouHsite.. Moayns DESCR
€ lWmoz npre... Moayne e
[ .. Wmo3 ucto... Mogyne val
« DCON Moayne

IEC 61850 Moayne
P B BemucnwTe... Moayne
- Norwdeckn... Mogyne

= test KoHTpos
oy MapameTpul nposep
MBCK Moayne ATpubyT: val
= ModBUS Mopnyne Cnucok Npoeepok:
== OPC UA Moayne
& KnuenT au... Mopyne Brnio4eH MNpoeepka MapaMeTpbl NpoBEPKK
= SNMP Moayne 1 VIdBorder
- Cop AauH... Moaynb 2 v VIdFromDevice
B C6op pamn... Moayne
b A TANGO Moayse 3 VidSpeed

P BubnuoTexa wab... Bubanod
b ¥ Mposepka panHbix  MNoackct
b [ Apxusel MNopcuct
b @ CneunaneHbie MNogcuct
P & Nonb3oeaTtensck... Mopgcuct
@ Ynpasnenwne moa... Mopcuct

MNMpoeepka: VidFromDevice
BKIOYEH:

Wabnon coobuenni: | oS ‘

ID npoeepaemMoro aTpubyTa: |_va| | ~ |

QUNLTP NpoBepAEMoro aTpubyTa: [ ]

Koael nposepaemoro atpubyTa: |&12S;&256; ]

BuTOBLIA KOA OWIKGKK:
CoofLueHns o TpeEBOrax:

OnepaTop  Koa CoobuweHne
1 & 128 [Mepexon cUCTEMbl HA RBTOHOMHOE NWTaHWe
2 & 256 Owwbka paTyvKa AABNEHUWA B KaMepe

ﬂ * root

PucyHok 69
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[na HacTporkn NPoOBEpPKN CKOPOCTU uameHeHusa atpubyTta (VIdSpeed) Heobxoaumo
3afiaTb BEPXHWE N HWKHWE rpaHuLUbl AnanasoHa Ans npeaynpeantenbHbIX, KPUTUYECKUX U
OLUMBOYHbIX YCTaBOK. [1ns1 HACTponKn coobLueHnn ob owmbkax Heo6xoaAMMO 3anosHUTL None
«CoobuieHne» B Tabnuue «CoobuweHns o Tpesorax». [ns 3anycka npoBepku BblbpaTb

onuuio «BkntoyeH» (pucyHok 73).

®ann Pepaktupoeadve Bwa [Momowe QTStarter

i¥g 00 e [d % 00 WA
s Bl Napametp: p
~ SCADA Nokaney
P 5 Bazel AaHHEIX Mopcuct | | Napametp | ATpubyTel | Apxusauws | Mpoeepka | KoHgurypauws wabnoHa
b 4 BesonacHocTs Mopcuct
p i TpaHcnopTel MNopcuct ATpubYTEI
P @ TpaHcnopTHeie n... MNopcuct ATprbyTeI:
< ~| CHop maHHbIX Mopcuct SHIFR
- Moaynn: Mogyb NAME
i BnouHsite.. Moayns DESCR
€ Llmoz npre... Mogyne err
[ Wnoz ncto... Moayne val
* DCON Mogyne

IEC 61850 Moayne
P E BemMucuTe... Mogyns
- Norwyseckn... Moayne

- test KoHTpoJ
MBCK Mopnyne MapameTpel NpoBepoK
== ModBUS Moayne ATpubyT: val
== OPC UA Mogyne CRMCOK NpoBEpoK:
S KnwenTt gn... Moayne
== SNMP Moy Brnio4eH MNpoeepka MapameTpel NpOBEPKI
- CBop paHH... Moayne 1 VidBorder
1153 CBop aaHH... Moayne 2 VldfromDevice
b 21 TANGO Moy e 3 v 30,60 20;80 0;100

P bubnnoTexa wab... bubawol
b ¥ Mpoeepka panubix  Mopcwct
P [ Apxuesl MNogcuct
b & CneumansHbe Noacwct
P & Nonezoeatensck... Moacuct

% ¥Ynpaeneuve mod... MNopcwct Mposepa: VidSpeed

BKlOYEH:

LabnoH coobueHwin: <

Ipanuuel npeaynpexaeHnn ( Hxkuas | Bepxusaa ), en.fcek. : [30 | [60 |
Kputudeckune rpaduuel ( HukHARA | BepxHAA ), en./cex. g [20 | [80 |
IpaHuuel ownbok ( HukHAR | BepxHARA ), en./cex. H [0 | [100 |

CoofLueHns o Tpeeorax:

CraTyc Kon CoobweHwne
1 Hopma 0 Hopma
2 NpeaynpexaeHne |1 MpenynpexaeHne

3 KpuTudeckui 2 Kputuyeckoe
4 Owwnbka 3 Owwnbka
G F—T————— B
[ \
ﬂ * root
PucyHok 70

Bknagka "KoHdurypaumsa wabnoHa" (pucyHok 71) coaepXuT KOHUrypaumoOHHbIe
nonsi B COOTBETCTBMM C LWabnoHoM. B npumepe aT1o rpynnosas CBA3b Ha BHELLHWUIA NapameTp,
a UMEHHO BblYMCIIEHNE CYMMbI ABYX criaraemMbix. ATy CBA3b MOXHO YCTaHOBUTb, yKa3as NyTb
K napameTpy (BblbvpaeTca Mbllbio M3 cnucka), (pucyHok 72). MNapameTpbl n aTpubyThbl
wabnoHa HacTpamBalTCa C Nomolbio bubnuoTtekn wabnoHoB Ha Bknagke «lO» (cm.

PUCYHOK 54).

86



KoH$HrypaTop: Work stati

@©aiin  PepakTwpoeaHwe Bug  Oomowe QT Starter

19000 GCHRISE 200 BA

ImM3A I 5 2
- work station S
53 Basel AanHbi Mapamerp | ATpUGYTHI ‘ ApXHMBALMA | Mpoespka J KoHgurypauma watdnoHa l
% B0 DEF
@ BA FireBird MokazkleaTk TOALKD aTprEyTer (X
§ B4 PostgresQL NapameTp

W B4 SQLite
% BezonacHoCTE
¥ Tpancnaprel ZHaUeHMe Cnaraemora 2 [_50_r4_020‘5_5me_lOOOO_lOO_E0_r4_s|ne_10000_100_50_r4_020 -
TpaHCNOpTHEIR NREOTOKONL
| COop AaHHEIX
G Mogye!
- B BAOUHLIN BEUMCAATEL
~ 4 LLUAo3 NpHemMa AaHHEIX N0 MaMeHs]
- L W3 METOYHMKOB JaHHEIX
“ DCOM knmeaHt
"\ Knuent IEC 60870-5-104
4) DAQ data imitator
Bk BeMMCAMTENL HA Java NOAOGHOM Az
TOrEcKMiA YPOBESHE
Connectian

SHadeHKe cnaragmoro 1 l1007r87020‘575meilooooioiloooirsisineJOOO07071000j87020 |']

o538

CymMa Cnaraemelx [ ']

-5
1

=
=]

a

=)

c

w

= OPC LA

a KnmeHt guarHocTiem MNTE
- ol SNMP kAMeHT
- ﬂ CAOp AaHHEIR CHCTEMBL
Bl Sifimnaress wadnoR0s,
B % MpoBepKa AaHHE!X
B[] Apxuesl
[E:
[E:

@ CneurankHele
3 Nonezopatentckme MHTepheRce!
P YNpaBnsHUE MOZYAAMK

PucyHok 71

Dain  PeaskthpoBaHis  Bug  Oomows QT Starter

§IV9 000 REBULFI200 W@

il Mapamerp: sum2
E- Work station 4 e
o =
Eg] ;3;'?;';“:"‘ Napametp | ATPWBYTEI | APRUBALMA | NpoBepka I KoHDHrypaLms wadnoHa 1
@& BN FireBird MNokazbleaTk TOALKD aTpMEYTE: (%]

G- B A PostgreSQL

- W BA SQLite

% BezonacHocTe

5 TpaHnNopTel

L TpaHCNOpTHelE NPOTOKONE
CADp ABHHEIX

Bl Mogyee:

B Eno4HbIi BEMMCAMTENE

MapameTpel
ZHadeHne cnaraemoro 1; [100;87020.575meilOOOOiOilOOOirSisme7100007071000j87020 |v]

3ZHadeHWe cnaraemaorg 2:

QFC UA

CyMMa Cnarasmelx:

OFC_UA.OpcRasneft.sine_10000_0_1000_r8_020

OFC_UA.OpcRasneft.sine_10000..._r3_sine_10000_0_1000_r&_020

4 Wno= Nprema AaHHBIX NO M3MaHe|

LWAko3 MCTOYHMKDE AaHHBIR

DCON kaueHT

Knument IEC 60870-5-104

4) DAQ data imitator

B BeMMcaMTENL Ha java noaofHoM Az
Nonueckmii yposeHe

- Connectian

M 101

TastUDP

o3

== OPC UA

a KnuneHT anarHocTikn OTK
G- SNMP kameHt

H CAOp JaHHBIX CUCTaMBl

Bl Sudmuoresa watnoHos:

Bl W MNpoBepka AaHHE!

Bk ] ApxKBel

@ CneuwansHee

3 NonezoBatentokme UHTepdeice!
P YnpaeneHwe MOSYRAMM

PucyHok 72
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5.8 TMopcuctema «lpoBepka AaHHbIX»

Moacuctema «lMpoBepka AaHHbIX» NpeAHasHavYeHa Ansa co3gaHna WwabnoHos Ans
NPOBEPKN 3HAYEHNN aTpUByTOB Moaynen nogcucteMbl « C60p AaHHbIX» Ha:
- BbIXOZ 3a rpaHuLbl AnanasoHa;
- KOAbl OLWNBOK OT YCTPOWNCTBA;
- CKOPOCTb U3MEHEeHUs aTpubyTa.
LLIabnoHbl NpOBEPOK MOXXHO NPUMEHATL AN KaXKA0ro MCTOYMHUKA LaHHbIX
nogcuctembl "Co6op gaHHbIX" BbiIOpaB Heobxoammbin B cTpoke "LLlabnoH coobiennn”.
[na KoHdUrypauumn nogcuctemsl NpegycMoTpeHa KopHeBasa cTpaHuua nogcmuctemMl
"lNpoBepka faHHbIX", cogepxaluasn Bkrnagku "MNposepkn”, "Moagynn" n "lNomowb".
Bknagka «[MpoBepkn» coaepXnT CNMCOK paHee Co34aHHbIX NPOBEPOK, NoNs Ans
HaCTPOMKM Nepunoga NpoBepKN AaHHbIX U YCTAaHOBKM NpuopuTeTa 3agayvv NpoBepPKU AaHHbIX.
B KOHTEKCTHOM MEHIO Cnncka NPOBEPOK NpeaoCcTaBnNseTCca BO3MOXHOCTb nNepexoaa K

HYy>XHOM NpoBepke. Bug Bknagku "lMpoBepkn” nokasaH Ha pUcyHke 76.

®aiin Penawtuposanve Bua [omows QTStarter

3 = - & i
i9 00 e [ 00 B
Wma
< SCADA V Moacucrema: MNMpoBepka faHHBIX
P 55 Basel paHHbX [—]
» ¥ Besonacnocrs Mpoeepkn | Moaynu = fMoMols
b § TpaHcnopthl -
b G TPaHCMOPTHbIE NPOTOKOLI Mepuon NpoBepkn faHHeLX (MC): |1000 .,‘
b | C6op naHHeIx YpoBeHbL NPUMOPUTETa 33034 NPOBEPKU AAHHLIX: ‘10 :l
e VI:MU - KonnyecTeo: Beero: 11; Bknioveno: 7
AV IIb: Nposepkn:

~ lposepku:
LogicLev.test.p.val.VidBorder
LogicLev.test.p.val.VIdFromDevice
TANGO.Room530.param.VarRW.VIdBorder
TANGO.ValidTest.p.Varl.VIdFromDevice
TANGO.tes2.rm.STATUS_DEVICE.VIdFromDevice
TANGO.tesr.p.Varl.VidFromDevice
TANGO.ttrtr.p.PDE1set.VidFromDevice
TANGO.ttrtr.p.dub_v.VidFromDevice
TANGO.ttrtr.p.err.VidFfromDevice
TANGO.ttrtr.p.long64_v.VIdFromDevice
TANGO.ttrtr.p.long_v.VidFromDevice
3 ApxuBbI
b @ Cneunansbie
b E Nonb3osaTensckne MHTephence
% YnpaeneHue Mooy naMu

LogicLev.test.p.val.VidBorder
LogicLev.test.p.val.VIdFromDevice
TANGO.Room530.param.VarRW.VidBorder
TANGO.ValidTest.p.Varl.VidFromDevice
TANGO.tes2.r.STATUS_DEVICE.VIdFromDevice
TANGO.tesr.p.Varl.VidFromDevice
TANGO.ttrtr.p.PDElset.VidFromDevice
TANGO.ttrtr.p.dub_v.VidFromDevice
TANGO.ttrtr.p.err.VidFfromDevice
TANGO.ttrtr.p.lang6d_v.VIdFromDevice
TANGO.ttrtr.p.long_v.VIdFromDevice

j‘ root
PucyHok 73

Bknagka "Mopgynu" cogepXuT CnMCOK MOAynen MnpoBepoK: MpoBepka 3Ha4YeHWA Ha

rpaHuubl, NpoBepka 3Ha4YeHnd, NoJly4eHHOro ot yCTpOI7ICTBa, npoBepKa CKOpPOCTN N3MEHEeHNA
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3HayeHus (pucyHok 77). [Ona nepexoga K KOHTEKCTHOMY MEHK Crnucka

HeobxoanMo ABaX bl LLIENKHYTb NEBOWN KHOMKOW MbILLX MO MOAYIO.

WwabrnoHoB

aitn PepakTvposanue Bua [Momows QTStarter
i3 @ @ le o
Wma
~ SCADA
P 5 Baswl gaHHBX
b (2 BesonacHocTs
b ¥ TpamcnopTe:
b @l TPaHCMIOPTHbIE MPOTOKOE!

b | C6op parHex
=

V Mogcucrema: NMpoBepka AaHHBIX

Mposepkw | Moaymm | Momowss

Moaynu:

rpoBepka 3Ha4eHus Noy4eHHOro 0T yCTpol

b Mogysm:
~ fposepru:
LogicLev.test.p.val.vidBorder
LogicLev.test p.val.VIdframDevice
TANGO.Room530.param.VarRW.VIdBorder
TANGO.ValidTest.p.Varl.VIidFromDevice
TANGO.tes2.rm.STATUS_DEVICE.VIdFromDevice
TANGO.tesr.p.Varl.VidfromDevice
TANGO.ttrtr.p. PDE1set.VidFromDevice
TANGO.ttrtr.p.dub_v.VIdFromDevice
TANGO.ttrtr.p.err.VIdFromDevice
TANGO.ttrtr.p.long64_v.VidfromDevice
TANGO ttrtr.p.long_v.VidFromDevice
b ) Apxussi
b @ Cneunanereie
b (3 Moneaosatensckme nHTepdeiics
€ Ynpaenexwe MoaynsMu

n cxopocTu 3HauEHNs

PucyHok 74

=] * root

B KOHTEKCTHOM MEHK Ccnucka LWabnoHOB MOMb30BaTENO npeanocrtaBliaAeTCA

BO3MOXHOCTb A06aBneHusi, yaaneHusi U nepexoda K HyXHOMY LabrnoHy coobLleHuni

npoBepok (pucyHok 78). [nsa pobaBneHusi wabnoHa HyXHO LUENKHYTb NpaBOW KnaBWLLIEN

MbILIK B NIl06OM MECTe crnmcka 1 B NOSABUBLLIEMCS CMUCKE BblbpaTb NYHKT «[Jo6aBnTb». B okHe

«YCcTaHOBKa MMEHUN anieMeHTay 3anosiHuTb nons «ID» n «ma» (pucyHok 79). B pesynbtaTte

HOBbIV WAaboH nosBuTcs B cnncke (pucyHok 80).
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CHCTEeMHEBIH KOHGHrypaTop: Work station

Daiin  PegakTWpoBadHuve Bug  Nomowe QT Starter

$9 000 @B 200 WA

| lrA

= Work station Moayns: VidBorder

55 Bazkl AanHeIx | Wanoue: | Namowe |
-1 BesonacHooTE

- 9 TpaHcnapTel

<@/ TpaHCNOpTHEIZ NPOTOKOMAL]
| CAop naHHex

W MpoBepra SaHHEH
b Afoqyate.

LadnoHe:

Mepaiti

JA0OaEMTE

USHMA HE FpaHuiLEl
MpoBepka 3HaYSHMA NOMYHSHHOMD OT ¥C
Mpoeepka CKOPOCTH M3MEHSHKMA 2Ha4aH

e SIDOsaDK
-] Apxunesl
- CneumancHele
!] MNonezoEaTenbCckMa MHTaphakckl
W YNpaBneHKe MODy Ak

| [=l[Hract]
PucyHok 75

YETAHOBKA HMEHH 3/1eMEHTa X

AdofaenaHKe HOBOro zNaMaHTa,

D |Termp1 |

Mma: | Ternp 1 |

[ W Ok lleTmeHa]
2

PucyHok 76
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Gain Pepaktvposarve Bua Momows QTStarter
i1 00 e [ 200 m@

Wma

<~ SCADA Moayns: VidBorder

b G Bazbl pamHex Wiabnoms | Momows

b ¥ BesonackocTe

b Tpaucnoprel LUa6omb:
Dl TpaHCNopTHEIR NPOTOKOALI FIETTIES e e

b | CBop AaHHEX
= ¥ Mposepka AaHHLX
< Mogyns:

poBepr

Templ1
MPOBEPKa 3HAYEHUS NOAYHEHHOrD OT YCTPOHCTES
n ckopocTu
b Mposepru:
b () Apxussi
D @ CreunaneHsie
b 8 Nonb3osaTensckie nHTepeics:

@ Ynpaenenue MopynsmMa

| * root
PucyHok 77

Mpu nepexone Ha co3gaHHbIN WabnoH «Temp1» (4BOMHOM KINWK JIEBOW KHOMKOW MbILLN)

OTKpOEeTCH BKIaaka WabnoH Ans HacTpouku wabnoHa coobLueHnst npoBepku (pucyHok 81).

®aitn Pegaktvposanve Bua Momows QTStarter
i9 00 e [@ 2000 mB

Nmsa

<~ SCADA Template: Tempil

b % Basel ganksix LWabnow

b i BesonackocTs

b Tpamcnoptel Cocrosmnue
> Wi TpaHCMOPTHbLIE NPOTOKONbI B/l wabnowa: | *.* =
> | CBop naHHBIX
< Vv [poBepka NaHHbIX Kondgmrypauun
< Moayns: ID: Templl
<~ MpoBepka 3Ha4eHNs Ha rpaHLiE! Vs [Templ1
MpoBepKa 3HAHEHNA NONYHEHHOrO OT ycTpojicTea| | COODeHun
n Coobluennn o Tpesorax:
cKopoCTH
D Mposepku: Cratyc Koa Coofuwenve
b [ Apxusel 1/ Hopma 0 Hopma. KoHTponnep: %cntr, ATprGYT: %attr.
b @ Cneunanshoie BN . n “ PP ————
b 8 Nonwsosarensckue urepdeice peaynpexaenue peaynpexaenve. Koutponnep: %cntr, ATpubyT: %attr.
@ Ynpasnewue mogynamn 3| KpuTnaeckmit 2 |KpuTuueckoe. KOHTpONREp: %Cntr, ATPHBYT: %attr.
4| Ownbka 3 |OwwmBka. KowTponnep: %cntr, ATpubyT: %attr.
@ m D)

x| * root

PucyHok 78

[Ons wcnonb3oBaHna LWwabnoHa coobLWEeHN NPOBEPKUM Ha BKNagke KoHdUrypauuu

npoBepku Moayns noacucteMbl «COOp AaHHbIX» B Bbinagawollem cnucke «LLabnoH
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coobLeHun» Heobxoanmo BbibpaTb COOTBETCTBYOLMI naeHTUdUKaTop WwabnoHa (pUCyHOK
82).

@ain PepakTupoeadue Bun Momows QTStarter
i9 00 e [3 2 O s 7
Nma

~ SCADA
b % Bassl aanHsix Napametp | ATpuyTe: | Apxusauns | Nposepka | Kondurypauus wabnona

Mapamerp: p

b 2 BesonackHocTs =
b ¥ Tpawcnoprel

b @l TpaHCnOpTHbIE NPOTOKO !

< | CGop naukbIx

~ Moayn:
& BRouHLIA BLMUCIHTEND
€ LL/I03 NpreMa AaHHLIX N0 N3MEHEH IO MapameTpul npoBepok
b LLMOZ MCTOMHMKOR AaHHBIX ATpubyT: val =
DCON Cnincok nposepok:
|IEC 61850 BrnioueH Mpoeepka NapameTps nposepkn
p @ Borucaurens na java nonoGHoM aabike 1 N  |vidBorder
< 110 Norndeckuii yposers ¢
- test 2 VidFromDevice
3 VidSpeed
MBCK
~— ModBUS
= OPC UA
S Knment awarnocTukmn MTK
== SNMP
C6op AaHHsIx Siemens MNposepka: VidBorder
B C6op aankeix cucrems: .
b A TANGO 2 = N emall -
b BuBnmorexa wabnonos (MRS SEESRInS (st -
b ¥ Npoeepka AaHHBIX [ paHuLEl NpeaynpexaeHi ( HuxHaAs | Bepxtss ) : [0 | [5 |
b ) Apxueel ——
b @ Creumanssie KpUTHYECKIe rpaHmLisl ( HukH:AR | BEpXHAS ) :|o | [10 |
b @ Nonesosarensckme wHTepheics! panuLe! owmnbok ( Hikwss | BepxHss ) :[o | [100 |

@ YnpaeneHwe MoaynsmMu
Mposepka Ha EVAL: [

Coof6LIEHNs O TPEBOrax:

CraTyc Kon CoobuieHne
1|Hopma 0 Hopma. KoHTponnep: %cntr, ATpubyT: %attr.
2| Npeaynpemaenme |1 Npeaynpexaenue. Kontponnep: %cntr, ATpubyT: %attr.
3| Kpuruseckii 2 KpuTuseckoe. KonTponnep: %cntr, ATpubyT: %attr.
4| Owvbka 3 Ownbka. KonTponnep: %cntr, ATpnbyT: Y%attr.

=] * root

PucyHok 79

5.9 Toacucrtema «ApxXvBbI»
5.9.1 O6bwue ceedeHus

[Ans peweHna 3agay apxmBnpoBaHMs NOTOKOB AaHHbIX B SCADA npefycmoTpeHa
noacuctema "Apxmbl". MNMogcucrema "ApxuBbl" NO3BOSMISIET BECTU KaK apXuBbl COOOLLIEHUHN,
Tak U apxmBbl 3HadYeHun. [logcuctema "ApxuBbl" aBAsSeTCA MoAynbHOW. MoaynbHbIM
oO6beKTOM, copepxawmmca B nogcucreme "ApxuBbl", BbICTynaeT TuM apxmBartopa. Tun
apxvBaTopa onpegenseTt cnocob XxpaHeHusi AaHHbIX, T.€. XpaHunuiie (dannosasa cuctema,
CvybL). Kaxgbin  mMogynb nogcuctembl  "ApxmBbl"  MOXET peanu3oBbiBaTb  Kak
apxXnBMpoBaHMe COOBLLIEHNI, TaK U apXMBUPOBAHNE 3HAYEHNIA.

Moacuctema "ApxuBbl" MOXET coaep)XaTb MHOXECTBO apXMBOB, OOCNy>XMBaeMbIX
pasnuyHbIMY MOAYISAMU NOACUCTEMBI.

CoobueHne B SCADA xapaktepusyeTcsa AaTon, ypOBHEM BaXXHOCTU, KaTeropuen m
TekcToM coobuleHnsa. [data coolOueHnss ykasblBaeT Ha BpeMs Co3[aHusi CcOObLLEeHUs.
YpOoBEHb BaXXHOCTM yKa3blBaeT Ha CTENEeHb BaXXHOCTM cooblieHns. KaTteropusa onpegenset
agpec wnuM yCroBHbIA  MOEHTU(UKATOP UCTOYHMKA coobueHns. OObIYHO, KaTeropwus
COOEPXUT MOMHbIA MyTb K UCTOYHWUKY COOBLLEHNA B cucteme. TeKCT COOobLeHns Hecet

CMbICITOBYHO Harpy3ky Coo6LLeHUS.
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B npouecce apxmBupoBaHusa coobuieHns nponyckarTcs vepe3 punbTp. PunbTp
paboTaeT No ypPOBHIO BAXXHOCTU N KaTeropmm coobLueHns. YpoBeHb coobLeHnst B unbTpe
yKasblBaeT, YTO HY)XXHO MpornyckaTb COOBLLEHNS C yKa3aHHbIM NN Boree BbICOKUM YPOBHEM
BaXKHOCTU. [Nsa punbTpOBaHUA NO KaTeropmm NpUMEHSAOTCA LWAaBNOHbl UM perynspHbie
BbIpaXXeHWS, KOTOpble OnpenensitoT kakne coobLulieHnsa nponyckatb. Kaxabli apxuBaTtop
COOEPXUT COBCTBEHHbBIE HACTPOMKN UNbTpa.

ApxmB 3HadyeHun B SCADA BbICTyNnaeT Kak He3aBUCUMbIN KOMMOHEHT, KOTOpPbIN
BKMoyaeT Oydep, obpabaTbiBaeMbii apxmBatopamn. OCHOBHbIM MNapameTpoM apxuBa
3Ha4YeHus ABNAEeTCA WUCTOYHWMK AdaHHbIX. B ponu MCToYHWMKa AaHHbIX MOryT BbICTynaTb
aTpmbyTbl NapameTpoB SCADA, a Takke Apyrme BHELHNE UCTOYHUKN OaHHbIX (NacCUBHbIV
pexum). [dpyruMum UCTOYHMKaAMM AaHHbIX MOryT ObiTb CeTeBble apXMBaTOPbl YAANEHHbIX
SCADA -cuctewm, cpega nporpammupoanus SCADA v ap.

KrtoyeBbIM KOMMOHEHTOM apXMBUPOBAHUS 3HAYEHWN HeNpepbIBHbIX MPOLIECCOB
ansetca Oydep 3HaveHun. bydep 3HaYeHMM npegHasHadeH Ans MPOMEXYTOYHOro
XpaHEeHWs MaccuBa 3HaYeHUW, NONyYeHHbIX C OnpenenéHHOW nepuoanyvHocTblo. bydep
3Ha4YeHun ucnonb3yeTcs Ansi HenocpeaCcTBEHHOro XpaHeHNs BoMbLINX MacCMBOB 3HAYEHUI
B apxmBax 3Ha4YeHWN nepen HemnocpencTBEeHHbIM «cOpocom» Ha bM3nMYecKkne HocuTenu, a
Takke N9 MaHuNynsaumn ¢ Kagpamum 3HavyeHun, T.e. B OYHKUMSIX MOKaLpOBOro 3anpoca
3Ha4YeHun N nx nomeLleHnsa B bydgepa apxmBos.

5.9.2 Apxueamop Ha B[]

Moaynb npegHasHadeH Onsi apXMBUPOBaHUS COOOLLUEHMA W 3HAYEHUIA CUCTEMBI
SCADA Ha ogHy n3 6a3 gaHHbix, nogaepxuaemMmbix SCADA.

ApXuBbl YCNOBHO MOXHO pasdenuTb Ha ABa Tuna: apXxvBbl COOBLLUEHMI U apXMBbI
3HaYeHUMN.

OcoBeHHOCTBI0O apXMBOB COOBLLEHUN SIBASIETCA TO, UYTO apXMBUPYKOTCHA COBLITUSA.
XapakTepHbIM MpU3HAKOM COObITUS ABNSETCA €ero BpeMsi BO3HUMKHOBEHUS. ApPXMBbI
coobuieHnn 0Bbl4HO MCNONb3YTCA AN apXUBMPOBaHUSA COOOLLEHMN B cUCTeMe, T.e.
BEAEHNs JIIOroB M MpPOTOKONMOB. B 3aBMCMMOCTM OT WCTOYHMKA COOOLLUEHUs MOryT
KnaccmdumumpoBaTbCa N0 pasnnyHbIM Kputepmusam. Hanpumep, 3To MoryT 6biTb NPOTOKOSbI
aBapUHbIX CUTyaLuMi, NPOTOKOMbI AEUCTBUIA ONepaTopoB, NPOTOKONbI C6oeB CBA3N 1 Ap.

OCO6GEHHOCTBIO apXMBOB 3HAYEHUI SBNSIETCA UX NEPUOLMYHOCTb, onpeaensemas
NPOMEXYTKOM BpPEMEHN MexXay [ABYMS CMEXHbIMU 3HayYeHUsMWU. ApXMBblI 3HaAYEHUN
NPUMEHSATCA OS5 apXUBUPOBAHMS UCTOPUKN HENPEpPbIBHbIX NpoLeccoB. MockonbKy npouecc

Hel'lpeprBHbIIZ, TO N apxmBmpoBaTtb €ro MOXHO TOJIbKO I'IyTéM BBeOJEHNA TMNOHATUA
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KBaHTOBaHWS BPEMEHM OMpoca, MOCKOMbKY MHAye Mbl MOnyvYaeM apxmBbl GECKOHEYHbIX
pa3MepoB BBMAY HENPEPLIBHOCTM CaMOW NpUpoabl npoLiecca.

Mogcmuctema B LENOM SBASETCA MOAYSbHOW, YTO MO3BOMSET CO34aBaTb apXMBbl,
OCHOBaHHblE Ha pasnMYHOM NpupoAe M cnocobax XpaHeHWsa AaHHbIX. [JaHHbI Moaynb
npenocTaBnseT MexaHu3M apxmBumpoBaHnsa B B[ kak Ans notoka coobleHun, Tak n ans
NnoToOKa 3Ha4YEeHUN.

5.9.2.1 Apxueamop coobuweHul

ApxuBbl COOBLLEHUN OPMUPYIOTCA apxmBaTopamn. ApXMBaToOpoB MOXET ObITb
MHOXECTBO C  MHAMBMAYyanNbHbIMA  HAcTpoOWMKaMu,  MO3BONSAOWMMKU  pasgensaTb
apXvMBMPOBaHME Pa3fNYHbIX KNacCcoB COOBLLEHMIA.

ApxuBaTop COOBLEHUN 3TOro Moayns XpaHuT AdaHHble B Tabnuue B[], koTopas
nmeHyetca Takum obpasom: DBAMsg {ArchID}. I'ge:

ArchlD — ngeHTndumkatop apxmsaTopa CoObLEHWNIA.

Paamep Tabnuupbl apxmBa MOXET orpaHn4mMBaTbCs No BpeMeHu. [ocne npeBbieHus
nMMUTa CTapble 3anMcy Ha4YHyT yaanaTbes!

Moaynem npefocTaBnalOTCs OOMNOMHUTENbHbIE MapaMeTpbl HAaCTPOMKM MpoLlecca
apxvBupoBaHus. Y OaHHOro MOAYNs TakMx napamMeTpoB BCEro OOWH, U OH onpegenset
pa3mep apxvBa Nno BPEMEHMW.

Tabnuua B[] apxvBaTopa coobLeHun nmeet crieagyowyto cTpykrypy: {TM, TMU,
CATEG, MESS, LEV}. lge:

TM — UTC Bpems coobuieHust, cekyHabl oT anoxm (01.01.1970). B B[l, coaepxxaLumx
crneuvanm3avpoBaHHbIA TN NS XpaHEHUst AaTbl U BPEMEHU, MOXET UCNONb30BaTbCs 3TOT
cneumann3npoBaHHbIA TUM;

TMU — MUKpOCeKyHObl BpEMEHMN,

CATEG — kaTteropust coobLeHus;

MESS — TekcT coolLleHuns;

LEV — ypoBeHb coobLieHus.

5.9.2.2 Apxueamop 3HayeHul

ApxuBbl 3Ha4YeHU POPMUPYIOTCA apxmBaTopamMu 3HaAYEHUN MHOUBUAOYaANbHO AN
KaXgoro WCTOYHMKA. ApXMBATOPOB MOXET ObiTb MHOXECTBO C MHAMBUAYaANbHbIMU
HacTponkamu, MNO3BOMSALWMMA pasfenuTb apxvBbl MO PasNUYHbIM  XapaKTepPUCTUKaM,
HanpyMep No TOYHOCTU U rIybuHe.

ApXUB 3HAYEHMI ABNSAETCA HE3aBUCMMbIM KOMIMOHEHTOM, KOTOPbIN BKNOYaeT bydep,

obpabaTbiBaeMblii apxuBaTopamu. OCHOBHbIM MapaMeTpPOM apxumBa 3Ha4YeHUst siBNsieTcs
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WUCTOYHMK OaHHbIX. B ponn uCTOYHWMKa OaHHbIX MOryT BbICTynaTtb aTtpubyTbl napameTpoB
SCADA, a Takke gpyrme BHELWHNEe UCTOYHMKM AaHHbIX (MAaCCUBHbIA PeXum). MIcTouHMKamm
AaHHbIX Takke MoOryT ObiTb: ceTeBble apxmBatopbl yaanéHHbix SCADA cuctem, cpega
nporpammupoBaHua cuctemol SCADA v gp. He MeHee BaxHbIMW napameTpamMu apxvea
ABNAOTCA NapameTpbl ero 6ydepa. Bydep cosgaeTca cBon AnNs Kaxgoro MCTOYHMKA
AaHHbIX. OT napameTpoB Oydepa 3aBMCUT BO3MOXHOCTb paboTbl apxuBaTopoB. Tak,
nepnoan4HoCTb ornpoca bBydepa apxmBaTtopoM He [OMmkKHa ObiTb MeHee NepuoanyHOCTU
NOCTYyNneHns AaHHbIX B 6ydep OT CTOYHUKA. A pasmep OOIKEH BbiOMpaTbCA B 3aBUCUMOCTH
OT MepuoOaUYHOCTM Onpoca apxvBaTOpPOM, ANA WUCKYeHUA nepenonHeHna Oydepa. B
NPOTUBHOM Crly4ae BO3MOXHbI MOTEPU AaHHbIX!

ApxmBaTop 3HayeHUrW ITOr0 MOAYNS XpaHUT AaHHble B Tabnuue B[, koTopas
nmeHyetca Takum obpasom: DBAVI_{ArchID} {ArchivelD}. [ge:

ArchlD — UgeHTudukaTop apxusaTtopa 3Ha4YeHUNn;

ArchivelD — VgeHTudukaTop apxmea 3Ha4YEHUN.

Pa3smep Tabnuupbl apxmBa MOXeT orpaHn4MBaTbCA No BpeMeHu. [locne npeBbIleHs
nMMUTa cTapble 3anucy HavyHyT yaanaTtbes!

Mogynem npegocTaBnslOTCA AOMNOMHUTENbHbIE NapaMeTpbl HAaCTPOWMKWM npolecca
apxmBMpoBaHuA. Y OaHHOro MOAyns Takux napameTpoB BCEro OOWH, U OH onpefenset
pa3mep apxuBa Mo BpeMeHW.

Tabnuua B[] apxnBaTtopa 3HayeHu MeeT crieaytoLyto cTpykTypy: {TM, TMU, VAL}.
pe:

TM — UTC Bpems 3HaueHusi, cekyHabl oT anoxu (01.01.1970). B B[, coaepxaumx
crneumnanusavpoBaHHbIA TUN ANS XpaHeHUs AaTbl U BPEMEHU, MOXET MCMNOoNb30BaTbCA 3TOT
cneunanmsanpoBaHHbI TUM;

TMU — Bpemsa 3HayeHnsa, MUKPOCEKYHADbI;

VAL — 3HauyeHune, Tun 3Ha4YeHnsa onpeaensieT TMn JaHHOW KONOHKM.

[nsa xpaHeHus Havana, KoHua apxuBa U MHON MHGOpMaLMM 06 apxmBe B apXMBHbIX
Tabnuuax cosgaétca nHgopmaumoHHas Tabnuua ¢ umeHem gaHHoro moayns: «DBArchy.
HanHasa Tabnuua nmeet ctpyktypy: {TBL, BEGIN, END, PRM1, PRM2, PRM3}. ge:

TBL — Wma tabnuupbl apxmBa;

BEGIN — Ha4ano gaHHbIX B apxuBe;

END — KoHel gaHHbIX B apXuBe;

PRM1 — [JononHuTenbHbIN napameTp 1;

PRM2 — [JononHuTenbHbIN NapameTp 2;

PRM3 — [JononHutenbHbIn NnapameTp 3.
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5.9.3 Apxueamop Ha #C

[aHHbBIN MOaYIb NpefoCTaBNAeT MeXaHU3M apXMBUPOBaHUSA Ha (PannoByO CUCTEMY,
KaK Onsi NoToka cooOLEeHU, Tak 1 AN NOTOKa 3HAYEeHUN.

5.9.3.1 Apxueamop coobuweHuli

ApxuBbl COOBLLEHUN OPMUPYIOTCA apxmBaTopamu. ApXMBaTopoB MOXET ObITb
MHOXEeCTBO C  uHAMBMAYanbHbIMW  HacTpoukamu,  MO3BONAWMMKA  pas3gensatb
apXvMBUpPOBaHME Pa3fNYHbIX KNacCcoB COOBLLEHMI.

ApxuBaTtop cooOLLEHNA 3TOrO0 MOAYNSA NO3BONSIET XPaHUTb AaHHbIE Kak B dhannax
dopmata asbika XML, Tak n B dpopmarte niockoro Tekcta. Asblk pasmeTkn XML sasndaetcs
cTaHgapTHbIM  ¢opMaToM, KOTOPbIM C JIErKOCTbO MOHMMAKT MHOMMEe CTOPOHHME
npunoxenuna. OgHako OTKpbITUE W pa3bop awnnos B Takom dopmaTte Tpebyet
3HaumTenbHbIX pecypcoB. C ApyronM CTOPOHbI, d)opmaTt MIoCKoro TekcTta Tpebyet
3HaAYNTENBbHO MEHbLLE PECYPCOB, XOTA N HE ABNAETCH YHUPUUMPOBAHHBLIM, a Takke TpebyeT
3HaHWs ero CTpPyKTypbl Ans pasbopa.

B ntobom cnyyae, nogaepxusatotcs oba popmaTa, 1 nosnb3oBaTeslb MOXET BblbpaTb
noboKr U3 HUX, B COOTBETCTBUN CO CBOMMM TpeBoBaHUAMM.

dannbl apxMBOB UMEHYIOTCHA apxmBaTtopamMu, UCXoasa U3 AaTbl NepBOro coobLleHns B
apxmBe. Hanpumep Tak: <2006-06-21 17:11:04.msg>. ®annbl apxvBoB MOryT
orpaHuymBaTbCa MO pa3Mmepy U BpemeHu. lNocne npesblileHna NMMuTa co3gaéTcsl HOBbIN
dann. MakcnmanbHOe KonmMyecTBO bannoB B OUPEKTOPMM apxXmBaTopa Takke MOXET ObITb
orpaHu4yeHo. lNocne npeBbileHNa NMMUTa Ha KONTMYEeCTBO (hannos, cTapble dansibl HAYHYT
yoanatbcs!

C uenblo onTMMM3aUMM UCMONb30BaHUS OUCKOBOrO MPOCTPAHCTBA apxuBaTopbl
nogaepXXuBaltT YMNaKoBKY CTapbiX apXMBOB YMaKOBLUMKOM gzip. YnakoBka Npou3BoguTCH
nocrne NpogormKUTESIbHOro HEMCMNOb30BaHNA apXmBa.

IMpu ncnonb3oBaHuM apxueoB B dopmaTe a3bika XML cooTBeTcTBYOWME hannbl
3arpyxatotcs yenvkom! [1ns BbIrpy3kM HEMCMNOSNb3yeMbIX NPOAOIPKUTENBHOE BPEMS apXMBOB
NpUMeHseTCcsa TanMmayT JOCTyna K apXvBy Nocre rnpeBblLLeHNs KOTOPOro, apXmB Bbirpy>KaeTcd
13 NamMsTu, a 3aTeM 1 rnakyeTcs.

B uncno atnx napameTpoB BXOOAT:

BblIbop XML-dopmaTta apxmBHbIX hannos;

MaKCcUMarbHbIW pa3Mmep o4HOro hanna apxmea;

MaKCUMarbHOE KONM4eCTBO apXMBHbIX (hansios;

orpaHudeHue pasmMepa (parnna apxmea Nno BPEMEHMU;

TanmayT ynakoBKku ¢oansioB apxmBa;
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NepuoanyYHOCTb MpoBepku anroB apxmMBaTOpPOM Ha npeaMeT Moucka HOBbIX
apXxvMBOB W yaaneHue cTapblx;

BKINKOYEHME NUCMNOSIb30BaHNA MHPOPMaLMOHHBIX dannoB Ans ynakoBaHHbIX )annos;
- KOMaHOa HeMeaneHHOW NpoBepKn AnpeKkTopumn apxmpatopa. MoxeT ncnosnb3oBaTbCs
npu pasMeLLeHnn B OUPEKTOpUM apxmBaTopa ansioB apxmBoB 4pYron CTaHLUUW.

5.9.3.2 dopmam ¢palinoe apxuea coobweHuli

B Tabnuue Huxe NnpuBeaeH CMHTAKCUC hanna apxmea, NOCTPoeHHoro Ha XML-a3bIke:

Tabnuua 4
Ter OnucaHue ATpubyThI Copepxut
FSArc | KopHeBon anemeHT. | Version — Bepcusa hanna apxmea; (m)
h NaoeHTuduumpyet Begin — Bpemsa Hayana apxuBa (hex —
dann kak UTCs
npuHagnexawunn cekyHgax ot 01/01/1970);
AAaHHOMY MOAYIt0. End — Bpemsi okoH4yaHusa apxma (hex —
UTC B cekyngax ot 01/01/1970).
m Ter otoenbHoOro tm — Bpemsa co3gaHus coobweHus (hex — | TekcT
coobLeHus. UTC B cekyngax ot 01/01/1970); coobLeHn
tmu —  MUKPOCEKyHObl  BpPEMEHWU | S
COO0LLEeHUS;
lv — ypoBeHb coobLieHns;
cat — kateropusi CoobLLeHus.

ApXMBHbIN ¢hansi Ha OCHOBE MNJTOCKOro TEKCTA COCTOUT U3:

3aronoska B oopmaTe: [FSArch <vers> <charset> <beg_tm> <end_tm>]

lge:

<vers> — Bepcusi MoAyns apXvBUPOBaHWS;

<charset> — kogupoBka ¢anna (06b4HO UTF8);

<beg_ tm> — UTC Bpema Hayana apxuBa ¢ anoxu 01.01.1970 B
wecTHaguaTepuyHomn oopme;

<end_tm> — UTC Bpems koHua danna apxumea c¢ anoxu 01.01.1970 B
LWecTHaauaTepuyHon opme.

3anucen coobuieHunn B popmaTe: [<tm> <lev> <cat> <mess>]

lpe:

<tm> — Bpems coobLleHns B Buae: <utc_sec:usec>, rge:

utc_sec — UTC Bpewms ¢ anoxm 01.01.1970 B wectHaguaTepuyHon oopme;

usec — MUKPOCEKYHbl BPEMEHUN B ECATUYHOM (popMeE;
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<lev> — ypoBeHb BaXHOCTK COOBLLEHMS;

<cat> — kaTeropusi CoooLeHNS;

<MesSs> — TEeKCT coobLLeHus.

TekcT coobLWeHna M Kateropusi KOAMPYHTCA C LENbl UCKNIOYEHUST CUMBOSIOB
pasgenutenen (cumeon npobena).

5.9.3.3 Apxueamop 3Ha4yeHuli

ApxuBbl 3Ha4YeHU POPMUPYIOTCA apxmBaTopamMu 3HaAYEHUN MHOUBUAOYANbHO ANs
Kakgoro 3apermcTpupoBaHHOro apxuea. ApXvMBaTOpPOB MOXeT OblTb MHOXeCTBO C
MHOUBMAYanbHbIMWU HACTPOMKaMn, MNO3BONSALWMMA pas3fenuTb apxmBbl MO pasfnUYHbIM
napamMmeTtpam, Harnpumep, N0 TOYHOCTU U rMNybunHe.

daiinbl apxMBOB MMEHYIOTCS apxmBaTopamMu, UCXOASA U3 AaTbl NEPBOro 3Ha4YeHus B
apxvBe 1 ngeHtudukatopa apxmea. Hanpumep, Takum obpasom: <Meminfo_use 2006—-06—
17 17:32:56.val>. ®annbl apxmMBOB MOryT OrpaHM4MBaTbCs NO BpeMeHU. [locrne npeBbllleHns
nMMuTa co3gaétca HoBbIM pann. MakcumanbHoe KonmyecTBO (pannoB B OUPEKTOPUU
apxmBaTopa Takke MOXeT orpaHudmBaTtbcd. [locne npesblileHna NMMUTa Ha KOnM4ecTBO
drannos cTapble hannbl HAYHYT yaanaTbcs!

C uenbio 3KOHOMUKU ANCKOBOro MPOCTPAHCTBa apXMBaTopbl NOAOEPKUBAIOT YNAKOBKY
B [JOMOMHEHUW K nocrnefoBaTefibHOM YNakoBKE CTapbIX apXuBOB YMaKOBLUMKOM gzip.
YnakoBka Npou3BOAUTCA MNOCMe MPOAOIHKUTENBHOMO HEUCNosib3oBaHua apxusa. [Ond
obecneyeHnsa BO3MOXHOCTU BbICTPOro nogknoyeHns 6onblunx apxmBoB K Apyron cucteme
MO>XHO BKITHOUYMUTb UCMNOSIb30BaHNE NHMOPMALMOHHbLIX dannoB Ana ynakoBaHHbIX (bansos,
4YTO NPefoTBPaTUT NpeaBapUTESIbHYIO pacnakoBKy BCeX (hansioB Ha Apyrom cucteme.

5.9.3.4 dopmam ¢palinioe apxuea 3Ha4YeHUU

Ona peanu3auun apxvmBMpoBaHWS Ha annoBytd CUCTEMY NpPeabsBNAOTCA
cnegyouwme TpeboBaHus:

ObICTpbIN (MPOCTOM) AOCTYN Ha AobaBneHne B apXMB U YTEHME U3 apXUBa;

BO3MOXHOCTb M3MEHEHMSI 3HA4YeHMn B CyllecTBylleM apxuBe (C UENbto
3anosiHeHns aplp B Ay6nmpoBaHHbIX cucTeMax);

LUMKNNUYHOCTL (OrpaHnyeHne pasmepa);

BO3MOXHOCTb CXaTusi MeTOoOOM YNakoBKW MOCNeaoBaTefnlbHOCTM  OOWUHAKOBbIX
3HAYEeHUI, COXPaHSAIOLLMM BO3MOXHOCTb ObICTPOro gocTyna (nocnegoBaTtenbHas ynakoBKa);

BO3MOXHOCTb YNaKOBKWN yCTapeBLUMX OaHHbIX CTaHAApTHbIMU apxmBaTopamu (gzip,
bzip2 ...) ¢ BO3MOXXHOCTbIO pacnakoBk/ Npu obpaLleHun.

B cooTtBeTCTBMM C  BbIWEU3NOXKEHHBIMU  TpebOoBaHUAMW  OpPraHM3oBaHO

apxvBupoBaHve MeTOAOM MHOXECTBEHHOCTU pavnoB (ONA  Kaxgoro WCTOYHMKA).
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LinknuyHocTb apxuBa peanusdyetca Ha ypoBHe (panrnoB, T.e. CO3[aeTcA HOBbIM haunn, a
camblii CTapbln yaanaetca. [Ana ObiCTporo cxatusi UCnornb3yeTcss MeTo4 NPUTArMBaHuS K
nocnegHeMy  OAWMHAKOBOMY  3HadeHuo. [Ona  atmx ueneM B danne apxusa
npegycmaTtpmBaeTcsa 6utoBas Tabnuua ynakoBkM pasmepomM OAWH B OAMH C KONMYECTBOM
XpaHUMbIX AaHHbIX. T.e. Kaxabl GUT COOTBETCTBYET OQHOMY 3HAYEHMUIO B apxuBe. 3HayeHne
OuTa yKasblBaeT Ha Hannyne 3HadvyeHuns. [Insg noToka 0 ANHAKOBbIX 3HAaYE€HNN BUTbI OOHYNEHBI.
B cnyyae ¢ apxuBom cTpok Tabnuua asnseTcs He bUTOBOW, a 6AaNTOBOM U COOEPXKUT ONUHY
COOTBETCTBYHOLLEro 3Ha4YeHnd. B criydae nocTynneHns notoka 0UHaKoBbIX 3HaYEeHUI, ONvHA
OyoeTt HyneBon, U uutTaTbCca ByaeT nepeBoe oguHakoBoe 3HadeHue. [lockonbky Tabnuua
banitoBasi, TO apxXMB CMOXET XPaHUTb CTPOKN ANuHOM He 6onee 255 cumBonos. Takum
06pa3oM, METOOUKN XPaHEHUS MOXHO pasfenuTb Ha METOAMKY OaHHbIX (PUKCUPOBAHHOIO U

HedukcmpoBaHHOro pasmepa. Obuwas cTpykTypa hanna apxmea npusegeHa Ha pucyHke 80.

-

Cmpyvemyvpa datina apxusa

Baromoeok daiina (806adT)

Tabmnla yIaxnErH

Pazmep TafImHIE 1T DARHED
Fix = MagawE-H hool) Mamautes)
noFix = Naxaw*Pasmep3sat

Maccue o CIEN0EaTEJEHD
VIIAFOE dHHBLL JaHHBE

PucyHok 80

Mpn cosgaHum HoBOro pavna apxvmeBa opMumpyeTcsa: 3aronoBoOK (CTPyKTypa
3aronoBka B Tabnuue 5), Hynesas 6GuToBas Tabnvua ynakoBKM apxmBa U nepBoe
HeJOCTOBEPHOE 3HadeHune. Takum oOpasom, MONYYUTCH apxme, MHULMANU3UPOBAHHbLIN
HeJOCTOBEPHbIMWN 3HayYeHnsMn. B ganbHerwem HoBble 3HaveHusi ByaoyT BCTaBnATbCA B
06nacTb 3HAYEHUIN C KOPPEKTUPOBKON NHAEKCHOM Tabnuubl ynakoBku. 3 aToro crneayeT, 4Tto
naccuBHble apxuBbl OyayT BblpoXAaTbCs B pavnbl pasMepoM B 3arosioBOK M OMTOBYHO
Tabnuuy.

Tabnuua 5
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Mone Onucanune Paswmep,
Gant (6uT)

f tp CuncremHoe ums apxmsa («SCADA Val Arch.») 20

archive Nmsa apxmnBa, KOTOPOMY NpUHAONEXuT dann. 20

beg Bpemsa Hayana apxmBHbIX AaHHbIX (MKC) 8

end Bpems KoHUa apXmBHbIX AaHHbLIX (MKC)

period [MNepuoanyHocTb apxmea (MKC)

vtp Tun  3HayeHus B apxuBe  (Jlormdeckun, Llenbin, (3)
BewectBeHHbIN, CTpoka)

hgrid [Mpu3HaK ncnonb3oBaHUA XECTKOW ceTkn B Bydepe apxunsa (2)

hres Mpu3HaK ncnonb3oBaHMs BPEMEHM BbICOKOrO paspeLleHus (1)
(mkc) B Bydbepe apxumBa

reserve Peseps 14

term CumBon okoH4YaHus 3aronoska apxmea (0x55) 1

PasbsicHeHVe MexaHu3ma nocregoBaTeribHOM YyNakoBKN NpuBe4eHO Ha pUcyHke 81.
Kak MOXHO BMOETb M3 PUCYHKA, NPU3HAK YNaKoOBKW COAEPXUT ONMHY (He (PbUKCUpoBaHHbIE
TUMbI) UM NPU3HAK YNakoBKU (PUKCMPOBAHHbLIE TUMbl) OTAEMBbHO B3ATOr0 3HayYeHus. JTO
3HAYUT, YTO ANSA NONYYEHUA CMELLEHUS HYXXHOrO 3HaYeHUs HeoBXoOAMMO COXWUTb ASINHBbI
BCEX NpeablayLLnMX 0eNCTBUTENBHbBIX 3HAaYEHUN.

BbinonHeHe OaHHOW onepauuu Kaxabld pa3 U Ans KaXaoro 3HadeHusa siBnsieTcs
KpanHe Tpydoémkon onepaumen. [loaToMy Obil1 BHEOPEH MeXaHU3M  KeluvpoBaHus
CMeLLEeHU 3HaYyeHnn. MexaHnam KeLmpyeT CMeLeHnda 3Ha4YeHNn Yepes npegonpeneneHHoe
MX KONMUYECTBO, a TaKkKe KelumpyeT CMeLleHMe MoCcrneaHero 3HavyeHust K KOTOpOMy

npounssoauncs 4ocTyn (OTAENbHO Ha YTEHUE U 3anuch).

Vnaxoexa sHoueHLIL Vhaxoexa sHaueHLdl
@IJF\EH_DOB‘CTHHOSO muna HE@JHJ\EH_DOSGHHDSO Mmuna
Bpema | BHT ymax, | 3Hau. Macens Bpewun | BaAT ymar] 3Hau. Macens
O aHHBIX O aHHBIX
10010 1 9 9 10010 1 1] 7| 1]
10020 | 1 14 14 10020 1] 1] 1:5top
10030 0 14 / 45 10030 ] 1:Stop / 2:Frrorl
10040 1 45 51 10040 1] 1:Stop / 1]
10050 1 51 <F=> 10050 3 2:Frrorl <EVAL>
10060 1] 51 10060 1 0
10070 1] 51 10070 1] 1]
10080 1 <F= 10080 ] <EVAL>
10090 0 <E= 10090 1] <EVAL>
10100 0 <F= 10100 0 <EVAL>
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PucyHok 81

MN3MeHeHnss 3HadYeHunn BHYTPU CyLWleCTBylOLLEero apxmBa TakKXe npeaycMoTpeHoO.
OpHako, Y4YUTbIBad Heob6XoaMMOCTb BbIMOMHEHNA cOoBUra XBocTa apxumBa, pekoMeHayeTCA
BbIMOJTHATb 3Ty onepaunto Kak MOXHO peXe N KaKk MOXHO oonbwmnmMn Gnokamu.

5.9.4 KoHghueypupoeaHue nodcucmemMbl «Apxuebi»

[na KoHgurypauum noacuctemsl NpeaycMoTpeHa KopHeBas CTpaHuua NoACUCTEMBI
"ApxuBbl", cogepxawasn Bknagkm "ApxuB coobueHun", "ApxmBbl 3HavyeHun", "Mogynn" n
"Momowb".

[Ona nonyvyeHns pgoctyna Ha MoOAUMUKAUMIO OOBLEKTOB 3TOW MOACUCTEMDI
HeobOxoauMbl nNpaBa nonb3oBatensa B rpynne "Archive" unn npaesa npuBunerMpoBaHHOIro
nonb3oBaTens.

Bua Bknagkm "ApxmB coobLeHuin" nokasaH Ha pucyHke 82.

¥ CHCTeMHbIA KoHgHrypaTop: Work station
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PucyHok 82

Bknagka "ApxmB cooBweHun" cogepXuT KOHGUrypauuio apxveBa COOOLLEHUA U
dopMy 3anpoca coobLLeHNn N3 apxmea.

KoHdurypaums apxusa coobLueHnn npegcTaBneHa nonsimu:

- Pasmep 6ygbepa coobwieHul - ykasbiBaeT Ha pa3mMepHOCTb 06r1acT onepaTuBHOM
namaTn, 3ape3epBUPOBaHHON MNOA MPOMEXYTOuYHbIM Oydep coobuieHuin. CoobuieHna m3

6ydbepa 3anpalumBaroTca AN NPoCMOoTpa U apXMBUPYIOTCA apXmMBaTopaMm COOBLLIEHUIA;
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- [Nepuod apxusuposaHusi coobuweHuu (c) - NepUOANYHOCTb, C KOTOPOW apXuBaTopsbI
BblGupatoT coobuieHnsa n3 Bydepa ang nx apxmBnmpoBaHus.

dopma 3anpoca COOBLLEHM COOEepPXUT KOHGUrypaumoHHbIe nond 3anpoca u
Tabnuuy pesynbTaTta.

KoHdgourypaumoHHble nons 3anpoca:

- Bpems - yka3biBaeT BpeMs 3anpoca;

- Pasmep (cek) - ykasbiBaeT pasmep unu rinybuHy 3anpoca B CEKyHOaAX;

- LlabroH kameeopuu - YyKasblBaeT KaTeropuio 3anpolleHHbiXx coobuwieHun. B
KaTeropun MOXHO yKasblBaTb 3f1leMeHTbl BbIBOPKKU MO WabnoHy, a UMEHHO CMMBOSbI "*" - ons
nobon noacTpoku n "?" - onsa ntboro cMMBoONa;

- YpoeeHb - ykasbiBaeT Ha MUHUMarsbHbIA YPOBEHb COOOLLEHMIA, T.€. 3anpoc byaeT
obpaboTaH gnga coobLeHnin ¢ ypoBHEM, Bonee nnm paBHbIM YKazaHHOMY;

- Apxuseamop - ykasblBaeT apxvBaTop cooOuleHun, Onst KoToporo obpabaTtbiBaTb
3anpoc. Ecnu 3HayeHne oTcyTCcTBYeT, TO 3anpoc byaet obpabotaH ans Gydepa mn Bcex
apxmBatopoB. Ecnn ykasaHo <buffer>, To 3anpoc 6yaet obpabotaH Tonbko ona 6ydepa
COOOLLIEHUN.

Tabnuua pesynbTaTa COAEPXKUT CTPOKM COOOLLEHMI C KONMOHKAMM:

- Bpewms - BpeMs coobuieHus;

- Kamezopus - kateropusi coobLieHus;

- YpoegeHb - ypoBeHb COOBLLEHNS;

- CoobujeHue - TeKCT cooDLLEeHns.

Bua Bknagkm "ApxuBbl 3Ha4YEHUI" NOKasaH Ha pUCYHKe 83.
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W CHcTemHbIH KOHGHrypaTop: Work station
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PucyHok 83

Bknagka "ApxuBbl 3HAYEHUN" COAEPXKUT OOLLYIO KOHUrypaumio apxmBupOBaHUS
3HAYEHUM W CNUCOK apXMBOB 3HAYeHUW. B KOHTEKCTHOM MEHI0 chnucka 3HavYeHUn
nonb3oBaTenio NpeaocTaBnAeTcsa BO3MOXHOCTb [00aBneHus, yganeHus u nepexopa K
Hy>XHOMY apxuBy. OBLas koHdUrypaums apxmeBnpoBaHna npeacrasrneHa nosisiMu:

- lepuod nosydyeHusi 0aHHbIX (MC) - yKa3blBaeT NepuoaNYHOCTb 3a4a4yn akTUBHOMO
apxmBupoBaHus. PakTnyeckn, MakcuMmanbHas Aetanusauus unv MUHUMManbHbIA Nepuoa,
aKTUBHbIX apXMBOB ONpeaensaeTca 3TUM 3Ha4YeHNeM.

- YpoeeHb npuopumema 3adaqu nosny4eHUss OaHHbIX - YyCTaHaBfMBaeT
NPUOPUTETHOCTb 3aJadn akTUBHOIO apxmBUpoOBaHWUA. Mcrnonb3yeTcs npu NnaHUpoBaHUU
3agay onepauuoHHouM cuctemon. B cnyyae uvcnosHeHuMss  CTaHUMM  OT  UMEHMU
cynepnornb3oBaTens "root" 3To nosie BKNYaeT NnaHMpoBaHWE 3a4ayvv apXuBMPOBaHUSA B
pexvme peanbHOro BPEMEHU U C yKa3aHHbIM MPUOPUTETOM.

- Apxuebl 3Ha4yeHul - CNUCOK MMEH apXMBOB 3HA4YeHWN, KOTOpPblE UCMONMb3YHTCH B
cucTeme.

Bknagka "Moagynn" cogepXXuT cnucok moayrnen nogcuctemsl "ApxmBbl”" U UOEHTUYHA
Ans Bcex MoaynbHbIX nogcuctemM. Bknagka "lMomolub" cooepXuT KpaTKyto NMOMOLLb A1
OaHHOW CTpaHuLbl.

ApxuB 3HayeHun nogcuctembl "ApxmBbl" npegocTaBnseT KOHMUrypaumoHHYH
cTpaHuuy ¢ Bknagkamu "Apxms", "Apxusatopsbl” n "3HayeHuns".
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Bua Bknagkm "ApxmB " nokasaH Ha pucyHke 84.

¥ CHCTeMHbIH KoHgHrypaTop: Work station
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PucyHok 84

Bknagka "ApxmB" coaepXXmnT OCHOBHbIE HACTPOMKN apXmBa B COCTaBE:

- Pazgen "CocTosiHue" - coaepXuT CBOMCTBA, XapakTepuayoLme COCTOSHNE apxuea:

- BbinonHsemcs - coCTosiHne napameTtpa "BbinonHaeTca". MICNONHAKLWNNCS apxuB
cobupaet gaHHble B Bydep 1 obcnyxxmBaeTcsa apxmBaTopamu;

- B/] apxuea - agpec B[] ona xpaHeHus OaHHbIX apxuBa, BbIOMpaeTca M3 cnmcka
LLLEeNYKOM MbILLIN.

- Pasgen "KoHdurypauusa" - HenocpeACcTBEHHO COOAEPXUT MONSA KOHpUrypaumm:

- ID - nHdpopmaums 06 ngeHtTudurkaTope apxuea;

- IMs - yka3biBaeT nMs apxmBea;

- OnucaHue - KkpaTKoe OnucaHne apxmBa U ero HasHavyeHus;

- Banyckamb - ykasbiBaeT Ha COCTosiHMe "BbinonHaeTca", B KOTOpPOe nepeBoauTb
apxvB Npwu 3arpyske;

- Tun 3Ha4yeHUU - yKa3blBaeT Ha TUM 3HAYEHUN, XPAHALLNXCH B apxuBe, U3 crmcka:
"Nornuecknin", "Uenbin", "BewwectBeHHbIN" 1 "CTtpoka";

- lcmo4HuK - yKkasblBaeT Ha TUM u agpec UCTOYHUKA. TN UCTOYHWUKA yKa3blBaeTcH
n3 cnmucka: "MaccueHbin”, "laccuBHbin aTpubyT napameTpa" unn "AKTUBHbIN aTpubyT
napameTpa". NaccmBHbIM apXmMB HE UMEET aCCOLMMPOBAHHOIO UCTOYHMKA 3HAYEHUIN; AaHHbIE
B TaKOW apXmB UCTOYHMK NepeaaéT caMmoCcToATeNbHO. Tunbl ¢ atpnbyTomM napameTpa B none

agpeca ykasblBaloT Ha napameTp nogcuctemol "CO6op AaHHbIX" Kak HA UCTOYHMK. [MacCuBHbIV
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aTpubyT napameTpa HanpaBnseT [OaHHble B apXMB CaMOCTOSTENbHO C COOCTBEHHbLIM
nepuogom cbopa pAaHHbIX. AKTUBHbIM aTpuOyT napameTpa onpaluMBaeTcs 3agadven
apXxvBUPOBaHWS 3TOW MNOACUCTEMBI,

- OmnoxeHHbIU 3aryck — MO3BONSeT Mpu 3anycke CUCTEMbl He BbIBOOUTb
npegynpeauTenbHoe coobLLeHne, eCriu CTOYHUK OTCYTCTBYET;

- [Mepuod 6ychepa (cekK) - ykasbiBaeT Ha NEPUOANYHOCTL 3Ha4YeHUI B Oydhepe apxuBa;

- Pasmep 6yghepa (e0uHuy) - ykasbiBaeT pasaMmepHoOCTb unu rnybuny 6ydepa apxusa.
Pa3smepHocTb 00ObIYHO yCcTaHaBnMBaeTcst B nepecyéte Ha 60 cek nepnognyHOCTU 3agayu
apXMBMPOBaHWS C 3anacom,;

- Xecmkass cemka epemeHu byghbepa - ykasbiBaeT Ha pexum bydepa. Pexum
XECTKOW CeTKM noppasymMeBaeT pe3epBMpOBaHWE NaMATU MOA KaKOoe 3HadeHue, Ho 6es
METKN BpeMeHW. TaKkoh pexum WUCKIYaeT BO3MOXHOCTb YMaKOBKM CMEXHO-OAMHAKOBbIX
3Ha4YeHun, HO IKOHOMUT Ha XpaHEeHUU MeTKM BpeMmeHUu. NHade Bydep paboTaeT B pexume
XpaHEeHUs1 3HaYeHUs U MEeTKM BPeEMEHU U noaaepXuBaeT YMNakoBKY CMEXHO-OOUHAKOBbIX
3HAYEHUN;

- Bbicokoe paspeweHue spemeHu byghepa - ykasblBaeT Ha BO3MOXHOCTb XpaHEHUS
3HaA4YeHU C NEpPMOANYHOCTBIO A0 1 MWKPOCEKYHAbI, MHAYe 3HAYEeHUsI MOTyT XPaHWUTbCS C
nepuoanYHOCTbIO 40 1 CeKyHAabl.

Bua Bknagku "ApxmBaTtopbl” nokasaH Ha pucyHke 85.
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PucyHok 85
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Bknagka "ApxuBaTopbl" cogepxuTt Tabnuuy ¢ koHdurypaumen npouecca obpaboTkm
AaHHOIO apxmBa [OOCTYNHbIMKW apxuBatopamu. B cTpokax pacnonoxeHbl [OCTYMHble
apXxvMBaTopbl, @ B KONTIOHKax napameTpbl:

- Apxusamop - nHdopmauuns 06 agpece apxmsaTopa;

- 3anyweH - tHgopmauusa o cocTosiHuM "3anyLeH" apxueaTopa;

- Obpabomka - npuaHak 06paboTkmn JaHHOro apxmea apxmsaTtopoM. None AocTynHO
Ana mogmdukaunmn nonb3oBaTenem;

- lepuod ( ¢ ) - nHhopmaums 0 NEPUOUYHOCTU apXmMBaTopa;

- Hayarno - pata Hayana JaHHbIX apxvMBa B apXuBaTope;

- KoHey - pata KoHLUa JaHHbIX apxvBa B apxuBaTtope.

Bua Bknagkm "3HayveHuns" nokasaH Ha pucyHke 86.
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PucyHok 86

Bknagka "3HadeHuns" cooepXuT 3anpoc 3HaA4YeHUA B apxuBe U pesynbTaT B BuAeE
Tabnuubl 3Ha4YEHNN N N306pakeHust Tperaa. 3anpoc 3Ha4YEeHU COAEPXKNT NOMA:

- Bpems - ykasbiBaeT Bpems 3anpoca. CoaoepXxut ABa nons: none gata+Bpems u
MUKPOCEKYHAbI;

- Pasmep - ykasblBaeT pasmep unuv rnyouHy sanpoca B cekyHaax;
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- Apxusamop - ykasblBaeT apxvBaTop 3Ha4eHuh, Ans KoToporo obpabaTtbiBaTb
3anpoc. Ecnu 3HayeHne oTcyTcTBYeT, TO 3anpoc byaeT obpaboTtaH gna Gydepa n Bcex
apxmBatopoB. Ecnn ykaszaHo <buffer>, To 3anpoc 6yaet obpabotaH Tonbko gna 6ydepa
apxuBa;

- lMokazampb epapuk - ykasblBaeT Ha HeoOGXOAMMOCTb MpeACTaBneHus AaHHbIX
apxmBa B Buae rpaduka (TpeHga), WHade pes3ynbTaT npeacraBndeTca B Tabnuue,
cofepallen ToNbKo BpeMsa U 3HadyeHune. B cnyyae yctaHOBKM 3TOro nons popmupyeTca u
oTobpaxkaeTcss rpaduk (pucyHok 87), Kpome TOro nosBASOTCA AOMOMHUTENbHbIE
KOH(MrypaumMOHHbIE NONSA HACTPOWNKM N300paxKeHus:

- Pasmep u3obpaxeHusi - yKasblBaeT LUMPUHY U BbICOTY (bopMmpyemMoro msobpaxeHus B
nukcenax;

- lllkana 3Ha4yeHuUs - yKa3blBaeT HMKHIOK N BEPXHIOK rpaHuLy LWKanbl 3HadyeHus. Ecnu oba
3HadeHus1 yctaHoBneHbl B 0 unu paBHbl, TO Wkana bygeTt onpeaenaTbCcs aBTOMaTUYECKM B

3aBUCUMOCTU OT 3HAYEHUMN.
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PucyHok 87

Kaxgbim mogynb nogcuctembl "ApxuBbl" npegoctaBndeTr KOHUrypaunoHHYHO
cTpaHuuy c Bknagkamu "Apxmatopbl" n "lNomowb". Bknagka "ApxuBaTopbl” cooepxur
CMUCKN apXnBaTopoB COOBLLEHNI N 3HAYEHWI, 3apPErMCTPUPOBAHHBIX B MOy e (PUCYHOK 88).
B KOHTEKCTHOM MEHIO CNUCKOB NOSIb30BaTESHO NPeoCTaBNAETCs BO3MOXHOCTb 4o6aBneHus,
yoaneHua n rnepexoga K HyXHOMy apxusatopy (pucyHok 89). Bo Bknagke "lMomolup"
coaepXuTca MHpopmMaumsa o moayne noacuctemol "ApxmBbl", COCTaB KOTOPOW UAEHTUYEH

Ans scex moaynen (pucyHok 90).
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CHCTEMHBIH KOHGHIYpaTop: Work station
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¥ CHCTeMHbIH KoH$HrypaTop: Work station
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ApxmBaTopbl COOOLLEHUI coaepkaT COOGCTBEHHYK CTpaHuuUy KOHdurypaumm c

Bknagkamu "Apxmatop” n "CoobLueHns".

Bua Bknagkm "ApxmBartop” nokasaH Ha pucyHke 91.

CHCTEMHBIA KOHGHIypaTop: Work station
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Bknagka "ApxuBatop" coOepXuT OCHOBHble HacTponku. CocTaB 3TUX HACTPOEK
MOXET HECKOSbKO OTNMYaTbCA OT OAHOro Moy 9TOM NOACUCTEMbBI K APYroMy, O YEM MOXHO
y3HaTb B COBCTBEHHOW OOKYMeEHTauun moayrnen. B kayectBe npumepa paccmaTpuBaloTcA
HaCTPOWNKM apxmBaTtopa coobLieHnn y moayns apxmea Ha B[l. Hactponku:

Pasgen "CocrtosHue" — coOepXuT CBOWCTBA, XapaKTepusyllme COoCTOsHuEe
apxuBaTopa:

- BbinonHsemcs - cocTtosiHMe apxmBaTtopa "BbinonHgaetcs". McnonHawowmmncs
apxmBaTop obpabaTbiBaeT Oydep apxmBa COOOLIEHUA N NOMeELlaeT ero AaHHble B CBOE
XpaHunuiie, a Takke obcny>xmBaeT 3anpochl Ha 4OCTYN K AAHHBIM B XPaHWUINLLE;

- B[] apxuseamopa - agpec B[l ons xpaHeHus faHHbIX apxuBaTopa, BbibMpaeTcs n3
CMMCKa LWEeNYKOM MbILUW;

- KoHey - oToOpaxaeTca pfartat+Bpems MocCrneHUX [AaHHbIX B XpaHunuiie
apxusaTopa,;

- Hayarno — otobpaxaeTcs gata+BpeMs nepsblX AaHHbIX B XpaHUNvLLE apxmBaTopa;

- Bpemsi apxusuposaHusi (Mc) - BpeMsi, 3aTpadyeHHOe Ha apXMBMpPOBaHWE AAHHbIX
apxuBa coobLeHunn.

Pasgen "KoHdurypaumsa" - HenocpeACTBEHHO COOAEPXUT NONSA KOHUrypaumm:

- ID - nHdopmaums 06 ngeHtTndmkaTope apxmaTopa;

- IMs - ykasbiBaeT UM apxmBaTopa;

- OnucaHue - KpaTKkoe OnMcaHue apxueaTtopa u ero HasHayeHus;

- Adpec - agpec XxpaHunuuwia B crneumunyHoMm Ons Tvna apxusatopa (mMogyrns)
dopmare.

OnucaHve copmarta 3anucy agpeca apxvBaTopa, Kak npaBwuno, LOCTYNHO BO
BCMNNbIBaloLWen noackaske aToro nons. B npumepe 310 OTHOCUTENBHBIA NYTb K AUPEKTOPUM
XpaHUnmLa;

- YposeHb coobuweHuli - yKkasblBaeT Ha YpPOBEHb COOOLLEHUA apxuBaTopa.
CoobLeHuns ¢ ypoBHeM Boree nnu paBHbIM yKkadaHHOMY 0BpabaTbiBaloTCA apXmMBaTopoM;

- Kamezaopuu coobuwieHul - cnncok KaTeropuin coobLyeHnin, pasaene€xHHbIN CUMBOSIOM
"'. CoobLeHuns, nonasLume nog wabnoHbl kKaTteropui, 0yayt obpabaTbiBaTbCa apXmMBaTOPOM.
B kaTeropun MOXHO ykasbiBaTb 3N1€MEHTbI BbIGOPKM MO WabnoHy, a UMEHHO cUMBONbI ™' —
ana nobon nogctpoku u '?' - anga noboro cMmeBona;

- 3anyckampb - ykasblBaeT Ha cocTosiHMe "BbinonHsertcsa", B KOoTopoe cnefyet
nepeBecTy apxmBaTop Npu 3arpyske;

- Pasmep apxuea (4acog) — ykasblBaeTCs MakCUMarnbHbI pa3sMep apxuBa B Yacax.

Bug Bknagkm "CoobLeHnsa" nokasaH Ha pucyHke 92.
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¥ CHCTeMHBIH KOHHrypaTop: Work station
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Bknagka "CoobueHns" cogepxuTt oopMy 3anpoca coobLieHnn n3 apxmea gaHHOro
apxuaTtopa:

- Bpems - yka3biBaeT BpeMs 3anpoca;

- Pasmep (cek) - ykasbiBaeT pasmep unu rnybuHy 3anpoca, B CEKyHOAX;

- lllabnoH kamezopuu - YyKasblBaeT KaTeropur 3anpolleHHbIX coobwieHunin. B
KaTeropmm MOXHO yKasblBaTb 3N1€MEHTbI BbIOOPKK MO WabnoHy, a UMEeHHO cumMBosnbl ™' - Ans
nobon noactpokun n '?' - ana ntboro cMMBONa;

- YpoeeHb - ykasblBaeT Ha MMHUMarbHbIN YPOBEHb COOOLLEHUI, T.€. 3anpoc byaeT
obpaboTaH onsg coobLieHnsa ¢ ypoBHeM Bonee nnu paBHOMY yKasaHHOMY.

Tabnuua pesynbTtaTta COAEPKUT CTPOKN COOOLLEHUI C KOFTOHKaMW:

- Bpewms - BpeMs coobLeHus;

- Kameezopus - kaTeropmsi CoooLEeHNS;

- YposeHsb - ypoBeHb CO0bLLEHUS;

- CoobujeHue - TeKCT coobLLEeHuns.

ApxuBaTopbl 3HAYEeHUN coaepaT COOCTBEHHYK CTpaHuly KOoHdurypauum c
Bknagkamu "Apxmsatop” n "Apxusbl”.

Bua Bknagku "Apxmatop" nokasaH Ha pucyHke 93.
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Bknagka "ApxuBatop" cOOepXWUT OCHOBHble HacTponku. CocTaB 3TUX HaCTPOEK
MOXeT HECKOSIbKO OTNMYaTbCs OT OAHOr0 MOAyNsA 3TON NOACUCTEMbI K APYrOMY, O YEM MOXHO
y3HaTb B COGCTBEHHOW OOKYMEHTauun moayrnen. B kayectBe npumepa paccmaTpuBaroTcA

HaCTPOMKM apxmBaTopa 3Ha4YeHun y Mmoayns apxmea Ha B[ll.

Pasgen "CoctosHne" - coaepXuT CBOWCTBA, XapakTepusyllwue COCTOAHUE
apxuBaTopa:
- BbinonHsemcs - cocTtosiHMe apxmBaTtopa "BbinonHgaetcs". cnonHawowmmncs

apxvmBaTop obpabatbiBaeT Gydepa apxMBOB 3HAYEHWA U MOMeLlaeT UX AaHHble B CBOE
XpaHunuie, a Takke obcnyxmBaeT 3anpochl Ha 4OCTYN K AaHHLIM B XPaHWUINLLE;

- Bpems apxusuposaHusi (Mc) - WHMOPMauMss O BPEMEHN 3aTpayeHHOM Ha
apxvMBMpoBaHMe aHHbIX OydepoB apxmBoB. [1epnognyHOCTb apXMBUPOBAHUS YKa3biBaeTCs
B none "lNepuvoa apxmusupoBaHua" pasgena "KoHdurypaums" aTon BKNagku;

- B[] apxusamopa - agpec B[] ons xpaHeHNsa JaHHbIX apxuBaTtopa, BblOmMpaeTcs s
CMMCKa LWEeNTYKOM MbILLN.

Paspen "KoHdurypaumusa" - HenocpeaCTBEHHO COAEPXKUT NOSISA KOHpUrypaumm:

- ID - nHdpopmauusa o6 ngeHTnmkaTope apxmaTopa;

- Ims - ykasbiBaeT UMs apxmBaTopa;

- OnucaHue - KpaTKkoe onucaHne apxmeBaTopa U ero HasHa4YeHus;
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- [lepuoduyHocmpb 3HayYeHul (Cek) - yka3biBaeT NepnognyHoOCTb 3Ha4YEHU, KOTOpbIe
cofepXaTbCs B XpaHunuuie apxvmsaTopa;

- [lepuod apxusupoeaHusi (cek) - yKasblBaeT MEPUOOUYHOCTbL 3aJaun
apxvMBupoBaHus AaHHbIX 6ydepoB apxnBoB. PaamepHocTb BydhepoB apXmMBOB BO BPEMEHHOM
BblpaXXeHMUM A0SMKHa OblTb HE MeHee, a Nny4dlle HecKonbko 6onblie, NepnoanuYHOCTU 3agadun
apXvMBUPOBaHWUS;

- Adpec - agpec XxpaHunuuwia B crneummnyHoMm Onst Tna apxusatopa (mogyns)
dopmate. OnucaHue popmaTta 3anucy agpeca apxvuBatopa, Kak npasBuro, AOCTYMHO BO
BCMNNbIBalOLWen noackaske aToro nond. B npumepe 3T0 OTHOCUTENbBHbLIN NMYTb K AUPEKTOpUA
XpaHunuLa;

- Banyckameb - yKasblBaeT Ha coCTosiHMe "BbinonHserca", B KOTOpoe NepeBoauTb
apxuBaTtop npu 3arpyske;

- Pasmep apxuea (4acos) — ykasblBaeTCs MakCUMarnbHbIA pa3sMep apxuea B 4acax;

- Micnonb3oeaHue ceameHmMupogaHus 051 O4UCMKU apxusa — Yek-60kc ansa Boibopa
NCNOSIb30BaHMSA CErMEHTUPOBaHUS.

BHumaHue! lNpu otknioyeHuu cpnara «BbinonHseTcsa» BO Bpems paboTbl
SCADA ypansieT Bce apXvBbl, NPUBA3aHHbIe K 3TOMY apxuBaTtopy!

Bug Bknagkm "Apxusbl" ana moaynsa «Apxusatop Ha BIl» nokasaH Ha pucyHke 94.

7 CHCTEMHBIH KOHGHIYp
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Bknagka "ApxuBbl" cogepxuT Tabnuuy ¢ uHdopmaumen 06 apxuBax,
obpabaTbiBaeMbIX apxmBaTtopoM. B cTpokax Tabnuua coaepXuT apxuBbl, a B KOJIOHKaX
MHdOpMaLNIO:

- Apxus - Msi apxmBa;

- [epuod ( ¢ ) - NnepnoanyHOCTb apxmBa B CeKyHaax;

- Pasmep 6yghepa - pasamepHOCTb Bydepa B eanHULax;

- Paavep ¢patnos (M6) - cneumdpudHoe ana moayns «ApxmBaTtop Ha pannosyto
cucTteMy» none C UWHGopMauuend O CyMMapHOM pasMepHOCTU annoB XpaHunuuia
apxvmBaTopa 4ns apxuBa.

B cnyyae ¢ mogynem «ApxuBaTop Ha pannioByd CUCTEMY» B 3TOW BKNaAKe eLué
coaepXnTcsa popma aKcnopTa JaHHbIX apxmBaTopa, cogepxallasa cregyolime napameTpbl:

Apxus - UMst apxmBa Ans 3KCnopTa, BbIBUpaeTcsa MbILbH U3 CMIUCKA;

Hauarno - pata n BpeMsi Hayana faHHbIX 4151 9KCnopTa;

Koneu, - paTta n BpeMs KOHLa AaHHbIX ANS 9KCnopTa;

Tur - TN akcnopTupyemoro canna (ascii unn wav), BblonpaeTcs MbiLIbIO N3 CNINCKA;

B gpalin - nma danna ans aKcnopTa.

lMocne HacTpPoOnKM BCEX BbllleyKa3aHHbIX NapaMeTpoB MOXHO OCYLLECTBUTb 3KCNOPT

OJaHHbIX HAXXaTueM MbILUN Ha KHOTMKY «SKCI'IOpT».

5.10 MNopcucrtema "lMonb3oBaTtenbckne nHTepcencob!”
5.10.1 Obwue ceedeHus

Mogcuctema  gaBndetcsa  mogynbHOW.  [Ona  KOHdurypaumm  nogcmuctembl
npegycMoTpeHa KopHeBasd cTpaHuua nogcuctembl "llonb3oBaTenbckne WHTepdencol”,
cogepxawiaqa sknagkm "Moaynn" n "lMNomowp".

Bknagka "Mogynu" cogepXuT CnMcok Moaynen nogcuctemMbl M UAEHTUYHA N9 BCEX
MOAyJNbHbIX nogcuctemMm. Bknagka "lomoub" cooepXuT KpaTKyro MOMOLb ANS OaHHOMU
CTpaHuupbl.

Kaxgbin mogynb nogcuctemol "lMonb3oBaTensckue nHTepdencol”" npegocrasnseT
KOHUrypaunmoHHyo CTpaHuuy ¢ Bknagkamu "lNons3oBaTtensckum nHtepdgenc” un "Momorups".

Bug Bknagku "MNonb3oBaTtenbCcknn MHTepgenc” nokasaH Ha pucyHke 95.
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Bknagka "lNonb3oBaTenbcknin nHTepgenc" npegoctaBndeT napameTp Ans KOHTpons
COCTOAHMUSA "BbinonHsaeTca" Moayns, a TaKkke pasgenbl KOHourypaumm,
cneumnanusavpoBaHHble Ang Mmogynen aton nogcmuctemMol. Bo Bknagke "lNomolub" cogepxuTtca
MHopMauusa o moayne nogcuctemsl "lonb3oBaTenbckMe UHTEpPdENCHI”, coCTaB KOTOPOU
NOEHTUYEH AN BCEX MOAYNEN.

5.10.2 Pab6oyuli nonb3oeamenbckuli uimepdgpelic (QT)

Mogynb «Vision» npegocTaBnseTr MexaHM3M KOHEeYHoW Buayanusauuu cpenbl
Bu3yanusauum n ynpasnenus (CBY) B8 SCADA. Mogynb ocHOBaH Ha MHoronnatgopMeHHOM
6ubnnoTteke rpaduyeckoro nonb3oBaTenbckoro nHtepdgenca (GUI) QT. B ceoen pabote
MOAYNb ncnonb3yeTt AaHHble aABmxkka CBY (moaynb VCAENgine).

Cpena Busyanmsauum u  ynpasneHna (CBY) saBnsietca  HeOTbeMSieEMOW
coctasnstowen SCADA. OHa NpUMEHSIETCA Ha KITMEHTCKUX CTaHUMAX C Lenblo 4OCTYMHOro
npegocrtaeneHnss uHdopmMmauum o6 o00bekTe ynpaBfneHus W Bblgayn  YrnpaBfsaoLWmMX
BO34ENCTBUM Ha OOBLEKT.

[aHHbIn Moaynb HenocpeacTBeHHou Buadyanusaumm CBY npegHasHayeH gns
dopmmpoBaHus 1 ncnonHeHna nHtepdgencoe CBY B cpeae rpadunyeckon budnuortekn QT.

Mopgynb obecneumBaer:
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- TPU YPOBHS CIIOXHOCTM B (POPMUPOBaHUM MHTepenca Busyanusauuu, no3songoLimne
OpraHV4yHO ocBamBaTb U MPUMEHATbL NHCTPYMEHTapU OT NMPOCTOrO K CNOXHOMY:

- (bopmmpoBaHme 13 WabnoHHbIX KaapoB NyTEM HasHavyeHus AnHamukn (6e3 rpaduyeckon
KOH(purypaumn);

- rpadpuyeckoe hopMmMpoBaHNE HOBbLIX KagpoB MYTEM MCMNOSIb30BAHUA FOTOBbLIX 3N1IEMEHTOB
BM3yanusauum n3 6nbnmotekn (MHeMOCXeMbl);

- NOCTPOEHME UHTEpP(ENCOB BU3yanusaumm pasfnMyHOM CrOXHOCTU, HauYMHas OT MPOCTbIX
NIIOCKUX UHTEPdENCOB MOHUTOPUHra M 3akaH4YnmBas MOSMHOLEHHbIMU MepapXn4ecknmm
nHTepdgencamu, ncnonbdyemoiMm B SCADA cuctemax;

- CMeHy AMHaMUKU B NpoLEecce UCMOSTHEHWS;

- MOCTPOEHME HOBbIX LWAaBMOHHBIX KagpoB Ha ypoOBHe nonb3oBaTens u dopmMupoBaHue
cneumnanusavpoBaHHbliXx noa obnacte npumMeHeHns OubnuoTtek kKagpoB (Hanpumep,
BKINIOYEHNE KagpoB napamMeTpoB, rpadduKoB U APYrMx 3feMEHTOB C YBA3KOW UX Apyr C
APpYromM), B COOTBETCTBMM C TEOPMEN NOBTOPHOIO UCMOMb30BaHUS U HAKOMNNEHNUS;

- MOCTPOEHME HOBbLIX MOMb30BATENbCKUX 3JMIEMEHTOB BM3yanusauum u opMupoBaHue
crneumnanmsanpoBaHHbIX nod obnactb NpUMeEHeHns dMbnuoTek KaapoB B COOTBETCTBUMU C
Teopuen NOBTOPHOIO UCMONb30BaHUS U HAKOMMEHUS;

- OnMcaHve JfOrMKM HOBbIX LWABMNOHHBIX KagpoB W MONb30BaTENbCKUX  3fIEMEHTOB
BU3yanusauuu, Kak NpoCTbIMU CBA3AMU, TaK U NAKOHWYHbLIM, MONHOUEHHbLIM SA3bIKOM
Nnosib30BaTEeSIbCKOro NPOrpaMmMmMpoOBaHNS;

- BO3MOXHOCTb BKJTHOMEHUS B NOJSIb30BaTENbCKME 3NIEMEHTLI BU3yanuaaumm yHKUMA (Unu
KagpoB BbluMCNEHUs yHKunn) obbekTHo mogenn SCADA, npakTuyecku cBsa3biBas
npeacraBfieHne C anropuTMOM BbIYUCIIEHUS (Hanpumep, Bu3dyanuaumpys 6ubnuoTteky
mMogernen annapatoB TI1 gns nocneaylowero Bu3yanbHOro nocTtpoenuns mogenen TI1);

- pasgeneHne OaHHbIX MOMb30BaTENbCKUX MHTEPdENCOB U MHTepPdENCoB npeacTaBieHnd
3TUX [aHHbIX, MO3BOSIAOLLEE CTPOUTL MHTEpdEenc nonb3oBaTens B O4HOW cpede, a
NCNonHATL BO MHOrMX apyrux (QT, Java ...);

- BO3MOXHOCTb MOAKMOYEHNE K UCMONHSAWEMYCs uHTepdency ana HabnwogeHua u
Koppekuun genctesuin (Hanpumep, npu oby4yeHMrM onepaTtopoB U KOHTPOSIS B peanbHOM
BPEMEHMN 3a ero AeNCTBUSAMU);

- BU3yaribHOE [MOCTPOEHME pPasfiMyHbIX CXEeM C HasloXXeHWeM JIOrMYeckux CBHA3en U
nocreayoLwmm LeHTpann3oBaHHbIM UCNOSTHEHNEM B (POHe (BU3yaribHOEe MOCTPOEHME U

WUCNOSIHEHNE MaTeMaTUYEeCKUX MOLENIEN, JIOMMYECKUX CXEM, peﬂeﬁHbIX CXeéM W UHbIX

npoueayp);
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- npegoctaBneHe pyHkumn obbvektHoro APl B cuctemy SCADA, MOXET MCNOMb30BaTbCA
ANs  ynpaeneHuss CBOWUCTBaAMW WHTepdenca Busyanusauum u3 MNoJSib30BaTESbCKNX
npouenyp;

- MOCTPOEHME CepBEPOB KagpoB, dfIeMEHTOB BM3yanu3aumm n NpPOeKTOB WHTepdencos
BM3yanu3auum C  BO3MOXHOCTbIO  OBCRyXMBaHWS  MHOXECTBEHHbIX  KIMEHTCKMUX
COeVHEHWUN;

- OpraHn3aumnio  KIWMEHTCKMX CTaHUMKM Ha pasfnnMYyHOM OCHOBE C MNOAKMIYEHMEM K
LeHTpanbHOMYy cepBepy;

- MOMHOLEHHbIN ~ MEXaHW3M  pas3genieHnss  MNOSIHOMOYMA  MeXAy  NoNb30oBaTensiMu,
No3BONSAWMI co3aBaTh U UCMOMNHATbL NPOEKTbl C Pa3fiMYHbBIMKU NpaBamMu 4OCTyna K ero
KOMMOHEHTaM;

- rMbkoe popmMmpoBaHne NpaBusl CUrHaNM3aUMn U yBeoMMeHnd, ¢ y4ETOM MU NOALEPXKKOM
pasnuyHbIX cnocoboB yBeLOMIIEHWS;

- NOAAEPXKKY MONb30BaTENbCKOrOo OOPMUPOBAHNSA NManUTPbl U WPUATOBLIX NPeanoyYTEHUN
Ans nHTepdenca Busyanusauunu,;

- NoAOEPXKKY MOofb30BaTeNbCKOro  OPMUPOBAHUA  KapT COObLITUW NoAg  pasnuyHoe
obopynoBaHue 1 NonNb3oBaTeNbCKUE NpPeanoyTeHns;

- TMbKoe XpaHeHMe Wu pacnpocTpaHeHne OubnmnoTek BUIKETOB, KagpOB W MNPOEKTOB
uHTepgencos Busyanusauum B BLl, nopaoepxmBaemblx SCADA. [lpakTnyecku
Nnosib3oBaTesTt0 HY>XHO TOSMbKO 3aperncTpupoBaThb nosiydeHHyto b1 ¢ gaHHbIMu.

5.10.3 KoHgpuecypuposaHue modynsi «Paboyuli nonb3oe8amesnibckuli

uHmepgeuc»

Bknagka «[lonb3oBaTtenbcknin nHTepdenc» (pucyHok 96) cooepXut cnegyrowime
onuuu:
CtaHuma pgewmxkka CBY - Bblibupaetca mbiwbio 13 cnucka «Local, Loop, Loop SSL».
OnpepensieT ctaHumio, Ha koTopown ByaeT 3anyckatbes ABuxok CBY;
CTtapToBbI NoNb30BaTESNb - BbIOMpaETCa MbILbIO N3 CNUCKa BCEX NOSb30BaTENew;
Bpems xun3Hu cTpaHuy, B KalLe - BpeMS B Yacax, onpeaensier nHTepsan HeakTMBHOCTU Ais
3aKpbITUSA CTpaHuL, B Kewe. HyneBoe 3HavyeHne BpPeEMEHU UCKNYaeT 3aKkpbiTUe CTpaHul, B
Kelue;
[MepeyeHb 3anyckaemMblx MPOEKTOB - MepeyvyeHb aBTOMAaTUYECKW 3anyCKaeMblX MPOEKTOB,

pasfgenéHHbin cumBonoM ;. [0Na OTKPbITUSE OKHa MpoeKkTa Ha HyXHoMm aucnnee (1)
ncnonb3yeTcs nms npoekTa B popmate «PriName-1y;
[Mepexon K KoOHUrypauuu nepevHs YAanéHHbIX CTaHUuM - nepexod K HacTpoukam

noacucTeMbl « TpaHCNoOpPTbI».
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Bknagka  «YpaneHHoe — B3auMMOLEWCTBME»  MpPefocTaBnsieT  BO3MOXHOCTb
KOHUIypMpOBaHMs BbiBOAA BUOEOKAAPOB Ha 3KpaHbl TAabro KONMEKTUBHOIO MOfb30BaHUA
(pycyHok 97). Ona aTtoro BbibpaTb B CAWCKE CTaHUMW ONs YOANEHHOro OTKPbITUA
BMOEOKaApOB Ha akpaHax «Local». 3agatb Ansa kaxgoro akpaHa rpynny nonb3oBartenen, ans
KOTOPbIX paspeLlleHo ynpasreHne oTobpaxeHnem BuOEeOKagpoB Ha 3TOM 3KpaHe. Takke
MOXHO M3MEHUTb MMEHA 3KPaHOB, OTpedakTMpoBaB ux B Tabnuue. KHonka «OBHOBUTHY»
3aHOBO onpefensieT KONMYEeCTBO MOAKMIOYEHHBIX MOHUTOPOB U OTobpaxaeT aTy
MHdopMauuio B Tabnuue.

