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Hcropus n3MEHEHN pyKOBOCTBA I10JIb30BATENS

Hcropust ”BMEHEeHU PYKOBOACTBA MOJIb30BaTeIs

Bepcus Onucanue M3MeHeHUs
PYKOBO/ICTBA
M0JIb30BaTeIs1
2.2 JloGaBneHa UCTOPUSI U3MEHEHUH PYKOBOJICTBA TOJIH30BATES.
Jlo6aBneHbl 3HaKU C MpeaynpekIaromieil 1 NosCHsomer HHpopMaIen.
Pa3zoen «Aneopumm pabomel 3a0auu pezepsuposarusy. N0OABICHBI 3HAUCHUS B TAOIUILY
3apucuMoctr SyncTime ot DataSizeKb ainst pa3apix timnoB mosyneit LIIT.
Paszoen «Pezepsupyemvie nepementvie u BpoSpamMmuposanue KOHmpoiepay: 100aBIeHO
OIMCaHNe OTPAaHUYCHUH B Pe3epBUPOBAHUH HA 3Tare pa3paboTKH.
JloGaBiieHbI HOBBIE Pa3/eIbl:
—  «Ocobennocmu pesepsuposanus HJIK ¢ mooyasamu LI 1I-20 munay;
—  «Obpawenue 6 cryxncOy MexHUYecKol NOOOEPICKUN,
—  «lIpunooicenue A».
Pa3zoen «Kypranvr coobwenuiiy.: 0OHOBICHO onucanue BkIaaku Cooduyenus B pelakTope.
Paszoen «Obnosnenue npunosicenuil pezepaupyemoco KOHmMpoLiepay. N00aBIeHO ONICaHUe
OTpPaHWYECHHS TIPH 3arpy3Ke MPOeKTa Ha BEIyIINH KOHTPOJLIEP.
JIOTIOTHUTENBEHO TI0 TEKCTY BHECEHBI HEOOIBIINE H3MEHEHHUS C YTOUHSIOMIeH HHpopMaIien
2.3 Pa3zoen «Hacmpotixa IP-adpecog 0ns pezepsuposarusy: 0OHOBIEHO ONICAHUE HACTPOUKH
napametpoB IP-aapecos.
Jlo6aBneHbI HOBBIE Pa3/IeIbl:
—  «Kongueypayus kommynuxayuonnvix mooyaeu Ethernet ¢ pezepsuposannoii cucmemen,
—  «3amena mooynsa LI pezepsuposannoco KOHMpOLLEpay.
Pa3zoen «Aneopumm pabomel 3a0auu pezepsupoganusy: 100ABICHB 3HAUYCHHS TPHOPUTETOB
3a7a4 1Jid pa3HbIX TUoB Moyneit LI
Paszoen «Cxopocms peaxyuu na agapuiinvie cobvimusy: 0OHOBIECHBI GOPMYIIBI pacdyeTa
TaiiMayTa MOJyJISl 1 MacTepa IpHU aKTHBUPOBAHHOM IapaMeTpe «ABTOHACTPOWKA MapaMeTPOBY.
JIONOJTHUTENBFHO TI0 TEKCTY BHECEHBI HEOOMbIIINE U3MEHEHHUS C YTOUHSIOMIEH nH(popManueit
24 Pa3zoen «/[obasienue 6 npoexm komnonenma «Pezepsuposarueyy. TOTIOIHEHO OMICAHUE O

JopabOTKe HACTPOESK 33J]aud PE3ePBUPOBAHUS IIPU CO3IaHUN KOH(DUTYPAIIHH.

JloGarieH HOBBIH pasnei: «Kougueypayus kommyHukayuonusvix mooynei RS-485 ¢
Pe3epBUPOBAKHOU cUCeMey.

Paszoen «Hacmpoiika u ouaenocmuxa coeourenus»: 100aBIEHO ONMCaHNE 3HAYKOB,
WHPOPMHPYIOUIUX O COCTOSHUM ycTpoicTB. OTOOpaXkeHne MacCUBHOTO cocTostHUsE Moayist LITT-
MapTHEpa B OHJIANH peXHUME.

Paszoen «Hacmpoiixa pezepeuposanusy: 0OHOBICHO ONMCAaHUE COCTOSHUN, B KOTOPBIX MOXET
HaxoauThes cooTBeTcTBYrOMM LII1.

JIONOJTHUTENHFHO TI0 TEKCTY BHECEHBI HEOOMbITNE N3MEHEHUS ¢ YTOUHSIOIIEH nHpOpMaIuei
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AHHOTaIU

AHHOTAIUA

Hacrosmuii JOKyMEHT COAEP)KUT CBEIEHHS O CO3JIaHUHM U KOH(PHUTYPHPOBAHUU PE3EPBUPOBAHHBIX
CHCTEM Ha OCHOBE MPOrpaMMHPYEMBIX JIOTHYECKHUX KOHTpoiuiepoB cepuu Regul RX00. Hacrpoiika
OCYIIIECTBJISIETCS C TOMOIIBIO MTPUKJIAAHOTO MporpaMMHoro odecneuenus Epsilon LD.

JlaHHO€ pPYKOBOJACTBO TMpPEAHA3HAUYEHO JJIsi OKCIUIyaTallMOHHOTO I[IepCOHala U HMHXKEHEPOB-
1poekTupoBIIUKOB ACY TII, KOTOpbIE 10JIKHBI:

— HMCTh, KAK MUHUMYM, CPEAHEC TEXHUICCKOC 06p330BaHI/Ie;

— HPUCTYIUTH K pa60Te TOJIBKO ITOCJIE U3YUCHUSA JAaHHOI'O pPYKOBOACTBA.

OoHoBJenne nupopmanuu B PykoBoacrae

[IpouzBogutens OO0 «lIpocodT-CrucTemMbl» OCTaBIAET 3a COOOM MPaBO U3MEHATH HH(POPMAIIHMIO B
HacTosmeM PykoBojcTBe W 00si3yercs MyONHMKOBaTh OoOJjiee HOBBIE BEPCHU C BHECCHHBIMU
n3MmeHeHussMu. OOHOBIJIGHHAsT Bepcusi PykoBojaCTBa JOCTYIHA JUIsl CKaYyMBaHUS Ha O(UIIHATBEHOM
caifre [IpousBonurens: https://www.prosoftsystems.ru/.

Jlis  CBOEBPEMEHHOTO OTCIIEKUBAHUSI BBIXOJAa HOBOM Bepcud PyKOBOJACTBAa pEKOMEHAYETCS
oopMUTH MOANMKUCKY Ha OOHOBJICHHE JOoKyMeHTa. [yt aToro HeoOxoaumo Ha caiite [IpousBoaurerns:
https://www.prosoftsystems.ru/ Bo Bkiagke «J{okymMeHTaus» MO HKOHKAMH JOKYMEHTOB KJIMKHYTh

Ha KHOIIKY «ITogmucaTbcs Ha OOHOBJIEHUS» U OCTABUTH CBOU KOHTAKTHEIE JaHHBIC.

B pykoBojacTBE TPUCYTCTBYIOT 3HAKH C TPEAYNPEKIAOMIEH W MOSCHAOMEH HH(OpMAaIHe.
Kaxiplii 3Hak 0003HauaeT cieayrouiee:
HPEAYIIPEXJAIOIIUE 3HAKHN

BHUMAHMUE!
& 3nech ciienyeT o0paTUTh BHUMAHKE HA CIIOCOOBI U IIPU MBI, KOTOPbIE HEOOXO0IUMO
B TOYHOCTH BBITTOJTHATH BO M30eKaHUe OMHOOK IPH 3KCIUTyaTalliH MM HACTPOMKe

NHO®OPMAIIMOHHBIE 3HAKH

NHOOPMALIUA
3nech crexyeT oOpaTUTh BHUMAaHHE Ha BAXHYIO HH(OPMAIIHIO
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Bsenenue

BBEJAEHUE

Hcnonb3oBanne (GYHKIUU «TOPSUET0o» Pe3epBUPOBAHUS TO3BOJIAET OOECIIEUHTH HENPEPHIBHOE
BBITIOJIHEHUE TEXHOJOTHYECKOTO MpoIlecca B CiIydae Kakoro-aubo OTKa3a B CHCTEME YIPAaBJICHHUS B
o0IIeM U B KOHTPOJJIEPE — B YaCTHOCTH.

B pe3epBupOBaHHOM KOHTpPOJUIEPE HCIONB3YIOTCS JBa MOJIYJS LEHTPaIbHOTO mpolieccopa (aanee
LIIT), nazpiBaemblie LII-nmapTHepaMu, KOTOpble pabOTAIOT MO OJWHAKOBOMY aJITOPUTMY U MOCTOSIHHO
CUHXPOHU3HUPYIOT CBOU JaHHBIE IPYT C IPYTOM.

O6men nanHbIMU Mexay moxyiem LI u momynsmu BBOJa/BhIBOJA MPOUCXOAUT MO OAHOW JIMHUU
(mmmae RegulBus), a cunxpoHusaius naHHbIX MexAy LIII-mapTHepaMu OCYIIECTBISICTCS 1O JAPYTroi
TUHUYM (JIMHUS CHHXPOHU3AIINN ), He3aBUCUMOU OT miepBoi. [Ipu sTom kaxapiii moxyis L{IT obmiaercs
U MPOU3BOIUT OOMEH ¢ MOJYJSIMU BBOJa/BbIBOJAa He3aBHCHUMO OT apyroro monyns LT mo cBoeii

cobctBennoii mmue RegulBus.

11 I

Monynu BBOaa/
BBIBOJIA

Monaynu BBoma/ Monayau BBoza/
BBIBOJIA BBHIBOJIA

VcenoBHBIE 0003HAUCH M.

<€) — JUHUA CUHXPOHHU3ALUU

> — wmna RegulBus

Pucynok 1 — O6MeH TaHHBIMH 110 Pa3HBIM IIHMHAM
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ArnmnaparHas peaiu3anus pe3epBUpOBaHUS

AIIITAPATHASA PEAJIM3ALIUA PESEPBUPOBAHUSA

CxeMbl pe3epBHpPOBAHUSA

OOMeH JaHHBIMH MeX1Y HEeHTPAJbHBIMH IPOLECCOPAMH OPTraHU30BaH IOCPEICTBOM JIMHHUU
CUHXpOHM3aMU. [[1s1 moCTpoeHusl cucTeM pe3epBUpoBaHMs Hcnonb3ytoTess moaynu LIl ¢ aBymsa u
6onee nopramu Ethernet. OquH mopT A7 MOCTPOCHUS JTUHUM CUHXPOHM3AIMH, @ BTOPOH MOPT AJs

MOAKJIIOUEHHUS K KOHTposuiepy u3 cpeanl Epsilon LD.

Pe3eanpOBaHne JIMHUU CUHXPOHU3aAIIUN

JUId JINHUM CHHXPOHU3aLUU MPENYCMOTPEHA BO3MOKHOCTb PE3EPBUPOBAHUS, T.€. MCIIOIb30BAHHUE
OyOonupyromeil JUHUM Ha Cciaydaid BBIXOJa M3 CTpos OCHOBHOW. [Ipu ayOnupoBaHMM JIMHUH
CHHXpOHHM3aIMU 0o0pa3yeTcs Ba (GU3NYECKUX coeanHeHus Mexay moxyisimu LTI, oGecrieunBas Tem
caMbIM B3aumoeicTeue L1 B mTaTHOM pexume Jlaxxke Ipu 0OpbIBE OHOM JIMHUU CBSI3U.

JUis TUHUA CUHXPOHM3ALlMU MOXKHO HCIOJIb30BaTh J1BA JHOOBIX (OAMHAKOBBIX IO HOMEpY) HOpTa

Ethernet Ha 60pty kKaxaoro moayis LIT (Pucynok 2).

Pucynok 2 — [Ipumep pe3epBUPOBAHHOM JIMHUH CBSI3H Ha KOHTpoiutepax R600

Pe3epBupoBaHue Moy el KOHTpoJLIEpa

[IpenycMoTpeHsl clieyIoIne CXeMbl pe3epBUPOBAHUS MOTYJICH:

— T0JIHOEe pe3epBHpPOBaHME — B CXEME NIPHUCYTCTBYIOT JBa MJIEHTUYHBIX HaOopa KpeuTos,
00BEIMHEHHBIX B OJMH Pe3epBUpPOBaHHbIN KOHTposuiep. Kaxasiii kpeit umeer monyns LI1 co
CBOMM COOCTBEHHBIM HAOOpPOM MOIyJIE BBOJA/BBIBO/A, TPEACTABISAS COOOM «3EepKaIO»
ApYroro,

— YacTHMYHOe pe3epBHPOBaHUE — B cXeMe pezepBupoBaHus aBa moayis LII paboratot ¢ oqHuM

001muM HabopoM MO TyJIei BBOIa/BBIBOIA;

- KOMﬁI/IHI/IPOBaHHaﬂ CxeéMa pe3epBUpPOBAHHUA — B CXEMC YacCThb MOI(y.TICﬁ BBO)Ia/BLIBO,Z[a

nybonupyerca u pabotaeT ToibkOo ¢ omHuM Moayinem III, kak B ciaydae MOJIHOTO
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ArnmnaparHas peaiu3anus pe3epBUpOBaHUS

PE3CPBUPOBAHUA, 4 YACTh NPUCYTCTBYCT B CAMHUYHOM ISK3CMILIAPE U OCYIICCTBIIAKOT oOMeH

JTaHHBIMU ¢ o0oumu Moaysimu LIT.

YcnoBHble 0003HAUCH HS:

— JIUHUS CHHXPOHHU3AIUH
e — fepBas muHa RegulBus
e — BTOpas muHa RegulBus

Pucynok 4 — [Ipumep cxeMbl yacTHIHOTO pe3epBupoBanust, Regul R500
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ArnmnaparHas peaiu3anus pe3epBUpOBaHUS

N A
e
HII —

Pucynox 5 — TIpuMep kOMOMHUPOBaHHO# cXeMbl pe3epBupoBanus, Regul R500

PI/ICyHOK 6— HpHMepH CXEM IOJHOTO M YaCTHYHOTO peBepBHpOBaHI/IH Regul RGOO
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ArnmnaparHas peaiu3anus pe3epBUpOBaHUS

o mEmmmm o[, i
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Pucynoxk 7 — I[Ipumepsl KOMOMHHPOBAHHBIX cXxeM pesepBupoBanis, Regul R600

IIpu ucnonb30BaHUM YAaCTUYHOM MJIM KOMOMHHPOBAHHOM CXEMBbl PE3epBUPOBAHUS B KOHTPOJIIEPE
NPUCYTCTBYIOT TaK Ha3blBaeMble OOIIME€ MOXIYJIH —3TO MOIYJIH BBOJA/BBIBOJA, KOTOPHIC
OTHOBpeMEHHO pabortator ¢ aBymst monyissmu LI1. Tlpm dem, kaxneid w3 nByx momaynei LIIT
OCYILIECTBIISIET OOMEH ¢ 00IMMU MOAyIsiMU BBoa / BBIBOJA 1o cBoeil mune RegulBus, He3zaBucumoit
ot ummHbl RegulBus IIT-naptHepa.

