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Mo «CTPUUMMEP»

1. O6wMne cBeAeHUsA O nporpam

MO «Crpummep» (OT aHrn. stream — noTok, streamer — B Hawem cry4ae
nogpasymeBaeTcda: nepejalwnii  NOTOK  AaHHbIX) npeactaBnger  cobon
KOHCO/IbHYIO YTUAUTY, NpefHa3HadYeHHylo Ansa TpaHchopmaunnm MnpoToKona
ADCCluster (npotokon obmeHa gaHHbiMu ¢ AL npounssogctea OOO «[ TJ/1AB»
cepum DOXXX) B NpoCTOM NOTOK AaHHbIX, nepegaBaemblx C nomouwbto TCP-
COefMHEHMA.

MO «CTpuMMep» NCNOMb3YETCH B Ka4YeCTBE NPOMEXYTOUYHOIro npeobpasoBaTend
AaHHbIX ONs opraHmlaumn nepegadm gaHHbix ot AL B knneHntckoe MO gnga
panbHenwen obpaboTkn. Knnentckum NO moxet anatbea MO «GTLy», MO «GTLD-
DESKTOP», MO «GTLD-DAEMON» unu pgpyroe nporpamMmHoe obecnevyeHue,
CO3aHHOE B COOTBETCTBUM C AaHHbIM PYKOBOACTBOM.

MO «Ctpummep» coBmectumo ¢ OC Windows un Linux.
NpepycmoTpeH Takxe Docker-koHTenHep anga 3anycka N0 «Ctpummeps.

Onctpubytmebl MNO «Ctpummep», Docker-koHTenHep ¢ MO «Ctpummep», a Takxe
AaHHOE PYKOBOACTBO, AOCTYMHbI A9 CKaYMBaHMSA MO CCbISIKE:

https://downloads.gtlab.pro/files/streamer/
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2. CTpyKkTypa nporpaMmmsl

Ha pucyHke 1 npeacraBneHa cTpyktypHasa cxema N0 «Ctpummeps.

[anHble ana |_|0pT
SLOTIOl | TCP-Cepeep[0] | Aa@HHbIXO
Mook > (SLOT 0) ToP
OaHHbIX Appo
UHTepdpelic ALM A a a
rOpUTMbI
ADCCLUSTER |« > Tirop . :
7000/UDP MapLipyT13auum a a
OaHHbIX TePC N Mopt N
-CepBep OaHHbIX
; —>
A [aHHble ana (SLOT [N]) TCP 8
SLOTIN]
A 0]
S
HTTP
v API S
GTLD-SCADA-PUBLISHER T
[}
KoHTponnep E
KOH churypanum v
A HTTP-cepsep
/streamerConfig 7000/TCP
/slotState
KoHurypaLmoHHblit /stackState
caiin /connectionsState

PucyHok 1 — CtpyktypHaa cxema 10O «Ctpummep»

Aopo nporpaMmmbl obecrneyvynmBaeT MapLIpyTM3auumio noTtoka AdaHHbix ot AU k
cepBepam TCP-coeanHeHuin. [aHHble MapLpyTU3MPYIOTCH B 3aBUCUMOCTU OT
Co3aHHOM nosib3oBatenemM KoHdurypaumn. KoHdurypaums onpegenset
nepeyeHb BXoAHbIX noptoB AL, gaHHbIe OT KOTOPbLIX OyAyT NepeHanpaB/ieHbl Ha
TOT Unu nHom TCP-cepsep.

3amMeuvaHue: B pokymeHTe Ong obo3HadeHusa dusmdeckmnx BxogoB ALl
NCNONb3yeTca CMOBO «MNOPT», ANs 00603Ha4YeHUs formdyeckoro Bbixoga mn3s 10
«CTpnMMep» UCNOMNb3yeTCa CMNOBO «KaHan». 2TV 0003Ha4YeHUs NepekInKalTCs,
KaK C TEPMUHONOIMNEN KOHPUIypPaUMOHHbIX hansoB, Tak B K/O4Yax OOBEKTOB,
xapaktepusyoLwmnx coctosgHue MO, 1 BO MHOMMX ApYrux ciy4dasx.

ns o603HayYeHMs COBOKYMHOCTM BbIXOAHbLIX KaHafoB W WUX COOTBETCTBUE
BXoAHbIM noptam AL ncnonbsyetca tepMnH «cnot» (SLOT). Apyrumn cnoBamu,
CNOTbl ONPeAensatoT CBA3b MeXAy BbIXoAHbIMM KaHanamm MO n BXogHbIMW NopTamm
ALN. OgnH asksemnngap MO moxeT obcnyxmBatb NPOU3BOBLHOE KOMMYECTBO
CNOTOB, KaXAbl CMOT MOXET coAep>XXaTb MPONU3BO/IbHOE YNC/IO KAaHANOB, KaXabli
KaHan npukpennéH kK ogHomy nopty AU, npu atom B nobom c/ote Moryt
NPUMEHSATBCA KaHasibl, UCMOb3yloLWmMe OgHN U Te Xe BXoAHble nopTtbl ALIM.
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MO «CTPUMMEP»

Kaxgomy cnoty cootBetctByeT oanH TCP-cepBep 1 nepedyeHb BXOAHbIX MOPTOB
AL, naHHbIe OT KOTOPbLIX OyAyT NepenaBaTbCda Yepes Hero. [lopaaok cnegoBaHnsA
KaHanoB B KOH(Urypaumm cnota MMeeT 3Ha4eHNe — B TaKOM Xe Mopsaake AaHHble
OyoyTt pa3MelwleHbl B TCP-Tpadumke. KoHdurypaumss cnoTtoB onpegensieTca
COOTBETCTBYIOLMM KOH(PUIYPALMOHHBIM (hansiom.

Ona kKoppekTHon paboTbl KAMeHTckoro O OHO AO0/MKHO BbLIMOMHUTL YTEHUEe
Tekywen koHpurypaumm NO nytem BbinonHeHnsa HTTP-GET 3anpoca Ha agpec
«/streamerConfig» — gna atoro B coctaB O Bknwo4veH HTTP-cepBep. MNonyuus
TEKYLLYIO KOHhurypaumo KnmeHtckoe MO MOXET oCywecTBUTb NOAKNIOYEHME K
Hy>xHOMYy TCP-cepBepy n BeCtn 06paboTKy noslydaeMbiX AaHHbIX. Kpome 3Toro,
Ana MmoHuTopuHra coctosaHusa MO v AL, nogkntoYeHHbIX K HEMY, MPeayCMOTPEHbI
Tpn HTTP-meTopa: «/slotState», «/stackState» n «/connectionsState». NMogpobHee
onucaHWe [aHHbIX MEeTOAOB W OCTalslbHble BOMPOCbl WHTerpauum 1O B
pa3zpabaTbiBaeMOE K/IMEHTCKOE NPUIOXeEHNE PaCCMOTPEH B pa3gene 7.

MO ocHaweHo noagaepxkoii APl Bsanmopencteua ¢ GTLD-SCADA (nHtepdeinic
PUBLISHER). 210 no3Bonser OCywWecTBNATb B3auMOLENCTBME C BHELLHUM
cepBucamu, NyTém nepepavm UM ¢ 3agaHHoOM NepmnogmnyHocTbio coctoanma MO, a
TaKXXe AaCUHXPOHHYIO Mnepefavdy cooOWeHUn O COoObITUAX, BO3HMKAKOLWUX B
npouecce pabotbl NO. K Takmm COObITUSAM OTHOCATCA: c6bou B paboTte AL,
n3MeHeHune coctosaHuii noptoB AL, nogknoyeHne mn OTKIOYEHNE KITMEHTCKUX
NPUIOXEHUIW U T.M.

NoopoOHee ocoBeHHOCTM paboTtbl APl UM3N0XeHbl B COOTBETCTBYHOLLEN
AokyMeHTtauum [1, 2]. 27101 API Tak)Ke MOXHO UCnonb3oBaTtb An4a nHrerpaumm MO B
paspabaTtbiBaeMoe NpuioXeHue.
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Mo «CTPUUMMEP»

KoHgurypupoBaHue MO BbINOMHAETCA C MOMOLLbIO KOHUIYypaLuMoHHOro cana.

Mpn 3anycke MO nyTb K KOHUrypaunoHHOMY daiiny MOXHO nepegaTtb 4vepes
aprymeHT KOMaHAHOW CTPOKW, KaK MoOKa3aHO Ha pUCYHKe 2 wunam 4epes
nepemeHHyto okpyxenna CONFIG_FILENAME.