YT06bI HACTPOUTL BbIBOA BUAEOKAAPOB HA 3KpaHbl Tabno ansa yaaneHHoro pabdoyero
mMecTa, HeobxoaumMo BbibpaTb HasBaHWe 3TOro paboyero mecta M3 CnMcKa CTaHuMin Ons
yOaneHHoro OTKpbITUSA BMAEOKaapoB. 3aTeM 3a4aTb KONMYECTBO 3KPAHOB M UX MMEHa Angd
BblOpaHHOro paboyero mecrta. Takke MOXHO 3anpoCUTb MMeEHa 3KPaAHOB C YyAaneHHoW

CTaHUMK, HaxxaB KHOMKY « OBGHOBUTBLY.
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PucyHok 97

Bknagka «HapyweHus» cogepXxuT HacTponky «KomaHga npourpbiBaHua» popmata
«play -q %f» - kOMaHOHas CTpoka AN Bbl30Ba NPOUrpbiBaHUA 3ByKa. [Ana BCTaBKM MMEHU
armna uctoyHuKa ucnonb3yetca «%f». Ecnu dann uctoyHuka He ykasaH, TO AaHHble
HanpaBnATCA B KaHan.

5.10.4 CucmemHbIl KoHgu2ypamop (QT)

Mogaynb "QTCfg" npegoctasnseT koHdurypatop cuctembl SCADA. KoHdurypatop
peann3oBaH Ha OCHOBe MHoronsiaTopmMeHHon onbnmnoTekun rpadpuyeckoro
nosib3oBaTenbckoro nHtepgenca (GUI) QT.

B ocHoBe mopyns nexuT a3blk MHTepdenca ynpasneHus cuctemon SCADA,
nNpegocTaBNAWNA  eanHbin MHTepdenc koHdurypaumm. O6GHOBREHME MOAynst MOXeT
notpeboBaTbCs TOMbKO B Cly4yae OOHOBREHWA chneundukaumm £3blka WHTepdenca
ynpaeneHus. [Ona 3anpoca KOHTEKCTa CTpaHuubl WCMOMb3yeTcs rpynnoBOM 3anpoc
MHTepdenca ynpaBneHns, 4To No3BonseT oNTUMU3NPOBaTL BPpeEMSA yaarne€HHOro JocTyna rno
BbICOKOSTATEHTHbLIM U MEeANIeHHbIM KaHanam CBS3W.

Bknagka «[lMonb3oBatenbckum uHTEpdenc» (pucyHok 98) npepocraBnset
cnegyrowmne onuumn:

CTtapToBbIN NyTb KOH(UrypaTopa - AupekTopus B oopmaTe «/pathy, rae xpaHaTca HaCTpPOnKn

3arnycka KoHdurypartopa;
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CtapToBbI nonb3oBaTenb KoHdUrypatopa - norb3oBaTernb, C HaCTpoMKamu KOTOPOro
3anyckaeTcsl KoHUrypaTop npu 3anycke, BbIbpaeTcsa MbIlbIO U3 CNUCKa Norib3oBaTenewu;
[MepenTn K KOHUrypauum cnmcka yaane€HHbIX CTaHUUKM - nepexos K HacTponkam noacucTemMbl

«TpaHcnopTbi».
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PucyHok 98

5.10.5 QT GUI nyckamernb

Mogynb «QT GUI nyckatenb» npegoctasnsier B SCADA nyckatens QT GUI
moaynen. OTgenbHbId Moaynb ans 3anycka QT GUI mogynen noHagobwncs no npuynHe
HeobX0OMMOCTM  OpraHmM3auum OAHOMOTOYHOrO  WUCMOSIHEHUA BCEX KOMMOHEHTOB WU
LEeHTpann3oBaHHON MHULManNu3aumm rnasHoro obbekta QT-6mbnunotekun - QApplication.

[na 3anycka QT GUI mogynen ncnonb3yeTcsi pacluMpeHHbI MHTepdenc Bbi3oBa
dyHKUMA MOaynen.

[aHHbIN  uHTepdenc noapasymMeBaeT SKCNopTUpoBaHME QYHKUUWA BHELUHUMUN
moaynsmu. B Hawem cnydae QT GUI mogynm [OmKHbI 3KCMOPTUPOBaThb creaykowme
YHKUMM:

Qlcon icon(); - NMepepaét 06bEKT NKOHKN BbI3bIBAEMOrO MOLYNS;

QMainWindow *openWindow(); - Co3gaét o6beKT rmaBHOro okHa AaHHoro QT GUI
Moayns v nepenaét ero nyckatento. MoxeT Bo3paiwiate NULL B cniydae HEBO3MOXHOCTU

CO34aHnN4A HOBOIo OKHa.
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ana npentudpukaumm QT GUI moaynb AormkeH onpeaensatb MHEAOPMAaLMOHHBIN
anemeHT moaynsa "SubType" kak "QT". Wcxoaa u3 aTtoro npusHaka, nyckatenb C HUM
paboTaer.

Mocne nonydeHnss oGbeKTa rNaBHOrO OKHa nyckatenb AobaBnseT CBOK MNaHesb
ynpaBfeHnsa 1 NyHKT MEHKO B 3TO OKHO WM 3anyckaeT ero. lMaHenb ynpaBrneHus nyckartens
COOEPXUT MKOHKM AN Bbi3oBa Bcex AocTynHbix QT GUI mogynen. Onsa wucknoyveHust
pobaBneHnss naHenu ynpasneHUs UM NyHKTa MEH MOAyrnb, COAepXalliuMih OKHO, MOXeT
ykasaTtb cBonctBa "QTStarterToolDis" nnu "QTStarterMenuDis" cooTBETCTBEHHO.

Ana ykasanna QT GUI mogynen, 3anyckaemblx npu ctapte, moaynb «QT GUI nyckatens»
COOEPXUT  KOH(urypaumoHHoe none StartMod. B pgaHHOM none  3anucbiBaroTCA
noeHtTudumkatopbl 3anyckaemblx moaynen uyepes ';'. KoHdwurypaunoHHoe none StartMod
MOXHO onucaTb B KOH(purypaumoHHoM dhanne, a Takke B cuctemHon tabnuue B[] yepes

ananor koHdurypaumm mogynst (pucyHok 99).
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PucyHok 99

Onunn moaynsi:

3anyckaemble QT-mogynu (pasg. - ;) - CNUCOK MoAaynen, pasgenéHHbln ';', KoTopble
OyayT AOCTYNHbI ANSA 3anycka ¢ nomolbio QT-nyckarens.

B cnyyae 3akpbitua okoH Bcex QT GUI mopynen QT-nyckaTenb cos3gaér cBoOé
ANanoroBoe OKHO, KoTopoe npegnaraet Bblbpate goctynHele QT GUI mogynm wnn

3aBepwmnTb paboTy SCADA. Bug ananoroBoro okHa npmeegeH Ha pucyHke 100.
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PucyHok 100

5.10.6 Jeuxok cpedbl eusyanusauyuu u ynpaeseHusi

Mogynb VCAENgine npeaoctaBnsaeT ABUKOK Cpeabl BU3yanusauum n ynpasneHus
(CBY) B SCADA. [JaHHbI mogynb aswxkka CBY npegHasHaveH ons gopMupoBaHus
nornyeckon cTpyktypbl CBY 1 ncnosnHeHusi ceaHcoB OTAESbHbIX 3K3eMMASPOB MPOEKTOB
CBY. Takxke mogynb npegoctaBndeT Bce HeobxoaMMble JaHHbIE KOHEYHbIM
BusyanunsaTtopam CBY kak nocpeacTBOM fIOKanbHbIX MEXaHNU3MOB B3aMMOLENCTBUSA
SCADA, TaKk n nocpeacrtsomMm uHtepgenca ynpasneHna SCADA ans ygané€HHoro gocrtyna.

Cam mogynb He peanuayeT Busyanusaumm CBY, a cogepXut [OaHHble B
cooTBeTCTBUU C ngeonornen "Mopaens/gaHHble — IHTepenc”. Busyanusaumsi faHHbIX 3TOro
MOAyns BbINOMHSAETCA Moaynamu sBudyanusaumm CBY, Hanpumep, mogynem Vision.

Jllobas CBY moxeT paboTaTb B ABYX pexumax — pas3paboTkum n ncrnonHeHus. B
pexume paspabotkn opmmpyetcs nHrepdenc CBY, ero KOMMOHEHTbI N ONpenenanTcs
MexaHu3Mbl B3aumMoaencTeus. B pexume uUCNONHEHUs BbINOMHSAETCA (OpMUpPOBaHUE
nHTepgenca CBY u npousBogutca B3aMMOAENCTBME C KOHEYHbIM MOfb3oBaTenemM Ha
ocHoBe paspaboTaHHbix CBY.

Nutepdenc CBY cdopmumpyeTca ns kagpos, KaKabl U3 KOTOPbIX, B CBOK ovepeab,
dopMmnpyeTcsa U3 afeMeHTOB NPUMNTUBOB UM NOSb30BATESNbCKUX ANIEMEHTOB UHTepdenca.
Mpn aTOM Nonb3oBaTeNbCKUE ANIEMEHTLI MHTEPdENca Takke opMUPYHOTCA N3 NPUMUTUBOB
WNnu  Opyrux Nonb30BaTeflbCKMX  3neMeHToB. Takum obpasom, obecnednBaeTcs
nepapxnMYHOCTb U MOBTOPHOE MCMNOSb30BaHNE yxXe pa3paboTaHHbIX KOMMNOHEHTOB.

Kagpbl 1 nonb3oBaTenbCckne anieMeHTbl pasmeLlatoTces B bubnuortekax Bugxetos. U3
3NIEMEHTOB 3TUX BUBNNOTEK POPMUPYIOTCA MPOEKTBI UHTEPEENCOB KOHEYHOW BM3yanu3aumm
CBY. Ha ocHoBe xe aTnx NpoeKkToB hOPMUPYIOTCH CeaHChl BU3yanusaunm

HaHHaa apxutektypa CBY nosBonseT peanu3oBaTb NOAOEPXKKY TPEX YPOBHEN

CNOXHOCTW npoLecca pa3paboTkn NHTepPdENCoB ynpasBeHus:

122



1) dopmupoBaHue uHTepdernca BY (Busyanusaumm n ynpasreHUs) ¢ NOMOLLbIO
OmMbnuoTtekn wWabMNOHHbIX KagpoB MNYyTEM MOMeLeHMs WabnoHOB KaapoB B MNPOEKT U
Ha3Ha4YeHUs QUHaAMUKW.

2) B OONOSIHEHUN K MEPBOMY YPOBHIO NPOU3BOAUTCHA (hopMmnpoBaHMe COBCTBEHHbIX
KagpoB Ha OCHoBe BMBNMoTEKM NPOM3BOAHbIX U BA30BbIX BUAKETOB. BO3MOXHO Kak npsmoe
Ha3Ha4YyeHWe JMHaMUKU B BUAXKETE, TaK U nocrieayollee eé HasHadeHne B NPOeKTeE.

3) B [OOMOMHEHMM KO BTOPOMY YPOBHIO MNPOU3BOAUTCA CaMOCTOSTESbHOE
dhopmMMpoBaHME NPOM3BOAHBIX BUIKETOB, HOBbIX LWAGMOHHBIX KagpoB, a Takke KagpoB C
NCNob30BaHMEM MeXaHu3Ma ONmMcaHus NIOrMKN B3anmogencTens n odpaboTtku cobbiTui Ha
OHOM 13 A3bIKOB MOMb30BaTENbLCKOro nporpammupoBaHuns cuctembl SCADA.

KoHdurypaumsa mogynsa asmxkka CBY (pucyHok 101):

MpOEeKT - CNNCOK AOCTYMHbIX B CUCTEME MPOEKTOB;

BubnunoTtekn BUoKeToB - CANCOK BUONMOTEK BUOKETOB, OOCTYIMHbIX B CUCTEME.
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PucyHok 101

Bknagka «CeaHcbl» (pycyHok 102) coaepXuT crneayroLmne HacTPONKK:
CeaHchbl - COAEPXUT CNNCK NAEHTUPUKATOPOB AOCTYMHbIX B CUCTEME CEAHCOB;
ABTOMaTMYECKOE CO3[aHWE M 3anycK - COOEpPXXWUT HACTPOMKM CeaHCOB, KOTOpbIE

OyOyT aBTOMaTUYECKM CO3aBaTbCs U 3arnycKkaTbCs Npu CTapTe CUCTEMBI.
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PucyHok 102

Bknagka «bnokupoBka KomaHa» MpedocTaBnsaeT MexaHusm Ans 6nokMpoBKU
ynpaBneHus npu AByXypoOBHEBOW CUCTEME YrpaBreHus.

CepBepa BepxHEro YpoOBHS SBNATCA OCHOBHbIMW MNOOKIHOYEHUSIMU, CcepBepa
HWKHEro YPOBHS — AOMOMHUTENbHbIMU noakntoveHnsamn. CooTBETCTBEHHO, Npwu Bbibope
GNOKMPOBKM OCHOBHbIX MOAKITOYEHNA ynpaBneHme BO3MOXHO ¢ APM HUXHEro ypoBHsi, Npu
BblbOpe 6rIOKMPOBKM AONONHUTENBHBLIX NOAKNIOYEHUI — ynpasneHue ¢ APM HUXHero ypoBHS

BGrnokupyeTcs.
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Bknagka «CnHTe3s peun n3 tekctar» (pucyHok 104) cogepxuT cnegyoLine nons:

KomaHga - komaHOHas CTpoka Ans Bbi30Ba ABMXKKA CMHTE3a peyn U3 TekcTa, rae

«%t» - cumHTEesnpyembln TekcT, «%f» - nma pesynbTupytowero danna. Cama komaHga
BblOMpaeTcs Mblwbio U3 cnucka. Ecnn ann pesynbTata He MCnonb3yeTcs, TO pe3ynbrart
yntaeTca u3 kaHana. Ecnun ncnonb3dyetcs ann pesynbTaTa, HO He ucnonbdyetcsa «%ty», To

CUHTE3UPYeMbI TEKCT OTMNpaBnsieTcs B kaHar.

KoampoBka TekcTa - KogMpoBKa TeKCTa ABUXKKa, B KOTOPY OyaeT nepekoampoBaThCst

TEKCT.
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PucyHok 104

5.10.7 Modynu, peanu3osaHHble Ha ocHoge WEB-mexHosozuli

Moacuctema «lonb3oBaTtenbckMe MHTEPGENCHI» BKOYaeT B cebs cnegyouime

MoAySn, peannsoBaHHble Ha ocHoBe WEB TexHonornm:

CUCTEMHBbIN KoHdurypaTop (WEB);
AnHamuyecknun WEB koHurypaTop;
WEB-nHTepdenc ot nosib3oBaTens;

paboynii nonb3oBaTtenbckun nHTepdenc (WEB).

CucmemHnbIl KoHueypamop (WebCfg) npepoctaBnsieT kKoHuUrypaTop CcMcTeMbl,

ansa paboTtbl koTOporo gocrtatovyHo obblvHoro WEB-6payaepa (Opera, Mozilla n ap.). OH

TaKkke BNsgeTCca Moayrnem noacucteMsl TpaHCcnopTHOro npotokona "HTTP": Bbi3oB

"WebCfg" npoussoantca us "HTTP" nocpe4CcTBOM paclUMPEHHOro MexaHu3mMa
KOMMYyHMKaLmm Yyepes oyHkumn: HitpGet() n HitpSet().
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HuHamuueckuti WEB koHgpuaypamop (WebCfgD) npepoctaBnseT koHdwurypaTtop

cuctembl « SCADA A-CODT», peannaoBaHHbIN Ha ocHoBe crneayowmnx Web-texHonormi:

- HTTP — npoTtokon nepega4yv runeprekcra;

- XHTML — paclumpeHHbIn S3blK pa3MeTKn rmnepTeKCTOBbIX AOKYMEHTOB;

- CSS — kackagHble Tabnuubl CTUNEN rmMNepTEKCTOBbLIX AOKYMEHTOB;

- JavaScript — BCTPOEHHbIA B TMMNEPTEKCTOBbIA [OOKYMEHT $3blK NPOrpamMmMuMpoBaHnNS
Opayaepa;

- DOM — obbekTHas moaenb AOKyMeHTa BHYTPEHHEN CTPYKTypbl Bpay3epa;

- AJAX — MexaHM3M aCMHXPOHHbIX 1 CUHXPOHHBIX 3anpocoB 13 JavaScript k cepsepy;

- XML — pacwumpsaemMbln A3blK pa3MeTKu.

NHTepdenc koHdurypaTopa dopmupyetca B WEB-6paysepe nyTém obpalieHus K
WEB-cepBepy 1 nony4eHnsa ot Hero XHTML-gokymeHTa no npotokony HTTP. B ponn WEB-
cepBepa BbicTynaet SCADA cuctema, KoTopass MoadepXuBaeT CTaHAapTHble
KOMMYHUKaLMOHHbIE MexaHu3mbl TCP-ceTen (Mmogynb CokeTbl noacucteMa « TpaHCcnopThl»),
npoTokon nepegayn runeptekcta (moaynb HTTP  nogcuctema  «TpaHCnOpTHbIE
NPOTOKOSbI»), a Takke WnpoBaHne Tpaduka mexagy dpaysepom n cepsepom (Mogynb SSL
nogcucrtema «TpaHcrnopTbl»). Ana nonyvyeHns Joctyna K uHtepdency KOHMuUrypmposaHmus
HeobX0QMMO HACTPOUTbL TPaHCMOPT COKeT unm SSL B cBA3ke ¢ npoTtokonom HTTP. lMo
ymonyaHumio umHtepdenc wmoayns pgoctyneH no URL: http://localhost:10002  wnn
http://localhost:10004.

Mocne nonyyeHns XHTML-gokymeHTa 3anyckaeTcs nporpamma Ha JavaScript ons
dopMMpPOBaHUS ANHAMUYECKOro MHTepdienca KoHurypaTopa.

Mogynb pabotaeT Ha Tpéx WEB-6payaepax: Mozilla Firefox 3.0.4, Opera 9.6.2 n
Konqueror 3.5.10.

WEB-uHmepgetic om rnonb3oeamers (WebUser) npegocTtaBnseT nonb3oBaTernto
mMexaHun3m co3dgaHusa Web-ctpaHuu, a Takke no3sonsdet obpabartbiBaTth MHble Web-
3anpocbl Ha 0 gHOM 13 BHYTpeHHUX A3blkoB SCADA (JavaLikeCalc), He npuberas k
HWU3KOYPOBHEBOMY MporpaMmmmnpoBaHmnio. OH Takke SBNAETCA Moayrem nogcmucTembl
«TpaHcnopTtHoro npotokona» HTTP. Beizos WebUser npoussogutca us mogyna HTTP
noacucTembl « TpaHCMOPTHBLIE MPOTOKOMbI» NOCPEACTBOM PACLUMPEHHOIO MeXaHM3ma
KOMMYHUMKaLmm Yyepes pyHkumm: HitpGet() n HttpSet().

Pabouut nonb3oeamernsckuli uHmepgpetc (WEB) (WebVision) npegoctaBnsaet
MEeXaHM3M KOHEYHOW BM3yanusaunm cpeibl BU3yanusauumn n yrnpasneHusa B cuctemy
«SCADA A-CO®T». Mogynb ocHosaH Ha WEB TexHonorusx: XHTML, JavaScript, CSS,
AJAX. B cBoen pabote mogynb ucnonb3yet gaHHble Asvxkka CBY. [JaHHbIM MOaynb
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HenocpeacTeeHHOM Bu3yanusaumm CBY npefgHasHayeH TONbKO ANS UCMONHEHUS
nHTepgencos CBY B cpeae WEB-TeXHOMOIMMI.

NHTepdenc nonbsosaTtens doopmupyetca B WEB-6paysepe nyTém obpalleHus K
WEB-cepBepy 1 nonydeHnsa ot Hero XHTML-gokymeHTa no npotokony HTTP. B ponu
WEB-cepBepa BbicTynaet SCADA cuctema, kotopas nogaepxvsaeT cTaHOapTHbIe
KOMMYHMKaLMOHHbIEe MexaHnambl TCP-ceTen (Moaynb CokeTbl nogcuctema
«TpaHcnopTbl»), NPOTOKON Nepeagaym runeptekcra (mogyns HTTP noacuctema
«TpaHCnOpTHbIE MPOTOKOSbIY), @ Takke WndpoBaHne Tpaduka mexay bpaysepom u
cepsepoM (Mogynb SSL noacuctema «TpaHcnopTbl»). [Ns nonyYyeHns goctyna K
NHTepdENCy KOHPUIYpnMpoBaHNa HE0OBXO0AMMO HACTPOUTb TPAHCMOPT COKeT unn SSL B
cBaske ¢ npotokonoMm HTTP. Mo ymonyaHuto nutepdpenc moayna goctyned no URL:
http://localhost: 10002 nnu http://localhost:10004.

5.11 Nopacuctema "CneunanbHblie”

5.11.1 Obwee onucaHue

Mogcmnctema "CneumnanbHble" sBNSIETCA MOAYNbHOW W NpeaHasHadeHa ansg
pobaeneHns B cuctemy SCADA HenpegyCMOTPEHHbIX YHKUMA MNYyTEM MOAYSIbHOIro
pacwupeHnda. Hanpumep, TeCcTbl CUCTEMbI U €€ Moayrnen unm ombnuoTtekn yHKUMN
Nnonb30BaTeNbCKOro NporpaMmMmpoBaHuS.

SCADA copgepxut cpegy nporpaMmmMuvpoBaHus, MO3BOMSAKOLWYHO Ha YpOBHE
nonb3oBaTens peann3oBbiBaTb:

- anropuTMbl yNpaBreHnsa TEXHONOMMYeCKUMU npoLeccamu;

- KpYMNHble OMHAMUYECKME MOLENU pearnibHOro BPEMEHU TEXHOMOMMYECKUX, XUMUYECKUX,
M3NYECKMX U APYrNX NPOLECCOB;

- afanTyBHblE MEXaHM3MbI YNpaBneHnsa No MOAENsAM;

- nonib3oBaTesibCkMe npouenypbl ynpaBneHust BHYTPEHHUMU YHKUMAMU CUCTEMBbI, €€
noacuctemMamMmm n Moaynsimu;

- rmbkoe opmMpoBaHMA CTPYKTYp NapamMeTpoB Ha YPOBHE MOfb30BaTend, C LENbH
CO34aHus napamMeTpoB HeCTaHL4ApTHOW CTPYKTYpbl M 3arnofiHEHUA €€ Mo anroputmy
nosib3oBaTens;

- BCNoMoraTersbHble BbIYUCIEHUS.

Cpena nporpammumnpoBanuns cuctembl SCADA npencraensieT cobon Komnnekc
CpefcCTB, OPraHn3ylLLMX BblYUCNUTENbHOE OKPYXEeHUe nonb3oBaTtens. B coctas komnrekca

CpeacTB BXOAOAT:
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- obbekTHaa Mogenb CUCTEMBI;
- Moaynun 6ubnunoTek PyHKLMIA;
- BblYMCNUTENbHbIE KOHTPOMNEpPbl nogcuctemsl “CoOop AaHHbLIX” U Apyrue BbIYUCTIUTENN.

Mogaynu 6nbnunotek oyHKLMI NPegoCTaBNSOT MHOXECTBO (OYHKLMI pacLUMPSAIOLLINX
006BEKTHYIO MOAENb CUCTEMbI. BUbnNnoTekn moryT peanmsoBaTbCa kak HABOPOM OyHKLNI
PUKCUPOBAHHOIO TUNA, TaK U PYHKUMAMM, JonycKaLwmmmn cBobogHy0 Moangukaumo 1
AOMNOSHeEHe.

Bubnuotekn yHKLMIA PUKCUPOBAHHOIO TMNa MOryT NPeAoCTaBnsATLCA
CTaHOapTHLIMW MOAYISIMU CUCTEMbBI, OPraHNYHO AOMNOSHAS OOBEKTHYIO MoAenNb. PyHKUNK
Takmx 6ubnunoTek 6yayT npeactaBnsaTb cobon MHTEpdENC AOCTyNa K cpeacTsaMm MOAyns Ha
ypoBHe nosnb3oBaTtens. Hanpumep, «Cpefa BmM3yanbHOro npeacTaBneHns 4aHHbIX» MOXET
npefoCcTaBNATb (PYHKUMM AN BblAAauM pasfnyHbIX coobuieHnin. icnonbays aTn yHKUMN,
nosib3oBaTesib MOXET peann3oBbiBaTb UHTEPAKTUBHbLIE anirOPUTMbl B3aUMOAENCTBUS C
CUCTEMOW.

BubnunoTtekn yHkunm cesobogHoOro TMna NpeaocTaBnsoT cpeay HanncaHns
nosib3oBaTesIbCKUX PYHKLMIA HA OOHOM U3 A3bIKOB NporpamMmMmpoBaHus. B pamkax moaynsi
OMbnuoTek PyHKUMA MOTyT NPeaoCTaBNATLCA MEXaHU3Mbl CO34aHnsa GUbMoTek pyHKUUN.
Tak, MOXHO co3fgaBaTb 6MBNMOTEKM annapaToB TEXHOMNOrMYECKUX NPOLEeCCOB U
NCNoNb30BaTb UX NYTEM CBSA3bIBAHUS.

Ha ocHoBe dyHKUMIA, NpegocTaBnseMblXx 06BEKTHON MOAESbIO, CTPOSATCSA
BblYMCNUTENBbHbIE KOHTPOMNEPbI, KOTOPbIE BbIMOMHAIT CBA3bIBaHNE PYHKLUNNA C
napameTpamu CUCTEMbI 1 MEXAHN3MOM BbIYUCIIEHUS.

[Ansa koHdUrypaumm noacucteMbl NpegycMoTpeHa KOpHeBas CTpaHuLua nogcucTemMsl
"CneuunanbHble", cogepxawasa Bknagkm "Mogynu" u "lMomowp". Bknagka "Moaynun"
COOEPXUT CNUCOK MoAynen NoACUCTEMbI:

- Bubnuoteka cpyHkumi Complex 1;

- BubnuoTteka matemMaTU4ECKNX PYHKLNNA;

- ®yHKUMKM cuctemHoro API;

- TecTtbl cuctembl A-COOPT.

Bknagka "lNomoLb" cogepXmT KpaTKyto NOMOLLb AN JaHHOW CTpaHuULbI.

Kaxxabii moagynb nogcuctemsl "CneunanbHble” npegoctaBnsaeT KOHpUrypaumoHHyo
CcTpaHuuy ¢ Bknagkamm "CneumwanbHbii mogyns" mn "lMomowb". Bknagka "CneumanbHbiv
moaynb" (pucyHok 105) npepocrtaBnseT napameTp [ON9 KOHTPONs 3a COCTOSIHUEM

"BbinonHgeTtca" moaynsa, a Takke pasgenbl KoHdurypauuu, cneuuanuvsavpoBaHHble Onsd
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mMoaynen aton nogcuctembl. Bo Bknagke "lMomowk" cogepxutca nHgopmaums o moayrne

nogcuctemsl "CneymanbHblie".
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PucyHok 105

5.11.2 bBubnuomeka cmaHOapmMHbIX MameMamu4yecKux ¢hyHKuul

CneuunanbHbIl - Moaynb

CTaHOapTHbIX MaTeMaTU4ECKNX OYHKLINNA.

FLibMath npegocTtaBnser B cucremy 6mubnmoteky

[ns agpecaunn K pyHKUMAM 3TOM BUBnmMoTekn HeobxoanMO NCNoNb3oBaTb Ny Thb:

<Special.FLibMath.*>. 'ge "™ - ngeHtTudunkatop yHKuum B bubnuoTteke.

Bknagka «CneuyunanbHbIn Moayrnb» COA4EPXUT CMUCOK CTaHOAPTHbIX MaTeMaTn4eCKmnxX

YHKUMIA, OOCTYMNHBIX A8 CNosnb3oBaHus (pucyHok 106).
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¥ CHcTeMHbIA KoH$urypaTop: Work station

QSITU'I Ee,ﬂ,aKTHpDBaHHe EH,D, ﬂDMDLLI,b QTStar‘ter

i 00 o (& 200 w3
. Moayab: FLibMath
Bl Wark station YIib:

B 55 Bazbl AaHHEIX

% BO DEF

& B1 FireBird

W B PostgreSQL

W B1 S0QLite
' BesonacHocTe
§ TpaHcnopTel
@l TPaEHCAOPTHEIE NPOTOKOAL!
| Cfiop AaHHEIx
W lMpoBepka AaHHbIxX
| ApxuBSI

€9 CneumaneHeie

EWBAMOTEKE MATEMaT MY e

DYHKLMKM CHMCTamMHOoro AP
Bl TagThl cMcTamel ATOM-HH

b &P YNpaBNeHMe MOgyIAMM

. Bl BMOAMOTEKE PyHKUMIA Complexl
iy HE LM

& Nonezoearensckre WHTepdeice

CReuManeHElH Mogyns [ MoMOLLE I

CocToAHKE
(BbII'IDJ'IHHeTCH: ]

DYHKLMM:

Moayne

APKEDCHHYC

APKCUHYC

ApPKTaHraHC

OkpyrneHWe Ao Gonswero
KocuHyc

KocuHyc runepfonumueckii
IKCNOHEHTA

OkpyrneHme Ao MeHeLWweara
¥onoewe Ecnm
AecATHIHEIR norapudgm
HaTypantHeIR narapkdmm
TrengHe

CydaiHoe Y1cno

CHHYC

ClHyC runepfonuyeckmi
KopaHe KEaOpaTHbIR

5.11.3 bubnuomeka hyHkyuli cucmemHoz20 API|

CneumanbHbIi  MoAyIb

YHKUMN MOTYT UCMONb30BaTbCA B cpee Nosib3oBaTenbckoro nporpammupoBaHns SCADA

FLibSYS

npegocrtaBndAeTr B

anga opraHn3auun HeCctaHaapTHbIX alirfOpUTMOB B3aMMOOENCTBUSA.

[ns agpecaunn K pyHKUMAM 3TOM BUbnmMoTekn HeobxoanMOo NCNoNb3oBaTb Ny Thb:

TaHreHc
<] [v] TaHreHC rMNepaonMYe ckmi
JWork Stationfsub_Special/mod_FLibMath/%2fprngs 2ffunc [=[lroat] .
PucyHok 106

SCADA cTatnyeckyro
onbnuoteky yHKunn ons pabotel co SCADA-cutemMon, Ha ypoBHe eé cuctemHoro API. 3tu

<Special.FLibSYS.*>. 'ge "™ - ngeHtTudukaTop yHKUNN B BUBNNOTEKE.

Ha pucyHke 107 npenctaeneH Bua BkNagkm «CneumanbHbid Mogynb», KOTOpas

coaepxuTt cnucok coyHkumn cuctemHoro APl SCADA.
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* CHCTeMHBIA KOHQHrypaTop: Work station

Dalin  PegakTupoBaHWe  Bua  Momowe QT Starter

9 00 ® Lo 200 A

MR = g
Bl \Work station MD,E‘WTb. R
B '-:"—' _583!:\ AFHABIR CneumansHEIR Mogy s MoMoLe
% BN DBF
~ (@& BA FireBird CocToAHMe
= W 54 PostgreSQL [BbII'IDJ'IHﬂeTCﬂJ [
= MewDEB
W BA SQLite DyHKLM:
% BesonacHocTs CUcT: BblZ0E
Bl 4 TpaHcnopTel Cuct: WUID
‘et TpaHCNOpTHEIE NPOTOKOALI DB SOL zanpoc
Bl | CHop gaHHeIx DE: 3kcnopt LO
Bl % Mposepka AaHHsIX DE: MMnopT LO
| ApxussI DB YaaneHue LO
E- @ CneumankeHele Mess: MomuuTe
Eh BUAAMOTEKA (yHKUMIA Cormplaxl Mess: MaMecTHTE
WEAMOTEKE MATEMATMUSCKIMX QryHE LA Mess: NoMecTuTE (MeTka BpeMaHI)
B PyHELWK CMCTemMHora APT Orpoka: NomydeHne pazmepa
CUeT: BrISOE Crpoka: MNofydeHue pasMepa (UEFs)
Qi ULID Crpoka: MonyquTe NogcTpoky
- DB: SQL zanpoc Orpoka: BCTaBka CTpOKKW B APYTYR CTPOKY
- DB: 3kcnopt LO Crpoka: 3aMeHa YacTi CTPOKK ApyTol CTpoKoR
~ DB MMnopT LO Crpoka: Pasdop no pazgenurento
DB: ¥ganeHuwe LO Crpoka: Pas@op nyTu
= Mass: Nonyante Crpoka: MyTe B CTpOKY C pazgenurenam
- Meass: MoMecTUTE TpoKa: KoampoBaHWe CTpokk B HTML
- Mess: NomMecTHTE (METKa BpeMaHI) Crpoka: KogWpoBaHWe TekcTa & GuHapHed BrMa
- CTpoKa: MNonydeHns pasMapa OrpoKa: [eKoaupoBaHue TekaTa M2 GWHapHOro
Crpokar NofydeHue pasMepa (UEFS) CTpoKa: BelWecTEEHHOS B CTPOKY
-~ TpoKa; MomydnTe NoOCTRoKY Crpoka: Lenoe B cTpoky
- CTpoka; BCTaeka CTPOKW B ApYryke CTp Opoka; TpoKa B BelecTBeHHOe
- CTpoka: 3aMeHa YacTi CTpOKK Apyroi Crpoka: Crpoky B Uenoe
- CTpoka; Pazfiop No pazfendrent Float: PezaansHue Ha cnoea
Crpoka; Pas@op nyTu 3 Float: OBbeAMHEHME W3 CNOE
~ rpoka; MyTe B CTPOKY < pazgenurens Lmknmdsckmnii Mzaeimounei Kog (CRO)
- TpoKa: KoAMpOBaHKe CTpoKM B HT ML Time: TpoKa BpeMeHn
- (Tpoka KoguMpoBaHwe TekcTa B GuHap Time: Aata
- (TpoKa JekogupoeaHme TekcTa uz au Time: Epema
OTpoka; BellecTEEHHOS B CTPOKY Time: (TpOKY BO BpemMA
~ (rpoka: Uenoe B cTpoky Time: Epema nnaHwpoeaHua Cron
- Tpoka; CTpOKa B BellecTEEHHDe XML Yzen
- Tpoka; OTpoky B Uenoe XML Zanpoc MHTEphefca YNpaEneHua
-~ Float: FezgeneHwe Ha cnoea Wali Apxme
Float: OFbeAWHEHWE U3 CNOE = val: Bydep apruea
1 I gl [

[ J

[=l[rood

PucyHok 107

5.11.4 Tecmbi A-CO®T

CneumanbHbin Mmoaynb SystemTests copgepxut Habop TecToB, NpeaHasHayYeHHbIX
Ans TeCTUpoBaHUS pasnuyHbix nogcuctem n ysnoB SCADA. TecTbl BbINOMHEHbI B BUae
dyHKuM nonb3oBatenbckoro API. CnegoBaTenbHO, TECTbl MOXHO 3anyckaTtb Kak
eanHopas3oBo, BO Bknagke "cnonHuTb" cTpaHuubl oObekTa (OyHKUuKM, Tak U U3
nonb3oBaTeNbCKNX Npoueayp, nepeaasasi B HAX HY>XHble apryMeHTbl.

Kpome mexaHn3amoB OObIMHOrO WCNOMHEeHUA YHKUUMW nonb3oBaTenbckoro API
npegycMOTpeH aBTOHOMHbIM MEXaHMU3M. OTOT MEXaHU3M NpeacTaBeH OTAENbHON 3ajayen,
NCMOJTHSAOLWENCA C NepUOJOM B OHY CEKYHAY, B KOTOPOW OCYLLECTBNAETCA BbI30B (DYHKLMMN
TECTOB B COOTBETCTBMM C HACTPOMKaMU B KOH(pUrypaLnmoHHOM canne.

KoHdurypaumoHHble nosisi TecToB NoMeLlarTcs B cekuuto moayna SystemTests

nogcuctemol «CneunansHble». PopmaT KOHPUIYPALMOHHBIX MOSEN:
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<prm id="Test Id" on="1" per="10" />

lpe:

id - ngeHTndmkaTop TecTa;

on - npusHak “TecT BKOYEH”;

per - nepuo NOBTOPEHUSA TecTa (CEeKyHL).

KpomMe OCHOBHbIX aTpuMbyTOB OCYLLECTBISETCA OTpaXeHue BXOAHbIX NapameTpoB
YHKUMA TECTOB Ha OAHOMMEHHbIE aTpubyTbl Tera "prm". Hanpumep, atpmbyTt "name"
dyHKuun "Param" MoxHO ykasaTb B Tere "prm".

[lonyckaeTcs ykaszaHve MHOXecTBa TeroB "prm" Ans OAHOro Unu pasHbIX TECTOB C
OLMHaKOBbIMW UIK pasnUYHbLIMK NapameTpamu, ykasblBas TEM CaMbiM Ha OTAENbHbIN 3amnycK
TecTa C ykasaHHbIMW NapameTpamu.

Buao Bknagkm «TecTbl», cogepxawen CnMcoK AOCTYMHbIX B CUCTEME TecCTOB,

npeacrtaeneH Ha pucyHke 108.

W CHCcTeMHbIH KoH$HrypaTop: Work station

dain  Pepaktvposadue  Bug  MNomowe QT Starter

. - - f o A
19 000|R @ 00 m®
lrMA
_ Mo, b System Tests
El- waork station v i
@--.ﬁ?a3b| AaHHbx CreumansHeIi Mogyne ] TecTel l Nomows ]
- % B[ DEF
@ E[ FireBird kKonudacten: Bee: 11; AocTynHbl: 11
. B~ BO PostgresQL TecThl
18 ' r;ewsl':)BLt Maparatp
A 5QLite Pasfiop XML
s BesonacHooTh CooBWeHMA

¥ TpaHcnopTel
W TpaHCnopTHelE NpOTOKOAE]
| CAnp AaHHeE
¥ Mpoespka OaHHER
it ] Apxuesl
El @3 CneuMansHels
Bl BuEnmoTeka dyHkumi Camplaxl
Bl BEMEAMOTEKE MaTSMATHUSCKMK ByHKLMA
Bl DYHELMM CUCTEMHOrD AP T
B TecTbl cucTemel ATOM-HH
- MNapameTp
- Pazfiop XML
- CooOWeHKMA
MogrnkdeHme 50
- ATPWEYT NapamMeTpa
- TacT B
TpaHcnopT
- A2bIK YIPAETEHWA CHCTaMOl
- Bydep SHadeHMi
o APHME SHAYESHMIA
- Basedd kogMpOBaHKe
B A Monkzo0eaTenbckie MHT2pfiafcel
L %P YnpaeneHwe MogynAMm

MogknardeHa S0

ATpHEYT NapameaTtpa

TecT B

TpaHcnopt

AZkIK YNPAEASHMA CMCTaMOR
Bythep 2HaUSHMIA

ApXUE SHaAYEHMA

Basedo4 KogupoBaHne

| | [
[ ]

AWork Station/sub_Special/mod_SysternTests/% 2ftests% 2ftests [=l[reat 4

PucyHok 108
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5.12 TMopcuctema "YnpaBneHune moaynamun'

Bua ctpaHuubl noacuctemMsl "YnpasneHne moaynsamu” nokasaH Ha pucyHke 1009.

¥ CHCTeMHBIH KoHgHIYpaTop: Work station

@ain  PepaktupoeaHue  Bug MNomowes QT Starter
i9 00 e Le 200 @A
Ira "
5 work station W Moacucrema: YrnpasineHune MogynamMm
B+ %55 Bazsl 4aHHbIX
P -ﬁ B DEF NogcucTema MomoLe
| @ BJ FireBird
E‘-; Eﬂ P!StglrreSQL MyTe Kk pasgensembim Guinmotekam{mogynam): fusr/lib/scada
L MewD B Sanpew@HHble MOgQy A l ]
' W EBJ sGLite FaspelwérHble mogynm: [' ]
[ BezonacHocTe =
§ Tpancnopre MNepuoa npoBepku Mogynai (cek):
Wy TpEHCMOPTHEIS NpOTOKDAEI MpOBapHTS MOy ceﬁuac‘]
| Coop aaHHex
£+ W TpoEepKa AaHHEIX Fazgsnasrible GUEAMOTEKK (MODyM):
' | ApruEkl NyTe | BpeMa Mogynu |B|u||ouer|‘ i
G- @) CneumantHele - -
- [ Nonbz0BaTENbCKME WHTapEelic] 1 fusr/libfscada/ui_WebUserso Thu Mar 23 16:33:48 2017 UL WebUser; \/
@ 2 |fusrflibfscadafvid_VIdBorderso Thu Mar 23 16:33:48 2017 Validation.VidBorder, ‘f
3 |fusr/lib/scadafvld_WldSpeedso Thu Mar 23 16:33:48 2017 Validation.VidSpeed; \/
4 |fusr/libfscadasvid_YIldFromDevice.so  Thu Mar 23 16:33:48 2017 Validation.VidFrom... \/
5 |/usr/lib/scadafui_WebVision.so Thu Mar 23 16:33:48 2017  ULWebVision; \/
& |fusr/lib/scadasdaq_DAQEvent.so Thu Mar 23 163347 2017  DAQ.DAQEvent; \/
7 |/usr/lib/scadaf/daq_MECK.s0 Thu Mar 23 16:33:47 2017 | DAQMBCK, ‘/
& |/usr/lib/scadafui_Vision.so Thu Mar 23 16:33:47 2017 | ULVision, ‘/
9 |/usr/lib/scadafdaq_SDuso Thu Mar 23 16:33:47 2017 | DAQ.SD; ‘/
10 Jusr/lib/scadajul_ ek Crg.s0 Thu Mar 23 16:35:47 2017 | UL'Web Cfg; v
11| usrflibfscada/daq_IEC104.50 Thu Mar 23 16:33:47 2017 DAQIEC1O4; \/
E,’usr/lib/scadafuii\fCAEngine‘su Thu Mar 23 16:33:47 2017 ULVCAEngine,; ‘/
13 Jusrflibfscada/daq_OPC_UAsD Thu Mar 23 16:33:47 2017 Protocol OPC_UA; .., \/
14 fusr/lib/scada/ui_QTCfg.50 Thu Mar 23 163347 2017 ULQTCRg; \/
15 Jfusr/lib/scada/daq_Imitso Thu Mar 23 163347 2017 DAQImMIt; \/
16 fusr/lib/scada/ui_QT Startersao Thu Mar 23 163347 2017 ULQT Starter; \/
17 |fusrflib/scadafui_WebCfgD.so Thu Mar 23 16:33:47 2017 UL Web (gD, ‘/
18 fusrflibfscada/prot_UserProtocolsa  Thu Mar 23 16:33:46 2017 Protocol UserProto... ‘/
19 fusr/libfscadafr_Sockets.so Thu Mar 23 16:33:45 2017 Transport. Sockets,; \/
20 fusrilib/scadasdag_Systermso Thu Mar 23 16:33:46 2017 | DAQ.Systerr; v
21|/ust/lib/scada/prot_SelfSystem.co Thu Mar 23 1&:33:45 2017 Protocol. SelfSysterr; \/
(] 22| /usr/lib/scadasdaq_Logicleviso Thu Mar 23 163345 2017 DAQ.Logicley; \/ E]
(=lrocd
Mogcnctema He gaBngetcd  MoaynbHoW. [Ons  KoHdurypauum nogcuctembl

npegycMoTpeHa CcTpaHuua nogcuctembl "YnpasneHve mogynamun”, cogepalias BKNaaku
"Mogcuctema” mn "MMomowp". Bknagka "lMogcuctema" cooepXUT OCHOBHbIE HACTPOWKMU
noacuctemsl. Bknagka "lMomoLub" coaepXXnt KpaTKyto NOMOLLb ANA JaHHOW CTpaHuLUbI.

CocrtaB Bknaaku "lMogcucrema™:

- lNymb k pa3densembim 6bubnuomekam (MoOyrisiM) - HPOPMaLMA O PaCroNOXKEHUN
anpexktopun ¢ mogynsmu SCADA. YctaHaBnuBaetcsa napametpom <ModDir> crtaHuuum,
KOHoMrypaumoHHoro auna;

- 3anpewéHHblie MoOyrnu - NHPOPMaUMA O CNUCKE MOoAynen, 3anpeLliéHHbIX Ans
aBTOMAaTU4YECKOro NoAKNo4eHnsa n obHoBneHns. Pasgenutenem cnucka sBnsieTcss CMMBon ';'.

[lonyckaeTca nyctoe 3HayeHue 3TOro nons. YcTaHaBnueaeTcs napametpom <ModDeny>
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pasgena noacuctemsl "sub_ModSched" B koHdurypaumoHHom danne SCADA. Cnucok
3anpeLLéHHbIX Moaynen nmeeTt 60MbLINIA NPUOPUTET, YEM CMINCOK Pa3peLLEHHbIX;

- PaspewéHHbie MOOynu - NHpopMaunsa O Cnucke MOoAymnen, paspelUEHHbIX Ans
aBTOMaTU4ECKOro NoAKntYeHnsa n obHoBneHns. Pasgenvtenem cnvcka aBnsieTcst cumeon ';'.
3Ha4yeHune ™' ncnonb3yeTcs Ansa paspeLleHnst Bcex Moaynen. YctaHaBnmBaeTcs napameTpom
<ModAllow> pasgena nogcuctemsbl "sub_ModSched" B koHdurypaumnoHHom canne SCADA;

- [Nepuod nposepku modynel (cek) - ykasblBaeT Ha NEPUOANYHOCTb MNPOBEPKM
mMoaynem Ha akt wux ob6HoBneHus. Mopgynu, gonycTuMmble [[Nsi aBTOMATUYECKOro
noakntoveHms n obHosneHuns, 6yayT aBToMaTMnyeckm 0GHOBMNEHDI;

- [posepumb Modynu celivac - KOMaHAa BbINOSTHUTL NPOBEPKY MOAYEN Ha aKT nx
obHoBneHuna. Moaynu, gonyctumble Ofs aBTOMaATUYECKOro MOAKIYEHNS U OBHOBIEHUS,
OyayT aBTOMaTU4ECKM OOHOBIEHDI.

- Pa3slOensemblie 6ubnuomeku (Modynu) - Tabnuua C nepeyHemM pasgenisemMblxX
6mnbnuotek ¢ moaynsmn, obHapyxeHHbiIMn SCADA. B cTpokax pacnonoXeHbl Moaynu, a B
KONOHKax MHopMauns O HUX:

- [lymb - nHpopMauma 0 NOSTHOM NyTU K pasgensemMon bubnmoTteke;

- Bpewmsi - nHpopmaumst 0 BpeMeHn nocnegHen mogmdukaumm anna pasgensemomn
ononunoTteku;

- Modynu - nudopmaums o nepeyHe moaynen B pasgensemon 6ubnmoTteke;

- BkntoueH - COCTOSIHME "Bkntoyen" pasgensiemon onénmnoTtekn.
MpuBUNerMpoBaHHbiM  Monb3oBaTeNsiM  NPEeAOCTaBMNsSAETCA  BO3MOXHOCTb  PYyYHOro

BKITHOYEHUS/BBIKIMIOYEHNS pasgendemMbliX onbnmoTtek I'IyTéM M3MeHeHnA 3Toro nong.

5.13 KoHdurypaumoHHbin hann SCADA v napameTpbl KOMAaHAHOW CTPOKU BbI3OBa
SCADA

KoHdurypauuoHHein ¢ann SCADA npefHasHadeH Ons XpaHeHUs CUCTEMHOM WM
obwen koHgpurypaumm SCADA-cTaHumn. TONMbKO B KOHPUIypaLMOHHOM danne n 4yepes
napamMmeTpbl KOMaHAHOW CTPOKU MOXHO yKa3aTb YacCTb KIHYEBbIX CUCTEMHbIX NapamMeTpoB
cTaHuuu.

HasbiBaTbCcs kOHpurypauuoHHein dann SCADA MOXeT Npou3BOSfbHO, OAHaKo
NPUHATO HasBaHwe scada.xml u Npon3BoaHble OT Hero. KoHUrypaumoHHbi dhann MoxeT
ObITb YKa3aH nNpu 3anycke CTaHLMM napameTpoM KOMaHAHOW CTPOKMU:

--Config=/ path/scada.xml

roe path — nyTb K KOHUrypaumoHHomy canny.

Ecnn koHdurypaumoHHbIM dann He YykasaH, TO MCMNoNb3yeTca CTaHOapTHbIN

KOH(pUrypaumoHHbln pann: /etc/scada.xml.
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CTPYKTYpPHO KOHMUrypauMoHHbIA (hann OopraHM3oBaH Ha paclUMpsSeMoOM SA3blke
pasmeTkn Tekcta XML. CnepoBaTtenbHO, Tpebyetca XEcTkoe cobntogeHne npasun
cuHTakeuca XML. TNpumep obpasua TunoBoro koHdurypaumoHHoro danna SCADA, c
y3namm KoHcpurypauum 6onblumMHcTBa KOMNoHeHTOB SCADA, npuBeeH B NpunoxeHun 1.

OOnH KOHUrypaunoHHbIN hann MOXeT coaepXaTb KOH(Urypaumo HEeCKONbKUX
CTaHUuMM B cekumnax <station id="DemoStation"/>.

ATpubyTOM YyKasbliBaeTCsl MAEHTUMUKATOP CTaHumn. Micnonb3oBaHne TON UM MHOM
cekumm CcTaHuuu, Tnpu  BbI30BE, YKasblBaeTCqd nNapaMeTpoM KOMaHOHOW  CTPOKM
--Station=DemoStation. Cekuus cTaHUMn HENOCPeaCTBEHHO COAEPXKUT NapamMeTpbl CTaHLMK
n cekumn nogcuctem. [lapameTpbl KOHUrypaumm cekumm 3anucbiBaloTcs B Buae
<prm id="StName">Demo station</prm>. 'ge B atpnbyTe <id> ykasbiBaeTcsa naeHTudunkaTop
aTpubyTa, a B Tene Tera ykasblBaeTcs 3HayeHue napameTpa "Demo station".

lMepeyveHb JOCTYNHLIX MApaMeTPOB N UX ONUCAHWe AN CTaHLUMU U BCeX OCTallbHbIX
CeKUMM MOXHO NOMyYuTb B KOHCOMNKU, nocpeacTtsom BblzoBa SCADA ¢ napameTpoM --help nnm
BO Bknagkax "lNomowp" cTpaHuL KOMMOHEHTOB KOHMUrypaumoHHbix dannos SCADA

(pncyHok 110).

¥ CHcTeMHbli KoHpHrypaTop: Work station

@Daiin  PegaskTvpoBaHwe Bwg  Momowe QT Starter
i =i
9 Q PP 00 WA

Mrz

SCADA craHumus: "Work station”

"% Bazkl AaHHBIX
G- [, BesonacHocTs
§ TpaHcnaopTel MNoMOUE N0 OAUMAN:
B @l TpaHCnopTHBIE NPOTOKONL!

(i | CBop AaHHBIX

W’ MNpoEepka AaHHbIX

G- [ ApxuBbl

@ CneumansHele

E- 4 Nonezoeatenscke MHTepheice!
- &P YNpaEneHWE MOOYIAMM

CraHumA Nogcncremel | Jagaqm J HDMDU_lbl

ID

""""" SCADA w3.19-b1 (Linux-4.2.0-23-ganaric), ****=**

-h, --help Info message about systerm options.
--Config=<path> Config-file path.
--Station=<id>  Tha station identifler.
--StatMame=<name= The station name.
--dernon Start into demon mode.
--CoreDumpAllow  Set limits for core dump creation allow on crash,
--Messlev=clevel> Process messages <levels (0-7).
--log==direct> Diract massagas to:
«direct> & 1 -syslogd;
=zdirect> & 2 - stdout;
zdirect> & 4 - stderr;
=directs & 8 -archive.
——————————— The config-file station '/Work Station/' pararneters -----------
StName  «<nmx  Station name.
WorkDE  <Type.Name:= Work DB (type and name).
“Waorkdir  <path> “Work directory,
IcoDir  =path:  Icons directory
ModDir  <path> Modules diractory,
Messlew <level> Messages <levelx (0-7),
LogTarget «direction> Direct messages to
«direct> & 1 - syslogd;
=direct> & 2 - stdout;
zdiract> & 4 - stderr;
zdirects & & - archive.
Lang <lang> ‘Wark-internal language, like "en_US.UTF-8"
Lang2CodeBase <lang> Base language for variable texts translation, bwo symbols code.
SaveAtExit <true: Save systemn at exit,
SavaPariod <sac» Sava system period.

[T [F—— [+] =]
/WarkStation/%2fhlp%2Fa_help (=l froct]

PucyHok 110
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PesynbTaTt Bbl3oBa koMaHab!: # ./scada --help npuBeaeH B npunoxeHuu 2.

Cekumun noacuctem (<node id="sub_DAQ" />) cogepxaT napameTpbl NOACUCTEMBI,
CeKuMM Moayren n cekumm tabnuy, oTpaxeHus aHHbIX 6a3 AaHHbIX B KOHOUIypaunoHHOM
danne. Cekuumn moayrnen (<node id="mod_DiamondBoards" />) cogepxat nHansmayanbsHble
napameTpbl Moaynem u cekuum Tabnuy oTpaxeHus faHHbIX 6a3  [aHHbIX B
KOHJoMrypaumoHHoMm canne.

Cekumun Tabnuu, oTpaxkeHust aHHbIX 6a3 faHHbIX NpeHasHaYeHbl A8 pasMeLleHns
B KOHGUrypaumoHHoM charne 3anucen Tabnuy B ons komnoHeHTtoB SCADA. PaccMmoTpum
Tabnuuy Bxoadawmx TpaHcnopTos "Transport_in" nogcncteMbl TpaHCNoOPThl (<node
id="sub_Transport">) n3 npumepa koHdurypauynoHHoro canna Bbiwe. Tabnvua cogepxut
aBe 3anucu ¢ nonamu: ID, MODULE, NAME, DESCRIPT, ADDR, PROT, START. lNocne
3arpysku ¢ Takom cekumen n soobuye 6e3 b1 B nogcucreme "TpaHcnopTtol" mogynsa "Sockets”
nosiBATCA ABa BXOAHbIX TpaHcnopTa. ®PopmaTbl CTPYKTYpP TabnumLy OCHOBHbLIX KOMMOHEHTOB

BKIKOYEHbI B JEMOHCTPALMOHHbIE KOH(UrypaLMOHHbIe dhansibl.
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6. QONONMHUTENbHbLIE BO3MOXXHOCTU NOJIb3OBATENbLCKOIrO MHTEP®ENUCA

6.1 OnucaHue XypHana aKkTUBHbIX TPEBOr U XXypHana TpeBor u cobbITUn

6.1.1 dyHKUUOHaNIbHOEe Ha3Ha4YyeHuUe

SCADA obGecneumBaeT BbINONHEHWE CneayoLwmX YHKLNNA:
- oTobpaxeHne BCeX aKTUBHbIX TPeBOr B OkHe "XKypHana akTuBHbIX TpeBor";
- oToOpaxeHue Bcex TpeBor M cobbiTuM B OkHe "XKypHane TpeBor u cobbiTun" c
ncnonb3oBaHMEM ornpeaeneHHbIX KpuTepues BbIbopa;
- BbINOSIHEHNE KBUTUPOBAHWS aBapUNHbLIX UNW npeaynpeauTerbHbIX TPEBOr, UMEIOLLMXCA B
")KypHarne akTnBHbIX TpeBor";

- CcOXpaHeHue nHopmaLumm o0 KBUTUpoBaHUK Tpesor B "XKypHan TpeBor 1 cobbituin".

6.1.2 OnucaHue XypHasia akmueHbIX mMpeso2 U XYypHasl mpeeoa u cobbimulti

XKypHan TpeBor 1 cobbITuin coagepxmuT Tabnuuy ¢ coobLLueHnamMmn, Nony4YeHHbIMU 3a
3a[aHHbIN Nonb3oBaTeNeM MPOMEXYTOK BpemMeHu. XKypHan akTUBHbIX TPeBOr oTobpaxaeT
aKTUBHbIE KBUTUPOBAHHbIE N HE KBUTUPOBAHHbLIE TPEBOMM OO0 TeX MOp, Moka aTpubyThl,
Bbl3BaBLUME COOOLLEHNE, HE BOMAYT B HOPMY.

CyuwectByeT BO3MOXHOCTb MPUMEHEHUs dunbTpa N0 Tunam oTobpakaeMblx
COOBLEeHNN M yCTaHOBKa MaKCMMasibHOro KONMMYecTBO OTOobpakaembix coobuieHunn. B
XXypHane akTMBHbIX TPEBOr peanu3oBaHa BO3MOXHOCTb KBUTUPOBaHUS BblGpaHHOro
nonb3oBaTeniem coobueHnss U nepexoga K Buaeokagpy, CoAepXkallemMy 3feMEHT C

Bbl3BaBLUMUM TpeEBOry anI/I6yTOM.

6.1.3 B3aumodelicmeue XypHasia akmueHbIX mpeeoea U XypHasia mpeeoa u

cobbimuti ¢ modynsamu SCADA

>KypHan akTuBHbIX TPEBOr M >XypHan TpeBor M cobbiTMn BXOAAT B MOAYMb
oTobpaxeHus J[K. Baavmogencrsne XypHana akTMBHbIX TPEBOr U XypHana TpeBor u
cobbiTnin ¢ mogynamm SCADA npeacTtaBneHo Ha pucyHke 111. Cpegcresamu rpapmyeckoro
MHTepdenca 3Toro Moaynsa NPoOUCXoauT KOHUrypaumsa XypHarnoB: HacTporka ourbTpoB
TMNOB OTOOpa)kaemblX COOOLWIEHM M MaKCMMarbHOE KONMMYEeCTBO CTPOK B Tabnuuax
XXypHanos.

Mogynb otobpaxeHua JSOXK cos3gaeT NOANWUCKY >KypHar akTUBHbLIX TPEeBOr Ha

nony4yeHUst cooOLUEHUA O TpeBorax OT MeHemkepa COOOLIEHUA MOAYNs apXvMBaLUW.
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MeHemxep coobLieHnn nepegaeT BHOBb NOCTynueLuMe B Bydep coobLieHns o TpeBorax B
XypHarn akTUBHbIX TPEeBOr, Takke OH coobLlaeT O TOM, YTO Bbi3BaBLUMKA TpeBOry aTpubyT
BoLIen B HopMmy. Takum obpasom, nocre KBUTUpoBaHus coobuieHne nnbo yaanuTcd, ecnuv
paHee MeHemXep coobLeHnn nepegan MHoOpMaLmMo O TOM, YTO aTpMbyT BOLLEN B HOPMY,
nmbo okpacuT ero B Apyromn UBeET (yaaneHne gaHHoro coobLieHnst n3 xxypHana nponsonget
nocre Toro Kak atpubyT K KOTOPOMY OTHOCUTCSI COOBLLEHME BOMAET B HOPMY).

XKypHan TpeBor 1 cobbITnin NonyyaeT AaHHble 3a 3a4aHHbI MPOMEXYTOK BPEMEHM
OT Moaynsi apxuBaumun. lNMpyn 3TOM e€crnn yKasaHHbI MHTepBan BPEMEHM MPUCYTCTBYET B
Oydepe coobuieHnn, To 3HaveHne bGepeTcs u3 Oydepa. B npoTmBHOM cnyyae paHHble

3anpalumBatoTcs y 6a3bl JaHHbIX apXMBOB.

PucyHok 111
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6.1.4 3nemeHmsbl uHmepghelca xypHasla aKmu8HbIX mMpeso2 U XypHasl mpeegoe u

cobbimul

Ona paboTbl C XypHAnoOM akTMBHbIX TPEBOr W >XypHanom TPeBOr U COObITUM
nHtepdenc 30K cooepxmT KHOMKM OTKpbITMA XypHanoB ("1" Ha pucyHke 112) un Bknagkw,

coaepKallme XXypHasn akTUBHbIX TPEBOT U XXypHan TpeBor n cobbitui ("2" Ha pucyHke 112).

@ HNE YAH:2 new

@aRn Hapywenie Tepexon Ha cTpaniiy  Buia | Mos

maiw

Hypran pesor v cobemsh o S
S r— [ e N
Bpemennoli wirepaan: |13.06.2018 08:51:58 | v - [21,06.2018 08:51:58 v][ Towck <o yHanaHHR>
fata v epera Crarups Yposens | KevuposanHo Coobuenme S~

M
HeT cTina ract, F 21 wioH 0815813

-0 m G [H ey =

PucyHok 112

B cTpoke XypHana TpeBor u cobbITUin NO YMONYaHuio oTobpaxkaeTca cnepytoLlas
MHopMauus:
- [paTa u Bpewms;
- CTaHuus;
- ypoBeHb (owwnbka, KpuTudeckoe coobLieHne, npegynpexgeHve, WMHPOPMaLNOHHOE
coobueHune);
- obopynoBaHue;
- OTMEeTKa KBUTMPOBaHUS;
- nonb3oBaTerb;
- TEKCT coobLleHus.
[na onpepenennsa nopsgka oTtobpaxeHus CTONOLOB B OKHE >XypHana TpeBor u
COObITUI N3 KOHTEKCTHONO MEHK Heobxoaumo BbIbpaTb CTPOKY «HacTponka» 1 NpocTaBuTb

KpecTuK B Yek-OOKCe HanNpoTUB BbIBOANMbIX CTONOLIOB (PUCYHOK 116).
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B npaBown yactu okHa XXypHana TpeBor n cobbiTnin Haxoantcsa none «PunbTp» (Cm.
"3" Ha pucyHke 112), B KOTOPOM MOXHO HaCTPOUTb TUMbl BbIBOAUMbIX coobLieHnn. Ha
pucyHke 117 nokasaHa HacTpovka unbTpa “Primer”. [JobaBneHne punbTpa Npon3BoamTCs
BbIOOpPOM CTpOKKN «[106aBUTb» KOHTEKCTHOrO MEHI0 M BBOAOM ID 1 MMeHn HOBOro ounbTpa.
Mocne u4ero HeobxoguMmo BbIGpaTb YPOBHU

(I'IOCTaBVITb KpeCTunK B COOTBETCTBYHOLLEM qu-60|<ce), COXPaHNTb UBMEHEHNA N 3aKPbITb OKHO

HacTpoiika

— CTonguel

(¥ Nata v Bpema
(% CraHuma

[% vpoEeHE

(% Kewtup.

[% Montzoeatent
[[] Kareropua

(% CoofweHne

penakTmpoBaHunA (bl/l.l'l bTpa.

[nsa npocmoTpa pesynbTaTa paboTbl unbTpa He06XxoaAMMO BbiOpaTb BPEMEHHOW MHTEpBan

N HaXaTb KHOMKY «[Tonck».

®HALTP: Primer

PuneTp:

<0 yMOn4aHKK
*Primar

— YpOBHK

PucyHok 113

~Trnel

(Tnnbl)

BOCMPOU3BOAUMbBIX COOBLLEHWI

— CraHumm

] <OcTansHbIg:
[] OTnagraisys)
[ MHepa.(sys)

[] ZameuaHme(sys)
[l Npeaynp.(sys)
[7] Owwmbkalsys)

[%® He keMTMpOBaHHD
[% KEUTMpOBaHHD

K puThd.isys)

[] Tpesora(sys)

® Local
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(% n : =
OogaBkTe YOanuTe = ”pe,cl,yrlp
COxXpaHWTE Bcel [ I'IpmmeHwa]
PucyHok 114




XKypHan akTUBHbIX TPEBOT CAYXWUT 41151 NPOCMOTPa akTUBHbIX TPEBOT M KBUTUPOBAHMS
no6on n3 Hux. TpeBorn OT 0QHOro UCTOYHUKa OTOBpaKatTCs BMOXEHHOW CTPOKOW, KOTOPYHO
npyv HeO06XO0OMMOCTN MOXHO pPa3BEPHYTb.

B cTpoke TpeBorun otobpaxatotcs:

- [paTta v Bpewms;

- YpOBeHb (OwmnbKa, KpUTUYECKOE CooOLLEHNE);
- obopyanoBaHue;

- TekcT coobuieHuns o Tpesore.

TpeBorn otobpaxkatoTcsl LBETOM crneayowmm obpasom:

TpeBora akTMBHa N He KBUTMPOBaHa — KpacHblh QOH C YepHOW mMurarowemn
pamKou;

TpeBora akTMBHa U KBUTMPOBaHa — KpacHbIN ¢OOH;

TpeBora Bowfa B HOPMY, HO He| — 6enbii (POH C YepHOW MuUraroLen

KBUTUPOBaHa paMKoWn.

KButupoBaHHas TpeBora, BolleAlasi B HOPMY, yaansieTcs M3 XXypHana akTUBHbIX
TpeBor.

KButnpoBaHue TpeBory Npon3BoAMTCS U3 KOHTEKCTHOTO MEHIO KBUTUPYEMOW CTPOKW.

[lna KBUTMPOBaHUsi cOOBLLEHUS HEOBXOANUMO HaXaTb Ha HErO NPaBOM KHOMKOWM MbILLK
N B NOSIBUBLLUEMCS MEHIO BbiGpaTh NYHKT «KBUTUpoBaTb» (pucyHok 115). KBuTupoBaHHOe
coobLleHne nmMbo M3MEHUT LBET, ecnu 3HavyeHue atpubyTa He BEpHYNoCb K MOMEHTY
KBUTUPOBaHWUA B HOpMY, NMnubo yaanutcst M3 Tabnuubl B NPpOTMBHOM criydae. Ecnun cTpoka
MMeeT BIOXEHHbIE TPEBOIMM, TO MOXXHO B KOHTEKCTHOM MEHIO BbIOpaTh CTPOKY «KBUTUPOBATL
BCe» M OyayT KBUTMPOBaHbI BCE BIIOXXEHHbIE TPEBOTW.

®_Proget [ o e

dain  HapyweHwe [Mepexog Ha cTpaHwuy  Bua  Domowe

SKypHan Tpeeor U cofibitui | KYpHAN akTUEHBIX Tpeeor (2) l

HypHan akTHEHBI: TpEsor (2) DUALTP: |']

Hata 1 Bpama YpoBeHk CoofiweHue

12-07-2017 1420016 KpuTid,

KeWTUROEATE
CEOMCTES TabnKUb!

COXpaHATE L4

F‘Lﬁ'-—w@ - @

PucyHok 115

Het cTing cp, 12 mron 142535

root

4
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Kpome Toro, obecnedeHa BO3MOXHOCTb COXpPaHEHMs1 AaHHbIX O TpeBore B log-chann,
npv BbIbOpe COOTBETCTBYIOLLENO MYyHKTA B KOHTEKCTHOM MEHIO.

KoHdurypupoBaHue >XypHarna akTUBHbIX TPEBOr U XypHana TpeBor u cobbiTui
OCYLLEeCTBNAeTCs CcpeacTBaMuM pefakTopa Monb30BaTeNnbCkoro uHTepdenca B OKHe

peAaKkTUpPOBaHNsi CBOMCTB BU3YyarnbHOro anemeHTa «[poekt» — «XKypHan coobLueHnit».

MpoekT: Primer E .
[ MNpoekT ‘ Mime AaHHEIE | CTinm ] HypHan coofileHmi l CrpoKka CoCTOAHMA | AuarHocTuka ]
— AprUBaTOpP COOBLLEHWA
MIMA apxMEaTOpa: H
Kareropua coofwaHmi :}
HYPHAN aKTUEHEIX TpeBor [ HypHAN TpEBOr M COBLITHIA ]
~ Y¥POBHM CO0GWEHMEA
Id KmA | DOH AKTHE, |CDDH: He aKTVIB.lCDDH: KBMTMD.lrpaHb: AKTMB.'I’paHb: He aKTME.leaHb: Kewutup, Ii'
16-1 EMHE]JD‘ O#410141 [J#rrrrrr [H#4i0141  l#4c464c  Wescac4s W #464646
;2 Jameuarme [M#410141 [Jerrrrre [M#41p141  W#dc4c4s W#4c4c4s W #4c4c46 5]

HdofaguTe cooAWweHns l [ ¥oanuTe coofweaHme l

—YacroTa MepuaHna

AKTWEHBI2 COOOWeHuA, ML
He akTwvBEHbIE coofweHma, M

KEWTHMpOBaHHEIE coofweHua, T

— Tafinmua

—3EYK

M

MeTodHME: [

PucyHok 116
[ns atoro Heobxoammo BbIbpaTb BkNagky «KypHan coobLleHnin» n HacTpouTb

aTpmbyThl «XKypHana akTuBHbIX TpeBor» u «XXypHana TpeBor 1 cobbITUiA» B 3aBUCUMOCTU

OT NOCTaBfIEHHOM 3a4auu, Hanpumep, no06aBuTb COOOLLIEHNSA, NBMEHUTL 4acToTy U UBET

mMepuaHmsa coobuieHuns (pucyHok 116).

6.2 OnucaHue GbICTPOro nepexona no BUAeokKagpam

6.2.1 ®yHKYUOHasIbHOe Ha3Ha4YeHue

PaspaboTaHHoe MO obecneyrBaeT BbINOMHEHWE CReayroLWmnX OYHKUWUIA:
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co3faHue crnmcka UCTOPUM NOCELLEHHbIX BUAEOKAAPOB;
npefocTaBneHne BO3MOXHOCTY MONb30BaTeNto nepexoa Ha BblbpaHHbIN U3 paHee
cchopMMPOBAHHOIO Crcka BUAeOoKaap;

pasgeneHne aocrtyna K Crmckam NCTtopunm And pasHbiX nosfib3oBaTesnen.

6.2.2 QnemeHmbi uHmepdghetica 0nst 6bicmpo2o nepexoda no sudeokadpam

[Ona obecnevyeHnss BO3MOXHOCTU NpPenOCTaBNEeHUs MNob3oBaTeNto  (PyHKUUN
nepexoga no BMAeOKaapaM B CTPOKE COCTOSIHMS MHTepdenca nonb3oBaTens HaxoaaTcs
KHOMKM nepexoa (pucyHok 117) Ha npeablaywiun unu Ha cnegyrowmum sugeokagp (ecnv
paHee Obln OCyLleCTBMEH Nepexod Ha npenblaywun Buaeokagp), a Takke BO3MOXHOCTb

BblOOpa KOHKPETHOro B1Aeokaapa 13 Cnmcka noceLleHHbIX BUaeoKkaapoB.

P ——
@/) M I

PucyHok 117

Het cTtina|root|dr, 21 mioH 085813

6.2.3 OcHo8Hble ocobeHHOCMuU 6bicmpo20 nepexoda Mexxoy sudeokadpamu

Nctopusi nocelleHust BUOeOKaApOB OOHOBMSIETCA B MOMEHT OTKPbITUS HOBOM
MHEMOCXEMbl M XpaHUTCA [0 3aBeplleHuMsi ceaHca. [ns Kaxaoro MOAKMYEHHOro
nonb3oBaTtens (C pasHbIX CTaHUMIA onepaTtopa) Kk cepBepy hopMUpyeTcsl CBOS UCTOpUS
MOCeLLEHHbIX BUaeokaapoB. [1ns Toro 4tobbl 0AMH NoNb3oBaTeNb HE MOT NMOMy4YnTb AOCTYN K
NCTOPUM MNOCELLEHMSI BUOEOKAApPOB APYroro nonb3oBaTtensl (Ha TOW e caMOol CTaHuuu

onepartopa) NPoUCXoaUT OYULLEHME CMMCKA UCTOPUM NPU KaXKAoN CMeHe nosb3oBaTensi.
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7. PEOAKTOP MOJIb30BATEJIbCKOIrO UHTEP®ENCA

PaspaboTtka nonb3oBatenbckoro nHtepdenca B A-COPT BbINONHAETCS B OOHOM
OokHe — «PepakTtope nonb3oBaTeNbCKOro MHTepdencar», peannayowem MHOro40OKYMEHTHbIN
nHTepgenc (MDI), nossongwwWnMin OOHOBPEMEHHO peaakTMpoBaTb HECKONbKO KagpoB

pa3sindHbIX pa3mMepoB. ans nepexoga B JgaHHOE OKHO Heob6XxoanMMo Ha NaHenu MHCTPYMEHTOB

"
CUCTEMHOr0 KOHUrypaTopa HaxaTb Ha NpaBy UKOHKY m «Pabounin nonb3oBaTenbCKUN
nHTepgenc (Qt)». B nossmeLIeEMCA OKHe AOOCTYMHbI criegyowmne MexaHu3mbl ynpasreHus
pa3paboTKkon: NaHenn MHCTPYMEHTOB, MYHKTbl MEHIO U KOHTEKCTHOE MEeHH. BonblMHCTBO
aencteui oybnupytoTtcsa. HaBuraumoHHble MHTEpdENChbl peann3oBaHbl NPUCOEaNHAEMbIMU
okHamu. KoHpurypaums naHenen MHCTPYMEHTOB M NPUCOeNHAEMbIX OKOH COXpaHseTcs npu

BbIXo4e U BOCCTaHaBIIMBAETCA MNMpuU CTapTe CUCTEMbI.

amfigl
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-
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PucyHok 118
HocTyn K OCHOBHbIM kKOMMoHeHTaM CBY npon3BoanTcs NOoCpeacTBOM 3aKpensieHHbIX OKOH:

- Budxem — peanu3oBaHO B Buae aepea bubnmoTtek BUOKeToB, NO3BNSET ObICTPO
HaUTU HY>XHbIN BUAXET unu 6mbnmnoteky m npoBecTn UX pefaktupoBaHue. CoaepxuT
cnegytouiee KOHTEKCTHOE MEHIO:

- "Hoasa 6ubnunorteka" — cosgaHne HoBown 6GMbNMOTEKN;

- "[o6aBuTb BM3yarbHbIN anemeHT" — gobasneHne BU3yanbHOro arfieMeHTa B

6ubnuoTeky;
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"YoanuTtb Bu3yanbHbIM dneMeHT" — yaarneHue Bu3dyarbHOro areMeHTa u3
BubnuoTeky;

"OYncTUTb M3MEHEHUS BU3yaribHOrO dfieMeHTa" — O4YUCTKa BU3yaribHOro
aneMeHTa C HacnegoBaHMeM U3MEHEHHbIX CBOWUCTB UMW YCTAHOBKOM MX MO
YMOMYaHUIo;

"CBOWCTBa BM3yasibHOMo afieMeHTa" — KOHUrypaumsi BU3yanbHOro 3f1ieMeHTa;
"PepaktupoBaTb BU3yalbHbIN 3NeMeHT" — BuU3yalnbHOE pefakTupoBaHue
9NEeMeHTa;

"Hantn ncnonb3oBaHna BU3yanbHOro afieMeHTa" - B HWXXHEW 4acTu dKpaHa
OoTOOpaXkaeT OKHO C pes3ynbTaTOM [MOUCKA BbIOENIEHHONO BU3yaribHOMo
3NeMeHTa BO Bcex bubrnmorekax;

"MepenTn K poanTENBLCKOMY BU3yaribHOMY 3N1eMeHTY" — nepexop K afieMeHTY,
Ha OCHOBaHWM KOTOPOroO OH cAeraH;

"Bblpe3aTb BU3yarnbHbI 31EMEHT" — Bbipe3aHne/nepemeLLeHne Bnu3yanbHoro
3NeMeHTa;

"KonupoBaTb BU3yarnbHbIA 3fIEMEHT" — KONMPOBaHUE BU3YarnbHOro areMeHTa;
"BcTaBuTb BU3yarbHbIA 3NIEMEHT" — BCTaBKa BM3yarbHOro SNemMeHTa;
"3arpyautb u3 B[1" — 3arpyska gaHHbIX BU3yanbHOro anemeHTa u3 b/;
"CoxpaHuTtb B B[1" — coxpaHeHne gaHHbIX BU3yanbHOro anemeHTa B b[l;
"O6HOBUTL BUONMOTEKN" — BLINOMNHSAET MepeyvnTbiBaHME KOHUrypaumm u

cocTtaBa 6MbnmnoTek n3 mogenu AaHHbIX.

- [llpoekm — peanu3oBaHO B BUAE AepeBa CTpaHUL, NpoekTos. Ons dhopmmpoBaHus

noJib30BaTeJIbCKUX BAEOKaapoB AOCTATOYHO pa3MeCTUTb B OKHE MNpoeKTa 3JIEMEHTbl U3

omMbnmoTek BUAXETOB. Couepmm cnepywouiee KOHTEKCTHOe MEeHHO:

- "Banycmums ucrionHeHue rpoekma" — 3anyck UCnonHeHns BblbpaHHOIro NpoekTa;

"HoBbI NpoekT" — co3gaHne HOBOIro NPOeKTa;

"[lo6aBUTb BM3yarbHbIN anemeHT" — gobasneHne BU3yanbHOro arfieMeHTa B
NpOeKT/CTpaHuuy;

"Yoanute Bu3yanbHbIM 3neMeHT" — yaaneHuve Bu3yarbHOro afieMeHTa u3
npoekTa/cTpaHnupl;

"O4YNCTUTL U3MEHEHUS BM3YanbHOMo 3fieMeHTa" — OouyucTka BU3yaribHOro
3NemMeHTa C HacrnegoBaHWeM WU3MEHEHHbIX CBOWCTB UMW YCTAHOBKOM KX MO
YMOM4YaHuIo;

"CBoKCTBa BM3yaribHOro afemMeHTa" — KoHUrypauus Bu3yaribHOro arieMeHTa;
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"PegaktvpoBatb Bu3yarbHbl 3NeMeHT" — Bu3yanbHOe pefakTupoBaHue
3NeMeHTa;

"Hantn ncnonb3oBaHnA BU3yaribHOro afieMeHTa" - B HWXXHEW YacTu SKpaHa
oTOOpaxaeT OKHO C pes3ynbTaTOM MOWUCKa BbIAENEHHOrO BM3YyarlbHOMo
aneMeHTa BO Bcex bubnuortekax;

"lNepenTn K poanTenbCKoOMy BU3yaribHOMY 3rieMeHTY" — nepexon K afIeMeHTy,
Ha OCHOBaHWM KOTOPOro OH CAeraH;

"Bubnunoteka: {Uma ©OubnmoTekm}" — nNyHKTbI MeH Ana  goctyna K
BMaeokagpam/Bumpxetam cogepxawmmca B bnbnuoreke;

"Bblpe3aTb BU3yarnbHbI 31EMEHT" — Bbipe3aHne/nepemeLLeHmne Bn3yarnbHOro
3NeMeHTa;

"KonupoBaTb BU3yarbHbIA 3fIEMEHT" — KONUPOBaHUE BU3YanbHOro areMeHTa;
"BcTaButb BU3yasibHbIA 3eMEHT" — BCTaBKa BM3YasibHOMO 3N1IEMEHTA;
"3arpyautb u3 b[1" — 3arpyska gaHHbIX BU3yanbHOro anemeHTa u3 b/;
"CoxpaHuTtb B B[1" — coxpaHeHne gaHHbIX BU3yanbHOro anemeHTa B b[l;
"CosgaHue anbTepHaTUBHOIO NpeacTaBneHns” — cosgaHme anbTepHaTUBHON
CTpaHuubl Ans otobpaxeHuss Ha 06opyaoBaHMW, BbLINOSHAKOLWEM pasHble
ponu (Hanpumep, KONnnekTuBHoe Tabno otobpaxeHunsa, paboyee MecTo
onepaTopa Unn BCTPOEHHasi CEHCOPHas naHersb);

"YoaneHwe anbTepHaTUBHOIO npeacTtaBneHus” — yaaneHue BblIGpaHHOro
anbTepHaTUBHOIO NpeacTaBreHnsa cTpaHuubl;

"BbibOp anbTepHaTUMBHOIO npeacTtaBneHns" — BbIOMpPaeT 13 CyLeCTBYOLLNX
anbTepHaTUBHYIO CTPaHULLY;

"OBHOBUTb NPOEKTHI" — BLIMOMNHSAET NepeyYnTbiBaHNe KOHUrypawmm n coctaea

NPOEKTOB U3 MoAdesNn JaHHbIX.

B oCHOBHOM MpocTpaHCcTBe paboyero okHa pa3MeLLarTCsl OKHa CTPaHWL, MPOEKTOB,

BMaeokaagpos OMbnuoTtek BUMAXKETOB, MOMb30BATENbCKAX 3JNIEMEHTOB U  3MIEMEHTOB

nNPUMNTUBOB HA MOMEHT NX BU3YyalibHOIro peaaktmpoBaHUA.

B meH pabGoyero ctona pasMelleHbl BCEe MWHCTPYMEHTbl, Heobxoaumble AONns

pa3paboTkm nHtepdencos CBY. MeHo MeeT cnenyoLLyo CTPYKTYpy:

"@aun" — obwme onepaunu:

"3arpyautb u3 b]" — 3arpyska gaHHbIX BU3yanbHOro anemeHTa u3 b/;
"CoxpaHuTtb B B1" — coxpaHeHne faHHbIX BU3yarnbHOro anemeHTa B b[l;
"3aKpbITb" — 3aKpbITb OKHO pedakTopa;

"Bbixoa" — Bbixoa n3 cuctembl SCADA;
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"PedakmuposaHue"” — onepauum pegaktmpoBaHnsa BU3yarbHbIX 311EMEHTOB:

"OTKaT W3MEHEHWA BM3yanbHOrMO 3nemMeHTa" — OCyLLeCTBMEeHMEe oOTKaTa
nocnegHero N3MeHeHus BU3yarnbHOro afieMeHTa;

"lNoBTOp M3MEHeHW BU3yarbHOro 3reMeHTa" — ocyllecTBneHue nosTopa
N3MeHeHNSA BN3yaribHOIo 3JIEMEHTa;

"Bblpe3aTb BU3yarnbHbI 3IeMeHT" — Bbipe3aHue/nepemeLLeHme Bn3yarnbHOro
3fieMeHTa B MOMEHT BCTaBKMU;

"KonupoBaTb BM3yasibHbIN 3fIEMEHT" — KONMMPOBaHWE BU3YyasibHOMO 3fieMeHTa
B MOMEHT BCTaBKW;

"BcTaBuTb BM3yarbHbIN 9NIEMEHT" — BCTaBKa BM3yaribHOMo 35IeMeHTa;

“fpoekm" — onepaunn Hag NPOEKTamMu:

"3anycTuTb MWCNOSIHEHME MpoeKTa" — 3anyck WCMOSIHEHUS BbIBpaHHOro
NpoekTa;

"HoBbIN NpoekT" — co3gaHne HOBOTro MPOEKTa;

"[Jo6aBnTb BM3yarbHbIN aNeMeHT" — gobaBneHne BM3yanbHOro afieMeHTa B
NPOEeKT;

"YOoanutb BU3yarbHbIA 9NeMeHT" — yaaneHue Bu3yaribHOro 3afieMeHTa 13
NpoekTa;

"OuncTTb M3MEHEHUS BU3yarbHOrO 3fieMeHTa" — OYMCTKa BU3yarnbHOro
afleMeHTa C HacnegoBaHMEM W3MEHEHHbIX CBOWCTB UMM YCTAaHOBKOM WX MO
YMOMYaHWIO;

"Co3gaHue anbTepHaTUBHOIO NpeacTaBneHns" — co3gaHme anbTepHaTUBHON
CTpaHuubl Ana oTobpaxeHus Ha ob6opyoOBaHUW, BbIMNOMHAKLWEM pa3Hble
ponu (Hanpumep, KonnekTuBHoe Tabno otobpaxeHunda, paboyee MecTo
oneparopa unu BCTPOEHHAsA CEHCOPHas NaHesb);

"YoaneHue anbTepHaTMBHOIO npeactaBneHns” — ypaneHve BbliGpaHHOro
anbTepHaTUBHOro NpeacTaBreHnsa CTpaHnbl;

"BblbOp anbTepHaTMBHOro npeActaBneHnsa” — BbIOUpaeT 13 CyLecTBYOLWNX
anbTePHATUBHYIO CTPaHULY;

"CBOICTBa BM3YyaribHOro afieMeHTa" — KOHUrypauus BU3yarnbHOro afeMeHTa;
"PegaktupoBatb Bu3yarbHblM 3NeMeHT" — Bu3yanbHOe pefakTupoBaHue
3NeMeHTa;

"Hantn ncnonb3oBaHnA BU3yaribHOro afieMeHTa" - B HWXXHEW YacTun SKpaHa
OoTOOpaXXaeT OKHO C pe3ynbTaTOM MOUCKA BbIOENIEHHONO BU3yaribHOro

arieMeHTa BO Bcex bubnuortekax;
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"MepenTn K poanTENBLCKOMY BU3yaribHOMY 31EMEHTY" — Nnepexon K afieMeHTY,

Ha OCHOBaHWMW KOTOPOro OH cAesiaH.

"Budxem" — onepauun Hag Bugxetamm n bubnmotekamm BUOXKETOB:

"HoBas bubnuoTteka" — cosgaHme HoBOW BUONMOTEKN;
"No6aBnTb BU3yarnbHbIN aneMeHT" — gobaBneHne BU3yanbHOro arieMeHTa B
6mbnunoTexy;
"Yoanute Bu3yanbHbIM 3nieMeHT" — yaaneHve Bu3yarnbHOro afieMeHTa u3
omnbnunoTeku;
"O4ncTNTb M3MEHEHUs BU3yaribHOro aremMeHTa" — O4YuCTKa BU3yaribHOro
aneMeHTa C HacnegoBaHMEM W3MEHEHHbIX CBOWCTB UMW YCTAaHOBKOW UX MO
YMOM4YaHuIo;
"CBoKCTBa BU3yarbHOro afemMeHTa" — KoHUrypauus Bu3yaribHOro arieMeHTa;
"PepaktnpoBatb Bu3yarbHblM 3NeMeHT" — Bu3yanbHOe pefakTupoBaHue
3NeMeHTa;
"Hantn ncnonb3oBaHna BU3yarbHOro afieMeHTa" - B HUXHEW YacTu dKpaHa
oToOpakaeT OKHO C pe3ynbTaTtoM Moucka BblAENEHHOro BU3yarbHOro
anemMeHTa BO Bcex bubnuortekax;
"lNepenTn K poanTenbCKOMY BU3yanbHOMY 3fIeMEHTY" — Nnepexon K afIeMeHTY,
Ha OCHOBaHWN KOTOPOro OH CAenaH;
"Bug" — ynpaBneHve pacnonioXeHMeMm Bu3yalibHbIX 3fIEMEHTOB Ha
negeokagpax:

- "Bugxet BBepx" — NoOAHATME BUOXETa Ha CaMblil BEPX;

- "Bungxet BHM3" — onycKkaHue BUIKeTa Ha CaMbll HU3;

- "MNoaHAaTb BUAXET" — NOAHATbL BUOXKET BbILLE;

- "OnycTuTb BUOKET" — ONYCTUTb BULKET HUXE;

- "BblpaBHATbL cneBa" — BblpaBHUBaHME BUOKETa CreBa;

-  "BblpaBHATbL MO UEHTPY BepTUKanbHO" — BblpaBHMBaHWE BUXETa

BEPTUKANbHO MO LEHTPY;

- "BblpaBHATL cripaBa" — BbipaBHUBaHWE BUOXeTa CrpaBsa;

"BblpaBHATL CBepXy" — BblpaBHUBAHWE BUOXXETa CBEPXY;
"BblpaBHATL NO UEHTPY ropu3oHTarnbHO" — BblpaBHMBaHME BUIKETa

rOPU3OHTAarbHO MO LIEHTPY;

- "BblpaBHATb CHU3Y" — BblpaBHMUBaHWE BUKETA CHUSY;
"Bubnunoteka: {Uma ©6ubnmoTekm}" — nNyHKTbI MeH Ana  goctyna K

BMAeoKaapam/BnaxeTam cogepxawimmcs B bnbnuoTteke;
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"OkHo" — ynpasrneHue okHamu MDI-uHTepdenca:

"3aKpbITb" — 3aKPbITb aKTUBHOE OKHO;

"3aKpbITb BCE" — 3aKPbITb BCE OKHA;

"YNnoxnTe" — yNoXmnTb BCe OKHa A51s1 BUANMOCTN O4HOBPEMEHHO;
"KackagnpoBaTb" — pacrnonoXmnTb BCE OKHa Kackagow;
"Cnegytowiee" — akTMBUPOBaTb CreaytoLLee OKHO;

"MNpeabioywee" — akTMBMpOBaTh NpenblayLlee OKHO;

"Bud" — ynpaBneHune otobpaxeHneM paboyero okHa 1 naHenemn Ha HeEM:

"Becb aKkpaH" — oTobOpaeHne Ha BeCb 3KpaH;

"NaHenb BuW3yarnbHbIX 3M1EMEHTOB" — NaHenb yrnpaBneHus Bu3yasibHbIMU
anemeHTamu;
"®YHKUMN BUOMMOCTM BUIKETOB" — NaHesnb YnpaBreHus BUOUMOCTLIO U

pacrnonoXeHMeM BUIKETOB Ha NaHensx;
"lNaHenb anemeHTapHbIX puryp" — gononHUTENbHasa NnaHenNb pegakTMpoBaHus
npumMmnTMBa anemeHTapHbix douryp ("EIFigure™);

"PesynbTaTbl Nomcka"- OKHO OoTODOpaXkeHus pesyribTaTa noucka Bu3yasibHbIX
anemMeHToB B Bubnuortekax;

"lNpoekTbl" — 3aKpenneHHoe OKHO yrnpaBlieHNa 4epeBOM NPOEKTOB;

"BuoxeT" — 3aKpenneHHoe OKHO ynpaBrieHnsl AePEBOM OMONNOTEK BUOXKETOB;
"ATpnbyThI" — 3aKpensieHHoe OKHO aucneTyepa aTpmbyTos;

"CBsa3n" — 3aKkpenneHHoe OKHO aucneTyepa CBsA3en;

"Bubnunoteka: {ma OGubnuortekm}" — ynpaBneHne BUOMMOCTbIO MNaHenNen

OndnMoTek BUOXKETOB;

"NMomouwp" — nomowb no SCADA n mogyntio Vision:

"CnpaBka" — coaep>Xu1T CnpaBo4Hyl MHGOpMaLmMo 0 paboTe B NporpaMmMHON
nnatgopme;
"Mpo QT" — nHdopmauusa o Gubnmoteke QT, nCcnonb3yemon Mmoaynem;

"UTto 910" — 3anpoc onncaHusa anemMeHToB NHTepdenca okHa;

"QT Starter" — 3anyck Ul mogynen SCADA cuctembi:

cUCTeMHbIN KoHdurypaTop (QT);

pabouunii nonb3oBaTenbckun nHTepdenc (QT).

BHu3y okHa paspabotkm CBY pacnonaraetca CTpoka cTaTyca, B KOTOPOMW

pasMeLLieHbl

NHOMKATOPbl BM3yanbHOro MacliTaba peaakTUpyemoro kagpa, TeKyLuen

packnagku KnaBuaTypbl, peXuma U3IMEHEHUA pa3Mepa I3JIEMEHTOB, peXuma TeKyme|7|

ctaHumm pgBwxkka CBY u nonb3oBaTens, OT MMEHW KOTOPOro Bedétca paspaboTka
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nHTepgenca CBY. [lo OBONHOMY KMUKY Ha MHOUKATOpE MNofib3oBaTesii MOXHO CMEHUTb
nonb3oBaTens, BBeAs HOBOE M4 1 Naposib Nonb3oBaTens. B rmaBHoe none cTpoku ctaTyca
BbIBOOATCA pasfinyHble MHPOPMaLMOHHbIE COOBLLEHNSA N COOBLLEHNS MOMOLLM.

[na pegakTMpoBaHWA CBOWCTB BU3yalibHbIX 3f1eMEHTOB NpeaycMOTpeHo [ABa
ananora: pefakTMpoBaHME CBOWCTB KOHTEMHEPOB BU3yallbHbIX 3dreMeHToB (6mbnuoTtek
BUOXKETOB U MPOEKTOB) U CBONCTB CaMmX BU3yaribHbIX 3r1eMeHTOB. [luanoru Bbi3biBalTCH U3
KOHTEKCTHOro MEHI0 BU3yarnbHOro anemeHTa. IamMeHeHus, BHECEHHbIE B Ananorax, cpasy xe
nonagatot B Aok CBY.

Ha pucyHke 122 npefcraBneHO OKHO CBOMCTB KOHTENHepa BU3yarbHbIX 911IEMEHTOB,
npyv BbI30BE €ro And npoekTa CTAHOBATCA AOCTYNHbIMU BKNagkn «Ctunuy», «XKypHan

coobueHnmny», «CTpoka CoCToAHUS» U «[uarHocTuka.