B xonTpomepe R500 Beibop HOoMepa muubl RegulBus, mo kotopoit moaymne LI ocymiecTBiser
CBA3b C MOIYJSIMH  BBOJA/BBIBOJA, MPOU3BOAMTCS Tepekiatouatenem MBS  (cMm.  rmaBy
Iepexmtouarenn).

B kontposnepe R600 anamornusbiii BeIOOp ompezensieTcs MecToM ycrtaHoBkd moxyns LIT u
MOAYJsl WCTOYHMKA NuTaHus. [Ipm 3TOM, B cCiiydae yCTaHOBKM B OJHOM Kpeute, moxayns LI,
OCYIIECTBIISIOIINI CBSI3b C MOJYJISIMH BBOJIa/BBIBOJIA TIO TmepBoi muHe RegulBus, ycranaBmuBaercs
nesee oT moayns LI, ocymecTBisiOmIero CBsi3b ¢ MOAYJISIMM BBOJIA/BBIBOAA IO BTOPOH HIMHE
RegulBus (cm. Pucynku 6, 7). AHanOrn4Hoe nMpaBuito ACHCTBYET U ISl MOYJICH HCTOYHUKA THUTAHUSL.

[Tpu peanusanuu CXeMbl PE3EPBUPOBAHMS BO3MOXKHO HCIOJIb30BaHHE MOJYJEH BBOJA/BBIBO/A W3
pazmumunbix JuHeek REGUL: R600, R500, R200 (moxynum R200 Tonbko B cxemMax € MOJHBIM
pesepBupoBanuem). B kagectBe monyneit LI Moryt ncnomb3oBatbest mporeccopusie Mmoayan R200,
R500, R600.
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ArnmnaparHas peaiu3anus pe3epBUpOBaHUS

Pucynok 8 — KoMOruHHpOBaHHAs cXeMa, HCIIONB3YOIIasi MOAy/ I BBoja/BbIBoia 3 muHelkn R200, R500 (o6mimit) u
6azoBblit kpeiiT R500
Moaymu HIT nenstes wa xsa tuma (I/11). JIast omeHKH (QyHKIHOHAIBHBIX M BBIYMCIUTEIBHBIX
BO3MOKHOCTEH pe3epBHpOBaHHOﬁ CUCTCMBbI CJICAYCT YUYUTBIBATHL THUII NMPUMCECHACMOI'0 MOAYIIA HH

Pacnpenenenne o tunmam moxaynei L{I1 cepun REGUL RX00 npencrasieno B [Ipunoxenuu A.

IMepexirouaresin ¥ MHAUKAIMS
Mepexarouarenn

[Nepexmrovareny pacnoOKEeHbI Ha IEpeHEH TTaHeH MOl IEHTPAIBHOTO MPOIECCOpa.

Moayne IIT MOKeT HAXOJUTHCS B OJJHOM U3 IBYX pexuMoB: Paboma (RUN) umu Cmon (STOP).
[MepexiroueHne Mexay pexumamu pabotsl LIIT — PabomalCmon mpou3BOIUTCS TEpeKIHOYaTeNieM
RUN / STOP. Taxxe 3amyck / OCTAHOBKY NPHIOKEHUS MOXKHO MPOHM3BOIUTH C MOMOIIBIO KHOIOK
Crapt/ Cron (Pucynoxk 9) B cpeae pa3pabOTKH MNPUKIAJAHOTO MPOTPAMMHOTO OOecredeHus
Epsilon LD (mompobno onucanune B gokymente «lIporpammuoe obecneuenue Epsilon LD.

PYKOBOI[CTBO MMOJIb30BATCJIA» B Pa3aCiic «3ar1y01< U MOHUTOPHUHT HpI/IJ'IO)KCHI/ISI»).

OxkHo Cnpaska OxHo Cnpaska
0] % [l
Crapr (F5) Cron (Shift+F8)

Pucynok 9 — Kunonku Crapt / Ctomn B cpesie pa3paboTKu MPUKIATHOTO IporpaMmmHoro obecreuenus Epsilon LD
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ArnmnaparHas peaiu3anus pe3epBUpOBaHUS

B ciaydyae HE0OXOJMMOCTH TOJIb30BaTENIb MOXKET 3alpETHUTh YIPABICHHUE PEKUMAMU pabOTHI U3
Epsilon LD. [Ins storo B cekuuu PsLed kondurypammonnoro daiina /etc/runtime.cfg neodxomaumo

AKTUBUPOBATH OIIIUIO:
[PsLed] RunStopButtonSuperior = 1

Ilepexmouarens KEY ympaBnser aBrozamyckoMm mnpukiagHoil mporpammel. B moxyne R600
nepekitouareab obo3HadeH kak Key D, B R500 m R200 — KEY. Ilonmoxxenne I — aBTO3amyck
BeIKIItOUeH, Il — BkimroueH. [Tonoxxenue 111, numeromeecs B moayse R500 u R200, He ucmomb3yeTcs.

B monyne R500 nepexirouarens MBS onpexpenser, mactepom kakoit u3 nByx muH RegulBus
ABIsICTCA MOy Ib. OH MMEET J1Ba TOJI0KEHUS:

— B TOJOXEHUU | IEHTpalIbHBIN TpoIieccop oOecneunBaeT 0OMEH JaHHBIMU MEXKIy MOIYJISIMU 110

nepsoii muHe RegulBus;

— B nonoxenu 11 — o Bropoii mmue RegulBus.

Nuaukanus pe3epBHPOBAHHOI0 KOHTPOJLJIEpa

Onucanue BceX HMHJIMKATOPOB CBETOAMOAHON MaHeNM MOIyJeH KOHTpoiepa NpPUBEAECHO B
nokymenrax «Regul R200. Cucremnoe pykoBoactBo», «Regul R500. CucremHoe pyKOBOICTBO»,
«Regul R600. CucreMHOE pyKOBOJCTBOY.

Huxe nmnpuBeaeHo omucaHue TeX  HHIAUKATOPOB, KOTOpPBIE IIOMOTAalOT  IOJIb30BATEIIO

OpPHEHTHPOBAThCs B paboTe pe3epBUpoBaHHOr0O KoHTposuiepa (Pucynok 10).

_ INOUT — — — — — — — — — — — —
RUN
R600 CU 00071 R200/CU 00 061
RDD
R500 PWR
HARDF/HF cu 00 071
PROGF/PF PWR < RUN L01 GPS RXi
HE D2 TXi
LINK/Lk PFLDS  RX2
il ROD LD4 X2
SRSUF MB1 Lk3
PROGE MB1, MB2 B2 Lkd4

LkS
Lk6

INK Port 3
INK Port 4
INK Port 5
INK Port B

LN
:

-
>
o
e

=
N

=
>
<
=1

=3
)

L
L
L
L

Pucynok 10 — @parments! nuieBbix naneneit moayieit [{IT R600, R500 u R200. MuaukaTops

RUN — uHauKaTOp rOpUT NPH BBINOJHEHUH MTPUKIIAJHON MPOrpaMMBbl B LIEHTPAIBHOM MPOLIECCOPE,
€CTd HEe TOpHUT, TO IOJb30BATEeNbCKasl TIporpaMMa HE BBINONHIETCS (HE 3arpykeHa WU
nepexitouaresb RUN/STOP naxoautcs B monoxernnu STOP).

RDD (R600 u R500) — unnukatop nuHhOopMHUpPYeT 0 paboTe MOJyJsl B COCTAaBE PE3€PBUPOBAHHOTO

KOHTpOJIJICpa:
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AnmapaTHast peajgu3alys pe3epBUpPOBaAHUS

— TOpUT mpH paboTe MOAYJsS B KauecTBe BEAYIIETO IIEHTPAJIHHOTO IPOLECCOpa B COCTaBE
PE3epBUPOBAHHOIO KOHTPOJLIEPA,

— penko muraet (1 I'u) — npu paboTe MOy B KaueCTBE BEJOMOI0 [IEHTPAJIBLHOTO MpoIleccopa B

COCTaBe PE3ePBUPOBAHHOIO KOHTPOJUIEPA,

— w4acro mwmraer (5 I'm) — moboe npyroe cocrosaue monyns LIII, koTopoe mMOKa3bIBAaeT O
nmoruyeckoi HerotoBHocTH nanHoro LIl k ynpaBnenuto (Hampumep, UIET OOHOBJICHHE

IIPOCKTOB, UJIN OXXUJAACTCA CUHXPOHU3AUA, IIPOCKTA HET WJIIKM OH OCTAHOBJICH U T.I[.).

HARDF (R600), HF (R500 u R200) — vHI®KATOp TOPHT B CIIydac OTCYTCTBHS MM HEHCIIPABHOCTH
OJIHOT'O U3 MOJYJIE KOHTpoJuiepa (HEUCIIPABHOCTD B IIUHE).
PROGF (R600), PF (R500 u R200) — unaukaTop:

O TOPHT - MPUCYTCTBYET MPOrpaMMHas OIIUOKa B MOJYJIE;
o w™enneHHo mopraet (1 ') - monp3oBaTenbekas mporpamma He 3arpyeHa.
LINK Port X, (R600), Lk X (R500 u R200), rae X — Homep nopta (3-6) — MHIUKATOp MHUTaeT IpH
HaTMYUU oOMeHa uepe3 cooTBeTcTByronue Ethernet-moprsr.
MB1 u MB2 (R500) — unaukaTopsl OKa3bpIBalOT, MacTEpOM Kakoi u3 mmH RegulBus B maHHBIM
MOMEHT SIBJIICTCS 3TOT MOAYJIb (CBEUCHHE 3€JICHBIM LBETOM).
IN u OUT (R200) — wnmukartopsl MuramT npu Hamuuuu obOmena dvepe3 mopt IN u OUT
COOTBETCTBCHHO;
Bl u B2 (Moaymnu BBoma/BhiBoia R500) — MHAMKATOPHI TOKA3BIBAIOT COCTOSIHHE OOMEHA JaHHBIMU
IO LINHE:
— HE TOPHT — C MOMEHTA BKJIFOUCHHUS U TI0 HACTOSIIIE BPeMsi OOMEH IO IIWHE HE MPOU3BOIUIICS U

MOAYJIb Ha HEH He HHUIOHWAJIU3UPOBAJICA,
— MMUIacT XKCJIThIM — UACT NHUIHAINU3AalA MOAYJIA 110 JTaHHOM HINHCE,

— TOPHUT XKCITBIM — MOIAYJIb CKOH(I)I/Il"ypI/IPOBaH " OCYHICCTBJIACT o0MeH 110 IIMHEC, HO HC BbIAACT
Ha BBIXOJHBIC KJICMMbI CUTHaJIbl, COOTBCTCTBYIOIUC JAHHBIM, ITOJTYUYCHHBIM I10 HeH (IHI/IHa, KaK

n I.IeHTpaJ'IBHHfI mmponeccop, MOAKIIOYSHHBIN K HCI>'I, HaXoOsATCs B pesepBe),

— TOpUT 3€JI€HbIM — MOJYJb CKOH(UIYPHUPOBAaH U OCYLIECTBISIET OOMEH 0 JaHHOW IIMHE, a B
COOTBETCTBUM C JAHHBIMH, ITOJYYEHHBIMU 10 HEH, MOJAIOTCS CUTHAJbl HA BBIXOJHBIE KIIEMMBbI
Moayns (IIMHA, KaK M IEHTPaJbHBIA MPOLECCOp, MOAKIIOYEHHBIH K HEH, SBISIOTCS

BEJIYIINMH),
— MHTaeT KPaCHBIM — HECOOTBETCTBHE THUIA MOJTYJIs KOH(PUTYpAITUU IIIHHBI,

— TOpPHUT KpaCHbBIM — C MOMCHTA BKJIIOUCHUA MO0 IMHHE IMPOHU3BOAUIICA O6MCH, HO BIIOCICACTBUH

CBS3b IO HEH ObLIa yTpadeHa.
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Hacrpoiika pesepsupoBanus B Epsilon LD

INPUHIUIIBI PESEPBUPOBAHUSA

IMousiTus Beayuero u segomoro moayJst LI

B pezepBupoBanHOM KOHTpoOJUIEpe B paboTe 0AHOBpeMEeHHO HaxoAsTcs nBa Moy LT [1pu stom
omud Monyab LIT siBisercs Bexymmm (ACtive) — OH HEMOCPEACTBEHHO OOECIICUMBACT yIpaBJICHUE
TEXHOJIOTMYECKUM TPOIIECCOM, a €ro maptHep — BexoMbIiM (StandBy) — oH HaxoAUTCS B «ropsuem»

pesepae.

Benyumit moxyns LT Benowmerit moays LII1

BBITOJHACT NPUKIAJAHYIO MPpOrpaMmy

IOJIYy4acT JaHHBIC

BbIIACT KOMaHJbI

Mony s
BBOJIA

T

O6a monyna LIl mpousBoasT ompoc Monyned BBOJA, BBIMOJHEHHE MPHUKIAJAHON MPOrpaMMbl

Monynb
BBIBOJIA

Mony s Monynb
BBOJIA BBIBOJIA

|

Pucynok 11 — OgHoBpeMenHas padbota moysei 1II1

I10JIB30BATEN U BblIA4y PE3yJIbTaTOB 3TOTO BBIIIOJIHEHHS B MOAYJIH BBIBOJA.
Monaynu BeIBOs1a (GOPMUPYIOT YIPABISIONINE KOMAH/IbI, TOJILKO €CJIM OHU MOCTYIHIN OT BEAYIIETO
moxyis LTI, mpu sTom:
— eCIIM MOIyJb BbIBOoJa oOumii (paboraer ¢ nymst moayiasmu LIIT), oH Gopmupyer Ha BBIXOJ

CHUTHaJIbI TOJIBKO B COOTBETCTBUH C JAHHBIMU OT BEAYLICTO MO YIS ]_IH,

— ecJIi MOJYJb BBIBOJIA HE siBisieTcs oomuM (padotaet ¢ oxaum moxayiem LIT), on popmupyer
CUTHAJIBI Ha BBIXOJ, TOJBKO eciau 2ToT Moayib LI Benymmii. Ecinmu monyns LIT Benomslii, TO

MOAYJIb BBIBOAA HC YCTAaHABJIMBACT BbIXO/A.