:\Program Files (x86)\streamer>streamer.exe

PucyHok 2 — 3anyck NO ¢ KoHpUrypaumMoHHbIM dhaiinom

Bo3amoxeH Takxe 3anyck MO 6e3 ncnonb3oBaHMs KOHUrypaunoHHoro daina.
3anyck 6e3 KOH(UrypaunmoHHoOro canna npuBegeTt K cregyrouwemy BapuaHTy
noBeaeHna (noBegeHne rno yMoA4YaHuI): KOHTPOAep KOoHhurypaumm BbINOAHUT
NONbITKY COeANHEHNS C NEPBbIM HaMAeHHbIM B ceTu AL, BbINONHUT YTeHne ero
KOH(urypaumm n co3gact eOUMHCTBEHHbIA C/10T B KOTOpPOM OyayT BCe MNOPThl
HangeHHoro ALLM, kaxgomy nopty AL 6yaeTt co3gaH COOTBETCTBYHIOLLMIA KaHan.
Ons atoro cnota nporpamma 3anyctut oamH TCP-cepBep n 6yaeT BbIMOMHATL
nepepavy gaHHbIxX co Bcex noptoB ALIIT BO BCe KNTIMEHTCKNE COeQNHEHNS, KOTOPbIE
OyayT nogkntoyatbcs K TCP-cepBepy. NHTepderic PUBLISHER 3agenctBoBaH He
oypet. Cooun ALIIM 6yayT npmBoAnTb K HEMEANEHHOMY 3aBepLueHunto padoTsl [M10.

KoHurypaumoHHblii hann Bko4aeT B ceba criegytowme pasgensoi:

e O6wwmin pasgen. KoHurypaums OCHOBHbIX NapameTpoB padoTtsl [10;

e Paspgen ycrpoinctB. Cnncok YCTPOWCTB, HacTporikm noptoB AL, pexumon
paboTbl BCTPOEHHOrO reHepatopa W BUOPO-KOHTPOANEPa, €C/IM TaKoBble
noaaepXMBaloTCS YCTPONCTBOM;

e Pasgen cnotoB. KoHdurypauma BbIXoAHbIX kKaHanoB [10, onpepenstowas
MapLUpyTU3aumio AaHHbIX, NocTynatowmx ns ALIM.

KoHurypaumoHHbli hain npencraBnder coboir TEKCTOBbIM (haiin B KOTOPOM B
dhopmaTte JSON onuncaHa koHdpurypaumnsa NMO. Knouum obLiero pasgena aBnaiotcs
Kto4YaMu MepBOro YpOBHS, MOAAEPXMBaEMble HACTPOMKWM oO6Lero pasgena
npeacraBnexbl B pasgene 3.1.

Pasgen KoH(pUrypmpoBaHnsa yCTpOMCTB pa3MeLLaeTca B KOPHEBOM KJltoye units n
ABNAETCH MAaCCMBOM OOBEKTOB HAaCTPOWMKM YCTPOMUCTB, NoapobHee ero CTpykTypa
packpblTa B pasgene 3.2.

Pasgen KoHpurypnpoBaHMa CAOTOB pa3MeLLlaeTcs B KOPHEBOM Krtode slots m
ABNAETCH MacCMBOM OOBLEKTOB HaCTPOWKW CMOTOB, NoAgpoOHee ero CTpPykKTypa
packpbiTa B pasgene 3.3.
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Mo «CTPUUMMEP»

3.1 O6wwmii pasaen KoHUrypaumMoHHoro caina

B tabnunue 1 npegcraBneHbl Ko4m o0LWero pasaena KoHurypaunoHHoro cana.

Tabnuua 1 — Kntouun obuero pasgena KoHpurypaumoHHoro caiina

Kniou Tun OvanasoH | KommeHTapwuii
napamMeTtpa 3Ha4YeHus
mod_id String String MpoeHtndurkatop moayns
httpPort Int 65535 MopT http-nHTepderica
initTime Int 0-100000 | Bpemsa nHuumnanmsaunm cteka AL, mc
defaultValue Float Float TpaHcanpyemoe npu c6oe 3HaueHne
controllerElapsedAlert Int 0-100 KOHTpOb 3a4ep>XKM OCHOBHOIO UMK/a, MC
fatalFail Bool True OctaHaBnuBartb O npu c6oax ALIM
False Mpoponxatb padoty npu c6oax AL
fixedMaster Bool True 3anpeleHo aBToMaTUYeCKN MEHATL MacTepa
False PaspelueHo aBTOMaTMYECKN MEHATH MacTepa
publisherURL String String URL HTTP-nHtepderca PUBLISHER [1]
publisherlntervalMs Int 0-10000 MHTepBan nepegaym o6bekTa COCTOSAHUN, MC [1]
stateRouteKey String String MapLUpyTHbI KNHOY COCTOAHWA [1]
eventsRouteKey String String MapLpyTHbI KNtoY cobbITniA [1]
units 1 1 Pasgen yctpoiicTs (n. 3.2)
slots 1 1 Pasgen cnotoB (n. 3.3)

e mod_id - B gaHHOM napaMeTpe yKa3blBaeTCH YHUKalbHbIM mnaeHTUudmkaTop
ak3emnnapa NMO. B cnyyae ncnonb3oBaHUA B CUCTEME HECKO/IbKUX 3K3EMIMISPOB
NO uenecoobpasHO UCMOMb30BaHME OAHHOIO napamMeTpa B Uensax pasgeneHus
COOOBLLEHNN O COOBLITUAX MOMYYEHHbIX OT Pa3/INYHbIX 3K3eMNNAPOB. TakxXe 3ToT
napameTp Bblgaetca yepes HTTP-metopg streamerConfig;

e httpPort - Homep nopta HTTP-cepBepa, N0 yMOMYaHMIO UCMOMb3YyeTCs MNopT
7000/TCP, namMeHeHne paHHOro napameTpa MoXeT ObiTb BOCTpeboBaHO MNpwu
3anycke HeCKoibkmnx konumn MO Ha ogHOM XOCTY;

e initTime - Bpema oxugaHus uHuumanulaumm AL, o ncreveHnmn paHHOro
BpeMEHU CTek OyaeT nponHuumannsmpoBaH ¢ Temmn AL, koTopble ycnenu BbliiTH
Ha CBSA3b, akTyasnbHO npwu ctapTe MO;

o defaultValue - 3HaueHune, KoTOpoe OGyaeT TpaHC/IMPOBAaTbLCA B KaHan B TOM
cnyyae ecnm 3agaHHoe B KOHurypauum cnota AL He BbIWwIO Ha cBA3b MO,
CBA3b C HUM Oblfla NOTEpPsHa B npouecce paboThbl;

e controllerElapsedAlert - lnarHoctyeckuin napamMeTp, NPUMEHAETCS ONS OLEHKU
BPEMEHN  BbLINOMIHEHMA  OCHOBHOIMO  UMKNa  MapwpyTtuv3aumuM  OaHHbIX.
Llenecoo6pa3HO NpUMeHATb ANS OueHKW npoussogutenibHoctn MO B ycnoBus
NOBbILWEHHON Harpysku. [Ipun 3HauUTENbHOM KOMYEeCTBE K/IMEHTOB BpeMS
BbIMO/THEHUA OCHOBHOIO MapLUPYTHOrO LUMKNa yBenn4MmBaeTca W eCcrin OHO
npeBbICUT 3agaHHoe B pAdaHHoM napametpe, [1O Bbigact B STDOUT
npegynpexaatrlee coobuieHne. He pekomeHayeTcs npeBbilaTb BpeEMA LMKIA
50mc;
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MO «CTPUMMEP»

o fatalFail - npn yctaHOBKM faHHOro napameTtpa B true, B Lensax npegorepalleHus
nepenavym HegoOCTOBEPHbIX AaHHbIX, O npekpatnt paboTy B TOM Cry4dae, ecnm
noTepsiHa CBAA3b C KakUM-no6o ALIMT,

o fixedMaster - B 3aBUCUMOCTU OT CXEMOTEXHUYECKUX PEeLUEeHUN, pas/InyHble
mogenn AL nosBondawoT NpousBO/bHbIM 06pa3oM BbiIOMpaTb Mactepa ansd
paboTbl B cTeke, 6€3 U3MEHEHNSA KOMMYTaUMU CUHXPOHU3MPYOWEro curHana. B
3aBUCUMOCTKN OT Mmoenun ncnonbsyembix AL nHorga cnegyet oCctTaHOBUTL paboTy
cTeka, ecnu notepsiHa c¢BA3b ¢ macTtepom (fixedMaster = true), B cnyyae ecnu
fixedMaster = false npn notepmn mactepa 6yaeT BbINOHEHA NOMbITKA HA3HAYNTb
Apyroro macrepa (cnegytowiero B cnucke 3agaHHbix ALLM);

e publisherURL - Ctpoka, cogepxawaa agpec nutepgenca PUBLISHER [1];

e publisherintervalMs - WHtepBan nepegayn coctoaHmin MO B uUHTepdenc
PUBLISHER [1];

o stateRouteKey - MapLupyTHbIi Kto4 o6bekTa cCOCTOoAHNM [1];

e eventsRouteKey - MapLpyTHbIn kKito4d gna cobbitum [1].

e units — K104 419 pasMeLleHnsa KoH(pUrypaumm ycTponcTs;

e slots — koY ana pasMeLleHna KoOHurypaumm cnoTos.
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3.2 KoH(urypaumMoHHbIii pasgen yCTponCTB

KoHurypauma ycTpoictB 3agaéTtca B KOHUrypaunoHHOM haine yepes KoY
units.