Mpoekt I Mirme gaHHklS | CTInM ‘ SypHaN cooBLWeHME | CTpoKa COCTOAHMA | AMarHocTuKa I

— CocToAHME

Eknioden: ]
B[ KoHTelHepa: [‘.'.prJ_Pr\mer |']

~ Kongrypauma

1d: [Prirer

[GIEEH

OnwcaHne:

[Primer

Bnagensey, rpynna;
Aocryn:
Mepuog BeMMCAeHNA (M)

Epema BOCTAHOBAEHWA NOAKMOUSHKA (M)

root [+ [ur
-]

Of30p W ynpagnaHnea [ Of30p W ynpaenaHne

[ Ofzop

4

1000

Mepuog NpOBEpkK CBA3M € YAANSHHEIMK CTAHLMAMU (M) | 5000

[
[
[100
[
[
[

E

PeskiM OKHa MCNOHEHMA: CpHIMHANEHEIA pazmMap

COXpaHATb NPONOPLWE NpK MacluTagupoBaHum ]

DOPMUPOEATE MCTOPMIS OTPEITEIX CTPAHML M3 TPYNNEL:

PucyHok 119

C nomMoLLbIO rMaBHOW BKNAOKN 3TOr0 OKHA MOXHO YCTAHOBUTb:

COCTOSIHWE KOHTENHEpPA 3NEMEHTOB, a UMeHHO: "BkntoyeH" n B[l KoHTenHepa;

I/ID,GHTI/I(*)I/IKaTOp, nMAa n onmncaHune KOHTeI‘/'IHepa;

nonb3oBaTens, rpynny nosb3oBaTenen n 4oCTyn Nonb3oBaTenen;

- And npoekrta: nepmon BblYUCIIEHUA  MNPOEKTa, BpemMA BOCCTaHOBJIEHUA

NOAKIMOYEHMS, Nepmoa NPOBEPKM CBSI3U C yaarneHHbIMU CTaHLUMSIMU, PEXUM OTKPbITUS OKHA
NpU WCMONHEHUN, (HOPMUPOBAHME WCTOPUM OTKPbITbIX CTPaHML, M3 Tpynnbl U dnar

COXpaHeHunsl NpPonopLUuin Npy MacwTabnpoBaHuu.
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Ha Bknagke «CTpoka COCTOSHMSI» MOXHO HACTPOUTb nepeyveHb oTobpaxaembix B
CTPOKE COCTOSAHMA anemeHToB. Ha Bkanagke «[unarHocTvka» oOTobpakalTcs Tekylume
COOOLLIEHNS CUCTEMDI.

C nomoubto Bknagkm «Ctunm» MoxeT ObITb CO34aHO MHOXECTBO CTUNEN, Kaxablv
N3 KOTopbIX ByaeT XpaHUTb LBETOBbIE, LWPUETOBLIE U APYrMe CBONCTBA 3NIEMEHTOB Kaapa.
lMpocTas cmeHa cTuna No3BonuT BbICTPO NpeobpasnTb MHTepdenc BY, a BO3MOXHOCTb
Ha3HayYeHns uvHOMBUOYaNbHOW CTUNA  AONS  nonb3oBaTens Mo3BOMUT  y4ecTb  ero
nHanBMAyanbHble 0COBEHHOCTH.

OKHO pefakTMpoBaHNA CBOWCTB BU3YyasribHOrO afieMeHTa BUOKET npeacTaBneHo Ha
puUcyHke 123 n coaoepxXxuTt crnegyowme Bknagku: «Bupxety», «ATpnbyTtbi», «ObpaboTtka» u

«CBga3u».

Bazoeeld EMaeT: Document E

BH,D,}K@TI ATpUEYTHI | Of8pafoTka EMORETE | CBH3MI

— COCTOAHME

Brnkden: @

FogMTaneckMi BMOHKaT, [rDDt |vl

~ KoHgMrypawuwma

Id: | Document

KopeaHs: | Document

MyTe: |fwlb_originals/wdg_DDcument
Mraa: [ﬂ,DK}fMeHT

QnucaHue,

BuA#KeaT opMUPOEaHMA AOKYMEHTE KOHEUHON BUSyanM3aLu,

Bnapeney, rpynna: [rDDt |Y] [ (WS

focrym: [Oﬁmp W yrpaeneHue |v] [ OB30p W yNpaenaHue

-

| 0o30p M

PucyHok 120

Ha Bknagke «BugXeT» MOXHO YCTaHOBUTL:
- COCTOSIHME 3feMeHTa, a UMEHHO: "BKkntoyeH" n poanTenbCKUn BUOXKET;

- KOH(Urypauuto anemMeHTa: UaeHTUgrKaTop, KOpeHb, NyTb, UMS U OnucaHue
3M1EMEHTA;

- nonb3oBartend, rpynny nonb3oBaresnen anemMeHTa 1 Ooctyn nonb3oBaTeneun.
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Bknagka «ATpuOyTbI» cooepXmuT Habop cTaHAaPTHbIX U MHAUBMAOYalNbHbIX aTpMbyTOB
arneMeHTa M Mo3BOMNsieT MNPOBECTU WX peaakTMpoBaHue (coBnagaeT C COAepXKaHWeM

3aKpenneHHOro okHa « ATpubyTbI»).

CTpaHHUa npoekTa: /pri_Primer/pg_mainl 52
Brmsear ATpUaYTEI [ DfApafoTka | CEAZN ]
ATpIEYT | JHa4aHKe
- 1d rmainl \
= MTyTE Apri_Primmer/pg_rmainl
- Pogurents Awilb originalsfwedg Box
- Bnaganal, root; LT
- AocTyn RWRYYR_
- KopaHk Box
- DNMCaHMe
- BKAKOYEH true CrannapTHbie
- AKTHUEHEIR false
aTpuOyThIL
B TeomeaTpua [0, 0 100 100, 1, 1, 0, 0]
- MamMowe [ ]
= KOHT2KCTHOE MaHK
- OfpafoTka CofbmMiA
B CrpaHuua [false, false,,, Mo yMonus |Mk]
Gl o [#FFFFFF, ]
Bl MpaHuua [0, #000000, CrnowHoM] ]
- PUECWMPOEATE pasMep true
~ HOEEIM aTpuEyT aTpubyThI
JaKpEITE

PucyHok 121
CrangapTHbiMKn aTpubyTamu noboro BUaXKeTa ABMSTCA:
"ID" (id) — ngeHTUduKaTOp BUOXKETA;
“NMyms" (path) — nyTb K BUOXETY;
“Podumernb"(parent) — nyTb K poaMUTENBCKOMY BUIKETY;
"“Bnadeney”(owner) — Brnagenew n rpynna suaxeTa B popme “[Bnageneu]:[rpynna]l’
(no ymonyanuio “root:UI”);
"[Jocmyn "(perm) — npaBa QOCTyna K BugXeTty B dopme “[none3s.][rpynnal[apyrue]’:
- _ —HeT gocTyna;

- R_ — TONbKO YTEHME;
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-  RW —yTeHue u 3anuce.
Mo ymonyanunio RWRWR _.
"KopeHb"(root) — nageHTudukaTop NPMMNTUBA, JNIEXALLLErO B OCHOBE BUOXKETA;
"Ums"(name) — Ha3BaHWe BUOXKETa;
"OnucaHue” (dscr) — TeKCTOBOE ONUCaHNe BUOXKETA;
"BkntoyeH"(en) — COCTOSIHME BUAXEeTa BKINKOYEH, OTKIYEHHbLIM BUOXKET He
oToBpaXkaeTcst NPU UCNOSTHEHUY;
"AkmueHsbIl"(activ) — cocTosiHMe BuaxeTa. AKTUMBHbIE 3MNEeMeHTbl MOryT Momny4arb
dOKyC NpuM WCNOMHEHWW, a 3Ha4YUT MosflydaTb KnaBuaTypHble W WHble COBbITUA C
nocnegytowen nx obpaboTkon;
"Feomempus”"(geom) — pasamepbl BUIKETA;
“Momowk"(tipTool tipStatus) — noackaska onepaTopy U COCTOSIHUE BUOXKETA;
"KoHmekcmHoe meHro"(contextMenu) — KOHTEKCTHOE MEHI0 B (popmaTe cnucka CTpoK:
‘[ItName]:[Signal]”, rae ItName — nmsa anemeHTa; Signal — ums curHana, pesynbTupytoLlee
nms curHana: “usr_[Signal]”;
"O6pabomka cobbimuli"(evProc) — npamas obpaboTka cobbITUN NS ynpaBneHus
cTpaHuuamn B popmare: “[event]:[evSrc]:[com]:[prm]”, roe:
- event — oxunaaemoe cobbITUE;
- eVvScr — UCTOYHUK coDbITUS;
- COm — KOMaHAa ceaHca:
- open — OoTKpbITME cTpaHuubl. OTKpbiIBaeMasi CTpaHuua yKkasblBaeTCs B
napameTpe <prm> Kak Hanpsmyk, Tak u B Buae wabnoHa (Hanpumep:
/pg_so/1/*[*);
- next — oTKkpbITMe cneaytowen crtpaHuubl. OTKpbiBaeMasi cTpaHuua
ykasblBaeTca B Mapametpe <prm> B Buge wabnoHa (Hanpumep:
Ipg_so/*I*I$);
- prev — OTKpbiTUe npegbigywen crpaHuubl. OTKpbiBaemas cTtpaHuua
ykasblBaeTca B Mapametpe <prm> B Buge wabnoHa (Hanpumep:
/pg_so/l*I*I$);
- prm — napameTp KOMaHAbl, rae Ucnonb3yTCs:
- Pg_SO — npsAMOe UMS Xenaemown cTpaHuubl ¢ npedukcom. Tpebyet
oba3aTenbHOro COOTBETCTBMA W MUCMNOMNb3yeTca Ans  uaeHTMdukaumm
npeablayLien OTKPbITON CTpaHULbI;
- 1 - uma HOBOW CTpaHuubl B 06wem nyTtn 6e3 npedukca. rHopupyetca

npu obHapyXeHUn nNpeablayLlen OTKPbITON CTpaHULbI;

153



- * — uma cTpaHuubl BepeTcs u3 MMeHW npegbiaywen CTpaHuubl unu
noacraBngeTcsa nepeas 4OCTyNHasi CTpaHuua, ecnuv npeablayLas oTkpbiTas
cTpaHuua OTCYTCTBYET;
- $ - yKkasblBaeT Ha MECTO, OTHOCUTESNIbHO KOTOpPOro OTKpPbIBAETCHA
cTpaHuua.
"@QoH" — yCcTaHOBKa LiBETA BUIKETA UNN N300paeHus
“IpaHuya" — ohopmneHne rpaHnLbl BUGKeTa (LUMPUHA NUHUKA, LUBET, CTUSb)
Bknagka «ObpaboTka Bugpxeta» obecnedmBaeT onncaHne KoHgurypaumm npouecca
POPMUPOBAHNA OMHAMUYECKUX CBA3EN U KOHpUrypaumm guHamukn. Bknagka cogepxut
Tabnuuy KoHdurypaumm cBOWCTB aTpuOyTOB BUOKETA W MNOSie TEKCTa nporpaMmmbl, AN

onucaHunsa npoueaypbl 06paboTkm BuaxeTa (pUCyHok 125).

Bumker | ATpufyTel | OGpadoTka | CeAdu ‘

CTPaHKHUua npoekTa; /prj_Primer/pg_mainl li.l

|Id ViMA |TMH HaHHbIX | PafiousA oGnac| Ofpad. KOHEMrypaUmEs | KOHpMMYpaLUMOHHEIR WatnoH

- pgNOOPenProc  CTpaHWUa;0BpafiaTelBatk 3., JOMusckui | Her
L pgare CTpaHMuairpynna Gpoka | Het
b pgOpensr: CTRaHWLE MCTOUHME OTKpEL., (TpOoKa | A Het
- pgOpenPos CTpaHWLE NOADKSHWE NpK .. BeIGOp Lenkix 0;1;2(M0 yra.., Heat

“ backIrmg DO W30BpEBKEHNE Wzo6pakeHme | V= cTina

“ bord Width TpaHWLa LIMpPIHE Llenkii | Het

“ bordColar TpaHWLa LEST Ueet | Her

“ bordStyle TpaHMLAICTHAE BriGop Uenklx 0,123,456, RG] styll

KIS

NoG3EkTE aTpUEYT ¥OAnKUTE aTPHUEYT

fAzbik Nnpoueaypel: | JavalikeCalc | ™| BeHncneHua npouegypel () -1

1

[l i ] [+

3aKpPEITE

PucyHok 122

B gnaHHOM okHe BO3MOXHO fobGaBneHuwe, pefaktupoBaHue U yaaneHue atpubyToB
Buaeokagpa. [Ons Kaxgoro nonb3oBaTeslbCkoro atpubyrta MOXHO M3MEHUTb crnegylowme
napamMeTpbi:

ID — ngeHtndmkaTop atpmbyTa;

Nmsa — onmcanune atpubyTa;

Tun gaHHbIX — MOXET MPUHUMAaTb 3HAYEeHUS: NMOrMYECKN, LEenbl, BELLLECTBEHHbIN,
CTpoKa, OOBEKT, BbIOOP UENbIX, BblIOOP BELLECTBEHHbIX, BbIOOP CTPOK, TEKCT, LBET,
n3obpaxenune, wpndT, JataBpems, agpec;

Pabouas obnactb — No3BoNsAeT 3agaTh AManas3oH 3HAYEHUI;

O6paboTka — ycTaHOBKa B 3HayeHue «True» MO3BONSET MCMNOSMb3oBaTb aTpudyT B

BbIYMCNUTENBHOW NpoLeaype BUAXKETA;
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KoHcurypaumna — nossonsieT ykasaTb Tun CBA3M Ana atpubyta v npuHUMaeT
3HaveHue: NOCTOSAHHAadA, BXOAHAas CBA3b, BbIXOAHAA CBA3b, MOMHas CBA3b, U3 CTUNSA, TPEBOra;

KoHdurypaunoHHslin  WwabnoH — no3BonseT onucatb rpynnbl  AUHAMUYECKUX
aTpubyTOB (pasHble Tunbl NnapameTpoB noacuctemol "DAQ"). Kpome Toro, npu KOPPEKTHOM
dopmmpoBaHUM 3TOro nonst paboTaetT MexaHM3M aBTOMaTUYECKOrO Ha3Ha4YeHns aTpubyTos
npy ykasaHumn TONbKO NapameTtpa nogcuctemsl "DAQ", 4TO ynpoLliaeT n ycKopsieT npolecc
KOHourypaumu. 3HauyeHne aTON KOJTOHKM nmeet cnegyoLwmn dopmar:
<MapameTp>|<NgeHTndukatop>, rge:

- <[lapameTp>- rpynna atpmnbyTa;

- <UpeHTndpukatop> - wmageHTudukatop aTtpubyTa, UMEHHO 3TO 3HaYeHue

conocTtaensetca C aTpubytamm napametpoB DAQ npu aBTOMaTMYECKOM

CBSA3bIBAHUW NOCIE YKa3aHus rpynnoBoKn CBA3MN.

Hanpumep, ana HacTpomkn ctunsa ana atpubyrta useT HeobxoguMmo B none
«KoHurypaumsi» atoro atpmbyta BbibpaTb «W3 ctuna», a B «KoHdurypauynoHHOM
WwabnoHe» ykasaTb WOeHTUMUKATOP CTUNMS.

Mpn BbIGOpe B none «KoHdurypaums» ana atpubyTta 3HadeHus Tuna CBA3U —
NOCTOsIHHAsA, BXOOHas CBA3b (CBA3b C OAWHAMWUKOW TOSbKO AMs YTEHMUsl), BbIXOo4Has CBA3b
(cBA3b C AMHAMMKOM TOMBKO 41151 3anucn) Unu nonHaga cBA3b (YTEHME 1 3anucb) — Ha BKagke
«CBs13M» CTAHOBUTCSA OOCTYMNHOW HACTPOMKa CBA3N C AUHAMMKOWM (pucyHok 126). lMpu aTtom
TUN CBA3N MOXET NPUHUMATb 3HaYEHUE:

val: — npamas 3arpyska 3HayeHust Yyepe3 MexaHusMm cBsasen. Hanpumep, cBs3b:
"val:100" 3arpyxaet B aTpubyT BuakeTa 3HadeHne 100. YacTto ucnonb3yeTca B cnyyae
OTCYTCTBUSI KOHEYHOM TOYKM CBA3U C LiENbo NPSAMOKN YCTAHOBKU 3HAYEHUS.

prm: — cBA3b Ha aTpUBYT NapameTpa unm napameTp B Lenom, Ans rpynnbl atpnbyTos
nogcuctemol "C6op gaHHbIX". 3Hak "(+)", B KOHUE agpeca, curHanuavpyeTt ob ycnewHon
FMIMHKOBKE M MPUCYTCTBUN LieneBoro obbekTa.

wdg: — cBA3b Ha aTpubyT Apyroro BUOKETa WU BUKET B LENOM, ANs rpynnbl
aTpubyTOB.

HacTporka cBsi3n OCyLLEeCTBRSIeTCA nocrefoBaTenbHbiM BbIOOPOM 3HAYeHUsT O1s

Bbl6paHHOro atpmbyTa.
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CTpaHMua npoekra: /prji_Primer/pg_mainl | = |

Blo+aTt ATpMEYTEI | OfpafioTka I CEAZK ‘

lr1A |3HE|‘-I€HHE

navy ALtr2

| JaKpbITE

PucyHok 123

Ob6paboTka cBsA3EN NPOMCXOAUT C NEPMOOUNYHOCTBLIO BbIYMCNEHUS Buaeokagpa B
cnegyoLlem nopsgke:
- NoslydeHne gaHHbIX BXOOHbIX CBA3EN;
- BbINOJSIHEHWNE BbIYUCIIEHNA CKPUNTA;
- nepegada 3Ha4YeHU NO BbIXOAHbLIM CBA3SAM.

Mpn pasmelleHnn BuOKeTa, COAepXKaLlero KOHMurypaumio CBsi3en, B KOHTenHep
BNIXKETOB BCE CBSA3M MCXOOQHOro BUAXKeTa A06aBnNsaTCA B CMMCOK Pe3ynbTUPYHOLLMX CBA3EN
KOHTEeNHepa BUIXKETOB.

Ana cosgaHua kagpoB obuwero HasHayeHust ¢ (OyHKUMen npenocTaBrieHus
AeTanu3anpoBaHHbIX AaHHbIX PasHbIX MCTOYHMKOB OOHOrO TuUMa NpenyCMOTPEH MeXaHu3Mm
ANHaMMYEeCKOM YCTaHOBKM CBS3EW MNOCPEACTBOM  3ape3epBUPOBAHHOIO  KIHOYEBOrO
noeHtndumkatopa "<page>" rpynnbl atpubyToB CBA3EM Y KagpoB 0OOLWEro HasHadYeHus u
AWHaMMyecKoe HasHayeHune cBA3en C naeHtTudukatopom "<page>" B npouecce OTKpbITUSA

Kagpa obLLero Ha3Ha4YeH st CUrHanom oT Apyroro BUAXeTa.
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8. COBbITUA, UX OBPABOTKA U KAPTbl COBbITUN

B A-CO®T npeaoyCMOTpEH  MEXaHu3M  ynpaBfeHUst  MHTEPaKTUBHbLIMU
Nnonb30oBaTeNbCKMMU CODLITUAMMU.

CobbITe — 370 coobLeHne, KOTOPOE BO3HMKAET B Pa3fMyHbIX TOYKaxX MCMOMHAEMOro
KoAa npu BbINOSTHEHUN onpeaeneHHbIX ycrnosuin. CobblTusa npeaHasHadeHbl 4ns TOro, Y4Tobbl
MMETb BO3MOXHOCTb MPedyCMOTPeTb peakuuio nporpaMmmHoro obecrnedyeHuns (Hanpumep,
OTKPbITME OKHA MPU HaXkaTumM Nosib30BaTeNeM Ha KHOMKY).

MeHexxep cobbITnin AomKeH paboTaTb, NCNONb3ys KapTbl CobbITUIA. KapTa cobbiThi
— 9TO CMUCOK MMEHOBAHHbIX COOLITUI C yKa3aHWEM ero nNpoucxoxaeHus. NpouncxoxgeHnem
cobbiTMs MOXeT ObITb KnasuaTypa, MaHUMNYNATOP MbIWW, HKOUCTUK U T.4. [lpun
BO3HWKHOBEHUW COObLITUA MeHeXep COBbITUIN ULLET ero B akTMBHOW KapTe U conocTaBnseT
C MMeHeM cobbiTna. ConoctaBneHHoe NMsA cobbITUS NoOMeLLaeTcs B ovepenb Ha 06paboTky.
BuokeTbl B 3TOM criydae JomkHbl obpabaTtbiBaTb NOSTy4YEHHYHO odepeab COBbITUN.

AKTMBHasi KapTa CobObITUI yKasblBaeTCs B Npodurie Kaxaoro nofib3oBatenis unm
yCTaHaBNMBaETCH MO YMONYaHMIO.

B uenom npeaycMoTpeHbl YeThbipe Tuna cobbITUIA:

- cobbiTna obpasos CBY (npedukc: ws_), Hanpumep, cobbiTve HaXxXaTuUs KHOMKK

ws_BtPress;

- KnaBuwHble cobbiTus (npeduke: key ) - Bce cobbITnsA OT KnaBuaTypbl U MbiLIN

B Buae key_ presAlt1;

- nosib3oBaTesibckme cobbITus (MpeduKe: Usr_) reHepupyoTCs NoNb3oBaTenem B

npouenypax o6cHEéTa BUOKETOB;

- ManupoBaHHble cobbITna (Npedukc: map ) - CoOObITUS, NONYYEHHbIE U3 KapThbl

cobbITni.

Camo cobbiTne npeacraenseT mano nHdopmauum, ocobeHHo ecnu ero obpaboTka
NPOUCXOANT Ha YPOBHSAX Bblwe. [Ana oOAHO3Ha4YyHOW waeHTudumkaumm cobbltua n ero
NCTOYHMKa COObITUE B LIENOM 3anucbiBaeTcs cnegyowmm obpasom: "ws_BtPress:/curtime”.
loe:

ws_BtPress — cobbiTue;

/curtime — NyTb K JOYEPHEMY 3NIEMEHTY, CreHepMpoBaBLLEMY COObITHE.

B Ttabnuue 6 npuBedeH nepeyeHb CTaHAAPTHbIX COOLITWUIA, MOAAEPXKMBAEMbIX B
SCADA.
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Tabnuuya 6

ID

OnuncaHve

KnasuamypHbie cobbimusi: key_[pres|r

els][Ctrl|AltShift]{Key}:

*SC#3b

CKaH KoA KfiaBuULUN

*#2cd5 KOO HEMMEHOBAaHHOW KnasuLLU
*ESC "ESC"
*BackSpace yoaneHusa npegblayliero cumeona - "<-"

*Return, *Enter

BBOA - "Enter"

*Insert BCTaBKa - "Insert"
*Delete yoaneHue - "Delete”
*Pause naysa - "Pause"
*Print nevartb 3KpaHa - "Print Screen”
*Home Jom - "Home"
*End koHel - "End"
*Left BneBo - "<-"
*Up BBEpX - "N
*Right BMpaso - "->"
*Down BHM3 - '\/'
*PageUp CTpaHuubl BBepX - "PageUp”
*PageDown CTpaHuubl BHM3 - "PageDown"
*F1 - *F35 HKUMoHanbHas knasuwa ot "F1" go "F35"
y
*Space. npoben - "'
*Apostrophe anoctpad - "'
*Asterisk 3BE304Ka Ha JOMONHUTENBLHOM Mofe KrasmaTtypbl
_ IRt
*Plus NsoC Ha OOMONMHUTENLHOM None KnasmaTypsbl - '+'
*Comma 3ansaras - ')
*Minus MUHYyC - '-'
*Period TOYka - "'
*Slash HaknoHHas yepTta - '\'
*Q - *9 umdcppa ot '0' go 'Y’
*Semicolon TO4Ka C 3andaTtom - ;'
*Equal paBHoO - '='
*A-*Z Knasuwm 6ykB naTnHckoro andgasuTta ot 'A' o 'Z'
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ID OnucaHune
*BracketLeft nesas KkBagpaTHasa ckobka - '
*BackSlash obpaTHas HaKNoHHas NuHus - '/'
*BracketRight npasas KBagpaTHas ckobka - '’
*QuoteLeft nesas KaBblyka - "'

Cobbimus krnasuamypHo20 poKyca:

ws_Focusin

doKkyc nonyyeH BUOXETOM

ws_FocusOut

dOKyC yTEepPSAH BUIKETOM

Cobbimusi om maHunynsamopa Mblub!

key mouse[Pres|Rels][Left|Right|Midl

e]

Ha>|<aTa/0Tnyu.|,eHa KHOMKa MbiLlUn

key _mouseDDbIClick

ABOMHOE HaXkaTue NeBon KHOMKN MblLLN

ws_mouseEnter

HaBeeHne Kypcopa Ha obnacTb BugXxeTa

ws_mouseLeave

nokuaaHue Kypcopom obrnacTtv Buaxeta

Cobbimus KeumupoeaHus Ha CmopoHe

cpeOb/ eu3yanusauuu:

ws_alarmLev

KBUTMPOBAHME BCEX HAPYLLUEHWIA BCEMMN
crnocobamu

yBeOgOMINEHUA

ws_alarmLight

KBUTUPOBaAHNE BCEX Hapr.IeHVII7I yBeOooOMINeEHUA

MUraHmem/cBeTom

ws_alarmAlarm

KBUTMPOBaHWE BCEX HapyLleHWN YBEeAOMIEHWs

ryaKkom

ws_alarmSound

KBUTUPOBaHNE BCEX HapyLLIeHI/IIZ yBeOgoMIeEHUA

3BYKOM/peYbto

Cobbimus npumumuesa anemeHmapHou ¢ueypbi ElIFigure:

ws_Fig[Left|Right|Midle|DbIClick]

aKkTuBaums uryp (3anvBok) KnaBuLLER MbILN

ws_Fig[n][Left|Right|Midle|DblClick]

akTMBaums purypsbl (3anvmeku) [n] kKNaesuLen MbiLn

Cobbimus npumumuea 3riemeHmos ¢popmbi FOrmEl:

ws_LnAccept

yCTaHOBJ1€HO HOBO€E 3Ha4YeHne B CTPOKE BBOAA

ws_TxtAccept

M3MEHEHO 3Ha4YeHne peaakTopa TeKCTa

ws_ChkChange

COCTOSIHME bnaxkka N3MeHeHO

ws_BtPress

KHOMKa HaXxaTta

ws_BtRelease.

KHOMKa OTnyLLeHa

ws_BtToggleChange

M3mMeHeHa BOaBlIEHHOCTb KHOIMKA
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ID Onucanue
ws_CombChange N3MEHEHO 3Ha4eHne nons Bbibopa
ws_ListChange N3MEHEH TEKYLLIM 3NEMEHT crnmncka
ws_SliderChange N3MEHEHME NOSOXEHNA crnangepa

Cobbimus npumumuea medua-KkoHmeHma Media:

ws_MapAct{n}[Left|Right|Midle] akTMBMpoBaHa Meaua-obnacte ¢ Homepom {n}

Knasuwen MbiLLun

ws_MediaFinished OKOH4YaHWe npowurpbiBaHna Megua-notoka

CobbITa  ABMAKOTCA  OCHOBHbIM ~ MEXaHW3MOM  YBEAOMMEHUS W aKTUBHO
NCNonb3ylTCA AN OCYLWECTBNEHNA B3aMMOLENCTBUA C nonb3oBaTtenem. [na obpaboTtku
cobbITUIN NpeayCMOTPEHbI ABa MeXaHU3Ma: CLuEeHapun ynpaBrneHns OTKPbITUEM CTpaHuL, U
BblYMCNUTENbHAas npoueaypa BuaxeTa.

MexaHn3m "CueHapun ynpaBreHust OTKPbITUEM CTPaHUL" OCHOBaH Ha CTaHAAPTHOM
aTpmbyTe BugKketa "evProc" n onncaH B pasgene 7.

MexaHnam "O6paboTka COObLITUM C MNOMOLLBI BbIYMCIIMTENBHOW MpoLeaypbl
BuoKeTa" ocHoBaH Ha aTtpubyTte "event" 1 Nonb3oBaTeNbLCKON npoueaype BblMUCNEHUsS Ha
OOHOM M3 A3bIKOB MoJSib3oBaTernibckoro nporpammmpoBaHns SCADA. CobbiTus no mepe
NOCTYNNEHUS akKyMmynupyrtotTcs B atpmbyte "event" 4O MOMEHTa Bbl30Ba BbIYMCIIUTENBHOM
npoueaypbl. BbluncnutenbHas npouedypa Bbi3blBAETCS C YKa3aHHOW MNEPUOLUNYHOCTLIO
BblYMCNEHUS BUOKETa U noryvaeT 3HavyeHne atpubyTta "event" B Buge cnucka cobbITni.

B npoueaype BblMMCNEHUS NONb30BaTENb MOXET: NpoaHanu3npoBaTtb, obpaboTaTb
N UCKNOYNTL 0bpaboTaHHble COBLITUA K3 chnucka, a Takke A006aBUTb B CMNUCOK HOBblE
cobbitna. OcTtaBlmMecs nocre MUCMNOMHEeHMs npouenypbl COBbITUS aHanM3upyloTca Ha
npegmeT COOTBETCTBUS YCMNOBUSAM BbI30Ba CLEHapueM MepBoro MexaHusma, nocrne 4ero,
ocTaBLUMecs cobbITUA NepenatoTCca Ha BEPXHUA NO Mepapxumn BUOAKET Ans obpaboTkm um,
npu 3TOM OCYLLECTBNSAETCS Koppekuus nyTu cobbiTUA B COOTBETCTBMM C Uepapxuen
NPOHNKHOBEHNS COBbITUS.

Cogepxumoe aTpubyta ‘"event" saBnsetca cnuckom  cobbitun  hopmaTta
<event>:<evSrc>, ¢ cobbiTMem B oOTAenbHOW CcTpoke. [lpuBeaém npumep npouenypsbl
0b6paboTkn cobbiTuin Ha Java-nogobHOM NA3blKe MONb30BATENbCKOrO0 NPOrpamMmMmupoBaHNS
SCADA:

using Special.FLIbSYS;

ev rez=""

off = 0;
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while(true)

{

sval = strParse(event,0,"\n",off);

if( sval =="") break;

else if( sval == "ws_BtPress:/cvt_light" ) alarmSt = 0x1000001;
else if( sval == "ws_BtPress:/cvt_alarm” ) alarmSt = 0x1000002;
else if( sval == "ws_BtPress:/cvt_sound" ) alarmSt = 0x1000004;

else ev_rez+=sval+"\n";

}

event=ev_rez;
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9. CUTHANMU3ALUA

BaxHbIM anemeHTOM ntoboro nHTepderca Busyannsaumnm sBnseTca yBegoMreHme
nonb3oBaTesnia Npo HapylweHusa — curHanusaums. [Ons ynpoweHus BOCMNpUATUS, a Takke B
BUOYy TECHOMW CBA3HOCTM BU3yanusauum W yBeOOMIIEHUS, WHTepdenc yBedoMIIeHUs
WHTerpupoBaH B WHTepdenc Busyanusaumm. Bo Bcex Bumpketax npegycMoTpeHbl aBa
AonosniHMTenbHbIX atpubyTta (ypoBHA ceaHca): "alarm" wn "alarmSt". Atpubyt "alarm"
nucnonb3yeTca Ana opMMpOBaHUSA CUrHana BUIKETOM B COOTBETCTBMM C €ro fOrMkon, a
aTpubyT "alarmSt" ncnonb3dyeTcs Ana KOHTponsa 3a akToM curHanmMsaumm BETBWU AepeBa
ceaHca npoekTa.

ATpubyt "alarm" saBnsieTca  CTpPOKOM U UMeeT  crneaywowun  dopmar:
{lev|categ|message|type|tp_arg}, rae:

lev — ypoBeHb curHanuaaumm: ymcro ot 0 go 255;

categ - kateropusi curHana: napameTp nogcuctemMmbl cbopa, OB6BLEKT, MyTb Wnn
KoMOUMHaLuS;

message - coobLeHne curHanmsauuu,

type - Tunbl yBegomneHna (BnsyanbHoe, ryaok u peys), opMupyeTcs B BUAeE LIeNoro
yucna, cogepkawero grarm cnocobos yBeLOMITEHUN:

0x01 - Bu3yanbHas;

0x02 - rygok, 4acTto npoussoantcsa Yyepes PC-speaker;

0x04 - 3ByKOBOW cuUrHan u3 goanna 3Byka Unm CUHTe3 peydn; ecnu B <tp_arg> ykasaHo
UMsi pecypca 3BYKOBOro daunmna, TO BOCMPOU3BOAUTCSA MMEHHO OH, MHA4ye BbINOMHAETCS
CUHTE3 peyn 13 TeKCTa ykasaHHOro B <message>.

tp_arg - aprymMeHT Tuna, MCMNosib3yeTca B Cryyae OCYyLIeCTBIEHUS 3BYKOBOW
CUrHanuaaumm gnsi ykasaHus pecypca 3ByKOBOro curHana (damn 3ByKoBoro ¢popmara).

ATpubyT "alarmSt" aBnseTcs UenbIM YMCIOM, KOTOPOE OTpaXkaeT MaKCMMallbHbIN
YPOBEHb CuUrHana n akT KBUTUPOBaHWUS BETBU [epeBa ceaHca npoekTta. dopmaT ymucna
UMeeT crneayoLwmnm Bna;

- nepsbin 6anT (0-255) xapakTepusyeT ypoBeHb CUrHana BeTBu;

- BTOpoOM BaunT ykasbiBaeT TUN yBeJOMIeHNs (Takke kak n B atpubyTte "alarm");
- TpeTun 6anT yKasbliBaeT TUM HECKBUTUPOBAHHOIO YBEAOMIEHUS (TaKKe KaK U B
aTpubyte "alarm");

- nepBbl BUT YyeTBEPTOro HamTa MMeeT crneumanbHOe HasHayeHue, yCTaHOBKa
aToro 6uta sBnseTca PakToM KBUTUPOBAHUS YBEAOMIEHUN yKa3aHHbIX MepBbIM

danTom.
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9.1 dopmupoBaHMe CUrHana u nosly4YeHue ero cpeaom Bu3yanusaumm

dopmupoBaHMe curHana npou3BOAMUTCA CaMUMM BUOXKETOM MNYTEM YCTaHOBKM
cobcTtBeHHoro aTpubyta "alarm" HyXHbIM 006pa3oM, M B COOTBETCTBUM C HUM
yCTaHaBnmBaeTcsa artpubyt "alarmSt" Tekywero u BblwectoAwmx sugpketoB. Cpeaa
BU3yanusauum nosniyvyaeTt yBedOMIIEHNE O CUrHarne C NOMOLLbK CTaHO4APTHOro MexaHusma
yBeaoMneHus o6 nameHeHmm atpnbyToB BUAXKETOB.

Takon MexaHnsMm npefocTaBfiieT BO3MOXHOCTb (POopMUpoBaTb UHTEPdENCHI
curHanmsaumm Kak Ha ypoBHe noacuctembl "COop AaHHbIX", Tak U NPSIMO Ha YpPOBHE
npeacTaBneHus.

YuuTbiBas 10, 4TO 06paboTka yCrnoBmii CUrHanM3aumnmn OCyLLIECTBSIETCA B BUAXETaX,
CTpaHuubl, coaepXxawme oOBbEKTbl CUrHanu3auumm, AOOSMKHbI WUCMOMHATbCA B (POHe, He
3aBMCUMO OT OTKPbLITOCTM MX B AAHHbIA MOMEHT. OTO OCYLLECTBNAETCS NYyTEM YCTaHOBKMU
donara UCnonHeHust CTpaHuubl B oOHe.

XOoTa MexaHM3M CUrHanusaumm u NocTpoeH B cpene Bu3yanusauumn, BO3MOXHOCTb
POpPMNPOBAHNA HEBU3YamnbHbIX 3MIEMEHTOB CUrHanuMsauum OCTaéTCcs, Hanpumep, MNyTéM

co3aaHnA CTpaHuubl, KOTOpasa HUKorga He 6y,1:|,eT OTKpPbIBATbCA.

9.2 KButunpoBaHue

KBuTMpOBaHne npou3BOaMTCS NYTEM YyKasaHUs KOPHS BETBM BUIKETOB W TUMOB
yBedoMSieHus. 3TO MO3BOMSET peanu3oBaTb KBUTUPOBAHME Ha CTOPOHE cpenpl
BM3yanusauum Kak Mo rpynnam, Hanpumep, nNo obbekram curHanusauuu, Tak WU
nHaMBMAyanbHO No obbekTam. [Mpy 3TOM MOXHO HE3aBMCUMO KBUTUPOBATb pasHble TUMbI
CUrHanu3aumin. Y cTtaHoBKa KBUTMPOBaHMS NPOM3BOANTCS NPOCTOM Mogndmkaumen atpnbyTta
"alarmSt".

Mpumep ckpunta gns paboTbl C cUrHanaMmm NPUBELEH HUXeE:

//[BblgeneHne dakta Hanmuus curHanuaaumin pasHbix CnocoboB yBeaOMEHUS
cvt_light_en = alarmSt&0x100;

cvt_alarm_en = alarmSt&0x200;

cvt_sound_en = alarmSt&0x400;

//[BbloeneHne dakta Hanmuns HECKBUTUPOBAHHbIX CUrHanusaumm pasHbix cnocobos
yBeJOMINEeHUs

cvt_light_active = alarmSt&0x10000;

cvt_alarm_active = alarmSt&0x20000;

cvt_sound_active = alarmSt&0x40000;

//OBpaboTka coBbITUIA KHONMOK KBUTUPOBAHMSA U KBUTMPOBAHME pa3HbiX cnocobos
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yBeJOMIEHUN

ev_rez=""

off = 0;

while(true)

{

sval = strParse(event,0,"\n",off);

if(sval == "") break;

else if(sval == "ws_BtPress:/cvt_light") alarmSt = 0x1000001;
else if(sval == "ws_BtPress:/cvt_alarm") alarmSt = 0x1000002;
else if(sval == "ws_BtPress:/cvt_sound") alarmSt = 0x1000004;
else ev_rez+=sval+"\n";

}

event=ev_rez;
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10. YNIPABJIEHUE NMPABAMU

Ans pasgeneHna goctyna K HTepdgency BY n ero coctaBnsowmnm Kaxablin BUIKET
COLEepXUT MH(opMauuMio O Bfiagernble, ero rpynne v npasax goctyna. [lpaBa goctyna
3anucbiBaloTcs B (hopme: <nosfib3oBaTesib><rpynna><ocTasbHble>, rge Kaxabl 3reMeHT
COCTOMT M3 TPEX npusHakoB poctyna. [Ons anemeHtoB CBY npuHATa crnegywowas ux
WHTepnpeTaums:

*'r' - NpaBO Ha NPOCMOTP BUOXKETA;

* 'W' - NpaBO Ha KOHTPONb HaA BUIKETOM.

B pexume paspaboTkm ncnonbdyetcsa npocrtas cxema gocryna "root.U:RWRWR ",
YTO O3HayaeT - BCEe MNOMfb30BaTENM MOryT OTKpbiBaTb M MpocMaTtpmBatb GUGAMOTEKU, MX
KOMMOHEHTbl W NPOEKTbl, a pefakTMpoBaTb MOryT Bce nonb3oBatenu rpynnol "UI"
(nonb3oBaTenbckne nHTepdEencsl).

B pexnme NCrnosiHeHnA pa60Tar0T npaea, ornnMcaHHbl€ B KOMMOHEHTAaX MHTepcbeﬁca.
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11. BUBJIMOTEKU TFPA®OUNYECKUX INNIEMEHTOB

Monb3oBatenbckun nHtepdenc A-COPT npencrasnsieTr cobon Habop rpaduyeckmx
cTpanuL (MHemocxeM). Kaxxgas rpadmuyeckas cTpaHuua pacnonaraeTcs B pabodyer obnactu
OkHa. Mlepapxums cTpaHuL, onpefensieT HaBuraumio Nofnb3oBaTens no NpoekTy.

Nepapxus cTpaHuy paspabaTtbiBaeTcsa B BUAE MHOTOYPOBHEBbLIX MHEMOCXEM, AOCTYN K
KOTOPbIM B [060N MOMEHT BPEMEHW 3aBUCUT OT NpaB TEKYLLEro Nonb3oBaTens.

MHeMocxembl SBNSAOTCS CpeacTBamMu BM3YarbHOrO KOHTPONS 3@ TEXHONOrMYECKUM
npoLEeccoOM N NPeaoCTaBNAT AOCTYN B PEXMME peanbHOro BPEMEHW K UCMOSb3yeMOoMy

TEXHoMorM4yeckoMy obopyaoBaHuo, oToGpaxaeMoMy Ha HUX, B 4acTu:

TEKYLLLEro COCTOSIHUS;

ynpaeneHus (Npy HanMy4MmM cOoTBETCTBYHOLLMX NPaB Nonb3oBaTens);

M3MEpPEHNA TEKYLLINX NMNapaMeTpOB;

OOCTOBEPHOCTU CUTHAJ10B,

COCTOSIHUS UHTepdenCHbIX KaHanoB cBaA3n [1TC, nossonswwme B pexumme
peanbHOro BpeMeHn hopmMmpoBaTth ynpasnsoLwme BO3AeNCTBUS ANa ynpaBneHus
TexHonornyeckum obopygoBaHmemM.

BbI30oB MHEMOCXEM MOXET ocyLwiecTBndaeTCcd 4Yeped KHOMKM Bbl3OBA MHEMOCXEMbI, C

NMOMOLLIbKO KHOMOK HaBmrauum GO , C UICMOMNb30BaHMEM NPOTOKOSIOB CUrHanu3awumm unm c
NOMOLLIbIO PYHKLMI nosib3oBaTeribckoro API.
MHemocxembl MOTyT ObITb 06befMHeHbI B rpynnbl. Ha pucyHke 124 npuBeneH npumep
BbI30Ba MHEMOCXEM C MOMOLLLI0 KHOMOK « OCHOBHasi cxemay, «Jlesas 3oHa», «[paBas

30Ha» U T.4.

@ain  HapyweHwe [epexof Ha cTpaHuuy Bug  Momowe

JleBas 30Ha MpaBas 3o0Ha TexHonorus JKypHan cobLITH XypHan Tpesor TpeHasbl T3ub |

— ———
L17e

R -

PucyHok 124
B paboyein obnactm MHeMocxemM MOryT pasmMellaTbCa CTaTU4ecKne N QuHaMuyeckue

OOBbEKTHI.
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Cratnyeckne ob6bEKTbI NPeacTaBnsaioT cOOOM TEKCTOBbIE HAAMUCU, PUCYHKW, JIMHUKN U
npoyne urypbl, BbINOSIHEHHbIE B OAHOTOHHOW LBETOBOW ramme, nubo coctodalime 13
Pa3HOLBETHbIX 3/1IEMEHTOB.

OuHamnyeckne o06beKTbl NpeacTtaBnAlT cobor NMKTorpammbl, OToOpaxawowme
COCTOSIHME MEXaHM3MOB, NPOLECCOB, aHANOroBbIX N AUCKPETHbLIX NAapaMeTpPOB.

Onepauus Bbibopa AMHAMUYECKMX 3IEMEHTOB HA MHEMOCXEMaX MO3BOSSAET Bbl3biBaTb
OKHa ynpaBneHust AaHHbIMK 3rieMeHTaMun, NMbo okHa, KOTopble NpeAHa3HaveHbl Ansa bonee
AeTanbHOro otobpaxxeHnsa nHpopmauun (rpadoukn).

Bce BumkeTbl 3NEMEHTOB MHEMOCXEM pacnpegeneHbl no OGubnuoTekam,

NoAKMYaeMbiM Mo Mepe HeOGXOAMMOCTMW.

11.1 Bubnuoteka «basoBble BugXeTbI» (originals)

Bubnuoteka «basoBble BumpkeTbl» (originals) cogepxut obpasbl 6a3o0BbIX
3NeMeHTOB (NPUMUTUBOB) NCMOSb3yeMbIX ANs pa3paboTkn NPOEKTOB.

Tabnuua 7

Id HaumeHoBaHue PyHKUMA

Mpumntne  gaBnsietca OCHOBOM  On4 OTPUCOBKM
3flEMEeHTapHbIX rpagouyecknx Quryp co BCEBO3MOXHOW
KombuHauuen nx B ogHom obbekTe. lNpeagycmartpmBaeTcs
nogaepXka cnegyrowmx anemMeHTapHbIX quryp: IUHKUS,
OnemeHTapHble | ayra, kpuBas besbe, 3anvBka 3aMKHYTOro NPOCTPaHCTBA.
ElFigure rpadouyeckune Ona Bcex dwuryp, coaepxawmuxca B BUOXKETE,
dourypbl yCTaHaBNMBalOTCA €AuHble CBOMCTBA TOSWMWHLI, LBeTa U
T.A., KOTOPbIE MOXHO U3MEHSATb NPU HEOOXOAMMOCTN.

[ns pegakTmpoBaHus aneMeHTapHbIX Uryp ncnonb3yeTcs
cneumnanbHbIM  rpadPUYECKUn  pedakTop, OMNUCaHHbIN B

nogpasgene 11.2

BkntoyaeT nogaepkky ctaHgapTHbIX KOMMIOHEHTOB QOPMbI:
penakTMpoBaHUE CTPOKWU;

pefoakTMpoBaHMeE TEKCTa;

AnemMeHTbI donaxok;

FormEl
dopmbl KHOMKa;

none Bblbopa 13 CNUcKa;
CMNCOK;

Tabnuua;
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HaunmeHoBaHue

PyHKUMA

AEPEBO;
cnamngep;

CTPOKa MPOKPYTKM

Text

TekcToBblE

nons

OnemeHT TekcTa (MeTKM). XapakTepusyeTca TUMoMm

WwpndTa, LBETOM, OPMEHTALMNEN U BblpaBHMBAHUEM

Media

Mepgua

OneMeHT OoTOOpakeHUss pacTpoBbIX W BEKTOPHbIX

N300pakeHMn pasnuyHbiX GOPMaToB, MNPOUrPbIBAHNUSA

aHVMMPOBAHHbLIX WN300paXeHUn, MpouUrpbIBaHMS  ayamo
dparmeHTOB, NPOCMOTPa BUAEOdPArMeHTOB 1 aTpubyToB

SCADA-cuctembl Tuna maccus

Diagram

HAvarpamma

OnemMeHT nocTpoeHust rpacMkoB W AuarpamMMm  C

NoAdEPKKON BO3MOXHOCTU OTOOPaKEHUs] HECKOMbKUX

NMOTOKOB TPEeHO0B N Pa3JINYHbIX peXnmMoB OT06pa>KeHI/IFI

Protocol

MpoTokon

OneMeHT BM3yanu3auum [OaHHbIX apxuMBa COOBLLEHUI

nyTém (oOpMUPOBaAHNA MNPOTOKOMOB C  PasfUyHbIMU

cnocobamum BM3syannmsaumn, Ha4dnMHaa OT CTaTU4eCKOoro
CKaHupyrwiero npocMoTpa 1M 3akaH4dnmBad OUHAMUYECKUM

oTcnexmnBaHMem rnpoToKosia coo0LLeHNs

Document

[loKkymeHT

OnemeHT (OpPMUPOBaHUSA OTYETOB, XXYpPHaNoOB W APYron

OOKyMeHTaLN Ha OCHOBE YKa3aHHbIX OaHHbIX

Box

pynna
3reMeHTOoB

(KOHTenHep)

CoOepXUT MexaHU3M pasMelLeHUs OpYrux BUOKETOB C
Lenbio OPMUPOBaHUSA HOBbLIX, Donee CNoXHbIX BUIKETOB

N CTpaHny, KOHEeYHOoM BM3yanm3aunmn

Surface

NoBepxHOCTL

Buoxer, NO3BONSAOLLUN CTPOUTb TpexmepHble

NMOBEPXHOCTU pPa3fmin4HbIX TUNOB no 3ajaHHbIM

nonb3oBaTtesieM Ui apxXxmBHbiIM JaHHbIM

bonee getanbHO paccmoTpumMm nHameunayaribHble anVI6yTbI KaXXgoro npnMmnTmBa.
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11.1.1 NMpumumue anemeHmapHas ¢uaypa (ElFigure)

PeanusoBaHa noagepXka aneMeHTapHbIX QUryp: NuHUSA, annunTuydeckas ayra,
KpvBas besbe 1 3anvBKa 3aMKHYTbIX KOHTYPOB LIBETOM U U300paXxeHneM.

[nsa anemeHTapHbIX ouryp peanmsoBaHbl criefytowme onepauun:
- cosgaHuel/yganeHune uryp;
- KonupoBaHue uryp;
- nepeMelleHne W WU3MEeHeHWe pasmMepoB Uryp C MOMOLb MbIWKU U
KnaBmaTypbil;
- BO3MOXHOCTb CBA3blBaTb 3fieMeHTapHble durypbl Apyr ¢ Apyrom, nony4as
Bonee crnoxHble, 418 KOTOPbIX AOCTYMHbI BCE CBOMCTBA UCXOOHbIX 3fIEMEHTapHbIX
duryp;
- BO3MOXHOCTb OHOBPEMEHHOIO NepemMeLLeHNsa HECKONbKUX ouryp.

- ®urypbl, Nexalyue B OCHOBE AAHHOIO BUKeTa, cogepaT TOYKMN (HavanbHas u
KOHEYHas), KOTopble€ MOryT CTbIKOBaTbCA C COOTBETCTBYIOLLUMMW TOYKaMu Opyrux duryp, u
TOYKM, C MOMOLLIbIO KOTOPbIX N3MEHSIeTCA reomeTpus urypeoi.

- NHameuayanbHbiMy aTpubyTamm 4aHHOro NpMMUTUBA SBMAKOTCS:

JluHus:wupuHa ( lineWdth) — wvpuHa nuHum;
Jlunus:ysem (lineClr) — nma useTta B BuAe "color[-alphal”, roe:
- "color" — ctaHgapTHOe MMSA UBeTa UM YMCOBOE MpeAcTaBrieHnE N3 TPEX
LecTHaauaTepuydHbIx Yncen useta "#RRGGBB";
"alpha" — ypoBeHb anba-kaHana (0-255).
Mpumepbi:
- "red" — CNMOLIHOW KpaCHbLIN LBET;
- "#FFO0000" — cnnoLHom KpacHbI LBET B LMGPOBOM KOAE;
- "red-127" — nonynpo3payHbIN KpacHbIV LIBET;
JluHus:cmunb (lineStyle) — cTUNb NMHUK (CNNOLWWHAA, NYHKTUP, TOYEeYHas);
paHuya:wupuHa (bordWdth) — wwupuHa 6Gopglopa nuHun. Hyneeas LwuMpuHa
yKa3blBaeT Ha OoTcyTCcTBME GopAatopa;
paHuya:uyseem (bordClIr) — useT 6opAatopa;
3anonHeHue:ysem (fillColor) — uBeT 3anuBkKy;
3anonHeHue:usobpaxeHue (filllmg) — nmsa nsobpaxexHus B popme "[src:lname”, rae:
"Src" — NCTOYHWK N300paxeHuns:
- file — npsmo 13 nokaneHoro havna no nyTu;
- res — un3 Tabnuubl mime pecypcos b[l.

- "name" — nyTb hanna unu ngeHTudukaTop mime-pecypca.
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Mpumepbi:

- "res:backLogo" n "backLogo" — u3 Tabnuubl mime pecypcoB B ana

noeHtudpukatopa "backLogo”;

- "file:/var/tmp/backLogo.png” — w©3 rnokanbHoro (dpavmna no  nyTu

"/var/tmp/backLogo.png".

Yeosn noeopoma (orient) - yron noBopoTa COAEPXUMOro BUAXETA;

Cnucok anemeHmos (elLst) - cnncok rpagonyeckmx NpUMMTMBOB B hopMarte:

JInHng:
line:(x|y)|{1}:(x]y)|{2}:[width|w{n}]:[color|c{n}]: [bord_w|w{n}]:[bord_clr|c{n}]:[line_stl|s{n}]

Ayra: arc:(x|y)[{1}:(x]y){2}:(x]y){3}:(x]y) {4}:(x]y) {5}:[width|
w{n}]:[color|c{n}]:[bord_w|w{n}]:[bord_clr|c{n}]:[line_stl|s{n}]

Kpueas besbe: bezier:(x|y)|{1}:(X|y){2}: (X|Y){3}: (X|y) [{4}:[width|w{n}]:
[color|c{n}]:[bord_w|w{n}]:[bord_clr|c{n}]:[line_stl|s{n}]

3anuBka:
fill:(X[y) {2}, (X[y)}{2},.... (x[y) Kn:[fill_cIr|e{n}]:
fill_img|i{n}]

pe:

- (x]y) — npsmas Touka (X,y) KoopauHaTbl B NUKCenax Cc nnasarLLen TOYKOW;
- {1}...{n} — auHammnyeckmne ToukM 1...n;
- width, bord_w — npsimas wupuHa nuHum n 6oparopa B NMKCeNax ¢ nrasatoLLemn
TOYKOM;
- w{n} — guHammyeckas wmpuHa 'n;
- color, bord_clr, fill_clr — npamown useT nuHnn, Goparpa 1 3anofiHEHUS B BUAE
nmeHun unm 32-butHoro koga ¢ anbda: {(Mma}-AAA, #RRGGBB-AAA;
- c¢{n} — AanHamun4ecknn useT 'n’;
- line_stl — npsamon ctnnb nuHuK: 0-cnnowHasg, 1-nyHKTUpHas, 2-ToueyHas;
- s{n} — anHamunyecknn cTnnb 'n';
- filLimg — npamoe n3obpaxeHue 3anonHeHua B dopmate "[src%3Aname]”,
roe:
- "Src" — UCTOYHUK N306pakeHus:
- file — HenocpeacTBEHHO 13 fIOKanbHOro dhanna no nyTu;
- res — u3 Tabnuubl mime-pecypcos B/.
- "name" — nyTb parna unu nageHTndunkaTop mime-pecypca;

- i{n} — AanHammnyeckoe n3obpaxxeHne 3anonHeHus 'n'.
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Ha pucyHke 125 npeacrasrneH npymep Buaeokagpa, cogepxallinin anemMeHTapHble

durypbl ¢ aTpmbytamm aTux uryp.

= ATPUBYTE
é‘ ATpfyT |3HaueHme ’ﬂ
E - TyTh Swilb MewDEBfwdg elemfigl -
- PoguTens Swilb_originalsfwdg_ELFigure
= Enagensy, root: U
2| - Qocryn R YR
gl - KopeHe ELFigura
MMH
- OAMcaHue
- BrnrodeH true
AKTHUEHBIN false
B TeomeTpua [0, 0, 400, 400, 1, 1, 0, 0]
- MomMoLwe []
- KOHTEKCTHOE MEaHko

OfpafoTka cofEITHi
[ PTE [1, #000000, CrnowHas)
Bk paHuua [0, #000000]
Bl 3anosnHeHus [1]
i~ ¥ron noeopota [s}

Line:(50|251:(90.5|25): 2:grey: 3:1#008000: 2

arc: (1511003 (1511008 (101]100): (10 1|150) (15 1|100%:::
A5 11000 (15 111000:{101] 1003 (1011501 (151|100} yellow
arc:(200]100% (2001003 (2501000 (250[150% (300|100): 4:red:

Mok 3NeMaHToE

PucyHok 125

11.1.2 [lMpumumue mekcma (Text)

WHamBmayansHeiMy1 aTpnbyTamm NPpUMUTMBA TEKCT SABMAIOTCS:
- wpugm (front) — umsa wWpudTa B BUAE:
“{family}{size}{bold}italicl{underline}{strike}", rge:
- "family" — cemencTBo wWpudTa, Ana npodenos ncnonb3ymnte cumeon ',

Bpogae: "Arial", "Courier", "Times_New_Roman";

- "size" — pasmep wpudTa B NnKcenax;

- "bold" — ycunenue wpudTta (0 nnm 1);

- italic" — HaknoHHocTb wpudTa (0 nnm 1);

- "underline" — nog4épkmBanune wpudTta (0 nnm 1);

- "strike" — nepeyépkmaHue wpudta (0 nnun 1);
- uysem mekcma (color);
- opueHmauyusi mekcma (orient), NOBOPOT Ha Yron;
- asmomamud4eckul rnepeHoc ro crnosam (wordWrap);
- 8blpasHUBaHUE meKcma ro 20pu3oHmMarnu u eepmukanu (aligment);
- omobpaxeHue ¢poHa 8 sude usema u/unu uzobpaxeHus (backColor, backimg);
- omobpaxeHue bopOrpa BOKPYr TEKCTa, C yKa3aHHbIM LIBETOM, LUMPUHON U

ctunem (bordWight, boardColor, boardStyle);
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- opmuposaHue mekcma U3 ap2yMeHmos pasfiu4Ho20 mura u ceolcms.
AprymeHT MoxeT ObiTb Tpex Tunos: integer, real, string. KoHdurypaums
aprymeHTta: uenoe -— [len] - WwupuHa 3HA4YeHUs; BeLECTBEHHOE —
[wdth];[form];[prec] - wnpuHa 3HavYeHuns, popma 3HaveHus('g’, ‘e’, f'); cTpoka-[len]
- LUMPMHA CTPOKM.

Ha pucyHke 126 npefncrtaBneH Buaeokaap, cogepXxawuih npumepbl TekcTa C

ncnoJib3o0BaHMEM pa3JyIM4HbIX NapamMeTpPoOB.

BumxeT: /wlb_NewDBAvdg text prop

IMHPHBIR : \k& I
% lrexer mypeons

TeKET no
ueHTpy

PucyHok 126

11.1.3 [lMpumumue anemeHmsi ¢hopmbi (FormEl)

PeanusoBaHbl cnegyrowime TUrbl aneMeHToB hopMbI:
- Cmpoka pedakmupogaHusi - NpeAcTaBfeHO creaywmnmMmm Bugammn: « TekcTy,
«Comboy, «Llenoe», «BellectBeHHoe», «Bpemsay, «[JaTar», «Bpemsa n datay;
- Tekcmosnbili pedakmop - nNpeacTaBnsieT pPeaakTop MMOCKOro TekcTa C
noaTBEPXXOAEHNEM UNN OTKA30M OT BBOAA;
- Check Box - npegoctaensieT none Bblibopa buHapHoro cdnaxka;
- KHorika - npegoctaBnsieT KHOMKY C NOAAEPKKON: LiBETA KHOMKKU, N306paxeHns
B KHOMKE 1 pexuma umkcaumm;
- Combo Box (8bibop u3 criucka) - npegoctasnsaeT none Boibopa anemeHTa, co
cnncka ykasaHHbIX 9f1IEMEHTOB;
- Crnucok - npeaocTaBnsieT nosne Crnmncka ¢ KOHTPONEM 3a TEKYLLUM 3SIEMEHTOM;
- [lepeso - aneMeHT nepapxmy4eckon CTPYKTYpbl;
- Tabnuya - npegocTaBnsaeT pegakTop co3gaHus Tabnuu;
- Cnatdep - aneMeHT crnangepa;
- [llonoca npokpymku.
Ana ykasaHHbIX 9NEeMEHTOB peann3oBaHbl pexuMbl: «BKAYeH» U «AKTUBEH», a
Takke nepegaya nsMeHeHu u cobbITui B Mogenb AaHHbIX CBY. Bce anemeHTbl MoryT BbiTb

MCNoJib30BaHbI ANnA co3gaHuA CbOpM nonb3oBaTesIbCKOro BBoAa.
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NHameuayanbHble aTpubyThl KaX4oro anemeHTa opmbl NpeacTaBneHbl B
Tabnuue 8.

Tabnuua 8

HassaHue (ID) 3HayeHune

Cmpoka pedakmupoegaHusi

3HauyeHne Cooepxnmoe CTpoKu
(value)
Bua (view) Bua cTpokn pegaktmpoBaHus: TEKCT, KOMBOBOKC, Lenoe, BelweCcTBEHHOE,

BpeMs, AaTa, Bpems 1 aata

KoHdpurypauus | KoHdurypaumsa ctpoku. PopmaT 3Ha4YEHMS aHHOMO Nonsa Ans pasnnyHbIX
(cfg) BNOOB CTPOKM:

Tekcm — BBOA, CTPOKM TEKCTA MO WabfioHy ¢ CUMBOSIbHLIMW 3fIEMEHTaMM:
A - Heobxoaum ASCII andasuTHbIM cumBon: A-Z, a-z;

a - paspeLléH, Ho He Heobxoamm ASCII andasuTHbIN CUMBOS,

N - Heobxoanm ASCII andasuTHo-undgposon cumeon: A-Z, a-z, 0-9;

N - paspeLéHn, Ho He Heobxoamm ASCII andaBnTHO-UMGPOBON CUMBOJT;
X - Heobxoaum nodor CMMBOIT;

X - paspeLLéH, HO He Heobxoaum nNdon CMMBON;

9 - ASCII undpa Heobxoanma: 0-9;

0 - ASCII undpa paspelueHa, HoO He Heobxoanma;

D - ASCII undgpa Heobxoamma: 1-9;

d - ASCII undpa paspelsHa, Ho He Heobxoanma (1-9);

# - ASCII yndpa nnu 3Hakun NC/MUHYC paspeLLéHbl, HO He
HeobxoauMmbl;

H - Heobxoanm cnmBon wecTHaguaTupuyiHoro ymcna: A-F, a-f, 0-9;

h - paspeLwéH, HO He HeobBX0aAMM CMMBON LLECTHAALUATUPUYHOIO YMCNa;
B - Heob6xogum GuHapHbIM cumBorn: 0-1;

b - pa3peLéH, HoO He Heobxoaum BMHaPHbLIA CUMBOJT;

> - BCe criegyolime angaBnTHbIE CUMBOSIbI B BEPXHEM PErNCTPE;

< - BCe criegyoLime angaBnTHbIE CUMBOSbI B HYXKHEM pPErncTpe;

| - BbIKNtOYEeHME Npeobpas3oBaHnst perncTpa;

\ - Mcnonb3ynTe B pasgenurenax Ang aKkpaHMpoBaHuMs cneunanbHbIX
CYMBOJI0B, KOTOPbIE NEPEYNCTIEHDI.

Komb6060KC - cnncok 3Ha4YeHUn pegaktnpyemoro kombo-6okca no

CTpoKaMm;
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HassaHue (ID)

3HauyeHune

L{enoe - 3HayeHue yenoro yucna B popme: "[MuHumym]:
[Makcumym]:[lWarN3ameHeHus]:[Mpedukc]:[Cyddukc]”;
BeuwecmeeHHoe - 3Ha4YeHWe BeLLeCTBEHHOro Ynucna B oopme:
"[IMnHumym]:[Makcumym]:[LLarAsmeHeHuns]:
[Mpedukc]:[Cyddukc]:[3HakosllocneTouku]";

Bpewms, ama, Jama u epems - hopmmpoBaTth gaTy no wabnoHy ¢
napamMmeTpamu:

d - Homep gHsa (1-31);

dd - Homep gHsa (01-31);

ddd - cokpaliéHHoe HanmeHoBaHue gHsa ("Mon" ... "Sun");
dddd - nonHoe HanmeHoBaHue aHA ("Monday" ..."Sunday");

M - Homep mecsaua (1-12);

MM - Homep mecsaua (01-12);

MMM - cokpaluéHHoe Ha3BaHune mecsaua ("Jan" ... "Dec");
MMMM - nonHoe HanmeHoBaHue Mecsaua ("January" ... "December");
yy - nocnegHue se undpbl roaa;

YYYY - rog NOMAHOCTbIO;

h - yac (0-23);

hh - yac (00-23);

m - MuHyTbI (0-59);

mm - MuHyTbI (00-59);

S - cekyHabl (0-59);

Ss - cekyHabl (00-59);

AP,ap - otobpaxate AM/PM unn am/pm

MoateepxaaThb | BkntoyeHne pexxnma noaTBep)KaeHUs
(confirm)
Wpundt (front) | Uma wpudpta B hopmarte:

"{family} {size} {bold} {italic} {underline} {strike}",

roe:

- "family" - cemenctBo wpudTa, Ang npobenos ncnonb3ynte cMMeon '
Bpoae: "Arial", "Courier", "Times_New_Roman";

- "size" - pasamep wpudTa B NUKcenax;

- "bold" - ycunenwne wpndta (0 nnm 1);

- "italic" - HaknoOHHOCTL WpudTta (0 nnun 1);
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HassaHue (ID)

3HauyeHune

- "underline" - nogyépkmeanue wpudTa (0 unn 1);

"strike" - nepeyépkuBaHve wpudTta (0 unm 1)

Tekcmosnblil pedakmop

3HayeHune(valu

e)

Copepxumoe pegaktopa

lMepeHoc cnos

ABTOMaTMYECKUIN NEPEHOC TEKCTa MO cnosam

(wordWrap)

MoatBepxaaTtb | BkniodeHne pexnma noarsepxaeHns
(confirm)

Wpndt (front) | Uma wpudta (dbopmaT onucaH BbiLLe)
Check Box

Nmsa (name) Nms/meTka conara

3HayeHune(valu

3HaveHune dnara

e)

WpundT (front) | Uma wpudTta (dbopmaT onucaH BbilLe)
KHorika

Nma (name) WM&, Hagnuch Ha KHomMke

3HaueHune(valu

3HayeHne gnst MKCUPOBAHHOW KHOMKM

e)
N3obpaxeHne | N3obpaxeHune Ha kHomke. Ima nsobpaxxeHnsa B popme "[src:lname”,
(img) roe:

Src" - ICTOYHMK N300paXKeHUs:
- file - npamo 13 nokaneHoro carna no nyTu;
- res - n3 Tabnuubl mime pecypcos B[I.

"name" - nyTb panna nnun naeHTngukaTop mime-pecypca.

Mpumepsbi:

"res:backLogo" nnn "backLogo" - n3 tabnuubl mime pecypcoB B[ ans

naeHTudgumkatopa "backLogo”;

"file:/var/tmp/backLogo.png” - w13 rnokanbHOro panna

no nyTtun

"Ivar/tmp/backLogo.png"

LiBeT (color)

LiBeT kHonkn. Uma ueTta B Buae "color[-alpha]", rge:
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HassaHue (ID)

3HauyeHune

"color" - cTaHgapTHOE MMS LBeTa Ui YNCOoBOE NpeacTaBreHne n3 Tpéx

wecTHaguaTepuyHblx Yncen upeta "#RRGGBB";

"alpha" - ypoBeHb anb@a-kaHana (0-255).

Mpumepsi:

"red" - CNSIOLHON KpacCHbIV LIBET;

"#FFO00Q" - cnfoLWHON KpacHbIN LBET B LM(PPOBOM KO4E;

"red-127" - nonynpo3payHbl KpaCHbIN LBET.

LiBeT:TekcT

(colorText)

LiBeT TekcTa

MepekntoyaTe

nb(checkable)

Mpu3Hak PYHKLMOHMPOBAHMSA Kak (PUKCMpOBaHHAas KHoMka

WpndT (front)

Nms wpudbTa (hopmat onmcaH BblLE)

Cnucok u eblbop u3 criucka

3HayeHune(valu

BbibpaHHOe 3HayeHue cnucka

e)

OneMeHThI lMepeyeHb anemeHTOB cnucka B oopmate “[TekcT]|[ID]|[Icon]”,

(items) ae "TekcT" - aneMeHT Crnucka;
"ID" — ID anemeHTa cnucka;
"lcon" - UCTOYHMK, MOXET ObITb YKa3aH nyTb K dpanny - "file" nnn "res" - na
Tabnuubl mime pecypcos b/

WpundT (front) | Uma wpudpta (dbopmaT onucaH BbiLLe)

Cnatdep u rnonoca rnpoKpymkxu

3Ha4veHune(valu

e)

MonoxeHne cnangepa

KoHdourypauus
(cfg)

KoHdurypauusa cnangepa B oopmarte:
"[BepTOpueHT]:[MnHnmym]:[Makcnumym]:[Ogunllar]:[CtplUar]".
loe:

"BepmOpueHm" - Nnpu3Hak BepTUKaNbHOW opueHTaumm, no
YMOM4YaHMI0 OpUeHTauUms ropnusoHTarnbHas;

"MuHUMYM" - MUHMManbHOE 3HaYeHNE;

"Makcumym" - MmakcMmanbHoe 3Ha4yeHue;

"OO0OuHlLLla2" - pa3amep O0QHOrO LWara;

"Cmplla2" - paamep CTpaHN4YHOrO Luara.

Tabnuya
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HassaHue (ID)

3HauyeHune

3HauyeHune(valu

e)

Tekyllee 3Ha4YeHne

AneMeHThl

XML Ter“tbl” gnsa 3anonHeHnsa Tabnuubi:
<tbl>
<h><s>{3aronoBokl}</s><s>{3aronoBok2}</s></h>
<r><s>{Psan1KonoHka1Ctpoka}</s><i>{Psa1KonoHka2llenoe}</i></r>
<r><b>{Pap2KonoHka1Jlorn4yeckoe}</b><r>{Pan2KonoHka2BeLiecTBeHH
oe}</r></r>
</tbl>
Tern:
tbl — Tabnuua, ceoncrTea Tabnuubl B LIENTOM:
sel —pexum BbIbOpa-BblgeNEHNSA 31eMEHTOB Tabnuubl: “row” —no
cTpokawm, “col’- no konoHkam, “cell’- syenkamm No ymon4yaHuio;
KeylD —HOMep Knto4eBOW CTPOKN-KONOHKN, AN1S NONYyYEeHNSA 3HaYeHUs
BbIbOpa;
colsWdthFit — noactpanBaTb pasmep KOMOHOK (pasmep KOTOpPbIX HE
do1KCcMpoBaH)NoA 3anofiHEHNEBCEN LLUMPUHBI Tabnuubl;
hHdrVis,vHdrVis — yctaHoBKa BUOUMOCTU FOPU3OHTaNbHOrO,
BEPTMKAIbHOIO 3arofiOBKOB;
SOrtEn — BKNOYEHNE NPSAMON COPTMPOBKU MO KOSTOHKaM.
h- CTpoka 3aronoBkoB. Bo3amoxHble aTpnbyThl TErOB SiYEEK 3arofioBka
ANS1 KONTOHKM B LIENOM:
width — wunpuHa konoHku B nukcenax unu npoueHTax(10%);
edit — BO3MOXHOCTb peaakTnpoBaHus(0 nnm 1) aueek KONoHKK, No
ymondanuto —HeT(0);
color — uBeT KOMOHKM B LLeyioM, B BUAe UMeHM LiBeTa Unu ero Koaa;
colorText — uBeT TEKCTa KONIOHKWN B LIENIOM, B BUAE MMEHW LiBETA UK
ero Koaa;
font — WpNdT TEKCTa KOMOHKN B LIENTOM, B BUAE TUMOBOW CTPOKN
SCADA;
sort- copTpoBKa No AaHHoW KonoHke [0-no ybbiBaHuto; 1 —no
BO3pacTaHuio];
r — Psa 3HayeHnn. BoamoxHble aTpnbyThbl TEFOB veek psga ons psaga B

Lienom:

177




HassaHue (ID)

3HauyeHune

color — uBeT psga B LlENoM, B BUAE MMEHM LIBETA UMW €ro KOAaA;

colorText — uBeT TekcTa psga B LenoMm, B BUAe MMEHU LBETA UMK ero

Koda;

font — WpnT TEKCTa paga B uenom, B Buae tmnoson ctpokn SCADA,;
S, i, I, b — A4enkn TMNOB AaHHbIX CTPOKA, Lenoe, BELLLECTBEHHOE U
nornyeckoe. BoamoxHble atpnbyTbl:

color — uBeT oHa AYENKN, B BUOAE UMEHN LiBETA UMK €r0 KOAa;

colorText — uBeT TekcTa A4enku, B BUAE MMEHU LiIBETA UMK €ro Koaa;

font — WpnT TEKCTa A4enkn, B BUAE TunoBon ctpokn SCADA,

img — nsobpaxeHue a4yenkn B popme “[{src}:]{name}”

edit — BO3MOXHOCTb pegaktupoBaHus (0 unum 1) a4enkn KONoHKK, no

ymon4yanuio — HeT (0)

WpndT (front)

Nmsa wpudbTa (hopmat onmcaH BblLE)

Lepeso

3HaueHune(valu

BbibpaHHOe 3HayeHne

e)
OneMeHThbl Cnncok anemMeHToB B BUAE NyTU: «/KaT/kaT/anem» no cTpokam
WpundT (front) | Uma wpudta (dbopmaT onucaH BbilLe)

Ha pucyHke 127 npeacraeneH Buaeokaap, coaepxallmii aneMeHTbl hopmbl

Enmxet: /wib_Primer/wdg_Primer_Forma

cmpoka pedakmuposaHus X

KHonka
2
3 @

Boifop M3 civcka |~

Ngnnl DQamunua MO | cymma

PucyHok 127
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11.1.4 lMpumumue omobpaxxeHusi Medua-mamepuasos (Media)

MHLIVIBVI,D,yaJ'IbeIMVI anMGyTaMVI JaHHOIro NpuMmnTnBa ABIAKOTCA:

UCMOYHUK Medua OaHHbIX (n3obpaxeHua nnu Buaeo-matepuana) B dopmaTte

“[src:lname”, rae Src - UCTOYHUK:

- file-npsimo u3 ganna,

- res - n3 Tabnmubl mime pecypcos b[l,

- stream - URL noTtoka npourpbiBaHuA BUOeo unun ayamo,

- prm - n3 atpubyTa KoHTponnepa(TobKo ANns Tuna Meama - MaccuB);
mun medua(type): nsobpaxeHve, aHMmMaums, NosiHoe B1uaeo, Maccus
obriacmb Kapmbl (areas) — KONMYECTBO akTUBHbLIX obnacTen;

3anonHame eudxem(fit) — cornacoBaTb COAEpPKMMOE C pa3mMepoM BUOXKETA.

B 3aBUCMMOCTM OT TUNa Meana-gaHHbIX CTaHOBATCS OOCTYMNMHbIMWU OOMOJIHUTESIbHbIE

aTpubyThI:

ons aHumayuu(Movie): CKOpOCTb MPOUrpbiBaHMS B MPOLIEHTAX OT OpPUrMHanbHOM

ckopocTu. Ecnu 3HayeHne meHbLle 1% - npourpbiBaHe npekpallaeTcs;

01 nonHogpopmamuoezo sudeo (Full video):

urpatb(play);

3aBop.npowrp.(roll) — NOBTOpeHNE NPOUTrPLIBAHUSA NO 3aBEPLLEHNIO;
naysa(pause);

pa3mep (size) — obwmnn pasmep Bugeo (B Mc);

nonoxexHue (seek) — No3numsa NpourpbiBaHNs BuaeO (B MC);

rPoMKOCTb (volume) — rpomkocTb 3Byka(0..100);

019 maccuea:

nepuopg cnexenus, c (trcPer) — nHTepsan oOGHOBNEHUSA BUOXKETA;
naysa(pause);

dopmaT gaHHbIX — popMaT oTobpakeHUsa AaHHbIX: HeT, RGB, MOHOXPOMHbIN;
apxusaTtop 3HadeHun(arch) — B popmate «MoaynbApxusos.IDApxusaTopay;
NPOMEXYTOK BPEMEHWU;

UBeT MUHUMAnNbHOIO 3HAYEHUS - CYMTbIBAETCs MpuU He3agaHHoM dopmaTe
AaHHbIX;

UBEeT MaKCMMaribHOro 3Ha4YeHus - CYUTbIBAETCA NpW He3agaHHOM dopmaTte
AaHHbIX;

n3obpakeHune: LWMprHa 1 BbiCOTa OTOBpaXXeHus.

Ha pucyHke 128 npepcTaBrneHa 4acTb 3KpaHa C BMOEOKAApPOM, coAepkalivm

npumMepbl NPOCMOTpa/NpourpbiBaHNS Meana-gaHHbIX.
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|

PucyHok 128

11.1.5 lMpumumue nocmpoeHusi duazpamm/zpaghukoe (Diagram)

CopepxuT cnegyrowme TUnNbl guarpamm:

"pachuk" — nocTpoeHne 3aBUCMMOCTU BESIMYMHBI KaAKOro-TO U3MEPAEMOro
napamMmeTtpa OT BpEMEHM;

"MaccuB" — oToOpaxeHne OOBLEKTHbIX TUMNOB AaHHbIX. [lo wkane abcuwncce
OTKNagblBaeTCs uernble 3Ha4YeHUs1 — COOTBETCTBYIOLLME HOMEPY 3fIEMEHTa B MaccuBe, a no
LKane opavHaT OTKNagblBalOTCA camMu drieMeHTa MaccuBa. Takum obpas3om, MMes HEKUN
mMaccuB aaHHbix 13 1500 anemeHTOB, AaHHble ByayT pacnpeaeneHsl B agnanasoHe [0:1500];

"3aBUCMMOCTB" — CTPOMUT rpadmk 3aBUCMMOCTN OQHOMO NapameTpa OT ApPYyroro.

[ns Bcex TMNOB gmMarpamMm B Ka4eCcTBe MCTOYHMKA JaHHbIX BO3MOXHO YKa3aHue:

- napameTpa KoHTponnepa nogcuctemsl "Coop JaHHbIX";
- apxmBa 3Ha4YeHUN.

WHamemayansHHbIMK aTpubyTamu BugkeTa «[uarpamma» sBnsioTCs:

— nepuod cnexeHus (trcPer) — 3apgaeT wHTepBan o6HoBNeHus sugkeTa. [pu
BbICTaBieHMn 3Ha4YeHuns B «0» TpaccnpoBKa NpekpallaeTcs, Npyu 3TOM 3anyckaeTcs
oOHOBMEeHNe Tekywen obrnactm oTobpaxeHuss C [03arpy3kon HeaoCTatoLmx
AaHHbIX;

— mun (type) — rpacuk, Maccus, rpadvk 3aBUCUMOCTY;
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— 8pemMs — 3afaeT NpaBylo rpaHuLy BPEMEHHOW LWKarnbl rpadouka n COCTOUT U3 ABYX
BNOXEHHbIX aTpnbyTOB:

- cek (ykasblBaeTca ceKkyHOHasa cocTaBnswowas, Hanpumep 16.01.2023
11:21:20);

- MUKpoceK (YKasblBaeTCsl MUKPO CeKyHOHas cocTaBnswowas, Hanpumep
146070);

— pasmep — yCTaHaBNMBaEeT pa3Mep BPEMEHHON LUKanbl B CEKyHAaAX, Tak Hanpumep,
€CNnun Mbl ycTaHoBUM aTpnbyT «Bpemsay» 16.01.2023 11:21:20, a aTpubyTt «pasmep»
ycTaHoBuM B 60 CekyH[, TO BpeMeHHas Lwkana (ocb abcumce — ocb X) byaeTt nexaTtb
B AmanasoHe [11:20:20; 11:21:20];

— cmpoeul duarna3oH — UCNONb3yeT AaHHble TOSMbKO M3 yKa3aHHOro AvanasoHa U B
OCHOBHOM Mcnonb3yeTcs ang rpacdukos Tuna «MaccmBy;

— Kypcop — 3ajaeT neByto rpaHuuy rpadmka (Touky otcyeTta), pabotaeTt B CBA3KE C
aTpuByTOM CTaTU4ECKME OCU U COCTOUT U3 TPEX BIOXEHHbLIX aTpnbyTOB:

- cek (ykasblBaeTca ceKkyHOHas cocTasnswowas, Hanpumep 16.01.2018
11:21:20);

- MUKpoceK (YKa3blBaeTCsl MUKPO CeKyHOHas COCTaBnswowas, Hanpumep
146070);

- uBeT (ykasblBaeTCs LBET TOYKM OTCYETA).

— apxusamop 3HayeHulU — nNO3BOMSIET yKa3aTb, OTKyaa OpaTb [aHHble Ans

NoCcTpoeHns rpaduka:
- 13 bydepa — 3Ha4veHune <buffer>;
- N3 apxuBa - B Mosfie BBECTU apXnBaTop 3Ha4YeHun B popme:
«Mogaynb apxmBos.ldApxuBaTopa» (Hanpumep DBArch.postgresArhiv);
- 13 apxuBa, ECIM B HEM JaHHble Ha e4MHULY BPEMEHN OTCYTCTBYHOT, OpaTb 13
Bydepa (ocTaBUTb None NycTbiMm);

— napamempb! COCTOUT U3 OUMHAMUYECKOro 4dmcrna atpubyToB, OAWH M3 KOTOPbIX
aBnaetTca  obss3aTernbHbIM - «4YMCNO  rpadnKoB» W yKasblBaeT Ha 4UCnOo
nogaepxmBaemMbix BUpKeToM rpacdumkoB (MakcumyM 10). OcTanbHble BRIOXEHHbIE
aTpuByYThl POPMUPYIOTCA ANA KaXa0ro rpadmnka B 3aBMCMMOCTU OT BbICTABIIEHHOIO
3HaveHus. BnoxeHHbIMn aTpnbyTamm ABNA0TCA:

- agpec — ykasblBaeT agpec K UCTOYHWUKY AaHHbIX B dopmMare:
- NonHbIM agpec k atpubyTty napametpa DAQ wnu Apxusa B hopmatax:
Moaynb/C6op_aaHHbix/KoHTponnep/MapameTp/ATpnbyT

unu /Apxus/va_agpec K apxusy,
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- npsiMas yctaHoBKa AaHHbIX no npedwukcy data:<XMLNodeData>,

- npsiMasi ycTaHoBKa AaHHbIX No npedukcy line:<aHayeHune>;
- LUMPUHA NNHWK;
- UBET NuHuK;
- UBET 3anuBKu rpaduka;
- 3anuBartb rpaduk;
- oToGpaxaTtb rpaduk;
- Mapkepbl - owwubka(useT), Hopma(ueT), oTobpaxaTtb (OWwnbkn, He
oTpaxaTb, BCe), TUM nNpeaynpeanTenbHON NUHUK (HET, CroLwWHas, NyHKTUp,
TOYEYHas!, NYHKTMP TOYKa, NYHKTMP TOYKa TOYKa, XUPHas);
- 3Ha4veHus;
- cBoucTBa pearnbHoro apxusa B Buge “BegArh:EndArh:DataPeriod”, rge
“‘BegArh” — Havano apxuBa, “EndArh” — koHeu apxuBa, “DataPeriod” —
nepuoa AaHHbIX apxueBa B CekyHaax, B peanbHOM npeacTaBneHnn BnioTh 40
MUKpOCeKyHAa(1e-6);
- TUN NIMHUN — HET, JIMHUSA, CTYMNEeHbKa crpaBa, CTyMNeHbka Mo LEHTPY,
UMMyInbC, CTyNeHbKa CrneBa;

— WKaJsibl — HaCTpOMKa crefyoLmMx CBOMUCTB LWKan Buaxera:

- uBeT — 3afaeT uBeT LWKarn;
- cTaTMyecKkne ocum — noaaep)kmBaeTcsl TONbKO Ans Tvna [duarpammel
«paduky», N0 ymonyaHui yctaHoBneHno 3HadveHue «false» (onmncanue B
Tabnuue 4);
- npoueHTHble ocu (sclPercent) - nos3BonsieT YCTaHOBUTL donar,
nepeBogsALMM OCU B MPOLEHTHLIN MacwTab (onncaHue B Tabnuue 4);
- MapKepbl — NO3BONSAET N3MEHATb OTOOPaKEHMNE YNCIOBbLIX 3HAYEHUI Ha
LLUKanax nocpeacTBoM BITOXXEHHbIX aTPpMOYTOB LIBET U LIPUPT;
- X ocu - nosBondeT HacTpavBaTtb LWKanbl abcumcc, nocpeacTBoOM
YCTaHOBKU CreayoLmnX BIIOXEHHbIX aTpMbyToB TUN 1 AnanasoH. Tun wkanbl
abcumcc nosBonsieT HacTpamBaTb OTODpakeHMe Oocen - He pucoBaTb,
pelleTka, MapKepsbl, peleTka u mapkepsbl. [lnanasoH pacCMOTPEH B Tabnuvue
4,
- Y OCu - COCTOUT N3 AUHAMNYECKOro Yncrna aTtpnbyToB, OANH U3 KOTOPbIX
aBnsetTca obs3aTenbHbIM  «4YUCNIO  OCerM» W yKasblBaeT Ha 4MCNO
oTobGpaxaeMbix ocen opguHat. OcTanbHble BROXEHHble aTpubyThbI

dopMUpYyOTCH B 3aBMCUMOCTWU OT YCTAHOBMIEHHOro 3HadeHus. Kaxabin n3
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ANHaMU4YeCKNX aTpubyTOB NpeAcTaBneH BNoXeHHbIM Habopom napaMeTpos,
NO3BOMAIOLWUMU HACTPOUTL KaXayto U3 OCen:
- Tun —cnocob oTobpaxkeHns ocen: He pucoBaTb, rnobanbHO, MapKepbl,
pelleTKa n Mapkepbl, MapKepsbl (10r), pewieTka u Mmapkepsl (1or);
- pacnonioxeHue — MNOSIOKEHNE MapPKEPOB BHYTPM WUNK BHe obnacTu
NOCTPOEHNA rpadoUKOB;
- aBToMacwTabnpoBaHue — Npu BKIKOYEHUN UFHOPUPYIOTCHA 3HAYEHUS
aTpuBYyTOB MUH. 3HA4YEHME U MaKC. 3HaYEHUE;
- MWH. 3Ha4YEeHME — YCTaHaBMMBAET HUXKHIOK rPaHunLy OCYU OpAMNHAT;
- Makc. 3Ha4yeHue — yCTaHaBNMBaEeT BEPXHIOK rpaHnLy OCY OpAMHAT;
- MHOXUTENb — KOXPMUUMEHT, HA 3HAYEHWE KOTOPOro YMHOXaeTcs
KaXkgoe 3HavyeHve napameTpa rpaduka;
- MPUKpensieHHble rpadunku;

— b6asoeblli macwmab — ycTaHOBKa aTpubyToB «BpeMsa» U «pasmep» B dopmarte
«Time:3HayeHune;Size:3Ha4yeHue;» (Hanpumep: Time:0;Size:60;). B npumepe B
KayecTBe BpeMeHU YyCTaHaBMMBaETCs Tekyllee Bpems, a pasmep oTobpaxaemon
obnactn paBeH 60 cekyHd. YcTaHOBKa 3TMX 3HAYeHUM MO3BONSAET YKasaTb
napameTpbl N0 YMOSYaAHUIO, K KOTOPbIM NOSb30BaTEllb CMOXET BEPHYTLCS B Criyyae
ecnun n3mMeHsin pasmepbl rpaduka (asuran, macwrtabuposan u T.4.) B npouecce
paboThbl.

B T1abnuue 9 onucaHbl uHouBMAOyanbHble aTpuOyTbl 3nNeMeHTa guarpammbl B

3aBNCUCMOCTUN OT Bbl6paHHOFO ThNAa.

Tabnuua 9
Tun duazpammel UNHAusudyarnbHbie ampubymsi
Mpaduk BnoxeHHbIn aTpubyT «auvanasoH» Yy

aTpmbyTa X ocun — No3BONSAET BbIOMpaTh
AnanasoH oTobOpaxeHusa wn3  Tpex
BO3MOXHbIX BapUaHTOB:

— S — CeKyHAapbl;

— MS — MW CEKYHAbI;

— mKS — MUKPO CeKyHAbI.
Mo yMOnN4aHuto CTOAT S — CEKYHAbI.
MpoueHTHble ocu -  nos3sonsier
yCTaHOBUTbL donar, nepesogsaLmm ocu B

NpoLUEeHTHbIN MacwTab. B atom cnyyae
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Tun Ouaepammbi UHOusudyarnbHbie ampubymei

bastra

AnanasoH Lwkanbl Y OyaeT ycTaHOBMEH

®afin Hapywewme Mepexoa Ha CTpawnuy Bua Momows

CraggaprHas Ocs

ot 0 pgo 100%, Bce rpadukun 6yayT
BMUCaHbl B 9TOT AnanasoH.

CrtaTnyeckme ocu — npu YyCTaHOBKE

i q)nara JieBad rpaHuua Lwkarnbl abcuucc
™= Tr2=3.000 Tr3 = -43.636
yCTaHaBIMBaeTCd COrfiacHO 3Ha4eHuko

ITpouenTHas och

aTpubyTta «basoBoe Bpemsy, a rpadmk
Ha4yMHaeT CTPOUTLCA OT 3TOM TOYKU K

npaBoW rpaHuLUe LWKanbl opanHaT, Ybe

e 3HayeHue BbICYMTbIBAETCA

Tri=14683  Tr2=3.000 Tr3= 43636

<~ 57 9 0 @ & ool sae aswsd | | NOCPEACTBOM npubaenexHus K

3Ha4YeHusaMm aTpubyta «basoBoe
BpeEMSI» 3HaYeHus aTpubyta
«Paamep». PasHnua mMexay
ncrnonb3oBaHMemM 3Toro aTpubyTta u
cTaHOapTHOM paboTon ocemn
3akn4yaeTca B TOM, 4YTO B MNEPBOM
criyyae 3HayeHuss Ha ocu abcumcc
HUKyaa He cMeLlaTcs npu
npeBbIlUEHUM  3HayYeHus  obrnactu
oTOOpaxeHus, Torga Kak BO BTOPOM
crlydae CMelleHne 3HavyeHun wuaet
crnpaBa Ha IeBO Mpu MNPEBbILIEHNN
obnactm  otobpaxeHus  (aTpubyT

«pasmep»)
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Tun Ouaepammbi UHOusudyarnbHbie ampubymei

MaccuBbl BrnoxeHHble atpnbyThl X ocu:

Buppxer: /wib_diagram_ | _ibrary/wdg _box/wdg_Trend1 - «KMWH 3HaquVIe» .
- b

- «MakKC. 3Ha4YeHue;

- «KMHOXMUTEIbY;

- «CMelleHue»  YycTaHaBnMBaeT
cMelleHne no ocu abcuuce, TakK
Hanpumep, ecnn B3ATb MacCuB AaHHbIX

pasmepom B 1500 anemeHTOB, 3agaTb

3HayeHue atpubyta paBHbiM 900, TO

NOCTPOUTCS TOT e rpadounk, OfHaKO ero

AaHHble 6yayT  pacnpedeneHbl B
AnanasoHe [900; 2400]

"padpmk 3aBUCUMOCTU BrnoxeHHbIn aTpnbyT «agpec (ropus.)»

Briamer: /wib_DlaPerenoss/wdg_proba/vdg,Blagram 1 B an " 6yTe I—I a pa MeTp bl ,

BnoxeHHble aTpubyTbl X ocu:
- «MWH. 3Ha4yeHune;
- «MakKc. 3HayeHuney;

- «MHOXUTEIb».

11.1.6 [lMpumumue chopmuposaHusi npomokosna (Protocol)

PeannsoBaHa nogaepxka anemeHTa hopmMmMpoBaHu1si MPOTOKOMA CO CBOVCTBAMMU:
- dopmMunpoBaHue MNpoToKonia u3 apxmBa COOOLIEHMM 3a yKka3aHHOE BpPeMS C
3a4aHHON rnybuHoON;
- 3anpocC AaHHbIX U3 yKasaHHbIX apXnMBaTOPOB COOBLLEHNN;
- BblbOpKa OaHHbIX M3 apXMBOB MO YPOBHIO BaXXHOCTM M LWAGNOHY Kateropuu
COOOLLIEeHUI;
- nopdepXKa pexunma CIeXeHne 3a MosiBIEHMEM COOOLWEHUI B apxuBe
COOBLLEHUNN.
MHanBmayanbHbiMy1 aTpnbyTamm anemeHTa SABMAsOTCS:

- 3aeo0s1080kK 8udum (headVis) — BMOMMOCTb 3aronoBka Tabnuubl;
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- 8pewms (time) — Tekyllee Bpems;
- pasmep (tSize) — pa3mep 3anpoca, CekyHabl. YcTaHoBUTE 3HadeHune B '0' ans
nony4yeHust Bcex HapyweHun, gna "lev" < 0;
- nepuod crnexeHus, ¢ (trcPer) — pexumMm 1N NepUoaNYHOCTb CIIEXEHUS;
- apxusamop (arch) - apxuBaTtop CcoobLEeHNN B dopme
"MogynbApxusos.ldApxnsaTopa";
- wabnoH (tmpl) - lLabnoH kaTeropum nnu perynsapHoe BbipaxeHue "/{re}/". OAns
wabnoHa 3ape3epBUpoBaHblI CUMBOSIbI:

- "™ — MHOXeCTBO NtobbIX, rpyrnna CUMBOJOB;

- '"?'— nmobon, ogMH CUMBOIT;

- V' = ncnonb3ynte AnNsa aKpaHNMPOBaHUSA crieLmarnbHbIX CUMBOOB.
- yposeHb (lev) — ypoBeHb coolbuieHun. [na nonyyvyeHus TeKkyLwmx HapyLleHUn
3Ha4YeHme OOXKHO ObITb < 0;
- nopsidok omobpaxxeHus (viewOrd) - nopagok otobpaxeHnus: "lNo Bpemenn", "MNo
ypoBHt", "lMo kaTteropun", "MNo coobwenuo", "lNMo BpemeHn (obpaTtHo)", "o
ypoBHt0 (06bpaTHO)", "o kaTeropum (obpaTHo)", "MNo coobweHuto (obpaTHO)";
- rokadams KosoHKU (col) — CnMcok BUAMMbIX U MOPSIAOK KOSTOHOK, pasaenéHHbIn
cumBonom ;. FlogaepkMBatoTCA KOSTOHKM:

- "pos" — HoOMep CTPOKU;

- "tm" — gata u Bpemsi cCoobLLeHuNs:;

- "utm" — MMKpOCeKyHOHas YacTb BPEMEHU COODLLEHNS;

- "lev" — ypoBeHb cOOBLLEHNS;

- "cat" — kaTeropusi coobLleHus;

- "mess" — TekCcT coodLEeHns;
- ceolucmea annemeHma (ItProp) — KONMYECTBO CBOMCTB AfiEMEHTA.