Posin moayJen LII1 B cocTaBe pe3epBUPOBAHHOI0 KOHTPOJLJIEPa

C uenpio uckitoueHuss KoH(uukToB npuoputer ognoro moxyns LI (CPU_A) mo ymomuanuto
Boiie npuopurera L{II-naptuepa (CPU_B). [Toatomy, B cnyuyae HaxoxaeHust oooux L1 B onuH u ToT
K€ MOMEHT BPEMEHH B OJHOM M TOM K€ COCTOSHMM (BeAyILMH WM BEIOMBI), yrpaBiieHUe Ha cels
npuaumaer CPU_A.

Boibop pomu moxmyns UII mpousBomutcss Ha otame Hactpoiiku [P-aapecoB s nuHMMA
cuHxpoHuzanuu. Ilpu koHurypupoBaHuu mnopra cBsi3U HEOOXOIMMO BbIOpaTh, K kKakomy u3 LII-
MIapTHEPOB OTHOCUTCS JAaHHBIA IOPT, IPHU ATOM, IOCIIE ONPEACIEHUS, IPOUCXOIUT aBTOMATHUECKAs

yctaHoBka IP-agpecoB mopToB. CTOUT OTMETUTH, YTO B CX€MaX YaCTHYHOTO MM KOMOMHHUPOBAHHOTO
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pesepBupoBanusit CPU_A nomkeH padotats no nepsoit mune RegulBus, CPU_B — no BTopoii muHe
RegulBus.

AJIFOpI/ITM paﬁoTbI 3a/laYU pe3cpBUPOBaAHUA

Bce 3a1a4n pCaIUu3yrOTCAa C BbITGCHHIOH.[CfI MHOFOHpI/IOpI/ITCTHOﬁ MHOI'03aJa4HOCTBIO. 3HadyeHHne
IIPHUOPUTETA 3aa4r PE3CPBUPOBAHUS 3a1a€TCA B 3aBUCUMOCTH OT TUIIA IIPUMCHACMOI'0 MOYJIA HH

— gt moaynst LTI tuna | — npuopurer 1;

— st moaynst LTI tuna |l — npuoputer 4.

B camoM nukie 3amadu  pe3epBUPOBAHMUS CYLIECTBYET IIOCIEHOBATEIbHOCTh CHCTEMHBIX H
10JIb30BATEIbCKUX BBI30BOB.

B Hauwane kax1oro nukia BbI3bIBaeTCS cucTeMHas mpouenypa Read Inputs — urenue naHHBIX ©
BXOJIHBIX KaHAJOB MOJYJIeH BBOJA/BBIBOJA WM JaHHBIC, IOJYYECHHBIC IO IHU(POBON JIMHUHU CBSI3U
(Pucynok 12).

Jlasiee  BBIMIOJNIHACTCS  CHHXPOHHW3alMs JaHHBIX (BbI3oB  (QyHkiuu  Synchronize). Tlpwu
CUHXPOHU3AIMU MPOUCXOJUT KONMUPOBAHUE AaHHBIX Mexay L{II-mapTHepamu, Koppekius UHTEpBaia
BbI30Ba 3a7aud Ha BegomMoM wMoxyie [III. [lo 3aBepuieHMHM 3TUX JEWCTBUM BBINOJHEHUE 3a]1a4
MIPUOCTAHABIMBAETCS JJO OKOHYAHUSI KOHTPOJIBHOIO BPEMEHU CUHXPOHH3ALUU.

[To ucTeyeHWUH BpPEMEHH CHHXPOHHM3AIIMHM BBIMOJIHICTCS IMOJIb30BaTENIbCKOE mpuiiokeHue (User
application).

Cpa3y nocie OKOHYaHHUsl BBIIOJHEHUS MOJIb30BATEIbCKOIO IMPUJIOKEHUS BBI3BIBACTCA CHUCTEMHAs
nporeaypa Write Outputs — 3anuchk 0OHOBJICHHBIX 3HAYCHHUI MEPEMEHHBIX B KaHaJbl BBIBOJA. JTO
MOTYT OBITh yHpaBisitomue curHanel mansg moayneii DO/AO nubo nmaHHbIE, TepeaaBaeMbie IO
1M (POBOM JINHUU CBS3H.

3agaua Ha BegomoM woayie LII, ydactByromas B pe3epBUPOBaHUHM, CHUHXPOHU3UPYETCS C
OJIHOMMEHHOU 3amaudeil Beayumero moxyis LI, B pamkax ogHOro pe3epBUpOBaHHOIO KOHTPOJUIEpA

MOJKET OBITh CHHXPOHU3HPOBAaHA TOJIKO O/IHA 33/1aya.
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Benymmit L1 Benowmprii L1
fo n)_active
! Read Inputs Tt
+ fo(n)_stanby
te Synchronize Read Inputs

Synchronize

{rd
Write Outputs ho !
| utpu /«THIHHHLI»
v ~llon+1)_active Write Outputs -

Read Inputs

tO(n+1)_stanby

Read Inputs

Pucynox 12 — Anroputm paboTh 3a/1a41 pe3epBUPOBAHMS

to — Bpems Hayasia OYepeIHOTO LMKIIA 33Ja4l pe3epBUpOBaHUs. Bpems paznnuaercs 11 BeAyliero
u BegoMoro moxayia LIl u3-3a mOrpemHOCTH IUIAHMPOBINMKA 3a/1ad, Pa3HHUIA 3HAYEHUH MOMKET
COCTaBJIATh HECKOJIbKO MUJIJIUCEKYH.

trd — Bpems LIUKJIa 33/1a4d PEe3EPBUPOBAHMS, 3HAUCHUE HE JTOJDKHO MpeBbImath 2500 mc.

fp — BpeMs pacCMHXpOHM3aLMU 3aJad, T.€. CMEIICHUs BEAOMOW 3aJayd OT Beayuled. JlaHHbIN
rnmapamMeTp M0 YMOJYaHHUIO YCTAHOBJIEH paBHBIM 25% OT BpeMeHHU IHKJA 3a/adyd, HO MOXET OBbITh
H3MEHEH II0JIb30BaTEIICM.

tc — Bpemst cuHxpoHu3anuu. [Io yMOIYaHUIO PacCUMTHIBAETCS ABTOMATHYECKH, HO MOXKET OBITh
W3MEHEHO TMOJb30BaTeNeM, HCXOls U3 o0beMa pEe3epBUPYEMBIX NaHHBIX (0OmHUNA 00BEM OJIOKOB
JAHHBIX, 33JaHHBIX B dKk3eMIuiapax SharedMemory u CrossMemory) (Ta6mura 1). Tlpu aTom Bpems
CUHXPOHU3AIMHU JIOJDKHO OBITh He Oonee 75% oT Bpemenu 1ukia. Kpome Toro, eciu moiab30BaTeib
YCTaHOBUT 3Hau€HUE tc MEHBIIEe, YeM PACCUMTAHO M0 YMOJIYAHUIO, ITO MOXKET MPUBECTU K OMIHOKaM

CHUHXPOHU3AIUU.

Ta6m/1ua 1 — 3aBuUCUMOCTH BPEMCHH CUHXPOHU3alUU OT o0BeMa CUHXPOHU3UPYCMbIX JaHHBIX

IHapamertp tc, Mc

Pa3mep nannbix, Ko

I Tun mopy.reii LTI II T moayaneii IIT
5 5 5
10 10 10
15 10 15
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IMapameTp tc, Mmc
Pasmep nannbix, Ko
I i mopyareit LI II Tun moxyneit IIIT
20 15 20
50 25 50
75 40 70
100 50 90
125 60 -
150 70 —
175 80 —
200 90 —

BpeMH (TUIIUHBD) — BpPEMi 663HeﬁCTBHH 3aJa4yu, Koraga BE€Cb MOJIb30BaTEIILCKUHA KOJI YiKE

BBITIOJIHEH (BKJIIOYAsl PE3EPBUPOBAHUE) U OKUIAETCS OUEPEIHOM BBI30B 3a/1a4M OT IJIAHUPOBIIUKA.

to+1 — Bpems1 Hadaa HOBOI'O IIMKJIA 337a4l PE3€PBUPOBAHUS.

Bo Bpewmst pabotel moaymnu I{IT oomenuBatotres curnanamu (heartbeat) ¢ mepuoguuHOCTBIO 5 MC.

OTCYTCTBI/IC CHUT'HAJIOB B TCUCHHNEC ABYX IICPUOJOB PACLICHUBACTCS HH KaK IIOTCPA CBA3H C ITAPTHCPOM.

HapaMeTpm, HAaCTPanuBaCMBbIC I10JIB30BATCIICM JIA 3ala4i CUHXPOHU3AIlMU, ITPUBCACHLI HA BKJIAAKC

Pesepeuposanue (cMm. B paznene «OOCTyKMBaHHE pE3EPBHPOBAHHOTO KOHTpoJuiepa. Hactpoiika

PE3EPBUPOBAHUSY).

NHOOPMAIUA

Hauunas ¢ Bepcun 1.6.5.0 HacTpoeuHbIe TapaMeTpbl HEOOXOIUMO 32/1aBaTh HA BKJIAJIKE
PezepBupoBanmne. Eciv 100aBISTh B KOJ MPOrPaMMBbI SK3EMILISP
PsRedundancy.TConfigControl2 (onpenenstonuii mapaMeTpsl), TO MPU KOMITWISALHMN OyIeT
NOSIBJIATHCS coobiieHue: «O0HapykeHa aexnapaius ctpyktypsl TConfigControl2, s
HACTPOUKH MCHOJIB3YHTE PEIaKTOp 00hEKTa PE3CPBUPOBAHKS BMECTO CTPYKTYPhI»

Cocrosinus moayJiei I II pesepBupoBaHHOr0 KOHTPOJLIEpa

MOI[y.TIB I_IH B COCTaBC€ PE3CPBUPOBAHHOI'O KOHTPOJIJICpA MOXKET HAXOAUTHBCA B OAHOM U3

CJICAYIOIIUX COCTOSIHUIM:

o Wuunmaausanus,

o CuHXpoHHM3aUMi;

o Begomblii;

o Beaymmi;

O ABTOHOMHBIIA,

o Oumoxa coexuHeHus.

CocrosiHHE HWHnnmanu3anusa — 3TO MNPOMCIKYTOYHOC COCTOSIHUC MOIYJIA L[H, B KOTOpOM OH

HaxoquTCsd B MOMCHT 3allyCKa, IMCPE3arpy3ku WJIM TIOCJIC BOCCTAHOBJICHUA CBA3M C MOAYJIICM
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[II-maptHepoM. B cocrosuun Munnmanusanusa moxnyns L{II nmpon3BoauT cpaBHEHHE CBOEH BEPCUHU
IporpaMMHOr0 obecnieueHus: ¢ Bepcuel, 3amymeHHod Ha wMonyne ILII-maptaepe. B ciyuae
HeoOxomumoctu LII1 oOHOBIsSIET cBOE NPUKIATHOE MPOrpaMMHOE OOecredeHre O BepCHH,
nonydenHoi ot LII-napTuépa.

Ecnu B coctosnun Muunmamusanus moayns LIT vHe o6HapyxuBaetr moayns LII-maptHepa, To oH
MEPEXOAUT B COCTOSIHUE ABTOHOMHBIM.

N3 cocroanus HMumummammzanus moxayias LI mepexomutr B coctosinne CHHXpOHM3amusi, B
KOTOPOM IIBITA€TCS CUHXPOHU3MPOBaTh JaHHble ¢ MoayieMm [[II-maprrepa. Ilpm ycnemHon
cunxponusauuu L1 nepexonur B coctosinue Begomaplii.

Ecnu B coctosinun Cunxponuszauust Moayiib LIT Tepsier cBa3p ¢ moaynem LlII-nmaptHepoM, TO OH
MEPEXOUT B COCTOSIHNE ABTOHOMHBIM.

CocrosiHre Benomblil — 3TO 07HO W3 ABYX WITaTHBIX cocTosHuUN moxnyns LI pesepBupoBaHHOrO
KOHTpOJIepa. B 3TOM COCTOSIHMH MPOHUCXOIUT TOCTOSIHHBIA OOMEH JaHHBIMU MeXy mMomyiasmu L{IT
(kak crmy>KeOHBIMHU, TaK U TMOJH30BATEILCKUMH) U BeAoMbIii Moayns L{I1 B 1000 MOMEHT BpeMeHu
rOTOB IPHUHATH ynpasieHue oT Beaymero moayis L{I1. B stom cocrosstnum moayne LI Haxogurcs 1o
TEX IOp, MOKA IITATHO HE MEPEUIET B COCTOsIHNE Bexymid.

Ecmu B cocrossnnm Benomblii HacTynaer ommoOka cuaxponu3anuu, To LI1 mepexoauT B cocrosiame
Cunxponmsauus. OmubOka CHUHXPOHU3ALMKM BO3HHMKAET MPU MPEBBIIMICHUU BPEMEHH IOMYCTUMOMN
PacCHHXPOHHU3AIUU MEXIy 3anadamu (tp). B olmiem ciydae 3TO IPOUCXOAWT M3-3a MPEBBIMICHUS
00I11ero BpeMeHH BBITIOJIHEHUS Y 33/1a4H (BpeMs BBITIOJIHEHUS OOJIbIIIe BPEMEHH HHTEpBaja 3a/1a4u).

Ecnmu B cocrossnun Bemombrit moxyne LII Tepser cBsize ¢ moaynem Ll{II-maptHepom, TO OH
MEPEXOUT B COCTOSHNE ABTOHOMHBIM.

B coctosauu Bexymmii moayne LI1 ocymiecTBisieT ynpaBieHHe TEXHOJIOTHUECKUM IIPOLECCOM 0
TE€X MOp, TOKA HE HACTYNHUT OJIHO U3 CJIEAYIOIIUX COOBITUH:

— TOTeps CBSI3U C OJIHUM MJIM HECKOJIbKUMHU MOMYJISIMH BBOJA/BbIBOJA (IIPU YCIOBHM, YTO Yy

moxynst L{[T-mapTHepa HE TOJKHO OBITH MOA00HON HEMCIIPABHOCTH ),

— ocTaHOB mpwiokeHus (¢ momoripio mnepekmodarenss RUN/STOP; mpousomuio coObiTHe
EXCEPTION; oOHoBnenwe mnpwioxenus B wmoxyiae LT (cm. pasgen «OOHOBICHHE

MIPUIIOKEHUH Pe3epBUPYEMOT0 KOHTPOJLIEPA»));

— BBIIIOJIHCHA TII0JIB30BATCIIbLCKAA KOMaHAa I10 MHNCPCKIIIOYCHUIO B COCTOSAHUC Be}]OMLIﬁ (I/I3

MIPUKJIaHOM MporpaMMbl WK U3 cpelibl pazpadoTtku Epsilon LD).

