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AHHOTAIUA

B nmaHHOM JOKyMeHTE TNpPHBEICHO OINMCAHUE YCTAaHOBKH, HACTPOWKH, 3alycKa |
3aBepiueHus paboTsl mporpammuoro odecnedenust NordWind. [IpencraBnena nagopmanus o ero

(YHKIMOHAIBHBIX BO3MOXHOCTSIX U (popMaTax pabOThI C HAM.
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1. OBIUE ITOJIOKEHUSA

Hacrosimuit 1okyMeHT oTHocuTcst K mporpaMMHoMy obecniedenuto (I10) NordWind,
NpeIHAa3HAYCHHOMY JUIS BBIMOJIHEHUS alTOPUTMOB B  aBTOMATHU3MPOBAHHBIX CHCTEMax
yTpaBJICHUS TEXHOJIOTHYeCKUMU TporieccaMu. NordWind — HCTIOTTHHUTENBHAS CHCTEMA PEaTbHOTO
BpEMEHH, NpeJHa3HAYeHHAs U1 UCIOJHEHHs] CTeHEpUPOBAHHOTO KOJa Ha IIeNIeBOM cucTeme
(xontposutepe). [lannoe IIO oOnamaer MOAyJAbHOM (MHUKpOSIIEPHOI) apXHUTEKTYpOH,
NO3BOJISIOIIEH TMOKO HACTPOUTh KOHTpoJulep. MOAynM pealn3oBaHbl B BHUJAE OTAEIBHBIX
JTMHAMAYECKUX OMOIMOTEK U 3arpy KaroTCs POTPaMMHBIM 00€CIIEYeHUEM, TOJIBKO B CITydae, eCIIH
UCIIOJNIb30BaHuE X (QYHKIUI MPEeayCMOTPEHO Ha LIEIeBON CUCTEME.

NordWind coaepxuT crneayromnme MoIyu:

— NordWind — ocHOBHO# MOTyJIb THCIIETYEPA MPOTPAMM-AJITOPUTMOB;

— ArchNordWind — Mmoxynb BefieHUst apX#Ba peajbHOTO BpEMEHH,

— DataBaseServer — MozyJib cepBepa NOJyU€HUs! apXUBHBIX TaHHBIX;

— GdbServer — MOyTh YIQIICHHOMN OTJIAKHA aTOPUTMOB;

— LibAlg — pacuetnbie Mmoaymy;

— LibIO — oubnuoTeka oOMeHa ¢ IjIaTaMH BBOIa-BEIBOJIA;

— LibNet — 6ubmmoTeka cereBoro ooOMeHa MeX Iy KOHTPOJIJIIEpAMH;

— LibNetlnit — moacrucTeMa BOCCTaHOBJICHUS KaHAJIA YIIPABJICHHUS;

— LibSdk — 6ubanotexa nocrymna k 6a3e JaHHBIX CUTHAJIOB KOHTPOJLIEPA;

— LibTrends — OubnuoTexa apXxuBUpPOBAaHUS JTaHHBIX;

— NetNordWind — mporpamma asisi oOMeHa JaHHBIMH 3HAY€HUW CUTHAJIOB IO CETH;

— NordWind Arch Server — moaysib cepBepa moiaydeHus apXuBHbIX JaHHBIX 110 HTTP-
POTOKOITY;

— NordWind OPC_UA — cepBep noctyna k 0a3e JaHHBIX KOHTPOJUIEPa;

— NordWind Web Server — BeG-cepBep nmoctynma K ©0a3e JaHHBIX KOHTpOJUIEPA,
UCTIONB3YIONNi mpoTtokon oomena HTTP;

— NordWind WebSocket Server — BeG-cepBep aocTtyna kK 0a3e JaHHBIX KOHTpOJUIEpA,
UCTIONB3YIOUIHA TpoToKosl oomeHa WebSocket.

Cpena peansuoro BpeMenu NordWind paboTaer Ha 11e5eBoit cucteMe (KOHTpOIIIepax)
MOJ1 ONEepaIMOHHBIMU cucTeMaMu peainbHoro Bpemenu QNX Neutrino, Linux u KITJTA.

Ncxonnpim si3pikoM nporpaMMHoro ooecnieueruss NordWind sisnsiercs Cu.