Ha pucyHke 132 npefcraBneH npumep coOpMmMpOBAHHOIO NPOTOKONa.

| NaTta 1 Bpema I K | ¥poEEeHb | KaTernopua | CoofusHue B
S mwacinsen e g PSSR OAGMGLOPCUA QRSN urkarmm g e coery ||
5 |2507.2m8 145540 951804 1 ok Stalinn LVVCAENOnen 3392802 Brmouenine ceanca.,

7 |25072mB 145540 953414 1 ik Stainn AWV CAENOneN 3926882 anyex ceaca.

5 |2507.2m8 145540 9seE27 1 AndorkStatiantIY CAEgine! onbsoEaTe Tont MOAKDOMICA & cecoim |

@ |25.07 2018 14:56.40 991081 |3 AiorkStationdsub_Ulimod_vision Sfeﬁf:pﬁj"pb”” A fdewfinput foy-pathiplat form-pospkr -

10 |25.07.201814:56:41 9248 0 SidorkStationszub_Ulmod_Wisions MacwTad kopHes ol cTpaHMug [1.000000:1 000000).

11 |25.07 2018 14:55:43 188255 1 AdorkStatiort IV C AEngine! e T s o7 Sebm

12 |25.07 2018 14:55:43 188342 1 el vy CACane 3392682 Ocranos cearca.

Al Thatinrd AN A ERmina M 2 3078RaT B

]

PucyHok 129
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11.1.7 Mpumumue chopmuposaHusi om4émHol dokymeHmauyuu (Document)

PeanusoBaHa noggepxka anemeHta (oOpMMpPOBaHUS OTYETHOW OOKYMEHTauuu co
CBOMCTBaMMU:
- mbkoe popmMupoBaHMe CTPYKTYpbl AOKYMEHTaA Ha OCHOBE $3blka FMNepTEKCTOBOM
pa3MeTKu, YTO AaeT BO3MOXHOCTb (hOpMaTUpOBaHUSA AOKYMEHTOB;
- (popmupoBaHne [OKYMEHTOB MO KOMaHAe wunu no rpaduky - ans opmMuMpoBaHUs
OTYETHOM AOKYMEHTauUUnN B apxmB C NocneayowmmMm npocMoTPOM apXxumBa;
- (bopMMpOBaHWE OOKYMEHTa B peXMMe pearnbHOro BpeMeHn — ans opMmpoBaHus
AOKYMEHTOB MOSIHOCTbIO AMHAMUYECKM U HAa OCHOBE apXMBOB 3a yKazaHHOE BpeMs;
- ucnonb3oBaHve aTpnbyToB BUAXKETA A8 nepefadn 3Ha4YeHUn U aapecoB Ha apXuBbl
B [JOKyMeHT. [lo3BonsgeT ucCnonb3oBaTb BUAXKET [OOKYMEHTa Kak wWwabnoH npu
hopMMpOBaHNN OTHETOB C APYIMMU BXOOHBIMW JAHHBIMMN.
B ocHoBe nwboro gokymeHta nexut XHTML-wabnoH. XHTML-wabnoH aTto Ter
"body" WEB-cTpaHuubl, cogepXawun ctatuky gokymeHta B ctaHgapte XHTML 1.0 un
9N1eMEHTbl  UCMOMHAEMbIX WHCTPYKUMMA Ha OOHOM U3 $A3bIKOB MOSIb30BATENbCKOro
nporpammupoBaHnss SCADA B Buge <?dp<procedure>?>. Pe3ynbTUpylOWUN LOOKYMEHT
dhopmmpyeTca NyTEM UCNONTHEHUS NpoLeayp U BCTaBKM UX pe3ynbTaTta B JOKYMEHT.
NHameuayanbHbiMM aTpmubyTamu Bugketa oOpMUpOBaHNS OTYETHOCTU SABMAIOTCS:
- CSS (style) — npaBuna CSS B cTpokax, Hanpumep, AN U3MEHEHUs LBeTa
AOKyMeHTa Heobxogmmo HabpaTtb: "body {background-color:#818181;}";
- wabnoH(tmpl) — wabnoH gokymeHta B XHTML. HaunHaeTtca ¢ Tera "body" u
BKMOYaeT npouenypHble BCTaBKK:
<body docProcLang="JavalikeCalc.JavaScript">
<h1>3HayeHune<?dp return wCod+1.314;?></h1>
</body>
- 0okymeHm (doc) - puHanbHbIn aokymeHT B XHTML. HaunHaeTtca ¢ Tera "body";
- wpugbm (front) — 6a30BbIN LWPUPT TEKCTA AOKYMEHTA;
- 8pems Hayana 0okymeHma(bTime);
- mekKyujee spemMs (time) — Bpems reHepauun JOKyMeHTa, 3anucaTb Bpems Ans
reHepaumm JOKyMEHTa OT 9TOM TOYKM UMK HyNb ANS ero pereHepauuu;
- pasvep apxusa (n) — rnybuHa apxvBa, NpU MNOSIOXKUTENBbHOM 3HAYEHUM
CTaHOBATCH aKTMBHbIMKW aTpnbyThLl apxuea:
- apxuBiKypcop:Tekywmn (aCur) — nos3vums TeKyllero [OOKyMeHTa B
apxuBe. 3anucb 3HayeHnss <0 npou3BOOUT apxmBauMI0 TeKyLLero

[IOKYMEHTa;
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- apxmBikypcop:Bua (VCur) — TeKywuin BU3yanuanpyembli [OOKYMEHT

apxuBa. 3anucb 3HayeHuss -1 — BbIOOp creaylowero AOKYMeHTa Ans

oTob6paxeHus, -2 — BbIOOP NpeablayLLero AoOKyMeHTaanst otobpaxeHus;

- apXvB:TEKyLWWMA [O0KyMeHT (aDoc) — TekywurM [OOKYMEHT apxuBa B

XHTML. HaunHaeTcs ¢ Tera “body”;

- apxuB:pa3mep (aSize) — pearnbHbIn pasMmep apxmBa AOKYMEHTA.

NnHamuka labnoHa OOKyMEeHTa onpegendeTtcd BCTaBkaMi  UCMOJTHAEMbIX

WMHCTPYKUuKM Bnga <?dp {procedure}?>. B npoueaypax MoryT MCnonb3oBaTbCA OAHOUMEHHbIE

aTpubyTbl BUOKETA M (PYHKUMW MOMb30BATENbCKOrO MHTEpdeca nporpaMMUpPOBaHMS.

Kpome aTpnbyTOB BuaXeTa 3ape3epBMpOBaHbl cneunanbHble aTpubyTbl, Term n atpnbyThbl

TeroB (Tabnuua 10).

Tabnuuya 10
Uma HasHayeHue

Ampubymsbi
ATpnbyT pesynbTata MCNOSIHEHWS MpPOLEeAYpbl, COAepXUMOoe

ez KOTOPOro nomeLlaeTcs B AepeBO AOKYMeHTa

. Bpems nocnegHero  copmupoBaHua.  Ecnu gOKymeHT

Time dopmupyeTcs Bnepsble, To <ITime> = <bTime>

Time Coaepxut Bpems ansa nepebuvpaemblx 3HA4YEHUI B CEKyHOaX.
Onpepensetca BHyTpu Teros ¢ atpnbytom "docRept"
Copepxut Bpemss ana  nepebupaembix  3HAYEHUM B

rTimeU MUKpocekyHaax. OnpegensieTcs BHYTpU TeroB c atpubytom
"docRept"

Per Cooepxnt nepumoguyHoOCTb nepebopa 3HavyeHun (aTpubyTt

"docRept")

mTime, mTimeU,

mLev, mCat, mVal

Onpepgenstotcs BHYTpu TeroB ¢ atpubytom "docAMess" npwu
pasbope coobuieHnn apxmBa coobuweHun: mTime - Bpems
coobuweHuns; mTimeU - BpemMsi COOBLIEHUS, MUKPOCEKYHAbI;
mLev - ypoBeHb coobuieHuns; mCat - kateropmsi coobLLEeHUS;

mVal - 3HayeHne coobLeHns

CneuuarnbHble meau

CnieyuarnbHblie ampubymbsi cmaHdapmHbIX mea2o8

body.docProcLang

A3bIK MCNOMHAEMbIX npoueayp AokymeHTa. o ymonyaHuio 3T1o

JavalikeCalc.JavaScript
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Nma

Ha3HauyeHue

*.docRept="1s"

Ter ¢ ykasaHHbIM  aTpubytom npu  HPOPMUPOBAHUN
pa3MHOXaeTcst NYTEM CMeLeHNsa BpeMeHn B aTpubyTte "rTime"

Ha 3Ha4eHue ykal3aHHoe B JaHHOM anI/I6yTe

*.docAMess="1:PLC*"

YkasblBaeT Ha HEOOXO4MMOCTb Pa3MHOXEHUs Tera ¢ aTpubyTom
coobLleHns M3 apxmBa COOOLEHMI 3a YKa3aHHbIA WHTepBan
BPEMEHN 1 B COOTBETCTBMM C YpoBHEM (1) n wabnoHom 3anpoca
(PLC*). B wabnoHe 3anpoca MOXeT yKasblBaTbCHA perynspHoe
BblpaxxeHne B Buge /{re}/. Ona paHHOro Tera, B npouecce
pa3MHOXeHUus, onpegensoTca atpubytel: mTime, mTimeU,

mLev, mCat u mVal

* docRevers="1"

YkasblBaeT Ha MHBEPpTUpOBaHME nNopAadka pPa3MHOXEeHUA,

nocnegHun ceepxy

*.docAppend="1"

Mpu3Hak HeobxoanmocTh AobGaBrneHns pedynbTaTa BbINOMHEHMWS
npouedypbl B Ter npoueaypbl. WHaye pesynbtaT MUCMONHeus

3aMeHAeT coaepXmnmMmoe Tera

body.docTime

Bpemsa dopmupoBaHus gokymeHTta. Mcnonb3yetca  ans
ycTaHoBkuM aTpmbyTa <ITime> npu cnegytowem opMmpoBaHnn

AokymeHTa. He yctaHaBnuBaeTcs nonb3osatenem!

table.export="1"

BkntoyeHne BO3MOXHOCTU JKCnopTa coaep>XnmMoro yKa3aHHOI7I

Tabnuubl B CSV-hann n gpyrmue tabnuyHble oopmarthbl

Ha pucyHke 133 npeacrasneH npumep coopMUMpOBaHHOIO AOKYMEHTa.

OTKNHOYMTE BENHKOYMTE

BuaeT: Awlb_niiis_doc/wdg_ HOBIH

PucyHok 130
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11.1.8 lMpumumue KkoHmMetiHepa (Box)

rlpI/IMI/ITl/IB KOHTeVIHepa ncnonb3yeTcda AOnd CbOpMVIpOBaHI/IFI COCTaBHbIX BUOXETOB

n/vnm CTpaHuL noJsib3oBaTeJSIbCKOIro VIHTep(*)eVIca. [aHHbIN NMPUMUTUB MOXET BKIIHO4ATb B

cebs ccbifkn Ha BMAeokaapbl U3 6mMbnuotekn, opMmpys TEM cambiM MONb30BaTENbCKUE

3MNEMEHTbI HY>KHOW KOHUrypaummn. MHanBuayansHble aTpubyTbl AaHHOMO NPUMUTMBA:

koHmeuHep (box) — no3BonsieT OPMUPOBATb HYXHble OOBLEKTHI MNYTEM
rpynnupoBKn 6a30BbIX B paMKkax AaHHOro NpuMUTUBA;

cmpaHuya (pgOpensSrc) — aneMeHTbl, MOCTPOEHHbIE Ha AaHHOM NPUMUTUBE, MOTYT
BbIMNOSTHATE POJSib CTPaHWULbl MONb30BaTENbLCKOrO MHTepdenca. NonHbin agpec
CTpaHuLbl, KOTOpas BKMOYEHA BHYTPb AAHHOrO KOHTENHEPA;

KoHmeuHep cmpaHuy (pgGrp) — CBOWCTBO 3aMeLLleHusi cOBCTBEHHOro
COOEPXKMMOro ApYyron cTpaHuuen, B npouecce ucrnosiHeHnsa. Vicnonbayetcs ans
dopmMmpoBaHus (PperMoB Ha CTpaHMLax Nosfb30BaTeNbCKOro MHTEpPdENnca;

¢oH (backColor, backlmg) — doH B BUAe uBeTa nnu n3obpaxeHus;

6oporwp  (bordWidth,bordColor,bordStyle) — nogaoepxvBaeT BO3MOXHOCTb

oTobpaxeHus 6opatopa ¢ ykazaHHbIM LBETOM, TOJSILLMHOW U CTUNEM.

11.1.9 [lMpumumue noeepxHocmsb (Surface)

PeanusoBaHa BO3MOXHOCTb NOCTPOEeHUA TpexmepHof/'l NnoBepXxXHOCTU NO 3adaHHbIM

nonb3oBaTtesieM Ui apxXxmBHbIM JaHHbLIM.

NHaveuayansHbIMK aTpubyTammn siBNsitoTCS:

- UCMOYHUK — UCXOAHbIE AaHHble B hopmare:
- prm:Mogaynb/koHTponnep/napameTp/atpmbyT
- Hanpumep: prm:TANGO/tango_test/surf/FourtyEight). [aHHble,
obpa-6aTbiBaeMble BUAXKETOM, OOIMKHbI ObiTb NMpeAcTaBneHbl B BuAe
obbekTa Tvna Matrix unm Array;
- 1epuod criexxeHus - NO3BONAET 3a4aBaTb UHTEpPBaAN OOHOBNEHNS] BUOXKETA;
- nay3a — no3sBonsieT 3aduKcMpoBaTb M300paxeHne MOBEPXHOCTM B MOMEHT
BPEMEHMN BbICTABMNEHUS 3HayeHus 3Toro atpubyTta B eguHuuy. Tak xe, ecrnu
3HaYeHne JaHHOro atpubyTa yCTAHOBIEHO B €4MHULY WK true, TO BUOXKET He
O6yaet o6HOBNATL PhOPMY NOBEPXHOCTY;
- apxueamop 3Ha4YeHuli — NO3BONSET OToOpaxaTb MOBEPXHOCTb MO [AHHbIM,

XpaHswmmea B apxmee B hopmate «Moaynb Apxusos.ld apxusaTtopay. [aHHbIn
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aTpubyT paboTaeT COBMECTHO C aTpubyToMm «[lpomexyTok BpemeHu» (4TOObI
NOBEPXHOCTb CTpoUSiacb MO apxXMBUPYyeMbIM AaHHbIM, HEOOXOAMMO YKa3biBaTb
oba aTtpubyTa);
- [POMEXYMOK 8PpeMeHU — MNO3BONSAEeT yKasaTb MPOMEXYTOK BpeMEHM
apXMBUPYEMbIX OaHHbIX, MO KOTOPbIM ByAeT CTPOUTbLCA NOBEPXHOCTb. 3HaYeHue
aTOoro atpmbyTta ycTaHaBNMBAKTCA COrfacHoO crneaytowemMy popmarty:
«Havarno(sec) Ha4Yano(usec) koHeL(sec) KoHeL(usec)».
B cnyyae ecnu B ykaszaHHOM MHTepBane apxvBupyemble AaHHble pasfnyHbl, TO
OyaeT nocTpoeHa NULLL Ta NOBEPXHOCTb, KOTOpasi COOTBETCTBYET apXMBMPYEMbIM
AaHHbIM C METKOW BpeMeHU Hambonee GNM3KOM K KOHEYHOW. [daHHbIn aTpudyT
paboTaeT COBMECTHO C aTpnbyTom «ApXmBaTop 3HAYEHUNY;
- 1ogepxHocmb — TMNpedHasHayeH Ans WU3MEHEHWA BU3yanbHbIX CTUNEn
NMOBEPXHOCTU U LiBETA PEHOEPHON CETKN, B CnydYae Hannuus nocnegHen. AtpmbyT
CTUMb MOXET NMPUHMMATb CrneaylLne 3Ha4YeHUs:
- He pucoBarTb;
- Kapkac — MNOBEPXHOCTb NpeAcTaBneHa B BuOE MPO3pPayHON CETKM,
No3BONSAKLWEN BMAETb BCE TOYKM MOBEPXHOCTM OLHOBPEMEHHO (PUCYHOK
131a);
- HenpospadHass ceTka — MNOBEPXHOCTb npeactaBreHa B Buae
Henpo3payHoM CceTkn, oTobpakatolen TONMbKO TOYKM MOBEPXHOCTU
obpasylouwme ee nepegHUn nnaH (pucyHok 1316);
- LlBeTHas — TaKk HasblBaemasi pajyXHasi packpacka, LBeTa KOTOpow
pacnpenensiTcs B BEPTUKANbHOM HanpaBfieHUM CHU3Y BBEPX NO LBeTaMm
pagyrm — oT oMoneToBOro 40 KpacHOro (pucyHok 131B);
- LiBeTHasa + ceTka — 3aKpalleHHas NMOBEPXHOCTb C HaKnagblBaeMow Ha

Heé peHaepHoun ceTkom (pucyHok 131r).
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PucyHok 131

- LUlkanel — npegHasHavYeH O U3SMEHEHUs napamMeTpoOB KaXKaon U3 Tpex oceun
NOBEPXHOCTU U NpPeACTaBriEH BIIOXEHHbIM HabopoM aTpmbyToB, MO3BONSAOLLNMMN
3agaTtb CTUNM oTOBpaXeHUs ocen (Takme Kak He pucoBaTb, Kapkac, kopobka),
MMEH OCEeN, YNCNOBbLIX 3HAYEHUM;

- PacnonoxeHue — npegHasHayeH AOns AeTanbHOW HACTPOWMKW MOSIOXKEHUS
oToOpaxxaemMon MOBEPXHOCTW  (yronl  MOBOpPOTa, CMeLleHune, MacLitab,
3yMMUPOBaHUE, PacrnofoXXeHne Mo YMOSYaHNIO);

- Kypcop — npegHasHadyeH [nsi yCTaHOBKM MapamMeTpoB TpacCUpoBLUMKA:
KoopamHatbl kypcopa X n 'Y B TpEXMEPHOM NPOCTPAHCTBE, LUMPUHY NIMHUA N LBET
TPaCCUPOBLUMKA;

- 38HavyeHue — npegHasHa4veH ansg XxpaHeHus Z kKoopauHaTthl nog KYPCOPOM MbILLN.

11.2 T[padmyeckuit pegakTop AN BUAXKETOB, OCHOBaHHbLIX HA NPUMUTUBE

anemeHTapHas cdurypa

[Ana penakTMpoBaHUS BWIKETOB, OCHOBaHHbIX Ha MPUMUTUBE 3reMeHTapHas
durypa, B A-COPT wucnonb3yeTcss BEKTOPHbIN rpadouyeckmin penaktop, NO3BOMSOLWMIA
n3obpaxaTb OOBLEKTbI, XapakTEPUCTUKM KOTOPbIX MOryT ObiTb OUHAMWYECKN W3MEHEHDI.
Bbi3oB rpadudeckoro pegaktopa npou3BOOUTCA B OKHe pefakTMpOBaHUS BUOXETA,
OCHOBAHHOrO Ha MPUMMUTMBE dneMeHTapHast durypa, Bblbopom CcTpokn «Bxoa B
pefakTMpoBaHve BumkeTa» (MpUM HaxaTum Ha MpaByk KHOMKY Mblwmn). OCHOBHbIMU
anemMeHTamMu rpadouMyeckoro pefakropa SABNAKTCA TPU rpaduyeckux npuMmnTuBa: NUHUSA,
ayra, kpueas besbe (pucyHok 132). K guHaMnyeckn M3MeHsLWNMCA XxapakTepucTukam aTnx

NPUMNUTUBOB OTHOCATCA:
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- KOOpAMHaTbl KOHTPOMbHbBIX TOYEK - UCMOMb3YTCA ANS 3a4aHna OPMbl NNHUN, OYTA
unu kpmeon besbe. MNpn 3TOM NUHUSA UMEET 2 KOHTPOITbHbIE TOYKU, Ayra 5 KOHTPOSbHbIX
Toyek (1 - Hayano ayru, 2 - KoHew, AyrK, 3 - LEHTP OKPYXXHOCTU, 4 - cepeauHa ayru (ons
Kpyra - 4eTBepTb OKPYXHOCTW), 5 - KOHTpOMbHas ToYka (ONna Kpyra — MofoBuHa
OKPY>XHOCTK)), kpnBasa besbe 4 KOHTPONbHbIE TOYKY;

- LWWMPpUHA NUHWN;

- WwupuHa dopatopa (rpaHulbl);

- uBeT 6opatopa (rpaHuubl);

- CTUIb JIMHUIN (CI'IJ'IOLIJHaFI, NYHKTUPHaA, TO‘-Ie‘-lHaFI).

B Bumser: /wib_NewDB/wdg_elfig_primer,

PucyHok 132

KomMbuHupys ykasaHHble anemeHTapHble ourypbl MOXHO co3gaTb 6onee crnoxHble
rpacpuyeckne obbekTbl. Ecnn cBA3aHHbIe NPUMUTUBBI 0OPa3yoT 3aMKHYTbIW KOHTYP, TO OH
MOXET ObITb 3anuUT LBETOM U/Mnn n3obpaxeHuem.

K BO3MOXHOCTSIM pefakTopa TakKke OTHOCATCA BblaeneHue, rnepemeLleHue,
KonupoBaHue u yaaneHue uryp.

[na HarnsgHoro ynpasneHns CBOMCTBaMM 3riEMEHTapHON (purypbl MOXHO Bbl3BaTb
«[manor cBoncTB anemMeHTapHon purypbl» (pncyHok 133). [1nsa aToro Heob6xoanmMo BbIgENNB
durypy HaxaTb npaByld KHOMKY MbllM W BbliOpaTb CTpoKy «[lokasaTb cBoWCTBa
anemeHTapHon cwurypbi». B pesynbTate nosiBATCA OKHO Auanora, B KoTopom 6yayT

oTobpaxaTbC AaHHble BblOpaHHOW urypbl. Takke, npegycMOTpeHa BO3MOXHOCTb
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BKMNtOYaTb/UCKNOYaTb OTAeNbHbIe CBOMCTBA Ananora (KHomMka &’) B cnyyae ucknoveHus
OTAENbHbIX CBOMCTB OHN He ByayT obpabaTbiBaTbCa Npy NOATBEPXKAEHUM Ananora (KHomka
«MpuHaTtby). [pu nogTBepXaeHUM Auarnora BCe yKasaHHble OaHHble ONs BKIHOYEHHbIX
cBonctB OyayT npuMMeHeHbl Ana Bcewn rpynnbl ¢uryp. Ouanor ana CBOWCTB 3arnvBKu
Nno3BoNsieT ynpasnsaTb CBOWCTBaAMU oThenbHon 3anumeBku. KHonku «duH/CtaT» aenatot

COOTBETCTBYIOLLMNE cBoMCTBa ANHaAMU4eCKMMin nnbo cTaTnyeckumu.
CEOHCTBA 3/16MEHTapHOH HrypbI. E

% CeoicTea gna 'l darypel: ‘Arc

el N TO s x ¥

WnpiHa sk | 1 B Touka 1: (71,000 || [133000 |3
Lser mumim  [#000000-255 |3 e Touka 2: (111,000 |5 (225000 |3
Crwne | Cnswias || = Touka 3: (91,000 || (173,000 |3
Ppanmua: Touca 4 (136854 5 (150064 |5
LLinpuHa rpanmue! | O B Towka 5 (71,000 =] [133000 |5
LlgeT rpaHyLsl  |#000000-255 |3 o

ls‘ OTmeHa]

PucyHok 133

11.3 BunbnuoTeka OCHOBHbIX 3/IEMEHTOB MOJib3O0BaTeNbCKOro nHtepdenca (Main)

B cBoéEM coctaBe 6GUGNMOTEKA COAEPXKUT OKOMO [OBYX AECATKOB rpadomyeckmx
anemeHToB, Haubornee BocTpeboBaHHbIX Mpu  POPMUPOBAHUN  MONb30BATENBCKOrO
UHTepdenca YynpaBneHUs TEeXHOSIOrMYeckMMm npoueccom  (puUcyHok  134). ans
NCNosnb3oBaHMsA BOMbLUMHCTBA 3NIEMEHTOB BUGNMOTEKNM HEOBX0AMMO [O0BaBUTL BUDKET Ha
MHEMOCXEMY M CBSA3aTb C MapaMeTpOM MCTOYHWKA [aHHbIX (CM. YacTb 3 HacTosLllero

pyKOBOACTBA).
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Paiin

PeAaKTOp NoNb30EaTENbCKOro HHTepdelica: Work station

FepaktupoeaHme  [Mpoekt Buoker OkHo  Bwug  Momowes

QT Starter

BId@zse DAL UE @

BumkeT

MpogkThl

Ergsrer
A |T|x|r|

EJ CQCHOEHEIE 3N2MeHTE] EuanuoTeka

| 3NeMeHT Kaap Bungpet

InemeHT of30pHOro Kagpa Bumgxet

INeMEHT TPYNMkl rpafivKoe Bumxer

CEOAHEIE rpafuKM BumeT

JNeMaHT CEOAH. rpatukoe BumeT

KopHeBan cTpaHmua (O0) Eumkeat

B pynna 0620pHEIX Kagpoe Bugser

B =1 MoaTEepkaeHue Bupser

-- == Orofip aHanor Bumxer

-- = OTofip aHanor 1 Buaswet

. Macnopt Buoser

S il MaHenk HAacTpoikK perynaTopa Bumket

£ MaHens AOKYMEHTOE Bugxer

Beifiop napameTpa rpadka Bugsear
Mpynna KoHTYpOE Bupser
M pynna rpadivkoe Bugser

E MaHene rpynnel rpatMkoe Euvgret
TH PeuenT: pefakTUpOBaHUE BumeT
T PelenT: MCnonHeHKe BumeT
™ PeuenT: MCNonHeHKs (NpocToi) Eumkeat
l TepMWHanNeHaa NaHanke Buoser

PucyHok 134

B Tabnuue 11 npuBeaeHo onnucaHne anemMeHToB 6MbnuoTeku.

Tabnuua 11

Mpadmyeckoe nsobpaxeHue

OnwucaHne

Omobp aHarnoe
Mone oTOoGpaxeHus aHarnoroBbIX
napamMeTpoB, TaKMX Kak:
—TeKyLlime 3Ha4YeHns napaMeTpoB,
—Hanuune curHanmMsaumm O npPEeBbIWEHUN
yCTaBOK,
—Hanuune curHanusauum 0 HENCNPaBHOCTAX
N3MepUTENbHOro KaHana.
Tekywme 3HavyeHuss napameTpa BbIBOAATCS B
BMOe umcen c nnasawowen sanarton. dopmart

ypcen onpenendeTca npu NnpoeKTnpoBaHUN.

Omobp aHarnoe 1

Cnyxut pgna otobpaxeHusa  TeKyLlero
3HayeHWss  aHanoroBoro  napameTpa C
OAHOCUMBOJbHbBIM npedurkcom TMna

n3MepsieMon BESNMYMHLI.
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padmyeckoe n3obpaxeHue

OnuncaHuve

BnemeHm kadp

onemeHT ABnseTca yHMBepcarnbHOn
naHenbo ynpaBneHus pasnuyHbIMK
yCTPOMCTBaMMU:

—  aHarnoroBbIMW: MOKa3aHusl, pYydHble
BBOZbl 3HAYEHUIN U PErYNATOpPbI (aHanorosbie n
UMNYIbCHbIE);

—  OUCKPETHbIMU: KnanaHbl, oTcekaTenu,
3a4BWXKKW, ABUratenu, BEHTUNATOPbl U
BCEBO3MOXHbIE MepeknoyaTenu.

3anoxeH B wabnoHe npoekta "OOGbLEKTHI
curHanmsaumm" K1, €eCcnnu  HOBbIN  MPOEKT
CO3[aéTcs Ha OCHOBe 3TOro WwabnoHa, BbI30B

ocyllecTBnAaeTcA aBTOMaTU4ECKN.

Ipynna KoHTypoB:

EELT D ]
| [
0,00 I n ono I n oo I} n oo l n oo l n oo H

B8 4000 B 4000 8 4000 B 4000 B 4000

n ooo

lpyrnina koHMypos

OnemMeHT CnyXuT Ons OO4HOBPEMEHHOrO
HabnogeHNs W ynpaBneHUss HECKONbKUMUN
KOHTYypamu (40 BOCbMM), BKMOYaeT B cebs kak
3K3eMnIiapbl BUoKeTa "OnemeHT kagp" aons
KaXaoro KoHTypa, Tak u sugxet "duarpamma”
ana HabniogeHns 3a TpeHaamn KOHTYpPOB U
npocmoTpa wuctopuun. [lpegHasHayeH Ans
BbIMOMIHEHNS pOnM  CTpaHuubl-LabnoHa wu
OOIDKEH HenocpenCcTBEHHO nomellaTbCa B

[lepeBo MnpoekTa.

AnemeHm 0b630pHO20 Kadpa

Cnyxut ocHoBoWm 0030pHOro  Kagpa,
OoTpaxaeT  TEeKCTOBYyK  WMHGOpMaUMIO O
napameTpe B Buae HauMeHOBaHUA U 3Ha4YeHUs,
a Takke rpaduk (TpeHa) napameTpa 3a
HebomnbLWoOW (HacTpaMBaeMbill) MPOMEXKYTOK
BpeMeHn AOna HabnogeHus 3a  Tekywewn
TeHOeHUnen noBefeHus napameTpa C aBTO-
MacwTabupoBaHMEM MO LWKane 3Ha4YeHus.

[daHHbli  BUOKET He npegHasHayeH Aans
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padmyeckoe n3obpaxeHue

OnuncaHuve

CaMOCTOATENbHOMO WUCMOMb30BaHNsA, B OTPbIBE
OT 0630pHOro Kagpa, HO MCMoNb3oBaTb €ro
MOXHO, Hanpumep, NOMECTUB Ha MHEMOCXEMY
N YCTAHOBMB CBA3b C NapamMeTpoOM WUCTOYHMKA

OaHHbIX.

Ob630pHbIN Kagp:

Wudp .

Wnipp .

Ipyrna 0630pHbIx Kadpos

Cnyxut gna oTobpaxeHust  TeKyLmx
TpeHaoB no napameTpam obbekTa
CUrHanmMsaumMm B KONUYeCcTBe 00 24 LUITYK,
nogaepxmBaet (YHKUMIO MacliTabmpoBaHUs
3IEMEHTOB B 3aBMCUMOCTM OT UX KONNYECTBA.
CoctonT 3 BuaKeToB "OnemMeHT 0030pHOro
kagpa". BumkeTt npegHasHayeH ans
BbINMOSIHEHNST  PONM  CTpaHWUubl-lWabnoHa w
OOJDKEH HENOCPeACTBEHHO MoMeLwaTbCca B

[lepeBo MpoekTa.

AnemeHm epynnbi 2paghuKkos

CnyxuT ana cosgaHusa rpynn rpadukos.
Copepxut nidopmauuio o napameTpe, pexmm
perynstopa, €cnu napameTp  sBnsieTcs
TaKOBbIM, €4WHWLbI M3MEPEHUS aHaNoroBoro
napameTpa, a Takke LBET, COOTBETCTBYOLLUNA

napameTpy TpeHaa.

" orm

11:10:00 111230 111500

pynna epaghukos

Cnyxut ans OAHOBPEMEHHOI0
HabnogeHus TpeHaa 7] ynpasneHus
napameTpamu obbekTa CUrHanmnsaumm,
BKNto4aeT B cebsi kak 3K3eMnnspbl BUAKETa
"OnemeHT rpynnbl rpaukoB” AOfS  Kaxaoro
napameTpa, Tak u Bugpket "duarpamma" gnga
HabnogeHns 3a rpadukamy napameTpoB W
NPOCMOTpa UCTOPUK, a TaKKe rOPU3OHTaNbHYHO
nonocy NPOKPYTKN AN 6bICTPOM HaBuUraumm no

AOCTYMHOM  UCTOPUM  BbIOpaHHbIX  Ans
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"padhmnyeckoe nsobpaxeHune

OnuncaHuve

oToOpaxeHust napameTpoB. Buopxet
npegHasHavyeH ONns  BbINOSIHEHUS  PONn
CTpaHuubl-LLabnoHa n OOJDKEH
HenocpeacTBEHHO MoMeLllaTbCss B AepeBo
npoekta. K  kaxgomy  Kkagpy — MOXeT
noaKnyaTbCs 4O BOCbMM NapameTpoB NyTEM

YCTaHOBKN CBA3EN.

MNapameTp 5

AnemeHm c800HbIX 2paghukos

OnemeHT nossongeT oTobpaxaTb TpeHAbl
no NaTM napaMeTpam 3a  yKa3aHHbIN
NMPOMEXYTOK BpPEMEeHW W [0  TeKyLlero

BPEMEHW.

CeopHble rpaduin:

Ce00HbIe epapuku

Cnyxut agns  oTobpaxeHus  TpeHOoB
OCHOBHbIX MapamMeTpoB MO BCEMY MNPOEKTY
BM3yanusaumm. MpegHasHayeH ans
BbIMOMHEHNST PONU  CTpaHuubI-lLabnoHa w
OOMKEH HenocpeacTBEHHO MoMelwaTbca B
pepeBo npoekta. K kaxgomy Buoxety-
BMaeokagpy MOXeT noaknovatbes Ao 16*5
napameTpoB NyTEM  YCTaHOBKM  CBSI3EW.
"padpmkn, onsa KoTopbix He ByayT yCTaHOBIEHbI
cBA3M, ByayT CKPbITbl NPU UCTMIOMHEHWUW, TaKkKe
BO3MOXHO MacLuTabvpoBaHne nogKmYeHHbIX
rpadukoB AOns 3anorHeHus obractu Bcero

BUOXKETA.

lNaHenb Hacmpoliku peaynamopa

Cnyxut gna Hactponkn MO perynstopa,
BKNtoYaeT B cebsi MHpopmaumio 0 napameTpe-
perynstope, Nons HacTpoek perynatopa, u
BuopkeT "[Ouarpamma" gns HabnwogeHus 3a
TpeHAaMu perynstopa u NnpocMoTpa UCTOPUMN.

MoxeT mncnonb3oBaTbCs Kak B ponn naHenwy,
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"padhmnyeckoe nsobpaxeHune

OnuncaHuve

1:15:00 112050 11:26:40

113230

Bbl3blBAEMOW M3  NaHenu  ynpasBneHus
napametpamn "ElCadr", Ttak n B ponmu
CTpaHuLbI-LLabnoHa. Bupoxer AOMXeH
HEernocpeaACTBEHHO MOMeLLaTbCs B KOHTENHep
naHenen pJdepeBa npoekta, rge 6yger
OCYLLIECTBIATLCH ANHAMUYECcKasa JIMHKOBKA Ha
napametp peryndatopa. [na  co3gaHuA
CTaTU4eCKOro MnepeyHss KOHTYPOB HaCTPOeK
perynaTopos, C BO3MOXXHOCTbO
nocnegytowero nucTaHus no HUM,
HeobXxoOMMO MOMECTUTb UX B KOHTEWHep
KOHTYpOB  perynatopoB  "greg"  Kaxgoro
obbekTa curHanmaaumm n ctaTuyeckn CBa3aTb
C COOTBETCTBYWOLIMM MNapaMeTpoM, a Takke
obecneunTb paBEHCTBO  uMAeHTUduMKaTopa

naHesnn n cBA3aHHOro napameTpa.

KopHesas cmpaHuya

Cnyxut Oaszon ans co3aaHud
Nnonb30BaTeNbCKUX MHTEPEENCOB ynNpaBneHus
TEXHONOrM4ecKMmMm npoweccamu,
OCHOBaHHbIMM Ha ob6bekTax curHanusauumn.
KopHeBas cTpaHMua COOEPXUT  4eTblpe
obnactu:
1 "O6nactb KHOMOK-MHOMKATOPOB OOBLEKTOB
curHanusauun" (BBEpXy) — CRyXut Aans
npefocTaBneHnss MHOpMauum O Hanmyuum
aBapui B 00bekTe curHanmsauum, a Takke ons
NepeKnyYeHns Mexay HUMMN.
2 "Ob6nacTb KHOMOK-pEeXMMOB OTOGpaxeHuns"
(cnpaBa-BBEpPXY) — wuHAMKauus Bblibopa W
BblOOp pexuma oTobpaxeHus. Copepxut
TaKKe KHOMKM KBUTaL MK, KOTOPble NOSABNATCS
Npy BO3HWKHOBEHUN HAPYLUEHUA W KHOMKM
nepenucTbiBaHWsi CTPAHUL, MHEMOCXEM.
3 "KOHTeMHep MHEMOCXEM W  OCHOBHbIX
KagpoB nHTepderica onepatopa” (B LeHTpe) —

obnactb KOHTEMHepa ONs BKIOYEHUS B Heé
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padmyeckoe n3obpaxeHue

OnuncaHuve

MHEMOCXEM M OCHOBHbIX KagpoB npu Bblibope
X KHOMKaMW PEexXuMoB OTOBpaxeHusa wnm
CMeHe 00beKTa curHanusaumm.

4 "KoHTelHep naHenen ynpasneHusa" (cnpasa
BHM3y) — obnactb KOHTenWHepa And
BKMNIOYEHUST B HeW NaHenen ynpasreHus
pasfMyHbIMM obGbekTamm B obnactu
KOHTEMHEpa MHEMOCXEM, Hanpumep: naHernb
napameTpa, AOKYMEHTa, rpadmka un 1.4.

Mog KOHTeMHepoOM naHenen ynpasneHus
pacrnonaraetcs KHOMKa 3anycka
AEMOHCTPALUMOHHOIO pexuMa — pexuma, npu
KOTOPOM  OCYLLECTBASIETCA nepuoanyeckoe
nepekritodeHme  nokasaTenbHbIX  Kagpos,
U3MEHEHVE pPEeXMMOB U JOpyrnx onepaunm
COrnacHo cueHapuio.

[aHHbIn BUIKET MOXET WUCMOonb30BaTbCA
TONMbKO B pPEXMME KOPHEBOW CTpaHuUbl,
KoTopas [dofmkHa nomelwaTbca B [AepeBo

NnpoekTa kak anemMeHT "/*/so".

lMacrnopm

Cnyxut pgna otobpaxeHuss nacnopTta
napameTpa: aeTanbHou NMHopMaLmK,
BKNtovatowen wudp, onucaHve, eauHuLbl
N3MEpPEHNs, aBapuiHble TrpaHuubl U T.4.
[okymeHT dopmupyeTcs NMOMHOCTLIO
anHamudeckn. [laHHbIA - 9NeMEHT  OOmKeH
nomMeLwaTbcs B JIOTMYECKUN  KOHTEWHep
naHenen pJdepesa npoekta. B pexunme
pefakTUpoBaHWA 3TOT BUOXKET npeacrasnset
cobon nycton "[okymeHT". CBsi3biBaHWE C
napamMeTpoM OCYLLECTBNSAETCA ANHAMUYECKN
npu BbI30BE U3 3MEMEHTOB MpeAcTaBneHus

OaHHbIX NMapamMeTpa.
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padmyeckoe n3obpaxeHue

OnuncaHuve

01.01.70 03:00:00| = |

Tekyuee Bpems

lNaHernb dokymeHmMos

Cnyxut gnsa ynpaeneHvust AOKyMEHTaMu W
HaBurauMm no WX WCTOpUU. ONEMEHTOM
noaaepXunBatoTca AUHAMUYECKUE U apXMBHbIE
OOKYMeHTbl.  [laHHbIN  3nemMeHT  AOfKeH
nomewiatbCa B JNIOMMYECKUN  KOHTENHep
naHenen pepesa npoekta. CBA3biBaHWEe C
napamMeTpoM OCYLLECTBNSAETCA ANHAMUYECKN

npu Bbi30OBE U3 3N1IeMEeHTa OOKYMEeHTa.

01.01.7003:00:00 v

< >
<< >>

Tekywee ppeun

lNanenb epynnbl epaghukos

Cnyxut ana  ynpaeneHus  BUDKETOM
"Onarpamma”, nossosisieT NPOCMOTPETb
NCTOPUIO rpadhnKoB 3a onpeneneHHbIn nepnog,
BpeEMeHU B HY>KHOM paspeLleHny,
nogaepxuBaeTca macwtabupoBaHue LWKanbl,
BblOOp apxmBaTopoB AOnA OTOOpaxeHus, a
Takke npeacTaBneHve rpadpukoB B Buae
cnekTpa NpUCYTCTBYHOLUX YacToT.

[aHHbIN 3remMeHT OO0MmKeH nomMeLLatbCcs B
NOrMYEecKNn  KOHTEMHep NaHenen Adepesa
npoekta. CBs3blBaHME C  napamMeTpom
OCYLLEeCTBMSAETCHS ANHAMUYECKN NPU BbI3OBE U3

3JIeMeHTa AnarpamMmma.

TepmuHarnbHas naHesb

CnyxuT gns 3anosiHeHUs MNycTtoro MecTa,
Koraa He BblOpaH aneMeHT Ansa ynpaBrieHus.
OnemMeHT LOMKeH NOMeLWaTbCa B JIOMMYECKUN

KOHTENHEpP NaHenen gepesa NpoekTa.

Peuenm: pedakmupoeaHue

Cnyxut ansd Mosib30BaTENbCKOro
penakTupoBaHnsa NporpaMmm-peLienToB.

Mporpamma-peuenTt npegcraesnsieT cobon
nocriegoBaTesnbHbIA BbI30B O10KOB OYHKLMIA -

KOMaHAbl (Makpochl), NPUHUMaOLWMe 40 NATU
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apryMeHToB ¥  BO3Bpalialopne  CTPOKY
pe3ynbTata, C KOAOM 3aBeplleHWs BHavane:
"PaboTta" (0), "3aBepen" (> 0) n "Owmnbka" (<
0).

Kagp "PeuenT: peagaktmpoBaHue" coaepXuT
cnesa Ha npaso:

"Bubnuoteka" — 6ubnmuoteka co
CMNCKOM nporpamm n anemMeHTamm
ynpaBneHns 6ubnnoTexkon.

"Mporpamma" — cn1cok waroB-KomaHa
BblbpaHHoro B OubnuoTteke  peuenTta-
nporpaMmbl C afieMeHTaMmn ynpasreHus.

— "KomaHpga" — none pegakTupoBaHus
BbIOpaHHOro Lwara peuenTa B cocTaBe Bblbopa
KOMaHAbl U YCTAHOBKM 3HAYEHWN AOCTYMHbIX
aTpubyToB, a TakKe KHOMKN COXpPaHEeHust
N3MEHEHWIA.

[aHHbIn kagp OormKeH ObiTb NMOMELLEH B
NOTNMYECKUA  KOHTEMHEP MHEMOCXEM  Uin

naHenen gepesa npoekra.

Peuenm: ucnonHeHue

Cnyxut ans HenocpeacTBEHHOroO
NCNONHEHNsI unu HabnogeHua 3a
WCNONMHEHMEM BO BHELUHEM BblYUCNIUTENE
nporpaMmmM-peLenToB, paHee
CchOpPMMPOBAHHbIX B Kagpe Peuenrt:
pefakTMpoBaHue.

Kagp "PeuenT: wcnonHeHue" cogepxut
cnesa Ha npaeo:

— "Banyck/octaHoB/nponyck" —  gBe
KHOMKW 3amnycka M oOcCTaHoBa BblGpaHHON
nporpaMmmbl, a TaKkKe KHOMKa nponycka
BbINOSIHEHNS TEKYLLIEro Lwara.

— "Bubnuoteka" — OGubGnuMoTeka co
CMMUCKOM NporpamMmm.

— "lNporpamma" — [OOKYMeEHT cnucka

wiaros-komaHg BblbpaHHoro B OuMbnunoTeke
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peuenTa-nporpaMmmel. [1py NCNONHEHWN B 3TOM
none OTCreXuBaeTCa TeKyllee COCTOosHWe
NCNONHEHNsI nyTém COOTBETCTBYIOLLEN
NoACBETKM LLAroB.

McnonHsembin peuenT-nporpaMma  MOXeT
ObITb NPUOCTAHOBMNEH MYTEM HaXXaTWUsi KHOMKM
"Mays3a" B mecTe kHomnku "3anyck" nnun npepsaH
nyTém Haxatma kHonku "OctaHoB". Takke
BO3MOXHO MPOMNYCTUTbL LUAr, HaxaB KHOMKY
"MponycTnTb", B MOMEHT UCMNOMNHEHUSA Lwara.

Mo nobomy

3aBepLieHnto peuenta-

nporpamMmbi npovcxoanT reHepauus
coo6LLEeHMsl C NapaMeTpaMu ceaHca, a Takke
apxuBupoBaHMe [OKyMeHTa ceaHca. [lo
YMOJYaHUIO apXuB [OKYMEHTOB HacTpOEH Ha

rny6uHy 10 LOKYMEHTOB.

TekcT cooblyeHuns

[V MpuHATL H o OTmena ‘

lModmeepx0eHue - peann3yeT NpoCTENLLNI
Avanor NoATBEPXAEHUSI onepauui. dnemeHT

CoOepXuT coobllieHMe C BOMPOCOM U [Be

kHoMkM  "MpuHaTte" un  "OTmeHa". [aHHbIA
BUOKET MOXeT ObITb NCnonb30BaH
pa3paboTyMkomM nNpu  CO3O0aHUM  KagpoB
OVHaMM4yeckoro B3aMMOLENCTBMS B

onepauusx, Tpebylowmnx MNOATBEPXKAEHUA Y
nonb3oBatend. [nd MCNONb30BaHUS HY>XHO
[Jo0aBUTb [OaHHbI JMNeMeHT B NOrnm4yeckumn

KOHTENHEpP NaHenen gepesa NpoekTa.

Bbi6op 1 KoHUrypaLus napameTpa

Wms: [ ]
| min 0,000

=)

LLIkana: = | max 0,000 [~

En.vameperus: | J

loer | B

‘7V MpuHATS H}{OTMEHMW‘

Bbibop napamempa epachuka peanusyet
ananor Bblbopa WUCTOYHMKA OaAHHbIX, 4acTo
apxmBHbIX, ANa ¢opMUpoBaHNa rpaduka B
Kagpe "Ipynna rpacpukoB". Bbi6op
npefocTaBngeTcd U3 nepeyvyHs ykasaHHOro B
aTpubyTte "lapameTpbl  OOCTynHble AN
BblboOpa" kagpa-nHuymaTopa. [Anga BbibpaHHoro
UCTOYHUKA MOXHO yKasaTb WMs, LWIKany,

eavHULY 3MepeHus 1 UBeT rpaduka.
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11.4 Bubnuoteka «AnemMeHTbl MHEMOCXeMbl» (mnEls)

Bbubnnoteka cTponTCca Ha OCHOBE MPUMUTMBOB BUAXeToB 1 moaynsa JavalikeCalc,
No3BONSOLWEro co3gaBaTh BblUMCNEHNs Ha Java-nogobHoOM si3bike.

Ons nogknioyeHns O6mMbnuotekn «3ONEeMEeHTbl MHEMOCXEM» MOJb30BaTENbCKOro
nHTepdperica K nNpoekty HeobxoaumMo B MaHenun ynpaeneHust rpaduyeckoro penakropa
BblGpaTb NyHKT BnakeTbl 1 N3 BCNMbiBaOLWEro MeHto Bblbpatb 6ubnmoteky mnEls (pucyHok

W Peaakrop nonb30BaTEnBCKOro HHTEpGeica: Work station

®ain  PemakTwpoeaHwe [poekT Bugker OkHo  Bug MNomowe QT Starter

B II @S DADMN LD E

5 Baker
5 ]
Bl = SnemeHThl MHEMOCKEME EuwfAnunoteka
& Komnpaccop Bumprer
é » Komnpaccop_t Bumker
g @ CurHanuMzauMa Bumoker
= - B4 ApMaTypa Buimpker
2] KpaH Waposkli Bugker
- ﬁ KpaH ¢ nonmkeHuam Bugker
- J‘ - Kpecr Buagxer
2 1',' KpecTiofb &mMHeli) Bugker
. Crpena ofpaTtHas Bugker
- = Crpena ofpatHasMMioaeemHan) Bugker
~ W Tpena oBpatHanBH(oGLeMHan) Bumrer
~ ) CGrpena ofpatHanBB(0fLemMHaR) BurgpreT
-~ =4 Crpena oGparHaal (oGbemHan) Bugker
o DApEIB Bugpker
~ Tpyfa NnpAMan ropM30oHTanEHaAn Bumrer
== Tpyfa NpAMaA ropuaoHTaneHaalog.., Bugker
\ TpyQa NpAMan BEpTMKaNeHan Bumker
|| TpyGa NpAMan eepTHkancHana(obe., Bugker
= Numsiika Bugker
. Cpena Bumker
[ ] Grpenal NofibermHan) Bumkear
U CGrpenaBH{ofLamHanA) Buakear [
ﬂ‘ GrpenaBB(oftemHan) Buakear
25 GrpenalMiofbemHan) Bumakar
- \ © TpyGa_TpofiHuk Bumker
- FF TpyGa_tpoiHik FTH{OGLEMHEIR) Bugker
- BE Tpyfia_TpofHuK MBnAbEMHbIE) Bumprer
] Tpy@a_TpoiHig B N{ofs &mHeIF) Bvmrer
- |B Tpy@a_Tpoiinig B Nioss &mHeIF) Bvmrer
= ] JagemKka Buger
- ¢ TpyGa_YronHMN{o6s2mHan) Bumrer
] TpyfGa_¥ronBNioGtEémHan) Bugker
= ] TpyfGa_¥ronBP(ofLamHan) Bugker
[} o= CUrHanKzaums Bumrer
. Auwadpparma Brmker
~ Tpyfa_Ugol Bumrer
51 Tpya_¥ronHN{ofsamHan) Bugker
CKPYTASHHEIR NPAMOYTOAEHMK Bumprer
[ CKpYrIeHHBIR MPAMOYTONEHUK Burpeer
=] TpExXNOo2MUMOHHEIR KpaH Bumker
| YpoEeHe Bumker
~— NuHWA Bumoker
G Wkana Bwakar
- [l 3meii_rop Bugker
- & EEREIEYE] Bugker
- ? KonoauneHWE Bugker o
¢ BeHTWnatop Bugker
- ° CRpYrEHHEIA NPAMOYTOAEHWK(OE, .. BumkeT
- @B CRpYTNEHHBIR NpAMOYTonEHUKIBap. .. BumpkeT
- Q Cenapatop Bugker =1

PucyHok 135
Bubnuoteka copepxmnt 50 rpaduyecknx INemMeHToB, HeobXOoAWMbIX —MNpu
dopmMmnpoBaHnn MHEMOCXeM Nnosib30BaTEsIbCKOro nHTepdenca ynpasrneHus
TEXHOMNOrMYeckuM npoueccoMm. BONbLUMHCTBO 3MEMEHTOB WMEKT KBaapaTHy dopMmy,
NO3BOMSAOLYO NEerko nosopayvMsaTb M MacwTabupoBaTb UX Mpu HeobxoaumocTu (yron
NMoBOPOTa BCEX BMAXKETOB NO yMon4aHuio paBeH "0"). HekoTopble U3 HUX cogepkaT CKpuUMT,

OMUCHIBAIOLLINA UX NOBEAEHME.
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11.4.1 OnemeHmbi mpybonpoeoda

B tabnuue 12 npmBedeH nepeyeHb INIEMEHTOB, MPU MOMOLUM KOTOPbIX MOXHO

BbICTPOUTb TPyOGoNpoBoa NMtobow crnoxHocTU. Mo yMonyaHuio BCe 3NEMEHTbI 3anUTbl XKeNTbIM

LiBETOM (OﬁbeMHble - nonynpo3padyHbiMA |/|306pa>|<eH|/|;|M|/| B rpagauundax ceporo).

CootBeTtctBytoT TOCT 21.206-93.

Tabnuua 12
YcnoBHoe n3obpaxeHune Onucanune
nnockoe ob6bemHoe
zu]] L Kpect
_ -

JL

Tpy6a npsimast ropnsoHTanbHas

Tpyba npsimasn BepTUKanbHas

Ctpena. Bugpxetbl 06beMHOro
n3obpaxeHns npeacraBneHbl B
YyeTbIpex BapmaHTax B
COOTBETCTBUM pa3HbIMK yrnamm

nosopoTa

Ctpena obpaTHasa. BugxeTbl
06bemMHoro nobpaxeHus
npeAacTaB-neHbl B YETbIPeX

BapuaHTax B COOTBET-CTBUMU

pa3HbiMuK yrnamm noBopoTa

=R

Tpy6a_VYron. BuopxeTbl 06 beMHOro
n3obpaxeHnsa npeacTaB-neHbl B
YyeTblpex BapyaHTax B COOTBET-

CTBUU pa3HbIMK yrnamm noBopoTa.

L
BB

e L U =l

Tpy6a_TponHuk. BugxeTsl

06beMHOro n3obpaxxeHus

npencrtaBrie-Hbl B YeTbIpEeX
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YcnoBHoe n3obpaxeHune Onucanune

nnockoe obbemMHoe

BapunaHTax B COOTBET-CTBUU C

pa3HbiMUK yrinamm noBopoTa

Tpy6a_YronCkpyrnHJ1(06bémHas)

Tpy6a_YronCkpyrnHIT(o6bEMHas)

Tpy6a_YronCkpyrnBJl(o6bémHas)

Tpy6a_YronCkpyrnBll(o6bémHas)

Fen s

11.4.2 OnemeHmbl, uzobpaxarujue passiudHbie MexXHoO/I02u4yecKue

ycmpolicmea

B Tabnvue 13 npuBedeH nepevYeHb 3feMeHToB Ounbnnotekn «InemeHThbl
MHEMOCXEMbI» - U300paXeHUn TEXHOMOIMMYECKMUX YCTPOWUCTB, 4YacTO BCTPEYaLMXCA Npu
NOCTPOEHNN MHEMOCXEM Pa3fnNYHbIX TEXHOMNOrM4Yeckux npoueccos. B Tabnvue Owunbka!
MCTOYHMK CCbINKM He HaWAeH. OMnucaHbl MNapaMeTpbl CBA3bIBAHUSA 3SfIEMEHTOB C

MCTOYHUKaMWN OaHHbIX.

Tabnuua 13

Mpadunyeckoe Onucanune

o00o3Ha4veHue

Komnpeccop

Komnpeccop 1
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"padpunyeckoe

o0o3Ha4vyeHue

OnucaHve

3aaBukka

3agswmxka (o6bemHast)

KpaH waposbin. BkritoyaeTt Bpems
xo4a v BpemMs oTpbiBa. B
3aBMCUMOCTUN OT COCTOSIHUSA

MEeH4AET LBeT.

KpaH c nonoxeHuem. B
3aBMCUMOCTU OT COCTOSIHUSA

MeHsieT oopmy.

TpPEXNO3NUNOHHBIN KpaH. B
3aBMCUMOCTUN OT COCTOSIHUSA

MeHSAeT oopmy.

Apmatypa

XonoaunbHUK

BeHTtunarop

CenapaTtop. Mogenb cenapatopa
C AByMs (hazamu, XXnakom n

rasoBou

Onadparma
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"padpunyeckoe

o0o3Ha4vyeHue

OnucaHve

OBYX MNOTOKOB

3men_rop(TennoobMeHHMK)
Mopgenb TennoobMeHHMKa,

paccynTbiBaroLWlaa Te nnoobmeH

Tabnuua 14
KoHdoury- | KoHdurypaumnoH
ID MapameTp Tun . OnucaHuve
pauus -Hbl WabnoH
Budxxem "KpaH wapossit" (EI_Kran_Sh)
KomaHga Ha
. | MNonHas
com KomaHga Jlornyecknin Parametr|com 3aKpbITUE/OTKPbLITU
CBSA3b
e
] MNonHas KopoTkoe nvis,
shifr Wndpp Ctpoka Parametr|[NAME
CBS3b Wwndpp, NnapameTpa
CocTtosiHme _ | MNonHas Parametr|st_clos | 3akpbiToe
st_close Jlornyeckunn
"3akpbITO" CBS3b e COCTOSAHME KpaHa
CoctosiHne _ | MonHas Parametr|st_ope | OTkpbITOE
st_open Jlornyeckunn
"OTKpbITO" CBA3b n COCTOSAHME KpaHa
Budxxem "KpaH c¢ nonoxeHuem" (El_Kran_polozh)
CrteneHb
lNonoxeHnn | BelwectBeH- | BxogHas
out 5 Parametr|out OTKPbITMSA/3aKPbITK
e HbIV CBSI3b
A KpaHa
Buodxem "Tpéxno3uyuoHHbIl kpaH" (Kran_3_pos)
CreneHb
NonoxeHnn | BewectBeH- | BxoaHas
out . Parametr|out | OTKpbITUA/3aKPbITUS
e HbIV CBA3b
KpaHa
Bupxet "Komnpeccop" (Compressor)
_ | NonHas KomaHga Ha
com KomaHpa JNornyecknn Parametr|com
CBSA3b nyck/OCTaHOB
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Ana suopxetoB "KpaH waposbin”, "KpaH ¢ nonoxeHuem", "TpEéxXno3nUMOHHbIN KpaH"

onvcaHa npoueaypa OTKpbITUA/3aKpbITUsI, JOCTYNHAsA A4S NPOCMOTPa U peaakTUpoBaHUS Ha

Bknagke «ObpaboTka» BuaxeTa (pucyHok 136

11.4.3 Odpyaue annemeHmMbl

B Tabnuue 15 npuBeaeH nepeyvyeHb BCrnomMoraTtesibHblX 3JIEMEHTOB AJ14 NOCTPOEeHUA

MHEMOCXEM. HEKOTOpble U3 HUX coaepXxaT CKpunT, onucbiBalLWNM NX MNoBedeHune. B

Tabnuue 16owmnbKa!

MCTOYHMUK CCbINIKW He HauaeH.

CBA3bIBaHNA BUOXETOB C UCTOYHUKaMWN OaHHbIX.

Tabnuua 15

)-

npeacTaBneHbl napameTpbl

@ Peaaktop nonb3oBaTenbcKoro HHTEpG

©aitn  PemakTiposadue MpoekT Buypkel OkMo  Bug Mool

QTstarter

B i |25 0 A 7 @ = B R EBEe
= Bugprer G
;% T = ‘ T=] | BuEanoTeunsii sumer: ELkran_sh 5 ]
& INSMEHTLI MHEMOCK eMbI EWBAMaTeKa Bumker ‘ ATpUBYTEL ‘ Ofpabotka | Ceasu
- ® Kommpeccop BuaKeT
i P Kovnpeccop_1 Bumker 1d | s | Tun agriers | pagouss oonac| ogpas, KOHIMrYpaLYE | KO Hryp 3L oHHBI WwagnoH =
g ® Curianusaun BrimKeT e
= et Brivker i Id Crpoka | Her
- = path  Mys apoka | Her
T EPSH © nenexeren E”Mer parent  Poaurens Gpoka | Her
el . aer owner Bnameneu  Crpoka | Her
- Efpe;;;?;;;';::) g:x: perrm  Aocryn BIGOp Lenbix 0;256,288;2. Her
— ~root KopeH Ccrpoka | Her
)= Crpena opathanlMlofbertan)  Braxer o i ‘ o
W Crpena opatHanBH(Gbemkan)  Buxer name P
I Cpens ofipatHanBBlooemHar)  Baaxer ::"’ ;’::;i::e ;eni;lemm } :::
<= Cpena ogpaTusArnOGemtan  Eiger active  Aktuprbii  florweeckin | Her o
= Ofpee Braker geomX leomerpusmx  Bewecrsert... | Her
TPyBa MPAHEA FapUEOHTANbHEA Buaxer geomY eoMeTpURY  BewWsCTBeHH.. | Her
= TPy MpAMaR rOPHSOHTANLHAA(DG. . BHIKET Il Kt Bt | o
Tpy6a nparan BepruKanshan Buaxcer geomH  reoMeTpusie... BewscreeHH. .. | Her
n prEavnpraﬁ BEpPTMKANbHAA(DAL...  Braker e Rt BTt | =
= g”;;":a E:xz; goom. [eomeTpuny... Bewscros.. | Her
& rpera (s emaR) ermcor geomZ leomerpumz  Llensiit 0:1000000] Her
B crpenasHoseman Ermcor geom.. leomerpuso.. Llensiii 0;1000] Her
tipTool  MoMowe:nog,.. Crpoka | Her
I CrpenaBBlofbemuan) Brigrer ]
ATpUBYTH EE] l [068BMTL STPUBYT ] [ VAaMUTE 8TpUBYT l
ATpUEYT | 2uauerme
1d EL_Kran_sh ik npoueayper: | JavaL ke Cale.Java Seript [~ Bornenerin npoueaype nd): [ 1000 ]
Myt Snilb_PminElsfwdg_EL Kran_Sh .
PomuTens  fwib_originalsfwdg_EIFigure ; using Special .FLibSYS;
P © cl=(focus &6 cl=—"#d3d3d3") ? "#80ddf" : "#d3d3d3’;
- Kopews  ElFigure 4 fillColor = "gray
Mg K paH Wapossiit 5 if( st_open != EVAL_BOOL && st_open ) fillColor = "green';
& if( st_close VAL_BOOL && st_close & !st_open ) fillColor = "red";
- OnMcaHme i
&
= BKIMOUEH true El
AKTHEHEIR  true 10
TeomeTpia [0, 0, 100, 100, 1, 1,0, 0] 11
Momows — [] 12 -{
. 13 sval = strParse(event
KOHTEKCT. .0 ?KPNW'DLP&” 14 messPut (" "1,
Apelreiclose 15 if( sval == "" ) break;
16 else if( sval ~open" ) { com = true; messPut("OP:user" +shifr+"'. Komanpna : : : 3AKPHTB"); }
Ofpafior... ws_Focusiniopen:/pg_control/pg ElCadr 17 else if( sval “close” ) { com = false; messPut("OP:u Ciashifre''. Kowamga © @ : OTKPHTB™); }
18 else ev_rez+=sval+"\n'";
- kA [1, black-127, CnnowHas] i -
20 R 000000 | 20 event=av_rez;
3anonHe.. [red,] -
Vron nos., 0 < D)
Line: (0170 (#5145 ) #000000- 12/
Lines (501703 (35135)::#000000- 1272
Line:(95(45% (95]95)::#000000- 1272
line: (50703 (S0[35)::::

PucyHok 136

11.4.4 [Opyaue anemeHmMbI

B tabnuue 15 npuBeneH nepevyeHb BCOMOraTernbHbIX 3NEeMEHTOB A5t MOCTPOEHMS

MHeMOCXeM. HekoTopble M3 HUX coaepXaT CKPUNT, ONUCbIBaKOWKMKM MX noBedeHue. B

Tabnuue 160wunobKa!

MCTOYHUK CCbINKM He HanaeH.

CBA3bIBAHNA BUOXETOB C MCTOYHUKaAMW OaAHHbIX.
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Tabnuua 15

YcnoBHoe 00o3HavYeHue

OnuncaHve

CKpyrneHHbI NPAMOYrONbHUK

CKpyrneHHbI NPSMOYTrofnbHUK (0O bEMHBIN)

CKpyrneHHbI NpAMOYronbHUK (BapuaHT 2)

-

O
j
|

Lkana
YpoBeHb
JInHns
. Curhanusauymsa
Tabnuua 16
KoHurypauoHHbIN
ID MapameTp | Tun KoHdurypaums OnucaHue
LwabnoH
Budxxem "YpoeeHb"
. Makcrmym
max | Makcumym | BeliectBeHHbI | BxogHas cBssb | Parametrjmax
LuKanbl
) . _ MuHUMyMm
min | MuHnmym | BewiecTtBeHHbI | BxogHasa cBa3b | Parametr|min
LuKanbl
5 3HaveHve
var | 3HayeHue | BewecTtBeHHbI | BxogHas cBaA3b | Parametr|var
YPOBHS
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11.5 Bubnuoteka INEeKTPOINIEMEHTOB MHEMOCXEM NOJIb30BaTeSIbCKOro

nHTepdenca (ElectroEls)

BubnuoTeka anekTpoaneMeHToB co3faHa Af1s NpeoCTaBNeHNs 3NeKTPO3NIEMEHTOB
MHEMOCXEM MONb30BaTENbCKOro NHTepderica, CTPOMTCS Ha OCHOBE NPUMUTUBOB BUOXXETOB
n moaynsa JavalikeCalc.

Ana nogkntoveHns BubnmnoTekn «ONEKTPOINIEMEHTOBY» K NPOEKTy Heobxoammo B
naHenu ynpasreHus rpadu4eckoro pegaktopa BblibpaTb BuoxeTbl M 13 BCNMbIBaKOLLErO
MeHIo BblbpaTb 6ubnunoteky ElectroEls (pmucyHok 137

B CBOEM cocTaBe 6ubnunorteka cogepxut Oonee 20 rpaduyeckmx 3rEMEHTOB,
ncnosibdyemMmblx nNpu  OpMMpPOBaAHMM  MHEMOCXEM  MOSb30BaTENbCKOro  UHTepdenca
ynpaBsrieHns TEXHONOrMYECKMM NPOLECCOM B 061acTn aNeKTPOIHEPreTUK.

Mo YMO4YaHu o BCe BUOXKETbI MMEerT MacLuTab no obenm ocsam, paBHbin "1", a ux yron
nosopoTa coctaBndaeT "0" rpagycoB. BO3MOXHO N3MEHEHME 3HaYeHUN YKa3aHHbIX aTpnbyToB

ANS 3afaHNs )XenaeMbiX NPOMNoPLUNA.

11.5.1 OuHamu4eckue 3nieMeHmbI 6ubnuomexu

B Tabnuue 17 npuBeaeH nepeyeHb pasnnMYHOro Buaa BbiknovaTenen u nepeknoyartenen
B pasnM4YHOM COCTOSIHUW. B Tabnuue 18 npuBeaeHbl napaMeTpbl, NOCPEeACTBOM KOTOPbIX
OCYLLECTBMNSAETCS CBSA3b 3NIeMeHTa C UCTOYHUKOM [aHHbIX.

Tabnuua 1).
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http://wiki.oscada.org/Doc/JavaLikeCalc?v=2w6

Brgser

lra Tin B
= ElectroEls ELf. .. [
Eatapen BuoseaTt
MNpeofpazoeaTenke NOCTOAHHOMD TOKA Bunoear
EbinpAmMMTans BuoseaTt
PeakTop Buasear
- TpaHchopmaTop EBunoxear
| PyAMUAEHME 0OHONONKCHEIR B ar
} El_KeySqr_1_tst EBunoxear
i BelkAKUaT N -NpeA0xpaHUT ke BuioseT
,\ El_KeySqr_2_tst EBunoxear
I PYyEMAEHKME 0OHOMNOMKCHEIR SETOMATHMYSCKMA BuoseaTt
:‘ El_Keysqr_3_tst BugaT
- H PYSMABHWE ABYXNOARK CHEIM 3BT OMaTMUS CKIA BuoseaTt
- EL_Keysqr 4 tst Buoseat
-1 Mepeknouatans ¢ HEATPANEHEIM LEHTPANEHBIM NOADKEHMEM BUdkKeT
11. El_KeySqr 5 tst Bk aT
=y | MpegoxpaHKUTens-BeIKAKYaTENE 2 EBunoxear
:\ El_KeySqr_&_tst Bugweat
I Py SMAEHME O0HOMNONRKCHE (K Py Buoxear
- [N EL_KeyRnd_1_tst BumpkaT
i BbIKAKYaT 2Nk -NpeaoxpaHuT enelkpyT) BuioseT
- | N El_KeyRnd_2_tst BuaskeT
I PyAKABHMEK 0OHONOAKCHEIR aBTOMaTMHeCcKMAlKDYr) Bums et |
- | N El_KeyRnd_3_tst BuaskeT
- BRIKAKYAT2NE BuiasaTt
- EL_kKrug EBunoxear
TpaHcdopmaTop © AEYMA BETOPKYHEIMI OGMaTKaMM Bugweat
- - ZazemneHMe BuoseaTt
- — El_Lhor BuoseaTt
| EL lvart Bug et
§ MHOYKTWMEHOCTE BuoseaTt
- [%| Sharp BugkeT ~]

PucyHok 137
B cBoéM cocTtaBe 6Gubnunoteka cogepxut 6onee 20 rpadmnyecKknx 3NEMEHTOB,
nucnonb3yemblx npuv  OPMUMPOBAHUN MHEMOCXEM MOMb30BATENbCKOrO  UHTEpdenca
yrnpaBneHus TEXHONOrMYECKMM NPoLEeCccoM B 061acTn SNeKTPOSHEPreTUKN.
Mo ymonuaHuio BCe BUOKETbI MMET MacwTtab no obenm ocam, paBHbid "1", a ux
yron nosopoTta coctaesndet "0" rpagycoB. BO3MOXHO M3MeHeHMe 3HavyeHUN YKa3aHHbIX

aTpMOyTOB AN 3afaHMA XKenaeMblX NPONopPLUA.

11.5.2 [AuHamu4eckue 3sieMeHmMbl 6ubsiuomeku

B Tabnuvue 17 npuBeaeH nepeyeHb pasnnuyHOro BuAa BbiKNtovaTenen n nepeknoyaTenen
B pasnuMyHoM cocTosiHuu. B Ttabnuue 18 npuBegeHbl napameTpbl, NOCPESCTBOM KOTOPbIX

OCyLleCTBIIAETCA CBA3b 3JieMeHTa C NICTOYHUKOM OaHHbIX.

212



Tabnuua 1

"padhmnyeckoe nsobpaxeHne anemeHTa

COCTOAHME BKITHO4YEeH COCTOAHME BbIKITIOYEH

OnucaHune

PybunbHuk

OZIHOMOJTHOCHBLIN(KPYT)

MpepoxpaHuntesns-

BbIKIro4aTens(Kpyr)

Py6unbHUK 0g4HONOMOCHLIN

aBTOMaTUYECKUN(KPYT)

Py6unbHUK 04HOMNOMOCHbLIN

MpenoxpaHutens-

BbIKINO4YaTesb

Py6unbHUK 04HOMNOMOCHbLIN

aBTOMaTUYECKUIN

PybunbHUK ABYXMOMOCHbIV

aBTOMaTUYECKUIN

o ———— e e ey

MepekntovaTens ¢
HenTpanbHbIM

UeHTparibHbIM NOJ1IOXXEHNEM
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padmyeckoe n3obpaxeHne aneMmeHTa Onucanune

COCTOAHNE BKITHOYEH COCTOAHNE BbIKITIOYEH

MpenoxpaHutens-

BbIKMoYaTenn 2

BbikntovaTtenb

e [ off o
Tabnuua 28
KoHgourypaunoHHbIN
ID MapameTp | Tun KoHdurypaums Onucanue
LwabnoH
Budxembi:  "PybunbHuk  odHonosmocHbelU(kpya)" (El_Key 1),  "lpedoxpaHumeris-

ebikrtodamernb(kpye)"” (El_Key 2), "PybunbHuUKk 0OHOMOMOCHbLIU asmomamu4ecKkut(kpya)”

(El_Key_3)
val 3HaueHune | Jlornyecknn | BxogHasa cesasb | Parameter|val
Budxemsbi:  "PybunbHuk  o0HonostocHbil"  (EI_KeySqr 1), “lNpedoxpaHumerb-

gbikmoyamens"  (El_KeySqr_2), "PybunbHuk OOHOMOMIOCHBIU —asmomamuyeckuu”
(El_KeySqr_3), "PybunbHuk 08yxnontocHbIl — asmomamudeckult” (El_KeySqr_4),

"lMpedoxpaHumernb-ebiknoYamens 2" (El_KeySqr 6)

val 3HauveHune | Jlornyecknin | BxogHas ceasb | Parameter|var

DESCR | Onucanne | Ctpoka BxogHas cBasb | Parameter| DESCR
Cratyc .

st Nornyeckun | BxogHas ceA3b | Parameter|st
owmnbKm

Budxem "lepeknrodameris ¢ HelmparbHbIM yeHmparbHbiM rnosioxeHuem” (EI_KeySqr _5)

val 3HauveHne | Jlornyecknin | BxogHas ceasb | Parameter|var
vall 3HayeHne | JNlormdecknn | BxogHasa cesasb | Parameter|var
CraTtyC 5 Parameter|st
st Jlornyecknn | BxogHasa cBsi3b
oLnBKM

11.5.3 Cmamu4eckue anneMeHmMsbl 6UbnnuomeKku «d1eKMPO3sIeMEeHMbI»
B Tabnuue 3
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padmyeckoe n3obpaxeHue Onuncanwue
NHOYKTUBHOCTb
5 Peaktop
TpaHcdopmaTtop
TpaHcdopmaTop ¢ ABYMS BTOPUYHBIMUA
obmoTkamm
3asemMneHue
-
baTtapes
H-H-H
Bbinpamutenb
p
Npeobpa3oBaTtenb NOCTOSAHHOIO TOKa
peobp

11.6 3nemeHTbl 6GUGNUOTEKN «NT-tmp»

Bubnunoteka «NT-tmp» coaepXuTt anemMeHTbl TexHonorndeckoro obopyaosaHna ACY

TI (tabnuua 20).

Tabnwnua 20
Mpadmyeckoe nsobpaxeHune OnucaHve
AHarnoe
Mone oToBpaxkeHus aHarnoroBbIX

napameTpoB. B 3aBucumocTM oT Tuna

napamMeTpa OKpallieH B pasHble LBeTa:
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"padunyeckoe nsobpaxeHue Onucanve

TemnepaTtypa (T) -3eneHbln;
nasnenue (P) — cepbii;
ypoBeHb (L) — cuHui,

pacxopn (F) — po3oBbIn.

9 npeacTaBneHbl cTatnyeckne anemMeHTbl Gubnuotekun. Npadmyeckoe nsobpaxeHune

anemeHToB cooTBeTCTBYET TpebosaHuam MOCT 2.723-68.

Tabnuua 3

"padhmnyeckoe nsobpaxeHune OnucaHune

g NHAOYKTUBHOCTL

5 PeakTtop

8 TpaHcdopmaTop

TpaHcdopmaTop ¢ ABYMSI BTOPUYHBIMUN
obmoTKamm

1 3asemneHune
' >

H-H-H warepe

Bbinpamurtenb
p

MpeobpasoBaTternb NOCTOAHHOrO TOKa
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11.7 OnemeHTbl 6UGNUNOTEKN KNT-tmp»

Bubnunoteka «NT-tmp» coaepXxuT anemMeHTbl TexHonorndeckoro obopyaosaHna ACY
TM (tTabnuua 20).

Tabnuua 20

Mpadmyeckoe nsobpaxeHue OnucaHve

AHarnoe

Mone oTOOpaXxeHust aHanoroBbIX
napameTpoB. B 3aBucumocTn oT Tuna

napameTpa OKpalleH B pasHble LBeTa:

TemnepaTtypa (T) -3eneHbln;

nasneHue (P) — cepbii;
YypOBeHb (L) — cuHun;

pacxopg (F) — po3oBblIn.

lucmozpamma aHaI0208020 napamempa

Cnpaa OT  WkKanbl  UCTOrpammbl
HaxoasTcs  Gnoku, oTBevawwme 3a

oTobpaxeHue cpabaTbiBaHUS AUCKPETHbIX

YCTaBOK (BEPXHUX/HWKHUX  aBapUNHbIX/

npegynpeaun-TenbHbIX/PU3NYECKNX).
BHyTpn ©OnokoB HaxoasTcs  3HaYeHus

ycTaBoK. Bnokm coegmHeHbl €O wWkKanomn

--=-1L'n NVHUAMWN, LBET KOTOpbIX 3aBUCUT OT Tuna
YCTaBKMU:

- aBapuiiHas ycTaBKa — KpacHasi NMHUS,
- npeaynpeauTenbHas ycTaBka — XeénTtas
NNHUA,

- (pmsmyeckas ycrtaBka — 6enas nuHNS

Hacoc

LiBeT nukTorpammbl 3aBUCUT OT pexuma

ynpaBieHuA n akTMBHOCTU Hacoca.
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"padunyeckoe nsobpaxeHue Onucanve

Anekmpo3adsuxxka

CocTosiHMe 3aaBMXKKM  3aBUCUT OT  ee

dopmMbl 1 LBETA.

KnanaH omcey4Hol

N3o00paxeHne 3aBUCUT OT COCTOSIHUS
KnanaHa: OTKpbIT, 3aKpbIT, NPOMEXYTOYHOE
NonoXXeHne, HeonpeaeneHHoe NonoXxeHue
(oAHOBPEMEHHO MPUCYTCTBYKOT CUrHasbl
OTKPbITOTO U 3aKPbITOFO  COCTOSIHMS

3a4BVIXKKN).

KnanaH peaynupyrowut
Pagom ¢ knanaHom  un3obpaxaeTtcs
perynupyembin  napameTtp. CocTosiHue

3aBWXKN 3aBUCUT OT €€ (bOprI n uBeTa.

Annapam 8030yWHO20 Ox/axX0eHus
! B 3aBuMcMMOCTM OT COCTOsIHMSA annaparta

|
v ll<r, :
R A AMIEMEHT OKpaLLVMBAETCA B pasHble LBeTa:

3€eeHbIN - BKITHOYEH, pO3OBbII7I - BbIKITHOYEH.

Ha MHemocxemax COCTOsIHMEe TexXHOMorm4yeckoro obopyaoBaHua uHAUUMPYETCS
N3MEeHEeHneM LiBETOBOM raMmbl MUKTOrpamMMbl cregytowmm obpasom:

- 3eNeHbln LBET — KpaH OTKPbIT, aBapus OTCYTCTBYET;

- KpacHbl UBET — KpaH 3aKpbIT, akKyMynsaToOp BKMYEH, NUTaHWE AdaTtyvka —
BKINIOYEHO, aBapus NuTaHus/ ceasu/akkymynaropa/220;

- XenTbln UBEeT — KpaH B MPOMEXYTOYHOM COCTOSIHUU;

- CepbIN LUBET — aKKyMYNATOP OTKIIKOYEH, NUTaHME AaTymKa OTKIHOYEHO.

Mo Bcem anemeHTam Tabnuubl BbIBOAUTCS OKHO YyrnpaeneHusa. OKHO ynpasneHus

aHanorom npeacrtaBneHo Ha pucyHke 141. Peanusauus okHa 3aBMCUT OT NMPOTOKOS1a CBA3U

HWKHErO YPOBHSI.
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sinsonie PAR ke | £
| 3navenue Hed P |
Yet. Beop, 3HaueHne
:AB.MaKC. -
]| Maxe. || ] - — |
u M. -
| aeMme 3
| DEMACK/MACK | | PEMOHT |
| Cmena finan || BHINOJHNTE |
Onan. MIN | | -100.0
Ownan. MAX 450.0 1100

PucyHok 138
12. PABPABOTKA NMPOEKTA

12.1 O6wan yacTb

HenocpencrtBeHHaa  KOHurypauma W CBOWCTBA KOHEYHOrO  UHTepdeunca
BM3yanusauum copepxxatca B Npoekte uHTepdernica Busyanmsaumm CBY. MoxeT ObiTb
CO3aHO MHOXECTBO NPOEKTOB MHTEP(encoB BU3yanunaawmu.

Kaxkgblh NpoOeKT BKMoYaeT Buaeokaapbl M3 Ombnmnmotek BuOEOKaapOB/BUOKETOB.
Bupeokagp npenoctaBnAeT MHCTPYMEHT ONs NPUBA3KW OUHAMUKW K OMUCAHHBbIM B HEM
cBovicTBaM. Bce cBoncTea Bugeokagpa MoryT ObiTb CBA3aHbl C AUHAMWKOW UNW ONpeaeneHsbl
KOHCTaHTaMu, a MOryT BbICTynaTb B ponu wabnoHa ans opMmpoBaHUA MPOU3BOOHbLIX
CTpaHuu,

[na co3gaHusa HoBoro npoekTa B rpaduke B SCADA Heobxoanmo:

- co3naTb 6a3y AaHHbIX ANna XxpaHeHusa npoekta B PostgreSQl;

— B cuctemMHoM koHgurypaTtope SCADA co3gaTb B[] ¢ 06s3aTenbHOM NprMBA3Kon

kK B, coenaHHowW B npeablayLwem nyHkKTe;

- co3gaTb B CUCTEMHOM KOH(pUrypaTope UCTOUHUKU OaHHbIX U NepeMEHHbIE;

- B pedakTope nonb3oBaTenbCKOro uHTepdenca B noacucteme «BuaxeTbi»

cosfgaTb:

- OubnnoTekn BM3yanbHbIX 3IEMEHTOB MNPOEKTa nyTeM KonuvpoBaHusa nmbo
NPOEKTUPOBAHNSA HOBbIX;
- BubnuoTtekn BMOeoOKagpoB.;
- €034aTb U 3anonHUTb BUAEOKaapbl dfeMeHTamu,
- co3faTb NpoekT B nogcucteme «[lpoekTbl» penakTopa Mnosib30BaTeSNIbCKOro

NHTepderica c NOAKMIYEHNEM CO30aHHbIX paHee B1BNMOTEK N 3NEMEHTOB.
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NcToYHMKaMN [aHHbIX SIBNSOTCA KOHTPOSMepbl C napameTpamu, co3gaHHble B
nogcucteme «COOp [AaHHbIX» C WUCMOMb30BaHMEM LWAGMOHOB WM CNPOEKTUPOBaHHbIE
CaMOCTOSITENBHO B 3aBUCMMOCTM OT TpeboBaHWUA NOCTaBNEHHOW 3aaauun.

Nanee paccMoOTpUM BbIMOSTHEHUE Kaxaoro Lwara 6onee noapo6Ho.

12.2 Co3spaHue B[] ana 6aszoBoro npoekra

MpoeKkT wumMeeT MOAYMbHYK CTPYKTYPY W CO30aEeTCA Ha OCHOBE PasfiMyHbIX
onbnunotek: OMBNMOTEKM BMOEOKAOPOB, OMBIMOTEKM [OMHAMUYECKMX W  CTaTUYECKUX
3afieMeHTOoB Buaeokagpa, bubnmoTekm cepBUCHbBIX 31eMEHTOB (KHOMKM Bbi30Ba BUAEOKaAPOB,
WHOMKATOPbl BPEMEHN U T.4.).

B A-COO®T Bce anemeHTbl xpaHaTcsa B B[l (npegnodtutensHee Mcnonb3oBaTb
PostgreSQL). [JonyctMmo npousBonbHOe pasgeneHne anemeHToB no bBll: BO3MOXHO
XpaHeHne Bcex anemeHToB B ogHonm B[], kaxgoro anemeHTa B otaenbHon B[, xpaHeHue
Kaxkgown rpynnbl anemeHToB B cBoen B[. [Ons 6onbwnx npoektoB ygobHee pasgeneHue
6mbnuoTtek no rpynnam anemMeHToB. PaccmoTpum panee cosgaHue NpoekTa, AaHHble

KoToporo xpaHsTcs B ogHon B[] PostgreSQL.

12.2.1 Co30aHue Hoeol B[] e PostgreSQL

Cospatb HoByk B[l MoxHO ABymMsi cnocobamu: ucnonb3ys npunoxeHne pgAdmin

UM BbINOSTHMB KOMaHAy B TepMmuHane Fly.

12.2.1.1 Co30aHue B[] yepe3s npunoxeHue pgAdmin

Ona cosmaHna HoBon B[l B PostgreSQL HeobxognMmo 3anTuM Ha BKAagky
«Pa3paboTka» U3 MeHto «[yck» 1 3anycTuTL NpunoxeHne pgAdmin; P2

B okHe «Bpaysep obbekToB» BblbpaTh postgres (localhost:5432) — Basbl AaHHbIX U
HaXkaTb Ha NpaByo KHOMKY MbIwK (PucyHok 139). /3 BcnnbiBatoLwwero MeHo BolopaTh NyHKT
«HoBas 6a3a gaHHbIX...» U B nosiBuBWeEMCA OkHe «HoBas 6asa gaHHbIX» BBECTU UMS

«NewDB» (PucyHok 140).
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pgAdmin 111

Oalin [paeka MNarvHel Bg  MHCTRYMEHTH 2
&Y |
&2 || icaodicTea) | Cramnctika | 3asrorMocT | 3asucHmbe =
B rpynns cepsepos =
Ea3a AaHHsix [ Bnagenen [ karmmertapni
= B cepeepw (1) —
@ post e alhast 54az [/ DB_ARHIV_GKS1  postgres
pastares (lacalhosti S432) (38 MI_TEMP postgres
SIS £ oot pantn (113 — postares
% Tabnrumbie npog|  CDHOBATe P postgres
5 Mpynnossie ponn postgres
# £ Ponu exopa (1) OTUETE! » P postgres
T8 TEMFT postgres
(38 Trends postgres
(3 base postgres
(3% post_scada postgres
(3% postgres postgres
1 I i

PucyHok 139

W pgadmin IIT = | B3| K

Dafn [Opaska MNarkHbl B AHCTPYMEHTH 2 ‘

W@ B PEE-P T
d
Ll U:Csuicrsa ] CTaTHCTHKa T3EEMEMMOCTM ] 33BMCHMBIE ]

= B rpynno copospos (LBOICTES

= H cepeepol (1)

HoBafA (333 AAHHDIX...

= [1 postgres (lacalha .
g CeoficTea Onpe,qeneHMel HepeMeHHblEl HpMEMnErMM| MeTicn EeannacHuETMl SQLl
= E e )
+ [ TaBnnunele npocTpancTea (2) WMA INEWDB
S8 Mpynnoetie ponu () oD I
+ S pomm exoga (1)
——
KOMMEHTapHA

Cnpaska ok & o1menmTe

I 7

PucyHok 140
Mepenga Ha Bknagky «OnpepeneHve» MOXHO 3agaTb Xxapaktepuctukm BL:
Koguposky, wabnoH B wn gpyrme (PucyHok 141). lNoateepantb co3gaHue Hosou B[

HaxxaTnem Ha kHonky OK 1 BbINTU 13 npunoxeHus pgAdmin.
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Hoeas Gaza AaHHBIXK...

CeobcTea  CnpeaensHHe | MepeMeHHbIE | MpHBHAErHH | MeTKH ﬁeaonaCHocml SQLl

i

Koaupoeka |UTFEI

LatnoH |

TalnM4YHoe NPOCTPaHCTED |3HaHEHME tablespace no yMondaHno

e Lele

ConocTaeneHKe |

THN cHMBONa |

Makc, YUCno NogHAKLYeHHA |—1

OI'[]EIHM‘-IE!HVIE CHEMbI

Crnpaeka (:SQK ‘ %OIMEHMW|

|

PucyHok 141

12.2.1.2 Co30daHue Hoeoli B[] komaHAolU 6 mepmuHane Fly

Ana cosgaHns HoBon B[l HeobxoaMmo Bbi3BaTb OKHO TepMuHana u 3anycTutb
obono4vky psqgl OT wuMeHM HenpusunermposaHHoro nonb3osatens OC - postgres
(agmuHncTpatop B[1), BbINONHMB KOMaHAY:

psql —U postgres

Mpn aTomM cucTema nNoONpocUT BBECTU MNapofib Ans nornb3oBaTtens postgres. B

pesynbTaTe, B OKHE TepMUHaNa BbICBETUTCS nNpurnawieHme postgres=#.
[anee cneanyet co3natb HOBYHO 6a3y AaHHbIX KOMaHOOMN:
create database <uvmsa b[1>;

BbInTK 13 nporpammHon 0605104kun psql kKomaHaom \g.

12.2.2 [fobaeneHue Hoeol B[] e SCADA.

Ansa cosgaHua HoBon B B neBon 4actn okHa koHdurypatopa A-CODT (PucyHok
142) packpblTb BKNagky «basbl gaHHbIX». B nosiBuBwemcs cnvcke BbibpaTb Bknagky «b[
PostgreSQL» 1 HaxxaTem npaBon KNasBuLN «MbILLNY» HA HEWN Bbl3BaTb KOHTEKCTHOE MEHIO, B

KOTOPOM BbIOpaTh NYHKT «[o6aBuTby.
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¥ CHCTeMHbIA KoHgHrypaTop: Work station

dain  PegakTwpoBanve  Bwa  Momowe QT Starter

IMO00 LM 200 w3

A
S wark station @ Moayne: PostgreSQL

- 55 Gazbl 4aHHEIX
-

MoMOLLE

& B FireBird
7 Bf PostgraSQ

- NewDE 8 zarpyautb 3 61
W ER s0Lite
4 BesonacHocTs
b Tpancnoptel U @il
Bl Gl TpaHCnopTHEI2

MNonHoe yoaneHwe 6 1: O

wl CoxpaHwte B B[ Ctri+S

Bk | Chiop gammHex |2 Ypanute Ctri-D
(1% MpoEepka AaHH BrlpezaTk 2neMeHT Chrl+ X
b [ Apxmesl

I8 @ Cneuranshsie KonwpoeaTe snemeHT Chri+C
E NonezoeaTened | Borasue 2nement Chrl+y

L8P YTIpaEneHWE Mi

2 OBHOBWTL 3N&MEHTLI epeaBa

0 )
Hax#aTe Ana AofaeneHyWA HOBOMO 3AeMeHTa, B ﬂ

PucyHok 142

B nosBmBwemcss okHe (PucyHok 143) Heobxogumo 3agatb uma u «ID»
(noeHTukaTop) B, B KOTOpOM OyaeT XxpaHuTbCs npoekT. Mma wmcnonbdyetrcs Ans
oTobpaxeHus nonb3oBatento. MImeHa ntobbix 06bekToB SCADA orpaHnyeHbl pasmepom B 50
CMMBOJIOB M MOTYT coaepkaTb Ntobble cnmBonbl (Undpbl, 6ykBbl Nt0OOro andgasnta, 3Hakn 1
T.4.). Ecnn nma obbekta octaetcs nycTbiM, TO BMECTO Hero gnga otobpaxeHus 6yget
ucrnionb3oBatbca wuaeHTUdukatop obvekta. WpoeHtudukatop (ID) wucnonb3yetca gns
obpaweHnn k B BHyTpn A-CODT. VoeHTudukaTtop MOXET cCoaepxaTb TONbKo OyKBbl
naTuHckoro andasuta, UmMdpbl, CUMBOJbI «-» U «_», KOOME TOro Ha4yMHaTb MaeHTUdUKaTop
pekomeHayeTca ¢ Oyksbl. [AnuHa «ID» orpaHnyeHa 20 cumonamu. [ocne 3agaHna UMeHu u

noeHTudgukatopa bl 3akpbITb OKHO Haxatuem kHorkn «OK» (PucyHok 143).

AobaeneHue aneMeHTa E
JofaeneHue >NeMeHTa B y3am
ork Station/sub_BD/mod_FostgreSQL
TKN 3nemeHTa: [B,D, |'l
1o [Project_DB l
KrMa; |Pr0ject_D B| ‘
l W Ok ] [X OTmeHal
Z

PucyHok 143
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B nossuBwemcsa okHe (PucyHok 144) B none BeBoga «Agpec» Heobxoanmo 3agaTb
NoSHbIN NyTb K channy b, B KOTOpoM OyaeT XpaHUTLCS NPOEKT, M YCTaHOBUTb OTMETKY OKOJS10

nyHkTa «BknoyaTb» (ykasbliBaeT Ha cocTosiHue B[ npu 3arpyske).

7 CHCTeMHBIH KOHGHrypaTop: Work station

@alin  PepaktkMpoeadue  Bug  MNomowe  OT Starter
$9 000 BB« 00 w3

A P
- baza aaHHbIX: Project DB
B Work station / -

55 Basel gankeix Ba3a AaHHbIX | Tammuisl

% B DEBF
- @ BJA FireBird ~ CocToAHMa
Ef FostgreSQL
- MewDB
Project DB
E- W B SQLite
- 1) BesonacHocTe

TpaHonopTEl

TpaH<nopTHEIE NEPOTOKOMAR]

| CAop AaHHBIX

- MpoEepka AaHHEIX

ApxHebl

CrneumnansHele
MoAb30BaTeNLCKME MHTEpgeicE]
&P YnpaBnEHNE MOZYTIAMM

)

Brniouen: [

[ocTynHEle TaBnnus!:

<

@
EE

-

I}

Y

O

[l

[ 3arpyanTe CUCTEMY M2 3TOM B A

~ KOHpMrypauma
10: Project_DB

LI [Pro]ect_DE

OnucaHma:

Agpec |;127.0‘0.1;postgres;123456;NewDB ]

KOA0EaA CTpaHMua: [ |v

Brniouate: % B

[lFood

PucyHok 144

Bknountb B[], ycTaHOBMB OTMETKY BO3ne nyHKTa «BkrntodeH» (PucyHok 145).
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W' CHcTeMHBIH KoHpHrypaTop: Work station

©aiin  PepakTvpoBaHe  Bug  MomMowe QT Starter
iﬂ@@ [3[3 @ :@Uf:‘lﬂ

| lArA Z
- baza gaHHbIx: Project DB
B \Wark station J -

EaBbl AaHHElx Eaza gaHHeIx Tafnmue!