B orom cnywae mpousoiiner IuTaTHas Iepenada yIpaBICHUS TEXHOJIOTUYECKHUM IPOLIECCOM
monaymto LIT-naptHepy, a Beaymumii moayns LIIT nepeiiner B cocrosinre Benommbiii.

Ecmn B cocrossnum Bepymmit monyns LI Tepser cBsa3p ¢ momynem LIII - maptHepoM, TO OH
MIEPEXOJIUT B COCTOSIHUE ABTOHOMHBIM.

B cocrosiaun ABToHOMHBIM Moaynb LIII Haxoautcs B TOM cilydae, €Ciad OH MOTEPsUl CBS3b C
moayinem [lII-maptaepom. Ilpu BoccranoBieHun cBsizu ¢ Moayiem lLlII-maptaepom momyns LII1

MOYET YUTHU B cocTossHuE Bexymmii i B coctosinne MHuumaau3anus.
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Ecnmu pesepBHpOBaHHBIA KOHTPOJJIEP COOpaH MO CXEME YaCTUYHOTO WM KOMOWHUPOBAHHOTO
pesepBupoBanusi, To Moayib LTI u3 cocTosiHus ABTOHOMHBIM MOXXET MEepeTH B cocTosiHre Omuoka
COCIMHEHUSI.

Cocrossaue Ommoka coeqmHeHus1 — 3T0 ocoboe cocrosinue [II1 B pe3epBupoBaHHOM KOHTPOJIIEPE,
npu kotopom L[I1 morepsiiv CBS3p MO JIMHUM CHHXPOHU3AIWU, HO €CTh CBSI3b XOTs OBl C OJHUM
MOJIyJIeM BBOJa/BbIBOAA, oOmmM st oooux momyned LI IIpu stom momyns LI, Haxomsimuiics B
cocrosiHu OmmMOKa coeJUHeHMs, IoydyaeT MHPOpMAIUI0 OT OOIMX MoOJyJiel BBOAA/BBIBOJA O
Haxoxjaenue monyis LlII-mapTHepa B coCTOsSHUM ABTOHOMHBIN (T.e. ToimydaeT uH(popmamuio 00
yIpaBJIeHUH TEXHOJOTHnYecKuM rnpoieccom LII-napraepom).

[Ipn BOCCTaHOBIEHUHU CBSI3M O JMHUM CUHXpoHW3amuu Moayiae LI m3 cocrosnus OmmoOka
COeIMHEHUsI IEPEXOIUT B cocTosiHME UHMIMaan3anus.

Ecmu B cocrostnnn OmuOka coenumHeHusi moxynb LIII momyudaer mHpOpManuioo OT Momynen
BBOJIa/BBIBOJIa O TPEKPAICHUH YIPABICHHUS TEXHOJIOTHYeCcKuM mporeccoMm L[[T-maptaHepom (B TOM
Yyclie W MO NPUYMHE MOTEpPH CBSI3U C OOIIMMHU MOMYJISAMH BBOJA/BBIBO/IA), TO OH MEPEXOJUT B

COCTOSIHUE ABTOHOMHBIN.

Tabnmmna 2 — CocTossHIEe HHIUKATOPOB IpH HaxoxaeHUH Moxyiis L1 B ompenereHHOM COCTOSTHIH

Cocrosinune Brinosinenue Yupasienue I'oToBHOCTD B3SITH Ha Cocrosinmne
moxayJast HII NPUKIATHON TEXHOJIOTHYEeCKUM | ce0sl ynpaBiieHue Ipu HHIUKATOPOB
NPOrpamMMBsl npoueccomM 0TKa3e BeAyllero
moayJisa I
Nunimanuzanus HET HET HET RUN — He ropwur;

RDD — ne ropur

CHUHXpOHH3AIHS na HET na* RUN - ropur;
RDD — ygacto
MUTAET,

Lk** - muraer

Benomerit aa HET aa RUN — ropur;
RDD - penko
MUTAET

Benymuii na na - RUN — ropwur;
RDD — ropur

ABTOHOMHBIH aa aa - RUN — ropwur;

RDD — ne roput

Omnbka na HET ma* RUN — ropwur;

COETMHEHHS
4 RDD — ne ropwur;

Lk** — ne roput

IIpumeuanue:

* - QesymapHas nepeada YIpaBJICHHsS HEBO3MOXHA, TaK KaK OTCYTCTBYET CHHXPOHM3AIWS JAHHBIX MPUKIQJIHBIX 33734

mexay LIIT;

*k o HWHAUKATOP MUTACT MPU HAJITUINU oOMeHa qyepe3 NOpThl NOAKIIOUCHUS JTUHUU CUHXPOHU3ALNH.
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Ocob6ennoctu pesepsupoBanus IIJIK ¢ moayasamu LI II-ro tuna

B pesepBupoBaHHON cucteMe ¢ npuMmeHeHuem wmoxyisei LI II-ro Tuma HakiaapIBarOTCA

cienyomue GyHKIMOHATBHBIC OTPAHUYCHHUS

— MUHUMAaJbHBIM LUK 33J1a4d pe3epBUpOBaHUs paBeH 20 Mmc;

— 00BeM pe3epBUPYEMBIX JTaHHBIX HE J0bKeH npeBbimaTh 100 K6;

— MPHUOPUTET 3a/la4Ml pe3ePBUPOBAHNUS YCTAHABIUBAThH TOJIBKO — 4.

— 3ampenieHbl K UCTI0Ib30BaHUIO IPUOPUTETHI B quana3one 1-3 (s aro0bIx 3a1a4).

OTcyTcTBYEeT BO3MOXHOCTh PE3EPBUPOBAHUS JIMHUM CHHXPOHHM3ALUMHU, T.K. Ha O6opty momyis LIT
orpaHUYeHHOE KoIn4ecTBo moptoB Ethernet.

B moaynsax HIT [I-ro Tuna oOMeH Mo JIMHUK CUHXPOHU3AllUU YyBCTBUTEJICH K HAJIMYMIO BHEIIHETO
Tpaduka mo npyromy nopty Ethernet. B cBsizu ¢ 3TuM, Iipu HATMYUK UHTEHCUBHOTO OOMEHA 110 3TOMY
MOPTY, BO3MOKHO TOSIBJIGHUE COOOIIEHHH 00 OmMOKax CHHXPOHU3ALINH.

[Tpumep peanusanuu cxembl pe3epBUpOBaHUs ¢ ucnoib3zoBanueM Moxyieit LI Il-ro tuna monenun
R200 (Pucynok 13).

aoosort | aoosor aoosort | Aoosort A0 08031

Pucynok 13 — Cxema ¢ pe3epBHpOBaHHEM, UCTIONB3YIOMIAast MOy TH BBOa/BhIBoIa 13 uHerkn R200, R500 (o0mwuit) u
6a3oBbIit kpeiiT R200
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CKOPOCTb PEAKIIMU HA ABAPUHHBIE COBBITUS

CKOpOoCTh peakuud Ha aBapuiHBIE COOBITHS PETYJIUPYETCS CIEAYIOIIMMH BpPEMEHHBIMH

UHTEpBaAJIaMU:

— Taiimayt moayasi (TO_MO) — BpeMEHHO# HMHTEpBa, IO UCTEYCHHH KOTOPOro mMoaynib LIT

(Mactep) OpakyeT MOAYJb BBOJA / BBIBOJIA;

— Taiimayr macrepa (TO_mS) — BpeMeHHOH HHTEpBajJ, MO HCTCUYCHHH KOTOPOIO MOIYJIb

BBOja / BBIBO/Ia OpakyeT Moayib L{IT (MacTep).

3HaueHue TaliMayTa MacTtepa OmpeleNseT MaKCUMaibHbli BPEMEHHON WHTEpBaJl, B TEYCHHE

KOTOPOTrO MOAYJIM BbIBOAa OyAyT BblaaBaTh curHail oT L{II, ¢ xoTropbiM yxe moTepsHa cBs3b (HE

aKTyaJIbHBIA CUTHAI). DTOT MepuoJ OyneT 3aBUCETh OT TOrO, B KAKOH MOMEHT BPEMEHU BBIITOJTHCHUS

OUKJIa HpHKJIaI[HOﬁ 3aaa4i BO3HUKACT HCHUCIIPABHOCTD. Ecmu HCHUCIIPABHOCTL IMPOHUCXOJUT B HadaliC

LUKJIA, TO IEPHO/ 3aJICPXKKU YIpaBlIeHUs OyIeT MUHUMAaIbHBIM (WU ero BooO1e He Oynet). Ecnu xe

TakKasd HCHUCIPABHOCTb BO3HHKHET B CaMOM KOHIC IHUKJIIA HpHKJIa,HHOﬁ 3aJa4iu,

yrpasieHusi Oy/ieT MakCUMaibHas, T.€. paBHas TaliMayTy mactepa (IpUMep MOBEICHHs CUTHAJA MPH

pa3HBIX TalilMayTax MacTepa, B cllydae ammapatHod HeucnpaBHocTH monyis CPU_A(macrepa) B

KOMOMHHUPOBAHHOW CXeMe pe3epBupoBanus — Pucynok 14).

| TalimayT mactepa paseH 200 mc |

TIpomsonwio coObITHE
HEHUCIPAaBHOCTH

\l

CpaboTain TaitmayT
Macrepa 1o muHe 1,

Bpems MOJTyJIb MePEeIest MO

3amna3abIBaHUA

ynpasienue CPU_B

yi A . AT . p
Iuxn npukaagHoi 3a1aumn TaiimayT mactepa
(200 mc) [ (200 wic) ||
I Il
3anoKeHHoe | b=t
QIrOPUTMOM ITOBE/ICHHE | .
BBIXOJIHOT'O CHUT'HAJIA 1 AKTYaJIbHbIH CHIHAT
R — ) (B cityuae, ec OBl HE
BOCIIPOH3BEICHUS MOITYJIsI i | npomsowex cboit CPU_A)
i I (.
I (.
_____________ DaKTUYECKOE TTOBE/EHHE| |
AO BBIXOJIHOT'O CHUT'HajIa |
Cpabotan Taiimayt
Bpews peakium TaiimayT macrepa pasen 20 Mc
0T (Bpemst iepeiaun JaHHBIX OT I T pap I MacTepa nio ke 1,
LIIT B Mostys1b BBIBOZIA — 2 MC, I TaiimayT MacTepa MOZYJIb NCPCIICI 04
. ynpaeienue CPU_B
Vi A IUTIOC BPEMs yCTaHOBJICHHS | (20,mc)
CHTHAIA — Makc. 2 Mc) | :/ | Bpewms 3ana3gpieanust = 0 Mc
| I
| I
| I
1 I
. |
I
] |
] |
] |
............. | I |
AO |
| I
o+ | I I
Pucynok 14 — [ToBenenue curaana npu pa3HbIX TaiiMayTax MacTepa
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Tanimayr MoAayns, 0 AaHAJIOTMM C TalMAayTOM MacTepa, OIpelneiseT, KaKOW MaKCHUMaJIbHBbIN
uHTepBaI BpeMeHu Monyns L[II Oyzmer ucmonp3oBaTh B NPUKIATHOW MpOrpaMMe HEaKTyalbHOE
3Ha4YeHUEe CUTHajJa OT MOAYJIS BBOJA/BBIBOJAA, C KOTOPBIM YK€ MOTepsiHa CBsi3b. M Tak Xke, Kak U B
cllyyae ¢ TaMayTOM MOJyJIs, peajbHas 3ajepxkka OylIeT 3aBUCETb OT MOMEHTAa BO3HMKHOBEHUS
HEUCIIPAaBHOCTU OTHOCHUTEIIBLHO LIMKJIA IIPUKIIAAHON 3a/1a4u.

TanimayTr Monysst M TaiMayT MacTepa HACTPAaMBAacTCs B pelaKkTope mapamerpoB mmHbI Regul

(Pucynox 15).

O6wue napamMeTpbl yCTpORCTBa

ABTOHaCTPOIKa napamMeTpoe (V)

TaitMayT MacTepa 20 =
TaitmayT Mogyna 20 =
Konw4ecTeo KpeiTos 3a twkn |1 =
LIMKn Wikbl 1 =

Pucynok 15 - Pegakrop napamerpos mmusabl Regul

[Ipy akTHBHUpPOBAHHOM MapaMmeTpe «ABTOHACTPOWKA MapaMETpOB» TaliMayT MOAYIS U TalMayT

MacTepa pacCYUTHIBAIOTCS MO CIEAYIOUNM (HOpMyIam:

TO _mo = 3*CI, no ne menee 10 mc, 1)
rae Cl — untepBan onpoca MoayJei;
TO_ms = TO_mo+2BI+ HwErrorSwitchDelayMs+10, (2

rae Bl (uka mmHbI) — MHTEpBaN paObOThI LIMHBL, B MC (110 yMOJTYaHHIO 1 MC);

HwErrorSwitchDelayMs — 3anepikka niepeauu yrpasiieHHs 1O anmapaTHOH ommoKe.

W 1011KHO BBIOTHATHCS CIEYIOLIEe YCIOBHE:

trd > TO_ms+Cl, (3)
rae trd — BpeMs 1MKIIa 33]]a4i Pe3ePBUPOBAHMS.

B cBol ouepens, BBIUMCIEHHE HWHTEpBAJA OMpPOCAa MONYJIEH MPOU3BOAUTCS MO CIEAYIOIIEH
dbopmyre:

Cl = BI*CN/CPC, 4)
rae CPC (KosimyecTBO KpeiTOB 3a IMUKJI) — KOJMYECTBO KPEHUTOB, OMPOIICHHBIX 3a OJUH IHKII
(mo ymomuanwuto 1);

CN (KosimuecTBO KpeiTOB) — KOJIMUECTBO KPEHTOB B KOHTPOJLIEPE.

[Tomp30BaTens MOXeT W3MEHUTH THapamerp LMK mIMHBI (TOJBKO B CTOPOHY YBEIWYCHHS) B
cilydae, ecii He TpeOyercs 4acToro ompoca MoAyied (TpuKiIamHas 3a7ada MMEET CYIIECTBEHHO
OOJBIINUN ITUKIT).