KoHurypaumoHHbli pasgen yCTPonCcTB npencraBnder cobor MaccnmB OObEKTOB
KOHUrypaumm yCTPONCTB, B MAaCCUBE MOXET COAEPXAaTbCSH NMPOU3BOSIbHOE YMCO0
YCTPOMUCTB, OHW [AO/MKHbl ObiTb COBMECTUMbl MeXay cob0or Mo cnegyrowmm
napameTtpam:

e yacToTta auckpetmsaumm ALLM;
® KOJINYECTBO MOPTOB,;

® Hannyme Taxo-CUrHana;

e paspagHocTtb ALLM.

[Nopagok cnepgoBaHUA YCTPOMCTB UMEET 3HaUYeHne, B yKasaHHOM nopsgke oyayt
Ha3Ha4yaTbCA W CMeHATbCA npu Heobxoammoctn Bepywwme AUl Maccus
poctynHblx noptoB AU takxe Oygetr dhopmmpoBaTbCs, UCXOAS M3 nopsagka
cnepoBaHunsa AL B KOHpUrypaunMoHHOM MaccuBe.

B Tabnunue 2 npeacraBieHbl KNOYM pasgena KoOHUrypaunm yCTponcTB.

Tabnuua 2 — Kntoun o6bekTa KOHpUrypaumm ycTtpoicraea

Kniou Tun OvanasoH | KommeHTtapui

napamMeTpa 3Ha4YeHus

id String String MNoeHtndukatop AUI (cepuiHblii Homep unm IP)
portsConfig (] [ MaccumB HacTpoek NopToB

vibroConfig { { OO61BEKT HAaCTPONKN BUOPO-KOHTpONNEpa
dacConfig 0 0 OO6beKT HAaCTPOWKKN reHepaTopa

e ids — ngeHTUUKaTOp YCTPONCTBA, 3TO MOXET OblTb €ro CEPUNHbLIN HOMEP WU
IP-agpec;

e portConfigs — cogepXut MaccuB OOBLEKTOB KOHMUrypauuin mnopToB, MNpu
yCcTaHoBKM cBA3K ¢ AL kaxablh nopT MHULMANU3NPYETCA B COOTBETCTBUU C
HaCTpPOMKaMM yKa3aHHbIMU B AaHHbIX 0ObekTax. [1opaakoBbIvi HOMeEpP cregoBaHng
KOH(UrypaunoHHOro o6bekTa B MacCuMBE COOTBETCTBYIOT HOMepy nopta B ALIM. B
o6beKkTe NpeaycMoOTpeH oAuH napameTp «mode», KOTOpbIA MOXET MPUHMMATb
3HaveHuqa: “AC”, “AC/DC” nnn “IEPE”;

Tabnuua 3 — Kntoun o6bekTa KOHMrypaunm nopTos

Kniou Tun OvanasoH KoMmeHTapwii
napamMeTtpa 3HaYeHus
mode String AC AC

IEPE IEPE

AC/DC AC/DC
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e vibroConfig — copoepXut OOBLEKT KOHUrypaumm BUOPO-KOHTPOMIEPA,
aKTyaslbHO /19 YCTPOWCTB NOAOEPXMUBAKOLWMA  (PYHKUUIO BUOPO-KOHTPOS,
nogpobHee HacTporka BMOPO-KOHTPO/1Iepa nNpeacraBneHa B pasgene 3.2.1;

e dacConfig — cogepxut o6bekT KOHGUrypauum reHepaTopa, akTyanbHo Ansa
YCTPOMCTB nogaepXuBawwmii pyHKUMIO reHepaTopa, noapoOHee HacTpowka
reHepartopa npeacraBseHa B pasgene 3.2.2.

NpumMep NpoCTON KOHUrypauum ycTtpoinctea ©6e3 MWCMOoNb30BaHUA K/IOYeN
vibroConfig n dacConfig npeacrasneH Ha pucyHke 3.

"units":

"portsConfig”: [

{ "mode":
{ "mode":
{ "mode”:
{ "mode”:

1.

PucyHok 3 — NpocTtoi npumep KoHUrypaumm yCTpomncraea
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3.2.1 Hactpoiika BUOpO-KOHTpoOInepa

[na ncnonb3soBaHNAa BUOPO-KOHTPONIEPA B KOHPUIYypaLMIO YCTpONCTBaA cnegyert
pob6aBuTtb 06beKT vibroConfig, npumep Takoro o6bekTa NpeacTaBfieH Ha PUCYHKE
4.

"vibroContig":
"valueType": " s
“restoreMode™: "manual”,
"highPass™: 18,
"lowPass™: 28088,
"relayllim": 5,
"relay2lim”: 18,
"relay3Lim™: 15,
"relaylDefault™:
"relay2Default”:
"relay3Default”:
"relayOkDefault”:
“overTime": 5888,
"startPause™: .
"rangeValuePeak™: 1,
"rangeValueRM5":
"rangeValueP2P":
"rangeValueGAP" :
"rangeValueDIS":
"filtersa”:
"medianaValue”:

PucyHok 4 — Npumep ob6bekTa vibroConfig

He o6a3aTenbHO ykasbiBaTb BCE NMapameTpbl, HO BCe NapamMeTpbl, KoTopble OyayT
yKa3aHbl, OyayT nepeaaHbl YCTPOIACTRY.

B tabnuue 4 npegcraBneHo onucanue knoven oobvekTta vibroConfig.
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Tabnuua 4 — Kntounm ob6bekTa

KOHUrypaumm Bu6po-KOHTponepa

Kniou Tun OdnanasoH KoMmeHTapwii
napametpa 3HayeHus
valueType String A_PEAK
A_RMS
A_P2P
V_PEAK
V_RMS
V_P2P
S_PEAK
S_RMS
S_P2P
STAT_DIS+24
STAT_DIS-24
R_VIB+24
R_VIB-24
restoreMode String auto ABTOMaTM4Yeckunii cbpoc pene
manual Pyu4Holi copoc pene
highPass Float TBD MpaHnua ®BY dunbTpa
lowPass Float TBD MpaHnua ®HY dunbTtpa
relaylLim Float TBD YpoBeHb BKkAo4YeHus pene 1
relay2Lim Float TBD YpoBeHb BKOYEHNA pene 2
relay3Lim Float TBD YpoBeHb BKNtoYeHna pene 3
relay1Default String NO HopManbHO pa3soMKHYTO
NC HopManbHO 3aMKHYTO
relay2Default String NO HopmanbHO pa3oMKHYTO
NC HopmanbHO 3aMKHYTO
relay3Default String NO HopmanbHO pa3oMKHYTO
NC HopManbHO 3aMKHYTO
relayOkDefault int 0 He ncnonb3syetca
1 Pene 1
2 Pene 2
3 Pene 3
overTime int [5:5000] Bpems npeBblleHna MNOoporoBoro 3HadeHus,
KpaTHO 5, (MC)
startPause bool false Crapt 6€3 3a0epXKu
true 3apgepxka 20 cekyHf
rangeValuePeak | int 0 141 A_PEAK
1 28,2 V_PEAK
2 70,7 S_PEAK
3 141
4 282
rangeValueRMS | int 0 10 A_RMS
1 20 V_RMS
2 50 S_RMS
3 100
4 200
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3.2.2 Hacrtpoiika reHepaTtopa

[na ncnonb3oBaHMs reHepatopa B KOHQUrypaLumio yCTpoicTBa criegyet nobasnTb
06bekT dacConfig, npumep Takoro o6bekTa NpeacTaBieH Ha pUCYHKe 5.