© B DEF
& B FireBird — CocTofAHMe
Ef PostgresQL
MNewDB

]

BrrtoqeH: 36
AocTynHele Tagnuue:

W B SOLite

4 BezonacHocTe

B TpaHcnopTel

@ TpaHcnopTHEIE ApOTOKONE!

Bl (2| CAop AaHHbIX

B W MpOBepKa JaHHEIX

-- I ApHuBb

- @ CneupansHele

-- H Nonezoearensckre MHTEpeicel
L P YNPaENeHMS MOSYNIAMU

[Barpyamb CUCTEMY 13 3TOR B[]

— KoHdurypauma
10 Project_DB
Kma: [Project_DB

OnucaHme:

Anpac: [;12?.0.0.1;postgres;111;primer ]

Koaoeana CcTpaHuua: [ |v
A ]
[‘ E]l BrntoqaTk: (%] 5]
(oot
PucyHok 145
12.2.3 CoxpaHeHue B[]. <3
CoxpaHuTb U3MEHEHNSI MOXHO, HaXaB Ha MUKTOrpammy OKHa KoHduryparopa,

nnbo BbibpaB npaBon kKHOMkon Mbiwn «CoxpaHuTb B BI», nubo HaxaB Ha knaeuaTtype

coyeTaHue knasuw «Ctrl+S» (coxpaHuTb) N NOATBEPAUTL COXPaAHEHME.

12.3 Co3aaHne NCTOYHUKOB AaHHbIX

[na npumepa co3pgagnm KOHTPONMep «primery ns otobpaxeHus napameTpoB Ha
Bugeokagpe 1.

Ona atoro B CuctemHom KoHdpurypatope SCADA Bbibepem «CbHop AaHHbIX» —
«Jlornyeckmin ypoBeHb» W, BblbpaB B KOHTEKCTHOM MEHIO CTPOKy «[JobaBuTb», co3gagnm
kKoHTponnep ¢ ID n nmeHem «primer» (PucyHok 146

[anee HeobGxoaMmMo CKOHUIypupoBaTb KOHTponnep. [ns 3Toro Ha BKnagke
«KoHTponnep» yctaHoButb B[] koHTponnepa, BbibpaB v3 BcnnbiBatowero cnucka «b[

KOHTposnnepay. OQNeMeHT Cnucka aosmkeH nmeTb nmsa Bnaa «PostgreSQL.<Uma BO>». e
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<Wmsa B> cooteeTcTtByeT «ID» paHee cosgaHHon B[] - «<PROJECT_DB» (cm. 12.2.2). Nocne

4yero, NOCTaBUTb ranoykm «BKITHOYEH» N «3anyLieH» (PucyHok 147

OTkpbIB BKnagky «lapameTpbl» KOHTponnepa «primer», 4o6aBuTb 5 napameTpos:
A1_Ti, A1_To, A1_Ti, A2_To, C (ana otobpaxeHnsa TemnepaTypbl Ha BXoAe, Ha BbIXo4e M
cymmbl). [1na Bcex napameTpoB HeOOXOAMMO yka3aTb COCTOSHME «BKMOYEH» M 3afaTb

WwabnoHbl: ANA napameTpoB TemnepaTyp - «base.rand1», Ona napametpa cymMMma-

«base.summay.

' CHCTEMHBbIA KOH$MrypaTop: Work station

Tafn  PegakTHpoBadke  Bua  Domowe QT Starter
i9 00 (e [ 2 c 00 WA

|MM:F| . -
B york station KOH]}'JOMEP. primer
B} 5 Baskl AaHHEIX ﬁﬁ
% BesonacHocTs KoHTponnep MapameTpel
" ¥ TpaHnapTel AofaenATe NapamaTpel [ﬂurmuecmﬁ |']
Wi TpaHonopTHElS NpaTy
Bk | CAop aaHHex
=8 Aogyes:

- B BNOYHBIR B
- 4% LNk nprema
T LAk MCTOYHS
DCON knreHT

KonuyecTeo: Becero: 5; BKNWYEHO: 5
MapameaTphl

AL Ti

Al To

AZ_Ti

N

MNapelTi

E[Eiﬁovg:

Kament TEC of
DAQ data imit Aofaeute
B ErluMcaMTene
B Naruyeckui vy
El Connection
KM 101

TestUDFP
mass

[P

PucyHok 148

Ha PucyHok 149

Ha aTtom cosgaHuMe koHTponnepa Primer cunmtaetcsl OKOHYEHHBLIM, MO3TOMY

HeobxoanMMOo COXpaHUTb caenaHHble N3BMEHEHUSI B COOTBETCTBUM ¢ 12.2.3.

Co3aaHue 6MGnMoTekn 6a3oBbIX BU3yasribHbIX 35IEMEHTOB MoOKa3aHa yCTaHOBKa
norunyeckux ceasen ana atpubyta C — cymma. KoHdurypaumsa napametpa «C» nameHsieTcs
nyTeEM MOCNeaoBaTENbHOIO yKa3aHus B COOTBETCTBYIOLUMX MOSISIX 3HAYEHUN craraembix —

anI/I6yTOB, onpepeneHHbIX paHee (Bbl60p 13 BbliMnagarwoLwiero CI'II/ICKa).
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CHCTEeMHbIH KoHpHrypaTop: Work station

Dain  PepakTupoeaHke  Bwua  Momowe QT Starter
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G- Magyme.:
~ B BACYHLIN B [ RGP
& N3 npus 10: primer
T Waos netor Twn of0pyAosaHmna: O
"= DCON kg Wma: | primer
~ ) Kwenr IEQ
4) DAQ data i Onmcarme:
B Brumcnure
Norvdeckui
B Cannection
KM 101 =
B TastUDP
mess Braoqare: (X
= Sanyckars: ¥
ALTI TafMLa NapaMeTpoe No WatnoHy: [LngLevPrm_pr\mer ]
i;:?‘ Tafnmua NapamMeTpoB 4NA OTPaKeHHA: lLUgLevPrmReﬂ_pnmer l
- A2 To MAaHMpOBaHWE BEMMCNSHME: 1
c YpOBEHL MPUOPUTETA 33Aa4M NONYUSHUA JaHHEIX: O
proba
summa =l
| | [
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AofaEgneHHe 3neMeHTa

I

TN zNemeHTa!

AofaeneHne 3nNeMeHTa B yaan:
Work Station/sub_DAQ mod_Logiclev'

7

[ KoHTpoAnsE

Twn ofopyaoBaHKa: [

ID: |Primer1

7]
|
)

lra: [

[ W Ok HXoneHal/

o

PucyHok 146

[anee HeobGxoaMmo CKOHUrypupoBaTb KOHTponnep. [ns 3Toro Ha BKnagke

«KoHTponnep» yctaHoButb B[l koHTponnepa, BbibpaB v3 BcnnbiBatowero cnucka «b[

KOHTposnnepay. OQNeMeHT Cnucka AomkeH nmeTb nmsa Bnaa «PostgreSQL.<Uma BO>». e

<Wmsa B> cooteeTcTtByeT «ID» paHee cosgaHHon B[] - «<PROJECT_DB» (cm. 12.2.2). Nocne
4yero, NOCTaBUTb ranoykmn «BKITHOYEH» N «3anywieH» (PucyHok 147

OTkpbiB Bknagky «lMapameTpbl» KOHTponnepa «primer», nobaButb 5 napameTpos:

A1 _Ti, A1_To, A1_Ti, A2_To, C (ons otobpaxeHus TemnepaTypbl Ha BXo4e, Ha BbIXOAe U

cymmbl). [1na Bcex napameTpoB HEOOXOOAMMO yka3aTb COCTOSHME «BKMIOYEH» U 3ajaTb

LwabnoHsbI: «base.rand1»,

Ans napameTpoB TemnepaTtyp - ANs napameTpa Cymma-

«base.summay.

F{  CHCTeMHbIH KOHGHrypaTop: Work station

@ain  PepakTWpoEaHwe  Bwa  Nomowe QT Starter
§I9 000 BRI+ 00 m@A
|MMH

Kontponnep: primer

KaWtponnep | MapamaTpel

AofaenAaTe NapamMeTpel [ Norudeckui

B Work station
& 55 Basel aaHHex

& BezonacHocTe
} TpaHcnopTel
B} Gl TpaHCnopTHbIE NpoTe
Eb | CAop AaHHEX

Konuyecteo: Bcero: 5; BKNWJYeHo: 5

DCOM knMaHT
Knmant TEC &«
DAQ data imit
BeMMcAWT 2k
Norudeckmi i
- Cannection
kM 101
- TestUDP

mess
8 primer

Ha PucyHok 149

Bl paqyste. MapamaTpe:
- BAOYHBIR BEML ALTi
- &% LNk npureama Al To
L LU0 S MCTOUHE A2 Ti

RN

MNepafTi

Aofaente

PucyHok 148
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Ha aTtom cosgaHue koHTponnepa Primer cuyMTaetcs OKOHYEHHbIM, MO3TOMY
HEeoBX04MMO COXPaHUTb CAENAaHHbIE U3BMEHEHUS B COOTBETCTBUN C 12.2.3.

Co3agaHue 6MbnNMoTekn 6a3oBbIX BU3yaribHbIX 35IEMEHTOB MNoKa3aHa yCTaHOBKa
nornyeckmx ceasen ona atpmbyta C — cymma. KoHdurypaumsa napametpa «C» nameHsieTcs
nyTeM nocriefoBaTeNnbHOro ykasaHua B COOTBETCTBYHOLUMX MOSISAX 3HAYEHUM crnaraemblx —

aTpmbyToB, onpeaeneHHbIX paHee (BbIOOp M3 BbinagatoLero cnucka).

7" CHCTeMHBIH KOH$HrypaTop: Work station

Dain  PepakTupoeaHke  Bwua  Momowe QT Starter

§9 00 e [d|L) 4 c00Q @A

-

|Mr«1ﬂ !

: lMapamerp: C
Bl Work station P P
)
i Bazbl AaHHEX Mapametp | Atpudytel | Apxmauma | Mposepka | KoMurypauws wainoHa
i BesonacHocTh
/S TpaHCnopTel MoKazbIBaTE TONLKD aTpubyTel: (%]
% ssL Mapameatpbl
B £} NMocnegosaren
Bl 6@ Cokarsl 2HadeHMe cnaraemoro 1 [LogicLev.primer.Al_Tl.pam (+) |'l
@ TpaHcnopTHsie np 3HaYeHMe cnaraemorg 2 [Logic LeviprimerAZ_Tiparn (+) |']
Ek | Clop gaHHeIx
B Magyis. CyMra cnaragMelx: [LogicLev.primer |']

- W BNOYHEIA BE

- 4 LNz npue

- Wnkes woro

e mn DCOMN ke

- 0 Knwment IEQ

- 4) DAQ data i
il

B @ BbmHMcuTe
Bl 100 Rormdeckmil |
-- Connection

KM 101

Bl TestUDP

(1

[ l

_ [Jdreod ,
PucyHok 149).
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7 CHCTEMHBIF KoH$HrypaTop: Work station

Dalin  PeAaKTWpOBaHME  BwA  Momoue QT Starter

$9 000 RGBL 200 wa

ima -

KoHTtponnep: primer
Eh Work station P Pip
T Bazbl AaHHbIx e ———
- MapameTpel
%3 Besonachocts PoATER EE2h
- § Tpanenaprel ~ COCTORHM:
@ ssi Craryc: BbI30BBI C Nep 1c. 3aTp: p 62MKc.

3 Nocneposaren

@ Cokernt BrAkoueH: (X

o Tpamcnoprise g sanyue: %
| cdop pameix B J} KoHTpOAnepa:
B mMogye.
i Bnouneit ee [ KaHdurypauna
- 4% Lnos npre ID: primer
7. Wnkez mcro Tun ofopyaoBaHuA: O
DCON ke L [pr\mer ]
« Knawent IEC
-4) DAQ data i Onucanme:
B ] BormcauTe.
=3 Aoryeckui
Connection
KM 101

i TestuDp
Brnkouate: (¥

3anyckate: (X

— Tafnuua napameTpoe No WadnoHy: [LugLevPrrnipnmer

Al_To
A2_Ti Tafnuua NapaMeTpoB A8 OTPaXKaHuA; [LDgLevPrmReﬂiprimer ]
- AZ_To MNaHWpOBaHMe BEUMCIEHUI: L1
: c ¥poBeHE NPMOPMTETE 330a4W NOMTYHeHUA A3HHBIX: O
proba

summa =]

PucyHok 147

[Frosd

OTkpbIB BKNagky «lapameTpbl» KOHTponnepa «primer», 4o6aBuTb 5 napaMeTpoB:

A1 _Ti, A1_To, A1_Ti, A2_To, C (ons otobpaxeHus TemnepaTypbl Ha BXo4e, Ha BbIXOAe U

CyMMbI). ,U,J'IFI BCeX MNapaMeTpoB HGO6XOLI,I/IMO YKa3aTb COCTOAHME «BKITHOYEH» W 3adaTb

LAOSIOHBI:

anda napamMmeTpoB TemMmnepartyp -

«base.summay.

«base.rand1», gns napameTtpa cymma-

# CHCTEMHBIA KOHGMrypaTop: Work station

Tafn  PegaktupoBadke  Bug  Mowmowe QT Starter

$9 000 B4

|MMH

Bk Work station

% Baskl AaHHEIx

200 m@a

KoHTponnep: primer

KonTponnep | MapameTpel

-4 BezonacHocTe

¥ TpaHcnopTel

-- i TpaHCnopTHElE NpOTI

Eh %] CAop paHHeIx

B Mogyits:

- BRNOYHLIR BLIML

- &% LNz nprama

- WUk MCTOUHE
“ DCON knmeHT

-~ o KnmeHt IEC &t

40 DAQ data imit

B

Bl BeMHWCAMTENL
Eb [0 Flormyeckmi
% Connection
K 101
TestUDP

Ha PucyHok 149

AofasnaTe NapamaTpel [ Norgeckiia |']

Konwiecteo: Bcero: 5; BknwoveHo: 5
MapameTphl:
Al_Ti
Al _To
AZ_Ti

0o T

MNepelTi

DofaeuTte

PucyHok 148
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Ha atom cosgaHue koHTposinepa Primer cuntaeTtcs OKOHYEHHbLIM, MO3TOMY
HEeoBX04MMO COXPaHUTb CAENAaHHbIE UBMEHEHUS B COOTBETCTBUN C 12.2.3.

Co3paHue 6MGnMoTeknm 6a3oBbiX BU3yalibHbIX 3IeMEHTOB MokasaHa yCTaHOBKa
nornyeckux ceasen ansa atpubyta C — cymma. KoHdurypauua napameTpa «C» nameHsietcs
nyTemM nocrefoBaTeNbHOro ykasaHus B COOTBETCTBYHOLUMX MOMNSAX 3HAYEHWU crnaraemblx —

aTpmbyToB, onpeaeneHHbIX paHee (BbIOoOp M3 BbinagatoLero crnucka).

¥ CHCTeMHEIH KOH$HrypaTop: Work station

@®ain  PepakTwpoeaHue  Bwg  Nomowe QT Starter
19 00 e [ 2 c00Q WA

|Mr«1ﬂ !

B Work station
B} 55 Basbl AaHHEIX
B+ 4 BeszonacHocTe

Mapamerp: C

MNapameatp ATpUAYTEI | Apxueagma | MNpoespka ] KoHpurypauwa wadnoHa

Ek 5 TpaHcnapTel

E- @ SSL

-- J-} Mocnegoeaten
Bl 6@ Cokarsl

B} @l TpaHcnopTHele Np
Bk | Cfiop AaHHEX

- Momgyie:

MoKazbIBaTE TONLKD aTpubyTel: (%]

MNapamaTpel

ZHadeHue cnaraamoro 1 [LogicLev.primer.Al_Tl.pam (+)

ZHadeHMe cnaraamoro 2: [Logic Lev.primer A2 _Tiparm (+)

Cymma cnaragmelx: [ LogicLlev.primer

- BNOYHLIR BH
- 4% Loz npue
- L Wk WeTo
e DCOM ke

W KaueHT IEQ
- 4) DAQ data i
B BbmHmcuTe
EH Noreckmi |
E- Connection

Bl TestUDP

Bl mess

B primer
e AL T

Al To

A2 Ti

A2 To

(=lllrect] ,
PucyHok 149

Ha oatom co3gaHue KOHTpO-nnepa Primer cuntaetcss OKOHYEHHbIM, nosTomy

HeobxoanMMOo COXpaHUTb caenaHHble NU3BMEHEHUSI B COOTBETCTBUM ¢ 12.2.3.

12.4 Co3paHue 6MbNMOTEKM 6a30BbIX BU3yalibHbIX 3JIEMEHTOB

Ba3oBbiMM BM3yarnbHbIMK 3rieMeHTaMM A1 NPOEKTa ABMNSATCS Takue aNeMeHTbI Kak:
rmaBHOE OKHO, KHOMKM Nepexoda Ha Buaeokaapbl, MHOUKATOP BpeMeHU, 6a3oBble 3NeMeHThI
oTOOpaXxeHUs1 3HaAYeHW napameTpoB KOHTponnepoB W T.4. HoBble Buaeokaapbl,
npeaHasHayeHHble BMOCneacTBUM Ans MOMELLEHUS B MPOEKT, MPUHATO co3aaBaTbh B

ononuoTeke BUOXKETOB.
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[Ons oTkpblTUA OKHa MHTepdenca "Vision" HaxaTb KpanHIO NpaByl MKOHKY Ha

naHenu WMHCTPYMEHTOB KOHdurypatopa «Pabounn nonb3oBatenbckuin mHtepdenc (Qt)»
(PucyHok 150).

main  PegakTMpoEaHve  Bwg  Momowe QT Starter

39/000/R 3 200 W@

" lAria |

Pafodui NonNe30BaTeNeCKMA MHTap el (D
i

PucyHok 150

B oTkpbiBLLIEMCS OKHE MHTepdpeiica BU3yanusauum BbIbpaTb B rMaBHOM MEHIO MyHKT

«Buoxet» n B OTKpbIBLLEMCHA KOHTEKCTHOM MeHK BblOpaTb MyHKT «HoBasa Gubnuoteka»
(PvcyHok 151) .

@ PenakTtop noaszoBaTenbsckoro HHTepdenca: Work station

$ain  PepakTupoeaHwe  MNpoekT

B

QT Startar

4% &, 2

CErl+1
- MAnekEThH

PucyHok 151

B nossuBwemca okHe (PucyHok 152) 3apgatb ugeHtudumkatop (ID) n mnmsa
ombnuotekun. Haxatb KHONKy «[1puHATLY. loeHTudurKaTop Mcnonb3yeTca Ans obpalieHnin K

oubnuoTeke BHyTpM cuctembl. Mimsa Gubnmnotekn ncnonblyetcs Ans 0ToOpaXKeHUsi B CNMCke
onbnmnoTek BUAXKETOB.

Hoeana 6HBAHOTEKA BEHAKETOR E

17 2
= EeeauTe MasHTUGMKATOR M MMA HOBOK GKUENMOT2KK
EBWIKETOB,

ID: | Project_Ul ]

[SIEEH |I'Ip0eKT (MHTequelfflcb I

IV ﬂpMHﬂTb] [x OTmeHal

PucyHok 152

BbibpaTb B NeBon 4acTu OKHa UHTepdenca BM3yanusaunm BepTUKanbHYyH BKNagkKy

«Bupxet» (PucyHok 153) n B nosiBuBLLEMCS CNNCKE BbIOpaTb CO3A4aHHbIV anemMeHT «[1poekT
(MHTepdpenc)».
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Buroser

0
-
§ HMH THn | B
£ | B ElectroEls BrnuoTaka
-- GK 5_Lib Buanuoraka B
| B KM 101 BMBNMOTEKE
é -- QCHOBHBIZ 2NeMeHTbI Emanmoreka
Z | B NewLibEX1 BufinuoTteka
-- CHEHL Ewdnuoreka
-- AoKyMaHTEIl Buanuoraka
Bl rer BMBNMOTEKE
-- INEMEHTEl MHEeMOCkeMbl BranmoTeka
-- niiis_doc Ewnbnuoreka
-- niiis_elamsants Buanuoraka
-- niiis_static Buanuoraka
-8 BazoBble BMOKeTE  BMENMOTEKE
-- =185 Emanmoreka
-- Lkl Emanuoreka
-- wT_niiis Buanuoraka
-- AnnapaTHan Buanuoraka
G OnepatopHan Euanuorera
( BranmoTeka —

PucyHok 153

Bbibpatb «CBoncTBa BM3yarlbHOrO 3fiEMEHTa» W3 BCMMbIBAKOLWErO Cnucka wunm
HaxaTb coyeTaHue knasuw «Ctrl+P» 1 B nosiBuBwemcsa okHe (PucyHok 154) packpbliTb
cnncok «b[l koHTenmHepa». BbibpaTtb 6a3y padHbix (B) ana XxpaHeHua 6ubnuoteku
BM3YyasbHbIX 3NIEMEHTOB. ONEMEHT Crnucka AOMKEH UMEeTb UMS BMAa

PostgreSQL.<Umsa B>.<Uma bubnuotekn>
roe <Wms B/[J> cootBetcTByeT «ID» paHee co3gaHHon bl «PROJECT _DBy;
<Wms 6ubnuomeku> cooTBeTcTByeT «ID» HacTpamBaemon 6GUGANOTEKM
«PROJECT _Ul».

Mocne BbIGOpa anemMeHTa HaxaTb KHOMKY «3aKpbITby.
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BHENHOTEKA EHOMETOE: Project_ui E

BufnnoTeka I Mime gaHHee | CTinm | CoofweHmA | KDHqJMrypau,wﬂ]

— COCTOAHKME
Braroueh: [3¢]
B[ KOHTeRHepa: [PDstgreSQL.PrDject_DB.wLb_PrDject_ui | v]
*~wilb_Project_ui r
— KoHpurypauma N

zcfg=wib_Project_ui
Id: Postgras QL MewDEwlb_Froject_ui

gresQL.Project DEwlb Project ui
S0Lite.GenDBwlb_Froject_ui

Mra:

OnucaHme:

Enagenay, rpynna:

Aocryn:

KaTeropua coofweHmi:

QOPMUPOEATE MCTORMI OTREITEIX CTREHML M3 TRYNME:

[
[
ApxHBaTOp CO0GWEHKME: [
[
[
[

[MyfuHE BpeMEHW BO0CTAHOBNEHWA CO0GLEeHMA (HacoE): |0 I%]

PucyHok 154

BbibpaTtb 6MBnNmnoTeky B Cnncke BUOAXKETOB M COXPaHWUTb, HaXaB Ha MUKTOrpammy
w] OkHa KoHdurypaTopa, nmbo BeIOpaB NpaBomn KHOMKow Mblwn «CoxpaHuTb B B», nbo
HakaB Ha knaeuwaType couveTaHue knasuw «Ctrl+S». B nosiBMBLUEMCS OMAriOroBOM OKHe

noaTBepXaeHus coxpaHeHusi (PucyHok 155) HaxaTb KHOMKY «MpUHATLY.

CoXpaHeHHe AAHHBIX EHZYANLHOro aneMeHTa e 6 E
! Bkl A2ACTEBMTENLHO XanaaTe CoXpaHuTE
- EWzyankHEI2 2neMeHTEl Ywlh Project_UT'e BEA7

PucyHok 155
Ona pasgeneHns no  (PyHKUMOHaNbHLIM  rpynnaM aHanorMyHoiM  obpasom
HeobxoamMmo co3gatb 6ubnuoteky anemeHToB C ID «Project EL» n nmeHem «[lMpoekT
(anemeHTbI)» 1 Bubnuoteky Bngeokagpos c ID «Project_VF» n umeHem «lpoekt (BK)». B
nepByto GUBNMOTEKY NOMECTMM 3NeMeHTbl BUAEOKaApOB ANS MUCMONb30BaHUS B NPOEKTe
(MMHWMK, aneMeHTbl oTOBpaKeHNs aHanoroBbIX 3HAYEeHUMM U T.M.), BO BTOPOM — CO3gaguM
BMaeokagpbl (MHeMOCXeMbl, MNpeAHasHayeHHble Ons OTOOpaXKeHUs TEeXHONOrm4ecKoro

npouecca).
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12.5 Co3paHue anemeHTa B 6ubnuoteke «lMpoekT (MHTepdenc)»

A-COO®DT nosBonsieT co3gaBaTb HOBble 3fIEMEHTbl HA OCHOBe 6a30BbIX LLAOIOHOB
UIN KOMMPOBAHMEM YXKE CYLLECTBYHOLLMX aneMeHToB. B 6bubnunoteke «IMpoekTt (MHTepdenc)»
co3gaanm anemeHT «[NaBHOEe OKHO», B KOTOPOM B AanbHenweM OyaeT oCyLecTBnATbCA

nepekr4yeHne no snaeokagpam 1 OTO6pa)KaTbCFI TeKyllaa aara.

12.5.1 Co3pnaHue BUOXeTa Ha OCHOBe 0a30BbIX LULAOINIOHOB.

[na cospgaHus HOBOro BMaeokagpa Heobxoammo, Bblaenus 6mbnuoteky «lMpoekT
(nHTeppenc)», BbibpaTb NyHKT «bubnuoTteka: originalsy — «[pynna anemeHToB» B
KOHTEKCTHOM MeEHI co3daHHon 6ubnuotekn. B guanore BBOAA MMEHM YykasaTb
noeHTugukatop «Main» n ums «lnNaBHOe OKHO», a 3aTeM NOoATBEPAUTb MU3MeHeHus. B

OCHOBe NM00ro BMaeokaapa v CTpaHuLbl OMMKEH NnexaTtb aneMeHT «[pynna aneMeHToB».

| ® rPesswiop nonsavarenscuora wrepgeiica: Werkcstation ]

Duin Pegmwvpossue [poexr Bageer Omio Ewa [owows OTSterter

Mpatoxen

PucyHok 156

Cpasy nocne co3gaHus arnemeHTa HOBOrO BMAEOKaZApa MOXHO YCTaHOBUTb €ro
b6asoBble cBoncTBa. CBonctBa wmnu atpubyTbl NOOGOro BU3yanbHOro afeMeHTa MOXHO
ykasaTb B MaHenNM WHCTPYMEHTOB «ATpuOYyTbi», NpeaBapuUTeslbHO BbIOpPaB HYXXHbIV
BM3yasbHbIN AMEMEHT UMW HaXaB «ropsvve Knasuwmny» Ha knasuatype «Ctrl+P». Boibepem
CO34aHHbIN OnemMeHT «[MaBHOE OKHO» M YCTaHOBMM ON1s1 HErO CrieayroumMe CBONCTBA:

- "eomeTpus: wmupuHa - 500;

- "leomeTpus: BbicoTa - 500;

- paHunua: wupuHa - 1;

- 'paHmua: usert - «black».
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B pesynbTtaTe nony4um nycton sugeokagp (PvcyHok 157), rotoBbiv Ans ao6asneHns
3NeMeHTOB Ha Hero. [1na pefakTnpoBaHua UM NpocMoTpa Buaa sugeokagpa Heobxogmmo
B KOHTEKCTHOM MEHI0 Buaeokaapa BbibpaTb NYHKT «PefaktmposaTb BU3YyarbHbIN N1EMEHT»

UM HaXkaTb codeTaHme knasuwl «Ctrl+E».

©aln  PspakTupoBaHde [poekT  Bumxker OkHo  Bun Momowe QT Starter

B K Y A = : 8 8
_ Bugker
@
§[ |VIMH |va'\ ‘
@ |6 AGLKS Buonu. .
[_| & eap-+ LT
é ElectroEls BuBAM...
2| B GRS Lb Butiu...
= KM 101 Bwbnm...
Ll B OcHOBHEIG 3N8MeHTl BuBau..
MewLibEX1 Buonu. .
MpoeKT {31eMeHTEl) Buaam...
G Mp0ekTMHT epthalic) BuBnu...
: &
npoekt (BK) Buaam...
CHKHL BUBAM. ..
JOKyYMEHTEI Butinum. ..
rer Bwnm. ..
3NEMEHTEl MHEMOCKeMbl BUEAN. ..
niiis_doc Budinu...
niiis_elements Bwnm. ..
niiis_static BuaM...
E;g Eazoeele BumKarel  Budau..
GKS BuEan...
ATRUBYTE
|ATpMﬁy'r |9HaueHMe
Id Main

e ThyTh Awilb_Praject_UTlAwdg_Main
Pogutene  Awlb_originalsfwdg_Box
Bnageney root UL

- locTyn RWRWRW

KopeHe Box
e rMaBHoE OKHO
OnucaHue

BrntodeH  true
o AKTMEHBIR  true
Feomerpua [1, 1, 900, 900, 1, 1,0, 0]
MomMowe [MHemMocremel (CtrleM), Haxate gnA nepek...

KaHTekeT...

- Ofpafior. ..

Crpanuua []

B ®on [#FFFFFF, ]

Mbanuua [0, #000000, CRADWHORH]
! dukcipn.. true

PucyHok 157

CoxpaHunm caenaHHble N3MEHEHNS B COOTBETCTBUM € 12.2.3.

12.5.2 Co30aHue annemeHmMa sudeokadpa KonupoeaHUem.

[na co3gaHns anemMeHTa KonupoBaHWeM HeOBXO0OUMO cKonMpoBaTb BUBMOTEKY M3
yXe co3gaHHbIXx 6ubnuortek. Hanpumep, MOXHO BblbpaTb B OubnuoTeke BUOKETOB
«OCHOBHble 3anemMeHTbl» — «KopHeBasi cTpaHuua» — aneMeHT «go_mny» (PucyHok 158) u
BblbpaTb CTPOKy «KonupoBaTb BM3yaribHbIN 3fIEMEHT» KOHTEKCTHOrO MEHH (NMpu HaxaTuu
npaBoOM KHOMKOW MbIWKN) UM HaxaTb codeTaHuwe knasuw «Ctrl+Cx». 3atem BbIb6paTtb
6nbnunoteky «lpoekT (MHTepdenc)» N NPOM3BECTM BCTABKY dfIEMEHTA - HaXaB coveTaHue

knaeuw «Ctrl+V».
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B oser

0
=
é 8 |Tu1r| [1]
2| B GK S _Lib e
B KM 101 Buen
e EH- QCHDBHbIe FNamMeHTEl Ewan
é E 3namMaHT Kagp BT
= . 3nemMaHT 0200pHOM Kaapa B
—_ -- B DnaMaHT reynnel readukoe Bro
-- M CeopHbie rpadimkn Buok| |
--- INamaHT CBOoAH. rfpapuKoe Bl
El- KopHaean cTpaHuya (00) Bl g
- =l cwt_alarm Bl
- =l ovt_light Bum
- =l ot _sound Bl T
- =l qo_dod Bgs
- =l qo_gcadr B
- =l go_ggraph Bro
- =l qo_gviawy Bos
ﬂ=ﬂ Jo_imn
- =l CBoAHEIS rpad. Bl
- h_line B
- h_linel BuaK
- BT o BlA T
- ¥ loga Bk
o= t B
R=1on s
Ll D)

PucyHok 158
B nosisuBiemcs okHe (PucyHok 159) namenuts «ID» Ha «MAIN» (obasaTtensHo, Ans
BCEX OPYrMx 3nemMeHTOB Npu KonupoBaHuUn mMeHATb «ID» He HyxHOo). Ums, ecnn He ByaeT

ykasaHo, byaeT B3ATO C Konupyemoro anemeHTa. Haxatb KHOMKy «[1puHSATbY.

KDHHPDBBHHE HAH NepeMelleHHe EH3YalbHBIX 3e.. E

KonvpoeaHMe BWg#xera Ywlb_Mainswdg_RootPgso’
B Ywilb FProject UT.
BEeduTe MOSHTMPMKATOP M MMA HOBOMD BHgKSTAE,

10: | Main

lr: [ ]

Hacnenoeate: [ |

U d ﬂpMHHTb] [3‘ OTmeHal

PucyHok 159

12.5.3 Co3paHue 6a30BbIX BUAEOKaapoB.

B cootBetctBUM ¢ 12.4 B BbmubnuoTteke «lpoekT (BK)» cosgaanm nycton Bugeokaap
c ID «VK» un umeHem «[llyctom». 3aTem Ons Hero M3amMeHMM CBOWCTBa BO BKIagke
«ATPUBYTHI»: «eomeTpua» (LWnpuHa, BbicoTa) 1 «PoH». Takum o6pa3om, MOXXHO HACTPOUTb

6a30BbI pa3mep Bugeokaapa u ueeT doHa. O6paTM BHUMaAHME, YTO U3MEHEHHbIE Mons Y
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YHacnegoBaHHbIX BUOAXETOB NOACBEYMBalOTCA CUMHUM LIBETOM AO514 yﬂ,O6CTBa OTCNeXnBaHNA

N3MEHEHNN 1 nocreyoLwen nx «o4

N3MEHEHHOMY aTpUbyTy.

NCTKN» (OTKaTa) HaXxxaTuem NpaBom KHOMKOW «MbILLMY» MO

ATpubBy T

ATpubyT

3HaveHne

Bnageney
Hoctyn
KopeHe
Wma

OnwcaHwue

CeA3n | ATPMBYTHI l

BKNKOYeEH
AKTWEHBIN
- FeoMeTpuA

N

Y Mac...

z

oTCTYN
MomolLL b

KOHTEKCT...

O6paboTk...

e

CTpaHuua

ueeT

n3obp...
[ERTTE

Y
LIMpKUHE 5
BhICOTa

""":D #FFFFFF

root:Ul
RWRWR_
Box

BK nycTon

true

false

[0, 0,500, 500,1,1,0,0]
0

1
0
0
L]

[ w1l

[0, #000000, CnnowHon]

PucyHok 160

CkonunposaB anemeHT «BK nyctony» cnocobom, aHanormyHbiM onmcaHHomy B 12.5.2,

B 6ubnmnoteky «lpoekt (BK)», ykaszaB npu atom B kadectBe ID - «VK1», a umeHn

«Bupgeokagp1» nony4yaem Buaeokas

Ppbl C OANHAKOBbIMU XapaKTEPUCTUKAMMN. Cosgagum ewe

oauH Bugeokagp ¢ ID «VK2» n umeHem - «Bupeokagp 2». Ob6s3aTtenbHO COXpaHUTb

n3meHeHus (cm. 12.2.3).

12.6 Co3paHue 3anemMeHTOB Buae

OKaapoB.

OnemeHTamu Buaeokagpa (MHEMOCXEMbI) ABMAKOTCS:

cTaTuyeckue anemeHTbl (Hagmnucu, PUCYHKWU, NIMHUKM 1 npoyne durypsl), T.e.

ANeMeHThbI, MUKTorpamMma KOTOpbIX OCTaeTCA HEN3MEHHOW;

ANHaMun4yeckmne

3remMeHTbl cobon

npencrtaBnAaroT NMUKTOrpamMmebl,
0T06pa>|<a+ou.|,|/|e COCTOAHME MEeXaHM3MOB, MNpoLeccoB, aHalrloroBbiXx N OANCKPETHbIX

napamMmeTpoB, T.e. X COCTOAHNE MEeHAETCHA C Te4YeHNEM BPEMEHN;

cepBUCHbIE 3NMEMEHTbI, Takmne Kak nojyd nepexona.

OnucaHuve Bcex anemeHToB SCADA npuBefeHo B HacTu 2 HacToSLLEro pyKoBoACTBa

oneparopa.
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Hanee paccMOoTpuM 3anoJiIHEHe BNOeoKagpoB pa3rfindiHbiIM SreMeHTaMun.

12.6.1 [doGaBneHue 3afieMeHTOB OTOOpaXkeHMA aHaNnoroBoro curHana.

Ho6aBnm Ha «Buaeokagp1» omnbnunotekn «lMpoekt (BK)» anemeHTbl oToGpaxeHus
3Ha4YeHWs1 aHanoroBoro NnapameTpa Angd YeTbIp€x curHanos. [1na nomeweHna Ha Bugeokaap
anemeHTa oTobpaxeHns aHanoroBoro curHana Heobxoaummo BblbpaTb «Bugeokagp 1», a
3aTeM B MEHIO OKHa BblGpaTb NYHKT «Bumxet» — «bmubnunoteka: Main» — «OTo6p aHanory;
nocrie 4yero nosiIBUTCA Kypcop ¢ obpasom 3TOro anemeHTa, KOTOPbIM HYXXHO NoaBecTu B
Xenaemyo obnactbe Buaeokagpa v HaxaTtb feBY0 KHOMKY Mbllwn. B MomeHT gobaeneHus
NosiBUTCS Auarnor ¢ 3anpocoM UMeHN HOBOro anemeHTa. [lJobaBum nogobHbIM o6pa3om nATb
3NEMEHTOB, KoTopble Ha3oBEM: «A1_Ti», «A1_To», «A2_Ti», «A2_To», «C». [lobaBneHHble
3NeMeHTbl MOXXHO BMOCNEACTBUN PACMONOXNUTb Kak HYXXHO, MPOCTO BblAENSS N NnepeTackmsas
«MbILWBIOY, NGO yKasaTb KOOPAUHATLI AfieMeHTa (3anonHUTL Nons atpubyTa «FeomeTpusay).
MacwTtabnpoBaHue anemeHTa Npon3BOANTCS C MOMOLLIbIO OAHOBPEMEHHOIO HaXaTns NeBon
KHOMKM «Mblln» n kKnasuwmn “Ctrl”. BblpaBHMBaHME 3NEMEHTOB MO FOPWU3OHTaNM wunu
BepTMKanu, a Takke nepemMelieHne Ha ©Oonee HWU3KMA  YpOBEHb MHEMOCXEMb

OoCyullecTBIIAeTCd nyTemMm BblAeNTIeHNA 3NIEeMEHTOB U HaXaTud Ha OA4HY M3 KHOMOK naHesnu

W v ; |
NHCTPYMEHTOB - O lm & ol T nnu n3 meHo «Brnpxer» — «Buar).

Mocne BbINOMHEHUSI NOAOOHbLIX MaHVII'IyJ'IFILIMVI Y Hac O0JIKeH NoNydnTbCAd BuaeoKaap

C BNOOM, NMOXOXUM Ha npeacTaBneHHbIn Ha PucyHok 161.

BHa#eT: /wib, Project VF/vdg VKL

PucyHok 161
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Ha aTom npouenypy co3gaHuss MHeEMOCXeMbl Oyaem cuutaTb 3aKOHYEHHOM.

CoxpaHnm n3meHeHus B cOoTBeTCTBUM € 12.2.3

12.6.2 Co30aHue KOMM/IeKCHO20 3J/IeMeHma.

CosfaHne HOBOro KOMMIEKCHOrO aremMeHTa, BKIoYarollero B cebsa KoMObuHauumio
pa3nnyHbiX 6a30BbIX MPUMUTUBOB, MOXET OCYLLLECTBNSATLCSA B HECKONbKO 3TanoB. B kayecTse
npumMepa paccMoTPUM 3aaady, co3aaHus BumkeTa «KpaH ¢ 3arnyLuKony, U3MEHSIIOLLEro LiBET

B 3aBUCUMOCTU OT CBOEIro COCTOAHUA.

12.6.2.1 Co3daHue eudeokadpa Ha OCHOee npumumuea «dsieMeHmapHas guaypa.

AnemeHT Bygem cosgasaTb B co3daHHOM paHee 6a3oBoM BuaxkeTe «Buaeokagp2y.
[na 9Toro KnMkaem npaBon KHOMKOW «MbILIWY MO NYHKTY Ha3BaHus bubnuotekn «Buaeokagp
2» n BblOMpaem nyHKT «bubnunoteka: originals»— «3nemeHTapHass durypa», Kak 370

nokasaHo Ha PucyHok 162.

¥ PeaakTop nonb3oEaTenbCLKOro HHTEpGerica: Work station

®aiin  PegaktWpoBaHwe MpoekT  Bumker OkWo  Bua  MNomowe QT Starter

< qu/‘Ql ,A."\/ 4 E_ (D"‘—”U“m@’ﬂ%mgvk

Buprer BHmker: /wib Project VF/wvdg VK2
WA | TKn ‘

GKS_Lib Eubnu...
KM 101 Eubnu...
Ed- OCHOBHEIS 3NEMSHTEI Budnm...
MNewLibEX1 EuBnu...
MpoekT (31eMaHTEI) Eumfinum...
MNpoekTMHT epheic) BuGAM...
Bl npoekT (BK) BwEnm...

AT nmycToi Bumxar

“ Hoead Sudnuorera

[OKyMaHTEl

rar + O003EMTE BMEYaNbHEIR 3N2MaHT Ctri+
x ¥AanuTe BM3yankHEIFR 30eMEHT Ctri+D
ATPUEYTEI
. OUWCTUTE M3MEHEHUA BUYAIEHOMD 318MaHTa
ATprOyT ZHaqveHne
CBOMCTEA BUZYaNEHOrD 3NeMeHTa Ctri+P
-~ 1d VK2 o

MyTe Awlb_Project A PeAaKkTUpOBaTE BU3YabHEIH 318MeHT Ctri+E

Fogurens  fwlb_originals/|

W BuOnMoTeka: originals & 3 pHaR rypa
oy ——T W BuanMoTeka: ariginal @* 3 pHaA qurypa
- Aocryn RWRWR_ BelipesaTs BUBYANLHEIR 3NEMEHT Ctri+X |=0 3nemeHTbl opMel
KopeHs Box N
KONWpoBaTE BMEYankHLIR 3namMaHT Ctri+C | TekcToBble NOAA
- MIMA enaenkaapz
" BCTaBMTE EM3YANEHBIA 3A8MEHT Ctriey |6 Megna
onucaHue
4 Farpysute ns B B Duarpamma
|- Braouer  true Wl CoxpanuTe B B ctriss |1 Mpotokon

-~ ARTHEHBIA  false

- Feamerpua [0, 0, 500, 500, 2 OBHOBWTE GUANMOTEKKM 5 Rokyment
E- MoMowe [1 7T mpynna snementos
O gvk
KOHT@KCT... g
-~ Ofpafior...
Haxkare gna godaeneHna BUMgKeTa ocHoBaHHoM oT Ywlb_originalsfwdg ELFigure’ 100%] HD y

PucyHok 162

[ns HoBOro anemeHTa ykasbiBaeM wuaeHtudpukatop «lefty, ums Hacnepyetcs
aBTOMaTUYECKN.
Mocne noaTBepXXaeHUs1 BBOAA NOABUTCA OOBEKT HOBOro BUAXKETa C UMeHeM «lefty.

Boibepem ero B cnucke BugxetoB 6ubnuotekm «lMpoekt (BK)» wn oTkpoem pgns
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penakTnpoBaHMA NnocpencrBOM KOHTEKCTHOIO MEHIO HOBOTIO 3fieMeHTa Ui HaXkaB codeTaHne

knasuw «Ctrl+P».

KpaHa).

Tenepb Hapucyem Bu3yanbHOe npeacTaBrieHne Bugxketa «lefty (neeas cropoHa
OTy npouenypy MOXHO NpoaenaTtb ABYMS HUXeOonucaHHbIMKU crnocobamu:

- HapucoBaTb >XeflaemMoe Wn3o0paXeHne «MbiWbio», WUcnonb3ysa «JIMHMOY,
«Qyry», «KpuByto besbe» un «3anumeky». CooTBeTcTByKOWaa naHenb («lMaHenb
SNneMeHTapHbIX QUryp») MOSABUTCA MOCMe BXOA4a B PEeXVUM pefakTupoBaHuA
(pncoBaHus). Bxon B 9TOT peXxum OCYLLECTBNSETCS, Kak NokasaHo Ha PucyHok 163,
nn6o OBOMHBIM HaXkaTUeM NEeBOW KHOMKNKMBbILLM» Ha Tere BUOKeTa;

- BPY4YHYt0 3anonHuTb none «Cnucok aneMeHTOB», BBeds nepedeHb

HeoOXoANMBbIX 31IEMEHTOB U KOOpAnHaT TOYeEK.

©sin Penstwpossuse [poekt Baaxer Orwo Bua Mowows QT Starter

Myre oli_Project_VE/wdg VK 2/wdq Left
inals/wdg_EIFigure

false
[77,84,44,50,1,1,0,0]

fstran-255, ]
o
line:(43(53:(58123:::

PucyHok 163

B HaweMm nprmMepe Bocnonb3yeMcsi BTOpbIM cnocoboM. [1nis 3Toro B none 3HayYeHuit

aTpmbyTa «Cnncok arieMeHToB» aTpubyToB BBEAEM HIKEMNPUBEAEHHbIN NEepeYeHb U HaXKMeM

«Ctri»+ «Enter»:

line:(20|10):(45|30)
line:(45|30):(20|50)

line: (20[50):(20]10)

fill: (20]10):(45|30):(20]|50)::
roe line — oTpucoBka nuHUK;

fill — 3anonHeHne uBeTom urypsbl.
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. PepakTop NoNb0BATENLCKOrO HHTEpheiica: Work station 53

®aiin  PepakTupoBaHwe  [poekT  Bumgker OkHo  Buag  Nomowe QT Starter

A @wa o CADM, E G=mdg BE T o«
5 Buaer Bumiet: /wib_Project. VF/wdg_ VK2
§ ‘MMH |T|An ‘
=
& GK S_Lib BEubinu..,

_ KM 101 Bufinn...

E OCHOBHEIE 3N@MaHTkI Bufinn...

z MHewLibEX1 BEubinu..,

& MpoekT (3nemeHTEl) BwEnm.,..
NpoekT(MHTEpgers) Budnm...
Bl npaekT (BK) BwEnm.,..
E My CTOR Buppret
E Buaeokagpl Bugprer
= E BUOSOKEAR 2 Buoxer
CHMKHL BEubinu..,
AoKyMeHTEl Eubinmn,..
ATPBYT
ATpWaYT BHa4eHKe et

BrnodeH  true

ARTHBHBIA  false

B Feometpua [0, 0, 100, 100, 1, 1, 0, 0]
- MoMowyes L1

KOHTEKCT. .

OfpadoT...

Eb MlAHMA [1, #000000, CNNowHan)
[ MpaHMua [0, #000000]

G- 2anonde.. [

Yoo noe.. 0

[s00%7am paswepal [roo 4|

PucyHok 164

Mocne 4yero yctaHoBuMM 3HadeHue atpubyta «LiBeT» 3anonHeHus “#ffff00”. LieT
MO>XHO 3afaBaTb, Kak C MOMOLLbI0 Ha3BaHWIN LBETOB, TakK U BbIbpas U3 Nnanutpbl B oopmaTe
#RRGGBB (#RRGGBB-AAA, rge AAA - Npo3payHocCTb).

Bce ToOukM, B Hawem cryvae, ykasaHbl B CTaTMY4EeCKOM Buae, TaK Kak He
npegycmaTpmBaeTCca AMHaMM3auus U CMeHa KOOpAWHAaT B peXMMe MWCMOSIHEeHWsl, a BCe
ocTarbHble NapamMeTpbl OCTaBMEHbI N0 yMOnyaHuio. Becrneactene aToro Haw BUAKET NpuMeT

BMA, n3obpaxkeHHbIn Ha PrucyHok 165.

PucyHok 165

Co3gaavm MKOHKY AN Hallero BuaxeTa, kotopasi OyaeT BuaHa B JEPEeBE BUIKETOB.
[ns 3TOro B none peaakTMpoBaHUS aieMeHTa HeobXoaUMO KITMKHYTb NPaBOI KHOMKOW MbILLK

U3 BCNIbIBaIOLLLEro MeEHI0 BblbpaTb CTPpoKy «Co3aaTth UKOHKY U3 BuapkeTa» (PucyHok 166).
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XOA E PEAaKTHUROBaHKE BUIKETE

r  Co308Th MKOHKY M3 BUIKETA

CO303Th MS0APEKEHME M3 BMIKETE

YESNUUKTE (+10%)
YMeHBLWMTE (-10%)
CApocuTE MacwTaa (100%)

T} OTkaT USMEHEHUA BUSYANLHOMD 3NSMaHTE Ctri+ 2
MOETOP M3MEHEHWE BM3YaNbHOTO 3NeMEeHTa Chrl+
Bbip@3aTk BM3YankeHbIf 202meHT Ctri+ ¥
KOMWPpOEaTE BUIYaEHEIR 3NaMaHT Ctri+ C
BCTABMTE BM3YANEHEIR 3NemMeHT Chrl+y

4 Barpyaute M3 BA

Wl CoxpaHuTe B 5] Ctri+ s

PucyHok 166

CoxpaHum caenaHHble N3MEHEHNS.

AHarnornmyHbiM o6pasom co3gagnM BUIKET MPaBOW CTOPOHbI KpaHa. [ns aToro
oTkpoeM B bmnbnuoteke «lMpoekT(BK)» - «Bnaeokagp 2» 1 cosgagum aneMeHT Kak onucaHo
paHee nnun nyTem KONMpoBaHUA anemeHTa «lefty.

Paccmotpum BTOpon BapuaHT. [Ona atoro Bblbepem anemeHT «lefty Hawen
61Mbnmnotekn M Haxmem codeTaHue knasuw «Ctrl+C», ganee BCTaBMM CKOMMPOBAHHbIV
3NEMEHT, HaxaB co4veTaHme knaeuw «Ctrl+V», n B none ID 3agagum «right». [anee
HeobXxoaMMO ucnpaBUTb 3HadeHne aTtpubyTta «Yron nosopoTa» Ha 180. B pesynbtaTte

Nosly4ymTCa 3epKasnibHoe OTpaXKeHue fieBor YacTn kpaHa (PucyHok 167).

.‘f':EHA}I{ET: Swib_Project VFAvdg VK2 wd..

PucyHok 167
CoxpaHuM caenaHHble USMEHEHUS.

[danee Heob6x0AMMO COBMECTUTb ABa dremMeHTa B okHe BuaxeTa «VK2» (PucyHok
168).
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% PeaakTop noAkL30EaTeNbCKOro HHTepdefica: Work station

@aiin  PegakTupoBaHwe [poekT  Bumker OkHo Bug Nomowe QT Starter

=% ~ 3 I ¥
> 39 w2 | 6) (M| o Bd% e Tal &=
B x|
I i BHmier: /wib_Project VF/wdg VK2
é ‘MMH |TMn B
=
@ MpaekT (3nemeHTLI) BwEnu,..
_ NpoekT{MHTepteic) Budnm..
E B npoekT (BK) BEubiau,..
= - [T mycroi BuoKeT
2 T ewpeokagpl Bugwer
=& Maeokaap2 Buner
left Buook...
 Right.
CHKHL BEuanu...
LokyMeHTs BwEnu,..
rer BMEaM. .
3INamMaHTel MHaMocxkemel BuAnun..,
[k nilis_dne Fuafina E]
ATPHEYTE
ATpWayT FHaYeHue =
- 1d Right
MyTe Awilb_Projact_YEAwdg_ V...
- Pogurens  fwlb_originals/wdg_ELFig...
- Bnageney root:UI
Hocryn RWWRWR_
-~ KopeHs ELFigure
e MMA B
QnucaHne
Bknouern  true
ARTUEHEIR  false
BJ FeomeTpua [15, 9, 100, 122, 1, 1, 1, 0]
- Momowe L1
- KOHT2RCT... =

Tenepb go6aBvM Ha Haw BUAXET NuHMK. [na 3TOro nepetawiMm MbIKOW U3
6mbnmnoTtekun «lMpoekT (anemeHTbl)» anemMeHT JInHua Ha Haw Buaeokaap. Mva mn ID BugxeTta

MOXHO OCTaBWUTb 6€3 M3MEHEHW. YCTaHOBMM NWHMIO Ha CBoe ycMoTpeHune. CoxpaHum

N3MEHEHNA.

[anee MoxHO [o0aBUTb TEKCTOBOE MOfie B Hall BUDKET-KOHTEMHep «VK2y,
OCHOBaHHOE Ha NMpMMUTMBE « TEKCT», C Lenbio gobaBneHnsa HasBaHUA KpaHa. [nsa aToro B
o6ubnmnoteke «lMpoekt (BK)» Bblgenum Bupgxet «Bugeokagp 2» M HaXMeMm Ha naHenu
BU3yaribHbIX 9/IEMEHTOB Ha MKOHKY NMPUMUTMBA « TEeKCT», Kak 9TO nokasaHo Ha PucyHok 169.

B pes3ynbTtaTte noABUTCA Auanor BBoAa VI)J,eHTVICbVIKaTOpa N MMEeHU BHOBb CO34aBaeMoro

PucyHok 168

anemeHTa. Cornacumcs ¢ npeanoXeHHbIM BapunaHTOM.
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% PenakTop nonb30BaTebCKOro HHTEPGerca: Work station

Dain  PepakTWpoEaHue [poekT BumkeT OkHo  Bua  Momowes QT Starter
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PucyHok 169

M3meHnM pasmep M yCTaHOBMM YycuneHuwe wpudTa AN 3TOro dfemMeHTa, Haxas
NeBOM KHOMKOW MbILLM Ha 3Ha4YoK Krtoya B none «WpudTt» (PucyHok 170). B none 3HaveHus

aTpubyTta « TekcT» BBeAeM Ha3BaHue «KpaH C 3a4BUXKKONY.

7} Peaaxrop nonsaoeatensckoro WHTepgeiica: Work station

Dain  Pepaxmposanme [Mpuext Bugker Okro Bua Mowows QT Starter |
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CoxpaHum Buaeokagp.

PucyHok 170

12.6.2.2 [Jlo6baeneHue no2uku o6pabomku sudxema.

Ona pobaBneHuns norukn obpaboTkm Buaxeta «Buageokagp 2» (VK2) oTkpoem

ananor peagaktmpoBaHuA CBOWCTB 3TOr0 BMU3yalribHOro anemMeHTa, HaxxaB coveTaHne Knasuil
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«Ctrl+P», n nepengém Ha Bknagky «O6paboTka». Ha aTon Bknagke Mbl yBUOMM OEPEBO
aTpubyToB BMAXeETa M nosie TekcTa nporpammbl, aAng obpabotkn atpnbyTtoB. B kavecTtBe
npumepa 6yaem N3MeHsITb LUBET 3arMBKM KpaHa C XernToro Ha 3eneHbl B 3aBUCMMOCTU OT
€ro COCTOSIHUS: OTKPbIT/3aKpbIT.

[na peleHns Hawewn 3agayn HyxxHo gobasutb Asa aTpubyta: ON n OFF (PucyHok
171). Ona pobaeBneHus aTtpubyta Heob6XOAMMO pasBepHYTb KOPHEBOW 3JNIEMEHT «+y,
BblOpaTb NOOGON anemMeHT BHYTPU M HaxaTb KHoOMKy «[dobaButb aTpubyTt». [locne

,D,O6aBJ'IeHI/IFI KaxKaoro anI/I6yTa 3agaTthb And Hero Bce nold, Kak Nnoka3aHo Ha pUCYyHKe.
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izaFix OWKCMpOEAT... Fondeckui | Het
- ON Hoeell atpu... Monadecksi | \\/ Bx0AHaA CER...

HoBkIf aTpl...  Slorndeckumin Bx0aHan cBA...

[ Laft
Bl Line_sim...
Bl Line_sim...

El- Right
- Textl
-
L0B3EuTE aTpHEYT ‘ [ ¥OANMTE STPHEYT l

AzEIK NpOUeaypb! [JavaleeCaLc.JavaScrlpt ‘v] BbIUMENEHWA Npouadypel (Mo | -1 ]

1

: D)

PucyHok 171

Hanee pna anemeHTOB «lefty n «right» nameHuTb KOHpUrypaumo ana nons
«FillColor» Ha «[llocTosiHHas» n yctaHoBuTb nar «true» B norne «ObpaboTtka» (PucyHoOK
172).
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CTpaHHUa npoekTa: /prj_Project_all/pg_WVIK2

Eumxear | ATPBWEYTEI ] OfipadoTka l CedAzK ]

Id | maA |TP1I'I AaHHEIX | Pafdoqan ofnac| Odpad, KoHMrypaums | KoHGMrypauoHHEIR Wwa Fi’
- line., JMHWAIWKMEK... Ueneli 099 Het
- LlingClr JiHKWA:LUBET Ueat | Het
- line St JuHuRicTuae  Beifiop yenelx 0;1;2|Cnnow... Hat
- bordY., MpaHuuaiwM,., Uenelii 099 Het
- bordClr TpanwuaiueeTr  Ueer | Het
- fillCalor ZanonHaHwe.., Lear | V MocToAHHaA
- filllmg ZanonHeHwe... MzofpaxedHws | Het
- arient ¥ron noeopota Lenei =10 RET=10] | Het
- allst CrMcok =ne...  TakcT | Hat
[ Tewtl
-- axit
m Laft B
AofaBWTe aTpKUEyT ] l ¥OanuTe aTpuayT l
Asklk NpoUeaypel | JavalikeCalc Javascript |'l BEIMMCASHMA NpoLegypel (Mo | -1 l

1  eclgreen="#OOFFOO":

2 clyellow="#FFFFO0";

3 if (ON==1)

4 -1

5 left_fillColor=clgreen;
B Right fillColor=clgreesn;
7 1

8

if (OFF==1)
g9 =1
10 left_fillColor=clyellow;
11 Right fillColor=clyellow;
12}
| [

PucyHok 172

B 3aBeplleHne yCTaHOBMM £3blK MOSb30BATENbCKOr0O MNPOrpaMMmpoBaHUS ON1s
npouenypsbl B «JavalikeCalc.JavaScript» n Hanuwem nporpammy o6paboTKku 3TOro BUuaXKeTa:
nSingSpesial.FLibSys;
clgreen="#00FF00”;
clyellow="#FFFF00”;
if (ON==1)
{
left_fillColor=clgreen;
right_fillColor=clgreen;
}
If (OFF==1)
{
left_fillColor=clyellow;

right_fillColor=clyellow;
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Haxxmem Ha kHomMKy «[puHATL», Nocne Yero nporpamma GyaeT coxpaHeHa.

BHBAHOTEYHbIH BHAKET: VK2 E

BupkaT | ATpWOYTEI OfpadoTka CeAzu

|MM9| |Tmn AAHHEIX |Paﬁnuaﬂ DEﬂa(lOﬁpaﬁ. |KDH¢MWpauM;|KDHQJMFYPELLMDHHBII;I LIJaﬁJ|

Gk Line sim..
Right
[ Taxtl

AofaBuTh aTprdyT ] l YOanaTe atprdyT ]

Asbik Npoueaypel | Javal ikeCalc. JavaScript |'l BbIHMCNEHWA NpoUsaypel (Mc): -1 ]

1 nSingSpecial.FLibSys;

2  clgreen="#OOFFOO";

3 clyellow="#FFFFO0O";

4 if (CON==1)

5=

& |ieft_fillColor=clgreen;

7 right fillColor=clgreen:
g}

9 if (OFF==1)

10 —¢

11 lefr_fillColor=clyellow;
12 right_fillColor=clysllow;
13}

N )

PucyHok 173

12.6.2.3 Co30aHue cepB8UCHbIX KHOMOK

B MmaBHOM OKHe WHTepdenca nonb3oBaTensd NOMECTUM CEPBUCHbIE KHOMKW ASiS
nepexoga no MHeMocxemMaMm, CO3[aHHbIM paHee, 1 None peaakTMpoBaHUA TekyLLen aaTbl.

Ana pepaktnpoBaHusa BU3yanbHOro npeacraBneHuss «[NaBHOrO OkHa» Bblbepem
6ubnnoteky «[lMpoekT (MHTepdpenc)» — «lNMaBHOE OKHO» N HAXMEM COYETaHWEe KraBwLL
«Ctrl+E». B nosiBuBLIEMCA OKHE CO30a4MM KHOMKY M3 npumuTmBa Gubnmotekn originals. B
kayectBe ID ykaxem «VK1» (cooTBetcTtByeT ID Buaxeta «Bugeokagp 1»), nmsa ykaxem
«Bupgeokagp 1». Pasmep M NOMOXeHWe KHOMKM onpedeniuMm npou3BoSfibHO. 3MeHum
aTpMbyTbl KHOMKW:

TUM 3rIeMeHTa — KHOrKa;

aKTUBHbIN — true;

LWPUMPT — yCUneHHbln, 14;

obpaboTka cobbiTni: ws_BtPress::open://pg_VK1

CoxpaHuM npounsBeaeHHbIe U3MEHEHUS.
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W _Pea OABIOBITIARCKOTD Hi ica; Work station

Daiin Pepaxtwposakve Mpoert Bumrer Oxwo Bug Momows QT Starter
i wm F he | 1) (N %%l e Wad & (ol |

Bumser: /wib_Project_Ul/wdg_Main

210717 11:16:51

roject_Ulwdg_.
ginals/wdg_Far.

3,101,196, 55, 1, 1,

PucyHok 174

Ckonunpyem BumgKeT KHOMkM «Bupeokagp 1» B 6ubnuoteky «lMaBHOE OKHO».
3apgagnm ID — «VK2», uma — «Bugeokagp 2». Bce 3HayeHus atpnbyToB y KHOMKM OyayT
YCTaHOBMEHbI KaK y Konnpyemon. Heobxoaumo OyaeT TONbKO BHECTM M3MEHEHUSI B none
O6paboTka cobbiTnin: ws_BtPress::open://pg_VK2. CoxpaHnm n3MeHeHuUs.

B «['maBHOM OkHe» co3ganum elle ogHo nosne « Tekywas gatax». [lone ckonmpoBaHo
n3 npumntnea « OCHOBHbIE 3NIEMEHTBLIY, |ID 1 uMa octaBneHbl 6€3 N3MeHeHNI.

Ha atom Gygem cumtaTtb paboTy Hag BUAXKETOM «[NaBHOE OKHO» 3aKOHYEHHbIM,
NO3TOMY COXPaHUM BULKET N 3aKPOEM OKHO peaakTUpOBaHUS.

Tenepb co3gagvMm CEPBUCHYIO KHOMKY BO3BpaTa B rflaBHOE OKHO AS11 MHEMOCXEM,
co3daHHbIX paHee. [1ns 3TOro oTkpoem Ans pegaktupoBaHus bubnunoteky «lpoekt (BK)» —
«Bupgeokagp 1» un cosgagum kHornky ¢ ID «Exit» n HasBaHuem «Bo3BpaT B rnaBHOE OKHO».
YcTaHoBUM Ans Hee aTpubyThbi:

TUN 3NEeMeHTa — KHOMKa;

aKTUBHbIN — true;

LWPUPT — ycuneHHoin, 13.

CoxpaHnm M3MeHeHus1.
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i PepakTop nonezoBaTenbcKOro HHTephernca: Work station

®aln  PegakThpoBaHve [poekT BuakeT OkHo Bua  MNoMowe QT Starter

3B @EZE DAL E @I T

= ol TH G 0] EE

CIESN v

B B B

I Buaet
§t A |TVII'I | =
= AGLKS Budnu. .
| E-BaP-4 Bunm. .
E B} ElectroEls By, ..
T | B GRS b Budinu...
2| B KM 101 Budnm. .
— OCHOEBHEIE 3N8MaHTE| Budn,.,
B} NewLibEX1 By, ..
B} MpoekT (3nemMeHTh) EuEne, ..
- MpoekT(MHTapdaic) Budnu, ..
E- npoekT (BK) B WA, .. T
@ MycToR BugkaT

nosokagpl BlmieT

Bl
Bugs...
Bug...
Bug... Bozepar B rnaBHoe okHO
CyHMa Bl
H I BozepaT B .. Bumx..
=17 Bupenkagp? Bugxer
o= JIAHKA BT, .. =]
ATPHEYTEI E
ATpuayT |3HaueHme | 1 i » it
- Id Wkl
MyTe Amlb_Project WEAwdg WKL
- PoguTens  Awlb_originalsfwdg_Box
- Bnageney rootUI
- AocTyn RYWRWR_
KopaHe Box
r17 emaeoKagpl
- OnMcaHmres
- BRAkoUaH true
AKTMEHEIA  false
BJ- TeomeTpua [0, 0, 500, 500, 1,1, 0, 0]
Gl MoMowe (]
- KOHTEKCT ...
CapafdoT...
Gl CrpanHuua 8
- DaH [#FFFFFF, ]
TpaHmUa [0, #000OO0, CrnowHOR]
fo MUKCMpD.,. true

PucyHok 175

N ckonupyem 3Ty KHomnky Ha «Bupoeokagp 2», ID ykaxem Takon e Kak v ans

«Bupeokagp1» — «exit». CoxpaHuM caenaHHble U3MEHEHNS.

12.7 Co3paHue

npoekTa

Ons npoBEPKU p860TOCI'IOCO6HOCTVI CO34aHHbIX HaMn BuUAEOKagpoB B paMKax

SCADA co3aaaumM npoekT Ha 6a3se Halnx GUBNMOTEK 3NEMEHTOB.

B Bu3yanbHOW KOMMOHEHTE BbIOpaTb B BEPXHEM MeHK MNyHKT «[llpoekt» u B

NOSIBUBLUEMCS KOHTEKCTHOM MEHI0 BblbpaTb NyHKT «HoBbIM npoekT» (PucyHok 176).

®alin  PefakTupoBaHue

MpoekT | BumkeT OkHO  BuA  MNomowe QT Starter

B ZanyetuTe ucnonHeHus nposkTa - 4

B | 8 9| ag bg® savevmycromeerposa:___fe
5 Bummer
% [ivim » AofasuTe BM3YANEHEIR 3NaMeHT Ctrl+ T
& _ BP-4 % Y0AnUTe BM3yanbHbIA 30eMeHT Ctri+D
_ ElectroEls % OUMCTHTE M3MEHEHMA BM3YANEHOMD 3NaMeHTa
£ |5 eks_lip - Crep
8 | B kM 101 BORCTEA BMIYAILHOM 31eMeHTa rl+
é‘- OCHOBHEIE 3nemenT| FeaakTMpOEaTE EMFYanEHEIR 30eMaHT Ctri+E

B NewlibEx1 WA, ..

MpOekT (2NeMaHTE) EWAAM...

m

PucyHok 176
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B nosBuBwemcs okHe ykasaTb ID (ngeHTudwukatop) u mmsa 6Gubnuotekm B

COOTBETCTBUM C PUCYHOK 177 1 HaxkaTb KHOMNKY «[puHATbY.

m Eeegute WOeHTMHUKATOP W MMA HOBOMO NpOeKTa,

ID: | Project ALL

Kma; |I'Ipmrv1ep|

IV’ anHﬂTb] lx OTmeHal

PucyHok 177

BbibpaTtb neByto BepTuKarnbHyk Bknagky «[1poekTbl» U B MNOSBUBLUEMCSI CMMCKE
BblOpaTb anemeHT «[poekT». OTKpbITb AN peaakTUPOBaHUSA CBOMCTBA 3fieMEHTa, HaxaB
coveTaHne knaesuw «Ctrl+P», mnnn BbIOpaB n3 cnucka BCMMbIBAKOWEr0O MEHI U B
NosIBUBLLEMCSI OKHE pacKkpbiTb CnMcok «b[l koHTenHepa». B aTtom cnmucke Heobxoammo
Bbl6paTb B[] Ansa xpaHeHna 6GUBNNOTEKN BU3yarnbHbIX 3fIEMEHTOB. QfIEMEHT Cnncka AOSMKEH
umetb umsa Buga «PostgreSQL.<Uma BO>.<Umsa 6ubnuotekn>». ne <Uma BO>
cootBeTctByeT ID paHee cosgaHHonm B - «PROJECT DB», <Umsa 6ubnuotekn>
cootBetctByeT ID HactpamBaemon 6Gubnuotekn «PROJECT ALL». [llocne BbiGopa

aneMeHTa HaxaTb KHOMKY «3akpbiTb»  (PucyHok 178).

wirepedica: Werk station

@ Pesswrop nenssosar

ma
2|5 6Ks g

Graph Nposkr potiL EisjactALL =E=
5| © proscz nposiT
5 Mpaexs
§le rraec e P Mime fasnsie | Cuni | conswseis | Kospurypaan
& Cocrome

BKnionEH; *

501 KomTeiiepa: |FostareSQLProject DB Project ALL

Enananeu, rpynna; root -/ |ut |
Aocryn: O30p u ynpasnenie | v| | O830p wynpasneHis | Of30p

ArpsaBym G Tapuon serscnasis (uck 100

OoIDIRT

ATpUGYT | 3naare BpeMA BOCTAHOBNEHMN NOZKAHEHIR (ME) 1000
PaxiAm OkHa HCTORHEHIR OpurvHansHLs paiuep
COXPaHATE MPONTPL MK MACLTSEUpOS 3=

APFHESTOP CODCUIEHI: . -

KATETOpIaR COOGLIEHISH

PucyHok 178

CoxpaHuTb NPOEeKT B cOOTBETCTBUM C 12.2.3.
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12.7.1 Hacmpolika okHa eu3yasibHO20 rnpedcmaeJsieHusi

[lNa HacTpoWiKM OKHa BM3yanbHOro MHTepdgeinca BbiopaTe B MEHIO MyHKT «Bua» u B

nosismsLLeMcs crnmcke (PucyHok 179) octaBuTb BbIGpaHHbIMW CO34aHHbIE HaMN BUBINOTEKN:

e, -
T Baker Okwo Dowows  QTStarter

[T IRy )]

= = . TaHeNt BHAYBNLHEIX 3NEHENTOR
) o — B B gy cnpmac svgmoros
% |01 naviens 3nemesopraix puryp

& Mposcri:
& Bupcer paswnie | Clenw | CooGiuense | Kondmrypaum
B ArpudyTel

O Ceman

] BunMoTekE: AGLKS

i x
eimaps: |PostareSQLProject_DEpr_Project ALL =

[Project_aLL
[Ppesp ]

) Butnvorera: QMS01
(] Entorerz: doc

O semarees . [/ o g

o
s —— Of30p uynpsenese || OO30p u ynpasneswe |+|| Oo30p

5]
O s (i [100 B
Arpubyrat L (R R [y e —y [1000 B

Arputyr | Bmamene O

0

e OprHEnt e paanep

] Bubnvor
] BuBamoTeRa ub_gks
) bubmmorara: bl i
| BuBnMoTeKa: VI_niis LeHinit; |
il “ ascas): [1
| BHEAMOTeKS: DNEpATOpHan

PpUpI0 NpU MacuTABMpOSEHmA

sl & &

bropie ctpurui cxpasi o oy [

[100m v pazmzpa] [roce

PucyHok 179
BbiOpaTb neByto BepTuKanbHyto Bknagky «[lpoekTbl» M B MOSIBUBLUEMCSI CMUCKE

BblbpaTh anemeHT «[1poeKkT».

12.7.2 [obaeneHue asileMeHmMa & rnpoeKm.

Ha naHenu MHCTPYMEHTOB OKHa BM3yanbHOW KOMMNOHEHTbI (PucyHok 180) HaxaTb Ha
KHOMKY, Aob6aBnsiowyo B BblIOpaHHbIN NPOEKT anemMeHT «lnaBHoe OkHO». BcnnbiBatollas
noackaska AaHHOM KHOMKM COAEepXWUT TekCT Buaa: «[JobasneHne Bngketa OCHOBAHHOIO OT
‘wib_<ID_6ubnunotekn>/wdg_<ID_ anemeHTa>'». Tak kak «[naBHoe oOkHO» wumeeT ID -
«MAIN», a cogepxaluas ero 6ubnuoteka ID - «Project_Ul», To cnegyeTt nckatb KHOMKY C

onucaHvem «[JobaBneHne Buagxeta ocHoBaHHoro ot '/wib_Project_Ul/wdg_Main’».

starter
- EEE

_ﬂuﬁaeﬂeHme EWO4ETa OCHOBAHHOMO 0T 'wab_PrDject_UI,-‘wdg_Main'I

PucyHok 180
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B nosiBuBLLUeMcSs okHe 3aaaTth B none Beoaa ID - «k MAIN», B none «Mma» - «[ maBHoe
OKHOY.

BbibpaTb neByto BepTuKanbHyk Bknagky «l1poekTbl» U B MNOSIBUBLUEMCSI CMMCKE
BblbpaTb anemeHT «[1poekT», 3aTeM coaep)Xalunca B HEM 3NeMeHT «[NaBHOE OKHOY».
OTKpbITb CBOMCTBA BUOXeTa, HaxaB codeTaHme knasuw «Ctrl+P», nnu ns scnnbiBatoLwero
MeHI0. B nosiBMBLUEMCS OKHE MOCTaBUTb rariouky A4Sl COCTOSIHUS CTPaHULbl — «BKIHOYEHY,
3aTeM packpbiTb CNUCOK «Tun cTpaHuubl» M BblbpaTb «KoHTenmHep wn wabnoH». Twun
cTpaHuubl «KoHTenHep n wabnoH» coBmellaeT B cebe pyHKUMM wabnoHa n KOHTENHepa.

Mocne yero 3aKpbITb OKHO CBOWCTB.

CTpaHHUa npoekTa: /prj_Project_ill/pg_Main E

Eugxear l ATpUEYTEI | CfpatoTka ‘ CBH3|.-1|

— COCTOAHME

BrnwqeH: 3

POOMTENECKME BMORET! [,wab_PrDJect_Uijdg_Maln |v]

Tun cTpaHuukl |§KDHTeL’nHep 1 WwafnoH |VI

~ KOHBMMypauma
1d: [ Main

KopeHs: | Eox

MyTh! [#pri_Project_awpg_main

Mg [I’naBHoe OKHO

CnucaHme:

Enageneu, rpynna; [root |'] [ U1

)
Aocrym: [Oﬁ30p W YNpaeneHue |V] [ Cfzop W ynpaeneHuea |V] [OﬁBDp W ynpaeneHue |']

PucyHok 181
Ecnun oTkpblTb «[MaBHOe OKHO» AN pedakTUPOBaHWs, TO Mbl YBUAMM OKHO YXe
CO30aHHOr0  HaMuM  BuAXeTa C  MAEHTUYHbIM  HasBaHMemM B BubnuoTteke

«lMpoekT(nHTEpPhenc)».

12.7.3 [Nodknro4YeHue MHEMOCXEM U UCMOYHUKO8 OaHHbIX K MpoeKmy.

Ana nogkniodeHnss K [poekTy Hawmx MHEMOCXeM HeobXOoOUMO B OKpY>XEeHUW
MpoekTbl BblAenuTb Haw [poekT 1 BbibpaTb Ha BEpXHEN NaHenn MHCTpyMeHToB AobaBneHue
BU3yarnbHOro anemMeHTta, ocHoBaHHoro ot ’'/wilb_Project VF/wdg VK1’. CosgaBaemomy

anemeHTy npuceomm ID «VK1» n ums «Bngeokagp1». TouyHo Tak e gobasum «Bugeokagp
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2», OcHoBaHHbIN Ha '/wlb_Project_ VF/wdg_VK2' ¢ ID “VK2". CoxpaHum Bce Buaeokagpbl B
npoekTe.

[anee noo4vepenHo oTKpbiBaeM Buaeokagpbl ana pepaktupoBaHus («Ctrl+E») m
BblOpaB KHOMKy «BosBpaT B rmaBHOe OKHO» Hanuwem 006paboTky CcobbITuiA:
ws_BtPress::open://pg_Main.

lMocne yero coxpaHsiem Buaeokagpbl B rnpoekTe. B pesynbTaTe Halwmx OeNCTBUN

AepeBo NPoeKkToB UMeeT crieaytowmm Bug (PucyHok 182).

PesakTop N0AbZ0BATENLCKOrD HHTephdeHca: Work statio

®alin  FepakTWposaHMe [poekT  BumkeT CkHo  Bug

W 8@z e A

= [MpoekTel
& || 1ma |Tmn |

=y -

o B GRS MpogkT

| B Graph MpoekT

E Bk Proect MpogkT

L | B+ Progect MpogkT

2= MpoekT MNpoekT

“H TnagHos OKHO CTpaH...
T eMasokagpl CTpad...
L AT EWAs0Kagp? CTpad...

PucyHok 182

Hanee ona «Bugeokagpal» 3agagum agpeca napameTpoB And oTobpakeHus B
BUOEe aHanoroBoro 3HayeHus. [ns 9Toro, Haxoddcb B MpPOEKTe, OTKPOeM CBOMWCTBa
BM3yanbHoro anemeHta «Bupeokagp 1» (Ctrl+P) n B okHe CBA3M yCTaHOBUM 3HayYeHUs
MapametpoB pName u pVal. MimeHa napameTpoB (pName) onpegenum Kak wumeHa
oTobpakaeMblx aHanoroebix curHanos: A1_1, A1 2, A2 1, A2_2, C. A B nonsx 3Ha4YeHumn
napameTpoB (pVal) ykaxxem agpeca nepeMeHHbIX co3gaHHbix B 12.3 Ha Jlornyeckom ypoBHe
B koHTponnepe Primer. Hanpumep: «prm:/LogicLev/primer/Al_T1/const» (Npn 3TOM CTpOKa
3Ha4yeHU cocTaBnsaeTca nyTemM nocrnefoBaTeribHOro Bbibopa U3 OOCTYMHbIX 3f1EMEHTOB

BCNJIbIBAKOLLErO MEHI0). YCTaHOBMEHHbIE NapaMeTpbl Noka3aHbl Ha PncyHok 183.
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CTpaHHUa npoekTa: /prj_Project_all/pg_VK1

Engker ATpUEYTEI OfipafioTka ‘ CBHBM‘

ID

3HadeHMe

pMams valiAl 1
pval prim/LogicLev/primer/Al_T1/const (+)

- spMName
- A1 To

valiAl 2

prime/LogicLev/primer/AL1_T 1/pam (+)
- redEVAL

- spMName

B A2 Ti

valAZ 1

prrm/LogicLev/primer/A2_Tifconst (+)
- redEVAL

- spMName

B A2 To

vallAZ 2

prr/LogicLev/primer/ AZ_Tifpam (+)

vali C

prim/Logiclev/primer C/summaz (+) EJ

PucyHok 183

3akpoeM OKHO Auariora CBOMCTB, COXPaHUM Hally MHEMOCXEMY W MPOBEpPWM, YTO

nony4ynnoco.

12.7.4 UcnonHeHue npoekma

Ons npoBEPKU p860TbI Hallero rnpoekrta 3anyctunmMm ero Ha MUCnoJiHeHne, Ha)kaB Ha

NKOHKY
Mpn 6e30WwmMboYHON KOHUIypaLmMmM Ha dKpaHe NOSBUTCHA OKHO, B KOTOPOM MOXHO

yCTaHOBUTb AaTy, WU OBe KHOMKW-Nepexoda, Npu HaxaTuu Ha KoTopble oTobpaarTcs 2
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MHemocxeMbl (PucyHok 184). 3HayeHus, oTobpaxaemble Ha Bugeokagpe 1 cOOTBETCTBYIOT

3HaYeHUsIM NapameTpoB KOHTpornnepa «Primer» Jlornyeckoro ypoBHsi (PucyHok 185).

BHmieT: /wib_Projece Ul/vdg Main

27:07:17 13:24:52 -

‘ EMAeokanp1 ‘

‘ BlAeOKaAp2 ‘

4

PucyHok 184

©_Npoext PSR

@ain  HapyweHwe [epexo Ha cTpaHwyy Bwa MNomowe

l Hﬂ3ﬂ,£l, B MaHoe OKHO

PucyHok 185
KpaH Ha Bugeokagpe 2 naMmeHsieT CBOW LBET C XEeNTOro Ha 3efeHbIv NPy U3MEHEHUN

3HaveHust atpubyta ON Ha val:1 B okHe «CBsizan» aTtoro BuaxeTta (PucyHok 186).
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[ BugkeT | ATPUBYTEI | OfpatoTka I CBﬂBML @ain  HapyweHwe Mepexod Ha cTpaHuyy  Bua  Momowe

|lf’1MH |3Hal—|eHv1e

- Left

BDIEPET B MAaBHOE OKHO|

PucyHok 186
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13. HACTPOMKA PA3JIMYHbIX TUMNOB UCTOYHMUKOB OAHHbIX

13.1 Moaynb ucto4yHuka gaHHbIx ModBUS

13.1.1 KoHghuzypupoeaHue cb6opa OaHHbIX rno npomokosy ModBUS

Cos3gagum o6BbEKT KOHTponnepa ansa onpoca no npotokony ModBUS v nonyymm atn
AaHHble, TeM caMbiM (paKTU4ecKn peanu3oBaB 3agadvy onpoca peasibHbIX OaHHbIX (0T
HacTOsILLLEero BHELLUHEro YCTPOWCTBA Halla KOHdurypauust 6ygeTr oTnmyatbCs agpecom
ycTponcTBa, agpecamu pernctpos ModBUS 1 BO3MOXHO MHTEPGENCOM B3aUMOLENCTBUS).

Ana pobaBneHns HOBOro KOHTposinepa HeobxoaMMO OTKPbITb B KOHdUrypaTtope
cTpanunuy moaynsa «Cbop gaHHbix» — «Mogynb» — «ModBUS» 1 B KOHTEKCTHOM MEHHO

nyHkTa "ModBUS" HaxaTb "[JobaBuTb" (PucyHok 187).

¥  CUCTemMHblH koHdurypaTtop: Work station

©3AN PeRaKTHpoEaHWE Bug  Momowb  QTStarter

19 000 @8 00 m
Hma
9---W0rk station e MOAI)’JH:.' MOdBUS

- 55 Basbl gaHHbIX

ljg EesonacHocTh KoHTponnepw MorMows

TpaHcnopThl

H- (@ TPaHCNoOpTHBIE Np... KoHTponneps:
Bl | CHop ganHHb 11
- Moy BAP-4
ENOYHBIA Ebl.. Maccomep 01
. Wnws npue... Maccomep 02
Lnws KeTo... Maccamep 032
« DCOM knneHT Maccamep 04
HMmuTatop a.. Maccomep 05
BoiamcnnTen.., Maccomep 06
Norvueckmi,., Maccomep 07
- MBCK BriumvcnuTtens YBN
i+ ModBLUS .
[l == OPC U4 4 ZarpyauTe vz B
()-mm SNMP kel CoxpaquTs B B ctrl+5
e CAOP AaHHHY
B Coop aannl gACELI
- DaQ TEST B ¥AanuTe Ctrl+D
B EufinmoTera waln
B MpoEepka AaHHs! BHipEsate 3neMeHT Ctri+%
@ ggz‘:gignbmle Konupoeate anemeHT Ctri+C
E- 4 Monbzosatensck BCT3BMTE 3NEMEHT Ctrl+y

& ¥NpaBneHHe Mo
P A + OGHOBMTE SNEMEHTH AEpEES

1 )
Hax<aTb ansa ,D,DSaBJ'IEHHﬂ HOEOro anemeHTa. %

PucyHok 187

B pesynbTate noaButca okHO guanora (PucyHok 188) ¢ npeanoxeHuem BBECTU
NOeHTUMKATOP U MMA HOBOrO KOHTponsepa (4518 HanucaHus UMeHU u naeHtudukaTopa

OENCTBYIOT paHee onucaHHble npasuna). Beegem naeHtndgukartop "primer” n nms "primer”.
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YCTaHOBKa HMEHH 3/1EMEHTa
@ JofagneHKe HOBOrD >NeMeHTa,

1D [primer ]

Iraa; |primer1 J

I W Ok H?(mr«qua]/

2

PucyHok 188

Mocne noaTeepXxaeHus nosiBUTCA 06BHLEKT HOBOro KOHTponnepa. Boibpas koTopbin

MO>XHO MPOBECTN €ro HaCTPOWKY.

7{ CMCTeMHbIH KOHGHrypaTop: Work station

@ain

PapakTupoBaHue  Bug  NoMOWE

19000 LM

‘VIMH

=

i ServerObrRes
- Wark station

B 55 Baskl AaHHEIX
% EezonacHoCTE

¥ TpaHonopTel
\wl TPaHCNOpRTHEIS NPpOTOKOAL!

o 4

[

way | B

=11

-
v

Bk | CHOp BaHHElx
El- Moqyms.
- B BRouHBIR BbMMCNMTENE

LNz npverMa gaHHENx M.
LAK= MCTOYHMKOE AaHHBIR

[EC&0870-5-104

IEC 81850

BbMucnUTans Ha java nog,..
Norvdeckii ypoEeHs

- MBCK

MaodBUS
11
EKT-5 UQIR 204

QPCUA

K.nmeHT auarHocTikm NTE
SNMP

CAop AaHHEIX Siemens
B} ButBmuorens wadroRos:

B W MpoBepka aHHbIX

| ApxuERl
@ CneumankHels
3 Nonezoeatensckue WHTepdaiice!

- &9 ¥YNpaeneHue MogyAMN

K1l

QT Startar
4 E|200Q WA
|Tv1r . e
v KOH]?JOMEP. primer
‘Aa
Nak KonTponnep | Mapamerpl
Mog
Moz ~ CocToAHue
Mo Cratyc: 2:BbIKAOYeH.
MNog .0
Mg BrnioueH:
Mo, Zanywan: [
oy B[ koHTpOnnepa: [’.' |']
Moy
Mo — KoHdwrrypauma
Moy ID: primer
Moy [S[EEH
Moy
Moy OnuUcaHKe:
hioy
Moy
Moy
Moy
Kok
Eknrouats: [
Zanyckate: [
by TafinuMua napaMaTpoe: [ModBusPrm_prlmer ]
Mo
Mui Tafnmua NorMHEckiy NapaMeTpos: [ModBusPrmL_primer ]
oy MnaHupoBaHWe onpoca: [1 |']
Gt s
W u] B
Moy pPOBEHE MPWOPWTETA 333Ul CHopa AaHHEIX [0 H
Mog Modbus npotokon: | TCRAIR H
Mo,
I'Iai Adpec TpaHcnopTa: [Sockets.UIViswonRCZServerObrOsn |'l
Mog AApac pe3epBEHO TPaHCNOpTa: [Snckets.UIV\SiDnRC?ServerOerez |v]
¥2e HazHaueHuA: [1 I%]

OfbeMHATE (IPArMeHThl AaHHBIX: O
MCMOL30BaTE yHKLMK 2aNKMCK HECKOMBKWX 3nemMeHToR (15,16): [
ACHHXpOHHEA 3ammce: [

BpemMa DHMOaHMA COSOMHEHMA (M) [0 l%]

BpemA BOCCTAHOBNEHWA (<): [30 l%]

MakcuManeHeIR pasmep Gn0Ka 3anpoca (GaiTen: [200

(=lkood 4

Mepen

KOHourypaumenm cBs3M CO CBOUM

PucyHok 189

KOHTPOSIEepOM

npeaBapuTerbHO

HeobxoauMmo, u3 OOKYyMEHTaUuun Ha KOHTpOJIJ1ep, BbIACHUTb HaCTpOVIKM ero ceTeBblX
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WHTEpencoB M NPOTOKOSMOB, a Takke NoNyyYnTb Tabnuuy Ha3HAYEeHUSI BHELIHUX U
BHYTPEHHUX CUTHANoOB KOHTposiepa Ha Homepa pernctpos "ModBus".

C nomoLublo cTpaHuubl 06bekTa koHTponnepa B pasgene "CocTtodaHne" MOXHO B
nepByl0 o4epedb OUEHUTb TeKyllee COCTOsiHMe obbekTa KOHTponfnepa v peanbHoe
COCTOSIHME CBA3M C (PM3MYECKMM KOHTPOSNEPOM, a TakkKe OnepaTUBHO ero MeHsTb. Tak, none
"CtaTyc" coaepXuT KOO OWMOKM M TEKCTOBOE OMUCAHWE TEKYLLero COCTOSIHUSA CBS3U C
KOHTPOMNEepOM, B HalLeM criydae obbeKT KOHTposnepa BbIKNoYeH. Mbl ero MoxeM BKIOUYNTb
N 3anyCTUTb, YCTaHOBUB (braXkkm HanpoTUB COOTBETCTBYIOLLMX Nonen. BknioveHHbIN 06beKT
KOHTponepa uHuuManmampyeT ob6bekTbl NapaMeTpoB, 3anyLlEHHbI XXe 3anyckaeT 3agady
onpoca v NnpegocTaBnsaeT BO3MOXHOCTb NepefaBaTh AaHHbIE B KOHTpoOnep Yepes atpnbyTol
napameTpoB. lNone B[l ykasbiBaeT Ha TO, B Kakon B[l xpaHUTCA KOHUrypauus OaHHOro
obbekTa. Hac yctpont xpaHeHue B rnasHon B[], T.e. ocTaBuM No ymon4aHuio.

B pasgene "KoHdurypauusa" HenocpeaCTBEHHO COAEPXUTCS KOHGUrypaumsi obbekTa
KOHTponnepa:

- "ipeHtndukatop" n "Mima" cogepxaTt HasBaHus, KOTOpble Mbl BBOAWUN MNpU

co3gaHum obbekta. MIMa KOHTpomnepa MOXHO W3MEHUTb B [AHHOM OKHe, a

N3MEHEHNE nAeHTUdUKaTOpa BO3MOXHO TOSbKO nNyTeM Bbipe3aHus (Ctrl+X) wn

BcTaBku (Ctrl+V) obbekTa ¢ ero nepeMmeHoBaHNEM.

— "OnncaHune" MOXeT coaepaTb PasBEPHYTYH XapakKTEPUCTUKY U HaA3HaYeHue

obbekTa KoHTponnepa.

— "Bknoyats" n "3anyckaTb" ykasbiBalOT Ha COCTOSIHME B KOTOpoe creayer

nepeBoauTb 06BHEKT KOHTponnepa npu 3anycke SCADA. YctaHoBum oba nonsi.

- "Tabnvua napameTtpoB" — cogepXxuT nmsa tabnuubl B[, B koTOpon Oyger

XPaHUTbCS KOHQUrypaums napameTpoB [aHHOro KoHTponnepa. OctaBum no

YMOJSTHaHUIO.

— «Tabnuua normyecknx NapamMmeTpoB» - COAEPXKUT nms Tabnuubl B, B koTOpOWN

OyneT XpaHuUTbCA KOHUrypaumsi NOrMYecKnX napaMmeTpoB AAHHOrO KOHTponnepa.

OcTtaBuM N0 yMOn4YaHuio.

- "MnaHnpoBaHne onpoca" — CoOepXUT KOHUrypaumo nnaHMpoBLUMKa AS1S

3anycka 3agayu onpoca. lonyynTb onucaHue dopmarta KoHurypaumum gaHHOro

nons MOXHO M3 BCMnbiBawwen noackaskn. OanHoOYHaa uudpa ykasbiBaeT Ha

NepuoanYHOCTb 3anycka B CeKyHaax.

- "YpoBeHb npuoputeta 3agaum cbopa [aHHbIX" — yKasblBaeT HACKOSbKO

npuopuTeTHas gaHHas 3agada (ot -1 4o 99). MpropuTeThbl BbILE HYIS UMEKOT CMbICH
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Tonbko npu 3anycke SCADA OT npuBunierMpoBaHHOro nosne3osatens. OctaBum 310
none 6e3 n3amMeHeHnNn.

— "ModBUS npotokon" — ykasblBaeT Ha BapuaHT npotokona ModBUS.
BoamoxHbl BapuaHTbl npoTtokona "TCP/IP", "RTU" n "ASCII". Beibepem "TCP/IP".
BapuaHTbl npotokonos "RTU" n "ASCII" HyXHO yCcTaHaBnueaTb B Cliydae CBSA3U C
KOHTPOSIIepOM MoCpeacTBOM nocnefoBaTenbHbIX UHTepdencoB (Hanpumep,'RS-
485").

- "Agpec TpaHcnopTa" — ykasblBaeT Ha UCXOOALWMW TPaHCNOPT MOACUCTEMbI
"TpaHcnopTbl", KOTOPLIN MCNOMb3yeTCa ONA COeAUHEeHUst C KOoHTponnepom. [pu
Bbl6ope "TCP/IP" 6ygeT HeobxoguMm TpaHcnopT B mogyre Sockets, a npu Bblibope
‘RTU”, “ASCII” n nocnegoBaTtenbHOro nHTepdenca — TpaHcnopT B moayne Serial.
CospaHue ncxogawero TpaHcnopTa B "Sockets" onucaHo ganee. Ecnu TpaHcnopT
yXXe co3faH, TO A0CTaTOYHO BblbpaTb ero u3 BbiNagaroLero cnucka.

- "AQpec pe3epBHOro TpaHcnopta" — MNO3BONSET BblbpaTb pPe3epPBHbIN
ncxogdawmMM - TpaHenopT  nogcuctembl  "TpaHcnopTsl”, KoTopbin  Byaet
MCNonb30BaTbCs B Cllydae OTCYTCTBUA OTBETA OT OCHOBHOIO TpaHcnopTa.

— "Y3en HasdHayeHna" — yKasblBaeT y3es UCTOYHUKA AaHHbIX UK KOHTpOosinepa
B ceTn ModBUS. B Hawem cny4yae - "1".