Takke monp3oBarenb MOXeT HW3MEHUTH mapamerp KoamdecTBo KkpeiiToB 3a mukia. [lpu
YBEIIMYEHUU JTOTO TIapamMeTpa OMpOoC BCEX MOAYJEH KOHTpOJUIepa MPOU30HAET 3a MEHBIEE BPEMs.
Tak kak yBenuMyeHHE IapameTpa oOTpa3uTrcs Ha mnukoBod 3arpyske LI, To HeoOxomumo

MIPOKOHTPOJIMPOBATH, UTOOBI 331a4a RegulBusTask BbImonHsAIach 3a 0TBEJICHHOE €if BpeMsl.
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IIpu ycranoBke 3HaueHus napamerpa KosmdecTBo KpeiTOB 3a Huka paBHOMY «0» Bce KpEHTHI
KOHTpoJuIepa OyAyT ONpaIInBaTHCSA B OJHOM IIHKIIE.

[Tonp30BaTenb MOXKET CAaMOCTOSITENIbHO YCTAaHOBUTb TpeOyeMble 3HAadyeHUs TalMmayTa MacTepa U
taiimayta Monyias. Cieayer HMMeTb B BHJY, UYTO YBEIMUYEHHE 3HAYCHUs TalMayTOB YMEHbIIAET
YyBCTBUTEIBbHOCTh KOHTPOJUIEpPA K BHEIIHUM BO3JEHCTBUAM, IPUBOSALIMM K ITOTEPSM CBSI3U 10 LIMHE
RegulBus. DTo mpuBOIUT K YMEHBIICHHIO KOJIMYECTBA CIy4aeB Nepeladyd YIpPABICHUS MEXIY
BeaymuM 1 Begombim LII1.

C npyroii CTOpOHBI, YyBEIMUYEHUE TaliMayTOB YBEJIWYMBAET BPEMsI PEAKILUH PE3EPBUPOBAHHOIO
KOHTpOJUIEpa Ha aBapHifHOe cOoObITHE (HAIMpUMEp, OTKa3 OJHOTO M3 MOJYJel BBOJA/BBIBOJA, OTKa3
momyist LIT).

HanpotuB, yMeHblleHHe TaliMayTOB YCKOpSeT peakUUK KOHTpojepa Ha BO3HHUKHOBEHHE
anmapatHoi OmMOKM, YTO OBIBAET KPUTHYECKHM BaXXHO B OTBETCTBEHHBIX CHUCTEMax C OBICTPBIM
uuKioM ymnpasieHus. Ho, B cBolo ouepenb, 3TO NPHUBOJUT K YBEIMYEHHIO KOJIMYECTBA CIIy4acB

nepenavyu ynpaBlieHUs: MEXy Be1yIuM U BeaoMbim LI1.

2 BHUMAHHE!

M3MeHsTh mapaMeTphl, yCTaHOBJIEHHBIE IO YMOITYaHHIO, PEKOMEH/IYEeTCs TOJIBKO B
000CHOBaHHBIX CITy4asX U MPH TOJTHOH YBEPEHHOCTH B paO0OTOCIIOCOOHOCTH KOHTPOJILIEpa C
N3MCHCHHBIMU IMapaMEeTpaMi, TaK KaK HEBEPHO YCTAHOBJICHHBIC ITapaMETPhl MOT'YT
NPUBECTH K HEKOPPEKTHOH paboTe KoHTposuiepa. [Ipu Hanmuunu cOoeB B pabote
KOHTpOJUIEpa HEOOX0AUMMO BEPHYTHCS K ITApaMeTpaM 110 yMOTYaHHUIO!
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IloBeneHue pe3epBHPOBAHHOIO KOHTPOJIJIEPA NMPH HACTYIUIEHMH aBAPHITHBIX
COOBITHH

[loBenenne pe3epBUPOBAHHOIO KOHTpOJUIEpA TMPH Pa3IMYHBIX BapuUaHTax OTKa30B Oyzaer

npejcTaBieHo Ha KoHTpoiuiepe cepur R500 ¢ koMOMHMpOBaHHO# cxemoil pe3epBupoBanus (PucyHok
16).

Q o o

£ Kpeiir 1.1 Kpeiit 1.2

3

1) =

2

=

/m

o

Q

N

Q

(o9 |
° .
)

z i
= =
5 :
=

ST_oox1x (0) CU_00_00x PP_00_cox  AO_08.011 STooLx2x ST x1x (0) CU_00_o0x PP_00_0cx  AO_08_011 ST x2x
{MbMirror) (MbMirror)
Kpeiit 2

YacTUUHOE PE3EPBUPOBAHUE

Illuna 1 :lIII Iluna 2

STooxIxd (1) PPLO0oot AO08.031  STxoxt

Pucynoxk 16 — KoMmOuHMpoBaHHas cxeMa pe3epBUPOBAHMUS
CocraB pe3epBUPOBAHHOIO KOHTPOJLIEpa:

— Kkpelt 1.1 — 0a30BBIif KpelT, B cocTaBe KOTOPOrO: MOAYJIb UCTOUYHMKA MUTaHMs, Moayab LIIT

(CPU_A) u moayns ananoroBoro BeiBoaa (AO1);

— KpelT 1.2 — 0a30BbIN KpeWT, WAECHTUYHBIM KpeiTy 1.1(Monynb MCTOYHHMKA MUTAHUS, MOAYIb

LT (CPU_B) u moayns ananorosoro BeiBoga (A02));

— KpeWT 2 — KkpelT pacumpeHus, oomuil kpedt ans oboux LI, B cocraBe KOTOPOro: MOAYINb

HMCTOYHHMKA MUTAHUS U MOAYJIb aHATIOroBOro BeIBoAA (AO).

Hauaneneie ycmosust: moxyns CPU_A (kpe#iT 1.1) — Bexymmii, monyns CPU_B (xpeiiT 1.2) —

BeIOMBIH.

AnnapaTtHasi HEHCIIPABHOCTH Beayuero moayJis I{IT

[Tponsonuio aBapuiiHOE COOBITHE: BBIIIEN U3 cTpost Moaysib CPU_A.
WNanukanms:

— kpe#t 1.1 — Ha Moxayne aHanorooro BeiBojia AOL roput kpacHbIM wHIUKaTOp Bl,;
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— xpeiit 1.2 — na monyne CPU_B ropur nnaukarop RUN. Ha moayne ananorosoro BeiBoga AO2
TOpUT 3€JeHBIM HWHAWKaTOp B2, o3Havaromuii, 4To MOZYNTH BOCIPOM3BOIUT CHTHAJIBI

yIpaBIeHUs, IepeiaHHbIe 1o BTOpoii mmHe RegulBus;

— KpelT 2 — Ha Moayle aHaioroBoro BbiBoAa AO roput KpacHbIM HHIUKaTop Bl u 3eieHbiM

uHaukarop B2.

Cocrostune moxayner IIIT: momyas CPU_B mepemen u3 cocrosinust Bedomwii (StandBy) B
cocrosinue Aesmonomnwiii (Active_Standalone).

THpousomwno coGbiTHE Cpaboran TaiimayT no Heartbeat
HEUCIIPABHOCTH Bezomoro LI, mmna 2 crana akTHBHO#M
Y1 A \lTaﬁMayT :|/ ’\
2HB i
I saziaun l | Cpabofran TaitmayT
| | | MacTepa o mmHe 1
| (. -
3anoskeHHOe | | |
aITOpUTMOM ITOBEICHNE N | | I
BBIXOJHOTO CHI'HAJIa \
T
TouHocTh I
J501CY S Y AP
peaknuu L l
I
_____________ DaKTUYECKOE TTOBE/IEHHE |
AO1 BBIXOJIHOT'O CHI'HaJIa |
0L AO2 |
I (.
I (. -
I (.
Yo A | | |
i 1 I
| I
: SO—— | |
I .
____________ 4 I (.
0 A0 | |
| | |

Pucynok 17 — IloBeneHue curHaia mpH Beixozae u3 crpos Moyt L{IT1

IIpu BoccranoBnenun wmonayns CPU_A ero cocTosHHe HW3MEHHUTCS CIEIYIOINIMM 00pazoM:
Hnuyuanuzayus (Initialization) = Cunxponuzayus (Sync) — Beodomwui (StandBy). TIpu sToM MOayITh
CPU_B cmenut cocrostaue ¢ Asmonomusiii (Active_Standalone) na Beoywuii (Active).

IloTeps BxoaHoro nutanusi MoayJs PP B kpeiiTe Benymero moay.ast LTI

[Tponsomnuio aBapuitHoe coObITHE: HET MUTAHUS B KpewTe 1.1.
WNanukanms:

— xkpeiit 1.2 —na moxyne CPU_B ropur nnaukarop RUN. Ha monyse ananorosoro BeiBoga AO2

TOPUT 3eJICHBIM HHIUKaTop B2;

— KpeWt 2 — Ha Moxayne aHaioroBoro BeiBoga AO TopuT KpacHbIM MHAMKAaTop Bl m 3eneHpIM

uHaukatop B2.
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Cocrostune moayneit L{IT: Moayns CPU_B mnepemien u3 cocrosus Bedomwini (StandBy) B
cocrosinue Aesmonomuwiii (Active_Standalone).

Hpowusoruio cobbiTne Cpabotan TalimayT no Heartbeat
HEUCIIPaBHOCTH peseproro LI, muHa 2 crana akTHBHOMN

Vi 4 \lTaﬁM ayT =|/
| Cpabo

l 2HB

raJ1 TaiimayT
Macrepa mo muHe 1

I
I
I
_______________ ]
J

4
i
I
I
I
I
I

Pucynok 18 — IToBenenme curHaia npu OTCYTCTBHH MHUTaHUS B Kpeifre 1.1

[Tpu BoccranoBnenuu nutanus B kperte 1.1 cocrosaue moxyns CPU_A u3MeHHTCS ClIeAYIOIINM
obpazom: Hnuyuaruzayus (Initialization) = Cunxponuzayus (Sync) — Beoomwuit (StandBy). ITpu stom
moayinbe CPU_B cmenut cocrosiaue ¢ Asmonomuuiii (Active_Standalone) wa Beoywuii (Active).

AnnapatHasi HeucnpaBHocTh MoayJas AO B kpeiite Begymero moayJsi LITT

HpOI/I3OI_H.I'IO aBapHﬁHOG COOBITHE: BBINICNT W3 CTpOd MOAYJIb QaHAJIOTOBOTO BbIBOJA AOl B

kpeiite 1.1.
Nupukanms:
— xpeir 1.1 — nHa monyne CPU_A penko mwuraer mnaukarop RDD, roputr muauxarop HF,
MOKA3bIBAIOIIHI, YTO OTCYTCTBYET WJIM HEHCIIPABEH OJIUH U3 MOJYJICH KOHTpPOIIIepa,

— xpeiit 1.2 — Ha moxyne CPU_B ropur naaukarop RDD. Ha monyne ananorosoro BeiBoga AO2

TOPUT 3€JIeHBIM HHIuKaTop B2;

— KpeWt 2 — Ha Moxayne aHaioroBoro BeiBoga AO TopuT KpacHbIM HHAMKATOp Bl u 3eneHpIM

uHauKaTop B2.

Cocrostane moayneit LIT: mogyne CPU_A nepemnien u3 cocrosiaust Beoywui (Active) B coctosiHre
Beoomwii (StandBy). Moayns CPU_B mepemien u3 cocrosaust Bedomwiti (StandBy) B cocrosiaue
Beoywuui (Active).
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ArnmapaTHasi HEUCIIPaBHOCTb IIUHBI 1

Ipomsonto cobrrrue (HF) o pesynbraram quarsocruku AOL

HEUCIIPAaBHOCTU

[lluHa 2 cTana akTUBHOM
yi A \I TaiimayT /'\
|

MOy JisA
R
|
| | | |HWErr0rSWitchDe 5);I§/Is -----
| 1
---------- 1 L ST RRERTIRRT
[
!
!
I
“UAOT !
0L —AQ2 l!
| 1 ! R
| (1
.......... ) R 1 O ——
Y2 a : —
| 1
| 1
| (1
I o | (11
| 1

Pucynox 19 — [ToBenenue curnana npu anmapatHoi HercnpasHocTy moayist AOL B kpeiite 1.1

ITo ucreuenun Taiimayra momynas Benymmii momyns CPU_A Opakyer MOIyidb aHaJIOTOBOTO
BbiBos1a AO1 u B pe3ynbTaTe cOopMHUpPYETCsl MPU3HAK aNIapaTHON OIIUOKH.
[Tpu BoccTaHoBIeHUU MOTyJisi aHaoroBoro BeiBoga AOL B kpeiite 1.1 — U3MEHEHHIT B COCTOSIHUU

monayient L{I1 He mpousoiaer.

AnnapatHasi HeucnpaBHocTh Moy AO B 001eM KpeiiTe pe3epBHPOBaHUSA

[Tpownsonuio aBapuiiHOE COOBITHE: BBIMIEI U3 CTPOS MOYJIb aHAIoroBoro BeiBoja AO B kpeiite 2.
Nuaukaims:

— xpeiit 1.1 — Ha mogyne CPU_A roput nunaukarop RDD, roput unnukarop HF;
— xkpeiit 1.2 — na mogyne CPU_B penxo muraer unaukatop RDD, roput unaukatop HF;
— Kpeit 2 — Ha moayne AO He ropaT UHAMKATOpBI WM ropuT nuaukarop ERR.

Ilpu BBIXOAE W3 CTPOSI OOMIErO MOMAYJSI HE MPOHMCXOMHUT IMEPEKIIOUCHUS YIPABICHUS MEKITY
moxaynsimu LII1, ecnu 3apaHee ycTaHOBJIEHA 3a/epXKKa Mepeadn yIpaBJIeHUs IO armapaTHON OMroOKe
(HwErrorSwitchDelayMs). 3naueHue 3aiepKKH TODKHO OBITh PaBHBIM MM OOJbIIC HHTEpBaia
ornpoca moayiiei (Cl).

AnnapaTrHasi HEMCIIPABHOCTb JIMHMU CHHXPOHM3auuu Mexxay moayasamu LT

[Tpousomnuto aBapuitHoe coObITHE: OOPBIB CBA3HM Mex 1y Moayasimu LII1.
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Nunukammg:

— xpeiit 1.1 — na moxgyne CPU_A unaukarop RUN ropur, ve ropsar unaukarop RDD u Lk3. Ha

Mojyie ananoroBoro BeiBoga AO1 unaukarop Bl ropur 3enensim;

— kpeit 1.2 — va mogyne CPU_B unaukarop RUN roput u unmukarop PF (kpacHblif) 9acTto
muraet, He ropat naaukatop RDD u Lk3. Ha monyne anamorosoro BeiBoga AO2 MHAUKATOP
B2 ropur >keiThIM, O3HAYAOLIKM, YTO MACT 0OMEH 1o Bropoi muae RegulBus, Ho Moxyias He

BOCHPOU3BOAUT CUTHAJIBI YIIPABJIICHUSI,

— KpelT 2 — Ha Moayne aHanoroBoro BeiBojga AO roput 3eneHbIM MHAMKATOp Bl u xentbim

uHaukarop B2.