"dacConfig"
"dacMode"”
"noiseHPF
"noiselPF

"dacAmpl”
"dacFreq"
"dacON™:

"stayON":

- I
-1
: 8,
":o188,
": SO0e8,
: 166,

: 188,

. )

PucyHok 5 — lMNpumep o6bekTta dacConfig

He o69a3aTenbHO yKasbiBaTb BCe NapaMeTpbl, HO BCe napaMeTpbl, KOTopble 6yayT
yKasaHbl, 6yayT nepeaaHbl yCTPOCTBY.

B tabnunue 5 npeacraBneHo onmcaHue kntoden oovekTta dacConfig.

Tabnuua 5 — Kntoun o6bekta KOHQUrypaumm reHepartopa

Kniou Tvn [nanasoH KommeHTapuii
napamMeTpa 3HaYeHus
dacMode int 0 [TapMOHWyecknn curHan
1 Lym
noiseHPF double [1; 10000] 'paHnua HP-cmnbTpa gnsg wyma (M)
noiseLPF double [1; 50000] MpaHnua LP-counbtpa ansa wyma (Mu)
dacAmpl int [0; 5000] Amnnvtyga (MB)
dacFreq double [1; 10000] YacTtoTta rapmoHnyeckoro curHana (Mu)
dacON bool false DAC BkntoueH
true DAC BbikO4€eH
stayON bool false Bbikntounts npu otkntodeHnn MO «Ctpummeps»
true OcTaBaTtbCs BK/IOYEHHbBIM
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3.3 KoHurypauMoHHbIii pasaen cnoTos

KoHurypauma cnotoB 3a4aétcs B KOHPpUrypauMoHHOM chansie yepes ko slots.

KoHdurypaums cnotoB npeacrtaBnser cobor MacCnB OOBbEKTOB KOHMUrypaunm
CMOTOB, KaXAbl KOHPUIYPaLMOHHbI OOBEKT C/I0Ta COAEPXKUT iBa 06A3aTENMbHbIX
napameTpa: uenovmcneHHbln napametp dataPort 1 MaccmB KOHMUrypauMOHHbIX
OOBbEKTOB KaHanoB - channels. lNopsagkoBbIi HOMEpP CrefoBaHUA OOBEKTOB
KOHUrypaunm cnotoB UMEET 3HaYEeHNE U Ha3biBaeTCA MHAEKCOM CoTa.

Tabnunua 6 — Knoum ob6bekTa KOHpUrypaumm CrioToB

Kniou Tun [OvanasoH | KoMMmeHTapwuii

napameTtpa 3HaYeHust

dataPort Int 65535 TCP-nopT cepBuca nepenayum gaHHbIX C/10Ta
channels (] [ MaccuB HacTpoek KaHanos

e dataPort - Homep nopta TCP, kotopbin OygeT NpuUHUMAaTb COEOMHEHUS U
TpaHcnMpoBaTh AaHHble ¢ Bxogos ALl ykasaHHbIX B MaccuBe channels;

e channels — maccnB 06bEKTOB KOH(Urypauum KaHanoB. Nopsagok cnegoBaHus
3NieMeHTOB MaccuBa channels onpegenseT B kakon nocnegoBaTeNbHOCTU AaHHbIE
OyayT pasmelleHbl B TCP-Tpadmke. dopmat ob6bekTa KOHUrypauum kKaHana
npeacraBneH B tabnuue 7.

Tabnuua 7 — Knoum obbekTa KOHUrypaumm KaHana

Kniou Tun OvanasoH | KoMmeHTapuii

napametpa 3HayeHus

name String String Mma kaHana

port Int 65535 Homep nopta ALLM

sensitivity Float Float YyBCTBUTENBHOCTb KaHana

e name — oO6s3aTe/lbHbl MapamMeTp C WMMEHeM nopTa (Mcrnonblyercsa ANs

otobpaxeHua B MO «GTL», MO «GTLD-DAEMON> n gpyrmx);

e port - ueno4YncneHHoe 3HaudeHue, cogepxxawee Homep nopta AL (ecnm
MCMOMb3yeTCs CTeK U3 Heckosibkux AL, To port — 310 HOMEp nopTa BCero
COBOKYMHoOro creka ALIIM), cooTBeTCcTBYIOWEE AAHHOMY KaHarny;,

e sensitivity — 4yBCTBUTENBbHO KaHana (Kak MpaBuMMIO 3TO YYBCTBUTENIbHOCTb
[aTtymka).

Ha pucyHke 6 npegcraBneH npumMep KoHgurypaumm cnoTos.
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"slots":

"dataPort™: 76081,
"channels™: [

"name™: "ADC 1 [Port @]"
"sensitivity": 1.8,

"port™: ©

"name” : C
"sensitivity”:
"port™: 1

"name": "ADC 2
"sensitivity”:
"port™: 2

"name": "ADC 2
"sensitivity”: 1.
"port”: 3

"dataPort"”: 7882,

"channels™: [
"name”: "ADC 1 [Port @]",
"sensitivity": 1.8,
"port”: 8

PucyHok 6 — NpumMep KOHpUrypaumm croToB

B npencraBneHHOM nNpumepe nogpasyMeBaeTcs, YTo ChOPMMPOBAH CTEK U3 ABYX
AByxkaHanbHbix ALIIM (ADC 11 ADC 2). B atom cnyyae o6wmin ctek ALLIM cogepXxut
4 noprta ¢ nHgekcamum ot O go 3.

KoHurypaumoHHasa CTpyKTypa, NpeacTaBleHHas Ha pucyHke 6, dopmupyet 2
cnorta: cnoTt ¢ nHgekcom O, KoTopbln TpaHcnpyeT Bce 4 nopta cteka AUl (ADC 1
+ ADC 2) Ha TCP-nopt 7001, a cnot ¢ nHaekcom 1 tpaHcnupyet nopt O nepBoro
AUM (ADC 1) nHa TCP-nopt 7002. WHaekc cnota onpefensietca nopsiakoMm
cnepoBaHnsa oO6bekTa KOH(Urypauum COoTBETCTBYIOLLEro cnota B maccuee slots.
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3.4 T[lpumepbl KOHUrypaLMOHHbIX thaifioB

Ha pucyHke 7 npegcraBneH npuMmep KoH(UrypauuMoHHoro danna angd
noaknto4veHna ogHoro AL 6e3 mMcnonb3oBaHWUA crneuuanbHOW KOHUrypauum
CNoTOB.

“fatalFail™:
"fixedMaster":
"initTime":
"mod_id":
"httpPort™: 78
"units™:

"iL": -; -1

"portsConftig”: [{ "mode”:

{ "mode”:

3

"slots™:

PucyHok 7 — KoHurypauma ¢ ogHum AL 6e3 KoHKpeTu3aunm cnoTtoB

B naHHOM npumepe MO npu ctapte nogkntountbcs K AL ¢ cepuinHbiM HOMeEpPOM
25005, ckoHurypupyet ero noptbl Ha paboTy B pexunme «AC» U co3gact oaguH
CNOT NO ymMon4yaHuto. B cnote, co3gaHHOM MO YMO/THaHUIO, KO/TMYECTBO KaHasoB
Oypet cooTBeTCcTBOBaTh Konuyectsy noptoB AL, K KOTOpOMYy OCyLLeCTBUIOCh
nogkntoveHune. Npn 3ToM, NOPAAOK CNegoBaHNs KaHanoB OyaeT COOTBETCTBOBATb
nopsaky cnepgosanms noptos B AU, HTTP-cepBep 6yaeTr npocnywmBaTtb Nopt
7000/TCP.
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Ha pucyHke 8 npeacraBneHa kKoHpurypauma NO ¢ HaCTporKon reHepaTtopa.

“fatalFail™:

"initTime":

"mod_id": "Ctpummep |[d 1 AUN c redHepaTopom”,
"httpPort™: 76E

“units™:

id": "25805",

"portsConfig”: [{ "mode"™: "AC"™ }, { "mode":

"dacConfig":
"dacMode™:
"dacAmpl™:
"dacFreq”: 188,
“dacON™ : .
"stayON":

I=

"slots™:

"AC/DC" 1],

PucyHok 8 — lNogkntodeHne Kk AL ¢ reHepaTopom

[JaHHbIi nMpuMep aHanornyeH npeabigywemy, oTIMYMeEM HABNAETCS HacTpoMKa
reHepaTtopa B COOTBETCTBUM C Tabnuuen 5. [eHepaTop BK/IKOYAETCA B pexunme
rapMoHu4yeckoro curHana ¢ yactoron 100 'y n amnnutygon 1000 mB.
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B npumepe 9 npeacraBneH npumep KoHpuUrypaumm B KOTOPOW HacTpamBaeTcs
BUOPO-KOHTPONNEP B COOTBETCTBUN C Tabnumuen 4.