- "O6beguHATL (bparMeHTbl AaHHbIX" — BKNOYaeT 06beaMHEHNE HECMEXHbIX
dparMeHTOB PErMcTpoB B 0anH 6rok 3anpoca, 4o 100 pernctpos, BMECTO reHepauum
OTAEeNbHbIX 3anpocoB. Mo3BonseT yMeHbWUTbL obllee Bpemsi onpoca. YCTaHOBUM
3Ty onuuio.

- "Micnonb3oBaTb OYHKLMM 3annUCU HECKOSbKMX anemMeHToB (15,16)" — BMecTo
YHKUMA OAHO3MEMEHTHOM 3anucu B6yayT MCNoSb30BaHbl MHOMO3fIEMEHTHbLIE.
OcTaBMM HEN3MEHHbIM.

- "BpemMs oxunoaHna coegnHeHus" — yKasblBaeT B TeYeHMe KaKoro BpeMeHU
OXmngaTb OTBETA OT KOHTpOSifiepa 1 No UCTeYeHuto KoToporo coobuwaTts 06 owmbke
cBA3n. Honb ykasbiBaeT Ha ucnornb3oBaHue BpemMeHu TpaHcnopTa. OctaBum 6e3
N3MEHEHNN.

— "ACUHXPOHHaaA 3anucb" — YCTaHOBMNEHHbIN doriar peanusyeT aCUHXPOHHbIN
crnocob nepegayn AaHHbIX;

- "Bpemsi BOCCTaHOBIEHNA" — yKasblBaeT Ha BPeMSA B CEKyHAaX, Yepes KOTopoe,
B Crlydae OTCYTCTBUS CBA3U, NOBTOPSATb NOMbITKY BOCCTAHOBUTL COEQUHEHME.

- "MakcumanbeHbIil - pa3mep 6noka 3anpoca (6anTbl)' — ycTaHaBnvBaeT

MakcumarnbHbIM pa3mep BGroka rpynnoBbIX 3anpoCcoB PerncTpos 1 6uToB, B HanTax.
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[MoneseH ANA HEKOTOPbIX KOHTPONMepoB € NogobHbIM orpaHuyveHnem. OcTaBuM

HEN3MEHHbIM.

CoxpaHnm Hawm nameHenus B b (cm. 12.2.3).

Hanee Heobxogmmo co3gatb BbixogHom TpaHcnopT B Mmogyne "Sockets"
«TpaHcnopTbl» — «CoKeTbl» NOCPeCTBOM KOHTEKCTHOrO MeHio (PrncyHok 190) ¢ Ha3BaHMeM

KOHTponnepa: "primer" n nmeHem "primer".

® CcTemmbii KonpHrypaTop; Wark station EEl=]
balfin  Pepaktipoeadve Bup Momows QT Starter
(TN ERSHryr 20 ]
(] |Tv|n @ M Socket:
B+ Work station Toke OAABISOCHELS
-5 Basbl AaHHbIx Mopg
-3 BesonacHocTs Nopd | TPaHcnopre! || Momoug
Moay
: mon| | BXOE
£} Mocneppeatentholil unTepdeiic  Mog ServersGKS1
2@ Coverer Mon Main WWW-interface
[ER S —— Bxo, Reserve WWW-interface
B BorxO4HOM TPaHEROpT: Boix
- DAQ@Gatesisl Bhix|
i Mda_TCP Bhix|
i~ OPCUAOpCROsneft Bhix|
- OPCUAtest5001 Bhix| _
2@ ThaHcnopTHLIe MpaToKD/bI Moas 4\ notasnenne Hosora snemenTs.
- /| CAop AaHHbIx Moay |7
G- Mposepka AaHHLIx Moay
- [7) Apxugsl Moag 1D [parl
@@ CneumansHsle Moay v [part
- @ Nonbaosatensckme uHTepthedice Moad
@ YnpaeneHwe MOgynAMI Moay
Vi
Bblxog
DAQGates1s1
Mda_TCP
OPCUAOpCRasheft
OPCUALEst5001
R

PucyHok 190

CTpaHyua KoHdUrypauum nonyyeHHOro MCXO4sALWEero TpaHcnopTa npuBedeHa Ha
PucyHok 191. 3JTa cTpaHuua TakKe COOEPXUT pasfen COCTOSHUMS U onepaTUMBHOro
ynpaeneHus. B none "CrtaTyc" cogepXuTca TEeKCTOBOE OnucaHue TeKyLero COCTOAHUSA
TpaHcnopTa. Mbl ero MoXxem 3anyCcTuTb Ha WUCNOSIHEHWE, YCTAHOBUB (PMaXXoK HanpoTuB
COOTBETCTBYHLLErO Nons. BeiNONHSOWMNCS 06BbEKT TpaHcnopTa MHULMUPYET COeANHEHNE C
BHeLWHUM y3rom. lNone B[ ykasbiBaeT Ha To, B Kakown B[] xpaHnTcs KOHurypaumsa gaHHOro

obbekTa. Hac yctpont xpaHeHue B rnasHon b[l.
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" CHETeMHbIH KOHGHrypaTop: Work station

ain  PepakTwpopadue  Bua  Momows QT Starter

1900 s [B|1J) < 200 WA
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s .
- Brogroi tpancopr & Cratyc: OcranoeneH.
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 IEC&0870-5-104
-4 WMMpratap AamHex
; BeMHMCNMTENE Ha java NOgodH...

Agpec: [TCP:LDCaLhDst:lOOOZ ]
Sanyekats: [

BpemeHHbie vHTepBansl |5:1 ]

NorHaeckmii ypoBeHE

MBCK
-~ ModBUS
-11

BOP-4
Maccomep 01
Maccomep 02
- Maccomep 03
- Maccamep 04
Maccomep 05
Maccomep 06

Maccomep 07
- BbMMCMTENL YEI

CHKH 1

CHKH 2

Tennocderunk UQIR 301
- Tennocderunk UQIR 310
- ¥2 pacxopomep raza

Y¥MH 2 BUGROMOHWMTOPMHE
prirmer

ODBC
- OPC UA
- & KaveHT anarHocTukn MTK
== SNMP

=~ CHOp AaHHLIX Siemens

i 3eykosan kapta
- B CBop AaHHbIX crcTembl
]
[ l
Mopy [lrect]

K]

BZZZZZZZxx7‘7‘XXXKXXXXKXXXKZZZZZZZZZZZ

PucyHok 191

B pasgene "KoHdurypauusa" HenocpeaCTBEHHO COAEPXUTCSA KOHGUrypaums obbekta
TpaHcnopTa:

- "ipeHtndukatop" n "Mima" cogepxaTt HasBaHus, KOTOpble Mbl BBOAWUAU MNpPU

co3gaHum obbekTa.

- "OnucaHne" —  MOXeT coaepXaTb Pa3BEPHYTYH XapaKTEPUCTUKY WU

Ha3Ha4YeHne obbekTa.

- "Agpec" — ykasblBaeT TUMN, agpec U PeXuM COeANHEHUS C yOaanéHHoOW

ctaHuyuen. O3HaKOMUTBLCS C PopMaTOM 3anmMc MOXHO U3 BCNSIbiBatOLLEN NOOCKa3KU.

YcTtaHoBuM 370 norne B 3HadveHue "TCP:localhost:10502".

- "3anyckatb" — YykasblBaeT Ha TO, B KaKoe COCTOSAHNE NepeBOAUTL OOBEKT npu

3anycka SCADA.

- "BpeMeHHble WHTepBanbl" — YyKasblBalOT MNPOAOIHKUTENBHOCTL OXUAAHUSA

oTBeTa OT yAanéHHon ctaHumn. O3HaKkoMUTbLCA C (popmMaToM 3anncu MOXHO W3

BCNnbIBatoLwen nogckaskn. OctaBuM 3Ha4YeHME HEU3MEHHbIM.

TpaHcnopTbl ApyrMx TMNOB CO34alOTCA aHanorMyHbIM 06pa3oM, a Nx KoHUrypauus

nX oTnmMyaeTcsa 0bbIYHO TONbKO hOpMaTOM 3anucK agpeca u TaimayToB. [na TpaHcnopTta
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moayns "Serial" B none agpeca ykasblBaeTCs MyTb K nocrnegosaTerlbHOMY YCTPOWCTBY,
CKOpoCTb, M dopmat. [na nepexogHukoB USB —Serial agpec HyXHO Yy3HaTb B
onepaumoHHON cucTteme, Hanpumep, KOHConbHOM KomaHaowm "$ dmesg", cpasy nocne
NoAKNIOYEHMA NepexoHuKa.

CoxpaHum oB6BbEKT TpaHCcnopTa U BEPHEMCH K KOHUrypaumMoHHoOMY nosnto "Agpec
TpaHcnopTa" obbekTa KoHTponnepa, raoe Bblbepem agpec "Sockets.primer". Ha atom
HacTponka ob6beKTa KOHTpOSepa 3akoHYeHa, BKNHOYUM ero: yctaHoBumB donar "Bknroyen".

O6bekt '"lMapameTp" KOHTpOMnepa nO3BONSET oOnucaTb MNepeyvYeHb [OaHHbIX,
nonyyaemblX y KOHTponepa u nepenatb Ux B okpyxeHne SCADA.

[na pobasneHust HOBOro obbekTa napameTpa KoHTponnepa "primer" Heob6xoanmo
OTKPbITb B KOH(pUrypaTope CTpaHuLy KOHTpOMepa 1 Haxas NpaByto KHOMKY MbILIW BbiOpaTb

NyHKT «[Jo6aBnTby». [1nsa HoBoro o6bekTa BBeCcTM naeHtTudukatop "par1” n nmsa "parl”.

— v — . -

.
i

@ CuctemHbii KongHrypaTop: Work station

®ain  Pepaktuposanve Bua  [omowe QT Starter
I9000 BRI 20 )
|MMH |T
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B 48 CokeTsl
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Wl TpaHCMOpTHBIE MPOTOKONL!
- || Ciop fanHen

KoHtposiep: primer

[ KoHtpoanep | MapameTpel

AoGaenATE NapaMetpel | CraHmapT |+
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[E [0BaBASHWE HOBOMD S1EMeHTa,

SO D DD DO REnE T

& Magre: ID: |part
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& LNz NpUeMa AaHHED N0 W3,
< LNk 2 MCTOMHMKOE A3HHEIX
DCON
& EN

. IEC60870-5-104 W Ok R otmena

4

= 40 VIMUTaTOp AaHHbIX

G- @ BomMMcauTenk Ha java noodH...
: lorAdeckui yposeHs
MECK
= ModBUS
=11
EOP-4

- Maccomep 01
Maccomep 02
Maccomep 03
- Maccomap 04
Maccomep 05
Maccomep 06
Maccomep 07
BelmcnuTens YEN
= CHMKH 1
CHEH 2
Tennocderyuk UQIR 301
- Tennocuetik UQIR 310
¥3 pacxonomep raza
- YTIH 2 BUBPOMOHHTOPUHT

AR AR AR AR AR AARAAAAARZIZIZIZTZIZIZIZIZZI

ODBC
== OPC UA
& KamneHT anarHoctikn NTE
G} mm SNMP
CAOp ABHHBIX Sismens
1 Zeykosan kapra
- 4@ CB0p AaHHbIx cucTamsl

€

KI]

Flzzzzzzz

(ko]

PucyHok 192

CTpaHuua KoHurypaumm nosly4eHHoro napameTpa npusegeHa Ha PucyHok 193. OTa

CTpaHWua COOEPXWUT pasgen COCTOSHUS M onepaTMBHOro yrnpasneHus. B none "Tun"
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coAepXuTca naeHTudukaTop Tuna napameTpa, B Hawewm criydae tvn "CraHgapTtHein” (std).
MapameTp Mbl MOXEM BKIIOYUTb, YCTAHOBUB DIIaXXOK HanpoTvB COOTBETCTBYOLLEro Moss.

BkntoveHHbI napameTp y4yacTBYeT B npoLecce obMeHa C KOHTPOEPOM.

Paliin  PepakTvposaHie EBua [oMows QT Starter

§9 00 e [ 1)« 200 m@
MMA |T =
- Mapametp: parl
§ Tpawcnoprel It P Lol
@ 551 — | m ATPUE: A m

g Coxertl
BrOaHOMA TPAHCAOPT!
L BoioqHoil TpaHcropr:

CocToRH

[

DAQGates1s1 ~ kongmnypau
Mda_TCP i,
OPCUAOpCRasnert
- OP CUAtest5001 Wi [part ]
" primer Onmcarie:

Gl TPaHCNOPTHEIE NpaTOKDL!
| CBop paHmex
Magye:
B BrodHelit BerucUTENs
€ LUNK03 NpUEMa AaHHEIX MO W3,
T LUMK3 MCTOYHUK OB AaHHbIX
“ DCON
EN
. IECE0870-5-104
b 4 MMUTATOp AaHHLIX
§ BemucauTent Ha java NoAoGH.

Briodare: [
Neperient aTpnoyToe:

Norveckui ypogews
MBCK
~ ModBUS
11
BAP-4
Maccamep 01

Maccamep 02
- Maccamep 03
- Maccomep 04
- Maccomep 05

Maccamep 06

Maccamep 07
Bormonimens YBI

CHKH 1

CHKH 2

Tennacuermk UQIR 301
TenAocuerumk UQIR 510
¥3 pacxopomep raza
- YTH 2 BHGPOMOHUTOPMHT
- primer

- par2
ODBC
= OPCUA
& KAneHT anarHocTikM NTK
= SNMP
~ Cfiap AaHHLlx Siemens

i |

Ble<cccoMrrnrrrnrrrrrifrffinfAccczccsccccs g INDPEO DRI ES

]

[=1[Fllroct] 2

PucyHok 193

B pasgene "KoHdurypauusa" HenocpeacTBEHHO COAEPXKUTCSA KOHGUrypaums obbekTa
napameTtpa:

— "ineHtudukatop" n "ma" copepxaTt HasBaHus, BBEAEHHblE NpU CO3gaHuUu

obbekTa.

- "OnucaHne" — MOXeT cofepxaTb pPasBEPHYTYHD XapakKTepPUCTUKY U

HasHaveHue obbekTa.

- "BknoyaTb" — ykasblBaeT Ha TO, B KaKOe COCTOsIHME NepeBoauTb OOBEKT npu

3anycke SCADA. YcTaHOBMM Mone.

- "MNepeyeHb aTpnbyTOB" — COAEPXUT KOHUrypauuo aTpubyToB napameTpoB B

COOTHOLIEHUN UX C pernctpamm n butamm "ModBUS". O3HakoMnTbCA € hopmMaTom

3anncu MOXHO M3 BCMblBatoLLEN NoAcKaskn (pucyHok 197).
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CnMcoK KoHQUrypagky atprbyToe. Cnvcok dopMypyeTca cTpokami g doprate: "{dtr: {numb}:{rw}: {id}: {name}".
Foe:
dt - ModBus Tin gaHHblk (F-perkctpl[3,6016)], C-6uT[1,5(15)], RI-pervcTp exoaal4], CI-6ut exonal2]);
R 1 BRI moryT BeiTe pacwwpeHel cyddmkcami: i2-Int16, i4-Int32, f-Float, b5-Bits, s-Crpoka;
HauHiTe © cuMEona '#' ANA KOMMEHTMPOBSHMA CTROKH;
numb - agpec ModBus YCTpORCTES (AECAT., WeCTH., KK EOCEMepHuUYH.) [0,..65535];
r - PEHXHMM UTEHHMASZANMCK (F-UTEHKME; W-2aMWCh, MY -33NHCh M UTEHKE);
id - MoeHTHDKKATOD CosnaEaemMoro atpHoyTa;
name - MMA CO3AaEaeMaro aTprbyTa.
MpHMEpbI:
"R:0x300: rwwvar: Variable" - pocTyn K pervcTpy;
"C:100:rwe warl:variable 1" - pocTyn K GMTy;
"R_f:200:r:float:Float" - nonyunTh BERWECTEEHHOE M2 percTpoe 200 1 201;
"R_i4:300,400:r:int32: Int32" - nonyunTh iNt32 vs pernctpoe 300 w 400;
"R_b10:25:r:rBit:Req bit" - nonyduTe BMT 10 M2 pervcTpa 25;
"R_s:15,20ir:str:Reg blk" - nonyunte cTpoky, Gnok permcTpoE, vz perkctpa 15 W pasmepom 20,

PucyHok 194

YCTaHOBMM COOEpPKUMOE 3TOr0 TEKCTOBOrO NOMs B:

R:100:r:Ti:T Bxopa

R:101:r:To:T BbIxoq

R:102:rw:Cw:[Mpounseoa
Takum >xe obpasom cos3gagum BTopon napameTp: "par2" ¢ ummeHem "par2". lMepeyeHb
aTpubyTOB NS HEro YCTaHOBUM B:

R:103:r:Ti:T Bxon

R:104:r:To:T BbIxop,

R:105:rw:Cw:[Mpounseoa
CoxpaHum oba obbekta napameTpa. Tenepb Mbl MOXEM BKAOYUTL U 3anyCTUTb Hall
KOHTponnep ans nHuumauum obmeHa. [1na aToro BepHEMCSA Ha CTpaHuLy Hallero obbekta
KOHTpornnepa v B pasgene "CoctosHue" yctaHoBUM donaxok "3anyuwien". B pesynbTtaTe B

nose "Ctatyc" oTpasuTca pesynbTaTt NOAKNYEHHOro oOMeHa AaHHbIMU.

Dain  PepakTupoBaHue EBua  Oomowe QT Starter

I8 00 e [ 2 200 @A
s [=1 o i
- KoHTposanep: primer
¢ Tpancnaoprel e
@ ssL ™M [ ormponnep | Mapamerper |
¥ MocneaoBaTenbHENA MHTephaic ™M = P P B
B 6@ CokeTbl ™ ~ CocToaHme
i .
B SXOAHOL TEHCIOPT: & Cratyc: 0:3ammen. Boisoss ¢ nepuonom: 1c. 3aTpatienc Bpeverr: 7.498mc.
5 Beix0aH08 TPSHCIOPT, & Mp 30(0) 0(0) Guros. o 0 6uros.
~ DAQGateslsl B OmmGoK coenuuenun 0, 3anpoca 0.
Mda_TCP B
OPCUAOpCROShSft B Bkniouen: [
OPCUALest5001 B Sanywen: %
primer B =
@l TpaHEMOpTHEIE NPOTOKOMLI n (B4 CEREEARIEEES | Ihd
| Coop ganme n e e
roaye
s 10: primer

B BRouHeIl BEMMCAMTEE
€2 LA03 Nprema AaHHbIX N0 M3...
. LIO3 MCTOUHMKOS AaHHBIX
« DCON
EN
. IEC 60870-5-104
4 MMUTaTOp A3HHEIX
# BoumcnuTent Ha jawa NoaooH...

Tun 06opyACBaHMUA: O

vim: [prirmer ]

Cnrcanne:

NOrMUS KM YpOBEHE

MBCK Brouates: (3%

o paoamYs 3amyerare: 36

B BAP-+ Taonuua napamerpoe: | ModBUSPrI_primer ]
G Maccamep OL TadnMua NOrMdeckmx NapameTpos: | ModBusPrmL_prirmer ]
B Maccomep 02

B Maccomep 05 Mnavuposanme onpoca: [1 [-]
B Maccomep 04 YpoEeHL NpUOpUTETa 23faui CAOPa AaHHLIX: O

G- Maccomep 05 Modbus npotokon: TCP/IP

S .

i m:zzg:zz g? Anpec TpaHcnopTa: Sockets.primer

B BoMMCAMTEns YEN Yaen naznauenun: 1

Bl CHKH 1 OfLeANHATE (PparMeHTsl AaHHsIx Boika

G CHIKH 2 MCNoNb20BaTe yHKLMM 2aMMcl HeckonbKx 3nemenTos (15,16): [

Bl Tennacuetumk UQIR 301 ACHHXpOHHaA 3ankce: [

& Tennncueram: UOIR 310 PO eI GECAH T )

B ¥3 pacxopomep raza =

e e e ——— .

=

primar MaKcUMankHLIR pasmep Gnoka 3anpoca (GaiTe): 200

pari
parz
obeC
- OPC UA
- @ KAWeHT auarHocTuikn NTK
== SHMP
= CAOp AaHHLIX Siemens

FlzzzzzooBlzss72775757577722222822222322232%3

X

3 GIEE3
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PucyHok 195
B cny4yae ycnelwHoro obmMeHa ¢ omM3n4eckMm KOHTPONepom Ha Bknaake "AtpmbyTo!”
HalLMX napameTpoB 0TOBpasATCH 3TU AaHHble. [10CKOSbKY ONpoC NPOU3BOANTCS perynsipHo
N C NEPUOONYHOCTbBIO B CEKYHAY, TO Mbl MOXEM HabnoaaTh UX U3MEHEHME, HAXXMMasi KHOMKY

"OBHOBUTb TEKYLLYI CTpaHMLY" Ha NaHenn MHCTPYMEHTOB.

¥ CucTemHbii kondmryparop: Work station

@®afn  PegakTvpoBadde Bua  Momowe QTStarter

i9 060 o o -e ct 00 A
ma |TMn .
B work station o] Napamerp: pari
E %“: g::;‘nﬁ?::ziﬁb ggﬂ Mapametp | ATprByTol | ApxvBauws | Mpoeepia
El- ¥ TpaHcnopTsl Mog, ID: parl
@ ssL Mog
3 NoCNeaoBaTensHER MHTEpheRs Maog Mz [parl ]
- 4@ Coketol Mag OnMcaHue:
---on,qHDzZ TPIHCROPT! Bx0y
[ BRixOAHOR TRaNCIOPT: Bl
-Gy TpaHCNOpTHBIE NPOTOKONG! Mog|
Bl | CBop AaHHbIX Mog|
- Mogyns: Mog
T BnouHbIft BBUMCIMTEND Mog
. Wnos NpHeMa AaHHbE N0 M3MeHeHMo  Mog Ouwntka: 0
LUNK3 HCTOYHKUKOB AaHHbIX Mopa Texoa: 30842
* DCON KNHEeHT Mog Tebizoa: 16728
MMHTATOR ASHHBIK Mog Npanseon;
BHIUMCIMTEND Ha java nogofiHom sasl.. Mog
E Norudeckui ypoeeHs Mog
B MBCK Mog
e ModBUS Moa
11 KaoH
- BAP-4 KoH:
& Maccomep 01 KioH
- Maccomep 02 KoH
G- Maccomep 03 KaH
E- Maccomep 04 KoH
E- Maccomep 05 KoH
G- Maccomep 06 KaH
E- Maccomep 07 KoH
BoiurcnnTens YBIN KoK
- CHKH 1 KaH
E-CHKH 2 KoH.
B yHO 2 KoH
- ir\mer KoH
: bopar2 Map
[ OPC UA Mog
(- = SNMP KIHMEHT Mog
~=== CHOp AaHHBER Siemens Mog
E CEOp A3HHbIX CHCTEMBI Moa
D&Q TEST Mog
[ BuBimio Texs wabnoHos:! Bt
-y NpoBepka faHHbR Mog
[c: ApRMBDI Mon
E---@ CneyransHee Mon
(- I3 NonbaosaTenbokHe WHTERMERCH Mo
@ YNpaeneHue MogynaMA Moy,
4] ] E]
[ ]

ER=S
PucyHok 196

Ha aTom koHpurypaums cbopa AaHHbIX CHATAETCH 3aKOHYEHHOMN.

13.1.2 KoHghueypupoeaHue o6pabomku 0aHHbIX, MOJIy4YEHHbIX MO MPOMOKOJ1y
ModBUS

[ns BO3MOXHOCTM UCMNOMNb30BaHNA NOMNYyYEHHbIX B NpeablayLeM NyHKTEe AaHHbIX Ha
«Jlormyeckom ypoBHe» noacuctembl «COOp AaHHbIX» HeobxoaMmo co3gaTb OOBLEKT
6nbnmnotekn 6aszoBbix WwabnoHoB ("C6op gaHHbIX"—"Bubnunoteka wabnoHos"—"ba3oBble
WwabnoHbl") MM BOCMONb30BATLCA YXe UMEeKLWMMUCa LwabnoHamu, ykasbiBasi agpeca

ModBus-per1cTpoB napameTpos. [lanee onvcaH nepsblii Cnocoo.
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B Cucremubid koHdmrypatop: Work station EEREN

©aHN PefakTipoEaHke  Beg  MNomows  QTStarter

TR ERS g r 200 @A

i s Bbubnanorexka wabsaoHoB napametTpos: base
E-Maccomep 07 Kt
::EEE:CTMTENJ ven EE EufinnoTexa | LUafinoHsl napameTpos |
Bl CUKH 2 K COCTOAHME
(- ¥HN 2 Ke
E- prirmer K Aoctynex: (X
Bl OPC UA [~
B == SNMP knvenT AobaeneHuwe anereHTa
-=== CHop AaHHBbX Sieme|
- §§ C60p A3HHEIX CHCTe
~DAQ TEST AoBaBneHne anemMeHTa B yzemn: ]
Bl EnfimioTera wabnoHos: 'fGKS/sub_DAQ/tmplb_base'.
E-GateNTMain
B NT_tmp TN anemeHTa: [LLIaﬁJ'lDH |'] OHOE,
El- S¥STEM_EM
---SYSTEM_NT 1Dt |pr\mer_temp
TPTS_KKS o
B Vims: [ ]
- SHANAC, CHIH, (¥HK
- SHANAC, CHIH, (¥HK
- CHIMH, AHMCKpETHaA
- BNOK ,qwcmpp. napamg l LA ] [XOTmeHal
- BNOK AKCKP. (YHWD 2
- PACKOAOMERHBIA 3N
- PyUHOR EEOA (YHIp)
- Message
NKA cHrH. (¥Hug, cocTod..
- A MMOYABCHBIA CHMH, (Y.,
- randl
- CHMH, aHanor, no rpadqgam L
- summa [IE
B tplSim EIEJ
& | )

I ]

y
PucyHok 197

OcHoBHas kOHurypaums n popmmpoBaHne wabnoHa napameTtpa cbopa gaHHbIX
ocywectBndetca Bo Bknagke "lIO" wabnoHa (pucyHok 201). Cosgagum B wabnoHe gga
ceovictBa anga Bxogos ("TiCod", "ToCod"), aBa ans Bbixogos ("Ti","To") n oanH Nnpo3payHbii
("Cw"). Coucteam "TiCod", "ToCod" n "Cw" yctaHoBum cnar "KoHdurypauusa" B "CeaAsb",
YTO MO3BOSNUT K HUM NOABSA3bIBaTbL "Cbipon" UCTOYHUK. [NapameTpam "Ti" n "To" yctaHOBUM
dnar "Atpnbyt" B "Tonbko 4teHune", "Cw" B "lMonHbin goctyn" ons oopMmnpoBaHus TPEX
aTpubyTOB: OBa TOMBbKO Ha YTEHWE W OAMH Ha MNOMHbIA AOCTYN, Yy pe3ynbTUpYyoLEero

napameTtpa cbopa OaHHbIX.
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kondurryparop: Work st

at

®afn PeaakTvpoeadne Bua  [omMows

QTStarter

AHENOr, CHrH. (¥Hud)
AHanOr, GHrH. (¥hud, CoG.
CHIH. AMCKpETHER

EnoK AWCIp. NapaMerpos
P BROK AMCKP. (YHAG)

- PAcKOAOMERHBIR y3en
PyuHDi BEOA (YHM)
message

M4, GHrH. (YHud, cocTos

[ i -
900 e B[ « 2
| Vv |xlzd q
Wa6non napametpa: primer_tem
e NorvueckHi ypoEeHb L P P P - P
- MBCE M
S ModBUS M LaBnoH 10
11 Ke 10
EAP-4 K
MaccoMep 01 o | st | Thn [Pesm | arpusyr | Kondurypauna | snsuenne
Maccamep 02 e " -
1|f_fr YacTtoTa oficuéTta HEELHK (T BelulecTeeHHbIA | Bxo, He atpmayT KoHcTaHTa 1000
Maccomep 03 K | L|f_frg thyHieyin (M) L A pry
Maccomep 04 Ke 2|f_start ©nar zanycka fyHKLHK Norvueckui Bxoa He atprbyT KOHCTaHTS [u]
Maccomep 05 Ke = =
3| f_sto| ©nar ocTaHoea HELHK Jorrueckni Bxo, He atpubyT KoHcTaHTa a}
Maccomep 06 Ko 13|'==top thyHku A proy
Maccamep 07 Ke 4|f err  OwnbBka dyHKunKM Crpoka Broa  He aTpubyT KoncTanTa 0
BrluMEnTEn: VB :ic 5|f_path Nonwbii nyTs K napameTpy CTpoka BxoA  He aTpHayT KOHCTaHTS
K 6|f_name Mms KoHTponnepa/napamerpa Crpoka Bxog  He aTpubyT KOHCTaHTa
i 7 |f_egp Tun ofopyaoeaHua CTpoka Bxoa He atpmniyT KOHCTaHTa
[ ™ a|Ti BewecTeeHHe  Bxog | Tofbko uTeHke | CeAab
(o SNMP KnMeHT [l ol ; P RPN P
~— CBop AaHHoi Siemens ¥ 0
AzbIK NPOrpatMb:
B cBop ganHbix cHCTeMel M porp (BETEELRT SSMCIED
-~ Dag TEST [ Mporpamma; YpannTe aanvce
B BitbmitoTena wabnonoe! & 1 L
- GateNTMain B [PERETE P
B-NT_tmp El MepeaBrHY TE BHIS
H-SYSTEM_EM El KommposaTte
E-SYSTEM_MNT El
E-TPTS_KKS B
E-Basostie wabnonb B
w
L
w
L
L
L
L
w
L

randl
CHMMH. aHaNOr. Mo rpaHHuan
- summa
- tplSim
W MpoBepka AaHHbIK
| ApzHEbl
CrReyuransHee
4 Nonbaoeatenscikme MHTepdeich
% Vnpaenerne MoayaAMK

]

M4 mmninbchM cHri i

RMEEEEE=T =]

(7|

Asblik nporpammbl yctaHoBuMm B "JavalLikeCalc.JavaScript", a B none

PucyHok 198

nporpaMMbl BBEAEM CreayoLLINIA KOA:

Ti=150*TiCod/65536;
To=100*ToCod/65536;

269

onncaHund



¥ CUCTEeMHbIH KoHdWrypaTop: Work station

®aAn  PeAaKTHPOBAHWE  Ba  MOomMowbe  QTStarter

: - - 5 5
#1900 s [ 2 200 w@
‘MMH |T - . .
S rm———— WabnoH napametTpa: primer_temp
E-MBCK
10
— ModBUS WabnoH
11 10
B EAP-4
G- MaccomMep 01 Id | KM= Trn | Pestim | ATpHEYT |KuH¢|MrvpauMs| 3HaqeHHe [=]
G- MaccomMep 02 I + L Lad
Gl Maccomep 03 5 |f_path MonHeA NyTe K NapameTpy Crpoka Broa He atpubyT KoHCcTaHTa
Bl Maccomep 04 —
1 Maccomep 05 6 |f_name Mma koHTponnepa/napaMeTpa Crpoka Bxog He aTtpubyTt KoHCTaHTa
- Maccomep 06 7 |f_eqgp Tvn oBopyAOBaHHA CTpoka Bxoa He atpufiyT KoHCTaHTa
Bl Maccomep 07 — .
Baumomrant YA s |Ti Ti BewecTeeHHEl  Bxog  Toneko uTedre KoWGTaHTa
Bl CUKH 1 i o |To To BewecTeeHHE  Bxog  Tonbko uTedre KolcTadTa
Bl CHKH 2 I~ =
Fl YHO 2 10 | Ticaod Ti koa Uenoi Broa He atpubyT CesAsb
- primer 11 |ToCod  To koa Uenoiid Bxog He aTtpubyTt CEAZDL
[ OPC UA .| " "
B SNMP KOMEHT 12| Cw Mpomzeog Lensii Bxog  MonHeF 0cTyn =
- CBop AsHHL Siemens Aabik Nporpammel: |Javalikecalo |'l
¥ CBop AaHHbIX CHCTEME
~D&Q TEST Mporpamma:
B Burimmorers wabnonos: 1 Ti=150%TiCod/ 655367

- GateNTMain

NT_tmp

SYSTEM_EM

SYSTEM_NT

- TPTS_KKS

E-Baszoewe WatnoHs

b AHENOr. CHrH. (¥ Hud)

b AHANDF. CHMH. (YHud, Coc..
i CHIMH, AMCKpETHaR

+BNOK AMCHP. NapamMeTpos

= BROK AMCKp. (YHUG)

-~ PACROAOMEPHLIR yaen

= PyUHOR BBOA (YHHp)

- message

o MAZ, EMrH. (YHud, cocTos...
s ML, MMM NBCHBIA CHIH. (Y.

2 To=100%ToCod/ 65536,

Frandl

= CHMH, SHANOr. M0 FpaHKUEH
“summa

- tplSim

%" MpoBepka gaHHBR

B () ApxnBbl

- @4 CneymansHee

[c:

M Nonezosatencckme MHTEphERCH
% YnpaeneHwe Mogynamm

B
N — —

W MNpuHAaTe | | 3§ OTMeHa
[ J

/GKS/sub_DAG/tmplb_base/tmpl_primer_temp/%2fin%2forog_lang [=[*][ract

j

[

F 2903300 FFFlESFFFFFFFFFEFOTC OO0 EESEEAAASSSSSA55550EER

PucyHok 199

MonyyeHHbIn WabnoH HeobxoaMmMO COXpaHUTb U cAaenaTtb WabnoH LOCTYMHbIM,
YCTAHOBMB (pnaXKok HanpoTMB COOTBETCTBYLWEro nons. [JocTynHble wWabnoHbl MoryTt
MOAKMIYaTbCA K napameTpam KOHTponnepoB cbopa pAaHHbIX, a napameTpbl OyayT
BbINOJTHATL BbIYMCIIEHNS MO 3TOMY WabnoHy. B none "cnonb3oBaHo" oTobpaxaeTcs Yncro
00BbEKTOB, KOTOPbIE UCMOMb3YIOT AaHHbIM WabnoH ANns BbluMcNeHns obpasa napameTpa.

[anee HeobxoouMo co3gaTtb KOHTponnep Ha «JlormyeckoM ypoBHE» U CBsi3aTb ero
napameTpbl C napameTpamu wWwabnoHa (nocnegoBaTtenbHbIn BbIOOP TUMa MCTOYHMKA,

anemMeHTa Bblbopa, napameTpa, aTpubyTa — anroputm onucaH B 12.3).
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#i_CMCTeMHbIA KoHtHrypaTop: Work station

®ann

Peaaktrpoeanre Bua MNomowe QTStarter

319000 B L

st

|x

# BbuMCnHTENS Ha java nog.. M
TOrMuEckii yposeHs M

Maccaomep O1
Maccaomep 02
Maccaomep 03
maccamep 04
maccamep 05
maccamep 06
maccaomep 07
BEUMCAATENS YBIT
protocal
Protocal_TZIB
Protocol_diag

FEREECEErAEACEEErCECEREEFEEEEELD

5
2
=

I

parz
summa
2TEST
MBCK
=~ ModBUS
- OPC UA
== SNMP KIHEHT
- CBop AaHHai Siemens

Flzzzzzzza

BAP-4 K
Connection Ke
GUI_L K
GUI_1114KS_3 K
GUI_111AKS_4 K
GUI_111AKS_§ Ke
GUI_111AKS_6 [
GUI_111AKS_7 [
GUI_111AKS_8 K
GUI_2

GUI_3

GUI_4

GUI_S

GUL6

GUI_7

KNGzcht

Gl

Mapamerp: parl

apameTp | ATprByTH | AparBalys | Mposepka | KoWGHrypauns wanowa |

Mokaskieare Tanbko atprbyTe: [

NapameTpe

Ti koa: |ModBus.primer

ModBus

ModBUS. primer. par?

PucyHok 200

[I*raat

Mocne CoXpaHeHunda caenaHHbIX N3MEHEHNI, BKNIOYEHNA N 3anycka KOHTpornepa B

none «CtaTyc» pasgena «CocTosiHMe» 0TpasuTcs pesynbTaT 06paboTkM AaHHbIX (PUCYHOK

204PucyHok 201), a y napaMeTpoB KOHTposifiepa OTpasATCsl BblYUCNEHHbIE 3HaYeHUs!

aTpubyToB (pucyHok 205).

7 GuGTeMHBIZ KoHpurypaTap: Work station

@afin  PepakTnpoeaHke Bug Oomowps  QTSta

39 000G

e

[7(2]

& BbuMchMTEM Ha java nog.. M
Norndecki ypogeHs M

BAP-4 Ke
Connection K
GUI_L K
GUI_1114KS_3 K
GUI_L11AKS_4 K
GUI_111AKS_S st
GUI_L11AKS_6 K
GUI_111AKS_7 e
GUI_L11AKS_8 Ki—
GUI_2

GUI_3

GUI_4

GUI_E

GUI_E

GUI_T

KNGzcht

Maccomep 01
Maccomep 02
MaccoMep 03
Maccomep 04
MaccoMep 05
Maccomep 06
Maccomep 07
BeincnTEND ¥BI
protocol
Protocol_TZIB
Protocol_diag

TPTS_111_6
YIH 2
mess
2 primer

parl
“par2
summa
2TEST
MBCK
~ Modeus
== OPC UA
== SHMP KnveHT
- CBop AaHHux Siemens

A R AR R AR AR AAEEERAREEEEEES

K1

rter

Kontponnep: primer

Kontponnep | Mapamerpe

~CocTosHHe

Cratyc: 0:3any
BroueH: ()
Sanywen: %

. BbI30BbI © ic. El 3ar]

&) KonTponnepa: |PostgreSOL.MI_Temp I~

p Bpema: -1. 3aTpaueHo BPeMeHH: 32MKE.

~ KOHBHrypaLus
ID: primer
Tun ofopyaosanns: O

M [

Onucanne:

Brcniouate: [
sanyokate: [

Tafinuua napaMerpoe o watinoky: |LogLewPrm_primer

TafiAMUa NapaMETPOB AN OTpakeHus: LogLevPrmRefl_primer

MNaHUPOBEHNE BBUMCNEHWR: 1
YPOEEHL NPMOPMTETE 344N NOAYUEHKA ASHHEX: 0

Clzzzzzzzax

PucyHok 201
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®aiin PegakTvposadme Bua Movowe QTStarter
i9 00 s @ 2 2 0 i
| [

& BomMcnMTEns Ha java nog.. M
Norvyeckni yposeHs M
~BAP-4 [
- Cannection [
- GUI_L [
- GUI_1114KS_3 [ Mma:
GUI_111AKS_4 OnMcanve:

Mapametp: parl
Napametp | ATpuytol | Apwreauna | NMpoeepka | Kondkrypauwa wadnona |

ID: parl

Owmbka: 0
Tii 70,5894
To: 26,5248

Mponseoa: 200

Maccomep 01

Maccomep 02
- Maccomep 03
- Maccomep 04
- Maccomep 05
- Maccomep 06
- Maccomep 07

== SNMP KmeHT
- Cfiop AaHHBIX Siemens

| C = S|

Gl

FlzzzzzrzollsrrrSrASARArRArSASASESEASASASEAEARRERS

[0

PucyHok 202

Ha aTom koHpurypaumst o06paboTku faHHbIX CYMTaAETCH 3aKOHYEHHOM.

13.2 Moaynb wno3 UCToOYHUKOB faHHbIx DAQGate

13.2.1 HasHayeHue MOOyisi

OcHOBHOM hyHKUMEN OAHHOrO MOAYNst ABNSAETCA OTpaXeHue AaHHbIX NoACUCTEMbI
«Cbop gaHHbIX» ¢ cepBepoB Ha APM. B cBoen pabote mMoayrnb ucnonb3yeT coObCTBEHHbIN
npoTtokon cuctemsol (Self System).

Mogaynem peanuayeTcsa cnegyrowmne QyHKLNN:

- OoTpaXkeHne CTPYKTYpbl napameTpoB nogcucteMbl «COOp AaHHbLIX» yaaneHHOro

cepepa Ha APM. CtpykTypa nepuoamyecku npyu pabote CUHXPOHU3NPYyeTCS;

- AOCTYN K TeKyWWUM 3Ha4yeHusiM aTpubyToB napamMeTpoB M BO3MOXHOCTb WX

mMoamdukauumn. 3HavyeHus aTpubyToB NnapaMeTpoB OOHOBMAITCS C NEPUOLNYHOCTBIO

MCNOSNTHEHUSA NOKanbHOro KoHTponnepa Ha APM. 3anpocbl Ha mMoaudmkaumio

aTpubyTOB TPAHCNMPYOTCHA Ha cepBep;

- npegocTaBneHne peanusauun MexaHu3ma BEPTMKAIbHOro

pe3epBMpOBaHNSA, a WMEHHO BO3MOXHOCTb OTPaXXeHUst AaHHbIX C HECKOMbKUX

cepBepoB 0aHOro yposHA Ha APM.
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Vicnonb3oBaHue cxeMbl OTpaKeHUs1 AaHHbIX NpeacTaBneHo Ha pucyHke 206

PucyHok 203

13.2.2 KoHdghuzypupoeaHue nepeda4vyu OaHHbIX

[na nogknioyeHus koHTponnepa «Cbopa gaHHbIX» HEOOXO4MMO B NTIEBON YaCTu OKHa
cuctemHoro koHdurypatopa A-CO®T packpbiTb Bknaaky « CO0p AaHHbBIX» HaXaTnem nesou
KNnaBuLIN «MbIWIN» Ha HEW. B nosiBUBLLEMCSA MEHIO packpbITb BKNagky «Moaynb» v Bblibpatb

BKNaaKy «LLUnto3 ncToyHMKoB AaHHbIX» (PUCYHOK 53).
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#  CWCTeMHbld kKoHdurypaTop: Work station

©afn  PegaktHpoeadkre Bua  Nomowe QTStarter
190000 6B 00 @A

M= | o
El- WDrk station CS

Mogyns: DAQGate
- Bazbl AaHHbIR

: fﬁ EezonacHoCTE KoHTponnepel MomMoLb

, TpaHCnopThl

5l TPEHCNOPTHBIE NPOTOKONLI KoHTponnepsi:
BJ CHop AaHHBIK sl

El- -Mogyne:
#+ B BNOYHBIFA BBIMMCAMTEND

- €% LNz NprvemMa JaHHbE: N0 MEMEHEHKD

= LNz HCTOUHHMKOE A3HHbIX

« DCOM
-EM
- IEC B0BT0-5-104

-4 UMHWTaTOp daHHbR

- BBIYHCAMTENE Ha java nogofHom Az,
: Marvdecki ypoEEH:
Bl MBCK
o ModBUS

-CDBC

== OPC U4

: E ENWEHT AMarHocTHeM MNTE
- GNP

=== CAop AaHHBR Siemens

- ‘r' 2EYKOBAA KapTa

R CHop BaHHbBIE CHETEMBI

- EmBiamoTera wabinoHos:!

E- W Mpoeepka 43HHBR

| ApRHEDI

® @ CNeyransHbe

l_ I Nonezoeatensckue MHTepdefcel
L% YNPABNEHHE MO4YNAMK

| | []

/

PucyHok 204

B npaBou yacTtn okHa KOHurypatopa BO Bknagke « KOHTposnepbl» HaxaTb npaByto
KnaBuwy «Mbllwn» 1 BblbpaTb «Job6aBuTby (pucyHok 54). B onanoroBoM okHe «YCTaHOBKa
UMEHU anemMeHTa» (pPUCyHOK 55) 3agatb naeHtudukatop (ID) wnio3a conpsikeHus 1 ero ums,
Hanpumep, «Gate». Haxatb kHonky «OK». B cTpoke meHo «LLUnio3 MCTOYHMKOB OaHHbBIX»

nossuTca Bknagka «Gatey.
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#  CUCTeMHBbIA KoHgWrypatop: Work station

QTStarter

$afn  PefakTHpoEaHwe  Beg

19000

NoMowe

=

o

c00Q @A

|HM9|

Ci

#

Mogyns: DAQGate

E--wark station

B 5 Bashl 4aHHb

4 EesonacHoCTL

TpaHcnopTol

W TpaHCNopTHEIE NPOTOKOML!

Bl +| CBop gaHHbX

9"'M0ﬂyﬂb.'

- [ BNOYHBIA BEIMMCIMTENE

» LUNKS NpHEeMa AaHHEK N3 M3MEHEHHKD
> LLINKD3 MCTOYHHKOE AaHHbIX
 DCOM

KoHTponnepe | MomMawb

KoHTponnepe:
sl

MNepeiTH

AoBaenTe

| IEC 60870-5-104
4D IMMTATOP BaHHbIX
B Bb4MCIMTENE Ha java noaofHom as..
Norvueckkid yposeHs
-MBCK
~ ModBUS
i ODBC
e OPC LA
a KnuveHT gruarHocTyiex MNTH
- o SMHMP
== CBOop BaHHbR Siemens
f 3eyKOEaAA KapTa
¥ Cop AaHHEK CHCTEMbI
- DAQ TEST
E- EubmmoTers Walnonog:
Bl W MpoOEEPKa A3HHBIY
[ ] Ap®HESI
&9 CheuranbHbe
M NonbsoeaTensckke wHTepdelic
L &P YNpaBneHHe MoAYNAMK
| ]

B
B-
©

Y

PucyHok 205

YCTGHOEBKA MMEHW 3nereHTa

ﬁ ,ﬂ,DﬁEIEU'IEHVIE HOBOrMoO 3nemeHTd.

[Gate ]

I

MM9:|Gate ]

[ wok | % omena

e

PucyHok 206

B neBoun yacTtu okHa KOHUrypatopa ABOWHbIM HaXXaTUeM JIEBOW KIaBULLN «MbILLNY

BblOpaTb Bknaaky «Gatey, npyn 3TOM rnaBHOE OKHO NPUMET BUA, N3006paKeHHbI Ha PUCYHKE

56.
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¥ CHMCcTemMHbIF KoHburypatop: Work station

©ain  PepgakTtHpoeaHwe Bua  MoMowb

$§9 000 LG4

QTStarter

|MM9|

El-Wark station

Bl Bastl 4aHHbIX

4 BesonacHocTh
TpaHcnopTel

W TpaHCNopTHLIE NPOTOKOAL

Bl | CHop AaHHbIR

El-Mogyns:

-~ B BNOYHBIA EBIYHCIMTEND
4% LLINK0E NPHEMa AaHHBIE N0 MEMEHEHHHD
. LUNKE MCTOYHKMKOE A aHHBIX

| IEC 50870-5-104

MIMWTATOp AaHHbBIX

| BeIYMCNKMTENE Ha java nogobHoM Az,
Norvueckri ypoeeHs

-MBCK

ModBUS

a KAKMEHT aKMarHocTHiKK MNTE
-mm SHMP
=== CHop AaHHbIx Siemens

- ? 2BYKOEBAA KapTa

- i@ CBop aaHHbI CHCTemME
“-DAG TEST

B EmEmmoTers wabnoros!

El- % MNpoEepka AaHHbIR

B[] Apxmesl

€9 CneymantHue

1[4l MonbsoBatensckre MHTEpdeRcsl
- & YNPaBNEHHE MOAYNAMK

00 wm=A

KoHTtponnep: Gate

KoHtponnep | Mapawetpbl

—COCTOAHKE

ID

Cratyc: 2:BblknioyeH.

BrnadeH: [

3anyueH: O

B KoHTponnepa: [** |']

~Kongmrypauna
ID: Gate

THn ofopyaoBaHHaA

ra: [Gate

OnMcaHne:

Brnodate: [
3anyckate: [

Tafnvua Kewa napaMeTpoe: [DAQGatePrm_Gate

MnaHvpoeaHKe onpoca: [1

YPOEEHD NPHMOPMTETE 23434K cOopa faHHbx: _a

MHTEpEAN EOCCTaHOBNEHKA (T} E

CRMCOK yASNEHHBIX CTaHLKI:

rnyfKrHa EpEMEHH BOCCTAHOENEHKMA JaHHBE (HacoE):
MEpMOAHYHOCTE CHHEPOHMZALMKH © YAANEHHOM CTaHUKMeR () C]

CNHEOK yAANEHHBIY KOHTPONNEROE M NapaMeTpoe:

(<] D
[ |l I
[=[*]feod
PucyHok 207
B okHe «KoHmponnep:Gate» BO Bknagke «KoHTponnepbl» B none BBoAaA

«OnvcaHne» BBECTU MHPOPMALIMIO O MOAKIIOYAEMOM LUSIHO3E.

JleBon knaBuLwen «MblWNy» YCTAHOBUTL OTMETKM «BkritoyaTtb» U «3anyckaTtb». JTO

obecneunt aBTOMaTU4YECKUN 3anyCK KOHTposnnepa npun cneaywwem crapte nogcucrtembl

00paboTKM AaHHbIX.

B none BBoAaa «MHTepBaJ'I BOCCTAHOBJ1IEHUA» 3adaTb BpPeEMA BOCCTaAHOBJIEHUA

COeaVHeHus C NoACUCTEMON UHTerpaumm - 3 C.

B none «Cnucok yAaneHHbIX CcTaHUumn» BBECTU UMSA MNOACUCTEMBI MHTEerpauunn.

B none «Cnucok yaaneHHbIX KOHTPOMNEepPOB 1 NapaMeTpoB» ykasaTb KOHTPONNepb!

CUCTeMbl MHTerpaumm, ¢ KOTopbIixX 6y,£l,yT nepenaBaTbCA AaHHbIE. Nms KOHTpoO-nnepa AormkKHO

coBrnagaTb C UMEHeM KOHTpornepa B Wwito3e (pucyHok 58).
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¥ CucTemHbld koHturypatop: Work station

D©afn PeaakTHpoEaHHMe Bua MNomowe QTStarter
29000 RIME 4 E|2 00 WM&

| s | i
Ei-wWork station KoHnrponnep: Gate

G cosonbenants konrponnep | Napametpe |
¥ TpancnopTe ~COCTOAHME
@i TPaHCMOoPTHBIE NPOTOKOMb
Bl | CHop AaHHbIR

Mg yns:

i BRouHbIA BBIYHMCAMTEND ZanyweH: [

€2 LLUNis NpMeMa AaHHbLIX N0 MEMEHEHKMK EJ KoHTponnepa: [** |_]
T LUNiE MCTOYHMKOE A aHHbBIR
te —Konthrrypagms

ID

Crtatyc: 2:BoiknmJueH.
Bromiouen: ||

=)

! ID: Gate
© DCON
. IEC 60B70-5-104 Wma: [Gate

4 MMHUTaTop AaHHbR
i BolumcnmTens Ha java nogofHom Az.
NorvdeckHid ypoeeHb

anHcaHme:

BrAOuaTE: (%
3Janyckato: (%]

Tabnuua kewa napamMeTpos: [DAQGateF‘rm_Gate ]

~= CBop gaHHbI Siemens
i zeykoBaA KapTa

CHop AaHHBIX CHUCTEMBl MnaHWpoBaHne onpoca: [1 |']
a0 TEST 5 =]
Bl BmoTaKe wabnones: Y¥PoEEHL MPMOpPHMTETS 3a3Aaq4K cOopa AaHHbIK: _ﬂ
- Mpoeepra 4aHHbBH MHTEpEBan BOCCTaHOBNEHWA (C): s
| ApxKMED
@ CreuranbHbie rnyfrHa BpeMeH BOCCTIHOBNEHMA AaHHbBY (Hacoe):
_| MonesoEatensckre MHTeptefce MEpHOgHUHOCTE CHHEPOHMEaUMK © YASNEHHDRA cTaHumeR (o C]

Y¥APABENEHME MOAYNAMK N .
CrnMcoK yASNEHHBIX CTaHUMA:

CnMCcoK yAanEHHbBIX KOHTPONNEeRoB M NapamMeTpoe:

<] ] [I‘Iepexo,u. K KOHPMMYPALKK NepeyYHa YASNeHHbBIX CTaHL KA

[

YMPaBNeHWe MO4YNAMA

PucyHok 208
JleBon knaBuwen «Mbllny» BblOpaTb KHOMKY «[llepexoa K KoHdurypaumm nepevHs
yaaneHHblx cTaHuun». OCHOBHOE OKHO nporpammbl NpPUMET BuA, WU300paXkeHHbIN Ha

pucyHke 59.
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¥ GCUCTEMHbIA KOHGWrypaTop: Work station

©ain  PesakTHpoBaHve Bwa  [oMows  QTStarter

§i9 00 e [ 00 @
| Vv |
El-Wark station ?} Moagcucrema: TpaHcnopTol
"% Baskl qaHHbIX

:ﬂg EesonacHocTh Moacuctema Mogynm MomoLwb
¥ TpaHcnopTbl
@ TpaHCNopTHEIE NPOTOKONb MepeusHb EHBLHKY KOCTOE:
Bl | CHop AaHHbIH
E--M‘D,qyﬂb: d | HrMa | TpaHcnopT Anpec .|UJ'\D3DE&ITEJ'I| Mapont | Pexim
- @ BROUHEIR BBINMCINTENE f
L€ Wnos MAHEMS AEHHER 10 HEMEHEHM 1|Gatel Gatel COKETh TCP:10.27.14.45:10009; root Monbsoe.
T LUNHDE MCTOYHMKOE AaHHBIY ;

. IEC 50870-5-104

VIMMTATOpR AaHHBIX

BHIYMCAMTENE HA java nogobHom [3..,
Norvueckri ypoEeHs

MBCK

B ModBUS

- 0ODBC

e QP A

- & KnneHT grarHocTrkk NTE

== SHMP

-~ COOp AaHHblz Siemens
{ zeywoean kapTa

- B CBop AaHHbI cHCTEM
- DAaQ TEST

[ BmbimmoTers wabnoHos:

B MNposepka A3HHbIR

[

(] Apxnes

&4 CneumnanoHbe

E- 4 NonpzoeaTenbckie MHTepdefcH
- &9 YNpaBnenne MoagynaAma

« \ q D

[ ]

AGKS/sub_Transport/% 2fsub%e2fehost 4
PucyHok 209

B npaBoun yactn okHa cuctemHoro koHdwurypatopa BO Bknagke «llogcuctema» B
ctonbue «Agpec» 3agatb |IP-agpec 1 nopT, No KOTopomy ByaeT ocyLLeCTBASATLCA CBA3b CO
LU03aMu.

CoxpaHnTtb kKoHGUrypauuio B 6ase gaHHbIX.

Mpn cnepyrowem 3anycke MOACUCTEMbI CBSA3b C HACTPOEHHOW MOACUCTEMOMN

MHTEerpaummn 6y,qu yCTaHOBJ1€EHa aBTOMAaTUYECKN.

13.3 Moaynb uctovyHmka gaHHbix TANGO

OkHO wmopaynst uctodHmka pgaHHbix TANGO «kpome cTaHOapTHbIX BKMagok
«KoHTponnepbi» n «lMomowb» coaepXut BKNagky «3arpyska OaHHbIX» (pucyHok 213), ¢
MOMOLLIbIO KOTOPOW MOXHO MPOBECTM MPOBEPKY 3HA4eHMn aTpubytoB nmbo pesynbraTta
BbINOSTHEHUSA KOMaHAbl Ana ncnonb3dyemoro yctponctsa TANGO. [ina atoro Heob6xoamMmo
nocnegoBaTenbHO 3anofHUTL MNOSSA B YKa3aHHOM OKHE U HaXKaTb Ha KHOMKY «BbINONHUTLY,
nocre 4Yero B HWXKHEN YacTu OKHa 0ToBpasnTCcAa pesynbTaT BbINOSIHEHUS NpoBepku. Ecnn B
none «[encreme Ana noarBepxaeHua» ykasaHo «[llpucBoeHue 3HadeHuss atpubyTy», TO

3HadeHne BygeT 3anncaHo B atpmbyT, ykasaHHbIN B none «loareepxaarowmm 06bekT».
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aiin  PeakTiposakue Bua  [omows  QTStarter
. = -
39 00 @03 B2
[ T c
A 11 Modyne: TANGO
> Aanmsie wabnowa c LMY Kow
> HaHHsie wabnoHa Ko KouTponiepel | 3arpy3ka gaHbix | MomMougs
> Wa6noH 3Kc. KoH HacTpoiiku
> HacTpoiika ceeTodunbTpoS Kok
> Ko3gnumMeHTs! NponyckaHus CO KoH e ~
~ ModBUS Mo, Tun sanpoca axpneyros: | naxersi v|
& KnuenT awarnocTuku MTK Mo, —
eficroue gns nposepr: | Mposepxa sauenns spubyra |
= s | |2 e mecocee
= CGOP AaHHLIX Siemens Mo; MpoBepAeMIli 06bekT: | STATUS_DEVICE
Mpoeepsemoe 3HaueHme: | 33554432
- Md01Ch1Harmonict Kok
param nap Jeiicreve ans noaTeepxaesus: | TIPUCEOEHIE 3HaueHUs aTPUBYTY
> Mdo1Ch1HarmonicKMR Kok .
MoATEEPXAAKWINA 06 bekT:  COLLECT_DATA_COMPLETE
> Mdo1Ch1HarmoniciuC Kou
> Mdo1Ch1Harmonic2UC Kok NopTeepxzaiouee aHauerne: | 1
>~ Mdo1Ch2Harmonict Kok
KoWrponnepe:
> Mdo1Ch2HarmoniciKMR Kow @
OnpeaenATE rPaHMLE! MO BpeMeH:
> Mdo1Ch2Harmoniciuc Kok pea panuu a
> Mdo1chaHarmonicauc Kou BunonHmTe
> Mdo1ch3Harmonict Kok
PesyneTar
>~ Md01Ch3Harmonic1KMR KoH
BInonHAeTCH: BbIKA
> Mdo1Ch3HarmoniciuC Kok
KO-B0 3ar Py eHHLIX KOHTPOANEPOE: 48
{~ Md01Ch3Harmonic2uC Kort Hauano AaHHsix: 10-09-2019 10:01:34.4294
» Mdo1chaHarmonict Kow KoHel AaHHBIX: 10-09-2019 10:01:34.12459
> Mdo1Ch4HarmoniciKMR Kok 3arpyKeHHbIE KOHTDONNEPSL:
? MdoichaHarmoniciuc Kow Md01Ch1HarmonicIKMR;MAO01Ch1Harmonic1UCMdo1C 2UGMd01Ch2Harmonic| h2Harmonic1UCMdo1Ch: 2UCMdOo1Ch h 1UCMdC
> Mdo1Ch4Harmonic2uC Kok
> mdo1chsHarmonict Kou
> Mdo1Ch5HarmonicKMR Kok
> Mdo1ChsHarmonic1uC Kom HKypran coBurmii
> Mdo1ch5Harmonic2uC Kok UcTourmk Coobuserme
>~ Mdo1Ch6Harmonict Ko 1 MeHesep  3arpyska AaHHLIX HAYANACH
2~ Md01CheHarmoniclKMR Kow 2 MeHenxep  3arpy3ka AaHHLIX 3aKOHUMNACk
——

PucyHok210

[Ons pobaBneHnst nctodHmka gaHHbix TANGO, co3gaétcs u KOHUrypupyetcs

koHTporinep B SCADA-cucteme. lNpumep Bknagku KoHUrypauum KOHTpossiepa OaHHOro

TMNa n3obpakeH Ha pucyHke 211.

aiin  PepakTuposakve  Bug

i’ 00

Nomous

[e [8 .

QTstarter

-

200 WeE

Vs
- /| C6op AaHHBIX
v Modyne:

B BnouHsili seluMcAUTeNE
42 LLINK03 MPUEma AaHHIX N0 U3MEHEH...

> &8 LUNK03 MCTOUHIKOB AGHHBIX

> @ BeiucnuTens Hajava noaoGHoM f3...

1% Nornueckuii yposeHs
> Karane! CANA
> Onucar e sKcnepuvenTa
> M306paxeris noce 0CTMPOBOK
> Warn rocTposky Moayn
> Moayan CANAN
> Mewesxep
> C6op AaHHbIX
> 1D cBopa AakHsIx
> Jannsie wabnoua c LMY
> Januie wabnoua
> Wabnow 3kc.
> HacTpolika ceeTogUILTPOR
>~ KO3$MUNEHTLI NPONYCKaHIR CO
=~ ModBUS
& KnueuT anarsocTku NTK
== SNMP

- C6op AaHHsix Siemens
AL TANGO
> MdotchiHarmonict

<

> Mdo1ChTHarmonicIKMR
> Md01ChTHarmonic1uC
> Md01ChTHarmonic2UC
> Mdo1Ch2Harmonict

> Mdo1Ch2Harmonic1KMR
> Mdo1Ch2HarmoniciuC

> Mdo1Ch2Harmonic2UC
——————————

3anyckars: (W)
Tabnnua napameTpos: | TangoPrm_MATEST

XocTnopr:

Cepep/aksemnanp: Sau_sdilw/Mdo1ch1
Knacc ycTpoiicTea: Sau_sdilw

Vs yerpolicrea: SDI/Sau_sditw/Mdo1ch1
Bpemn oxnaaHin (MCk | 0 c
Monyuark MeTky Bpemeni: [

MnaHmposanue onpoca: 1

Yposer NpropuTeTa 3a4a-in c6opa AaHHbX:

Bpewn B0ccTaHoBNEHWA () | 30 ¢

PucyHok 211
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Konmponnep: MdTEST
Koutponnep | Mapametpei ‘ Komanas!
CocTosHne

Cratyc: BbI20BbI C 1c 8 p: Bpems: 30.81MKC. 3aTPaueHO BpeMeHM: SMKC. Mp puby yTOR. OwmGoK

coepuHeHns 0, 3anpoca 0. OWKMGOK CO3AAHUA NOANMCOK 0, yAaNeHUs NOANNCOK 0 K aTpnbyTam.
Brntouer: [H]
3anywer: [H]
B/l KOHTpOANEpa: ‘ LAd

Koupurypauna

1D: MATEST
Vims:
Onwcakne:
Brntouars: [H]



C nomoLLblo 3TOM BKNaAKN MOXHO YCTAHOBUTb:

- COCTOsIHME KOHTponnepa, a umeHHo: Cratyc, "BkntoveH", 3anyweH" n umsa b,
cofepxallen KoHguUrypaumio;

- naeHTumkaTop, UM 1 ornMcaHue KoHTponnepa;

- COCTOSAHME, B KOTOPOE NepeBOoauUTb KOHTpomnep npwu 3arpyske: "BknwodvaTtb" u
"3anyckaTtb";

- nMsa Tabnuubl NS XpaHeHUs KOHUrypauum napameTpoB KOHTPONsepa;

- XocTt:nopt — agpec TANGO-xocTa B popmarte IP:nopt. Ecnu none nyctoe, 10
MO YMONYaHUIO YCTaHaBfMBaeTCA 3HayeHWe Un3 MepeMeHHONW  OKPYXXEeHUs
TANGO_HOST;

- CepBep/ak3eMnnsp - UMA cepBepa YCTPOMCTBA, 3K3eMnnsapa Knacca, knacca
YyCTPONCTB N UMA ycTponctBa. CyllecTByeT BO3MOXHOCTb, Kak 3adaTb BPYYHYIO
AaHHble KOHurypauumn, Tak u BblbpaTb M3 BbiNagatolero cnucka, npu 3TOM
YyCTPOMCTBA [OOSMKHbI OblTb CO34aHbl W BKIKOYEHbI 3apaHee, a B NepeMeHHON
okpyxeHns TANGO_HOST posmxeH 6bITb onpeaeneH agpec 6a3sbl AaHHbIX TANGO,;
- BpeMsi OXXngaHusi — BpeMS OXMAaHUSA oTBeTa OT YCTPOUCTBA B MC;

- nonyyaTtb MeTKY BpEMEHMU;

- nfaHMpoBaHue onpoca;

- YypOBeHb npuopuTeTa 3agaun coopa AaHHbIX;

- BpeEMS BOCCTAHOBMEHUA COEOMHEHUS B CeKyHOaX. YKasblBaeT NPOMEXYTOK
BPEMEHWN, MO NCTEYEHMIO KOTOPOrO OCYLLIECTBSETCS NOBTOPHAs MONbITKa 3anpoca K
paHee HeJOCTYNHOMY YCTPOMNCTBY.

- KoHpurrypaunoHHbeiM nonem napameTpa AaHHOro Moayns (pucyHok Owmnbkal
MCTOYHUK CcCbINIKU He HanAaeH.) siBnsetca tabnuua atpmbyTos. Mpu BKNOYEHUM
KOHTpONifiepa CMMCOK BO3MOXHbIX ANnst obpaboTkm aTpubyToB 3arpyxaetcsa u3
yctporctBa TANGO. YeTbipe nepBbiX KOMOHKM Tabnuvubl cogepxat uHdopmauuio oo
atpubyte: umsa atpmbyTa, JOCTyn K aTpubyTy, TMN AaHHbIX U dopMaT AaHHbIX. OTN
KOH(pUrypaumm Henb3a WU3MEHATb, OHU Heobxogumbl mogynto TANGO ans
KOppekTHoOn 06paboTkn AaHHbIX aTpubyToB. KOMOHKM MNCEBAOHUM U PEXUM
Nno3BoONAT BblbpaTb naeHTUUKaTop aTpubyta U pexum B3aUMOLEWCTBUS C
yctponctBoM: “OTknoyeH” — YyCTPOMCTBO He onpawmBaeTtcs, “CUMHXPOHHbLIN™ -
npoucxoauT nepuoanYecknn onpoc YCTPOMUCTBA AN MNOSyMeHUs [OaHHbIX C
3agaHHblM nepuogom cbopa, "T1o M3MEHeHMID” - caMO YCTPOWMCTBO WHULMMPYET

nepegavy AaHHbIX Npu BbINOJIHEHUN onpederieHHbIX YCnoBUM 3adaHHbIX Mpu ero
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koHurypaumm; "o TpebosaHuio” — SCADA cama MHULMNPYET CYUTbIBaHME AAHHbIX;

” 3arpyska” — cunTbiBaHME aHHbIX TONIbKO HA MOMEHT cOopa AaHHbIX.

Cnucok Bbl6paHHbIX anVI6yTOB CYHNTbIBAETCA TOJIbKO B MOMEHT BKIMHOYEeHUA

napamMmeTpa n He NUSMEHAETCA OO0 ero BbIKIMHO4YEeHUS.

®aiin

VM

PejakTupoeanve Bug  [omolye  QTStarter
i¥ 060 s [3|LD 4

Tar

» Md12ChdHarmonic1UC Kow

> Md12ChaHarmonic2uc Ko

> Md12ChSHarmonic1kMR Ko

» Md12ChSHarmonic1UC Kow

>~ Md12ChsHarmonic2uc Ko

> Md12CheHarmonic1 kMR Ko

» Md12ChBHarmonic1UC Kow

>~ Md12ChGHarmonic2uc Ko

> Md12Ch7Harmonic1KMR Kow

> Md12Ch7Harmonic1UC Kow

>~ Md12Ch7Harmonic2uc Ko

> Md12ChBHarmonic1KMR Kow

> Md12ChBHarmonic1UC Kow

>~ Md12ChBHarmonic2UC Ko

v MdTEST Kow

- BuGAuomexa wabaokos: su6.

> CBop AaHHEX Bu6

> WabnoH sKenepuvenTa ]

v Bazoewiii wabnox 816

Vi306paxeHis nocne KCTposok wWat

HacTpoiika caetodnnsTpos wat

KoapduLmenT nponyckanms Co Wat

Wabnow waros cposkn wWat

Wabnox kaHana CANN wat

Wabnox moayns CANIN wat

Wabnow mewemxepa CAMNM wWat

>~ Nposepka AaHHLIX nNoz

> () Apxussi Mo,

> @ Cneunanshsie Mo

>- M Nonssoearensckue MHTepdeiics nNoz

© Ynpaeneue mogynamm Moz

>~ APM CANAM ok

200 wm@
Mapamemp: param
Mapamerp ATpubytel | Apxusauws  Tposepka
CocTonkve
Tun: std
Brniover:
Komgurypaums
ID: param
Uma:
Onucarime:
TaGnwua sTpuGyTos:
Vs Bocryn Tun  ®opmar MceaoHm Pexum
1 STATUS_DEVICE READ ULONG  SCALAR  STATUS_DEVICE Omcnioueso ~|
2 adjust state READ USHORT 'SCALAR  adjust state
3 COLLECT DATA COMPLETE READWRITE BOOL  SCALAR  COLLECT DATA COMPLETE | CuHxpoHHsiii
4 mode_auto READ BOOL  SCALAR  mode auto Mo HameHeHNo
5 active_passive READ WRITE BOOL SCALAR  active_passive Mo TpeGoBannio
6  com_mode_auto_isavail READ BOOL  SCALAR  com_mode_auto_isavail 3arpyara
7  com_mode manual_isavail  READ BOOL  SCALAR  com_mode manual isavall  OTkntouero
&  com_adjust_start_isavail READ BOOL  SCALAR  com_adjust start isavail OTknKoUEHD
9 com_adjust cancel isavail  READ BOOL  SCALAR  com_adjust cancel isavail  OTknkoueHo
10 com_adjust_setconfig_isavail READ BOOL SCALAR  com_adjust_setconfig isavail |OTKmoueHO
11 com_adjust_confirm_isavail  READ BOOL SCALAR  com_adjust_confirm_isavail  OTkntoueno
12 com_exp_setconfig isavail  READ BOOL  SCALAR  com_exp_setconfig isavail  OTknioueHo
13 com_selidiag_isavail READ BOOL  SCALAR  com_selfdiag_isavail Omcniouero
14  com selfdiag_cancel isavail  READ BOOL  SCALAR  com _selfdiag_cancel isavail  OTknkoueHo
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B cooTtBeTcTBUM C Bbl6paHHbIMI/1 B Tabnuue anI/I6yTaMI/I BbIMNMOJTHAETCA

aTpmbyToB napameTpa (pucyHok Owmnbka!

Qaiin  Penaktvposawme Bua [owous  QTStarter
1900 o [ 4

Ums Tar

# BnouHsIi BEIUMCAVTENE Mo,

€ 1LIM03 NpYeMa A3HHLIX IO H3MeHEH... Mo,

> 2 LINK03 NCTOUHNKOR AZHHBIX Mo,

> BuluncnuTens Ha java noAoGHoM A3, Moy

[ Nlormuecknii ypogess Mo,

> KaWane CANAN Kok

> Onucamve skcnepumenTa Kow

>~ 1306paxeH/A Noche CTHPOECK Kom

> Warw KocTposKi Mogynn Kow

> Mozynu CANAA Kom

> Meweaxep Kow

>~ C6Op AaHHBIX Kom

> ID cBopa AamHBIX Kow

> flaHHsle watnoHa ¢ LMY Kom

> Aanrsie wabnona Kow

>~ WaBnoH ke, Kom

> Hacrpoiika ceerodunsTpos Kow

>~ KO3gULMeHTE! NPONYCKaHA C Kom

ModBUS Mo,

O KnnewT gunartoctuku MTK Mo,

== SNMP Mo,

= C6OP AaHHLIX Siemens. Mo,

v /L TANGO Mo,

- Md01Ch1Harmenicl Kou

>- Md01Ch1Harmenic1KMR Kou

> Md01Ch1Harmonic1uC Kow

> Md01Ch1Harmonic2uc Kou

> Mdo1Ch2Harmonict Kow

>~ Md01Ch2Harmonic1KMR Kou

> Md01Ch2Harmonic1UC Kow

> Mdo1Ch2Harmonic2uc Kom

» Mdo1Ch3Harmonict Kow

-

Mapamerp = ATpubyTs! | ApXvBaLUA

Mposepka

MUCTOYHUK CCbINKN He HauAeH.).

Mapamemp: param

co3gaHve

ID: param
M

Onmcanve:

Oumbka: 0
STATUS_DEVICE: 2147484032
adjust_state: 0
COLLECT_DATA_COMPLETE: []
mode_auto: Bxn
active_passive:

djmEs_error: 0
djmEs._state: 2
djmEm_state:
djmEm_error:
djmWA state:
djmwA_error:
djmEc_state: 2
djmEc_error: ©
camBZ_state: 2

emnenN

camBZ_error: 0
camBZ_temperature: 15
camDZ_state: 2
camDZ_error: 0
camDZ_temperature: 15
SfBZ state: 2
SfBZ_error: 0

SfBz_f1: 1

sfBz_fz 1

SfDZ_state: 2
sfDZ_error: 0

sfDZ_f1: 1

sfDzZ f2: 1

STDVF state: 2

fOVE arror 0

PucyHok 213
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13.4 Moaynb ucto4yHuka gaHHbix SNMP

[aHHbIn MOoaynb NpefocTtaBnseT BO3MOXHOCTb cobupaTtb MH(pOpMaUno U BHOCUTb
N3MEHEHNS Y pasnn4YHbIX YCTPONCTB rno npotokony SNMP.

SNMP (aHrn. SimpleNetworkManagementProtocol — npocTon NpPOTOKON CeTeBOro
yrnpasrieHnsl) — cTaHOapTHbIN UHTEPHET-NPOTOKON ANS ynpasreHus yctpouctBamn B IP-
ceTax Ha ocHoBe apxutektyp TCP/UDP. K nopgepxwmBarowmm SNMP  ycTtponctsam
OTHOCATCA MapLipyTu3aTopbl, KOMMyTaTopbl, CepBepbl, paboyve cTaHuuu, MPUHTEpHI,
MOAeMHbIe CTONKKN K apyrue. [poTokon NCNosb3yeTcs A9 KOHTPOSA NOLKMHOYEHHbIX K CETU
YCTPOWCTB Ha NpegMeT yCrnoBuK, KOTopble TPebyloT BHUMaHUA agMuHucTpatopa. OH cocTout
13 Habopa cTaHOapToB 419 CETEBOrO yrNpaBreHus, BKIToYasa NpOTOKON NPUKNaAHOro ypoBHS,
cxemy b1 n Habop 06bLEKTOB AaHHbIX.

SNMP npepnocTtaBnsaeT gaHHbIe AN ynpaBneHus B BUAE NepeMeHHbIX, ONUChIBaOLLNX
KOH(Urypaumio ynpasrsieMon CUCTEMbl. OTU MepeMeHHble MOoryT ObiTb 3anpolleHbl (a
WHOTr4a 1 3a4aHbl) YNpaBnsoLWUMN NPUTOXKEHUAMMU.

HocTynHble Yepe3 SNMP nepemeHHble OpraHn3oBaHbl B Mepapxun. 3T nepapxumm
onucbiBatotcs  6asamu  ynpaengwowen  mHopmaumm  (6asbl MIB, ot aHrn.
ManagementinformationBase).

basbl MIB wncnonb3ylT uMepapxuyeckoe MNpOCTPaHCTBO WMEH, coaepxallee
noeHTndukatopbl 06bekToB (OIDbI). Kaxabin OID cocTouT u3 ABYX YacTen: TeKCTOBOro
nmeHn n SNMP agpeca B undgposom Buge. bassl MIB BbINONHAOT BCIOMOraTesnbHY porib
no nepesony MMeHn obbekTa n3 TekctoBoro gopmata B popmat SNMP (undpposon). Tak
KaK CTPYKTypa 06BbEKTOB Ha yCTPOMCTBaX pasHbIX NPOM3BOAUTENEN He coBnagaeT, 6e3 6a3bl
MIB npakTuyecku HeBO3MOXHO onpeaenuTb undposble SNMP agpeca Hy>XHbIX OOBHEKTOB.

Ha pucyHke Owwnbka! UCTOUYHUK CCbINKA He HanaeH. npeacTtaBneHO OKHO

HaCTPOWNKM KOHTpornnepa nogcnctembl CH60p AaHHbIX N0 npoTokony SNMP.
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F7  CHcTeMHbIH KOHGHrypaTop: Work station

®ailn  PepakTupoeBaHke  Bua  Nomowe QT Starter
$9000/LEB L4 200 w@A

lAr1A | 5
- Kontponnep: primerSNMP
B wWork station P PP

E-C4 Baskl AaHHeIx KoHTponnep | Mapametpe

& i) BezomacHocTE
B § TpaHcnopTsl ~ CacToAHMe
-- @i TpaHCNopTHEIE NPOTOKOME] (TaTyC, 2:BBIKIYEH.,
E | Cfop aaHHeIx
- Magys: BrntousH: [
- BAOYHBIN BEMWCAMTENE 3amywen: [
- 4% N3 Nprema QaHHEX No M3MeHs, ., B[ kKoHTpOnnepa: ['.' |'l
T WNKeE MCTOYHMKOE OaHHEIX
mm DCOM '_KDHqJMrYan-MH
G EN ID: primerSNMP
~ o IECG0870-3-104 THN 0BOpYa0EaHIA; H
- 0 IECE1850
28 B BbMwcnuTens Ha java NogofiHoM As... Mma:
Norvyeckuil ypoeeHE CnucaHue:
B MBCK
e DPC LA
a KAKMeHT guarHocTuin MNTE
g Brnrouate: [
- CA0p AaHHBIX Siemens 3anycKars: |
? 3EYKOBAA KapTa ]
2 CHOD TaHHBI CHETEMbI Tadnwua napameTpoE: [SNMPPrm_pnmerSNMP l
et
_,*\ TAMGO MnaHKWpoBaHKWe onpoca: [10 et |'
B SudmAOTeKs watnomHos: Y¥pOBEHE NPUOPMTETE 23834K CAopa AaHHEx: _n
- MNpoBepka JaHHBIK g A A paa : 4
| ApxWEEI Afpec yoanaHHOro xocra: [LDCaLhDSt ]

E—J.
&
&
&

@ CneumantHele =)

o A NonezoeaTeneckke UHTephaicel -ﬂ- =
L &P YnpaEneHne MogdynAMM BpeMA OxMbaHMA (cek):
SNMP Bepcus: | SNMPvL |+

CoofilecTED/NONL30BATEN: CEpEapa: [pubLic

7 I E] OrpaHudeHra Ha KonudecTeo atpufyToe: s

KRR
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C nomoLubto Bknagkm «KoHTponnep» MOXHO YCTaHOBUTD:
- COCTOSIHME KOHTponnepa, a MMeHHo: CtaTtyc, "Bkntoyen", 3anywen" n umsa B[,
cogepxallen KoHurypaumio;
- noeHTUguKaTop, UMs 1 onNnUcaHne KOHTponnepa;
— COCTOSIHME, B KOTOPOE nepeBoauTb KOHTponnep npu sarpyske: "Bkroyats” u
"3anyckatb";
- nmsa Tabnuubl 4N XpaHeHUst KOHUrypauumnm napameTpoB KOHTPONepa;
- nnaHnpoBaHWe onpoca;
- YypOBEHb NpuopuTeTa 3agadm cbopa gaHHbIX (-1 — 99);
- agpec ynaneHHoro xocta — SNMP xoct areHTa B IP agpece nnv goMeHHOM
MMEHN XOCTa, Takke MOXHO yCTaHoBUTb NopT «localhost:161y;
- KONMYeCTBO NOMbITOK YCTAHOBUTL COEQUHEHUE;

- BpeMsi oxxugaHus (cek);
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- SNMP Bepcna — SNMPv1l, SNMPv2c, SNMPv2u, SNMPv3. [Ina Bepcumn
SNMPV3 cCcTaHOBATCA aKTMBHbIMM MNOSII HACTPOMKW ypoBHS ©e3onacHoCcTn u
aBTOpU3aLMN/NPUBATHOCTY;

- coobLecTBO/Nonb3oBaTenb cepBepa;

- orpaHuyeHune Ha Konu4ecTso aTpudyToB (no ymonyaxuo 100).

[na onpoca napameTpoB ycTporcTBa no npotokonly SNMP Heobxoanmo fobaButb
KoHTponnep moaynsa SNMP, cooTBETCTBYKOLMIA OaHHOMY YycTpoucTBy. B none «Apgpec
yaaneHHoro xocrta» ykasatb IP agpec onpawwmBaemoro yctponctsa. B atpubyte «SNMP
Bepcuda» ykasaTtb Bepcuto npotokona SNMP.

Ha pucyHke OwmnbkKa! MICTOUYHUK CCbINKM He HauAeH. NpueeaeH NpUMepP HaCTPONKM

KoHTpornnepa moayns SNMP ana UBI.

¥ CHCTeMHEIA KoHGHrypaTop: Work station

®alin  PegaktvpoBadwe  Bug Momowe QT Starter
e O - S i
§i9 00 [e [o ? 200 wm@
‘MMH |Tmn [2]
@ BNOUHEIN BBUMCAMTENE Moy

€ LNz npuama aadd..  Mogyr KaHTpannep MapamMerp!

WNK3 MCTOYHMEDE 8. Mogyr

Kontponnep: IbpServi

E -E!\I Mogyr  COCTOARM:
- IEc 50870-5-104_ Moay) Craryc: 10:McTekno BpemMs 0XHAAHHA OTEETa OT 199.165.190.150.
G- BemwcnuTens Ha java.. Mogy ®
[c: Norudeckuil ypoeeHe  Mogy Binonak;
[ e~ ModBUS Mogy. SanyleH: X
B QpCUA Mogy: B4 koHTponnepa: I SQL\te‘LDngt_D\agmostlc_snm;:"]
G & KNMeHT AMarHocTukIAL... Mogy)
O mm SHMP Mogy!  KoHdwirypauma
& sarv_arh_rez KoHTp 1D: IbpServl
E IbpArmIngener KoHTp Vivia: [IbpSer’vl l
i BatteryCharge Napan Ccans
b EstirmatedTimeTo... Napan|
InputFraquency Napar|
+ Inputvoltags MNapam
i Load Napar|
& OnBattery Napar| K
& OnByPass MNapam B =
L outputFrequency  Napan Fanyckars: (X
OQutputvoltage MNapar| Tafinuua NapaMeTpos: [SNMPPrm_IpreNi l
snmp connect Mapar MnaHupoeaHMe onpoca: 10
G Ibp Serv2 KoHTp " 6 0
- 1bp Shicat Korp POEEHE NPUOPUTETE 3aaun COOPE AaHHBIX:
[ Ibp Shkaf2 KoHTpt Anpec yaanéHHoro xocra: 199.168.190.150
B Ibp Shkafs KoHTp! MonsiTok:
E 1bp Shkaf4 KaHtp: Epema oknAaHIiA (cek): 5
- 1bp Shkafs KaHTp:
B IopShiars KomTpi SNMP sepcua; SNMP¥L .
G UPS KoHTp: Con0wecTen/NonNe308aTeNs cepeepa: public
Bk ocalhost KDH%B OrpaHM4eHne Ha KoNudecTeo aTphdyToe: 100
gl |

[ ]

[=lllrecd
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B cosgaHHOM KoHTponnepe Heobxoammo aobasutb Tpebyemoe YMcno napameTpos.
OcHoBHbIM aTpubyTOoM napameTpa asndetca «Cnmncok OID (pasgeneHue crneq. cTpokon)y. B
Hem Heobxogumo ykasatb OID onpawwmBaemoro napameTtpa. Ha pucyHke Owmbkal
McTo4YHUK cCcbinkmn He HanaeH. npyeeaeH npuMmep napameTpa moayna SNMP gnsa 3apsga
©arapen UBTI1.
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# CHCTeMHbIH KOH$HrypaTop: Work station

@aiin  PepaktupoBanue  Bup  Momowe T Starter
89 00 e [& ) < 00 ma
[ |TMn 1]

B BROYHLIR BEMMCIMTENE Maogyr
€ LNz nprama gadH...  Mogyr
T WNKoE MCTOUHMKOE A, Mogyr
H-EN Mogyr ~ CocToAHm:
« [EC &OB70-5-104 Mogyr |
# BoluucauTent Ha java.. Mogyr

Normdeckuil ypoeeHe  Mogyr
~ ModBUS Mogys] ~ KoHthurypauma
= OPC UA Magyr
5 KAueHT amarHocTkn,.,. Mogyr
mm SNMP Maogyr
sary_arh_rez KoHTp OnucanHue:
- IbpArrningener KaHTp
KoHTp

Mapamertp: BatteryCharge

Mapamatp I ATpUEYTEI ApKMBALKMA Mpoeepka I

Tun: std
BrnoqeH: ()

1D: BatteryCharge

O -E-E-E-E

Kra: [Batterycharge

P imeTo... Mapam|
: InputFrequency Napar
i Inputvoltage Mapam Brnouats: X
L Load Napar Cnmncok OID (pasgensHue cned, CTpOKOR]:
- OnBattery Napam|
OnByPass Mapam
: OutputFraquency Mapam|
i OutputVoltage Mapar|
snmp connect Napar
IbpServ2 KoHTp

- IbpShkafl KaHTp
IbpShkaf2 KOMTpI

- IbpShkafs KoHTpi

- Ibp Shkaf 4 KoHTp
IbpShkafs KoHTpt

- IbpShkafé KoHTp:
UPS KoHTpi

- localhost KoHTp

136121331240

555505500

Y
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13.5 Moaynb ncrtouyHmka gaHHbix IEC 61850

Mpotokon IEC 61850 saBngetca crtanHgaptom «CeTM M CUCTEMbI CBS3M Ha
noaCcTaHUMAX», ONMUCbIBAKOWNA hopMaTbl NOTOKOB AaHHbIX, BUAbI MHOPMauun, npasuna
ONUCaHUSA 3NEMEHTOB 3HeproobbekTa M CBOA NpaBwuin ANd OpraHu3auun COObITUNHOrO
npoTokona nepefadn AaHHbIX.

OcHoBHbIM TpeboBaHMeM K cucteme cbopa AaHHbIX B CTaHAapTe SBNSeTCs
obecnevyeHne CrnocoBHOCTU MUKPOMPOLIECCOPHBIX SMNEKTPOHHbIX YCTPOMCTB K OOMEHy
TEeXHOMNorn4yeckumm n apyrummn gaHHoimu. IEC 61850 aBnsetca 06 beKTHO-OPUEHTUPOBAHHBIM
NPOTOKONOM, HaUeneHHbI Ha aBTOMaTM3aumilo NOACTaHUMWA, U 3HAYUTENbHO pacLunpsaeT
BO3MOXHOCTW NpeAalwecTByowmx ctaHgaptoB. OH onpegenseT TpeboBaHMsS K OnMcaHuio
3NEKTPUYECKNX CUCTEM HA BCEX YPOBHSAX, HAYMHAA OT YPOBHS CUCTEMbI B LIENIOM, 3aKaH4MBas
KOHUrypaumen oTAensHOro TepMmHana penenHon 3awuTel n astomatuku (P3A).

CornacHo IEC 61850 yctponctea P3A ob6beauHEHbl LUMHOMW, MO KOTOPOW camu
yCcTponcTBa 06MeHMBaKOTCA AaHHbIMU Mexay cobor 1 nepenaroT 3TU AaHHble Ha BEPXHUN
ypoBeHb. Takas apxuTektypa yaobHa Tem, 4YTO MNPUMEHEHME TEXHOMNOrMYECKOM LUNHbI
3HAYUTENBbHO YMEHbLUAET KOMMYECTBO MeOHbIX MPOBOAOB, YTO YMPOLWAET HACTPOWKY,
NPOEKTUPOBaHME 1 3KCNnyaTaumo CUCTEMBI.

[aHHble OT TepMuHanoB pefieMHon 3awuTbl MO CTAHUMOHHOW LUMHE MOryT

nepeaaBaTbCs HA BEPXHUA YPOBEHb OnepaTopy, KpOMe TOro, Y KOHTPONMUPYHOLLMX OPraHoB,
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UMEILLINX COOTBETCTBYHOLLMI YPOBEHb A0CTYMNA, €CTb BO3MOXHOCTb Mofy4yaTb onepaTuBHbIE
AaHHble ¢ nbor noactaHumm n ¢ nboro TepmuHana P3A. Ota nHgopmaumnsa nossonset
KOHTPONMMpOBaTb [OEeATENbHOCTb MNOAYMHEHHbLIX CRYX0, 4YTO nNOBbIWAET HAAEXHOCTb
3HEepreTUyYeckmx o6BHLEKTOB B LIENOM.

HacTporka cBsi3M OCyLLeCTBNSeTCA MyTeM KOH(UrypupoBaHuUs KOHTponnepa
AaHHbIX B moayrne IEC 61850 noacuctembl «COop AaHHbIX». [JoGaBneHne KoHTponnepa
moayns IEC ocyuwecTtenseTtcsa Bblbopom nyHkTa «[JobGaBuUTb» Npu HaxXaTum NpaBoOW KHOMKK
MbIWK 1 ykasaHus ID n nmenn. OKHO KOHGUrypatopa npeacTaBneHo Ha pucyHke Owmnbka!
MUCTOYHUK CCbINKN He HaWAEeH. U COOEPXUT crieaytowme nonsa Ans HaCTPOMKMK:

— COCTOSIHME KOHTposnepa, a uMeHHo: Ctatyc, "BknoveH", 3anywen" n uva B[,

cogepalien KoHurypaumio;

- naeHTUdmKaTop, MM U oNMcaHne KOHTPOnepa;

- COCTOSAHME, B KOTOPOE NepeBoauUTb KOHTponnep npu 3arpyske: "BknovaTtb" u

"3anyckatb";

- nms Tabnuubl ANs XpaHeHNa KOHUrypaumm napameTpoB KOHTponnepa;

- nnaHMpoBaHve onpoca B pOpMbl CEKYHAHOW NEPUOANYHOCTU Unn B cbopme

ctraHgapta CRON;

- YypOBEHb NpunoputeTa 3agaymn cbopa gaHHbix (-1 — 99);

- IP agpec — UCToYHMKa AaHHbIX;

- TCP nopT coegnHeHus.
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CHCTEMHbIH KOHGHrypaTop: Work station

@ain  PepakTupoBaHWe  Bua  Domowe QT Starter
9000 BBV, 200 WA

|MMH T
Eh Wyark station
=
=3 Bazel QaHHEIX KoHTponnep MapamMeTpkl
% B0 DBF
& B FireBird — COCTORAHKWE

Kontponnep: primer61850

F 5A Postgre SOl Cratyc: l:BrawdeH.
- MyDE N
MewDE BrnrodeH:
- W B[ SQLite Samywen: [

&}EIB BazanscHocTe B[l koHTponnepa: | PostgreSQLMyDE n

i} TpaHCnopTel
@i TpaHCnopTHEIE NPOTOKOML] T RERE PR
B | CHop AaHHEIX ID! primer61850
& Moriyﬂb-' . Tun 0G0pYA0EaHMA: n
H BAOYHBIR BBMKCN..,
# LWnkoz Nprawma aa... MM
T WK 3 MCTOYHKEKD. . OnucaHme:
* DCOM

IEC 60870-5-104
- primerio4
IEC 81850

Brnodate: (%

@_ EbmMumcnuTans Ha j...
Norudeckmil ypoe...

Zanyckare: (%]

Tafnuua NapaMeTpoe: [ IECE1850PIT_primers 1850 ]

- MEBCK
e ModBUS MNaHKMpOEaHKME ONpOCa: [1 |']
o OPCUA YpOEEHE NPUOPMTETE 303Ul CH0pa AaHHEIX!

& Knument guarnocti.. [~]

- o SMMP IF agpec [12?.0.0.1 ]

T s e
TCP g

L ¥ 3mvknran kanTa B nopr: 1102 L]

(2] | ]

[Hrect] g
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KoHdurypupoBaHue napameTpoB koHTposnsiepa moayns IEC ocyliecTBnseTca B OKHe

«MapameTp» nocne ux gobaesneHuns (pncyHok Owmnobka! UICTOYHUK CChINTKU HEe HarueH.).

CHCTEMHBIA KOH@HIYpaTop: Work station

@aiin  PapakTvpoBaHWe  Bua Moo QT Starter
39000 4 F 200 m@A

ma

Mapamerp: LOC_DIO02 DIO1

) Serverdsn

2 ServerRes
k- Work station
-5 Basbl AzHHLIX (c:mmame l

MNapameTp ATpUGYTEI AprrBalma ‘ MNpoeepka I

Il

- P Be3nnacHoCTh S
G- 4 TpancnopTel
- @l TpaHCNopTHEI2 NPOTOKOAE! ~ KoHpurypauma
=[] Coop AsHHeD: ID: LOC_DI00Z_DIOL
= 5
rloqyne. (LR [ l

- ] BNOYHBIRN BEMMWCIMTENE
o @3 LUAKe3 NPMeMa AaHHLIX Mo W3, OnucaHue:
7. LUAK3 MCTOUHMKOE A&HHBIX

. IEC €0BT0-5-104
' IEC 81850
- ARIS

-y

Bnouats: (%

q1 Functional constraint: | Measurement (M) |~

i BelmcnuTene Ha java NogotH,
A Walue reference: [KRUE220_15 CKT11_AlController/DM1_MMXULE TotvArstyal ]
Rordeckiit ypoBeHs

ModBUS Quality reference: [KRUEZ20_15CKT11_ALcantroller/DM1_MMXULE Totvarq ]

Tirmeastamp reference: [KRUEZZO 15CKT11_AlController/DM1_MMXU1E TotVArt l
B KNMaHT AMarHOCTURK MTTK = _ _

b CHop BaHHelx Siemens

B SpdmmoTens wadaoHos!