Cocrosiare moayneit IIT: moayns CPU_A neperien u3 cocrosiaust Beoywuu (Active) B cocrosiHue
Asmonomuwiti (Active_Standalone). Moayas CPU_B mepemien u3 cocrostuus Bedomwiii (StandBy) B
cocrosiaue Asmonomnuwiti (Active_Standalone), nanee B cocrosiaue Quiubka coedunenus (Cn_Error).

VYupasnenue Oyaer ocymecTBisaTbes moayiiem CPU_A.

ITpousontio cobbITHe CpaGoran TaiimayT o Heartbeat
HEHUCTIPaBHOCTH pesepsuoro LI, mmHa 2 cTana akTHBHOH
\I / Cpaborana 3aiura oT
Vi A TaiimayT = nByx Bemyumx LIT,
2HB | IIMHA 2 cTdIia
uki 3apauun M .
| | | HEaKTHUBHOI
! I l
4
TaiimayT 3aIyTHl = UK 3312490

T

Y2 §

'
t
I
I
I
I
I
I
I
|

Pucynox 20 — [ToBeeHne curaaia rnpu anmapaTHOd HEUCIIPABHOCTH JIMHHUHM CBSI3H Meskay Moyisimu LT

Jliig Toro, yToOBI TIOCe 0OphIBa CBA3M U cpabaTbIBaHUS 3allUThI OT ABYX Beaymux L1 BepHyThCS
K IITaTHOH pabOTe CUCTEMBI pE3ePBUPOBAHUS, HEOOXOMMO BOCCTAHOBUTD JIMHAIO CHHXPOHHU3AIIHH.

Crnenyer y4yecTb, YTO B KOHTpOJUIEpAX C MOJHBIM pPE3€PBUPOBAHUEM (TA€ OTCYTCTBYET KpEHT C
obmumMu Moynsmu aist o6oux LIT) mpu oOpeiBe muHNM cuHXpoHM3anuu o6a monyins LT nepexonst
B coctosinne Asmonomuuiii (Active_Standalone) m ocyiiecTBiasOT ynpaBieHHEe HE3aBUCHMO JPYT OT
Apyra.

JUis MCKJIIOYEHUS JAaHHOW CHUTYyallMM pPEKOMEHIyeTcsl IepenaBarh Npu3Hak axTuBHocTH LIII-

napTHepa MOCPEeCTBOM (PU3UUECKOM JIMHUM CBS3U. s 3TOro Heo6X0AUMO C MOMOIIBIO OJHOTO M3
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JUCKPETHBIX BBIXOAOB MepenaBaTh CUrHall akTUBHOCTH (curHan Bcerna TRUE mpu 3amymiennom
IIPUKJIAJHOM IpOoeKTe) Ha auckpeTHelx Bxox LII-maprtHepa. Ilpum 3TOM K AaHHOMY OUCKPETHOMY
BXOAY JOJDKHA ObITh mpuBsizaHa nepemeHHas XOtherBusInOperationalExtra, ¢ momMompio KOTOpOit
napametpy Regul Bus.OtherBusInOperationalExtra  mepemaercss mnpu3HaK  aKTUBHOCTH  OT
¢bu3nIecKoro BXoa.

AHaAJIOTUYHYIO CBSI3b TPEOyeTCsl yCTAaHOBUTH U ¢O cTOpoHkI L{II-mapTHepa.
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HACTPOUKA PE3EPBUPOBAHUS B EPSILON LD

Hauayo pa6oTnl

VYcraHOBUTE Ha KOMIBIOTEp MpHKIanHOE Tporpammuoe obecreuenue Epsilon LD. Omnucanue
mporecca YCTAaHOBKM TPOTPaMMbl, & TAaKXKe WHCTPYKIMU 1O paboTe C MpOrpaMMoil MPUBEACHBI B
nokymente «lIporpammuoe obGecneuenne Epsilon LD. PykoBoacTtBo moisb3oBatens». [Iporpamma

YCTaHOBKH M JOKYMEHTAIUS JTOCTYITHBI HA caiiTe WWW.Prosoftsystems.ru.

3anycrute nporpammy Epsilon LD. Co3naiite nim oTKpOUTE MPOESKT.

Hacrpolika pe3epBUpOBaHUs COCTOUT U3 CIECIYIOLIUX IIAr0B:

no0aBlieHHE B ITPOCKT M HACTpoiika KomroHeHTa Pesepsuposanue (Redundancy);
— ONHCaHHE B MPOEKTE alNapaTHoi KOHGUTYpaIliK PEe3ePBUPYEMOTO KOHTPOJLIEPA;
— HacTtpoiika IP-agpecoB st pe3epBUpoBaHUs Ha KoM u3 moyiei LIT;

— n00aBleHHe B TPOEKT IMPOTPaMMHOTO KOZA, YKA3bIBAIOWIETO JK3EMIUIAPHI PE3epPBUPYEMBIX

JaHHBbIX W BBI3BIBAOIICTO CUHXPOHU3AINI0 B pa6oqu OHUKIIC OI[HOﬁ H3 3aJa4.

JlobaBJieHHe B IPOeKT KoMIoHeHTa «Pe3epBupoBanue» (Redundancy)

[Ipm co3maHuyM HOBOTO TpoeKTa ¢ Tmomomiplo Mactepa koHpurypamuu Regul nHa srtame

JomosiHUTE/IbHBIE HACTPOMKHU IOCTaBbTE NEpEKIroYaTesb B noJjic PedepBupoBanue. KoMroHeHT
Pe3epBupoBanue OyjeT aBToMaTHUYeCKU J00aBiieH B jepeBo yctpoiictB (Pucynok 21). Takxke Oyzaer
co3nana 3agada TASK _PLC_PRG c npuoputerom 1 mis I-ro tuma [UIK, mu6o 4 mis Il-ro tuna, B
MpOrpaMMHBIN KoJ Oyner no6aBiieH BbI30B (DyHKIMH cUHXpoHu3auuu (Synchronize3) m ogun GailT
namsatu (SharedMemory).

[TonpoOHoe omucanue pabotel ¢ Macrepom koHpurypamuu Regul mpuBeneHo B JOKYMEHTE

«ITporpammuoe obecnieuenue Epsilon LD. PykoBoacTBo nmosnb3oBatesns».
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Hacrpoiika pesepsupoBanus B Epsilon LD

., MacTep kondurypawan Regul - [m] X

dtansl ,ﬂ,OI'IDJ'IHMTeﬂbHI:le Hac1poﬁ|(u1
| Cepua MK | ] Cozaats zagaqy w POU
| Mogens LM | Mogaepmxra pesepsuposanna
@) Pesepenposatne
| JononHHTENEHbIE HACTPOHKK | ! bes pesepenpoBanua

| Hacrpo#iku npoexra | Brib wwny Regul

I ® Pacump P p (c
CTBI NOAK
pacumperns)

| Nposepra aamreix

_) Hepacumpaemslii KoHTpoANep (cocTonT us 1
xpeiira)

Hasag lanee | 3aKphITh |
YcrpoiicTsa + 1 X g TASK_PLC_PRG PLC_PRG X -
=) REGUL_R500_71_W (REGUL R500 71-W)| v | A 1 PROGRAM FLC_FRG A~
= @1] Plc Logic B : VAR D

= . . stats : PsRedundancy.TStatl;
7 Application . T
m ] b 4 SharedVariable : byte;
IEHEQHE| HMDNMoOTEK
E . ?P ) 5 shared data : PsRedundancy.SharedMemory (SIZEOF (SharedVariable), ADR(SharedVariable));
PLC_PRG (PRG -
= €| ENWD VAR 100% | »
n Redundancy —
- @ KoHdmrypaLma sanad 1 PsRedundancy.Synchronize3 (FALSE, sStats); //gVERIMT CHEXDOHMIAINM
=8 RegulBusTask
| Regul_Bus.Bus_Task
=58 TASK_PLC_PRG

& [pLc_PRG
= m Regul_Bus (Regul Bus)
+ i 0: Rs00_ (R500 Kpeiit) v
£ >
52 Verpoiicrsa | [ POU 100 % |EQ

PI/ICYHOK 21 — ABTOMAaTHUYECKOE Z[O6aBJ'I€HI/IC KOMIIOHCHTA ((Pe3epBI/Ip0BaHI/IC>) Ipyu CO3AaHUN HOBOI'O IPOCKTA

i noGaBneHus: komnoHeHTa Pe3epBupoBaHMe B CYIIECTBYIOIINN MPOEKT MOCTAaBbTE Kypcop Ha

Ha3Banue npwiokenus (Application), HaxMuTe NpaByr0 KHOIKY MbIIIH. [IOSBUTCSI KOHTEKCTHOE
MEHIO, B KOTOpOM BbIOepuTe Jl00aBHTH 00beKT P = PezepBupoBanue... OTkpoercs okHO J106aBUTH
Pe3epBupoBanue, rae HaxXMuUTe KHONIKY /Jo6asums. KomnoneHnt PesepBupoBanue OyaeT mOMEIIeH
B JIEPEBO YCTPOMCTB.

IIpu nobGaBneHun KommoHeHTa Pe3epBupoBaHHe B TIPOEKT aBTOMAaTHYECKU J100aBisieTcs
o6ubmuoreka PsRedundancy, koropas ocymecTtBiseT cBs3b Mexay woayinsmu LI B cxeme
pe3epBUpPOBaHUs, PEIOCTaBIsAET UHTEp(hENC A1 OMUCAHUS JTAHHBIX, TPEOYIOUIMX CHHXPOHHU3AINH,
OCYILIECTBIISIET CUHXPOHHU3AIMIO pabovero IUKiIa U MpeloCTaBIseT TUArHOCTHYECKYI0 MHPOpMAIUIO

AJIs1 KOMIIOHCHTA Pe3eanpOBaHne.

ITocTpoenue annmapaTHoi KOH(PUTYPALUHM KOHTPOJLIIepa

[Toctpoenune anmapaTHOW KOH(UIYpallMHM CTAaHAAPTHOTO KOHTPOJUIEpa, a TakKe MPUHLUIBI
no0aBineHusl KpeMToB U MoAayled MmoaApoOHO omucaHbl B JIokyMeHTe «lIporpammHoe obecnedeHue
Epsilon LD. PykoBoicTBO MOIB30BaTENSD.

ITocTtpoeHue anmapaTHOW KOH(UIypaluu sl PE3EpBUPOBAHHOIO KOHTPOJIJIEpA aHAJIOTUYHO, 32
UCKIIIOYeHUEeM Hanmuuus moiisi Peskum pesepBupoBaHus B penaktope kpeiita (Pucynok 22). B mone
Pe:xxum pesepBupoBaHuMsi oToOpaskaeTcsi, Kakoil BbIOpaH peXuM pesepBupoBanus ([lonnoe wnmamn
Yacmuunoe). BusyanbHas KOHCTPYKIHSI CXEMbI PE3CpBHPOBAHUSI OTOOPA3UTCS B PEAAKTOpPE IIUHBI
Regul Bus Bo Bkiagke Ctpykrypa muHbl Regul. Ecnu BoiOpats B nosne Pexum pesepBupoBaHust

3HadyeHue [lonHoe, TO B PEAaKTOPEC MIMHBI CO30aCTCS KJIOH JAHHOTO erflTa, KOTOpHﬁ OIPECACIIACTCA
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Hacrpoiika pesepsupoBanus B Epsilon LD

oonee TyckibiM 1BeToM (Pucynku 23, 24). Kiion kpeiiTa HE MOUICKHUT PEIAKTHPOBAHUIO, a BCE
napaMeTpsl U KOHPUTYPALUIO OH IPUHUMAET C UCXOTHOTO KPEuTa.

Co0TBETCTBEHHO, NP BBIOOpE 3HAUCHUS Yacmuunoe pe3epBUPOBAHUE B COOTBETCTBYIOIIEM II0JIE,
KpeHT Oyzer onpeaensThes Kak oomuii i oboux moaynei LI1.

s co3manusi KOMOMHUPOBAHHOW CXEMBI PE3epBHPOBAHMS HEOOXOIUMO K 0a30BOMYy KpeHTy (c
mozyneM L), ¢ BEIOpaHHBIM peKUMOM pe3epBupoBanus [lornoe, 100aBUTH B poekTe K mmHe Regul

Bus kpeiiT 001muii, ¢ BBIOpaHHBIM PEKUMOM pe3epBupoBanus Yacmuunoe (Pucynok 25).

m RE600_ X
PepakTop kpeiita Regul RE00 = RADD Base Crate CooTHeceHue BXoa08/sexonos  CocTosme ) Mndopras

PexM pesepBrpoBatKA: | | MonHoe ~

Pazmep kpeiita: 14 cnoTos e

Appec kpedTa: |0

Macwrabupoeanue:

AIDE  AIQS  ADOE DI32 DO32 DACE
041 041 o1 o011 011 D11 {Hig

FP_14_031  REGULREIIET i

Pucynok 22 — Ilpumep penakropa kpeiita (koutposiep Regul R600)

Regul_Bus d

CTpyKTypa wiHbl Regul  PepakTop napameTpos wiHbi Regul = Regul Bus CooTHeceHMe Bxoaos/Bbixonos  CoctosHue &P Wndopmaws

comm

CU 00 xxx PP 00 xxx A 08041 AD 08 031 ST e x2x 0 CU 00 o PPO0ox  ALOEBO41  AD 08 031 ST o x2x
MbMirror MbMirror

Pucynoxk 23 — Pepakrop mmnb! kKoHTposutepa R500 (cxema ¢ MoJHBIM pe3epBUPOBAHIEM )
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Regul_Bus d

CTpyKTypa wiHbl Regul  PepakTop napaMeTpos wiHb Regul ¥ Regul Bus CooTHeceHue Bxonos/ssixonos  Coctostue &9 VIchopr‘i ‘| ’f

PP 14 031 (al] CP O4AIOB AILOS PP 14 031 al] CP OLAlL08 AlLOS
011 0411 041 011 0411 041

2 DO 32CP 04 CP 04 PP 14 0N D DO 32CP 04 CP 04
o o1 on110112 011 011 01110112

Pucynok 24 — PenakTop mimHbl KoHTposuiepa R600 (2 kpeiita, ¢ TOIHBIM Pe3ePBUPOBAHKIEM )

Regul_Bus d

CTpyKTypa Wbl Regul  PepakTop napameTpos wiHbi Requl ¥ Regul Bus CooTHeCEHME BX0A0B/BbIX0A08  COCTORHUE 0 WridopmaLma

ALO8 041  AD 08 031 ST o x2x

CU 00 sox
{MbMirroe;

LT 0016021

PP 00 xx 1 DO 16021 DO 32011 ST xex2x 1

Pucynox 25— Penakrop munbl koHTpoiuiepa R500 (momHoe + yacTHYHOE pe3epBHPOBaHUE)
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Hactpoiika |IP-aagpecoB moay.ieii LII1 B pe3epBrupoBaHHOM KOHTpOJLIEpe

IIpy mocTpoe€HUH CUCTEM pPE3EPBUPOBAHUS HEOOXOJUMO HACTPOUTH IMOPTHI AJIS IOAKIIOYEHUS

JUHUNA cuHXpoHM3anuu (kaHan 1 w/wim 2) yepe3 CkaHep certu (BbIOGPHTE B OCHOBHOM MECHIO

Hucrpymentsl = CkaHep cern). bojee moapoOHOe omucaHHe HACTPOWKH OCHOBHBIX MapamMeTpoOB

npuBenieHo B gokymeHTe «lIporpammuoe obecrnieuenue Epsilon LD. PykoBomcTBo mosb3oBatensy,

paznen «[loaximoueHne KOHTpoIUIepa K CETH.