HpOFpaMMHOG obecreyeHre HUCHOIHIEMO Cpeabl COOTBETCTBYCT PCKOMCHAALUAM

I'OCT P M3K 60880-2006.
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2. CIIACOK COKPAIIIEHUI W ONIPEJIEJEHUM

Tabnuna 1. Criucok cokparieHuii 1 0003HaYeHUN

Coxkpaienue Pacmmgposka
(o003HaueHNE) (mosicHeHUE)
ABTOMAaTU3MPOBAHHAS CUCTEMA YIIPABICHHS TEXHOIOTHUYECKUM
ACY TII
IIPOLIECCOM
Iocrt l'ocynapcTBeHHBIN CTaHIapT
Crannapt, yTBEpKAAIOLIUIA MTpaBuUia U TpeOOBAaHUS K
I'OCT P M3K 60880-
AJIEKTPOTEXHUYECKUM CHCTEMaM U 00OPYIOBaHUIO B SIIEPHOM
2006
SHEpreTHUKe.
oC OnepanuonHas cucteMa
I10 [TporpammHoe obecnieueHue
Domain Name System — cuctemMHbIe ToMeHHbIEe UMeHa. DNS-
DNS ajipeca pe3epBHBIX KaHAJIOB UCIOJb3YIOTCS s 0O0ecreueHust
(YHKIMOHUPOBAHUS CUCTEMBI BOCCTAHOBJICHHUS KaHAJIOB
Crannmapt nepeaayyl JaHHBIX B KOMITBIOTEPHBIX CETSX,
Ethernet UCTONb3YIOLMICA 1)1 COEAMHEHHS] KOMIIBIOTEPOB U APYTUX
CEeTEBBIX YCTPOICTB
Hyper Text Transfer Protocol — ocHoBHO# npoToko 11t 0OMeHa
HTTP JaHHBIMU B MHTEPHETE, UCTIOIB3YEMBIi JJIs Iepeiaun BeO-
CTpaHMII, H300paXeHNUH, BHJICO U IPYTHX TUIIOB KOHTEHTA
Integrated Development Environment — nHTEerprpoBaHHas cpeaa
IDE
pa3paboTku
Portable Operating System Interface — nepenocumslit uuTepderic
OIepalMoOHHBIX cucteM. Habop cTanaapToB, ONMUCHIBAIONINX
POSIX uHTEp(dechl MEKTy ONEPallMOHHON CUCTEMOM U MPUKJIaIHON
nporpamMmoi, Ou0noTeKy si3bika Cu 1 HabOp MPUITOKEHUN 1 UX
unTepdeiicon
Quick UNIX — POSIX-coBmectumast (niau UNIX-coBmecTumas)
QNX ONEepallMOHHAs CHCTEMA PEaIbHOI0 BPEMEHH, NIPEIHa3HAYCHHAS

MPEMMYIICCTBEHHO AJIA BCTPAaNBACMbIX CUCTEM
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[Iponomkenne TaOIUIB 2

CokpaieHue
(o6o3HaYeHNE)

Pacimmdposka
(nosicHeHue)

SimInTech

Cpez[a JUHAMHUYCCKOIro MOACIUPOBAHUA TEXHUYCCKUX CUCTEM,
npeaHa3HauYCHHas JJIs1 pvaeTHOP’I IMPOBEPKHU pa6OTLI CHUCTEM
ypaBJCHUA CIIOKHBIMHA TCXHUYUCCKUMU 06’beKTaMI/I,

paspaborannas kommnanueir OO0 «3B Cepsucy»

UNIX

CemencTBO NEPEHOCUMBIX, MHOTO3aJaYHbIX U

MHOT'OITIOJIB30BATCIIbCKUX OIICPAINOHHBIX CUCTEM

WebSocket

[TpoTokou cBsi3H, pa3paboTaHHBIN 17151 0OECTICUeHUS
JIBYCTOPOHHETO 0OMEHa TaHHBIMU MEXIy Opay3epoM U BeO-

CEpBEPOM B PEKUME pealbHOTO BPEMEHHU
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3. CUCTEMHBIE TPEBOBAHMUAA

Jns ycnemHoro 3amycka U pa6otsl 110 NordWind HeoOxoaumo, 4ToObl TeXHHYECKOE
CpencTBO (KOHTPOJUIEP) COOTBETCTBOBAII CIIEIYIONIMM TPEOOBAHUSIM:
3.1. MuHHMAJIBLHBIHA COCTAB TEXHHYECKUX CPEACTB
TpeboBanms K TEXHHYECKUM cpeacTBam st yctaHoBkd NordWind:
— mporeccop ¢ apxutektypoit x86, ARM7 umu AArch64;
— onepanuonHas cucremMa QNX Neutrino 6.5.0, Linux wim KITJIA;
— omnepaTuBHas MaMsATh 00beMoM, M6 — 32.
3.2. MuHHMAJBLHBIH COCTAB MPOrPAMMHBIX CPEACTB
CucteMHble NPOrpaMMHBIE CPEACTBA, HCIOJIb3yeMble HPOrpaMMOH, IOJKHBI OBITH
npecTaBieHsl onepanronHoi cuctemoit QNX, Linux u KIT/IA.
3.3. XapaKTepHCTHKH NPOrpaMMblI