¥ MpoBepka AaHHLIN

() Aprusel

-3 CneumanbHble

3] NonesoBaTenkckue MHTepdeiicel
@ YnpaBneHKre MOAYNAMIA

B-5-5-E

| ;
l J

YNPAEASHWS MOSYAAMK
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OkHO copepXuT cnegyowme nHamBuayanbHble Nons Ans peaakTMpoBaHUS:
- dyHKUMOHarnbHbIe orpaHmnyeHus (Functional constraint) - npyuHMMaeT 3Ha4YeHUs:
- ST - cratyc;
- MX - namepeHnue;
- SV — noacrtaHoBOYHbIE 3HAYEHUS;
- DC - onucaHue;
- EX — cBOWCTBa paclUMpPEHHOro onpeaeneHuns;
- BL — 6noknMpoBka 3HayeHus;
- CO — KOHTpOIb;
- Value reference — ccbinka Ha 3HaydeHWe KoHTponnepa (B dopmarte
<KOHTponnep>/<napameTp>.<aTtpunbyTt>);
- Quality reference — ccbiika Ha KayecTBO KoHTponnepa (B ¢opmate
<KOHTponnep>/<napameTp>.<aTtpunbyTt>);
- Timestamp reference — oTmMeTKa BpeMeHMu.

I'IpanmbHo YKa3aB CCblJIKM Ha 3Ha4YeHud, nony4aemble C KOHTpPOJ11epoB No JaHHOMY

NPOTOKOIlY, MOXHO MNPOBEPUTL NOJlyd4eHune [AdaHHbIX, HaXaB Ha MUKTorpamMmmy 0 OkHo
pefaktmpoBaHnA napameTpa npuMmeT BUA, I'Ipe,D,CTaBJ'IeHHbII;I Ha pPUCYHKe OwwnbGka!
MUCTOYHUK CCbINKNU He HanAeH.. I'Ip|/| 3TOM BO BKnagke anI/I6yTbI MOXXHO NPOCMOTPETb

Nosly4YeHHbIE C KOHTpornepa 3HavyeHus (pucyHok Owmnoka! MICTOYHUK CCbINKN He HaUuaeH.).

¥ CHCcTeMHEIH KoHgHrypaTop: Work station

dain  PepakTupoeaHke  Bug  Domowe QT Starter

B THE e [ 2 200 WA
i Mapamerp: LOC_DIO0Z_DIO1
ServerOsn
ServerRes

=t Work station

Bl ¥ Mposepka AaHHElx

ApXHEBI

@ CneumaneHels

8 H Nonbzoparensckmre WHTEpHaRce!
- & YNpaBneHne MOy aAMK

N I S &
[ l

Napametp { ATpHEyTel AprUBALMA ‘ MNpoeepka I

T Bazkl fanHeIx ~ COCTOAHKE
%4 BezonacHocTs T ]
B §f TpancnopTel ’
EJ- Gl TpaHCMOPTHEIS NpOTOKOAI Bunioden: %]
Bl | CAop ganHex ~ KoHturypauma
- poayine: ) 1D LOC_DIO02_DIOL
& BnouHell BEMMCIMTENE
42 LNz Nprema AadHelx No 1a, bms: [ ]
B+ T LUMo3 METOMHWKOE AaHHBIX OnucaHwe:
B EN
B 1EC 60870-5-104
E IEC 61850
B ARIS
gl Ekmtodath: (¥
B @ BeMMCAMTENL Ha Jjavwa nogobH. Functional constraint: Measurement {(MX)
& Narvdeckuil ypoBeHs Value reference: KRUE220_15CKT11_alController/DM1_MMXUL3 TotVarmagf
E - ModBUS Quality referance: KRUE220_15CKT11_AlController/DM1 MMX U15.TotVirg
OPL UA Timestarnp reference: KRUE220_15CKT11_alcController/DM1_MMXU13 TotvVArt
5 KnueHT AuarHocTukn NTK
[} o SRMP
= e COOp AaHHEIX Siemens
Bk Brfnmoreia wadnaHos!

ModBLS
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Dain  PepakTvpoeadue  Bug  Momowe QT Starter
E NTHE e [ 200Q mi
i Mapamertp: LOC_DIO02 DIO1
ServerOsn
ServaerRes
& work statlon MNapamatp | ATpwOyTel Apxusalia Mpoeepka
i Basel AaHkbIx ID: Lo¢_DI002_DIol
‘jg. BesonacHocTh Ve [ l
7 TpaHcnopTel
@i TpaH<NOpTHEIS NPOTOKOAL! OnmcaHua:
Bl | Caop gaHHbIx
Bl rfagyie:
f BnouHsit BEHMCMTENL
4% LNz Nprama gaHHelx No Mz,
(- L W= MCTOYHWKOE O8HHBIX
E-EN Ouwwmdka: @
G- [ IEC 60870-5-104 Value: 555
=8 IEC 61850 Quality: O
B ARIS T 1544687494410000
-ql
E- B BodwcnuTens Ha Jjava noaodH.
e Norvdeckuil YpoBeHE
- e ModBUS
== OPC UA
- a KnuWeHT auarHocTmkn MTEK
[} mm SNMP
-~ e CAOp A3HHEIX Siemens
[ BHaE0Texa WatnoHoE:
B W Mposepka AaHHbIX
B[] ApxvEt
Bl @) CneumansHele
&- [ NonszoeaTensckie uHTephaiice!
@ YnpaeneHWwe MogynAMM
4 &
[ ]
S¥ork stationfsub_DAQ/mMod_IECE1850/entr_ARTS/prm_LOC_DIO02_DI01/%27val%2f Trn [=lfroat]
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13.6 Moaynb uctouHuka gaHHbix IEC 60870-5-104

MpoTokonbl cepumn 60870-5 OCHOBaHbI Ha TPEXYPOBHEBOW MOAENU Ha3biBAeMOW
«ApxuTekTypa noBbIWEHHOW Mpou3BoauTensHocTny (ERA), aBnsawowenca ynpoLlieHHbIM
BapuaHToM cemmnypoBHeson mogenu NCO.

Mpotokon IEC 60870-5-104 pacnpocTpaHseTcs Ha YCTpOMCTBA U CUCTEMBbI
TernemMexaHukM C nepefadyen [[aHHbIX MocrnefoBaTernbHbiIMM  ABOUYHBIMKU  KOgamMu  Anis
KOHTPONs W ynpasfeHus TeppuTopuansbHoO pacnpegeneHHbiMn npoueccamu. [1poTokon
pernameHTUpyeT UCnosnb3oBaHne ceteBoro goctyna no npotokony TCP/IP. O6ecneunBaeT
AOCTaTOYHO BbICOKYKD  (DYHKUMOHANbLHOCTb MpU  pelleHuMn 3ajady  TeneynpasrieHus,
TenecurHanusaumm wu TeneusMepeHun, WHTerpauum [aHHbIX YCTPOWUCTB B CUCTEMbI
yrnpasneHus.

B ocHoBy npoTokonoB nonoxeH obmeH Tabnvuamm curHanoB, NPUYeM TUMbl aHHbIX,
KOTOPbIMW OCYLLIECTBIAETCH 0OMEH, eCTKO hnKcnpoBaHbl. [poTokon He npegycmaTpusaeT
BO3MOXHOCTb Nnepefayun CMrHanoB peanbHOro BpeMeHu.

60870-5-104

OCYLLECTBNAETCA B OKHE KOH(UIypupoBaHusa KoHTponnepa (pucyHok Owwunbka! UcTouHuk

KoHdwurypupoBaHne cbopa AaHHbIX no  npotokony IEC

CCbIJIKM He HangeH.).
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KoH$HrypaTtop: Work station

Dain  PepakTupoeaHme Bug  Nomowe

319 000 R

agf

Wrsa

- Work station
E- 55 Bazbl AaHHbIX
% B4 DBF
@ Bf FireBird
i B4 PostgresOL
W B0 soLite
B [ BezonacHocTe
¥ TpaHonopTel
TpaH<NOpTHEIE NPOTOKOAL!
CAop AaHHEIX
Eh Mogqys:
- H BAOUHBIA BEMWNCAMT L

* DCOMN

- EN
G, IEC 60870-5-104

E- U IEC 61850
B primer61850
parz2_1

Nordeckiil yposeHes
[ MBCK
- - ModBUS
- QPCUA

Gl SHMP

= CAop AaHHEIx Siermens
T 3ByKOE3A KapTa

R CADp AaHHBIX CUCTEME]
A TANGO

G Sudamorexa wainoHos:

B % MpoBepka OaHHBIx

[E:  ApxuBel

B @@ CneumaneHele

- & ¥npaBAgHWe MOgynAMK

<] |

- 4% No3 nprema QaHHeIX N0 W3,
LLAKSS MCTOUHMKDE JaHHED

[E23 j_u BbMHMCAKMTeNE Ha java NogodH...

a EAMeHT guardoctiien NTE

[ H NonezoeaTensckme MHTepheicel

QT Starter

200 m=aA

Kontposnep: primer104

KoHTponnep I MNapaMeTpel | HacTpoMkKM NpoToKDAa ]

~ CocTofaHue
Cratyc: 2:BelKAYeH.
Brnousk: [
Banywen; [

EBEA koHTponnepa: | PostgreSOL MyDE H

~ KoHburypagms
1D: primeri04

Tun ofopyaoeaHus: | -1 -

Kma: | primeriod

DINMcaHmne:

Brnrouars: [
Sanyckate: [

Tadnuua napamMeTpoe: l IEC104Prm_primerl(4

MnaHWpoBaHKMe onpoca: [1

YpOB&EHe MPUOpUTETE 234344 CAOPE AaHHEIX: [O

1P appec 1: [127.0.0.1

1P agpec 2: [127.0.0.1
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MHﬂMBMﬂyaﬂbeIMM HaCTpOVIKaMM KOHTpOJIIepa AaHHOIo moaynAa ABnAKTCA MNOJIA

HacTponkn IP agpecoB, a Takke HaACTpPoOMKM npoTokona (pucyHok Owwnbka! UcTouyHuK

CCbINIKU He HauAeH.).

# CHCTEMHBIA KOHDHrypaTop: Work station

#9000 |RIME

@Lakn  PepakTupoBadke  Bua  OomMowe

QT Starter

o

‘ KA

G- work station

E  Bazel aaHHBIK

. Bf DEF

@&/ BLO Firegird

% BO PostgresQL

W BN SQLite

% BesonacHoeTe

¥ TpaHcnopTel

@i TpaHcnopTHElE NpOTOKOAL
| CAop AaHHEBIX

Bl Adamyas:

- B BNOUHEIR BEMWUCAMTENE

0-8-g-8

= DCOMN

- EN
. IEC &0870-5-104

0B

IEC £1850
B primers 1850
e parz_1

Noraueckui ypoeeHe
G MBCK
== ModBUS
- OPC UA
a Knuent guarHoctmkm MNTE
Gh- mmm SPMP
= CAOp AaHHBIX Siemens
f ZBYKOBaA KapTa
E CA0p AaHHBIX CWMCTEMBl
A TANGO
Gl Spadataresa wadaoHos,
E- %" MNpoBepka gaHHEIX
| ApxuBebI
&# CneumankeHee

e P YMpaBaeHne MOgYAAMK

(<1 |

- &% N3 NpremMa gadHelx No Ka.,.,
LLAK 2 MCTOUHMKDE 0aHHE X

E @ BemMuMocnmTene Ha java NnogodH...

M NonezoBaTenbckne MATepheRch!

200 w3

KoHTposiep: primeri04

KoHTponnep | MNapamMeTpbl J HacTpolkn npoTokona l

CeTeE0l NOpT: I2404 s
0 (TafmMayT NogRAeYEHMA, O s

£l (TafmayT Noay-4eHrA NogrespaeHna APDU, <) n

£l (TafMayT NoceNKK NoATESpHASHWMA AP DL, <) s
£3 (MNepyon NOCENKK TECTOERIX NakKSTOE, <)t E

M
wlo |
ASDU len: 2
COT _Len: 2
ADDR_len: 3

[=llroct] .
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B A-CODT peannaoBaHbl BO3MOXHOCTU HACTPOWMKN CrieayoLmx napaMmeTpoB:
- CeTeBOW NopT — No ymon4yanuio 2404;
- TanmayT nogknoyeHus (c);
- TarmayT nonyyeHus nogreepxaeHus APDU(c);
- TanmayT nocbiniku noareepxaeHns APDU(c);
- nepuo NocbIfikKM TEKCTOBbLIX NAKeToB(C);
- k- MakcumanbsHoOe YMCno HeNoATBEPXKAEHHbIX MAKeTOB (3HaveHue oT 2 o 99);
- W- KONIMYeCTBO NMakeToB [0 NOATBepPXKAeHNA (3HayYeHue oT 1 o 98).
3HayeHna napameTpoB YCTaHaBMMBAOTCA B COOTBETCTBUM C  COMPOBOAUTENBHOM
AOKYMEHTaunen Ha KOHTponnepbl.
Mo ymonyaHuio NnpeaycTaHoBMEHbI crieayowme atpnbyTbl:
AnvHa agpeca ASDU - ASDU _len: 2 6anTa;
AnvHa npunynHbl nepegayn - COT _len: 2 6anTa;
obwas anvHa agpeca obvekta - ADDR_len: 3 6awnTa.
Ha pucyHke Owmnbka! MUCTOYHMK CCbINKUM He HanAaeH. n30bpaxeHO OKHO

KOH(pUryppoBaHus napameTpa KoHTponnepa moaynsa IEC 60870-5-104.

¥ CHcTeMHBIH KOHgHrypaTop: Work station

aiin  PepakTupoBaHwe  Bug  MNomowe QT Starter
B THE e B|L) « 00 m@

WM < |
Bk Work station

El 55 Basbl AaHHEIX
© B DBF

fMapamerp: parl_1

Mapametp ATprEYTEI ApxKWBEaLMA | I'IpoE:epKa]

& EM FireBird CocCToAHKME
EA PostgreSoL {Twn: std ‘
MyDE
NewDE — KoHgwurypauma
BEA SQLite ID: parl 1l

% {4 BesonacHocTe
¥ Tpawcnoptel
-- @i TpaHCNopTHEIE NpOTOKOARI OnncaHne:
B %] Chop aaHHEx

b Moagyes,

: BNOYHBEIR BEIMMC..,
€» ko= nprema ga...
LNk s MCTOYHKED...

[LIEEH [ ]

C DOCON Brrrouate: (%
B EN Object identifier: (1 3]
By [EC&08T0-5-104
. Bl primerlos L

parl 1
- U IEC 61850
BeMHMCAMTENE HAE |,
Norvdeckni ypoe...
ME CE
-~ ModBUS
= OPCUA
& Knuent amardocTu..,

1 | E]EJ

[ |

[lfrect] ,
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MHamBmayanbHbiM atpnbyTomMm sBRsieTca none Ans ykasaHua uaeHTtudukatopa
obbekTa (object identifier), 3HayeHne ycTaHaBnMBaeTCA B COOTBETCTBUM C JOKYMEHTaUMEN

Ha KOHTponnep.

13.7 Moaynb KnueHt anarHoctuku MNTK

Moaynb «KnueHnT gnarHoctukm MNTK» noacuctembl «C60p AaHHbIX» NpegHasHa4veH
ana céopa A-COPT napamMeTpoB O TEXHUYECKOM COCTOSIHUM MCMOMb3YyeMOro nporpamMmmMHo-
TEXHUYecKoro komnnekca. PyHKUMOHNPOBAHNE MOAYNSA CBSA3aHO C HacTpoukon channos dac
n dsc.

[na HacTporku cbopa nHdopmarmm ¢ napaMmeTpoB 0bopya0oBaHUS NpeaBapuUTenbHO
Aans scex cepsepoB 1 APM cuctembl Heo6xoaMMo NPoOn3BECTU creayomne AeNCTBUS:

1) Ha vysane, wucnonb3ys «MeHeokep YCTaHOBKM MNakeToB», YCTAHOBWUTb
cnegywowme nakeTbl AstraLinux:

libxerces-c28
snmp

snmptt

tkmib

snmpd
libsnmp-base
libsnmpl5
snmptrapfmt
Im-sensors
fancontrol
sensord.

2) CkonupoBaTtb C uagenua nporpammHoro NMM26 Ha HacTpavBaembl y3en B
nanky /opt c¢ann dac_dsc_1.0-1_amd64.deb. (cepsucol n wabnoHbl dac dsc)

3) Banyctutb TepmuHan Fly u ycTaHOBUTb yKas3aHHbIM MNaKeT KOMaHAOW:
dpkg -i dac_dsc_1 0-1.amd64.deb.

4) Ha HacTpaMBaeMomMm y3ne OTKpbITb @aun /etc/snmp/snmpd.conf ans
penaktupoBaHust (pucyHok Owmubka! UCTOYHUK CCbINKM He HaupeH.) u aobasutb K
npoueccam cTpoky 93: proc scada
n ctpoky 98: dimod ntp /usr/lib/ntp.so
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& snmpd.conf - TekcToBbIE pepakTop @astra

Pann [paska <¢opmatvpoBadHue  [NoMowb
YWl «A @G WP e Dok 7 UB- ek E -
snmpd.conf £

XS E e T I T F T T T T TTTITTE LTI TTITTLITTT LTI TTILTILTTELTEILTTELTEILET LT LTSS B
#

# SYSTEM INFORMATION

#

# Mote that setting these values here, results in the corresponding MIB objects being 'read-only'
# See snmpd.conf(5) for mare details
sysLocation  Sitting on the Dock of the Bay
sysContact  Me <mef@example.orgs
# application + End-to-End layers
sysServices 72

#
# Process Monitoring
#
# At least one 'mountd’ process
proc mountd
# Mo more than 4 'ntalkd' processes - 0 is OK

proc ntalkd 4
# At least one 'sendmail' process, but no more than 10
proc sendmail 10 1
proc scada
# walk the UCD-SNMP-MIB: : prTable to see the resulting output
# Mote that this table will be empty if there are no "proc” entries in the snmpd.conf file

|

dirmod ntp Ausrdib/ntp.so

#
# Disk Monitoring

# 10MBs required on root disk, 5% free on fvar, 10% free on all other disks

[BCT|[nap 71/114 cTné 22|[nos 2898/4097|150-8859-1| 4

PucyHok 224
5) CoxpaHuTtb dann.
6) [llepesanyctutb snmpd, BbINONHUB B TepMuHane Fly cneayioLyto kKomaHay:

service snmpd restart

7) lpoBepuTtb BKOYEHME cepBucoB snmpd, dac, dsc, BbINONMHUB KOMaHAY:
chkconfig <umsa_cepsuca>
CocTosiHMe cepBUCOB A0SMKHO ObITb ON, NPU HEOHXOAMMOCTN Nepes3anyCcTUTb KOMaHAaMM:
service <umsa_cepsuca> stop
service <ums_cepuca> start
8) [lepesarpysuntb cuctemy
9) ®aunbl dac.xml, npeactasnsaT M3 ceba nycrtom wabnoH ans godaeneHus
napameTpoB KOHKPETHOro npoekrta. danbl HaxoaaTcsa B AnpekTopun /etc/dac.
10) ®aunbl dsc.xml, npegcrasnaoT n3 cebs nycton wabnoH ana gobaeneHus
napamMmeTpoB KOHKPETHOro npoekrta. ®annbl HaxogaTcs B anpekTopumn /etc/dsc.
11) B TepmuHane Fly Ha Bcex y3nax BbINOSIHUTb KOMaHAbI:
chmod —R 777 /etc/dac/dac.xml
service dac stop
service dac start

B cny4dae cepBepa BbINOJIHUTb AOMNOJTHUTENTbHO!
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chmod —R 777 /etc/dsc/dsc.xml
service dsc stop

service dsc start

13.7.1 CocmaerneHue KoHu2ypayuoHHo20 ¢hausa dac.xml.

B Tere <base> copepxutca nepeyeHb NMPUHMMAaEMbIX MapamMeTpoB, Kaxabld K3
KOTOpbIX HaxoauTcs B oTAenbHOM Tere <snmp>. OCHOBHbIMW MNONAMM Tera <snmp>
asnstoTca id n addr. Mone id — 310 AeBATU3HAYHBIN NOEHTUMKATOP, KOTOPbIA Ha3Ha4YaeTcA
AaHHOMY napameTpy M nponuceiBaeTca B danne dsc.xml n gyénupyetcs B none Identifier
napameTtpa KoHTponnepa wmoayna «KnueHT pguarHoctukm [MTK» nogcuctembl «Coop
AaHHbIX». Mone addr — ato OID, OT KOTOPOro NPUHMMAaETCs 3HaYeHMe.

Ter <snmphosts> B criyyae cepBepa COOEPXUT CMUCOK Y3ri0OB CETU, Y KOTOpPbIX
OTCYTCTBYET BO3MOXHOCTb 3anycka cepsuca dac v co3gaHuna ¢ganna dac.xml. K Takum yanam
oTHocATca kommyTaTtopbl, WBI, ABP. B atom cnucke B Tere <host> cogepxartcs
LWeCTU3HaYHbIM naeHtndgukatop ysna v ero IP agpec. Bce napameTtpsbl, nonyyaemble OT
AAHHOrO y3na, UMetT naeHTUduKaTophbl, Y KOTOpbIX NepBble 6 3HaKoOB ABnstoTes id yana, a 3
ocTarnbHbIX — NpUCBaMBalOTCA Mo nopsaky. B cnyyae cepsepa B Tere <base> nponucaHbl
napameTpbl, NOflydaemble Kak OT CaMOro cepBepa, Tak U OT APYruxX y3roB, PacnonoXeHHbIX
B Tere <host>.

B cnyyae APMa Ter <snmphosts> cocTouMT 13 ogHoW CTPOKK, npudem B none addr
ykasaH agpec “127.0.0.1”".

Ter <network> cogepXxuT TpexaHaudHbl id, no koTopoMy dann dsc.xml cepsepa
naeHTUUUNPYET OAaHHbLIN y3en.

Ter <clients> cogepXuT CNUCOK CepBepPOB, KOTOPbIM [AaHHbIX Yy3ern HamepeH
nepegasaTtb nNapameTpbl. B Tere nmeetcsa none id — gns ngeHTnudmkaumm cepsepa u none
addr_b — ans IP agpeca cepsepa.

Mpumep danna dac.xml npuBegeH B npunioxeHun 1.

13.7.2 CocmaeneHue KoHgu2ypauyuoHHo20 ¢hatisia dsc.xml.

B Tere <network_c > pacnonoxeHo none id gaHHoro cepsepa, KOTopoe nNpucyTcTByeT
B Tere <clients> cgpannoB dac.xml Bcex y3noB, KOTOpble nepeaarnT napameTpbl JaHHOMY
cepBepy. Ter <clients> danna dsc.xml cogepxut id = “901" n agpec “127.0.0.1", ato
O3Ha4aeT, 4To Moaynb «KnuneHt guarHoctukn MTK» nogcmctembl «C6op gaHHbIx» A-COPT

paboTaeT Ha oQHOM cepBepe C cepBMcoMm dsc.
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B Tere <servers> nepeuvncrieHbl BCe y3nbl CETU, BKIOYAsA aHHbIN CEPBEP, Ha KOTOPbIX
paboTaeT cepBuC dac 1 OT KOTOPLIX NMPUHMMAOTCA NapamMeTpbl. B cnvcke oTCyTCTBYIOT y3nbl
ceTn, He umetome cepeuca dac. lNone id anemMeHTOB cnNUcka ABNAETCA MOEHTUUKATOPOM
y3na, npucBoeHHoro B none id Tera <network> ganna dac.xml, umeroiemca Ha 3ToM y3ne.
lNone addr_b asnsetcs IP agpecom y3na.

B Tere <base> dpanna dsc.xml cogepXuTcsi CNMMCOK napameTpoB, NoslydaembiX OT
cepBuCOB dac KaXxaoro 13 onpaluvBaeMblX y3oB.

B Tere <through> gnsa kaxgoro napameTpa ykasblBaeTcd none id, npeacraensiollee
AEBATU3HAYHbIA MOEHTUMUKATOP, KOTOPbLIM ObIN HasHavyeH 3TOMy napameTpy B dhawnne
dac.xml. Mone serv ycTaHaBnuMBaeTcsa paBHbIM Monto id Tera <server> ¢panna dsc.xml, a
Takke nosnto id Tera <network> canna dac.xml, B koTopom napameTp 6bin onpeaeneH. B
none vtype tera <through> ycraHaenvBaeTcsa Tun napameTpa.

dannbl dac.xml cosgatoTcs Ha Bcex yanax, rge 6yaet sanyuleH cepsuc dac - 3To
APMbl n cepeepa. ®annbl dsc.xml cosgatoTcs Tonbko Ha cepBepax. CepBucbl dsc
3anyckarTca ToNbKo Ha cepBepax. Pannbl dac.xml n dsc.xml 4OMmKHbI XpaHUTBCSA Ha O4HOM
cepsepe. Npumep danna dsc.xml npuBegeH B NpunoxxeHnn 2.

Bce napameTpsbl, onpeaeneHHble B dannax dac.xml n dsc.xml gomkHbl 6bITb CO34aHbI
B KOHTponnepe moayns «KnueHt guarHoctmkm [MTK» nogcmuctembl «C6GoOp OaHHbIX».
WpoeHTudukatop napameTtpa LOMKEH coBrnagaTb C AEBATU3HAYHBIM MOEHTUUKATOPOM
onpeaeneHHsbIM B (hannax dac n dsc. Tun napameTpa gormkeH 6biTb ycTaHoBneH Analog. Ha
pucyHke Owwubka! UCTOUYHMK CCbINIKW He HaWAaeH. NpeacTaBfieHO OKHO HaCTPOWKMU

napameTpa KoHTposnsepa moayns «KnneHt gnarHoctukm MTKy.
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# CHCTeMHBIR KOH$HrypaTop: Work station

Pain  PepakTvpoBadve  Bwa  Nomowe QT Starter

I9 00 o [3]|L) 4 200 wmad

-
e _ u Mapametp: 777777002
B Work station
B lf; Ea3b' AdHHEIX MapareTp [ ATPUEYTEI | ApxUBaLMA | Mposepka ]
/4 BesonacHocTs
B § TpancnopTel CocToAHMe
@l TPaHCNOpTHEIZ NPOTEKOAL {Tmn: o ]
B | CBop gaHHEIx
B Momyne. ~ KoHburypawyma
ol BNOYHEIR BEMMCAMTENE 10: 7777002
- @3 L3 NpHeMa JaHHLIX N0 M3MaHS . [ l
. LAk MCTOUHMKOE AaHHEIX
© DCOMN OnuMcaHmea:
B ) IEC 60870-5-104
1 IEC 61850
-- B BbMucmMTens Ha java NoA0BHOM A
Bl (00 lordeckiil yposaHe
- MBCK Brntouate: 3
" = ModEUS Identifiar: [7?????002
Bh e OPC UA
El D KNWeHT ararHocTikm MTK Tun:
- Ehprimit | | [reperreifo ]
- FTTTITO0L
mm SNMP
pees COOp OAHHEIR Si8rmens
c[' ZEYKOEAA KapTa E]
ol | D
l l
(et
PucyHok 225

13.8 Mopaynb ncro4yHuka gaHHbix OPC UA

B mogyne OPC UA nogcuctembl «C60p gaHHbIX» NPOU3BOAUTCHA HACTpOKKa y3na-
KnueHTa, cepBep HacTpamBaetca B Mogyne OPC UA noacuctembl TpaHCOOpPTHbIE
NpoTOKOMbI (ONMcaHne NpMBeaeHo B YacTh 1 HacTosLWEero pykoBoACTBa onepaTopa).

[na Hactponkn knneHTa OPC UA Heob6xoaumo co3gath KOHTposinep B moayne OPC
UA noacuctemMbl «CO0p OaHHbIX».

[na koHTponnepa KpoMe CTaHAapTHbIX HACTPOEK COCTOSAHUS M KOHUrypauum
AOCTYMHbI crieayoLmne nons:

- Mepuon CUHXpPOHWM3aUUKW C yAaneHHoW cTaHumewn (cek) - ANns OTKIOYeHUS

nepmnoan4eckon CUHXPOHN3aLNN YCTAaHOBUTL 3HAYEHME HONMb;

- KoHeuHbIn y3en — ykasbiBaeTcs IP agpec cepBepa 1 NnopT CoeqUHEHUS;

- Monutnka 6e3onacHOCT — NO3BONSAET BbiOpaTh anroputMm 6€30MacHOCTU: HET,

Basic128rsalb, Basic256. B 3aBMCMMOCTM OT BbIOPAHHOIO 3HAYEHUS U3MEHSEeTCS

ANvHa npueaTHoro knova (REM);
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- Pexnm 6GesonacHoctn coobueHns — ana Bbibopa [OCTYNHbI cregyowme
3Ha4eHus: HET, NoAnuch, noanucb&lundpoBaHme. Hanbonee 6e3onacHbIM ABNAETCA
nognucb&LLMdpoBaHueE;

- Ceptudmkat (PEM) - ykasbiBaeTcs Npu HeOBGXOAMMOCTWU, B COOTBETCTBUM C
HacTporKamu cepBepa;

- MpuBaTtHbIV kNtod (PEM) - ykasbiBaeTcs npu HE06X0aMMOCTU, B COOTBETCTBUN
C HacTponkamun cepBepa;

- AyTeHTUrKaums nonb3oBaTenb — UMS NOSb30BaTenNs;

- AyTeHTUMKaumna naposib — naporsb;

- OrpaHu4deHune konuyectea atpmbyTtoB napametpa: 100.

Ha pucyHke Owwnbka! UCTOYHUK CCLINIKM He HauaeH. NpeacTaBfieHO OKHO

HaCTPOWKM KOHTponnepa “testOPC”.

¢ CHcTeMHEIH koHgHrypaTop: Work station

Daitn  Pepaktuposanne Ewa  Oomowe QT Starter
i9/00 ele . < 00 @
2L ] |Tw\ |ﬂ .
E+SarverObrRas YAANEHHAA C... /Y Koutponnep: testoPC
(= Work station NokaneHas c.. /1
-5 6 a%0l AEHHbIX Nopgvctea KoHTponnep l MapaMeTpel Q030p y3N0B Ccepeepa I
l]_{: B e30nacHOCTL MNopcuetama /Y — o sl
- ¥ TpaHcnopTel Mopcuctera A
& TpaHcMOpTHLIS MPaTOKaMbI Nomencrema /4 Craryc BbI30BkI C Nep 1MKe. 3aTp: P 0.687Hc.3anp 30.
| CBop AaHHbIX Mopcwctema Y BrnjoueH:
EF Mogyns: Moy “ JanyweH: ¥
B BROUHBIN BRMMCAMTEML Momyns 7 b1 korTpoanepa: |t |_]
- & N3 nprera AaHHelx No ... Mogyne 7
7. A3 MCTOUHWKOE AaHHBIX  Mogyne 7 K oHgmMrypaumna
EN Mopye /| 1D: testope
L0 IEC 60B70-5-104 Mogyne ,
B Beuucnutens Ha java nogo.. Mogyne ra Gl [ ]
Nordackui YposeHs Mogyne 7 OnuncaHue;
~ ModBUS Mogyne ,
B OPC UA Mogye i
i B CUKH Koutponnep /Y
KoHtponnsp )
- parametrl Napamerp 7
3 K nmeHt guarHocrukm NTK Mogyne ra Braedare: [
== SNMP Mogyne /! 3anyckare: [
S COOP A3HHEIX Slemens Mogyne ra
EudruoT ek g walnoHos! Sulmorers ... " TERATIYR MEPERISTPEER [OPE_UA_Prm_testODC ]
W MpoEepka GaHHeIX Nogcmcrema [/ NnaHupoeaHe onpoca: 1
| Apxnee! Mogcnctema /' YpPOBEHs NPUOPHTETE 33A3UM CHOPE AZHHLIX! O
© crewinensie oy TomcrEN s soccranasnan (3 [0 [A]
H Nonezoeatensckme uHTepteicel  Mogcmcrema  J° =]
% ¥npaeneHue MOZyNAMM Mogcmerema [/ Nepuos CHHXPOHMIALMK € YAANEHHOA CTaHUMaR (caK): _E
K OHeuHbIi y3en: opc.tcp://199.168.190.5:4850
MonauTnka GezonacHocTy: Her
P exuM GesonacHocTi confileHmna: Her
Cepruthuikar (PEM):
4 D
[ l Aimnrzsanm % racwznn AR =]
BN

PucyHok 226

[oGaBnsss napameTpbl  KOHTpPOMnepa MOXHO  yka3aTb  CAWCOK  Y3IOB,
npeacTaBnAlWNN N3 ceba CnMCcok NepemMeHHbIX U KoHTenHepoB (obbekToB). [JobaBneHue
y3na npou3BOAUTCS MocnegoBaTefibHbiM BbIbOpoM Heobxoammoro obbekta B none
«[Job6aBuTb y3en» (pucyHok Owmnobka! UCTOUYHUK CCbINKU He HangeH.). [ocne BkrYeHus
napameTpa BCe MepeMeHHbIe MEPEHOCATCS B nepeveHb aTpubyToB napameTtpa (pPUCYHOK

Owunobka! UCTOYHUK CCLISIKM He HauAeH.) U aBTOMAaTUYECKN 3anofiHAETCs Nnosfe CrnucokK
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y3rnoB. B nopckaske k gaHHOMY Moo onvcaH ¢opMaTt OnMcaHusi NepeMeHHbIX (PUCYHOK

Owunobka! UICTOYHUK CCLINKN He HanaeH.).

KoHgHrypatop: Work st:

®aln  PepakThpoEaHKe Bua Nomowe QT Starter

$I9 000 BRUL 2200 B

(L] |Tvm |FI
fapameTp: parametrl
ServerObrRes YOanasHaR .. pa p pa
- Work station NokaneHsA <. Y
Mapamer ATpWBYTEl | ApxmMBaula | MpoBepka
G5 Basbl AaHHBIX nogcuctema A s 2 l RUCVT & S PEE 1
G EJB Ee30nacHoCTE Mogcucrema /Y ~COeTOAHME
[ex 9 TpaHcnopTel Moacucrema /Y .
[k Wl TpaHCNopTHElE NPOTOKOAE! Mogcwcrema Y L=
& | Chop AaHHBIX Mogcnctema /Y BrnwougH: [
Mﬂ,ﬁyﬂ&‘ Moayne 4 ~ K oHehMrypaUma
& BNOYHBIR BEBEMMCAWTENE Moayne .
+ &% LUNK3 NpuemMa AaHHBIX N0 .. MOodyne B} (FEHENICEE
7. WAko3 MCTOMHWKOE A3HHEIX  MOgyne Mma: [
EN Maoayne OnucaHne:
¢ IEC 60870-5-104 Moayne
# Beuwcnuene Ha java nogo.. Mogyne
Normdeckmin yposeHs Mogyne
= ModBUS M oAy
Elme OPC UA Moayne
CHKH KoHTponanep Brnouars: O]
E-testOPC KoHTpOAnep
Cnucok y3noe:
K nueHT auarHoctiiki NTE Moayne Y
= SN P Mogyne Y
CAOp AaHHEIx Siemeans Mogyne A
B BebruiOresa WatioHos, Budmorea..,
% MpoBepKa AaHHEIX Moacncrema /Y
G- [ Apxueel Mogcucrera Y
B €2 CnauWansHele Mogcucrema Y
& !J None3oBaTeskne MHTepdeicel  Mogomcrema /Y
& YNpasneHne MogynamMi nogcuctema A

<
KOpHeBan oupekTopus (84)
Wiews (87)
Objects (85)
Typas (86)

AoBasuTe y3an:

[

SWorkStation/sub_DAQ/mod_OPC_UA/cntr_testOP C/prm parametr 1/% 2fprm % 2fcfg%2fSEL_NDS

PucyHok 227

KoHgHrypaTop: Work st:

®ain  Pepaktupoeadue  Bua Nomowe QT Starter
39000 ELEBUL F20Q A

Mma |Tvm |!‘I

B ServerobrRes YAINEHHEA <. /Y apaneippaiamel
X |
= ;Vngséi“:”ﬂawm gg;iai:‘::l; ;‘ MNapamerp | ATpMEYTEI | ApxueaLms | poBepka |
[ Eﬂd BesonacHocTe Mogcucrema fY ID: parametrl
=3 9 TpaHcnopTel Moacucrema Y
[i: TpaHCNOpTHEIE NPOTOKDAEI Mogcucrema Y Ll [
= CO0p SaHHEIX Mogcucrema Y Onucanme:
B MOgTe! Magws “|
- E B NOUHLIA BEMMCAKTENL Moayne Y
@ LNk Nnpuema AaHHelx o .. Mogyne M
7. W3 MCTOMHWEDE daHHElx  Mogyne Y
EN Mogyne N
o IEC 60870-5-104 Mogyne Iy Owudka: 0x0: OWHMEKH aTpHEYTOR :0X0:0x0
& BemwcnuTene Ha java nogo.. Mogyne Fx random i4random i4 000: _n
-7 Norkdeckui yposeHs Mogyne s - - i)
“~ ModBUS Mogyne A || sine_10000_0_1000_r8sine_10000_0_1000_rg 000;
Bl OPC UA Mogyne rx
CHKH Kontponnep /Y
E-testOPC KoHtpoanep /Y
Knunent gnarHoctmei MNTE Mogyne Fx
SNMP Moayne s
~= CAop AaHHbIz Sismens Moayne A
B bubrmiorexs wainoros.! Sundmsorexs ..
W MpoBepka AGHHLIE Nogencrema /Y
G- [ ApxuBel NoacucraMa  fY
B €2 CnauWansHele Mogcucrema fY
& !J None3oBaTenskne MHTepdieicel  Mogomcrema /Y
- &P YnpaeneHWe MoOgyaamu Nogcuctema /Y
4]
[
Mogyne
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PucyHok 228

CAWcoK NepemMeHHEDx M KoHTeiHepoe (OStekToR), Boe NnepamarHele OyOyT NOMELWEHEl B NepedeHE aTpriyTOE NapamaTpa,
MeparaHHEIE 2ANMCEIBATCA OTASNEHEIMM CTROKaMW B droprMaTe; [ns:id],
e
ns - 08M03aCTe MMEH, YMCNOM; HYN2BO0E 3HAYeHME MOXET ObITe OMYLLEHO;
id - mgeHTMpMKaTop ¥20a, YMCNoM, CTPOKOR, CTROKOR GalT mnwm GUID,
MpuMep:
84 - KOpHeEaR gUpaKTOpKA,
I"BasicDevices2" - yzen Gaz0Bklx YCTRPOWCTE B 0GN3CTH MMEH 3 W B BMAS CTPOKM,
4"61626364" - yzan B 0GNACTH MMEH 4 1 B EMOE CTPOKK GaiT,
4 {40d4%5ab0-50d46-46d3-bIFd-F5 55390 B53d4} - y2en B OGNaCcTH MMEH 4 1 B BKAs GUID.

PucyHok 229

I'Ip|/| NOOKMIOYEHMN KITMEHTa Takke Heobxoaumo NPUHATL CcornaweHne o

cepTudukate cepaepa (cornacutbCs B Criy4yae ero oTcyTCTBuS).

13.9 Mopaynb nctouyHuka aaHHbix HART

Mogyns HART npegHasHadeH pana  B3aumogenctsna SCADA ¢ HART-
yCTponcTBamu.

OH nosBonsieT koHGurypmposatb napameTpbl HART-ycTponcts 6e€3 ncnonb3oBaHus
HART-koMMmyHuMkaTopa. [JaHHbIe BO3MOXHOCTM BaXHbl, KOrga Heob6xoanmMo AUCTaHLMOHHO C
APM wuHxeHepa HacTpamBaTb napametpbl HART-yCTpOMCTB, HaXOASALWMXCA B yOaneHHbIX,
UM TPYAHOOOCTYMNHbLIX MecTaX, MO03BOMAA KOH(UrypupoBaTb, [AuarHOCTUpoBaTb U
kanubposatb HART-ycTponctea ¢ APM uHxeHepa/onepaTopa.

Anroputm cbopa gaHHbix moayns HART no3BonsieT cpaBHMBATb U MNPOBEPATb
nosly4eHHble pesyrbTaTbl COOMpaeMbIX JaHHbIX CO 3HA4YEHNAMU, NepegaBaeMbIMU Mo KaHany
4..20 mA Ha koHTponnep TIMTC.

Mogyne HART wucnonb3dyetr mexaHusm pesepBupoBaHus cepsepoB SCADA, 4Tto
rapaHTupyet HenpepbiBHyto paboty moayna HART n SCADA B cnyyae HeLwTaTHOro
OTKIOYEHMUST OOHOMO U3  CEepBEpPOB, WUCMOMb3yeT LEHTPanM3oBaHHbIA  MeXaHU3M
apxusnpoBaHna SCADA, 4To No3BoOSISIET 00ecnevnTb apXnBnMpoBaHne NepeMeHHbIX Moayns
HART noctynatowmx ot HART-ycTponcTB 3a onpeneneHHbln BpeEMEHHOW NHTepBarn.

Mpn otkpbiT Moayns HART Kpome cTanHOapTHbIX BKMagok «KoHTponnepbi» u
«Momowpb» pgoctynHa Bknagka «HacTpouka wMoaynsi», KoTopasi Mpu  yCTaHOBKe
COOTBeTCTBYylOLLEro dnara mno3BonseT BbIBOOMTbL B KOHCOMb 3anycka nnatgopmbl

OTNago4HY NHAOPMALMIO.
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7 CHETeMHbIA KOHGHrypaTop: Work station

®aiin  PepakTupoBaHwe Bug  Momowe QT Starter
9000 L[ 200 wia
-

A —

Copnep 2 Moaynb: Hart

- Wark station
4 55 Bazel gaHHEIx
4 BezonacHocTe OTnagka
§ TpaHcnoptel {
@ TpaHCnopTHsle Np
Ch | CBop paHHbIx
Bl Mogyme.:

f BnouHsi BE
~ & o3 npre
Bl g2 W0z MeTa
* DCOM

KoHTpoanepel | HacTpolikk Mogyna | MoMous

BRAKUMTE OTnagky: (%]

THMNY406-1
THNY406-2
BemMucnuTe,
E Norvqeckmit
¢ MBCK
ModBUS
o OPC LA
mm SNMP
== (iop AaHHb
? 3EYKOEaA Kt
E Caop AaHHL
Bl Budnmorexs maﬁﬂa

e T
l ]

E B-a-E-a

1w

=R

PucyHok 230
[ns nobasneHnsa HoBoro koHTponnepa B Moaynb HART Heob6xoamMmo BbIOpaTh NYHKT
KOHTEKCTHOro MeHto «lobaButb» 1 BBectn ID n nmsa gobasneHHoOro yctponctea. Ha sknagke
«KoHTponnep» CO3OaHHOrO anemMeHTa OoTpaxalTCs HacTpaumBaemble napamMeTpbl Ans

nogkntoyeHmss HART-yctponctea (pucyHok Owmnobka! MAICTOYHMK CCbISNTIKU He HanuAeH.).

Koumponﬂep: EJA430A
KoHTponnep | MapameTpsl
CocronHue

Cratyc: 2:BeIKNOYeH.

BrnwoueH: D

3anyuieH: I:,

Bl KOHTponnepa: | *.* ~

KoHWrypauwa

ID: EJA430A

Wms:

OnucaHne:

Brnwouate: IE

3anyckatk: \il

Tabnvua napameTpoB: | HartPrm_EJA430A

Agpec TpaHcnoprta: | Serial.com1 hd

LnpokoBeWATeNLHBIF 3Apec My bTUNNekcopa: | 0 S
LLInpokoBewaTeNLHEIF aapec ycTpoiicTea: | 0 &

Kanan mynstunnekcopa: 0 2

Komanael ana onpoca: | 1.3

Mepwoa onpoca(mc). |~ 500 -

MoneITkKM onpoca gat4mka: | 15 C

MNoNBITKK BLINOAHEHWA KOMaHAL!: | 25 o

PaclumperHsIil agpec mynstuniaekcopa: B003000000

PaclumperHelii agpec ycTpoiictea: B7041F4FAD

k =| * root

PucyHok 231
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NHanBmnayanbHbIMU HACTpoNKamMu KOHTPOSSiepa siBASOTCS:

Tabnuya napamempos - onpegensetr uma Tabnuubl, roe O6yayT XpaHUTbCSA
napamMmeTpbl KOHTPOSSepa;

AOpec mpaHcriopma — COOEpPXWUT ajpec TpaHcnopTa, CO34aHHOro B Mogyrne
«TpaHcnopTel» - «[locnegoBaTenbHbI UHTEPdENCY - « BbIXOOHOM TPAHCNOPT», HA KOTOPOM
OyoeTt opraHu3oBaHo B3aumopgenctesue ¢ HART-yCTponMCTBOM (CO3gaHMe TpaHcnopTa
onucaHo B Yactn 1 pykoBoACTBa onepaTopa);

LllupokosewamerbHbIU adpec Mynbmurisiekcopa - agpec nogkntoyvaemoro HART-
MyIbTUNIEKCOPA, HacTpamBaeMbIn Ha Kopnyce npudopa;

LLlupokosewamerbHbil adpec ycmpoticmea — no ymonyanuio y HART-ycTponcTs
3TOT agpec HyneBow,

KaHan mynbmurinekcopa — HOMep ofHoro u3 16 wnu 32 kaHanoB Ha nnarte
MCRSMUXTB wmynbTunnekcopa, K KOTOpOMY noacoeauHeHo noakntodaemoe HART-
YCTPOWNCTBO;

[lepuod onpoca(mc)- nepuod onpoca fatyMka MO  3afdaHHOMY  KaHany
MYIbTUNSIEKCOPA;

lMonbimku onpoca damyuka — KONMMYECTBO MOMbITOK OMpoca AaTyMka B criyvae
OTCYTCTBUS OTBETA;

[MonbimKu 8bINoHeHUsT KomaHObl — KOSIMYECTBO MOMbITOK 3anpoca BbIMNOSIHEHUS
KOMaHz y fIorm4ecKkoro KOHTposnnepa;

PacwupeHHbIl adpec Myrnbmuriiekcopa — 3HadeHue B Mone yCTaHaBnMBaeTCs
aBTOMAaTUYECKN B pe3ynbTaTe BbINONHEHMS kKOMaHabl cmdo;

PacwupeHHbIli adpec ycmpolcmea — 3HayeHMe B MNofie YyCTaHaBnMBaeTCA
aBTOMaTUYECKN B pe3yrbTaTe BbINOSIHEHUS] KOMaHAbl Mux0;

KomaHObI 0nisi onpoca — no3BonsieT BblbpaTh CYLLECTBYHOLLYH KOMaHAy AN onpoca
(no BBegeHHomy OID), npu 3TOM Ha Bknagke «ATpubyTbl» oOTpasaTcs atpubyThl,
cooTBeTCTBYlOWME BblOpaHHOM KomMaHae, a B nofne «OnucaHme» COOTBETCTBYIOLLEE
onucaHue Komangpl. [Ana komaHa «muxl, mux2, mux3» gonycTMMo BBOAUTbL B J@HHOM rone
TONbKO HOMepa KoMaHA B AuanasoHe oT 1 oo 3 yepes «,» (Hanpumep: «1,2,3»). B Tabnuue
1 NnpegcraBneHo onvcaHue nogaepxmBaemMblx komaHa. Ecnn komaHga He nogaepXuBaeTcs
HART-ycTpoMCTBOM, Ha nNepegHen naHenu MynbTUNNEKCopa 3aropaeTcs  KpacHbIn
nHgukatop. Ecnn komaHabl Ans onpoca He ykasaHbl, TO OMPOC AaHHOro YCTPOWCTBaA

Npoun3BOANTLCA He Byaer.
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Tabnuuya 21

WoeHTndpukatop KpaTtkoe onucaHue komaHabl
(OID)
cmdO UTteHne yHukanbHoro ngeHtnudgukatopa HART-mynbTunnekcopa
mux0 UTeHune yHukanbHoro naeHtudgpukatopa HART-ycTponcTea
mux1 YUTeHne nepBUYHON NEpEMEHHON
mux2 UTeHne nepBUYHON NEPEMEHHON KaK BenvyYMHbl TOKa U B

npoLieHTax oT AnanasoHa

mux3 UteHne YeTblpeX OCHOBHbIX MepemMeHHbIX U TOKOBOIro 3Ha4eHuA

nepBUYHON NepemMeHHOMn

mux14 UTeHune nHgopmaumm ceHcopa NepBUYHON NepemMeHHON

mux15 UTeHne wuHpopmMmaumm O BbIXOAHOM cuUrHamne rno nepBUYHON
nepemMeHHom

mux34 3anncb 3HavYeHnsa gemMnrnpoBaHna NepBUYHON NepemMeHHOn

mux35 3anncb 3Ha4YeHns gmuanasoHa NepBUYHON NEPEMEHHOMN

mux36 YcTaHoBKa 3Ha4YeHns BepXHen rpaHuLbl JuanasoHa ceHcopa

mux37 YcTaHOBKa 3Ha4YeHUS HWXKHEN rpaHuubl Anana3oHa ceHcopa

mux38 C6poc thnara nameHeHns KoHurypaumm

mux40 Bxoa/Bbixoq u3 pexuma (PUKCMPOBAHHOIMO TOKOBOrO 3HaYeHUus

nepBUYHON NepeMeHHOM

mux41 CamoTecTtupoBaHue npubopa

mux43 YcTaHOBKa Hynsa NepBUYHON NepeMeHHOMn

mux45 MoacTtpowka Hyns LIATT nepBrYHOM nepemMeHHON

mux46 Mogctponka koadpdpuumeHta ycunenms LA nepsuyHom
nepemMeHHom

mux47 3anncb (pyHKUUMM nNpeobpasoBaHMs NEPBUYHON MEPEMEHHOM
npouecca

mux48 UteHune gononHutenoHoro ctatyca HART-ycTponcTBa

mux108 3anncb HoMepa KomaHabl 4151 MOHOMOSBLHOMO pexnma

mux109 YnpasneHne pexxMmoM MOHOMNOSTbHOW paboTbl

PaspaboTaHHble KOMaHAbl KOH(OUIYPUPOBAHUSA UMEIOT crneytowme ocCOOeHHOCTH:
- komaHga 34 (OID - mux34) 3apgaeT BenuMUUHY OeMndUpoBaHUS MNepBUYHOMN
nepemeHHown. [1ns ee otnpasBkM Heobxoanmo 3agaTb «Bpemst aemndupoBaHus»;
- komaHga 35 (OID - mux35) 3anucbiBaeT AaHHblEe AnanasoHa 3Ha4vyeHun gatyuka. [Ons

ee oTrnpaBku Heobxoamnmo BBecTU «Koa eanHuL avanasoHa» (Lernoe), 1 3HaYeHUs BEpXHEro
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N HWKHEro npegena pguanasoHa (BewecTBeHHoe). Llenble 3HayYeHWs KOOOB eaunHuL,
nepeyncneHbl B NPUNOXeHnn 3.

- koMaHgb! 45, 46 (OID - mux45, mux46) 3agatoT BEpxXHEE N HMXKHee 3HayYeHue Toka LIATT
(BewecTBeHHbIe). JTO KOMaHAbl M3 pas3psga KanumbpoBOYHbIX. B HeKoTopbIX AaTymkax
doukcmpoBaHo 3Ha4veHue 4..20MA;

- komaHga 40 (OID - mux40) 3agaeT OUKCMPOBAHHOE 3HAYeHWEe ToKa MEePBUYHON
nepemMeHHon. [Jns 3Toro B norie BBOOMTCS BELLECTBEHHOE 3HaYeHue ONS BXOA4a B PEXUM
dukcmpoBaHHoOro Ttoka. OTnpaBrneHHoe HyreBOe 3HayYeHue O3HavaeT BbIXO U3 pexuma
PUKCMPOBAHHOIO TOKQ;

- komaHga 47 (OID - mux47) 3apgaet dyHKuMo npeobpasoBaHUs MNEPBUYHOMN
nepemMmeHHon. 3HadyeHne 0 cOOTBETCTBYET NUHENHOM PyHKUMKU. MoryT ObiTb 3adaHbl gpyrue
dyHKUMKN Nepenayn, Hanpumep, kBagpaTHbIA KOPEHb;

- komaHgpb! 36, 37, 43 (OID - mux36, mux37, mux43) 3agatoT BEPXHIOK rpaHuLy,
HWKHIOI FpaHuUly W Hynb Auvanas3oHa. [Npy HaxaTuu Ha KHOMKY BbIMOSTHEHMS KOMaHApbl,
BblOpaHHas BenuYMHa YCTaHaBMMBAETCA COrMacHO TeKylleMy 3Ha4YeHUo MepBUYHOM
nepemMeHHoON.

[na KoHurypmpoBaHus cesasu no HART-NpoTokony Heob6xoanmo AN KOHTponsepa
co3gaTb napameTp 1 BbibpaTb B none «OID» umsa HART-komaHabl. [pu aTom, Ha Bknagke
«ATPUBYTBLI» MOXHO ybeauTbCa 4YTO, B 3aBUCMMOCTU OT BBEAEHHOrO uAeHTudmkatopa
komaHgpbl - OID, Buag okHa Oyget oTnuyatbes (Hanpumep, pucyHku Owwmbka! UcTouHuk
CCbISIKM He HanAeH. - Owunobka! ACTOYHUK CCbISIKU He HanAeH.).

Mapamemp: cmd0
Mapametp = ATpubyTel | ApxuBauus @ Tpoeepka
ID: cmdo
Wma: | cmd0
OonucaHue:

UTeHye yHUKanbHOro MASHTUGUKATOPa My ALTUNEKCOPa

Owmnbka: 0

BbINONHUTEL KOMaHay: ||

ID narotoeutens: 176

Twun ycTpoiicTea: 3

Konuuecteo npeambyn: 2

PeBV31s YHUBEpCasibHbIX KOMaHA: 5
CneunduuHas aAns ycrpoiictea o6y, pesusus: 1
PeBu3ns nporpaMmmHoro obecnedeHuns: 6
PeBun3na annapaTtHoi YacTu: PeBu3ua=0 Cur.koa=1
Aon. yHKUMK yCTpoicTBa:

PacwmperHsbiii agpec: b03000

PucyHok 232
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Mapamemp: mux15
Mapametp ATpubyTel | Apxueauua [lpoBepka
‘VID: mux15
Ums:

Onucaxwne:

UreHne VIH¢OPM3LW|VI O BbIXOAHOM CUrHane rno nepamuuoﬁ nepeMeHHoﬁ

Owwubka: 0

BbIMOIHUTEL KOMaHAy: D

Kopa BeiGopa Tpesoru: 0

Koa dyHkuun nepeaaun: 0

EAvHWLL! M3MepeHus: KMa

BepxHee 3HaueHue gnanasoHa M1: 10000
HuxHee 3HayeHue avanasoHa M1 0

3HaueHue AeMnOUpPoBaHNA NepemeHHol M1: 0.5
Koa 3awutel o7 3anucn: 0

Kopa 4acTHoi meTku: 55

PucyHok 233

lMapamemp: mux35

Mapametp ATpubyTel ApxuBauws [lpoBepka
‘[D: mux35
Wms:

OnucaHwe:

3anuceb 3HaYeHVA AranasoHa NepBUYHOI NepeMeHHoR

Owwmbka: 0
BbINOAHUTL KoMaHay: [
MocneaHwii ctatyc: passed configuration changed

Koz eAvHWL M3MepeHus AuanasoHa: | 12

<>

BepxHwii npeaen agvanazoHa: = 9000

HWXHWIA npegen gvanaszoHa: 0

PucyHok 234
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Mapamemp: mux2
MapameTp ATpWEYTel  Apxueauwmsa | [MpoBepka
ID: mux2
s

OnucaHwne:

UreHne I'IQpBI;‘IHHOﬁ I'IQpEMEHHOﬁ KaK BeNMMYWHEl TOKa M B NPOLUEHTax OT AMana3oHa

Ownbka: 0

BLINOAHWUTE KOMaHay: [

BennuwnHa Toka nepemeHHoﬁ M1i{mA). 4.00075

MpoueHT NepemenHoi M1 0T ee 3HaUeHWA AnanasoHa: 0.0047056

PucyHok 235

napamemp: mux45
Mapametp = ATpuDyTEl  ApxueBauws [poeepka
ID: mux4s
Wma:

OnncaHwe:

KomaHga BeINONHAET NoAcTpoiky HynA LLAM nepeMuHoi nepemeHHoR

Owwnbka: 0
BLINOAHNTE KOMaHay: | |

MocneaHwii ctatyc: Not in proper current mode (fixed at 4 mA or 20 mA)

Hyne LAN nepemenHoi N1 (mA): | 4

PucyHok 236

Mapamemp: mux1
Mapametp = ATpubyTel | Apxmeauws [Mpoeepka
ID: mux1
Mmsa: | mux1

onucaHme;

YTeHWe NepEUYHON NepeMeHHo

Owwnbka: 0

BLINOMHUTL KoMaHay: [E]
EamnHMuEl namepedna M1: KMa
MepemeHHan 1: 0.36481

PucyHok 237

Mpw BbINONHEHUM KOMaHL KOHurypuposaHus HART-ycTponcTtBa (komaHgbl oT 34
no 48) B none «llocnegHuin cTtaTyc» BO3BpaLLaeTCsl CTaTyC BbINOSIHEHUS KOMaHAbl.

PacwundpoBka cTaTycoB KOMaH MoLyrs NpefcTaBreHa B NPUNoXeHumn 4.
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14. HACTPOMKA PE3EPBUPOBAHMUA

14.1 Pe3epBupoBaHue moaynsa «basbl AaHHbIX»

[nsa HacTponkn pesepBnpoBaHMs Moayns «basbl AaHHbIX» HE0OXoauMo B Moayne
«TpaHcnopTbl» €O34aTb BHELWHUW XOCT Ha KaXAOM M3 y3rnoB. [Ana 3Toro Ha CmopoHe
OCHOBHO20 y3r1a: B none ld BBECTU nMs pe3epBHOro y3na, a B nosie «Agpec» seectu IP agpec
pe3epBHOro y3na. Ha cmopoHe pe3epgHo20 y3na: B none ld BBeCTM MMs OCHOBHOIO y3na, a
B none «Agpec» Beectn IP agpec ocHoBHOro ysna. B none «Pexunm» BbibpaTth «[10nb30B. 1
CuctemH.». Ha pucyHke Owmbka! UCTOYHMK CCbINKM He HauAeH. NpuBedeH npumep

moaynsa « TpaHCnopTbl» ANs pe3epBHOro yana.

" CHCTEMHBIH KOHQHrypaTop: Wark station

Dafin  PepakTpoBaHMe Bug  OomMowe QT Starter

49 00 e [d 200 m@
kA Tvn ||‘|\;n .
B Work station NOKANLHAA €. /WD) ':5 Moacucrema: TpaHcnoptsl
£ 5§ Baskl 4aHHBIK Mogcucrema [/ Wo
2. BA PostgrasQL Mogyne o NofcucTaMa | Mogynu | Momouws
ASN B e MapeusHe BHALIHWX XOCTOB!
- Arch 54 o
ArchMNPZ 64 /o ‘ | 1d | T |TpaHCHDpT| Appec HDHbEOEaTeﬂblﬂapDﬂbl PaKiM
Archive_GKS1 54 #HO Serverobr’osn ServerObrOsn | CokeThl  TCPI199.168,190.245:10002  root s CheTeMH,
- Archive_Trands 64 W0
[+ Base BA #Wo
-~ DB 54 o
EN_Control BA A0
-~ ModBus 54 o
MIZVAR 54 Fwo
B NizPZ BA FWO
B MizP Znew 54 W0
G- PN BA #Wo
B PNN 54 WO
G- TZIiB BA #Wo
i Trends 54 o
‘- UPNMarabotka 54 Fwo
= W BA SOLite Mogyns #Wo
- i BesonacHocTe NofcucTema  fWo
Aonez088Tens! flonezogarens “Usr
B fpyrirar fpyrina
¥ TpaHcnopTe! )
Bl G TPBHCMOPTHele NPOTOK... MOAcMcTeMa WD,
G | CBop AaHHBIX NopcucTama  /¥Wo
B % MpoEepka AaHHBIX MofcucTema  FWo
G [0 Apwias MoacucTema /WD)
Bl @ CneumaneHele Mogcucrema  Wo
G @ Monezoearensckme wH... MMogcucrema  /fWo
@ YNpaBneHME MOSYNAMK  MOACMCTEME /WO
A | ]
[ ]
/¥ark Station B A

PucyHok 238

[anee ons kaxgoro yana BbINONHUTL cregylowme 4eNCTBUS:

- B OkHe «ba3sbl gaHHbIX» Ha BKNagke pe3epBupoBaHne B Tabnuue «CtaHummny
nobasuTb y3en;

- Ha CMOpPOHEe OCHOBHO20 y3ra - B none |ld BBeCTM uUMA pe3epBHOro Yyana,
nob6aBneHHOro B TpaHCMNOPThl, HA CMOPOHE pe3epe8HO20 y3na - B none |ld BbibpaTb
MMSI OCHOBHOrO y3na, 406aBNeHHOro B TPaHCMNopThl;

- B Tabnuue «Tabnuubl» co3gatb MO CTPOKE Ha Kaxayw n3 tabnuu, KoTopble

TpebyeTca pesepBnpoBaThb;
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- B none «b[» Heobxogmmo BBecTn nyTb A0 6asbl OaHHbIX, cogepXalien
HY>KHYIO Tabnuuy;

- B none «Tabnuua» BeecTtn |d Tabnuubi;

- B none «[pegn. ucn.» Boibpath TO Xe UMsA y3na, 4To 1 B Tabnmue «CtaHummny;
- COXPaHUTb caeraHHble N3MEHEHMUS.

Ha pucyHke Owmnbka! MUCTOYHMK CCbINIKM He HawaeH. NpuBedeH npumep

HacTpoWkn moayns «basbl AaHHbIX» A4S pe3epBHOro yana.

¥ CHCTeMHBIH KoH$HrypaTop: Work station

®ain  PepakTupoBaHwe Bug Nomowe QT Starter
1 - & i
19 00 e Lo 00 m@A
[G2E] Tun |I'Iy'n (- ;) 5.
1 Work station NokansHaa .. /Wo ‘*ﬁ O HCHCIEMACOATE LN,
ERE
-4 BA PostgresqL Mamyab /g PezeperpoeaHne Moy MaMoLk.
ASH 5 Wi (2]
arch BE ;WE CraTy<. 3aTpayeHo BpEeMEeHH: SO.M:. =
ArchMPZ 3] JWo YpOBeHL CTaHUM: _
Archive_GKS1 ) /Wa MepWog 33534 pe3epErpoBaHUs (C):
Archive_Trends =31 Ao =
bl Base 50 FWo VIHT8pE&EN BEpeMaHi BOCCTAHOENSHUA COSMHEHMA () ﬂ
D& &0 /o MakeHMankHDe KOAMYECTBD 3amMcal B 3anpoce NpK BOCCTAHOBAGHMM:
EN_Cantrol B0 FWa Cran:
ModBus BI W0 il
MIZVAR BEA Ao D [GIEE |>|<IAB| MocnegHuiz oTEeT |yp. CYET. BanyLeH B
B NizPZ B0 o
B MNizP Znew B0 FWa 1 ServerObrOsn | ServerObroOsn / 23-07-2018 14:12,53 0 Paostgre SQLASN.VCALIbS (+); PostgreSqL...
E-PH B AW
Bl BN EA A Wo
B TZiB B0 o D
Trends BEA Ao
UPMNarabotks =31 Ao
G- W BA SQLite Moy e SWa
£l BezonacHocTs Moacuctema  /Wo
-- fonme308arens, fone308arens “Usr
IpyriTa: rpyrng “gip) [
B ,, TpaHcnopTel Noacwcrema  /Wo "
Bl TpaHcnopTHele NpoToK., MoAcicrema  /Wo Mepexod K KOHpUypaWn NepeqHa YaaneHHkIx CTEIHLMM]
- || CAap aaHHBIX Mogcmcrema [/ Wo TafinuuUe:
By MpoBepka AaHHeIX Mogcucrema Ao =
B (1) ApMBLI Moackcrema  /Wo EA Tafgnmua Mpegn. uen. | Ounware | Y,ElaJ'IeHHb\M|
B @) CneumansHbie Mogcwcrema  Wo 1|PostgreSQLEN  allitog ServerObrosn f
G [ MonezoeatenscemMe WH... MogckcremMa /o |
@ Ynpasnenne momynamu  NoacucTaMa WO iPUstgreSQL.PN itogpogruzki ServerQbrOsn \/
3 |PostgreSQLPN  itogpogruzkidt  ServerObrOsn ‘\/ ==
0l ] E] 4| PostgreSQLPN  namernakl ServerQbrOsn {
[=][roet]

PucyHok 239

14.2 Pe3epBupoBaHue moaynsa «Coop AaHHbIX»

Ana paboTbl MEXaHM3Ma CUHXPOHU3AUUN OAHHbIX Ha KaXXOOM CepBepe XpaHWUTCA
CMNUCOK afpecoB CepBepoB, OT KOTOPbIX BO3MOXHO nMonyyeHne faHHbiX. [lpn
BOCCTAHOBMNEHUM paboTOCNOCOOHOCTU cepBepa MOcre ero oTkasa Kaxabl KOHTponsep
SCADA-cuctemMbl (HACTPOEHHbIM Ha CUHXPOHM3ALMIO AaHHbIX) 3anyCcKaeT OTAENbHbIA NOTOK,
B KOTOPOM BbIMOSHAETCS 3arpy3ka U3 gpyroro cepsepa Heob6xo4MMbIX apXUBHbIX AAHHbIX MO
Kaxxgomy atpubyTy. EcCnu crnmvcok COCTOUT W3 HECKOSNbKUX CepBepoB, TO BblbupaeTcs
paboTaloLwmnin cepBep, COAEPXKaLMMA aHanorMyHbln KOHTponnep. B cnydae oTcyTcTBUSA
noaxoasilero cepsepa NpoLecc CUHXpPOoHM3auumn npekpaLwlaeTcsa no JaHHOMY KOHTponepy.
Havyano 3anpaluvBaemMoro BpPEMEHHOr0 MpPOMEXyTka N0 Kaxaomy apxuBy aTpubyta

BbI6VIpaeTCFI ncxoast 3 nocrnegHen MeTku BpeMeHN NOCTYNMUBLLNX OaHHbIX B apXUB TEKYyLLEro
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cepsepa. OKOH4YaHWe 3arnpalnBaemMoro BpPEeMEHHOro MPOMEXyTKa 3aJaeTcsd YxXe Ha
cepsepe, C KOTOPbIM CUHXPOHU3UPYIOT [aHHble: yKasblBaeTCs BPeMsA Hayana npouecca
nonyyeHuns apxmea. lNepegaHHble aHHbIEe aTpubyTa, MOMELLaTCHa B apXuB, HE3aBUCKMMO OT
npouecca apxuBauummn atpubyTa, To eCcTb JaHHble He noMelaTcs B Bydep apxmuBaTopa, a
cpasy 3anucbiBatotcs B b[J.

Ana yBennyeHus ObICTPOAENCTBUS MpoLecca CUHXPOHU3aUUW nepefada LaHHbIX
MeXay cepBepaMy BbIMOMHAETCA 4Yepe3 OTAeNbHbIN TPaHCMNOPT, He 3a4elCTBOBAHHLIN B
apyrmux onepauuax SCADA-cuctemsl. Kpome Toro, 3anucb apxmeoB B B[l npoucxogut no
OTAENbHBIM NOLKMYEHUSM K HeW Ana kaxaoro koHTponsniepa SCADA-cuctemsl.

[na HacTponku pesepBupoBaHus moayns «COop AaHHbIX» Heobxoammo co3gaTtb
BHELLHMA XOCT B mMogyne «TpaHcnopTbl» (Kak onucaHo B nyHkte Owwubka! UcTo4vHuK
CCbISIKM He HanAaeH.). [lanee onga KaXaoro ysna BbINONHUTL criegyowne 4enCcTBUS:

- B none «Pe3epB.» BblbpaTb «ApXMBHOEY;

- B none «[pean. ucn.» Belbpath TO Xe UMs y3na, 4To 1 B Tabnuue «CtaHunmny;

- COXPaHUTb caernaHHble N3MEHEHMUS.

Ha pucyHke Owmnbka! UICTOUYHUK CCbINKU He HanAeH. NnpuseaeH NpuMep HaCTPOMKU

mMoaynsa «C6op gaHHbIX» Onsi pe3epBHOro yana.

¥ CHcTeMHbIH KoHGHrypaTop: Work station

®ain  PepakTvpoBadMe  Bwa  Nomows QT Starter

» - "
i4900 lé [e 00 ®@A
‘I/IMH |Tu|r| |!‘I|il
Nizpz A 7 j Moacucrema: Coop [aHHbIX
MNizP Znaw EA I
) A Pe3epempoBaHue I 3anaun COBLTHA NO MIMEHEHMIN ‘ EBWBAMoTeky WatnoHoe | Moy | NoMoLLe
Eﬂ ;: CTaTyC: 3aTpadyeHo EpeMeHH: 90.12mc. |
i | 7 ¥pOBeHE CTaHLMM: _s
UPHNNarabotka BA £ Meprop 330a4M peaepEMpoBaHHA (C):
W BN sOLite Mogyns N =
5§ BesonacHocTs Mogcwerems /4 WHTepEan BpeMeHi BOCCTaHOBASHMA COSAMHEHMA (): ﬂ
MMonezozarent: fonezozare: " TNyBMHa BpeMeHM BOCCTAHDEBNEHMA AaHHEIX (dacoe):
Tpyrna: fpynna “d . =
B § TpancnopTel Moscucrema  / MaKCHMankHOe KOAWMYSCTBO JanMcell B 3anNpoce NP BOCCTAHOBASHHM: | 5000 =
- Gy TpaHCnNOpTHele NpOTOK.. Mogcwcrema  f CraHLpm:
= F
E Mogyms: Moy . 1D v |>KME| MNocneanmi oTeeT |Vp.| Cu'eml 2anyleH E]
i BNOYHBIR BEMME... Mogyne /
& Llnos npyema 4. Mogyne /
T WAk MCTOYHKE... Mogyne /
EN Mogyne / 1|ServerGbrOsn  ServerObrOsn | % 23-07-2018 15:27:06 0 616 | EM.221 () EM.222 (+); EN.223 (+); EN.224 (+)... D
. IEC60870-5-104 Mogyns 7
B BruwcnvTent Ha... Mogyne r
Norkdeckuil ypa... Mogyns /
== ModBUS Mogyne /
Eh = OPC UA Mogyre / ]
D Knuewt aparHoc... Mogyns / Nepexoa K KOHDHNYpaLMK NepedHa YaanEHHs X cTaHL\M]
= SNMP Mogyne i
= C6Op AaHHbIX Si.. Mogyns /7 KoHTpOAnepe:
B Bufmuoress wabnoros:  Budanoress .. KoHtpoanep WmA | ven. | Peaeps. Mpean. wen. | Ofp. nepeqaual y,qaﬂeHHblGl‘ g
Bl MpoBepka gaHHbIx Mogcmerema [ CH Pacxof . .
B (7] ApriEd! Mogckerema /7 195 | ModBus ASM_Rate_BGS src f ACHMMETPHYHOE ServerObrOsn /
- G4 CneumMansHele MNopcwcrema [/ !
& @ Nonesoeatensckne uH., Mogoucrema f ACHP
& YnpsensHue MogynAMu  Mogcncrema  / 196 | ModBus ASM_Rate DT aT scxoa f ACHMMETPHYHOE ServerObrOsn /
£l | E] 127 | ModBus.BDR BOP-4 ‘f ACHMMETpUUHOE ServerObrOsn ‘/ D

[=lffeod

PucyHok 240
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15. PEKOMEHAOALUWU NMO PABOTE C NMPOEKTOM

15.1 PepakTtupoBaHue rpacdmyeckomn 4actm npoekra ACY Tl

Mpwn paspaboTke rpacmnyeckon YacTn NpoeKTa BCE AIEMEHTbI, FPYnMbl 37IEMEHTOB U
BMAeokaapbl HeobxoouMMo co3gaBaTb BO Bknagke «BuaxeTbl», a 3aTeM BO BKagke
«lMpoekT» nogkntovaTtb paspaboTaHHble Buaeokagpbl. [py BHECEHUN N3MEHEHUI B MPOEKT
BCE M3MEHEeHUs HeobXxoaUMO BHOCUTbL B BUKETbI NpoeKkTa (BKnagka «BumpxkeTbi»). B aToM
crnydae M3MeHeHuUst aBTomaTudeckn 6yayT oTpaxeHbl B npoekTe. [Npu pegaktupoBaHuu

BNOXETOB MNPOEeKTa B OKHE «npOGKT» nocne nepes3arpy3km naMmeHeHud 6yD,yT yTpadeHbl.

15.2 HacTtpounka oTo6paxxeHus npoekta Ha yaaneHHom APM

[na HacTpoWKK yaaneHHOro NOAKMYEHUS K NPOEKTY: B CUCTEMHOM KOHJUrypaTope
Heobxoaumo BblbpaTb «[lMonb3oBaTensckun nHTepdenc» — «Pabovnin Nnonb3oBaTeNIbCKUN
UHTepdenc» — «YpaneHHoe B3ammogencTeme». [laHHas Bknagka npegocTaBnsieT
BO3MOXHOCTb KOH(UIypupoBaHUS BbiBOAA BMAEOKAApPOB Ha 3kKpaHbl yaaneHHoro APM
(pycyHok OwmnbkKa! UICTOYHMK CCbINKKN He HanAaeH.). [Insa aToro BeibOpaTh B CMMCKE CTaHLUMI
ANSA yaaneHHoro oTKpbITUSA BUAEOKAAPOB Ha akpaHax «Local». 3agaTb Ansa KaXxaoro aKpaHa
rpynny nosib3oBaTenen, Ansi KOTOpPbIX paspeLLeHO ynpasneHne otTobpaxeHnem BugeokagpoB
Ha 3TOM 3KpaHe. Takke MOXHO M3MEHUTb MMEHA 3KPaHOB, OTPedaKTUpoBaB UX B Tabnuue.
KHonka «OGBHOBUTE» 3aHOBO oOnpefensieT KOMMYeCTBO MOAKIMYEHHBbIX MOHUTOPOB U
oTobpaxaeT 3Ty nHdopmaumio B Tabnuue.

UTobbl HacTpouTb BbIBOA BUAEOKAOPOB Ha 3KpaHbl ANA yganeHHoro pabodero
mMecTa, Heobxoaumo BbibpaTb HasBaHWe 3TOro paboyero mecta M3 CnMcKa CTaHUMn Ons
yAaneHHoro OTKpbITUA BUAEOKaapoB. 3aTeM 3a4aTb KOMMYECTBO IKPAHOB M UX MMEHA Ans
BblbpaHHOro pabodero mecrta. Takke MOXHO 3anpoCUTb UMEHa 3KPaHOB C yAarneHHoOW

CTaHuuK, HaxxaB KHOMKy « OBGHOBUTLY.
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W1 CHETEMHBIF KOHGHrypaTop: Work station

Dalin  PenakTMpoEaHWe Bua  [oMowe QT Starter

i9 00 o [@

‘ k]

El- Waork station
B 55 Basel AaHHEIX
& ) BesonacHocTs
¢ TpaHcnopTel
& TpaHCMOpTHEIE NPOTOKOALI
Bk | CAop paHHbIx

Lﬂ Moayne: Vision

Mo/b30BaTENbCKMiA MHTepfeic J ¥aaneHHoe EzanMonsicTemns I HapyluieHus MNomoLs
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15.3 HacTtponka oTo6paxeH1A NpoeKTa Ha HeCKOJTIbKMX MOHUTOpaxX

[ns OTKPbITUSI OKHA NpoeKTa Ha HECKOMbKMX MOHUTOpax ogHoro APM Heobxoaumo B
OKHEe CUCTEMHOro KoHdurypaTopa BblbpaTth «[lonb3oBaTenbckme nHtepdencoi»—«Pabouunin
nosib3aoBaTenbckun nHTepdenc (Qt)», Ha Bknaake «onb3oBaTensCcknin HTepPdENC» BBECTU
NopsiAOK OTOOpaXKeHUs MPOEKTOB Ha MOHUTOpax B CTpoke «[lepedeHb 3anyckaembix
npoekToB» B popmate: ‘PrjName - 1, rae PrjlName - Ha3BaHue npoekTa; 1 - Homep MoHuUTOpa

(pucyHok Owmnbka! UCTOUYHUK cChINKKU He HanaeH.). CoxpaHuTb caernaHHble N3MEHEHUS.
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15.4.1 Pekomenoayuu

15.4 CoxpaHeHue npoekta ACY Tl u ero yacrten

[ns coxpaHenus npoekta ACY TI1 1 ero yacten pekomeHgyeTtcs ncnonb3osatb CYB[]

PostgreSQL, roe coxpaHaeTcsa No yMONyaHuIo.

[ns coxpaHeHus NpoeKTa u ero 4Yacten Heobxoamumo co3gatb HoByto BL1. KonmyecTtBo

cogepXaTtb NWOAEHTUYHbIE 3JTEMEHTbI.

CoxpaHeHne apxmBoB HEOOXOAMMO NPOM3BOANTL B OTAENbHON B/.

15.4.2 4Ymo He pekomeHOyemcs Oerlamb rpu COXpaHeHUU rnpoekma

B pomkHo ObITb OOCTaTOYHbIM AnNs peann3aunn NOCTaBNEHHOW 3aJayn U He OOSKHbI

He pekomeHgyeTcs OOMH U TOT Xe 3rfieMeHT COXpaHATb B pasHbix B[, T.K. 31O
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npuBOOUT K HenpeackasyemblM pesyrnbTatam npu ogHoBpeMeHHow 3arpyske B[, [lop

npoektom ACY Tl noHumaem Habop CKOHGUrypupoBaHHbIX B[, MCTOYHMKOB AaHHbIX,



BKMOYass wux 06paboTKky M COXpaHeHWe B apxvBbl, a Takke CKOH(UIypupOBaHHbIN
rpacunyeckun uHTepgenc onepatopa. He nytatb ¢ Bknagkon «llpoekt» rpaduyeckoro
pegakropa.

He pekomeHOyeTcss HenocpeacTBEHHO MEHSTb CTaHAapTHble KOHdurypaumm u
3NeMeHTbl CTaHOapTHbIX BUBNNOTEK, a Takke CoXpaHATb COOCTBEHHbIE, HOBbIE, BUGNMOTEKM

N anemMeHTbl B 6a3ax gaHHbIX CTaHO4aPTHbIX GUBMOTEK.

15.5 TMepeHoc koHdpurypauum SCADA U3 ogHOro rnpoexkta B Apyrou

Mpu nepeHoce otaenbHon B[ Heo6xo0aANMMO NPOM3BECTU €€ KONMMPOBaHME C UCTOYHMKA
1 3arpy3Ky B HOBOM MpPOeEKTe NpUeMHMKa.

[MepeHoC KoHMUrypauum npon3BoanTcs B 3aBucnMMocT oT Tuna b[:

- Ona B[] SQLite — HeobxoamMmo ckonupoBaTb HYXHbI dharn *.db n3 aupexktopuun b
CTaporo npoekta B gupektoputo 6a3 gaHHbIX HOBOro (Hanpumep, /var/spool/scada/DATA/).
Mocne atoro Heobxogumo 3anyctutb A-COPT u nposecTtn noagkntodeHne B B8 SCADA B
moayne B[] SQLite, T.e. cozgaTb 06bekT B/, BBECTM ANs1 HEE KOPPEKTHBIE NAapaMeTpbl B Nosie
«AQpec» N coxpaHuTb caenaHHble U3MeHeHusi. B cTpoke COCTosiHMe MOCTaBUTb raniouky
«BkntoveH» 1 HaxaTb Ha KHOMKy «3arpy3ntb cuctemy u3 aton B[» (npoussogutcs
aHanorm4yHo onMcaHHOMy B NyHKTE 12.2.2 HACTOSLLEN YaCcTn PpyKOBOACTBA onepaTopa).

- Ona B[] PostgreSQL — Heobxogmmo co3gatb gamn konvpyemown BL. [na atoro B
OKkHe TepMmuHana Fly BBeCcTu komaHAay:

pg_dump -U postgres -Ft -c -d <uma_b[> | gzip > /nyTb npuemHuka/<mab>.tar.gz

Mocne u4ero nomecTtb gamn B gupektoputo /var/opt  APM npuemHuka u
BoccTaHoBUTb B[] BO BpeMeHHyto HoByto B[. [Ina 3Toro Heo6xoanMMO U3 CUCTEMHOIO MEHHKO
BbI3BaTb OKHO TepMuHana Fly n 3anyctntb 060n04Kky psqgl OT UMEeHM HENPUBUIErMPOBaHHOIO
nonb3osaTtens OC - postgres (agmuHuctpatop bl), BEINONHUB KOMaHAY:

psql —U postgres

Mpn aTOM cucTEMa NONPOCUT BBECTU Naposib 4SS NonNb3oBaTens postgres, 3agaHHbIN
npu yctaHoeke 6asooro MO. B pe3ynbTate, B OKHE TEPMUHANA BbICBETUTCA NpuUrnalleHme
postgres=+#.

[anee cnepyeT co3gatb HOBYO 6a3y AaHHbIX KOMaHOOMW:

create database <“umsa BpemeHHon B17>;

BbInTn 13 nporpammHon o6onoyku psql komaHaon \g.

3aTteM BbINOSTHUTL KOMaHAy:

gunzip -c /var/opt/<umab[]>.tar.gz | pg_restore -U postgres -Ft -d <“vmsa BpemeHHON
BO"> -v
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Mocne atoro Heobxoanmo 3anyctute A-COPT n B mogyne B[l PostgreSQL co3paTb
B c umeHem BpemeHHon B[l (B cootBeTcTBMM C 12.2), BBECTU ANSA HEE KOPPEKTHbIE
napameTpbl B none «AJpecy», COXpaHUTb cAenaHHble M3MeHeHusi. B cTpoke cocTosiHne
NocTaBuUTb ranoyky «BknioyeH» M HaxaTb Ha KHOMKY «3arpysvtb cuctemy ms atorm BI».
[anee anga Kaxxgoro 3arpyXeHHOro KOHTposnnepa Heobxoanmo nameHnTb « Bl KoHTponnepa»
Ha «PostgreSQL.GenDB» 1 coxpaHuTb AaHHble B BlI.

lMocne nepecoxpaHeHns BCeX KOHTPOSINepoB B OCHOBHOW B[] npoekTta BpemeHHyto B[]
MOXHO yaanutb. [nsa atoro Heobxogumo B OKHe TepmuHana Fly BBecTu cnepgytowime
KOMaHAbl:

psql —U postgres

drop database <“ums BpemeHHon B[1">;

\q

n nposecTtu nepesarpysky A-CO®PT.
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16. OBLLULECUCTEMHOE API NOJIb3OBATEJIbCKOIo NPOrPAMMMPOBAHUA

APl nonb3oBaTenbCKkoro nporpaMMupoBaHus npeacrtaBnder cobon [epeso
06bekToB A-CODT, kaxkabli 0O bEKT KOTOPOro MOXET NpeAcTaBnsaATb COOCTBEHHbIN NepeYeHb
CBOWNCTB 1 (pyHKUMI. CBONCTBA M (PYHKUMM OO BEKTOB MOTYT MCNOSNb30BaTLCA NOSb30BaTENEM
B npoueaypax Ha si3blkax nonb3oBaTesnbckoro nporpammmpoBanna SCADA. Toukon Bxoaa
ana poctyna kK obbektam SCADA 13 fA3blka MNOSb30BaTENbCKOr0 NPOrpaMmMuMpoBaHus
JavalLikeCalc sBnsietcs 3apesepBupoBaHHoe crioBo "SYS" kopHeBoro obvekta SCADA.
Hanpumep, pgnsa pgoctyna K yHKUMM UCXOOSALWEro TpaHCnopTa HYXHO 3anucarhb:

SYS.Transport.Serial.out_ModBus.messlO(mess);.

16.1 O6blwecnucremMHble Nonb3oBaTesiIbCKMe 00 BHLEKTbI

O6bekT npeacrtaBnsieT cobOM KOHTEMHEP CBOWCTB M doyHKumin. CBOMCTBa MOryT
cogepxatb [aHHble 6a30BbiX TUMNOB U Apyrve obbekTbl. CywectByeT 4 6a30BbiX TuNa:
HYNeBOW, NOrMYeCKNn, YNCNOBOW N CTPOKOBLIN. [10CTYyN K CBONCTBAM MOXET OCYLLECTBIIATLCS
nocpeacTBOM 3anMcu MMEH 4Yepe3 TOuKy <obj.prop> wmnu 4vepes kBagpaTHble CKOOKM
<obj["prop"]>. O6bekT co3gaeTca nocpeacTBOM onepaTtopa new: <varO=newObiject()>.
PasnuyHble KOMNOHEHTbI MOryT OOMNOMHATL 0OBLEKT CBOMCTBaAMM U (pyHKUmMaMKU. BasoBbie
TUMbl Takke ob6nagatoT CBOMCTBAMU U DYHKLINAMM.

CeowcTea 1 yHKUMN 6a30BbIX TUMOB:

- HyneBoun TN, YHKLMN:
- bool isEVal() - Bo3BpaLwyaer true;
- NOTNMYECKUM TUN, PYHKLNN:
- bool iseVal() - npoBepka Ha EVAL;
- string toString() - npeacTaBneHne 3HavyeHus B Buae ctpoku "false"unu "true”;
- Uernoe n BeLLeCTBEHHOE YNCHO, CBOMCTBA:
- MAX_VALUE - makcumanbHoe 3Ha4yeHue;
- MIN_VALUE - MmHumarnbsHoe 3HayeHue;
- NaN- HegocToBepHOe 3Ha4YeHueE;
- Uernoe n BeLeCTBEHHOE YNCO0, PYHKLMK:
- bool isEVal() - nposepka Ha EVAL,;
- string toExponential(int numbs=-1) - Bo3BpaT 4Y1cna c nnasawLlen TOYKON B Buae
CTPOKM C KOJSIMYECTBOM 3Havalmx umdp <numbs>;
- string toFixed(int numbs=0, int len=0, bool sign=false) — Bo3BpaT uucna c
PMKCUPOBAHHOW TOYKOW B BWAE CTPOKM C KONMYECTBOM ULMAP nocne Toukm <numbs>,

MWHUMarbHOW ONNHOM <len> 1 3HakoMm <sign>;
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- string toPrecision(in tprec=-1) — Bo3BpaT 4Yucna B BUAE CTPOKN C KONMUYECTBOM
3HavalLunx undp <prec>;
- string toString(int base=10, int len=-1, bool sign=false) — Bo3BpaT Lenoro 4Yicna B
BMAe CTpokm ¢ 6ason <base=2-36>, MMHMManNbHOM ANMHON <len> 1 3HaKoM <sign>.
CTtpoka, cBoncTBa:
- int length - gnuHa cTpoku.
Ctpoka, pyHKLMK:

- bool is EVal() — npoBepka Ha EVAL;

- string charAt(int symb) — nsBnekaeTt 13 CTpokuM CMMBON <symb>;

- int charCodeAt(int symb) — nssnekaeT u3 CTpOKM KO4 cMMBONa <symb>;

- string concat (sting vall, string val2,..sring valN) - BoO3BpallaeT CTPOKY,
chopmMmpoBaHHyo nyTem npucoeauHeHus vali,..valN k ncxogHom;

- int indexOf(string substr, int start) — Bo3BpaLlaeT No3nuunio <substr> B CTpoke Ha4nHas
co <start>. Ecnu nosnums He ykasaHa, NOUCK UAET C Havana;

- int lastindexOf(string substr, int start) — Bo3BpawiaetT nosuumo <substr> B cTpoke
HauyMHasa co <start> ¢ koHua. Ecnu nosuumsa He ykasaHa, NOMCK MAET C KOHLA;

- int search(string pat, string flg="") — nounck B cTpoke no wabrioHy <pat> c pnaramm
<flg>. Bo3BpallaeT no3anuuo HangeHHon NOACTPOKY;

- int search (RegExp pat) - nounck B cTpoke no wabnoHy RegExp <pat> (cm. onucanue
obbekta RegEXxp);

- Array match(string pat, string flg="") — nomnck B cTpoke no wabnoHy <pat> ¢ conaramm
<flg>. Bo3BpaluaeT MaccmB C HAN4EHHOW NOACTPOKOM 1 NOABbLIPAXEHUAMMU;

- Array match (RegExp pat) - nounck B cTpoke no wabnoHy RegExp <pat>. Bosspawjaet
MacCuB C HaU4EeHHOW NOACTPOKOM N NOABbLIPAXKEHNAMMU;

- string slice(int beg, int end), string substr(int beg, int end) - Bo3BpaT CTPOKM,
N3BMEYEHHOW U3 UCXOAHOW, Ha4YnHasa ¢ nos3vumm <beg> n 3akaHumsas <end>. Ecnu <beg>
unu <end> otpuuartenbHa, NOUCK BeAeTCH C KOHUZ;

- Array split(string sep, int limit) - Bo3BpaT MaccuBa 351eMEHTOB CTPOKU, pa3feneHHbIX
<sep>. KonnyecTBo 351IeMEHTOB OrpaHmnyeHo <limit>;

- Array split(RegExp pat, int limit) - Bo3BpaT MaccuBa 35IeMEHTOB CTPOKU, pa3feneHHbIX
wabnoHom RegExp <pat>. KonnyecTtBo anemMeHToB orpaHunyeHo <limit>;

- string insert(int pos, string substr) — BcTaBka B N03numio <pos> NogCTPOKM <substr>;

- string replace(int pos, int n, string str) - 3amMeHsieT Ha CTPOKy <str> <n> cMMBOSIOB,
Ha4yMHasa ¢ <pos>;

- string replace(string substr, string str) — 3ameHa Bcex CTpok <substr> Ha <str>;
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- string replace(RegExp pat, string str) — 3ameHa Bcex CTpOK Mo wabnoHy <pat> Ha
<substr>;

- real toReal() - npeobpasoBaHne CTpokM B 4nCo Tuna real;

- int tolnt(int base=0) - npeobpa3zoBaHMe CTPOKM B LLeSI0e YNCII0 C OCHOBaHMEM <base>.
Ecnn <base>=0, To npeobpasoBaHve npoucxoguT C y4yeToMm npedwmkca CTpoku (123 -
aecsatnyHoe, 0123 - BocbMepuyHoe, 0x123 - wecTHaguaTtepuyHoe);

- string parse(int pos, string sep=".", int off=0) - BblaeneHne M3 MCXOQHOW CTPOKM
anemeHTa <pos> [AOna  pasgenuTens  9NeMeHToB  <sep> OT cMmeleHusa <off>.
PesynbTupytouiee cmelieHne nomewiaetca B <off>;

- string parsePath(int pos, int off=0) - BbiaeneHne n3 NCXoQHON CTPOKN anemMeHTa <pos>
OT cMmeleHuns <off>. Pe3synbTupytowee cmeleHme nomewaetca B <off>;

- string path2sep(string sep=".") - npeobpasoBaHve NyTn B TEKYLLEN CTPOKE B CTPOKY C

pasgenutenem <sep>.

16.1.1 O6wbekm "Array”

O6vbekt "Array" npeacrtaBnsieT cobon maccuB, KOTOpPbIA CO34aeTcsi KOMaHaowm
<varO=newArray(prml, prm2,... prmN)>. Maccus paboTaeT CO CBOMCTBaAMM KaK C MHAEKCaMW,
noaTomMy obpalleHne K CBOMCTBaM LOCTYMNHO TOSbKO Yepes3 KBaapaTHble ckobku (varO[1]).
MaccuB nmeet Habop cTaHaAAPTHBLIX CBONCTB U AOYHKLIMNA.

CeoicTBa MaccuBa:

- length - Bo3BpallaeT pasmep MaccuBa.

®yHKLMM MaccuBa:

- string join(string sep=","), string toString(string sep=","), string valueOf(string sep=",") —
BO3BpaLLlaeT CTPOKY C 3fieMeHTamMu Maccuea, pasgeneHHbiMn <sep> unm ",

- Array concat(Array arr) - obaBnsieT K UICXOAHOMY MacCuBY drfieMeHTbl MaccmBa <arr>;

- int push(EITp var,...) - NnoMeLllaeT anemMeHTbl <var> B KOHEL, MaccuBa, Kak B CTek,
BO3BpaLlaeT HOBbIN pa3mMep Maccuea;

- EITp pop() - yaaneHne nocrnegHero aneMeHTa MaccuBa 1 BO3BpaT €ro 3Ha4YeHus!, Kak
n3 cTeka;

- Array reverse() - UsSMeHeHu1e nopsaka pacrnonoXeHUsa 3rieMeHTOB MaccuBa;

- EITp shift() - caur maccvusa BBepx, Npu 3TOM MEpPBbLIM ANIEMEHT yaansieTcd, a ero
3HayeHve BO3BpaLLAETCs,;

- int unshift(EITp var,...) - 3agBuraeT anemMeHTbl <var> B MacCWuB;

- Array slice(int beg, int end) - Bo3BpallaeT pparMeHT maccuBa oT <beg> o <end>;
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- Array splice(int beg, int remN, EITp vall, EITp val2,...) - BcTaBngdeT, yganseTr nnu
3aMeHsieT aneMeHTbl MaccuBa. BosBpallaeT maccvB yaaneHHbIX 3reMeHToB. B nepsyto
odepedb yOanslTCsa 3neMeHTbl ¢ nosvuumn <beg> un konmyectBOoM <remN>, 3aTem
BCTaBMATCA 3Ha4YeHna <val1> un 1.4., HaunHasa ¢ nosnuyumn <beg>;

- Array sort() - copTUpoBKa 3NeMEHTOB B NeKCUKOrpadon4eckom nopsiake.