JIMHUY CUHXPOHU3ALUU MOTYT OBITh HACTPOEHHI Ha Jr000M nopty Ethernet moysst LIT.

Q BHUMAHHE!

He nactpauBaiiTe TMHUIO CHHXPOHU3AIUU HA MTOPTY, KOTOPBIHA OTMEYCH 3EJICHBIM IIBETOM,
nHade OyZeT moTepsHa CBs3b ¢ KOHTpoiuiepoM u3 cpenbl Epsilon LD

,HJ'IS[ BBI60pa pexKHUMa pa6OTI)I nmopTa, 10CTaTO4YHO YCTaHOBUTD IIEPCKIIOYATEIb B COOTBETCTBYIOLICC

noJie (Ipyroi peskuM Ha TIOPTY OYJeT aBTOMaTHYECKH 3a0JIOKMPOBaH):

—  Cmamuueckuii aopec — |P-aapec nmopra, ¢ KOTOpOro KOHTpoJuiep OyJeT OTBeUaTh Ha CETEBbHIC

3anpockl. B momsx IP u Mask, Beemute IP-azpec U Macky, COOTBETCTBYIOIIME MOACETH, B

KOTOPO# Oy/IeT HaXOAUThCS KOHTPOJUIEP (M BaIll KOMITBIOTEP).

— Jlunua cunxponuszayua — xanan monyns LI nns opraHu3anmu JIMHUM CUHXPOHHM3ALMHU B

PE3CPBUPOBAHHOM KOHTPOJLICPE. BBI6epI/ITe K3 BBINNAAAOMICTO CIITMCKa HCO6XOI[I/IMOG 3HAa4YCHUC

(PucyHok 26) ¥ HOKMUTE KHOIIKY 3anucams.

~ port30 (MAC: 00:AB:9C:CB:40:B4)

() Cratudecknii agpec

P

Mask

(@) JTMHWA CUHXPOHK3ALK

Pezepenposanme CPU A kanan 1

Pesepenposanue CPU A kanan 1

Pesepsuposanve CPU A kanan 2
Pezepsnposarwe CPU B kanan 1

Pesepsuposarve CPU B kanan 2

Pucynoxk 26 — Onpenenenne napaMmeTpoB JIMHUH CHHXPOHU3ALUH

Ecnu ucnonb3yercs ofHa JTMHUS CUHXPOHU3AMHU (KaHai 1), To A0CTaTOYHO BBIOpAaTh POJIb MOAYJIS

IIIT (CPU A unu CPU B) B pe3epBupoBanHOM KOoHTposutepe (cmotpu paszaen «Pomu moaynei L{IT B

COCTaBC pC3CPBUPOBAHHOTO KOHTpOHHepa))) u 6yz[eT ABTOMATHUYCCKU IMMPOCTABJICH 3ape3epBI/IpOBaHHBII71

IP-anpec (Tabmuia 3).

Tabmuna 3 - IP-azpeca MopToB IMHUM CHHXPOHHU3ALIUH

CPU A CPU B
Kanan 1 192.168.98.1 192.168.98.2
Kanan 2 192.168.99.1 192.168.99.2
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[Tpu Hamu4Mu BTOPOH JMHUM CUHXPOHM3ALUU (KaHaJ 2), 3HAYCHUE B BBIMAJAIOIIEM CIIHUCKE OyaeT

npocraBiieHO aBTroMaTnyecku (PucyHok 27)

~ portd0 (MAC: 00:CB:2F:34:92:C5)
() Cramuueckuii agpec

IP Mask

(®) JIMHUA CHHXPOHWZELMK

| Pezepeuposanme CPU A kanan 2

‘ Pezepenpoeanue CPU A kadan 2

Pucynoxk 27 - OnpeneneHue napameTpoB BTOPOH JIMHUM CHHXPOHHU3ALUH
[Tocne na3znauenus [P-agpecos, nepeszarpysute LI as BCTymieHus: B CHILy CETEBBIX HACTPOEK.

Jlanee HEOOXOAMMO HOJKIIOUUTHCS KO BTopoMy Moayiito LIII B pe3epBUpOBaHHOM KOHTpOJUIEpPE U

MIPOM3BECTH aHAJOTMYHbIe HacTpoiiku (PucyHok 28)

~ port30 (MAC: 00:6B:98:CE:C5:84)
() Cramuuecknid agpec

P Mask

(® NlMHKA CHHXpOHWZaLUMK

Pesepenposanue CPU B kanan 1 4

Quuctue Janucatk

~ portd0 (MAC: 00:AC:FA:01:05:85)
() Cratudeckwii agpec

P Mask

(@) JIMHWA CHHXPOHW3ALNMN

Pezepempoeanwe CPU B wanan 2 -

Oumncriure 3anwcate

~ portS0 (MAC: 00:BF:1B:98:EF:22)
(®) Cratudeckwid agpec
P Mazk
172, 29 . 34 .19 255 .255.25%5 . 0 |/f| 24

NuHKUa CHHXpOHWIaUWK

Ouncrue Janwmcatk

Pucynok 28 - IIpumep Hactpoiiku Broporo moayJsi LIIT (CPU B) B pe3epBiupoBaHHOM KOHTPOJLIEPE C IBYMSI IHHUSIMH
CHHXPOHH3ALIUH
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Kondurypauus kommyHukanuoHHbIX MoayJied Ethernet B pe3epBupoBanHoi
cucTeme

KoMMyHUKanIMOHHBIE ~MOAYJIM MOTYT paboTaTh B CXE€ME€ TIOJHOT0, YacTUYHOTO U
KOMOWHUPOBAaHHOTO PE3EePBUPOBAHUS.

Bo Bcex cxemax pe3epBUpOBaHMS JaHHbIE TPaHCIUPYHOTCS ¢ oOoux Mmoxayned LIII-mapTHépos.
PasHuna cocTouT nMIIb B TOM, YTO B CX€MeE IIOJIHOTO pe3epBupoBaHus Kaxabid LI Tpancaupyer
JaHHBIE 4Yepe3 CBOM KOMMYHHMKALIMOHHBIA MOJIyjib, a B CXEMaX YaCTHYHOT0/KOMOMHHUPOBAHHOTO
pe3epBUPOBaHUS uYepe3 OOLIM KOMMYHUKAIIMOHHBIA MOZAYNb. TpaHCIALUS JaHHBIX B pa3IMYHBIX

CXeMax pe3epBHUPOBAHUS IIPUBEACHA HA pUCYHKE 29.

[ Benomblii ] [ Benymmii j
——p
A

Benomplii
moayabs CPU B

Benymmii

moayiab CPU A moayas CPU B moxayiab CPU

KoMMyHnkanmoHHbI KoMMyHnkanuoHHbII KomMMyHnKkanuoHHbIH
MOayJb MOAYyJb MOAYJIb
EthernetI EthernetI EthernetI
VcinoBHbIe 0003HAYCH UsL:
= — JINHUS CHMHXPOHHU3ALNHU

<4—» — nepsas muna RegulBus
<P — propas mmHa RegulBus

Pucynox 29 — Tpancsanus nanHbIx ¢ Moxyseit LI B pa3muvHbBIX cxemMax pe3epBHPOBaHUS

Jlyis HacTpOMKHM mMapameTpoB, 3aiiaute Ha BKIanky Pemakrop moayiass CP Ox 021, rme Oymyr
MpEJICTAaBICHBl BCE TMapaMeTphl ceTeBoil koHpuryparuu. OOmiee omucaHue MapaMeTpoB
KOMMYHHKAITMOHHBIX MoJynei mpuseneHo B qokyMeHTe «lIporpammuoe oGecmneuenue Epsilon LD.
PykoBoscTBO moOnb30BaTens», pasfen «3ajaHue TapamMeTpoB MOAYJEH KOMMYHHKAIIHOHHOTO

poIeccopan.

[Tpumep nactpoiiku IP 1 MAC anpecoB B KOMMYHHKAalIMOHHOM MOJIyJIe IpuBeieH Ha pucyHke 30.
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Mapamerpe moayna CP - nopt 2

CPUA

MAC agpec (C0:35:C5:11:11:10

IP agpec 192,168 . 1 ., 10

CPUB

MAC agpec C0:35:C5:11:11:10

IP agpec 192.168. 1 . 10

Macka noaceT™ 255.255.255. 0

Wupokopalwasne

CreHepupoeate MAC #1

CreHepupoeate MAC 52

Pucynok 30 — [Ipumep HacTpotiiku nopta 2 Ha Moayse CP Ox 021 B cxeMe 4acTHYHOTO pe3epPBUPOBAHUS

[Ipu naxxatuu Ha kHONIKY Ceenepuposams MAC #1 (#2) ¢ penaktope Monyins renepupyrorces MAC
aapeca st CPU A u CPU B B cxemax:

— TMOJHOro pe3epBupoBanus — pazusie MAC anpeca;

— YacTHYHOro pe3epBupoBanus — oguHakoBeie MAC anpeca.

Q BHUMAHHE!

B cxeme mosiHOro pe3epBUPOBAHUS KPEiTa, B KOTOPOM PacIOIOXKeH KOMMYHUKAIIMOHHBIH
MOJTyJIb, HACTPOWKA OIMHAKOBBIX (WM U3 01HOM monceTH) [P w/umm oguaakoBeix MAC
aJIpecoB Ha TIOPTaX JAHHBIX MOJYJIeH U OOBEIMHEHUE UX B €IMHYIO CETh MOXET BBI3BATh
KOH()JIMKT CETH, YTO HPUBEICT K IMOTEPE CBSA3U C 000MMM KOMMYHUKAIIMOHHBIMU MOYJISIMH

Q BHUMAHMHE!

B cxeMe 4acTMYHOTO pe3epBUPOBAHUS KPEHTA, B KOTOPOM PACIIONIOKEH
KOMMYHUKaIIMOHHBIN MOAYJb, IPH Ha3HaYeHUH oJuHaKoBbIX MAC-afpecoB Ha OJHOM
NOPTY JAHHOTO MOJYJIsl, OOMEH JaHHBIMHU OYyJET NPOBOAUTHCS TOJIBKO C BEAYIIMM MOAYJIEM
LII. Haznauenune onunakoBeix [P-agpecos ¢ pazmmansivu MAC-aapecaMu MOXKET BBI3BATh
KOH(QJIIUKT CETH, YTO MPUBEJIET K OIMOKaM B ee padoTe

NHOOPMALIUA

PaboTa xoMmMyHHKAITMOHHOTO MOAYJ s ¢ panHel Bepcueit CI1O (mo 1.0.25.0), mo cxeme
YaCTHYHOT0/KOMOMHUPOBAHHOTO PE3ePBUPOBAHUS, BO3MOYKHA TOJIBKO MPH YCTAHOBKE
onuHakoBbIX MAC ampecoB JIsl OJHOTO M TOTO ke opTa B 00oux Moyisx LI1
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Kondurypanus koMMyHUKAIIMOHHBIX MoayJieil RS-485 B pe3epBupoBanHOi
cucreme

KoMMyHUKanIMOHHBIE ~MOAYJIM MOTYT paboTaTh B CXE€ME€ TIOJHOT0, YacTUYHOTO U

KOMOWHUPOBAaHHOTO PE3EPBUPOBAHUSI.

B 3aBucuMocTH OT CXEMBEI PE3CPBUPOBAHNA OAHHBIC 6y,Z[YT TPAaHCIIMPOBATECA CJIICAYIOIIHUM

o0OpazoM:
— TIpY TOJHOM Pe3epBUPOBAHUH — JaHHBIE TpaHCIUPYIOTCs ¢ oboux L{II-mapTHEpoB yepe3 cBoi
KOMMYHHUKAI[MOHHBIN MOAYJIb;

— MpU YaCTUYHOM DPE3EPBHPOBAHUM — JaHHBIE TpaHCIUPYIOTCA ¢ Bexymiero monyins LT gepes

00K KOMMYHHUKAIIMOHHBIA MOJTYJIb.

TpaHcasus 1aHHBIX B pa3IMYHBIX CXeMaX pe3epBUPOBaHUS MPUBEICHBI HA pucyHKax 31, 32.

Benymmii Bemxomblii Benxomblii Benymmit
—p —p
moayab CPU A moayabs CPU B moayiab CPU A moayabs CPU B
KoMMyHUKaIIHOH HbIH KoMMyHHUKaMOH HbIIH
MOIYJIb MOYJIb

RS-485 I RS-485 I

VYcnoBHbIE 0003HAUECH HST:

@) — JIMHUS CUHXPOHU3ALNU

<«—» — pepsas muna RegulBus
<P — propas muHa RegulBus
— LIMHA B pe3epBe

Pucynoxk 31 — Tpancnsauust qanHbix ¢ Moayseit L{IT B cxeme 4acTHYHOTO pe3epBUPOBAHUM YepPe3 KOMMYHHUKAIIMOHHBIE
moxyau RS-485

Benyumii
moxyab CPU A

KoMMyHUKaHOH HBIA KoMMmyHnkanuoH Hblii
MOy b MOIYJIb

RS-485 I RS-485 I

Pucynoxk 32 — Tpancmsanus nanHeix ¢ Mmoayneit L{I1 B cxeme NOIHOTO pe3epBUPOBAHUHN Yepe3 KOMMYHHUKAIIMOHHBIE MOy
RS-485

Benombrii
moxayabr CPU B
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Hacrpoiika pesepsupoBanus B Epsilon LD

Pe3epBupyemble nepeMeHHbIE H MPOrPaMMUPOBAHUE KOHTPOJLIepa

Crucok pe3epBUpPYEMBIX TEpEeMEHHBIX (QOpMHUpYeTCs TOJb30BaTeIeM Ha JTamne pa3padoTKu

IIPUKJIATHOMN IPOIPaMMBI.