“fatalFail™:

"initTime": F

"mod_id": "Ctpummep |g 1 AUN c Bubpo-koHTponnepom”,
"httpPort™: 76

"units”:

"portsConfig”: [{

"vibroConfig": {
"valueType™: "I
"restoreMode”:
"highPass": 18,
"lowPass™: 28688,
"relayllim™: 5,
"relay2lim™: 18,
"relay3Lim™: 15,
"relaylDefault™:
"relay2Default”:
"relay3Default™:
"relayOkDefault™:
"pverTime": 5888,
"startPause"™: .
"rangeValuePeak™: 1,
"rangeValueRMS":
"rangeValueP2P":
"rangeValueGAP" :
"rangeValueDIS":
"filterce": ,
"medianavalue™: 1

)

"slots™:

PucyHok 9 — lMNMpumMep KOHGUrypaunm ¢ MCnob3oBaHMEM BUOPO-KOHTPONepa
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"initTime": 28
"mod_id": "Ct
“httpPort™”: 7
“units®: [

"id": :
"portsConfig”: [{ “"mode™: "AC" }, { "mode™: "

"id": ¥
"portsConfig": [{

“slots": [

"dataPort”:
"channels™:

"name" :

"port”:

"name" :
"port":

"name" :
"port":

"name" :
"port”: 3

"dataPort™:
"channels™:

"name" :
"port": 3

PucyHok 10 — KoHurypaumsa ¢ asyms AL n gByma cnotamum

B npeacraBneHHOM Ha pucyHke 10 KoHUrypaunmoHHOM danne onpenenexsl ABa
yctponctea: 25025 1 25023. na AL 25025 o6a nopta HAacTpOeHbl B pexunme
AC. 1na AL 25023 o6a nopta HacTpoeHbl B pexume IEPE. OnpegeneHo aga
cnota. lNepBbI cnoT TpaHcnupyeT 4 KaHana, nepBble OBa KaHana CBsA3aHbl C
noptamm ALLIN 25025, BTOpble ABa KaHana ceBs3aHbl ¢ noptamu AL 25023. MmeHa
KaHanoB BblOpaHbl TakMM 06pa3oMm, 4YToObl OTpaXaTb CBS3b KaHasioB U MOPTOB
mexay cobon. NepBbiii CNOT TpaHCAUpYyeT cBou AaHHble Ha nopTt 7001/TCP, BTopoi
cnot - 7002/TCP.
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OTaenbHO cneayeT OCTaHOBUTLCA Ha anroputme pabotbl MO B 0OTKa3oycTOMYMBOM
pexxume. OCHOBHbIM MapameTpom, onpeaensaowmm paboty MO B OTKA30yCTOMYMBOM
pexxume asnaetca napametp fatalFail, echn oH yctaHoBneH B true, To MO npekpawaet
paboTy npu notepu cBAsmn ¢ ntobon m3 ALM (mactep, BeAOMbIN UAM OAUHOYHbIA — He
MMeeT 3Ha4YeHusn), T.e. paboTa BeAETCS He B OTKA30YyCTOMUYMBOM pPeXMME. 3aKpbliBatOTCA
Bce TCP coegmnHeHunsn, 3aBepwaet paboty HTTP-cepBep.

B cnyyae yctaHoBkuM napametpa fatalFail B 3HaueHue false, MO pabotaetr B
OTKa30yCTOMYMBOM PEKMME NO CeAYHOLWMM aITOPUTMAM:

1) MoTepAa cBA3M C BEAOMbIM YCTPOMCTBOM He OTPArKaeTca Ha paboTe KAMEHTCKUX
Nporpamm, BMeCTo NoKa3aHUM, CHUMAeMbIX C BEAOMOTO YCTPOMCTBA, B KAHA/1 HAYMHaeT
TPaHCAMPOBATbCA 3HAYeHMe, yKa3aHHoe B napameTpe defaultValue;

2) MMoTepna cBA3M C MacTepom MPMBOAWUT K OCTAHOBKE CTeKa, paspbiBatoTca Bce TCP-
coeguHeHus gna Toro, 4Tobbl NponHPOPMUPOBaTL KANeHTCKoe MO 0 TOM, YTO eMY HYKHO
6yneT BbINOMHWUTL MOBTOPHOE NoAKAtoYeHue. [anee, B 3aBUCMMOCTM OT 3HAYEHMA
napameTpa fixedMaster MO npMHUMaeT pelleHne o0 TOM Ha3Ha4YUTb I HOBOFO MacTepa
(fixedMaster = false) u nepenHuuManmsanpoBaTtb CTek, NMOO OCTaTbCA B COCTOAHMMU
oXMAaHWA nosBneHuA notepaHHoro mactepa (fixedMaster = true). [Mocne
nepenHnumManmsaumnm cteka, TCP-cepsepbl CN0TOB ByayT AOCTYNHbI ANA NOAKAOYEHUN. B
oboux cnydaax HTTP-cepBep ocTaetcA GYHKLMOHUPYIOWMM U BHELIHEE MPUIONKEHUE
MOXKET NONYYNTb MHPOPMALLMIO O TOM, B KaKOM COCTOAHMK HaxoanTtca MNO;

3) MoTeps Bcex YCTPOMCTB CTeka npuBoauT K Tomy, 4yto O 3akpbiBaeT Bce TCP-
COeANHEHUNA U NEPEXOOUT B PEXKUM OXMOAHMA BOCCTAHOBAEHMA CBA3M C YCTPOMCTBAMM
(xoTs 661 c 0oaHUM). HTTP-cepBep ocTaeTca GYHKLUNOHUPYIOLWMM U BHELLHEE NPUIOXKEHNE
MOXET NONYYNTb MHPOPMALIMIO O TOM, B KaKOM coCToAHUKM HaxoauTcs MMO.

4) Tpw BOCCTAaHOBNEHUM CBA3M C NOTEPAHHbIM pPaHee YCTPOMCTBOM, Pa3pblBalOTCA BCe
TCP-coeanHeHUA ana Toro, 4To6bl NPOoMHPOPMMPOBATL KaneHTcKoe 0, o Tom, 4To emy
HY*XHO ByaeT BbINO/IHUTb MOBTOPHOE NOAKNAIOYEHME, BbINMONHAETCA NepenHNLMann3aumna
cteka. MNocne nepevHuumanmsaumm cteka, TCP-cepsepbl cnoToB byayT AOCTYNHbI ANA
noakntoyeHnt. HTTP-cepBep octaetcs GYHKUMOHUPYHOLWMM U BHELIHEE MNPUNOXKEHME
MOMKeT Moay4YnuTb MHPOPMaALMIO O TOM, B KAKOM COCTOAHMKM HaxoauTtcs MO;

5) B cnyyae, ecaun npu ctapTe 3a Bpems, yKasaHHoe B napametpe initTime, He 6binun
HanaeHbl Bce AL, To BMecTo curHanos oT oTcyTcTBytowmx ALM 6yaeT TpaHcAnMpoBaTbCa
3HayeHue defaultValue.
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B npouecce paboTbl N0 ocylecTBAAET BbIBOA B KOHCO/b CY>XXEOHbIX COOBLLEHNN
n coobuweHun o6 owmnbkax. [Npn HopmanbHOW paboTe B KOHCO/Ib OTpaxaeTcs
MHpopMauma O Mosy4YeHHOW KOHdurypaunm, nmbéo o padbote B pexumMme «no
yMon4aHuio», napameTpbl AL ¢ KOTOpbIM YCTaHOBNEHA CBA3b (CEPUNHbIA HOMEP,
4yacToTa AMCKpeTM3aummn, paspagHOCTb, KONMYECTBO BXOAOB U T.M.), UHpopMaLums o
NOCTYyNUBLWUX N pa3opBaHHbix TCP coegnHeHusax. NpuMep KOHCONbLHOro BbiIBOAA
Ha pucyHke 11.