[TO NordWind nmeeT HeNpephIBHBIN PEKUM pabOTHI.
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4. CKAYUBAHHME ITPOI'PAMMBbI

Juctpubytus nmporpaMmbl NordWind MOKHO MONIy4YHTh ABYMsI CIIOCOOaMUu:

— CkauaB ¢ o¢uUIMATBFHOTO caiiTa pa3padoTYMKa MPOrpaMMbl WWwWw.simintech.ru.
JleMoHcTpanMoHHas Bepcusi nucTpuOyTtuBa nporpamMbl NordWind Haxoautcss B ¢BOOOIHOM
JIOCTYTIE, U €€ MOKHO CKa4aThb B JII000H MOMEHT.

— Ha BHemHeM HOcHTeNne MHPOPMAIIHH, B CITyYae €CIIH 3TO MPEAYCMOTPEHO TOTOBOPHBIMH
WIN KOHTPAKTHBIMH 00513aTEIbCTBAMH.

s ckaunMBaHUS MPOrpamMMbl ¢ O(UITHAIEHOTO caiiTa HeOOXOAMMO OTKPBITH €0 aJpec

www.simintech.ru. OTKpbITh BKIanKy «CkadaTh AHCTPUOYTHB». BBIOpaTh B BBINAIAOMIEM

CHMCcKe TUCTpUOYTHUBOB, mpeaiaraeMbix i ckauuBaHus MyHKT «NordWind — OC Linux».
3anonHuTh Mo Gopmbl. [lodst OTMEUEHHBIE CUMBOJIOM «*)» SIBISIIOTCA OO0sI3aTEIBHBIMH IS
3aIOJTHEHHS.

[Tocne 3amonmHeHMs OO0s3aTENBHBIX IMOJEH HEOOXOAMMO HaXKaTb Ha KHOIKY
«IIpogoszkuThy. [locne yero Ha aapec 3JIEKTPOHHOM IMOYTHI, yKa3aHHBIA B (opme, MpPUAET
NHCHMO, COJIEpIKalllee CChUTKY Ha CKauMBaHUE TUCTPUOYTHBA.

JuctpuoytuB NordWind mocraBisieTcst B BUjaE apXuBHOTO (aiina Qopmara «.zZip».
[Tocne ckaunBaHUsT HEOOXOIUMO PACIIAKOBATh (Al «.Zip»: HaXKaTh MPABOM KHOIKOW MBIIIN Ha
naHHBIN (aiin, BeIOpaTh «PacnakoBaTh 37echb» WU J1Ba pasa MIEIKHYTh JIEBOH KHOMKON MBIIIN
Ha (paiiie, ¥ U3 OTKPBIBILIETOCS OKHA IEePeHeCTH (paiiiibpl Ha HEOOXOIMMOE YCTPOICTBO.

CkauynBaeMblil apxuB ¢ (ailllaMu COACPKUT JEMOHCTPAIIHOHHYIO BEPCUIO TIPOTPAMMBEI.
JlanHas BepcHsl IpeAHa3Ha4YeHa JUIsl O3HAKOMIIEHUS € (DYHKUMOHAIbHBIMH BO3MOXXHOCTSIMHU
UCTIOJIHUTENIbHOU cpefibl peanbHoro Bpemenrn NordWind.

OsznakomurenbHas Bepcuss NordWind umeer cienyromie orpaHiYeHuUs:

— Bpewms nenpepsiBHOM paboTel NordWind — 15 MuHyT.
— OTCcyTCTBHE NOMOJIHUTEIBHBIX MOyJiel, kpome GdbServer.

— B0O3MOXHBI Apyrue orpaHu4eHus B 3aBUCUMOCTH OT Bepcuu [10.
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5. YCTAHOBKA NORDWIND

s ycranoBku [10 NordWind Heo6Xx01MMO BBITIOIHUTE CIEAYIOIINE ACHCTBHS:

— Coznmate Ha 1eneBoil cucteme (koHTposuiepe) ¢ OC QNX, Linux wmum KIIJJA

nupektopuio «/home/NordWind».