16.1.2 O6ekm "RegExp"

O6bekT paboTbl ¢ perynsipHbiMun BblpakeHusMu. Npu cosgaHmm obbekTa B KavecTBe
aprymMeHTOB rnepefaeTcd CTpoKa C TEKCTOM PerynapHoOro BbipaXeHus u dpniarv B BUAE CTPOKU
CUMBOJIOB:

-"g" - pexum rnobanbHOro No1cka;

- "I" - pexXuMm perncTpoHe3aBMCUMOro NOuUCkKa;

-"m" - peXXnuM MHOroCTPOYHOroO NMOUCKa;

- "u" - npuHyguTensHoe paspelueHne cumaonos UTF-8;

- "p" - TeCTUpPOBaHUE BblpaXXeHUsi NO 06bIMHOMY LLABOHY C KNoYeBbIMU CUMBOMAMM
A
CeowcTtea obbekTa:
- source - UCXo4HbIN WabnoH perynapHoOro BblpaXeHus;
- global - npnsHak rmo6anbLHOro NOUCKa;
- ignoreCase - nrHopmpoBaTtb permcTp npu rnoucke;
- multiline - npM3HaKk MHOrOCTPOYHOrO NMOMUCKa;
- UTF8 - UTF-8 - cMmBoOnbl paspeLleHsl;
- lastindex - nHgekc cumBona 3a NOACTPOKOW MOCNEeAHEro Nomcka, UCnonb3yeTcsa aAns
NPOLOIMKEHUS CKaHNPOBaHWS MPY criegytoLlemM Bbi30Be.
®PyHKUMMOOBbEKTA:
- Array exec(string val) - BbI30B noucka no ctpoke <val>. BosBpallaeT HangeHHyw
NoACTPOKY M NoABbIPaXXEHUS1 B MaccmBe. YcTaHaBnmBaeT aTpubyT maccma <index>
B MO3MLMI0 HAWAEHHOW NOACTPOKM, aTPUBYT <input> B 3HaYE€HNE UCXOAHOWN CTPOKMK;
- bool test(string val) - Bo3BpawaeT <true>, ecnu NogCTpoka HangeHa B <val>.
Mpumep paboTbl C 0O BLEKTOM:
varre = newRegExp("(\d\d)[-/](\d\\d)[-\](\d\\d (: ?\\d\\d) ?)","™");
var rez = re.exec("12/30/1969");

var month = rez[1];

var day = rez[2];

var year = rez[3];
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var OK=rez.test("12/30/1969");

16.1.3 Mooynb FLibSys

CneuuwanbHbin moagynb FLIbSYS npepoctaenset B cuctemy SCADA cTaTtuyeckyro
6ubnnoteky cdyHkumMI ons pabdoTbl ¢ cuctemon SCADA, Ha ypoBHe €€ cuctemHoro APL. Otun
YHKUMKN MOTYT UCMONb30BaTbLCSA B Cpeae Nonb30BaTeNbCKOro NporpaMmmpoBaHnst CUCTEMBI
SCADA gns opraHMsauum HeopauHapHbIX anroputMoB B3anMOLENCTBUS.

[na agpecaumm K yHKUMAM 3TON BMBNNOTEKN MOXHO MCNOSb30oBaTh CTaTUYECKUN
agpec Bbl30Ba "Special.FLibSYS.{Func}()" nnu ANHaAMUYeCKni
"SYS.Special.FLIbSYS["{Func}"].call()", "SYS.Special.FLibSYS.{Func}()". Tae {Func} —

naeHtTudukatop pyHkunmn B 6ubnunoTteke.

16.1.4 O6Lekm XMLNodeObj

PyHKUNK:

- string name( ) — umsa y3na, XML-Tera;

- string text(bool full=false) — TekcT yana, cogepxmmoe XML-Tera.YctaHosutb full gna
nonyyYyeHns KOMOMHNMPOBAHHOIO TEKCTa CO BCEX BKMOYEHHbIX Y3M10B;

- string attr (string id) — 3Ha4yeHne aTtpmbyTa y3na<id>;

- XMLNodeObj setName(string vl) — yctaHoBka umMeHu y3na B <vl>. BosBpawaet
TEeKyLm1n y3en,

-  XMLNodeObj setText(string vl) — ycTtaHoBKa Tekcta y3na B <vl>. BosBpawaer
TEeKyLUNA y3en;

- XMLNodeObj setAttr( string id, string vl ) — ycTaHoBKa aTpubyTa <id> B 3Ha4yeHue <vi>.
BosspaluaeT Tekywmmn ysen,

- int childSize( ) — KOnIM4eCTBO BMNOXEHHbIX Y3I10B;

- XMLNodeObj clear (bool full = false) — ounwaet ysen, yganeHmem go4epHUX yarnos,
oyunwlaeT TekCT n aTpmubyTel, ansa <full>;

- XMLNodeODbj childAdd(EITp no = XMLNodeObj); XMLNodeObjchildAdd(string no) —
pobaBneHne obbekta <nNO> KaK BMOXEHHOro. <no> MOXeT OblTb Kak
HenocpeacTBeHHOOObeKTOM-pedynbTaToM yHKUMKN SYS. XMLNode(), Tak 1 CTpoKom
C MeHeM HOBOro Tera. Bo3BpallaeTcAaBNoOXeHHbIN y3erT,

- XMLNodeObj childins(int id, EITp no = XMLNodeObj); XMLNodeObj childins(int id,

string n0) — BCTaBka 00beKkTa <NO> Kak BMOXEHHOro B No3uuuto <id>. <no> MoxeT
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ObITb Kak HENOCpPeaCTBEHHO 06BbEKTOM-pe3dynbTaTtoM yHkuMn SYS.XMLNode(), Tak

N CTPOKOM C MMEeHEeM HOBOro Tera. BosBpallaeTca BoXeHHbIN y3en,

XMLNodeObj childDel(int id) — yganeHue BROXEHHOro yana B no3vuumn <id>.

BosBpalyaeT TekyLimi y3ern;

XMLNodeObj childGet(int id) — nony4eHne BNOXEHHOro y3na B nosvunm <id>;

XMLNodeObj childGet(string name, int num = 0) — nony4aeT BIOXEHHbIA y3en C

nMeHeM Tera <name> 1 NopsLAKOBbIM HOMEPOM <num>;

XMLNodeObj parent() — nony4nTb poanTeSibCKUM y3erT;

string load(string str, bool file = false, int flg = 0, string cp = "UTF-8") — 3arpyxaeT XML

N3 CTPOKK <str> nnu n3 danna c nytém B <str> ecnu <file> pasHo "true", c KogupoBKoWn

<cp>. ['me <flg> — donarn 3arpysku:

- 0x01 — nonHasg 3arpyska, ¢ 6nokamm TekCTa 1 KOMMEHTapUAMKU B CrieumnanbHbIX
y3nax;

- 0x02 — He yoanaTb Npobenbl B Ha4arne u KoHLe TeKCTa Tera;

string save(int flg = 0, string path =", string cp = "UTF-8") — coxpaHsaeT aepeso XML
B CTPOKY unu B ¢pann <path> ¢ napameTtpamun popmaTtnposaHus <flg> n koguposkomn
<cp>. BospaliaeT Tekct XML unu kog owmbku. lNpegycMoTpeHbl cnegyowme dnaru
dopmaTupoanHus <flg>:

- O0x01 — npepblBaTb CTPOKY Nepe OTKpbIBaKOLWMUM TETOM,;

- 0x02 — npepbiBaTb CTPOKY NOCME OTKPbIBAKLLEro Tera;

- 0x04 — npepblBaTb CTPOKY MOCNE 3aKpbiBaKOLEro Tera;

- 0x08 — npepbiBaTb CTPOKY MOCne TEKCTa;

- 0x10 — npepblBaTb CTPOKY MOCNE NHCTPYKLMN;

- Ox1E — npepbiBaTb CTPOKY NOCne BCEX;

- 0x20 — BcTaBnaTb ctaHgapTHeIn XML-3aronoBok;

- 0x40 — BctaBnatb ctaHgapTHbIn XHTML-3aronoBok;

- 0x80 — ounwiaTtb cepBUCHbIE Tern: <??>, <l-- -->;

- 0x100 — He kogMpoBaTb HAMMEHOBAHUIN TETOB;

- 0x200 — He KogupoBaTb HAMMEHOBaHWIN aTPUBYTOB.

XMLNodeObj getElementBy(string val, string attr = "id") — nony4nMTb aNeMeHT u3
Aepesa no aTpubyTy <attr> co 3HayeHuem <val>;

TArrayObj <XMLNodeObj> getElementsBy ( string tag, string attrvVal =", string attr
="id") — nony4YaeT MaccuB afiEMEHTOB U3 fepeBa no Tery <tag> (nycton ons Bcex) n

aTpmnbyTy <attr> co 3Ha4yeHuem <attrVal> (nyctble ansa nponycka).
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16.2 Cwuctema (SYS)

®PyHKUMKN obbekTa:

- string system(string cmd, bool noPipe = false); — ocyLiecTBnseT BbI30OB KOHCOJSTbHbIX
komaHg <cmd> OC c Bo3BpaTom peayrnbTaTa no kaHany. Ecnv <noPipe> ycTaHoOBMEH,
TO BO3BpallaeTcs koA BO3BpaTa Bbl30Ba M BO3MOXEH 3arnyck nporpamm B ¢QOHe
("sleep 5 &"). PyHKUMS OTKPLIBAET LUMPOKNE BO3MOXHOCTW nonb3oBaTento SCADA
NyTéM BbI30Ba JTH0ObIX CUCTEMHbBIX NPOrpaMm, yTUINT U CKPUMNTOB, a TakKe NonyYeHus
nocpeacTBOM HUX OOCTyna K OrpOMHOMY OB6BbEMY CUCTEMHbIX AaHHbIX. Hanpumep,
komaHga "ls -I" BepHET aeTanusanpoBaHHOE COAepPKMMOe paboyen aMpekTopuu;

- string fileRead(string file); — Bo3BpawiaeT cogepxnmoe canna <file> B cTpoke;

- int fileWrite(string file, string str, bool append = false); — 3anucbiBaeT CTpoKy <str>B
dann <file>, ypanaa npucytcTByowmi ann nnn gobaenaa B Hero <append>.
BosBpallaeT KonnyecTBO 3anucaHHbIX 6anT;

- int fileRemove(string file); — ynansetdann<file>. Bo3BpawaeT pe3ynbTaT yaaneHus;

- int message(string cat, int level, string mess); — dopMMpoBaHWE CUCTEMHOrO
coobLeHna <mess>c kateropuen <cat>, ypoBHeM <level>(-7...7). OTpuuaTensHoe
3HayeHve ypoBHS hopmMupyeT HapyLeHus (Alarm);

- int messDebug(string cat, string mess); int messinfo(string cat, string mess); int
messNote(string cat, string mess); int messWarning(string cat, string mess); int
messErr(string cat, string mess); int messCrit(string cat, string mess); int
messAlert(string cat, string mess); int messEmerg (string cat, string mess); —
dopMMpoOBaHNE CUCTEMHOINO COOOLWEeHUs <mess> C kaTeropyen <cat> wu
COOTBETCTBYHOLUM YPOBHEM;

- XMLNodeObj XMLNode(string name = ""); — co3gaHne obbekTa y3na XML ¢ umeHem
<name>;

- string cntrReq(XMLNodeObj req, string stat = ""); — 3anpoc uHTepdenca yrnpasneHus
K cucteme nocpegctBom XML. OObiMHBIM 3anpoc 3anucbiBaeTcsas B Buae
<get path="/OPath/%2felem"/>. NMpn ykaszaHun cTaHUUN OCYLLECTBNSIETCS 3anpoc K

BHELLHEW CTaHuuu;

Mpumep:

/[nonyyeHne naeHTudukaTopa CTtaHumnm

req = SYS.XMLNode("get").setAttr("path","/%2fgen%2fid");
SYS.cntrReq(req);

320



idSt = req.text();

- string sleep(int tm, int ntm = 0); — NPUOCTaHOBUTb NOTOK MCMOSIHEHUS HA <tM> CeKkyHA
N <ntm> HaHocekyHA. PYHKUMS HEe peKkoMeHOOoBaHa K MCMNOfb30BaHMO, OCOBEHHO B
npouenypax nonb3oBaTeNbCKOro WHTepdenca, MNOCKOMbKYy 3TO NpuBedeT K
OnoknpoBaHuio MHTEpPdENCa;

- int time(int usec); — Bo3BpaLLaeT abconTHOE BpeMs B CEKyHAax OT anoxu 1.1.1970
N MUKPOCEKYHOAX, ecrin <usec> yKasaH;

- int {local time|gm time}(int fullsec, int sec, int min, int hour, int mday, int month, int
year, int wday, int yday, int isdst); — Bo3BpaLlaeT NONHy AaTy U BpeMs B CeKyHAax
<sec>, MMHyTax <min>, yacax <hour>, gHax Mmecsaua <mday>, mecsiue <month>, roge
<year>, gHAX Hegenu <wday>, AHsax B rogy <yday> M nNpu3HaKk NeTHEro BpeMeHM
<isdst>, ncxogsa n3s abcontoTHoOro BpemeHu B cekyHgax fullsec ot anoxu 1.1.1970.
gmtime Bo3BpaluaeT Bpems B GMT(UTC);

- string strftime(int sec, string form = "%Y-%m-%d %H:%M:%S"); — npeobpa3syeT
abconTHOEe BpeMsi <SeCc>B CTPOKY HyxHoro c¢opmaTa <form>. 3anucb dopmaTta
cootBeTcTByeT POSIX-dyHKumn strftime;

- int strptime(string str, string form = "%Y-%m-%d %H:%M:%S"); — Bo3BpaLlaeT
BpeMs B cekyHaax ot anoxu 1.1.1970, ncxoas 3 CTpOKOBOW 3arnncu BpeEMEHU <str>,
B COOTBETCTBMM C YKa3aHHbIM WwabnoHom <form>. Hanpumep, wabnony "%Y-%m-%d
%H:%M:%S" cooTtBeTcTBYeT Bpems "2017-08-08 11:21:55". OnucaHune dopmaTta
LwabnoHa MOXHO NonyYnTb N3 oKyMeHTaumm Ha POSIX-yHkumto "strptime”;

- int cron(string cronreq, int base = 0); — Bo3BpallaeT BPeEMsi, CNSIaHMPOBaHHOE B
dopmarte ctaHgapta Cron <cronreq>, HaunHas oT 6a3oBoro BpemeHun <base> nnu ot
Tekyllero, ecnu 6a3oBoe He ykasaHo;

- string strFfromCharCode(int charl, int char2, int char3, ...); — co3gaHue CTpoku 13
kogoB cumBorsioB charl, char2 ... charN;

- string strCodeConv(string src, string fromCP, string toCP); — kognpoBaHue TekcTa
<src> wu3 kogupoBkm <fromCP> B <toCP>. Ecnu kogupoBka onyuieHa, TO

NCNONb3yeTCsl BHYTPEHHSIS.

16.3 Jlrobom o6bekT (TCntrNode) pepeBa SCADA (SYS.*)

PyHKUMKN oOBbeKTa:

- TArrayObj nodeList(string grp =", string path = ""); — nonyyeHne cnucka go4YepHUX
y3noB Ana rpynnbl <grp> u“ y3na no nytm <path>. Ecnn <grp> nycta, TO

BO3BpallaloTCA y3ribl BCEX rpynnm;
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TCntrNodeObj nodeAt(string path, string sep=""); — noaknto4eHune K y3ny <path> B
aepese obbektoB SCADA. Ecnu ykasbiBaeTcs pasgenutenb B <sep>, TO NyTb
obpabaTbiBaeTCs Kak CTpoKa C pasgenurenem;

TCntrNodeObj nodePrev(); — nony4uTb npeablayLwnn, poanTerbCKUm, y3ert,

string nodePath(string sep =", bool from_root = true); — nony4yeHne Nyt K TekyLiemy
y3ny, B aepese 06bektoB SCADA. OanH CMMBON pa3aenuTens ykasblBaeTcsl B <sep>
ANa NonyyYyeHnst NyTy Yyepes pasgenuntens, Hanpumep, "DAQ.ModBus.PLC1.P1.var",
nHave "/DAQ/ModBus/PLC1/P1/var". <from_root> ykasbiBaeT Ha Heob6XOAMMOCTb
dopmmpoBaTb NyTb OT KOPHA U 6e3 yka3aHnsa naeHTudmrkaTopa CTaHuuu;

int messSys(int level, string mess) — dopMupyeT cMcteMHoe coobLLeHNne <mess> C
ypoBHeM <level>, c nyTEM y3na B Ka4eCTBE KaTeropumn 1 ¢ YntabenobHbIM NyTEM Nepes,

coo0LLEeHNEM.

16.4 Moacuctema "Be3onacHocTb" (SYS.Security)

dyHKUMKM obbekTa noacuctemsl (SYS.Security):
int access(string user, int mode, string owner, string group, int access) — npoBepka
ANsa nonb3oBaTenst <user> gocTyna K pecypcy, KOTOpbIA NPUHAANEXUT <owner> u
<group> ¢ 4OCTYNOM <access> Ans pexuma <mode>:

user — nonb3oBaTenNb A5 NPOBEPKM AOCTYNA;

mode — pexum goctyna (4-R, 2-W, 1-X);

owner — Bnagenewy pecypca;

group — rpynna pecypca;

access — pexum goctyna k pecypcy (RWXRWXRWX — 0777).

®dyHkumMm  obbekta  nonb3oBatens  (SYS.Security['usr_User"]) wn  rpynnbl

(SYS.Security["grp_Group")):

EITp cfg(string nm) — nony4yeHne 3Ha4yeHUs KOHUrypaumMoHHOro nons <nm>
00bekKTa;

bool cfgSet(string nm, EITp val) — yctaHoBka koHdUrypaumMoHHOro nons <nm:>
o6bekTa B 3HaveHue <val>;

Array groups( ) — BO3BpaLLaeT nepeyveHb rpynn nonb3oBaTens;

bool user(string nm) — npoBepsieT NpPUCYTCTBME MNOMb3oBaTENss <NM> B AaHHOW

rpynne.
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16.5 TMoacucrtema "BA" (SYS.BD)

®yHkunn obvekta B (SYS.BD["TypeDB"]["DB"]):
- EITp cfg(string nm) — nony4yeHne 3Ha4YeHUs KOHGUrypauuoHHOro nons <nm>
06beKTa;
- Bool cfgSet(string nm, EITp val) — ycTtaHoBka KOHUrypaumoHHOro nons <nm:>
ob6bekTa B 3HaveHue <val>;
- Array SQLReq(string req); — dopmupoBaHue SQL-3anpoca k b/.
Mpnmep:
DBTbl=SYS.BD.MySQL.GenDB.SQLReq("SELECT * from DB;");
for(vari_rw = 0;i_rw < DBTbl.length; i_rw++)
{
varrec =",
for(vari_fld = 0; i _fld < DBTbI[i_rw].length; i _fld++)
rec += DBTbI[i_rw][i_fld]+"\t";
SYS.messDebug("TEST DB","Row "+i_rw+": "+rec);
/[> nony4nTb 3Ha4YeHue B CTONOLE N0 UMEHU
if(i_rw) SYS.messDebug("TEST DB: ","Row "+i_rw+": 'NAME"+DBTbl[i_rw]
["NAME"]);

}

®yHKuMKM obbekTa Tabnuubl (SYS.BD["TypeDB"]['DB"]|["Table"]):

- XMLNodeObj fieldStruct(); — nony4eHne cTpykTypbl Tabnuupbl B Buge XML y3na "field"
C [JoyepHMMM  y3namu-konoHkamm  <Rowldtype="real" len="10.2" key="1"
def="Defaultvalue">{Value}</Rowld>, rge:

- {Rowld} — ngeHTMdunKaTOp KOMNOHKM;

- {Value} — 3HayeHue KONoHKY;

- type — TMn 3Ha4YeHus KOJNTOHKW: Str — CTpoKa, int — uenoe, real — BelecTBEHHOE
n bool — nornyeckoe;

- len — pa3amep 3HayeHus KOMOHKN, B 3HAKaX;

- key — npu3Hak TOro, 4To KOfIOHKa SABMSIETCH KIHOYOM, U NMOUCK OCYLLLECTBNAETCS
MO ero 3Ha4YeHuIo;

- def — 3HaYeHMe KOMNMOHKM MO YMOMYaHMIO.

- string fieldSeek(int row, XMLNodeObj fld); — 3anpoc nonsa <row> Ttabnuubl. Ecnn
none nony4eHo, To Bo3Bpallaetca "1" nHade "0". B cnyyae ownbkn Bo3BpaLLaeTcs
"O:Error";
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- string fieldGet(XMLNodeObj fld); — 3anpoc 3HayeHun nonsa. B cnydae owmnbkm
BosBpatuaetcs "0:Error".
Mpumep:
req = SYS.XMLNode("field");
req.childAdd("user").setAttr("type","str").setAttr("key","1"). setText("root");
req.childAdd("id").setAttr("type","str").setAttr("key","1"). setText("/Lang2CodeBase");
req.childAdd("val").setAttr("type","str");
SYS.BD.MySQL.GenDB.SYS.fieldGet(req);
SYS.messDebug("TESTDB","Value: "+reg.childGet(2).text());

- string fieldSet(XMLNodeObj fld); — YcraHoBka nons. B cnydyae owunbku
BoaBpawuaeTcs "0:Error";
- string fieldDel(XMLNodeObj fld); — YoaneHnue nons. B cnyyae owmnbkn Bo3spalyaeTcs

"0:Error".

16.6 Moacuctema "Co6op AaHHbIX" (SYS.DAQ)

®yHkuMKM obbekTa noacuctemsl (SYS.DAQ):
- bool funcCall(string progLang, TVarObj args, string prog); — Bbl30B TeKCTa pyHKLMMN
<prog> C aprymeHTamu B o0ObekTe <args> Ans A3blka NporpammupoBaHUS

<progLang>. Bo3BpawyaeT "true" npn KOppeKTHOM BbI30BE.

Mpumep:
varargs = newObject();
args.y = 0;
args.x = 123;

SYS.DAQ.funcCall("JavaLikeCalc.JavaScript",args,"y=2*x;");
SYS.messDebug("TESTCalc","TESTCalcrezult: "+args.y);

®yHkuMM 06bekTa koHTponnepa (SYS.DAQ["Modul"]["Controller"]):

- EITp cfg(string nm) — nonyyeHne 3Ha4YeHUs KOHUrypauuoHHOro nons <nm>
00bekKTa;

- bool cfgSet(string nm, EITp val) — yctaHoBka KOH(puUrypaumoHHoro nona <nm:>
o6bekTa B 3HaveHue <val>;

- string name() — uMs1 KOHTpoONNepa;

- string descr() — onucaHue KOHTponnepa;

- string status() — ctaTyc KOHTponnepa;
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bool alarmSet(string mess, int lev = -5, string prm = "') — ycTaHoBKa/CHATUE
HapyleHnss <mess> C ypoBHeM <lev> (oTpuuaTenbHbIn O YCTAaHOBKW, WHa4e
CHATWE), Anga napametpa <prm>. OYHKUNA POPMUPYET HapyLUEHWE C KaTeropuen:
a{ModId}:{Cntrld}[.{PrmId}], rae:

- Modld — ngeHTudukatop moayns;

- Cntrld — naeHTnunKaTop KOHTpONnepa;

- Prmld — ngeHtudukaTop napameTpa, U3 aprymeHTta <prm>;
bool enable(bool newSt = EVAL) — nonyyeHue coctoaHna "BkroveH" nnm nuameHeHune
ero HasHa4vyeHuem aTpmbyTta <newSt>;
bool start(bool newSt = EVAL) — nony4eHune coctosaHua "3anyweH" nnm nameHeHune
ero HasHayeHuem aTpubyta <newSt>.

PyHKUMN obbekTa napameTtpa KOHTposnnepa

(SYS.DAQ["Modul"|["Controller"]["Parameter"]):

EITp cfg(string nm) — nonyyeHue 3HA4yeHUs1 KOHGUrypauMoHHOro nond <nm>
06beKTa;

ElTp cfgSet(string nm, EITp val) — ycTtaHOBKa KOHUrypauMoHHOro nons <nm>
obbekTa B 3Ha4yeHue <val>;

TCntrNodeObj cntr() — Bo3BpalwiaeT OOLEKT KOHTpomnfepa 3TOro napameTpa,
HEe3aBMCUMO OT BIIOXEHHOCTH.

PyHKUMN obbekTa aTpubyTta napameTtpa KOHTponsnepa

(SYS.DAQ["Modul"]["Controller"]['Parameter"] ["Attribute™]):

ElTp get( int tm = 0, int utm = 0, bool sys = false ) — 3anpoc 3HayeHus aTpubyTa Ha
BpemMd <tm:utm> 1 Npu3HaKoM CUCTEMHOI0 JOCTyna <sys>;

bool set( EITp val, int tm = 0, int utm = 0, bool sys = false ) — 3anucb 3Ha4yeHns <val>
B aTpUBYT C METKOM BpEMEHM <tm:utm> 1 NPU3HAKOM CUCTEMHOIO JOCTyna <sys>;
TCntrNodeObj arch() — nony4yeHne obbekTa apxua, CBA3aHHOIO C 3TUM aTpubyTOM.
B cnyyae oTcyTcTBMS CBSA3aHHOIO apxmBa Bo3BpaljaeTcs "false”;

string descr() — onucaHve aTpubyTa;

int time(int utm) — BpeMs nNocnegHero 3HavyeHusl B CekyHaax U MUKPOCeKyHaax B
<utm>;

int len() — anvHa nons;

int dec() — paspeLueHne onsi BELWECTBEHHOIO;

int flg() — cdonarn nons

string def() — 3Ha4yeHne No ymon4yaHuio;

string values() — cnMCoK AONYCTUMbIX 3HAYEHU UNU ANanasoH;
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- string seINames() — cnMcok UMEH JONYCTUMbIX 3HAYEHUN;

- string reserve() — pe3epBHOE CBOMCTBO 3HAYEHUS.

®dyHkuMM obbekta OGubnmoTekn wabnoHa (SYS.DAQ[tmplb _Lib"]) u wabnoHa
(SYS.DAQ[tmplb_Lib"] ["Tmpl"]) napameTpa KoHTponnepa:
- EITp cfg(string nm) — nonyyeHnme 3HayYeHUs KOHUrypauuoHHOro nons <nm>
006beKTa;
- bool cfgSet(string nm, EITp val) — ycTtaHoBka KOH(purypaumoHHoOro nona <nm:>

oObekTa B 3Ha4yeHue <val>.

16.6.1 Modynb DAQ.JavalLikeCalc

O6bekT "Brubnuoteka pyHkunn" (SYS.DAQ.JavalikeCalc["lib_Lfunc"])

ElTp {funcID}EITp prm1, ...) — BbI30B pyHKUMnN 6ubnunotekn {funciD}. BosBpaluaet
pes3ynbTaT Bbl3blIBAEMOW (PYHKLMMW.

O6bekT "Monb3osaTenbckasa pyHkuna" (SYS.DAQ.JavalikeCalc["lib_Lfunc"]["func"])

ElTp call(EITp prml, ...) — Bbi3oB gaHHOM GyHKUMM ¢ napameTtpamm <prm{N}>.

BoaBpalyaeT pesynbTaTt Bbl3biIBAEMOWN PYHKLMMW.

16.6.2 Mooyns DAQ.ModBus

O6bekT "KoHTponnep" (this.cntr())

- string messlO(string pdu) — otnpaBka PDU <pdu> u4epe3 TpaHcnopT obbekTta
KOHTponnepa nocpeactsom ModBus npotokona. PDU pesynbTata 3anpoca
nomMeLLaeTcsa BMeCTO 3anpoca B <pdu>, a owwnbka BO3BpallaeTcs B pesynbTate
YHKUMN.

O6bekT «lMapameTp» ( this)

- bool attrAdd( string id, string name, string tp = "real”, string selValsNms = ") [gna
BKIMIOYEHHOMO NapameTpa fornyeckoro tunal — gobaeneHne atpmbyTa <id> ¢ umeHem
<name> un Tunom <tp>. Ecnn aTpubyT yxe npucyTcTByeT, TO OyayT MpPUYMEHEHDI
CBOWNCTBA, KOTOpble BO3MOXHO W3MEHUTb "Ha Xxoay": ums, pexum Bblbopa U
napameTpsbl Bbibopa.

- id, name — ngeHTMdmKaTop 1 MM HOBOro aTpubyTa;
- tp — Tvn atpubyTa [boolean | integer | real | string | text | object] + pexum Bboibopa

[sel | seled] + Tonbko Anga 4YTeHus [roj;
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- selValsNms — gBe CTpPOKu CO 3Ha4YeHUAMMU B NepBOM U UX UMEHAMU BO BTOPOW,
pasgenéHHole ";";
- bool attrDel( string id ) [ons BKNHOYEHHOro NapaMmeTpa NorM4eckoro Tunaj — yaaneHme

aTpmnbyTa <id>.

16.7 Moacucrtema "Apxusbl” (SYS.Archive)

PyHKUMN 0OBbEKTa NOACUCTEMBI:

- Array messGet( int btm, int etm, string cat ="", int lev = 0, string arch =""); — 3anpoc
CUCTEMHbIX co0bLLEeHMI 3a BpeMs OT <btm> o <etm> ansa kateropum <cat>, ypoBHS
<lev> n apxuBaTopa <arch>. BosBpawaetcd maccuB OOGBLEKTOB COOOLLEHMIA CO
CBOMCTBaMMU:

- tm — Bpems coobLLeHuns, cekyHabl;
- utm — Bpems cooOLLEeHNS, MUKPOCEKYHADI;

- categ — kaTteropms coobLeHus;

level — ypoBeHb coobLLeHus;
- MEeSS — TEKCT coobLEeHUs.

- bool messPut(int tm, int utm, string cat, int lev, string mess); — 3anucb coobLeHuns
<mess> c kaTeropuen <cat>, ypoBHeM <lev> (-7...7) n BpeMeHeM <tm>.<utm> B

apxvB U/Unn CNNCOK HapPYLUEHWUNA.

®PyHKUMKN 0OBbEKTa apxmBaTopa coobLLeHni
(SYS.Archive["'mod_Modul"]["'mess_Archivator"]):

- EITp cfg(string nm) — nonyyeHue 3HayeHUs KOHUrypauuoHHOro nonsg <nm>
00bekTa;

- bool cfgSet(string nm, EITp val) — ycTtaHoBKka KOH(pUrypaumoHHOro nona <nm:>
obbekTa B 3Ha4eHne <val>;

- bool status() — nonyyeHue craTyca apxmBaTopa;

- int end() — noy4yeHne BpeMeHN OKOHYaHNSA AaHHbIX apXxnuBaTopa;

- int begin() — noy4eHne BpeMeHn Ha4yana gaHHbIX apxuBartopa.

PyHKUMN ob6bekTa apxusatopa 3Ha4YeHUn
(SYS.Archive["val_Modul"]["val_Archivator"]):
- EITp cfg(string nm) — nonyyeHnme 3Ha4YeHUs KOHMUrypauuoHHOro nons <nm>

obbekTa;
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bool cfgSet(string nm, EITp val) — yctaHoBka koHdUrypaumoHHOro nons <nm>
ob6bekTa B 3HaveHue <val>;

bool status() — nony4eHne ctatyca apxusaTtopa «McnonHeHne».

®yHkumm obbekTa apxua (SYS.Archive["va_Archive")):

ElTp cfg (string nm) — nony4aeT 3Ha4YeHNe KOHUIypauMoHHOro nonst <nm:> 06bLEeKTa;
bool cfgSet (string nm, EITp val) — yctaHaBnuBaeT KOHpUrypaumoHHoe nons <nms>
obbekTa B 3Ha4yeHue <val>;

bool status () — cratyc apxusaTtopa "cnonHeHune",

int end (string arch = ") — BpemMsi KOHUA OaHHbIX apxmBa AnNsa apxueaTtopa <arch>, B
MUKPOCEKyHAaX;

int begin (string arch ="") — BpeMsi Hayana gaHHbIX apxvBa Ans apxvBaTopa <arch>,
B MUKPOCEKYHAOAX;

int period (string arch = ") — nepuog OaHHbIX apxmBa Ans apxuBatopa <arch>, B
MUKPOCEKyHAaX;

TArrayObj archivatorList () — cnMcok apxmuBaTopoB, UCMOMb3YOLLMX JaHHbIN apXUB Kak
NCTOYHWK;

VarType getVal ( int tm, bool up_ord = false, string arch =" ) — nony4aeT 3Ha4yeHue
N3 apxmBa Ha Bpems <tm>, NoATsIHYB K Bepxy <up_ord> n apxusatop <arch>:

- tm — Bpems 3anpalumBaeMoro 3Ha4yeHusl, B MUKPOCEKYHAax, ycTaHoBUTb B 0 ang
"end()"; aTOT aTpUBYT Takke SABMSETCS BbIXOAOM, COOTBETCTBEHHO pearibHOe Bpemst
NOMNy4YEeHHOro 3Ha4YeHNsi NoOMeLLaeTcs coaa, ecrivm 3To NepeMeHHas;

- up_ord — noaTarnBaTb BpeMs 3anpaluMBaeMoro 3HadeHusi K BEpXy CeTKM;

- arch — apxuBaTtop 3anpoca, yCTaHOBUTb B MyCTYK CTPOKY ANS NPOBEPKU BCEX
apxuBaTopos, yctaHoBuUTb B "<buffer>" ans obpaboTkun TonbLKo Bydepa.

bool setVal (int tm, VarType vl, string arch = ") — yctaHaBnnBaeTt 3HayeHue <vI> B
apxvB Ha Bpems <tm> n apxmBaTop <arch>:

- tm — Bpems ycTaHaBNMBaeMOro 3Ha4eHusl, B MUKPOCEKYHAAX;

- vl — 3HaveHue;

- arch — apxmBaTop YCTaHOBKW, YCTaHOBUTb B MNYCTYyl0 CTPOKY Ans BCeX

apxuBaTopoB, ycTaHoBUTb B "<buffer>" ansa obpaboTkun Tonbko 6ydepa.

16.8 Moacuctema "TpaHcnopTbl” (SYS.Transport)

dyHKUMKN ob6bekTa Bxoadllero TpaHcnopTa (SYS.Transport["Modul"]["in_Transp"]):
EITp cfg(string nm) — nonyyeHve 3Ha4vyeHUss KOHQUrypauumoHHOro nond <nm>

obbekTa;
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bool cfgSet(string nm, EITp val) — yctaHoBKka koHdUrypauuoHHOro nons <nm>
ob6bekTa B 3HaveHue <val>;

string status() — cTpoka cTaTyca TpaHCnopTa;

string addr( string vl ="") — agpec TpaHcnopTa, ycTaHaBnMBaeT B HEMYCTOE 3Ha4YeHne
<vl>;

string writeTo(string sender, string mess) — oTnpaenseT coobuleHne <mess>
oTnpasuTento <sender>, Kak OTBET;

TArrayObj assTrsList( ) — cnMcok CBsi3aHHbIX BbIXOAHbLIX TPAHCMOPTOB C AaHHbIM

BXOOALLMM.

dyHKUMKN ob6bekTa ncxogswero TpaHcnopta (SYS.Transport["Modul"]["out_Transp")):
EITp cfg(string nm) — nonyyeHne 3Ha4yeHUs KOHUrypauMoHHOro nons <nm>
006bekTa;

bool cfgSet(string nm, EITp val) — ycTtaHoBka koHdUrypaumMoHHOro nons <nms>
ob6bekTa B 3HaveHue <val>;

string status() — cTpoka cTaTyca TpaHCnopTa;

bool start( boolvl = EVAL, inttm = 0 ) — ycTaHOBKa cTaTyca TpaHcnopTa «3anyLieH»,
BKMNIOYNTL/OCTAHOBUTL €ro Ans 3HadeHusa <vl> (ecnu oHo He EVAL). BoamoxHO
YCTaHOBUTb TanmayT <tm>;

string addr( string vl = "™ ) — agpec TpaHcnopTa, ycTaHaBnuBaeT B HeMycToe
3Ha4YeHune <vl>;

string timings( string vl = ) —CUHXPOHM3aUnsa TpaHcnopTa, YCTaHaBMMBaEeT B
HenycToe 3HayeHue <vl>;
int attempts( int vl = EVAL ) — nonbITka CoOeanHEHNs TpaHcnopTa, ycTaHaBNuBaeT B
HenycToe 3HayeHue <vl>;
string messIO( string mess, real timeOut = 0 ); — oTnpaBka coobLWeHna <mess>
yepe3 TPaHCMOPT C TanmayTom oxugaHua <timeOut> (B cekyHgax). B cnydae
HyneBoro TanmayTa 370 Bpemsi 6epETca U3 HaCTPOEK UCXOAALLEro TpaHcnopTa.
Mpumep:
rez=SYS.Transport.Serial.out_ttyUSB0.messIO(SYS.strFromCharCode(0x4B,
0x00,0x37,0x40),0.2);
while(true)
{
trez = SYS.Transport.Serial.out_ttyUSB0.messIO(™);
if( 'trez.length ) break;
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16.9

rez+=trez;

}

int messlO( XMLNodeObj req, string prt ); — oTnpaBka 3anpoca <req> K NpoTOoKony
<prt> 4ns oCyLIeCTBMIEHNSA CeaHca CBA3WN Yepes TpaHCnopT NocpeacTBOM NPOTOKONa.
Mpumep:

req = SYS.XMLNode("TCP");
req.setAttr("id","test").setAttr("reqTm",500).setAttr("node",1).
setAttr("reqTry",2).setText(SYS.strFromCharCode(0x03,0x00,0x00, 0x00,0x05));
SYS.Transport.Sockets.out_testModBus.messlO(req,"ModBus");

test = Special.FLibSYS.strDec4Bin(req.text());

NMoacucrtema "lMonb3oBatenbckune nHtepdgencol™ (SYS.UI)

16.9.1 Moodynsb UI.VCAENgine

O6bekT "CeaHc" ( this.ownerSess() )

string user( ) - TekyLmi Nonb3oBaTesNb CeaHca;

string alrmSndPlay() - nyTb BuaXeTa, ANA KOTOPOro Ha [AaHHbIA  MOMEHT
BOCMNPOU3BOANTCA COOBLLEHME O HapyLLeHUH;

int alrmQuittance( int quit_tmpl, string wpath = " ) - KBUTMpPOBaHME HapyLLUEHWN
<wpath> ¢ wabnoHom <quit_tmpl>. Ecnu <wpath> nycras ctpoka, To npon3BoguTcA
rnobanbHOe KBUTUPOBAHME.

O61bekT "Bugxet" (this)

TCntrNodeObj ownerSess( ) - nony4nTb 06bEKT ceaHca AaHHOIoO BUOXKETA;
TCntrNodeObj ownerPage( ) - Nony4nTb 0O6BHLEKT POAUTENBCKON CTPaHuWLbl AaHHOMO
BUOXKETA;

TCntrNodeObj ownerWdg(bool base = false) - nonyunTs poouTenbCkun BUOXET
AaHHoro suaxeTa. MNpu ykasaHum <base> GygeT Bo3BpaLleHbl 1 06bEKTbI CTPaHWL;
TCntrNodeObj wdgAdd(string wid, string wname, string parent) - gobasneHue
BuoKeTa <wid> ¢ MMeHeM <wname> Ha ocHoBe BnbnmoTeyHoro BugXKeTa <parent>.

Mpnmep:

/[06aB1TbL HOBbLIN BUIKET HA OCHOBE BUAXKETa TEKCTOBOro NpMMUTUBa

nw = this.wdgAdd("nw", "Hosbin Bugxet", "/wlb_originals/wdg_Text");
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nw.attrSet("geomX", 50).attrSet("geomY", 50);

- bool wdgDel(string wid) — yaaneHneBmngpxketa<wid>;

- TCntrNodeObj wdgAt(string wid, bool byPath = false) — nogkntoyeHve kK govyepHemy
BUOKeTy unu rnobanbHomMy nocpeactsom nytn <byPath>. B cnyyae rno6anbHoro
NOAKIMIOYEHNS MOXHO MCMONb3oBaTb abCOMIOTHBLIA UM OTHOCUTENbHBLIN MyTb K
BUOXETY. TOYKOM OoTCYETaA abConTHOrO agpeca BbICTyNaeT 00BLEKT KOPHA Moayns
"VCAENgine", a 3HauuT nepBbiM 3nemMeHTOM abContoTHOro agpeca <BnsieTcH
naeHTUmKaTop ceaHca, KoTopbln onyckaeTtcs. OTHOCUTeNbHbIN agpec 6epeéT OTCHET
OT Tekywero Buaxeta. CneuvanbHbIM 3f1EMEHTOM OTHOCUTENbBHOIO agpeca
SABNAETCH 3NeMeHT BbllecToswero yana "...";

- bool attrPresent(string attr) — npoBepka aTpubyta BumKeTa <attr> Ha akT
NpUCYTCTBUS;

- EITp attr(string attr) — nonyyeHue 3HauyeHuss aTpubyta Bumpketa <attr>. [Ons
OTCYTCTBYHOLUMX aTpUBYTOB BO3BpaLLaeTcs nyctas CTpoka;

- TCntrNodeObj attrSet(string attr, EITp vl)— ycTtaHoBka atpnbyTta Bugxeta <attr> B
3HayeHue <vI>. BosBpawaeTca TeKyWMnn OOBLEKT Afs KOHKaTeHauuu (QYHKUUI
YCTaHOBKM;

- string link(string attr, bool prm = false) — nony4yeHue ccbinkn ansa atpubyTa BuoxXeTta
<attr>. lMpn ycTaHoBKe <prm> 3anpawmBaeTCsl CCbiika Ansa rpynnbl atpubyToB
(napameTp), NpeacTaBneHHbIX yka3aHHbIM aTpubyTom;

- string linkSet(string attr, string vl, bool prm) — ycTtaHoBka ccbinikn onsi atpubyta
BuoKeTa <attr>. [Mpu ycTaHOBKe <prm> OCYyLIECTBNSAETCA YCTaHOBKA CCblfka Ans
rpynnbl atpmbyToB (NapameTp), NpeacTaBfeHHbIX YKa3daHHbIM aTpubyToMm.

Mpumep:

//YCTaHOBUTb CCbISIKY BOCbMOMO TpeHAa napameTpom

this.linkSet("el8.name", "prm:/LogicLev/experiment/Pi", true);

O6bekT "Bugxet", npyumntuea "dokymeHT" (this)
string getArhDoc(integer nDoc) — nonyyYnTb TEKCT AOKYMEHTa apxuBa Ha rnybuHe <nDoc>
(O-{aSize-1}).
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16.10 Noacuctema "CneumnansHbie™ (SYS.Special)

16.10.1 Modynb Special.FLibSYS

O6bekT "brubnuoteka yHkumn" (SYS.Special. FLIbSYS):
EITp {funcID}EITp prml, ...) — BbI30B @yHKkumMn 6ubnuotekn {funciD}. Bosspaiiaet
pes3ynbTaT Bbl3blIBAEMOW (PYHKLMMW.

O6bekT "Monb3oBaTenbckas pyHkumna" (SYS.Special. FLibSYS["funclD"]):
ElTp call(EITp prml, ...) — BbI30B AaHHOW byHKUMK ¢ napameTpamu <prm{N}>. BosspawijaeT

pes3ynbTaT Bbl3blIBAEMOW (PYHKLMMW.

16.10.2 Modynb Special.FLibMath

O6bekT "brubnuoteka gyHkumn" (SYS.Special.FLibMath):
ElTp {funcID}EITp prml, ...) — BbI3oB dyHKUun 6Gubnuotekn {funciD}. BosBpaiuaet
pes3ynbTaT Bbl3blIBAEMOW (PYHKLMMW.

O6bekT "Monb3oBaTenbckas pyHkumna" (SYS.Special.FLibMath["funclD"]):
ElTp call(EITp prml, ...) — BbI30B AaHHOW byHKUuKM ¢ napameTpamm <prm{N}>. Bo3spawiaet

pe3ynbTaT Bbl3blIBAEMOW (PYHKLMMW.

16.10.3 Modynb Special.FLibComplex1

O6bekT "brnbnuoteka yHkumn" (SYS.Special.FLibComplex1):
ElTp {funcID}EITp prml, ...) — BbI3oB dyHKUun 6Gubnuotekn {funciD}. BosBpaiuaet
pe3yrnbTaTt Bbl3biBaeMOWN PYHKLUN.

O6bexT "Monb3oBaTtenbckas pyHkuna" (SYS.Special.FLibComplex1["funclD"]):
ElTp call(EITp prml, ...) — BbI30B gaHHOW (PyHKUuKM ¢ napameTpamu <prm{N}>. Bosspaliaet

pe3yrnbTaTt Bbl3biBaeMOWN PYHKLUN.
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17. ONMUCAHUE JAVA-NOAOBHOIO A3bIKA

17.1 JOneMeHTbI A3blKa

KntoueBble cnoga: if, else, while, for, break, continue, return, using, true, false.
KoHCTaHThI:

- pecaTtuyHble: undpel 0-9 (12, 111, 678);

- BOCbMepu4Hble: undpsbl 0-7 (012, 011, 076);

- wecTHaguatepuyHblie: umdppbl 0-9, 6ykebl a-f unu A-F (0x12, 0XAB);

- BellecTBeHHble: 345.23, 2.1e5, 3.4E-5, 3e6;

- norudeckue: true, false;

- cTpokoBble: "hello", 6e3 nepeHoca Ha Opyryld CTPOKYy, OAHAKO C NOoALEpPKKOM
NPSIMOW KOHKaTeHaLMN CTPOKOBbIX KOHCTAHT.
Tunbl NepeMeHHbIX:

- uenoe: -231...231, EVAL_INT(-2147483647);

- BewlecTtBeHHoe: 3.4 * 10308, EVAL_REAL(-3.3E308);

- noruveckoe: false, true, EVAL_BOOL(2);

- CcTpoka: nocnegoBaTtenbHOCTbL cumBonoB-bantos (0...255) nwbon  OnvHbI,
OorpaHnyYeHHoOM 00 bEMOM NamsaTh 1 XxpaHunuwem B b/;

- EVAL_STR("<EVAL>").
BcTpoeHHble koHCTaHThl: pi = 3.14159265, e = 2.71828182, EVAL_BOOL(2),

EVAL_INT(-2147483647), EVAL_REAL(-3.3E308), EVAL_STR("<EVAL>").

ATpnbyTbl napameTpoB cuctembl SCADA (HaumHas ¢ nogcuctembl DAQ, B Buge

<Twun mogyns DAQ>.<KoHTponnep>.<[MapameTp>.<ATpudyTt>).
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17.2 Onepauuu A3blka

Onepauun, noaaepXxvBaemble S3bIKOM:

CumBon OnucaHue
0 Bbi3oB pyHKL MM
{} MporpaMmmHble 6OKM
++ WHKkpemeHT
-- HekpemeHT

- BblunTaHune, yHapHbI MUHYC

+ CnoxeHue

! Jlornyeckoe otpuuyaHmne

~ MobuTtoBoe oTpuuaHmne

* YMHOXeHne

/ [enexne

% OcTtaToK OT UenoYnCreHHOro AeneHus
<< Mopa3spsagHbIn casur BNEBO
>> MopaspsagHbIv caBur BNpaso
> Bonblwe

>= BonbLwe nnu pasHo

< MeHbLue

<= MeHbLle nnu paBHo

== PaBHO

I= He paBHO

| MopaspsagHoe "unn"

& MNopaspsigHoe "n"
A MNopaspsigHoe "uckntovatowee nnun'
&& Jlornyeckoe "n"

| Jlornyeckoe "vnn"

?: YcnosHas onepauus (i=(i<0)?0:i;)
= MpuceanBaHue
+= lNpuceBanBaHme Co CroXeHnem

-= anCBaVIBaHVIe C BblHUTAHNEM

*= MpucBavBaHUE C YMHOXEHMEM

/= MNpucBanBaHne c geneHnem
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17.3 BcTpoeHHble (hbyHKUMU A3bIKa

CuHTakcuc pyHKLUmn

OnucaHue cyHKUUM

double max(double x, double x1)

Makcnumym mn3 x n x1

double min(double x, double x1)

MuHUMyM 13 X 1 x1

string typeof(Eltp v1)

Twun 3HayeHusa vl

double sin(double x) CuHyc
double cos(double x) KocunHyc
double tan(double x) TaHreHc

double sinh(double x)

CwuHyc runepbonunyecknin

double cosh(double x)

KocunHyc runepbonuyeckui

double tanh(double x)

TaHreHc rmnepbonnyeckni

double asin(double x) ApKCUHyC
double acos(double x) APKKOCUHYC
double atan(double x) ApKTaHreHc

double rand(double x)

CnyyanHoe yucro ot 0 oo x

double Ig(double x)

[ecatnyHbin norapngm

double In(double x)

HaTypanbeHbI norapngpm

double exp(double x)

OKCMNoHeHTa

double pow(double x, double x1)

X B cTeneHu x1

double sqgrt(double x)

KBagpaTHbI KOpeHb

double abs(double x)

Mogaynb x

double sing(double x)

3Hak x

double ceil(double x)

OkpyrneHve go 6onbLiero Lenoro

double floor(double x)

OkpyrneHve 40 MeHbLUEro Lenoro
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17.4 OnepaTopbl si3blKa

- ycnosue BHYTpM BblpaxeHust: <st_open=(pos>100)?true:false;>;

- rnobaneHoe ycnosue if: <if (st_open>100) pos=true; else pos=false>;

- umkn while: while (<ycnosue>) <teno_uukna>;

- uwmkn for: for (<npe_ycnosue>;<aHanus3>;<nocT_Bbl4NCNEHNE>)<TEeNno_uuKna>;
- uwmkn for-in: for(<nepemeHHas> iN<O6BLEKT>)<TEno_Lukna>;

- npepbiBaHWE BbINOMHEHUS Lnkna: break;

- MPOAOSIKEeHWe BbIMNOMHEHUS LUMKIa ¢ Havana: continue;

- ycTaHOBKa obnactv BUAMMOCTU HYacTO UCNoSb3yeMon bubnuoTeku: using;

- npepbiBaHMe yHKUUKU 1 BO3BpaT pesynbTarta: return;

- co3gaHue obbekTa: new.

17.4.1 YcnoeHble onepamopbl

AsblkoM Moaynsa nogaepXuBaroTca ABa Tuna ycrnosuin. [lepBbii — 3TO onepaumm
YCroBUS AN UCNONb30BaHUSA BHYTPU BbIPaXEHUH, BTOPON — rnobanbHbi, OCHOBAHHbIV Ha
YCMOBHbIX onepaTopax.

YcnoBne BHYTPWU BblpaXeHUst CTPOUTCA Ha onepaumsx «?» m «». B kadecTtBe
npumepa MOXHO 3anucaTb cnepywolee npakTu4eckoe Bblpa)keHue
<st_open=(pos>=100)?true:false;>, yto unTaetca kak «Ecnu nepemeHHasa <pos> GonbLue
unu pasHa 100, To nepemMeHHON <St_open> npucsanBaeTcs 3HayeHue true, nHaye - false.

MobBanbHoe ycrnoBme CTPOUTCHA Ha OCHOBE YCIOBHbIX ornepaTtopoB «if»y n «else». B
KayecTBe npumepa MOXHO NMPUBECTU TOXE BblpaXXeHWe, HO 3anncaHHOe APYrMM Crocobom
<if(pos>100) st_open=true; else st open=false;>. Kak BngHoO, BblpakeHne 3anmcaHo mno-

Apyromy, HO YMTAETCA TakKxKe.

17.4.2 Uuknbi

MopoepxuBatotcsa Tpu Tvna uuknos: while, for n for-in. CuHTakcmMc umknos
COOTBETCTBYET s3blkaM nporpammmpoBaHund: C++, Java n JavaScript.

Lnkn while B obLiem 3anucbiBaeTcs cnegyowmm obpasom:

while(<ycnosue>) <merso yukna>;

Linkn for 3aannceiBaeTcs cnegytowmm obpasom:

for(<npe-uHuyuanus>;<ycrogue>;<rocm-8bI4UCIEHUE>) <mesI0 YuKIa>;
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Lnkn for-in 3anuceiBaeTcs cnegyowmm obpasom:

for(<nepemeHHas>Iin<obbekm> ) <meso yukna>;

lpe:

<ycriogue> — BblpaxeHue, onpegensioLiee ycrnosue;

<mersio yukna> — Teno uMKna MHOXeCTBEHHOIO UCMONHEHUS;

<mpe-uHuyuanu3> — BblpaxxeHne npenBapuTenbHON MHMLMANM3aumm nepemMeHHbIX
umKna;

<rnocm-8bIquUCrIeHUe> — BblpaXeHne moaundukaunum napameTpoB LMKIa Mocrne
oyepenHon ntepauuu;

<nepemMeHHas> — NepemMeHHasi, Kotopas byaeT cogepxatb UM CBOMCTBa O6bekTa
npu nepebdope;

<06beKkm> — OBBbEKT AN KOTOPOro ocywecTenaeTcs nepebop CBONCTB.

17.4.3 CneyuasnbHble CUMBOJIbI CMPOKOBbIX NMepeMeHHbIX

CumBon OnwncaHve

\n [MepeBoa CTPoOKM
\t Cumeon Tabynsauum
\b 3abon
\f lMepeBog cTpaHuubI
\r BoaBpaT kapeTkn
\\ Cumson "\"

\041 "I" BOCbMEpPUYHbIN

\x21 "I" WwecTHaaUaTUPUYHBIN
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17.5 O6wecucremMHble PyHKLUN

LUMPOKME BO3MOXHOCTK TOJ1b30BaTesto SCADA I'IyTéM Bbl30Ba MOObLIX CUCTEMHBIX
nporpamMmm, yTuiinT U CKpUNTOB, a TakKKe rnoJiydeHnd nocpeCcrBoOM HUX AOCTYyMNa K OrpOMHOMY

00BbEMY CUCTEMHbIX AaHHbIX. Hanpumep, komaHga “Is

sysCall - BbI30B KOHCOSMbHbIX KOMaHA U YyTUUT ONepaLMoHHON CUCTEMDI.

OnucaHue: OcyliecTBrnsieT BbI30Bbl KOHCOMbHbLIX KoMaHa OC. OyHKUMA OTKpbIBaET

cofepxumoe paboyeii ANPEKTOPUN.

-I” BepHET peTanuamMpoBaHHOE

MapameTpbi:
ID Nms Twvn Pexum Mo ymonyaHuto
rez PesynbTtar Ctpoka BosspaTt
com KomaHga Ctpoka Bxon

Mpumep:

using Special.FLibSYS;
test=sysCall("Is -I");

messPut("Example”,0,"Example: "+test);

UUID — koa UUID.

Onucanwue: CDOpMI/IpOBaHI/Ie YHUKaribHOIro nocCTtoAHHOro I/I,D,eHTI/I(bI/IKaTOpa pa3gena

XXeCTKOro gucka.

MapameTpebl:
ID Nms Tun Pexum Mo
uuid UuiD CTpoka BosBpaTt
dbReqSQL - SQL 3anpoc.
Onuncanue: ®opmuposaHmne SQL-3anpoca k BL.
MapameTpebl:

ID Nma Tun Pexum Mo ymonyaHuto

rez PesynbTar O6bekt(MaccuB) Bosspart

addr Agpec b[] Ctpoka Bxon

req  SQL-3anpoc Ctpoka Bxoa

trans TpaH3akuus Jlornyecknm Bxon 2

na 3aKpbITUA TPpaH3aKUuMn Nnocsie BbINOJIHEHUA 3anpoca Heobxoanmo YCTaHOBUTb

3HayeHue napameTpa trans =1. Mo yMonyaHuio TpaH3aKLMUA OCTAETCA OTKPbITON.

dblmportLO — nmnopt 6onblioro oé6vekta B B/.

OnucaHue: ncnone3dyetcs anga nvnopta 6onboro obbvekta B BL.

NapameTpbl:
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ID Nms Tun Pexum [lo ymonyaHuio

rez PesynbtaT CTpoKa BosBpaTt
addr Agpgpec B[] Ctpoka Bxopn
data [aTa Ctpoka nornHas

dbExportLO — akcnopT 6onbLloro o6bekra B B/.

OnucaHue: ncnonbayetca ans akcnopta 6onbluoro obvekra B B.

MapameTpebl:
ID Nms Tun Pexum [lo ymonyaHuio
rez PesynbtaT CTpoKa BosBpaTt
addr Agppec B[] Ctpoka Bxopn
id ID Ctpoka Bxon

dbRemovelL O —yganeHne 6onbworo oobekta u3 b/.

OnucaHue: ncnonbayetca ans yganeHna 6onbworo odbekra n3 b/.

MapameTpbi:
\ID Nms Tun Pexum [No ymonyaHuio
\rez PesynbTat Jlornyeckun BosBpaTt
addr Agpgpec B[] Ctpoka Bxopn
id ID Ctpoka Bxon

xmINode- yzen XML.

Onucanue: Co3gaHne ob6bekTa yana XML.

MapameTpebl:
ID Nms Tun Pexum [lo ymonyaHuo
rez PesynbtaTr O6bekT(XMLNodeObj) Bosspart
\name Nms Ctpoka Bxoa
Mpumep:

using Special.FLibSYS;

//Co3gaHune obbekTa "get" yana XML.

req = xmINode("get");

//Co3paHue obbekTa "get" yana XML ¢ co3gaHnem aTpubyToB.
/[sub_DAQ/mod_ModBus/cntr_1/prm_1 - nyTb COrnacHo CTPyKType npoekra

req = xmINode("get").setAttr("path”,"/sub_DAQ/mod_ModBus/cntr_1/prm_1/
%2fprm%2fst%2fen”);

xmICntrReq - 3anpoc nHtepgenca ynpasneHus.
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OnucaHue: 3anpoc wuHTepdenca ynpaereHuss K cucteme nocpenctsom XML.
O6bIyHbIM 3anpoc 3anucbiBaeTcs B Buae <get path="/OPath/%Z2felem"/>. lpu ykasaHun

CTaHLMM OCYLLIECTBISAETCS 3aNpOC K BHELLHEWN CTaHLMW.

MapameTpbi:
ID Wma Tun Pexum [lo ymonyaHuio
rez PesynbtatCrtpoka Bosspar
req 3anpoc  O6bekT(XMLNodeObj) Brixog
stat CtaHumsa Crtpoka Bxopn
Mpumep:

usingSpecial.FLibSYS;

/[MMonyyeHne npusHaka "BkntodeH/Boikntoyen" napametpa "1" koHTponnepa "1" //mogyns
"ModBus".

/[sub_DAQ/mod_ModBus/cntr_1/prm_1 - nyTb COrnacHo CTPYKType npoekTa

req = xmINode("get").setAttr("path”,"/sub_DAQ/mod_ModBus/cntr_1/prm_1/%2f
prm%2fst%2fen");

rez = xmiCntrReq(req);

messPut("test",0,"3HaueHne: "+req.text());

/lYcTaHoBKa npuaHaka "Bkntoyen" napameTtpa "1" koHTponnepa "1" mogynsa "ModBus".
req = xmINode("set").setAttr("path”,"/sub_DAQ/mod_ModBus/cntr_1/
prm_1/%2fprm%2fst%2fen").setText(1);

rez = xmiCntrReq(req);

/lYcTaHoBKa npusHaka "Bblikntoden" napameTtpa "1" koHTponnepa "1" mogyns

/"ModBus".

req = xmINode("set").setAttr("path","/sub_DAQ/mod_ModBus/cntr_1/prm_1/
%2fprm%2fst%2fen™).setText(0);

rez = xmiCntrReq(req);

VArh — apxuB 3Ha4YeHUN.
Onucanue: MNonyyeHne obbekTa apxua 3HadeHun (VArchObj) nyTém nogkntoyeHns
K apxvBy No ero agpecy.

MapameTpebl:

ID Nms Tun Pexnm
rez PesynbTtar O6bekT(VArchObj) |BosspaTt
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name napameTpa C apXxnBom Ctpoka Bxopn

Nwms, agpec K aTpubyTty

(DAQ.{Module}.{Cntr}.{Prm}.{Attr})
UNU HenocpencTBEHHO K apxuBy

3HayeHun (Archive.{ValArchive}).

17.5.1 O6Lekm VArchObj

PyHKUNK:

begin(usec, archivator) — lNony4yeHne BpemMeHM Havana apxvea NyTEM BO3BpaTa
CEKYHJ, U MUKPOCEKYHA <usec> Onsi apxusaTtopa<archivator>.

end(usec, archivator) — lNony4eHne BpeMeHN OKOHYaHMSI apXxmBa NyTEM BO3BpaTa
CEKYHA 1 MUKPOCEKYHA <usec> Ans apxmBaTtopa<archivator>.

period(usec, archivator) — [MonyyeHne nepnoguyHOCTM apxuea NMyTéM BO3BpaTa
CEKYHO, M MUKPOCEKYHA <usec> Onsi apxusaTtopa<archivator>.

get(sec, usec, upOrd, archivator) — lNony4YeHne 3Ha4YeHUs M3 apxmBa Ha BPEMS
<sec>:<usec> C nNpmBsA3KOM K Bepxy <upOrd> mn gns apxmBatopa <archivator>.
PeanbHoe BpeMsi NONTy4eHHOrO 3HaYeHUSA yCTaHaBMMBaETCA B <Sec>:<usec>.
set(val, sec, usec) — 3anucb 3HadyeHma <val> B Oydep apxumBa Ha
Bpema<sec>:<usec>.

copy( src, begSec, begUSec, endSec, endUSec, archivator ) — KonnpoaHue yactu
MCXogHOro <src> apxmpa wunu ero 0Oydepa B TekywMA HavmHaa C
<begSec>:<begUSec> wn 3akaHumBas <endSec>.<endUSec> pgna apxuBartopa
<archivator>.

FFT(tm, size, archivator, tm_usec) — BbInonHsaeT pasnoxeHune B psg dPypbe C
nomowibto FFT anroputma. BosBpaljaetcsa mMaccvMB aMnnuTyn 4acToT AN OKHa
3HaYeHUI n3 apxuBa c BpEMEHEM Havana <tm>:<tm_usec>
(CeKyHObI:MUKPOCEKYHAbI), TNYyOMHOM B MUCTOPUIO apxuBa <Size> (CeKyHA) v Ons

apxuBartopa<archivator>.
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Mpumep:

using Special.FLibSYS;

s =0.0;

us = 0.0;

pathAttr = "DAQ.LogicLev.cntr.prm.value";

//nonyyeHne BpeMeHn Havana apxmea

s = VArch(pathAttr).begin(us,"DBArch.ArchiveChange");
time_begin = s*1.0e6 + us;

//nony4yeHne BpeMeHN OKOHYaHUSA apxuea

s = VArch(pathAttr).end(us,"DBArch.ArchiveChange");
time_end = s*1.0e6 + us;

/INnpymep nonyyYeHns 3HadveHus

val = vArch(pathAttr).get(s,us,1,"DBArch.ArchiveChange");
/Inpumep nonyyYeHns nepunoaa apxmea

s = VArch(pathAttr).period(us,"DBArch.ArchiveChange");
T =s*1.0e6 + us;

/INnpyMep yCTaHOBKKU 3HAYEHUSA

s = SYS.tmTime(0);

us = 0.0;

val = 3.14;

vArch(pathAttr).set(val, s, us);

vArcBuf — bydep apxmea 3HaueHun (VArhBuf)

Onucanue: MNony4yeHne obbekTabydepa apxmBa 3HaAYEHUN

BbIMOJIHEHNA NPOMEXYTOYHbIX OI'IepaLlI/IIZ Had KagpamMn OaHHbIX.

(VArchObj) ans

MapameTpbi:

ID MapameTp Tun Pexum Mo ymonyaHuto

rez = PesynbTaTt O6bekT(VArchObj) = BoaspaTt

tp Tun  3HayeHun apxuBa (0- Lenbin Bxoa 1
Boolean, 1-Integer, 4- Real, 5-

Sz MakcumanbHbI pasmep bydepa  Llenbin Bxoa 100

per [lepuognyHocte 6Gycdepa (B Lenbin Bxon 1000000
MUKpPOCEKyHAaXx)

hgrd Pexum «XKecTkas cetka Jlornyeckui Bxona 0

hres Pexnm “Bbicokoro paspelueHusi Jlornyeckum Bxon 0
BpeMeHU (MUKpocekyHabl)”
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17.5.2 ®yHkyuu pabombi ¢ aCMPOHOMUYECKUM 8pPEMEHEM

tmFStr - CTtpoka BpeMeHn.
Onucanue: lNpeobpasyeT abconoTHOE BpeMS B CTPOKY HyXHOro dopmaTta. 3anucb

dopmata cootBeTcTByeT POSIX-dyHKumn strftime.

MapameTpbi:

ID MapameTp Tun Pexum | [No ymonyanuio

val Ctpoka nonHon gatel ~ CTpoka BosBpaTt

sec  CekyHapbl Llenbin Bxopn 0

form ®opmat Ctpoka Bxog %Y-%m-%d
Mpumep:

using Special.FLibSYS;
test=tmFStr(SYS.time(),"%d %m %Y");
messPut("Example”,0,"tmFStr(): "+test);
tmDate — nonHasa gaTta.
Onucanwne: Bo3spaluaeT NonHyto AaTty B CeKyHAax, MUMHyTax, Yyacax u T.4, UCXoas u3

abcontTHOro BpemMeHun B cekyHgax ot 1.1.1970.

MapameTpebl:
ID MapameTp Tun Pexum Mo ymonyaHuio
fullsec [MonHble cekyHabl Llenbin Bxopn 0
sec CeKyHapbl Llenbin Bbixon 0
min MuHyTHbI Llenbin Bbixon 0
hour Yacel Llenbin Bbixoa 0
mday JleHb mecsaua Llenbin Bbixoa 0
month Mecsuy, Llenbin Bbixoa 0
year lNog Llenbin Bbixon 0
wday [leHb Hepenun Llenbin Bbixon 0
yday [eHb B rogy Llenbin Bbixog 0
isdst Daylight saving time Llenbin Bbixoa 0
Mpumep:

using Special.FLibSYS; curMin=curHour=curDay=curMonth=curYear=0;
tmDate(tmTime(),0,curMin,curHour,curDay,curMonth,curYear);
messPut("test",0,"Tekywasa munyTa: "+curMin);
messPut("test",0,"Tekywun yac : "+curHour);
messPut("test",0,"Tekywun geHb: "+curDay);
messPut("test",0,"Tekywun mecau: "+curMonth);
messPut("test",0,"Tekywun roa: "+curYear);

tmTime - abconoTHOE BpeMS.
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Onucanwne: BosBpawaet abconioTHoe Bpems B cekyHaax oT anoxu 1.1.1970 wn

MUKpOCeKyHOaX, ecrin <usec> YCTaHOBJIEH B HeEOTpuULaTeribHoe 3Ha4YeHne.

MapameTpebl:
\ ID MapameTp Twvn Pexnm Mo ymonyaHuto
\ sec CekyHapbl Llenbin BosspaTt 0
\ usec MwukpocekyHabl Llenbin Bbixoa -1

tmStr2Tm — KoHBepTauusa CTPOKU BO BpeMS
OnucaHue: BosepawaeTt Bpemda B cekyHgax ot 1.1.1970, ucxooa m3 CTPOKOBOWM
3anvcu BpeMeHu, B COOTBETCTBUM C yKa3aHHbIM WwabnoHom. Hanpumep, wabnoHy "%Y-%m-
%d %H:%M:%S" cootBeTcTBYET Bpems «2006—08—-08 11:21:55».

MapameTpebl:
ID MapameTp Tun Pexum Mo ymon4yaHuto
sec CekyHabl Llenbin Bosgpatr O
str Ctpoka gatbl Ctpoka  Bxop
form dopmart 3anucu gathl Ctpoka  Bxop %Y-%m-%d %H:%M:%S

tmCron - nnaHnpoBaHue BpeMeHu B coopmate Cron.
Onucanve: BosepalwaeT Bpemsi, crinaHupoBaHHoe B popmarte crtaHgapta Cron

HaunHasa oT 6a3oBoOro BpeMeHU unn ot Tekyero, ecrm ©asoBoe He YKa3aHo.

MapameTpbi:
ID MapameTp Tun Pexum Mo ymonyaHuio
res PesynbTtat Llenbin  Bosepar 0
str 3anucb B ctaHaapTe Cron Ctpoka Bxopg *ok ok ok k
base ba3soBoe Bpems Llenbin = Bxopg 0

17.5.3 ®yHkyuu pabomsi c coobw,eHuUsiMu

messGet - 3anpoc CUCTEMHbIX COOBLLEHNNA.

MapameTpbi:

ID MapameTp Tun Pexum Mo ymonyaHuio
rez PesynbTar O6bekt(Maccue  Bosspar

btm Bpema Havana Llenoe Bxog

etm Bpems koHua Llenoe Bxop

cat KaTteropus Ctpoka Bxon

lev YpoBeHb Llenbin Bxopn

arch |~ ApxuBaTop Ctpoka Bxopg

messPut - reHepaumsa coobLLeHus.
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OnucaHue: PopmMMpoBaHME CUCTEMHOIO COOBLLIEHUS.

MapameTpebl:
ID MapameTp Tun Pexum [1o ymonyaHuio
time = Bpewms Ctpoka BXxog
cat KaTteropus Ctpoka Bxopg
lev YpoBeHb coobueHus Llenbin  Bxopg
mess TekcT coobLieHmns Ctpoka Bxopg
Mpumep:

rnd_sq_grll_lineClr="red";
Special.FLibSYS.messPut("Example”,1,"Event:"+rnd_sq_gr12_leniClr);

messPut2 - reHepaunsa coobLLeHNss C OTMETKOM BPEMEHM.

OnncaHue: NOMeCTUTb COBLLIEHNE C OTMETKOW BPEMEHUN B CUCTEMY.

MapameTpbi:
ID MapameTp Tun Pexum [1o ymonyaHuto
time  Bpems Ctpoka BXxog
cat KaTteropus Ctpoka Bxopg
lev YpoBeHb coobuweHuns Llenbin | Bxopg
mess TekcT coobLeHus Ctpoka Bxopg

17.5.4 ®yHKyuu pabomsi co cmpokamu

strSize - nonyyeHne pasmepa CTPOKW.
OnucaHue: Mcnonb3yeTcs Ans nory4YyeHns pasmepa CTPOKM.

MapameTpebi:

ID Ilapamerp Tun exum [lo ymomyanuto
rez Pesynprar Ilenmsrii Bosspar
str  Crpoxka Crpoka Bxon

strSize8 - nonyyenwe ctpokn (UTF8).
OnucaHue: Ucnonb3yeTcs gng nonyvyeHus pasmepa ctpokn UTFS.

MapameTpbi:

ID TIlapamerp Tun  Pexum Ilo ymomuanuro

rez Pesynbrar Ilenwiii Bosspar

str  Ctpoka Crpoka Bxon

strSubstr — nony4eHne 4acTn CTPOKMW.
Onucanwne: NcnonbayeTcsa AN NOMyYeHUss YacTu CTPOKM.

NapameTpbl:
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ID T[Mapametp Twvn Pexum Mo ymonyaHuto
rez Pesynbtatr CTtpoka Bosspar

str CTtpoka Ctpoka Bxoa

pos lNo3nuus Llenbin Bxog 0

n KonunyectBo Llenbin Bxog -1
Mpumep:

using Special.FLibSYS;
test=strSubstr("Example”, 0, strSize("Example"),-1);
messPut("Example”,1,"ReturnString: "+test);

strinsert — BcTaBka O4AHOW CTPOKWU B APYrYHO.

OnucaHwue: |/|CI'IOJ'Ib3yeTCFI Ansi BCTaBKWU OQHOM CTPOKM B Opyryto.

MapameTpbi:

ID MapameTp Tun Pexum Mo ymonyaHuio
str Ctpoka CTtpoka Bbixog

pos Mo3numna Llenbin Bxog 0

ins BcTtaBnaemas Ctpoka Bxog

strReplace - 3ameHa 4acTu CTPOKUN APYron.

OnucaHue: Mcnonb3yeTcs Ans 3ameHbl YacTu CPOKW APYro CTPOKOMN.

MapameTpebl:
ID MapameTp Tun Pexum Mo ymonyaHuto
str Ctpoka Ctpoka Bbixog
pos @ [llosnuus Llenbin Bxop 0
n Konnyectso Llenbin Bxoa -1
repl  3ameHstowas Ctpoka Bxog

strParse - pa3top CTpokM No pasaenuTento.

Onucanue: Ncnonb3yeTcs B pa3bope CTPOKM Mo pasgenurento.

MapameTpbi:
ID MapameTp Tun Pexum Mo ymonyaHuio
rez PesynbTat Crtpoka Bosspar
str Ctpoka Ctpoka Bxon
lev YpoBeHb Llenbin Bxopa
sep Paspgenutenb Ctpoka Bxon
off CwmelleHue Lenbin Bbixon

strParsePath — pas6op nyTn Ha 4YacTu.

Onucanue: Ucnonb3yeTca gns pasdopa nyTy Ha SNeMEHTbI.
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MapameTpbi:

ID MapameTp Tun Pexum Mo ymonyaHuio
rez PesynbTar CTtpoka Bosepart
path TyTb Ctpoka Bxoa
lev YpoBeHb Lenbin Bxon
off CwmelleHune Llenbin Bbixoa
strPath2Sep- nyTb K pasgeneHHon CTpoke.
Onucanue: Mcnonb3yeTca ons npeobpa3oBaHus NyTU B pasgesieHHY0 CTPOKY.
MapameTpebl:
ID MapameTp Tun Pexum Mo ymonyaHuio
rez PesynbTar Ctpoka BosepaTt
src Pecypc Ctpoka Bxoa
sep Cenapatop CTtpoka Bxon

StrEnc2HTML — npeobpasoBaHue CTPOKn B koanposky HTML.
OnucaHue: Ncnonb3yeTcs ans KogmpoBaHusi CTpokn B HTML.

MapameTpebl:

ID lMapameTp Tun Pexum [lo ymonyaHuio
rez Pe3ynbTtaT CTpoka Bosspar
src ctounnk Ctpoka Bxopg

SstrEnc2Bin - kogupoBaHue TekcTa B OMHapHbIN BUA,.

Onucanne: Wcnonb3yetcs AOns KoOAWPOBaHWS TekcTa B OWHApHbIA  BuUA, U3

dopmaTta<00 A0 FA DE>.

MapameTpbl:

ID lNapameTtp Tun Pexum [lo ymonyaHuto
rez Pe3ynbTtaT CTpoka Bosspar
src UctouHnk Ctpoka Bxoa

strDec4Bin — gekogupoBaHue TekcTa u3 GuHapHoro BMAaa.

Onucanue: |/|CI'IOJ'Ib3yeTCFI ana pgexkoampoBaHUA TeKCTa U3 6VIHapHOFO Bnga B

dopmat <00 AO FA DE>.

MapameTpbl:

ID MNapameT Twun Pexum [lo ymonyaHuto
rez Pesynbta CTtpoka BosspaTt
src WctouHuk Ctpoka Bxog
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real2str - npeobpasoBaHNe BELLECTBEHHOIO B CTPOKY.

Onucanue: Ncnonb3yeTcsa ansi npeobpas3oBaHnsi BELLECTBEHHOIO B CTPOKY.

MapameTpebl:

ID WNma Twvn Pexum  [lo ymonyaHuo
rez Pesynbta CTpoka BosspaTt

val 3HaveHune BewectBeHHoe Bxopg

prc To4HocTb Lenoe Bxon 4

tp Twn Ctpoka Bxoa “f

int2str - npeobpasoBaHMe LLeNoro B CTPOKY.

Onucanwue: |/|CI'IOJ'Ib3yeTCFI and npeo6pa303aH|/|;| Liesioro B CTPOKY.

MapameTpebl:
ID Nms Tun Pexum Mo ymonyaHuio
rez PesynbTar Ctpoka Bosspart
val 3HauyeHue Llenoe Bxopg
base basa, nogaoepxusatorcs: 8, 10,16 Llenoe Bxopg 10

str2real-npeobpa3oBaHne CTPOKN B BELLECTBEHHOE.

OnucaHnue: Ucnonb3yeTcs ans npeobpas3oBaHUsi CTPOKM B BELLLECTBEHHOE.

MapameTpebl:

ID Nma Tun \Pex(le \I‘Io YMOJTHaHUIO
rez PesynbTa BewecTtBeHHO Bosspar

val 3HaueHune CTpoka Bxon

str2int - npeobpasoBaHne CTPOKM B LIESIOE.
OnucaHue: Ucnonb3yeTca ons npeobpa3oBaHWsi CTPOKM B LieSoe.

MapameTpbi:

ID UNmsa Tun Pexum  [lo ymonyaHuo
rez Pesynbtat Lenoe Bosepar

val 3HauyeHne Ctpoka Bxopg

base OcHoBa Lenbin  Bxopg 0

17.5.5 ®yHKkyuu pabomsbi c seujecmeeHHbIM

floatSplitWord - pasgenenue float Ha crnosa.
Onucanwne: Pasgenenue float (4 6aniToB) Ha cnoBsa (2 6anTa).

NapameTpbl:
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ID MNapameTp Twun Pexum  [lo ymonyaHuio
val 3HadeHue BelecTtBeHHoe Bxoa

wl Cnoso 1 Llenbin Bbixoa

w2 Cnoso 2 Uenbin Bbixoa

floatMergeWord - o6veaunHeHue float na cnos.

Onucanwne: O6beguHeHue float (4 6anToB) n3 cnos (2 6anTa).

MapameTpbi:
ID Mapametp Tun Pexum Mo ymonyaHuio
rez Pesynbtatr BelectBeHHoe BoaspaTt
wl Cnoso 1 Llenbin Bxopn
w2 Cnoso 2 Llenbin Bxopn

doubleSplitWord — pasgeneHue Ha cnosa.

Onucanue: Pasgenenne double (8 6anT) Ha crioBa (26awTa).

MapameTpbl:
ID Mapametp Tun Pexum Mo ymonyaHuio
val Pesynbtatr BellectBeHHoe BoaspaTt
wl Cnoso 1 Llenbin Bxopn
w2 Cnoso 2 Llenbin Bxopn
w3 Cnoso 3 Lenbin Bxopg
w4 Cnoso 4 Llenbin Bxopn

doubleMergeWord — 06beanHeHune double na cnos.

Onucanue: O6beanHeHue double (8 6anT) n3 cnoe (26anta).

MapameTpbl:
ID Mapametp Tun Pexum [lo ymonyaHuio
rez Pesynbtatr BeuwecTtBeHHOe BosspaTt
wl  Crnoso 1 Llenbin Bxog
w2 CnoBo 2 Llenbin Bxog
w3 Cnoso 3 Lenbin Bxog
w4 Cnoso 4 Lenbin Bxog

CRC - o6beguHeHue float n3 crnos.

Onucanue: NcnonbsyeTcs ana co3ganunsa yHuduumposaHHoro koga (CRC) wvprHon
8-64 owur.

NapameTpbl:
ID MapameTp Twvin Pexum [1o ymonyaHuto
rez Pesynbrar Llenoe Bosspar
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poly

wight
init

[ata Ctpoka
Polynomial Llenbin
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WnpuHa Llenbin
NpeHTudukaTtop Llenbin

Bxop
Bxopn

Bxopn
Bxopn
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NMPUNOXEHMUE 1

Mpumep nuctuHra cpanna dac.xml
<?xml version="1.0" encoding="utfg8"?>
<config xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation='dac.xsd' codepage="utf8">

<dirs>
<dir name="etc" path="etc" />
<dir name="log" path="log" />
<dir name="tmp" path="tmp" />
</dirs>

<view x="5" y="25" width="1024" height="600" />

<debug level="8" wnd="no" log="no" />

<snmphosts>
<host id="100001" addr="127.0.0.1" /> <!-- ServerCpuMain -->

<host id="100003" addr="199.168.190.22" />
<I--MOXA Modbusl-->

</snmphosts>

<threads>

<thread type="snmp" tupdt="1000" mupdt="60000"

caption="datathread_snmp" logid="001"/>

</threads>

<network id="001" port_r="3725" port_t="3726" logid="002" /> <!I--080-->

<clients>
<client id="055" addr_b="127.0.0.1" addr_r="127.0.0.1" caption="dsc"/>
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<client id="056" addr_b="199.168.190.16" addr_r="199.168.190.16"

caption="dsc"/>

</clients>

<logs>
<log id="001" caption="snmpthread"/>
<log id="002" caption="udpserver"/>

</logs>

<base>
<l-- ServerCpuMain 100001 -->
<l-- snmpd connect -->
<snmp id ="100001000"
ptype = "value"
vtype = "short"
addr =".1.3.6.1.2.1.1.3.0"

fval ="1"
gval ="0"
rexp ="*\s+"

update ="1000" >

</snmp>

<l-- ipHCInOctets(loadnetwork) -->

<snmp id ="100001004"
ptype = "value"
vtype = "string"
addr ="1.3.6.1.2.1.31.1.1.1.2.4"
rexp ="*\s+"
sdep ="100001000"
update ="10000" >

</snmp>
<l-- ipHCOutOctets(loadnetwork) -->
<snmp id = "100001005"

ptype = "value"
vtype ="string"

352



addr ="1.3.6.1.2.1.31.1.1.1.15.4"
rexp ="*\s+"
sdep ="100001000"
update ="10000" >
</snmp>

<l-- physicalloiallMb -->

<snmp id ="100001008"
ptype = "value"
vtype = "double"
rexp ="*\s+"
addr ="1.3.6.1.2.1.25.2.3.1.5.1"
sdep ="100001000"
math ="*;1024/;1024 /;1024"
send ="no"
update ="10000" >

</snmp>

<l-- physicalUsed1Mb -->

<snmp id ="100001010"
ptype = "value"
vtype = "double"
rexp ="*\s+"
addr =".1.3.6.1.2.1.25.2.3.1.6.1"
sdep ="100001000"
math ="*;1024/;1024 /;1024"
send ="no"
update ="10000" >

</snmp>

<!-- physicalFreelMb -->
<calc id ="100001011"
ptype = "value"
vtype = "double"
math =",100001008 -,100001010" >
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</calc>

<l-- discloiallMb -->

<snmp id ="100001012"
ptype = "value"
vtype = "double"
rexp ="*\s+"
addr =".1.3.6.1.2.1.25.2.3.1.5.32"
sdep ="100001000"
math ="*;4096 /;1024 /;1024"
send ="no"
update ="10000" >

</snmp>

<l-- discUsed1Mb -->
<snmp id ="100001013"
ptype = "value"
vtype = "double"
rexp ="*\s+"
addr =".1.3.6.1.2.1.25.2.3.1.6.32"
sdep ="100001000"
math ="*;4096 /;1024 /;1024"
send ="no"
update ="10000" >

</snmp>

<!-- discFree 1Mb -->

<calc id ="100001014"
ptype = "value"
vtype = "double"

math =",100001012 -,100001013" >
</calc>

<l-- MOXA Modbus1 -->

<!-- snmpd connect -->

<snmp id ="100003000"
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</snmp>
<!l-- ifOperStatusl -->

<snmp

ptype = "value"

vtype = "short"

addr =".1.3.6.1.2.1.1.3.0"
fval ="1"

gval ="0"

rexp ="*\s+"

update ="1000" >

id ="100003001"
ptype = "value"
vtype = "short"
rexp ="*\s+"
addr =".1.3.6.1.2.1.2.2.1.8.1"
sdep ="100003000"
update ="5000" >

<rule key="1" value="0" />

<rule key="2" value="1" />

<rule key="3" value="1" />

</snmp>
<l-- ifOperStatus2 -->

<snmp

id = "100003002"
ptype = "value"
vtype ="short"
rexp ="*\s+"
addr =".1.3.6.1.2.1.2.2.1.8.2"
sdep ="100003000"
update ="5000" >

<rule key="1" value="0" />

<rule key="2" value="1" />

<rule key="3" value="1" />
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</snmp>
<!l-- ifOperStatus3 -->

<snmp id = "100003003"
ptype = "value"
vtype = "short"
rexp ="*\s+"
addr =".1.3.6.1.2.1.2.2.1.8.3"
sdep ="100003000"
update ="5000" >

<rule key="1" value="0" />
<rule key="2" value="1" />

<rule key="3" value="1" />

</snmp>
<!l-- ifOperStatus4 -->

<snmp id ="100003004"
ptype = "value"
vtype ="short"
rexp ="*\s+"
addr =".1.3.6.1.2.1.2.2.1.8.4"
sdep ="100003000"
update ="5000" >

<rule key="1" value="0" />
<rule key="2" value="1" />
<rule key="3" value="1" />

</snmp>

</base>

</config>
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NMPUNOXEHMUE 2

Mpumep nuctuHra cpanna dsc.xml
<?xml version="1.0" encoding="utfg8"?>
<config xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation='dsc.xsd' codepage="utf8">

<dirs>
<dir name="etc" path="etc" />
<dir name="log" path="log" />
<dir name="tmp" path="tmp" />

</dirs>

<debug level="8" log="no" />

<network _c id="055" port_r="3726" port_t="3725" updt="500" lupdt="1000"
vupdt="1000" logid="001" />
<network_s id="000" port_r="3728" port_t="3727" logid="002" />

<servers>

<server id="001" addr_b="127.0.0.1" addr_r="127.0.0.1"
caption="ServerCpuMain" />

<server id="081" addr_b="199.168.190.16" addr_r="199.168.190.16"
caption="ServerCpuRes" />

<server id="005" addr _b="199.168.190.28" addr r="199.168.190.28"
caption="Armingener" />

<server id="006" addr_b="199.168.190.34" addr_r="199.168.190.34"

caption="ArmAsn" />

</servers>

<clients>
<client id="901" addr _b="127.0.0.1" addr_r="127.0.0.1" port="3724"
caption="scada" />

</clients>
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<logs>
<log id="001" caption="udpclient"/>
<log id="002" caption="udpserver"/>
</logs>

<base>

<l-- ServerCpuMain -->
<l-- PU 100001 -->
<through id="100001000" serv="001" vtype="short"
<through id="100001004" serv="001" vtype="string"
<through id="100001005" serv="001" vtype="string"
<through id="100001008" serv="001" vtype="double"
<through id="100001010" serv="001" vtype="double"
<through id="100001011" serv="001" vtype="double"
<through id="100001012" serv="001" vtype="double"
<through id="100001013" serv="001" vtype="double"
<through id="100001014" serv="001" vtype="double"

<l-- MOXA Modbusl -->

<through id="100003000" serv="001" vtype="short"
<through id="100003001" serv="001" vtype="short"
<through id="100003002" serv="001" vtype="short"
<through id="100003003" serv="001" vtype="short"
<through id="100003004" serv="001" vtype="short"

<l-- ServerCPUres -->

<through id="101181000" serv="081" vtype="short"
<through id="101181004" serv="081" vtype="string"
<through id="101181005" serv="081" vtype="string"
<through id="101181008" serv="081" vtype="double"
<through id="101181010" serv="081" vtype="double"
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<through id="101181011" serv="081" vtype="double" />
<through id="101181012" serv="081" vtype="double" />
<through id="101181013" serv="081" vtype="double" />
<through id="101181014" serv="081" vtype="double" />

<!-- ARmIngener -->

<through id="100005000" serv="005" vtype="short" />
<through id="100005004" serv="005" vtype="string" />
<through id="100005005" serv="005" vtype="string" />
<through id="100005008" serv="005" vtype="double" />
<through id="100005010" serv="005" vtype="double" />
<through id="100005011" serv="005" vtype="double" />
<through id="100005012" serv="005" vtype="double" />
<through id="100005013" serv="005" vtype="double" />
<through id="100005014" serv="005" vtype="double" />
<through id="100005015" serv="005" vtype="short" />
<through id="100005016" serv="005" vtype="short" />
<through id="100005017" serv="005" vtype="string" />
<through id="100005018" serv="005" vtype="string" />
<through id="100005019" serv="005" vtype="string" />
<through id="100005020" serv="005" vtype="string" />

<I-- ArmAsn -->
<through id="100006000" serv="006" vtype="short" />
<through id="100006004" serv="006" vtype="string" />
<through id="100006005" serv="006" vtype="string" />
<through id="100006008" serv="006" vtype="double" />
<through id="100006010" serv="006" vtype="double" />
<through id="100006011" serv="006" vtype="double" />
<through id="100006012" serv="006" vtype="double" />
<through id="100006013" serv="006" vtype="double" />
<through id="100006014" serv="006" vtype="double" />
<through id="100006015" serv="006" vtype="short" />
<through id="100006016" serv="006" vtype="short" />
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<through id="100006017" serv="006" vtype="string" />
<through id="100006018" serv="006" vtype="string" />
<through id="100006019" serv="006" vtype="string" />
<through id="100006020" serv="006" vtype="string" />

</base>

</config>
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Koabl eanuHny namepeHuns

Kon EonHuubl nsmepeHus
6 PSI

7 Bap

11 Mackanb

12 Kunonackarnb

16 rannoH/MunyTy

17 Jlutp / MunyTty

19 MeTp kybuuecknin/ac
20 Feet / Cekynay

21 MeTp / CekyHay

22 rannoH / Cekynay

24 Jintp / CekyHay

26 Feet kybuyeckun / CekyHay
27 Feet kybuueckun / [leHb
32 pagyc LUenbcus

33 Npagyc ®apeHrenta

35 KenbBuH

36 MwunnusonsT

38 BonbT

40 ["annoH

41 Jintp

43 MeTtp Kybuueckuin

50 B MUHYTY

51 B CEKyHay

52 B Yac

53 B A€Hb

112 | Feet kyBuyeckun

130 | Feet kybuyeckun / Hac
131 | Feet kybu4yeckun / MuH
132 | bappens/CekyHay
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133 | bappens/MunyTty
134 | bappenb/ac
135 | bappenb/OeHb
136 | Nannon/Mac

138 | Jlutp/Mac

235 | Mannon/deHb
237 | Meranackanb
246 | Jlutp/OeHb

247 | Oeunben
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NMPUNOXEHUE 4

PacwudpoBka ctatycoB komaHa moaynsa HART

Cratyc Twvn PacwudpoBka
craTtyca

passed 1 BbinonHeHo ycnewHo
Passed parameter too small 1 BBegeHHbIM napameTp CNULWKOM Marn
Write-protect mode 1 Pexum 3awmTbl oT 3anucu
Set to nearest possible 1 YcTtaHoBneHo B Onwxkanwee BO3MOXHOE
value 3HayeHue
Update in progress 1 O6HoBnNeHNe B npoLecce
Not in proper current mode 1 He BepHoe 3HauyeHue Toka (puKkcmpoBaHoO
(fixed at 4 mA or 20 mA) oT 4 no 20 MA)
In multidrop mode 1 B multidrop pexunme
Applied process too high 1 3Ha4yeHne CrnLLIKOM BENUKO
Applied process too low 1 3HayeHne CrKom Mano
Lower range value too low 1 HwxHUIM npeaen cnuwkom man
Lower range value too high 1 HwXHUIM npegen CNULWKOM BbICOK
Upper range value too high 1 BepxHuin npegen CrmwKkoM BbICOK
Upper range value too low 1 BepxHuin npegen cnvwkomMm man
Both range values out of 1 O6a npegena BbIXOOAT 3a AnanasoH
limits
Span too small 1 3Ha4vyeHne CrnLKOM Mano
Pushed upper range value 1 BepxHee 3Ha4eHWe BbILWIIO 3a AnanasoH
over limit
Command not implemented 1 KomaHaa He paspaboTaHa
Field device malfunction 2 HewncnpasHoctb HART-ycTponctea
Configuration changed 2 KoHurypauusa nameHeHa
Cold start 2 Oxunpaetca 3anyck
More status available 2 Bornbuwe cratyca goctynHo (B 48 komaHae)
Analogue output current 2 3Ha4veHne ToKa yCTaHOBIEHO

fixed
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Cratyc Tun PacwudpoBka
cTaTtyca
Analogue output saturated 2 3Ha4yeHne ToKka BEPHYNOCb B HOpMasbHbIv
pexmm
Non primary variable out of 2 He ocHoBHas nepemeHHas Bblwna 3a
limits rpaHuuy guManasoHa
Primary variable out of limits 2 OcHoBHag nepemMeHHas BbiLSia 3a rpaHuuy

AvanasoHa
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BA
o3y
oC
no
API

HTML
SCADA

NEPEYEHb NPUHATbLIX COKPALLEHUNA

0a3a AaHHbIX

ornepaTUBHOE 3anoMuHaloLLee YCTPOMCTBO

onepauuoHHas cuctema

nporpaMmmHoe obecneveHune

application programming interface (nporpammHbIin  MHTEpdenc
NPUNOXeHUA)

A3bIK rMnepTekcToBon pasmeTkun (Hypertext Mark-up Language)
ancneTyepckoe ynpaesneHune n cbop gaHHbix (Supervisory Control And

Data Acquisition)
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JInct peructpaumm nameHeHumn

N3m.

Homepa nuctos (cTpaHu)

n3meHe

HHbIX

3aMeHe

HHbIX

HOBbIX

aHHynup

OBaHHbIX

Bcero
nucToB
(cTpaHuu)

B JOKYM.

Ne

[OKyMeHTa

Bxogsawmn

Ne conpoBo

ONTENbHOro
OOKYM. 1

narta

Moan.

Hata
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