250011[@] set channel mode [ IEPE ]
@91][1] set channel mode [ IEPE ]
(] all units are ready
] starting [ C ER ] mode
(] master is [

PucyHok 11 — NpuMep KOHCO/IbHOIrO BbIBOAA

[na npoBepkn koppekTHon paboTtbl MO cnegyet ncnonbsoBatb NpunoxeHne GTL.
[na BbINOMHEHMS 3TOW Npouenypbl HeO6XoaMMO B MeHemkepe ycTponcte GTL
BbINOMHUTL AgobaBneHne yctponctea Tuna ADCStream, kak 3TO nokasaHoO Ha
pucyHke 12, ¢ ykasaHuem B none ID ctpoku Buga: 127.0.0.1:7000::0, rge 127.0.0.1 —
IP-agpec xocta Ha koTtopom 3anyuweHo MO, 7000 — nopTt httpPort 3anyweHHOro
akzemnngapa MNO «Ctpummep» n 0 — MHOEKC CNOTa, K KOTOPOMY BbIMNO/HAETCS
noaKo4YeHmne.

[t

EEEREEEE

&) oupuryparop kananoa

£ Noaswme yerpoiicreo b4

ADCStream

Tan
D 127.0.0.1:7000::0|
Uacyata gnckpermsaunn 100000

oK OTMeHNTs

PucyHok 12 — [lo6aBneHune yctponctea ADCStream B npunoxeHun GTL
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B paccmaTtpuBaemMoM npumMepe KOoH(Urypauum co3gaHo TpW cnota C pasHbIiM
COCTaBOM TpaHcmpyembix Bxogos AL, ogHuM ak3emnngapom npunoxenma GTL
MOXHO OCYLLECTBUTb MOAK/IOYEHNE KO BCEM TPEM C/10TaM, Kak 3TO NOKA3aHO Ha
pucyHke 13.

£ GTLv2.264 build 133 - a x

OEO+=<B& i

) Kouduryparop kananos

D 127.0

~ 127.0.0.1:7000:0 [OK]
port0 Rate 144092.00
port 1 Data block size, sec 0,100

- 127.00.1:7000:1 [OK]
portd

~ 127.0.0.1:7000:2 [OK]
port 1

-
PucyHok 13 — KoHdurypaTtop kaHanos GTL

Kpome 3TOro, npoBEPKY KOPPEKTHOCTN KOHGurypmpoBaHusa 1O MOXHO
OCYyLLEeCTBUTb C NOMOLLbIO WEB-6pay3epa BbIMNO/HUB 3anpoc
http://127.0.0.1:7000/streamerConfig, rae 127.0.0.1 — agpec xocTa Ha KOTOPOM
3anyweHo MO n 7000 — nopTt, ykazaHHbIn B KOH(pUrypaumu NO B napameTpe
httpPort. Npumep BbiBOAa KOHMUrypauum B 6paysepe npeactaBneH Ha pUCyHKe
14.

"channelsCount™: 4,

"defaultvalue™: @,

"fatalFail": false,

"fixedMaster": false,

"initTime": 2868,

"mod_id": "CTpummep ¢ 2-ma AUM w 2-mA cnoTamu”,
"publisherURL": "http://172.16.285.33:3001/publish”,
"rate": 144092,

"slots": [

{

"channels": [

{
“name”: "AUN 1 [nopT @],
"port": @
T
{
"name”: "AUN 1 [mopT 1]",
"port": 1
T
{
"name”: "AUN 2 [nopT @]",
“port™: 2
T
{
"name": "AUN 2 [nopT 1]",
"port": 3
¥
1,
"dataPort": 7@l
T
{
"channels™: [

"name": "AUN 2 [nopT 1]",
"port": 3
¥
3
"dataPort™: 7082
¥
1,
"status™: "RUNNING"

¥

PucyHok 14 — Npumep BbiBOAa KOHGUrypaunm B 6paysepe
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CkauaTtb Docker-koHteHep MO «CTpnumMmMep» MOXHO MO CCIbIKE:

https://downloads.gtlab.pro/files/streamer/Docker, kak noka3aHO Ha puUcyHke 15.

c 25 https://downloads.gtlab.pro/files/streamer/Docker/

~ [ files | streamer [ Docker /

(&) streamer_0.1.3.tar

PucyHok 15 — [upekTopua ana ckadmaHmsa Docker-koHTerHepa MO «CTpummep»

Nocne ckaumBaHWA KOHTeWHepa cregyeT BbINONHUTL KomaHay: docker load <
streamer_0.1.3.tar, kak NnokasaHo Ha pUCyHKe 16.

PucyHok 16 - Pe3ynbTtat BbinosiHeHNs koMaHabl docker load

[nsa NpoBepkn KOPPEKTHOCTU 3arpy3kKn LOKEP KOHTelHepa MOXHO BbINO/HUTb
koMmaHay docker images, kak nokasaHo Ha pucyHke 17.

PucyHok 17 — CNNCOK KOHTENHEPOB

Ona 3anycka Docker-koHTelHepa cnegyeT MCNOMb30BaTb  CredyloLlyto
KoHurypaumio docker-compose, npeactaBfeHHyo Ha pucyHke 18.

PucyHok 18 — KoHdurypauusa docker-compose
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lNpwn cocrtaBneHnn nyckoBoro (avna docker-compose.yml BaXHO ykasaTb Bce
TCP-nopTbl KOTOPbIE AOMKHBI OyAyT NCNOMb30BaTbhCs Npu padote ¢ N0, a Takxe
NyTb K KOHPUrypauMoHHOMY hanny 4Yepe3 MNepeMEHHYID  OKPYXeHUd
CONFIG_FILENAME.
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7. WHTerpaumsa c paspabarbiBaeMme

MNpn pa3paboTke NpUAoXeHUn, coBMectuMmbix C¢ 10 «CTtpummep», cnegyet
PYKOBOACTBOBATLCA MH(hbopMaLmen, NpeacTaBeHHON B JaHHOM pasgene.

MNepBOEe gelncTBME KOTOPOE AO/MKHO BbINONHUTE K/IMEHTCKOE MPUIOXEHNE - 3TO
YyTeHue KoHpUrypaumm nytém BoinoniHeHne HTTP-GET —3anpoca Ha agpec:

http://127.0.0.1:7000/streamerConfig

roe 127.0.0.1 — sato IP—agpec xocTa, Ha KoTopoM 3anyueHo MO «CTpummep».

B oTBeT Ha fAaHHbI 3anpoc OyaeTt nosyyeHa Tekylas KoHurypaumva B hopmaTte
JSON, Kak nokasaHo Ha pucyHke 19.

{

"channelsCount™: 4,

"defaultValus": @,

"fatalFail": false,

"fixedMaster”: false,

"initTime": 2668,

"mod_id": "Crpummep © 2-ma AUM W 2-mA cnoTamd”,
"publisherURL": "http://172.16.2@5.33:3001/publish”,
"rate”: 1440892,

"slots": [

1

"channels™: [

{
"name™: "AUN 1 [nopT @]",
"port™: @

"name™: "AUN 1 [nopT 1]",
"port™: 1

"name™: "AUN 2 [nopT @]",
"port™: 2

"name": "AUN 2 [nopT 1],
"port™: 3
¥
1s
"dataPort™: 7@el
}1
{

"channels™: [

1
"name": "AUN 2 [mopT 1]7,
"port™: 3
¥
1
"dataPort™: 78@2

¥
1.
"status": "RUNNING"

PucyHok 19 — Npumep KOoHUrypaumm

CTpyKTypa npeacTaBneHHON Ha PUCYHKE KOHMUIypaumm cxoxa CO CTPYKTYpOi
KOHUrypaunmoHHOro dpanna n He TpebyeT KaknxX-TO AOMO/THUTEIbHbIX YTOYHEHUN.
N3 koHurypaumm BMAHO, 4TO paboTta Bepaétcsa co crekom AL, cymmapHoe
KOMM4YeCcTBO MNoOpToB B KOTOpoM — 4 (napametp - channelsCount). Yactota
anckpetmzaummn  AUM - 144092 Ty (napametp rate). KoHdurypaumeni
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npeaycMoTpeHo ABa cnoTa. lNepBbin CNOT coaepXuT 4 KaHana, faHHble KOTOPbIX
TpaHcnupytotca vyepe3 TCP-cepep, npocnywmatowmii nopt 7001/TCP. Bropon
CNOT COAEPXWUT OAMH KaHas, AaHHble KOTOPOro TpaHcaupytotcsa dvepes TCP-
cepBep, npocnywmBatowmin nopt 7002/TCP.