— CkornupoBaTh Ha KOHTpoJuiep yrpasiaeHus moayiau [10 NordWind:

ocHoBHOM Moysib NordWind;

pacueTHBIE MOJTYJIH, PEATU3YIOIINE aJITOPUTMBI C PACITUPEHUEM «.S0»;

(aitnel 6a3bl JAHHBIX C pacUIMpEeHHEM «.extvars.table» u «.intvars.tabley;

¢aitn KoHUrypalMyu BBIMOJIHEHUS PACUYETHBIX MOJYJIEH C pacIIupeHueM

«.confh.

— IIpu HE0OXOAMMOCTH 3arpy3UTh AONOTHUTEIBHBIE MOAYJIA Ha KOHTPOJUIEP YIIPABICHHS:

®aiin «GdbServer» — MOIyJIb yIaIEHHOW OTIAJIKU AITOPUTMOB.

®aiin «libnet.so» — Mmomynbs MexxkcereBoro oomeHa LibNet ¢ daitiiamu HacTpoiiku

paboThI MOYIIA:

— «net.ini» — HACTPOUKHU TIpUEMa-TIepPeIayuu 10 CETH;

— TEKCTOBBIN (DA CO CIIMCKOM CUTHAJIOB.

@aiin  «libnetinit.so» — MOZy1Th BOCCTAaHOBICHHS OCHOBHOTO KaHaja IIo

pesepBHOoMy LibNetlnit ¢ daiinamu HacTpoliku paboThl MOAYIIS:

— «*.send.conf» — DNS-ampeca unmu [P-ampeca pesepBHBIX KaHAIOB st
paboThI CUCTEMBI BOCCTAHOBIICHUS KAHAJIOB.

®aiin «libtrend.so» — moayns Benenust apxuoB LibTrend ¢ ¢aitnamu HacTpoiiku

paboThI MOMTYJIS:

— «config.daty — ¢aiin ¢ mapamerpom «Precisiony, onpeaensonuM TOYHOCTh
ApXUBUPOBAHUS 3HAUCHUUN aHAJIOTOBBIX CHTHANOB. Eciii 3TOT mapamerp He
3aJ1aH, TO IPOUCXOUT CPAaBHEHNE 3HAYCHN aHAJIOTOBBIX CUTHAJIOB C YY€TOM
BCEX 3HAKOB IOCJIE 3aAMSATOMN.

Jlns monyveHuss WMHGOpPMAIMM O 3HAYCHUSX W BpPEMEHAX apXHUBHPYEMBIX

napaMeTpax HEOOXOJMMO HCIOJb30BAaTh CEpPBEp JOCTyNa K apXuBam

DataBaseServer, NordWind Arch_Server.

YroObl MOMYYNTH JOCTYIN K apXWBaM M3 HpwiokeHus «KimeHT apxuBa» Ha

MamHe noj yrnpasieHueM OC Windows HE0OX0IUMO MTPOU3BECTH €T0 3aIyCK

u3 paboueii nupektopun nporpammbl NordWind.
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o Qaiin «libtio.so» — MOAyNb CBSI3U € yCTpoiicTBaMH BBOja-BbIBoAa «LiblOy.
3arpyaercsi, €cid B3aHMMOJCHCTBHE C YCTPOWCTBAMH  BBOJA-BBIBOJA
peaTM30BaHO C €ro TMOMOIIBIO.

e Beo6-cepepnr: NordWind Web_ Server, NordWind WebSocket Server.

e OPC-UA cepep — NordWind OPC_UA.

— YCTaHOBUTH B KOHCOJIM KOHTpOJUIEpa aTpUOYTHI UCIOTHIEMBIX (DAilJIOB C MOMOIIBIO

KOMAaHJIbI:

# chmod +x NordWind GdbServer DataBaseServer NordWind Arch Server

NordWind OPC UA NordWind Web Server NordWind WebSocket Server

10
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6.1.

6. SAIIYCK ITPOI'PAMMBI

3anmyck B IITATHOM peKHMe

s 3amycka I10 NordWind Ha koHTposuiepe He0OX0IUMMO B KOHCOJIH II€JIEBOM CUCTEMBI

(KOHTpoJIIEepa) MPOU3BECTH ITyCK OCHOBHOT'O MOJYJIsS, IIyTEM BBOJIA CIEAYIOIIEH KOMAHIbL:

1.