[ns nonydeHns gaHHbIX C HY>XXHOro cfoTa (€ TpebyembiM Habopom noptos ALLM)
HeoOXoAMMO NoAKM4YNTLCA K cooTBeTtcTByowemy TCP-cepBepy, WCMonb3ys
HOMep nopTa n3 napametpa dataPort. [locne nogkMtoYeHNs KNUEHT cpasy HauHET
nonyyaTb NOTOK [aHHbIX, KOTOpble nepenatoTcs COTOM 6e3 AONOMHUTENbHbIX
3anpocoB. [laHHble nepepatotca B ¢opmaTe float32 (no 4 6anta Ha Kaxpgoe
3Ha4yeHune). BeCb NOTOK MOXHO pa3fenintb Ha CIMMN/bl: KaXabl CIMMN COOEPXNT
AaHHbIE C KaHanoB C/10Ta, NAayT OHW NOAPSA B TOM Xe nopanke, B KOTOPOM KaHasbl
yKazaHbl B KOHhurypaumm cnora.

Ha pucyHke 20 npeacraBneHa UanloCcTpaums NOTOKOB AaHHbIX ANs npuMepa TPEex
cnoToB. B nepBoM cnote gBa kaHana, BO BTOPOM M TPETbEM — MO OAHOMY.

SLOT [0]
7001/TCP
Camnn 1 (8 Bytes) Camnn 2 (8 Bytes) Camnn 3 (8 Bytes)
float32 float32 float32 float32 float32 float32 nr A
port 0 port 1 port 0 port 1 port 0 port 1
SLOT [1]
7002/TCP
Camnn 1 (4 Bytes) Camnn 2 (4 Bytes) Camnn 3 (4 Bytes)
float32 float32 float32 nt. A
port 0 port 0 port O
SLOT [2]
7003/TCP
Camnn 1 (4 Bytes) Camnn 2 (4 Bytes) Camnn 3 (4 Bytes)
float32 float32 float32 nr. A
port 1 port 1 port 1

PucyHok 20 — INoTOK AaHHbIX CNOTOB

MMesa gaHHble O TOM, CKO/bKO KaHasnoB rlepe.cl,aéch yepes 10T Uan MHOW CnoT, a
TakXe 4actoty Aunckpetmnsaunm ALIIMN, knuneHTtCckoe npunoXxeHmne Moxert
BOCCTAHOBUTb UCXOOHbIN CUrHaM no nonyyvyaembiM AaHHbIM.

[aHHble oTnpaBnatoTcs nopumamm ¢ nepuognyHocteto 50 mc. B atom cnyudae,
o6beM OTNpaBNsEeMbIX [AaHHbIX OyAeT 3aBUCETb OT KOMMYecTBa KaHasos.,
TPaHCIMPYEMBbIX CTIOTOM, W YaCTOThl ANCKpeTm3aunm ALM.

Konnuectso BbIGMpaeMbIX U3 cokeTa 6anT C JaHHbIMUK cnegyeTt nogbvpaTb Takum
o6pa3oM, 4YTOObl OHO COCTAB/IANIO YUC/IO KPATHOE pa3Mepy OAHOro CaMmna.
Pa3mMep ogHoro camnnia cocraBngaeT 4 * KonNMyecTBO KaHanoB B C/oTe.
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Npumep kopga Ha C++ c ucnonbloBaHMem 6ubnnoTekn Qt, npeacraBneH
puUCyHKe 21.

gints4 __bytesCount = __socket->hvtesdvatlable)

if {__bytesCount »>= _count_ai * DATA_TYPE_SIZE &&
_count_ai » @) {

int __sampleSize = _count_ai * DATA_TYPE_SIZE;
int __samples = __bytesCount / __sampleSize;

_buffer_read.resize{__samples * _count_ai);

QByteArray __data = __socket-»>read(__samples * __sampleSize);
for {(int __sampleNumber = ©; __sampleNumber < __samples; __sampleNumber++) {
for {(int __channelNumber = @; __channelNumber <« _count_ai; __channelNumber++) {

customTypes: tbytes2float __value;

int __offset = __sampleSize =

_sampleNumber + __channelNumber +* DATA_TYPE_SIZE;

__walue.bytes.HH
__walue.bytes.HL
__walue.bytes.LH
__wvalue.bytes.LL

__data.data{)[__offset];

__data.data{)[__offset + 1];
__data.data{)[__offset + 2];
__data.data()[__offset + 3];

_buffer_read[__sampleNumber * _count_ai + __channellumber] = __value.floatValue;

PucyHok 21 — ®parMeHT Koga o6paboTKM NOTOKA AaHHbIX

KoMMeHTapuu kK npegcraBneHHomy oparMeHTy Koaa:

1) MNepemenHasa _buffer_read onpegenena kak std::vector<float>;
2) OnucaHune tvna bytes2float npeactaBneHo Ha pucyHke 22;

* namespace customTypes {
k struct couple { [:::}::]
k union bytes2word { [:::}::]

- struct twinCouple {
uintd8_t LL;
uintd8_t LH;
uintd8_t HL;
uintd8_t HH;

s

k union bytes2long { [:::}::]

- union bytes2float { f—or---—
twinCouple bytes;
float floatValue;
s

k union byte2bits { (TR

PucyHok 22 — OnucaHune tuna byte2float

3) TepemenHas __socket aBnsertca sk3emnnapom knacca QTcpSocket.

Ha
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7.1 MeTtoabl MOHUTOPUHIa COCTOSTHWA

BctpoeHHbin  HTTP-cepBep, KpoMe  MeToga  3anpoca  KoHdwurypauumm
(streamerConfig) npepoctaBnser 3 MeToda MOHUTOpUHra coctosHun 10
«CTpummep»:

o /slotState — cocTtosaHue cnoTa, NnpegocTtaBngeT AaHHbIe MO COCTOAHUIO KaHaNoB
CNnoTa, UCNonb3yeTca ¢ napaMeTpoM index (MHAEeKC cnoTa);

o /stackState — cocrtosHMe cTeka, npegocTaBnseT AaHHble o0 Bcex AL u o
COCTOAHUN UX NOPTOB;

e /connectionsState — npepoctaBnsgeT AaHHblE O BCEX AKTUBHbIX KIMEHTCKUX
NOOKMIOYEHUAX K CIOTAM.

[aHHble MeToabl MOXHO MWCMONb30BaTb [AONA  OpraHMs3auunm MOHUTOPUHIa
cocTosiHns MO «CTpUMMEpP» BHELLHUM MPUNOXEHUEM.
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7.1.1 MerTtopq slotState

[aHHbIl MeToq npuMEeHAeTCHa ANnd AocTyna K akTyaslbHOW uHgopMauum o
COCTOSAAHWM CM10Ta, UCMNOJSIb3YEeTCA C NapamMeTpomMm index.

3anpoc Bupa: hittp://127.0.0.1/slotState?index=0, BblgaCT MHpOPMALNIO O
cocTosHuio cnota ¢ uHaekcom 0. Ha pucyHke 23 npeacraBneHo ABa pesysibTaTta
BbINO/IHEHMA MeToAa:

a) o6a AL Ha cBA3Kn 1 nepenatoT AaHHbIe;

0) noTepsHa cea3b ¢ ALIM 25001.

a) Bce AL Ha cBa3u 6) ognH AL oTkno4YeH
i {
"channels": [ "channels™: [
{
"adcPort™: @, "adcPort™: @,
"isOnline™: true, "isOnline": true,
"portState”: "UNCOMTROLLED", “portState”: "UNCOMTROLLED",
sn": 25007 "sn": 25807
}s }’
{ {
"adcPort™: 1, " "
"isOnline™: true, "E_'dcpm:t ,:. 1
"portState™: "UNCONTROLLED", isOnline™: true,
"sn": 25887 "portState”: "UNCONTROLLED",
1 "sn": 25087
{ T
"adcPort™: @, i
"isOnline": true, "adcPort™: @,
"portState”: "UNCONTROLLED", "j<Online™: false,
"sn": 25881

"sn": 25881

e
P

"adcPort™: 1, "adcPort™: 1
. L]

"isOnline™: true, e .
"portState”: "UNCONTROLLED", isOnline™: false,
"sn": 25@8l “sn": 25001
h ¥
1, 15
"slotStatus™: "RUNNING™ "slotStatus™: "RUNNING DEGRADED"
i }

PucyHok 23 — Pe3ynbTtat BbINo/HEHNA MeToAa slotState

Tabnuua 8 — 3HaueHune knwdein obbekTa slotState

Kniou Tvn [dnanasoH KommeHTapwui
3Ha4eHus
slotStatus String RUNNING Pa6oTaeT B No/nHoO KoHdUrypaumm
RUNNING_DEGRADED | Pa6oTtaeT B HEMOMHOM KOHUIrypaumm
FAILED CBsa3b co Bcemun ALIMN notepsiHa
UNDEFINED 3anpawmnBaemblii CNOT He HangeH
channels 0 [ MaccuB 06bEKTOB COCTOAHUI KaHanoB
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Tabnuua 9 — 3HayeHune Knven oO6beKTa COCTOAHMNA KaHana

Kniou Tun OvanasoH KoMmeHTapwii
3HaYeHus

adcPort Int Int Homep nopta AL

sn Int Int CepwuiiHblii Homep AL

portState String IEPE_DISABLED IEPE oTkntoueH
IEPE_OK |EPE BKItOYEH, AaTUYMK NOAKAIOYEH
IEPE_SHORT IEPE BK/tOYEH, KOPOTKOE 3aMblKaHune
IEPE_OPEN IEPE BKNto4YeH, o6pbiB
UNCONTROLLED HeT annapatHOro mexaHm3ama KOHTpPOnd
TACHO Taxo curHan 6e3 nogaepxku IEPE

inOnline Bool True ALl Ha cBA3u
False AU He Ha cBA3un
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7.1.2 MeTtop stackState

[aHHbIn MeTon npuUMEeHseTca ANA OOCTyna K akTyanbHOW WHgopmauum o6
anrnapaTtHoOM coCcTosHMKM cteka ALLI.

3anpoc Bupga: http://127.0.0.1/stackState, BbigacTt nHopmMaumio 06 annapaTtHOM
coctosgHumM crteka AL, Ha pucyHke 24 npeacrtaBneHo pABa pesy/bTaTa
BbIMNOSTHEHMA METOAA:

a) o6a AL Ha cBA3Kn 1 nepenatoT AaHHbIe;

0) noTepsHa cea3b ¢ AL 25001.

a) Bce AL Ha cBa3un 6) oamH AL oTkntoueH

"stackstatus": "RUNNING™,

W " "stackStatus": "RUNNING DEGRADED",
unitStates": [ —

{ "unitStates": [

"address”: "192.168.285.74", 1

"isMaster”: true, "address": "192.168.285.74",

"isOnline": true, "isMaster": true,

“ports": [ "izonline™: true,
"UNCONTROLLED", "borts": [

: UNCONTROLLED "UNCONTROLLED"

fan: "25007", "UNCONTROLLED"

"unitStatus": "RUNNING" 1.

1, "sn": “25887",
"unitstatusz": "RUNNING"

"?ddre%s": "192.168.285.75", 1,

"is0nline": true, {

"ports™: [
"UNCONTROLLED" "address": "192.168.285.7%",
"UNCONTROLLED" "is0nline": false,

1, "sp": "25881",

"sn": "25e81", "unitStatus": "DISCONMECTED™

"unitStatus™: "RUNNING" }

] ]
1 }

PucyHok 24 — Pe3ynbTart BbiNo/iHeHUA meTtoda stackState
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Tabnuua 10 — 3HaveHune kKnden obbekTa stackState

Kniou Tun JvanasoH KoMmeHTapwii
3HayeHus

stackStatus String CREATED Co3pgaH
STARTING 3anyckaeTcs
RUNNING Pa6oTtaeT B NOMHOM KOHUIypaumm
RUNNING_DEGRADED Pab6oTaeT B HEMONHOM KOHpUrypaumm
FAILED_MASTER CBs3b C MACTEPOM MoTepsiHa
FAILED_ALL Cesa3b co Bcemn AL notepsiHa
FAILED_COMPATIBILITY | Owunbka coBmectumocTt ALIMM
FAILED_SINGLE CeBasb ¢ AU notepsHa (OAMHOYHBIN

pexmm)
unitStates [ [ MaccumB 06bekTOoB cocTosaHni ALIM

Tabnuua 11 — 3HayeHue Kyein obbekTa coctoaHua AUl

Kntou Twn AduanasoH KoMmeHTapwmii
3HayeHus
address String String IP-appec ALLM
sn Int Int CepwuiiHblii Homep AL
isMaster Bool True Pa6oTtaeT B pexume BegyLiero
(kntoY He ncnonb3yeTcs y BEAOMbIX)
unitStatus String DISCOVER Mownck
CONNECTING MopakntovaeTca
CONNECTED [MogkntoueHo
CONFIGURATION_READING | YteHune KoHurypaumm
WAITING_COMMAND OxupaeT KoMaHAabl
ADC_START_SEND KomaHpga «CcTapT» oTnpaB/ieHa
ADC_STOP_SEND KomaHpga «cTon» oTrnpaB/ieHa
INIT_FAILED Owunbka nHruymanmnsaumm
DISCONNECTED OTKNtOYeHO
RUNNING Pa6oTaet
ports (] [ MaccuB cocTosiHMIA MOPTOB
3HavyeHus aHasIoOruYHbl  NapameTpy
portState, rpe[cTaB/1eHHoOMy B
ra6smye 9
inOnline Bool True AL Ha cBa3mn
False ALIIN He Ha cBA3u
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7.1.3 MeTtopn connectionsState

[aHHbI MeToa, NpUMeHAeTCcA ANA AOCTYNa K aKTyasbHOM MHOOPMALMKN 06 KNUEHTCKUX
noakntoyeHuax B MO «Ctpummep».

3anpoc Buaa: http://127.0.0.1/connectionsState, Bblaact UHGOPMaLMIO O BCEX aKTUBHbIX
KIMEHTCKUX COEAMHEHUAX K KaXKA0MY U3 CNOTOB. Ha pucyHKe 25 npeacTtasneH pesynbTaT
BbINOJIHEHMA AAHHOIO MeToAa.

{
o [
“192.168.285.152"
1,
1
"192.168.285.152"
1
h

PucyHoK 25 — lMpumep BbinonHeHUA connectionsState

N3 pUCYHKa BMAHO, YTO Yy KaXOoro mM3 AByX CAOTOB eCTb MO O4HOMY aKTUBHOMY
KAMEHTCKOMY noakntodeHuto ¢ IP-agpeca 192.168.205.152.
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7.2 Wcnonb3oBaHue nHtepdeinca PUBLISHER

Bropoii cnoco6 moHuTopuHra coctodanms O «Ctpummep» - MCNoNb3oBaHUE
nutepgerica PUBLISHER. lMpu aktnBaumn mHtepdeirica MNO 6yaeTt BbINOAHATb
nepuoanyeckne n acmHxpoHHole HTTP-POST 3anpocbl Ha ykasaHHbii URL. B
NnepuoanYecKmnX 3anpocax CoaepXuTca MHpopmaumsa o Tekywem coctosaHum [MO:
o6bekThl stackState n connectionsState. B acMHXpoHHbIX 3anpocax nepenaroTcs
coobLweHna o cobbiTuax (oTkNYeHne u nogknodeHne AL, mnameHeHus
coctoaHma noptoB AL, nogkntoyeHne n OTKNIYEHME KIMEHTOB W T.M.).
NogpobHee c nepeyHeM cobbiTuin, nogaepxmBaembix MO «Ctpummep», MOXHO
O3HakKoMUTbCA B [2].

HacTpoiiku uHTepdenca npencraBnedbl B Tabnumue 1, K HUM OTHOCATCA K/OUM:
publisherURL, publisherintervalMs, stateRouteKey 1 eventsRouteKey. lNogpobHee o
¢dopmate HTTP-POST 3anpocoB, npuMmeHsieMblx B uHTepdence PUBLISHER
MO>HO O3HaKOMUTLCS B [1].

Ha pucyHke 26 npeacraBneH npyMmep Nnepmoanyeckom oTnpaBknM COCTOSHUS, @ Ha
PUCYHKe 27 npumep coobLeHnsa o coObITUN.

= "RUNMNING'

PucyHok 26 — lNpumep o6beKTa COCTOSAHUSA
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35

CTpummep c 2-ma ALMN
"STREAMER '
"Started’
"UNDEFINED®

PucyHok 27 — lNpumep ob6bekTa coObITUS
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NcTo4YHMKNM, ncronb3oBaHHbIE NMpu paspaboTke

1) OOO «['T/IAB-AnarHoctuka». GTLD-SCADA-PUBLISHER. NpocTtoit nHtepgenc
nyonmkaunm gaHHblx: PykoBoacTBo cucteMHoro nporpammucta. Capos, 2025.

2) OOO «I'TNNAB-OunarHocTtuka». GTLD-SCADA. lNepeyeHb 3ape3epBMpPOBaHHbIX
KOAOB COObITUI: PyKOBOACTBO CMCTEMHOrO nporpammucTa. Capos, 2025.
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