ITpu mepBoM 3amycke, KOTJa Ha4daJbHOE COCTOSIHHE NMpUOOpa HE 3aJaHO0, UM
koH(purypauu Moayneit oynet «defaut.conf», mpu 3TOM 3amyck MPOU3BOAUTCS

CIEAYIOLEH KOMaH0M:

#./NordWind > /dev/null

Ecmu ecty (aiin ¢ koH¢urypanueil BBIMOJIHEHUS PAcUETHBIX MOAYJEH, TO
HE00XOIMMO BBECTH CJIETYIOIIYI0 KOMaH/Y:

#./NordWind -¢ <umsa daiina koHdurypamum pacdeTHblx Mmomayiei>.conf -d
<JIOMAIIHAA JUPEKTOPUS> -S <HMsI HAYaJIbHOTO COCTOSIHUS Tpubopa> > /dev/null
[Ipu nmanumuuu B aupextopuu (aitna «config.daty uMsa 3arpy3kd ¥ Ha4aJbHOTO
COCTOSIHUS TIpHOOpa OTPENIETICHO B 3TOM (aiisie, Toraa Ui 3amycka HeoOX0 MO

BBCECTU KOMAaHAY:

#./NordWind > /dev/null

3amyck cepBepa JOCTyINa K apXWBaM U CepBepa YJaJICHHON OTJIAJKHU C UCIOJIb30BAaHUEM

uHTep(delica KOMaHAHON CTPOKH:

— 3amyck cepBepa J0CTyna K apXuBaMm:

#./DataBaseServer > /dev/null

— 3amyck cepBepa OTJIauMKa:

#./GdbServer > /dev/null

— 3anyck OPC UA cepsepa:

#./ NordWind OPC UA -c <mma Odalyna KOHQUI'ypaumM  PacueTHOTO

MonmyJisa>.conf
rie -C — KII0Y A 33JaHus UMEHM KOH(UIypalMoHHOro (aiiga pacueTHBIX
Moyneil. Yka3plBaTh B KOMaHIHOM CTPOKE €ro He 00s3aTelbHO, TOCKOJIBKY IO

YMOJTYaHUIO UM KOH(puUrypauu Mmoayieit Oyner «defaut.confy.

— 3amyck Beb-cepBepa ¢ HTTP-nporokomnom:

#./ NordWind Web Server -c <ummMma Odanya KOHOUI'YypalLuM pPacCyUeTHOI'O

Momyna>.conf —-p port > /dev/null

rzae -p — 3aaaet nopt cepsepa. [1lo ymonuanuro nopt 8081.

-C — KJII0Y JUIs 3a/1aHUs] IMEHU KOH(QHUTYpaIlMOHHOTO (aiiyia pacyeTHBIX MOIYJICH.
Yka3bIBaTh B KOMaH/JIHOMW CTPOKE €ro He 00s3aTeIbHO, IIOCKOIBKY 110 YMOIYaHUIO

nMst KoHpUTYyparuu Moayiei oyaer «defaut.confy.

11
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— 3amyck BeO-cepBepa ¢ nmporokoioM WebSocket:
#./ NordWind WebSocket Server -c <muma daiina KOHOMT'ypaLuyM PacyeTHOT'O

mMonmynia>.conf —-p port

I7ie -p — KJIIoY JUId 3a/1aHus nopta cepsepa. [1o ymomyanuro nopt 7681.

-C — KJIIOY IS 3a/1aHUs] IMEHU KOH(QHUTYpaAIIMOHHOTO (haiiyia pacyeTHBIX MOIYJICH.
Vka3pIBaTh B KOMaHJHOM CTPOKE €ro He 00s13aTeIbHO, IOCKOJIBKY 110 YMOJIYAHUIO
uMs KoHuUrypamuu Moayient Oyner «defaut.conth.

— 3anyck cepepa ¢ HTTP-npoTokosom:

#./ NordWind Arch Server -p port > /dev/null
rJe -p — KJII0Y 14 3a7aHust mopta cepsepa. [1o ymomuanuto mopt 8081.
ITocne crtapra NordWind B KkoHcomu 1eneBOd cHUCTEMBbl (KOHTPOJUIEpa) OJDKEH
0TOOpa3uTCs CIMCOK MHULIUAIU3UPOBAHHBIX MOIYJICH.
6.2. 3anyck yepe3 yJaJeHHYIO OTJIAAKY
Jns 3amycka moxyist NordWind B pexxume ynaneHHor ommanku w3 [10 SimInTech
HEOOXOJUMO 3allyCTUTh MOIYJb YyJAJCHHONW OTJIaAKU B KOHCOJH I[EI€BOM CHCTEMBI

(KOHTpoJIIEepa) C TOMOIIBI0 KOMAH/IbI:
#./Gdbserver

3arem, ucnonb3ys uHCTpyMeHTH [IO SimInTech, oTnagute mpoekT Ha yAaIeHHOM

KOHTpOJLIEpE.
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