Q BHUMAHUE!

POINTER-nepemenHbie HeNb3s1 OOBABIATH B 00JIACTAX JAaHHBIX, KOTOPHIE
KOHTPOJIMPYIOTCS pe3epBHpOBaHNEM. Tak Kak 3HAUCHHS, KOHTPOJINPYEMbIE
pe3epBupoBaHueM, nepeaatotcs Ha apyroi [1JIK Bo Bpemst cCHHXpOHH3aIMH, TO 3HAYCHHUS
yKazatens OyayT HeAelcTBUTENbHEI Ha apyrom [1JIK, moTomMy uTo mamMsate TaM MOXKET ObITh
pacmpernesieHa HHade

[Mpu xoMmwiAnuu (GYHKOMS PE3ECPBUPOBAHUS TPOBEPSET, PACHOIOKEHbI JIM TEpEeMEHHbIE-
yKazaTeau B 00JIaCTH, KOHTPOJIMPYEMOW pe3epBuUpoBaHMeM. s KaxIoW NepeMeHHOM-ykasareins,
oOHapyKeHHON B Takoi 00jacTu, BbIaeTCs NpeaynpexaeHue. B yacTHOCTH, B OKHE COOOIIEHUI
MOSIBIIIIOTCS.  CTPOKM € MPEayNpexaaome uHpopManued cieayomero THIa: «YKa3zaTeln

3aIpeleHb! st pe3epBupoBanus. ..» (Pucynok 33).

Komnunauma - |ﬂ' 2 ownBok |{§} 11 npegynpexgeHwi | €% 0 cooBuyerwi | > %

Onucanme

——— KoMmunAwaa : Mpunoskermre: REGUL_R500_71.Application
¥ YkazaTenw sanpelleHsl ANA pesepEMposaHia, Signature: TestRed2, Variable: b, Source POU.sh1
¥ YkazaTenw sanpelleHsl ANA peIepEMpoBaHMa. Signature: TestRed, Variable: b, Source POU.sh2
¥ YkazaTenw sanpeleHsl NS peIepEMpoEaHMa, Signature: TestRed3, Variable: b, Source POU.sh3

Pucynok 33 — [Ipenymnpesxaaroniie CoOOOICH s O MOMaaHuH yKa3aTeleil B 001aCTh pe3ePBUPYEMBIX TAHHBIX

2 BHUMAHHUE!

BynbTe 0CTOPOXKHBI IPU UCHOIB30BAaHUH AECKPUIITOPOB (haijioB U IECKPUITOPOB

OTEePaIMOHHON CUCTEMBI, TOCKOJIbKY OHH MOT'YT NIPUBECTH K Pa3HbIM JaHHBIM Ha KaXKJIOM
n3 [TJIK

[Tonp30BaTenr0 HEOOXOAMMO OINPENCTUTHCS C HEOOXOAMMBIM U JIOCTaTOYHBIM  HaOOpOM
pE3epBUPYEMbIX JAHHBIX, YIUTBIBAs, YTO HEOOOCHOBAHHOE BKIIIOYCHHE OOJBIIOrO 00beMa JTaHHBIX B
3a7a4y CHHXPOHHW3AIIMM MOXKET TPHBECTH K YBEIHMUCHHIO LHUKJIA 337a4d  PEe3epPBHPOBAHHMSL.
Pexomenyercs nmpeaBapuTenbHO 0OBETUHUTS CHHXPOHH3HPYEMBIE IEPEMEHHBIC B CTPYKTYPBI, YTOOBI
YMEHBIIUTh KOJIMYECTBO OOBEKTOB CHHXPOHH3AIINH.

Heo0x011uM0 MOMHHTB, YTO KOPPEKTHO CHHXPOHH3YIOTCS MCXOJHBIC JaHHBIC TOJBKO VIS OIHOM
3a/1a4d — JJIsl TOH, B KOTOPOH OCYyIIeCcTBIsieTcsl BbI3oB (yHKImu Synchronize. VicxoaHble 1aHHbIC TS
OCTaJbHBIX 3aJad, BBINOJHAEMBIX Ha pPE3EPBUPOBAHHOM KOHTPOJUIEPE, MOTYT OBITh 3aMEICHBI
JAHHBIMH, TIOJTYYCHHBIMHU B pe3yJibTaTe paObOThI JPYrHX 3a/1ad4.

MakcumanbHbIii cyMMapHBIH 00beM pe3epBuUpyemMoii mamsaTu (O6mokoB SharedMemory wu
CrossMemory) cocraBiser:

— 200 K6 - s xouTposuiepoB ¢ monyisimu LT I-ro tuna;

— 100 K6 - s xontposepon ¢ moayisimu LT 1l-ro tuma.
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Hacrpoiika pesepsuposanus B Epsilon LD

Hwxe mnpuBemeHo omnucaHue KOMIIOHEHTOB, KOTOpBIE TOTPEOYIOTCSI TIpU  HANMHMCAHUU
II0JI30BATEIbCKON ITPOrPaMMBI.

B MomenT Bb13oBa Synchronize kaxzapiit Moxyiab LI1 cHHXpOHU3UpPYET 00JIACTH Pe3epPBUPYEMbIX
nanabix. CyImIECTBYIOT JBa THIA JaHHBIX pe3epBupoBanus: SharedMemory u CrossMemory,
KOTOpPBIE PETUCTPUPYIOTCS C TOMOIIBI0 OJHOMMEHHBIX (YHKIHMOHATBHBIX OnokoB (Db) wu3
oubmmoreku PSRedundancy.

brox SharedMemory mpu CHHXpOHM3AIMKM BCETAa KOMUPYET yKa3aHHbIC TaHHBIC OT BEAYIIETO
monynss LI k Bemomomy, 3aMeHss JaHHBIE, KOTOpble ObulM Ha BenomoMm Monyie LIT no

cuaxponusanuu (Pucynok 34).

Benymmit monyins LT Benompiit monyns LT

l
:
1
Jo cuHxpoHu3anuu !
i
1

Data 1 Data 2

CHHXPOHH33HHH E ////’——T\\\\\\‘_—”,,J—)» /’—‘\\\j_,/)A
! Data 1 ; : Data 2 !

SharedMemory

ITocie
CHHXpOHH3aHHH

\ l
| |
1 1
1 1
1 1
1 1
1 1
1 1
[} \

Data 1 Data 1

Pucynok 34 — EJ‘IOK SharedMemory

brox CrossMemory npu CHHXpPOHU3AIHUN OCYIIECTBISIET OOMEH JaHHBIMH Mexay Momyssivu LI1
(Pucynox 35). C ero momoInpto, HalpuMeEp, B CXEME TOJHOTO PE3EPBUPOBAHMS MOXHO CPaBHUTH

JIOKAJILHOE COCTOsIHUE BXoJa N ¢ cocTosHreM Bxoaa N Ha MonayJie I_IH-napTHepe.

Bexymmit Moy LIIT(CPU A) Benomsrii moayas LIT(CPU_ B)

i CrossMemory i CrossMemory

CHHXPOHU3 AU
P LocalData RemoteData

LocalData| |RemoteData| |
; (CPU_B) (CPU_A)

(CPU_A) (CPU_B)

Pucynox 35 — baok CrossMemory

Kaxnpiit Bb130B yHkimu Synchronize npuBoauT k oOMeHy NaHHbBIMEA Mexay moayismu LT u
CHHXPOHH3AIIMHU IUKJIA JJIsI 33]]a49K, B KOTOPO# BbI3BaH Synchronize.
JUisi KpUTHYECKUX CHUTyalud, KOrjJa KOHTpOJUIEp OIpenenseT y cedsd alropuTMHYECKyIo

HEeHCIpPaBHOCTh, mpeaycmoTper ¢uiar XDenyByActive. [lpu nepenaye 3nauenus True stomy ¢uary
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Hacrpoiika pesepsuposanus B Epsilon LD

moaynb L{I1 mpuHYyIUTENbHO TepenacT yIpaBiICHUE MapTHEPY W MEPEXOMUT B PEXKUM Bedomwvlil
(StandBy).

Ecmu tpeOyercst cratucTuka o paboTe alropuTMa CHHXPOHH3AIMU, TO MOXHO BOCIOJIB30BAThCS
byuknueit Synchronize3, ananornynoii Synchronize. Ona 10omoaHUTENBHO TpeOYyeT yKa3aHHs €Iie
OJIHOTO BXOJIHOTO TapaMeTpa — cChUIKM Ha 00bekT Tuna PSRedundancy. TStat2 (cratuctuka). [Tocne
Bb13oBa Synchronize3 B stor o0bekT OyaeT momerieHa WH(GOpMAIUs O BPEMEHH, 3aTPadyeHHOM Ha
CHHXPOHH3AIINI0, 00beME CHHXPOHU3UPYEMBIX JaHHBIX, COCTOSIHUU U T.N. CTATUCTHKY TAK)KE MOXKHO
MOCMOTPETh B HacTpoiikax o0bekra Redundancy Ha Bkiajke MOHUTOPHHT.

Oyukius  SwitchToStandby — 310 mnpeanoxenue mnapTHEPY B3ATh YIpaBICHHE Ha ceOsl.
Bo3Bpainaer yioruueckoe 3HaueHue TrUe, eciu mepenada ycremiHa. 3HaueHue False BosBparaercs,
ecmu moaynb LIII-mapTHep oTka3aicsi craTh BEIYIIMM, HAalpUMEp, W3-3a TOTO, YTO MOTHAT (hiar
omKOKH MO MIMHE (HEUCTIPaBeH KaKOK-JIN00 U3 MOAYIEH).

Texyuwmii pexxum momyist LIIT moxuo yBumeTh ¢ momomnsio ¢pynkiuu GetMode. Bosppamaemsie
3HaueHHs onucaHbl B cTpykrype RedMode 6ubnmuorexn PsSRedundancy, TekctoBoe mpezacraBicHue

TaKXKC IIOKa3aHO B IIPUMEPC.

ISCpuA npusnak uaentudukanuu LI kak CPU_A uwnu CPU_B. 3nauenue ¢nara He 3aBUCHT OT
Tekymero pexuma moayis LI1 B cxeme pesepBupoBanus u Ha omHom moxaysie LIIT Bcerma True, Ha

apyrom — False.
[Ipumep nporpaMMHOro Koja:

O0ObsaBJIeHHE

PROGRAM PLC_ PRG

VAR
stats : PsRedundancy.TStat2;
redmode : SINT;

SharedVariable : STRING(80) ;
SharedVariableAfterSync : STRING(80) ;
//3HayeHmue obmer NepeMeHHOM OCJEe CHHXPOHMU3ALMNI
LocalVariable : STRING(20) ;
RemoteVariable : STRING(20) ;
//OaHHBle KONUPYITCsS BCerma C Benymero MomyJis LI
shared data : PsRedundancy.SharedMemory (SIZEOF (Sharedvariable),
ADR (SharedVariable)) ;
//O0BMEH HmaHHEIMM MEXIY MOIYJisaMu L1
cross_data : PsRedundancy.CrossMemory (SIZEOF (LocalVariable),
ADR (LocalVariable), ADR (RemoteVariable));
//yKazaHmue CHUHXpOHM3almmu objacTy M-naMsTi
shMWRedMem : PsRedundancy.SharedMemory (ADR ($MW10000) - ADR ($MWO)
+ SIZEOF ($MW10000), ADR (%MWO)) ;

wsModeDescription : WSTRING;
IsStateActive : BOOL;
IsDefaultPlc : BOOL;

END VAR
Peanuzanusn
IF PsRedundancy.IsCpuA () THEN
SharedVariable:= 'DefaultPLC';
LocalVariable := 'LocalVariablel';
ELSE
SharedVariable:= 'Non DefaultPLC';
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Hacrpoiika pesepsuposanus B Epsilon LD

LocalVariable := 'LocalVariable2';
END IF

PsRedundancy.Synchronize3 (FALSE, stats); //byHKIMS CHUHXPOHMUI3AIIANA
SharedVariableAfterSync := SharedVariable;
Redmode := PsRedundancy.GetMode () ;
//cocTosHme Monmysis LIl B cxeMe CHUHXPOHMU3AIINNI
CASE redmode OF
PsRedundancy.CONN _ERROR : wsModeDescription := "CONN ERROR/OmmGka coenuHeHus ";
PsRedundancy.DISABLED : wsModeDescription := "DISABLED/BukJjioueHO";
PsRedundancy.BOOTUP : wsModeDescription := "BOOTUP/BkiioueHue";
PsRedundancy.SYNC : wsModeDescription := "SYNC/CuHxpoHuM3zauma";
PsRedundancy.STANDBY: wsModeDescription := "STANDBY/Bemowmeni";
PsRedundancy.ACTIVE STANDALONE : wsModeDescription :=
"ACTIVE STANDALONE/ABTOHOMHEIL";
PsRedundancy.ACTIVE : wsModeDescription := "ACTIVE/Benmymmit";
ELSE
wsModeDescription = """
END CASE
IsStateActive := (redmode=PsRedundancy.ACTIVE) OR
(redmode=PsRedundancy.ACTIVE STANDALONE) ;
IsDefaultPlc := PsRedundancy.IsCpulA(); //oma ormmums momyser [T
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

OBCJI Y/ KUBAHUE PESEPBUPOBAHHOI'O KOHTPOJIJIEPA

Hacrpoiika u 1MarHoCTUKA COeAMHECHUS

B okHe [nepeBa yCTPOWCTB JABAXKIBl IIEIKHUTE JIGBOH KHOMKOH MBIIKM Ha OOBEKTe
PesepBupoBanmne. OTKpoeTcss BKIagka (OKHO) HACTPOEK ATOro o0bekTa. [lo yMOIYaHUIO OTKpHITA
BHyTpeHHss Bkiaaka Hacrpoiika coequnenuii (Pucynok 36). 31ecs BBl MOXKETE YCTAHOBUTH MYTh K

Kaxaomy u3 moayiieit L{I1 u npocMoTpeTs Tekyiiee coctosinue moayneit LI1.

Redundancy u

Nocnearee coobuwerse o6 ownbke: |

HacTpoima coeamHersns PeseperpoBaHue MOHWTOPHH Cooblwenna

NeoSemeie ycTponcTea:

Ycramoeume nyTe x CPU_A Yeranoeums nyte x CPU_B ww  SIS002150 v
Cocrossme gateway: - Cocroanme gateway: -
Gateway: Gateway:

MyTs K yCTPONCTBY He yCTAHOBNEH MyTh K yCTPOWCTRY He yCTaHOBNEH
ycrpokcreo: ycrpoumo

MyTe K yCTPONCTBY He yCTaHOBNEH MyTh K YCTPOWCTRY e yCTanosnen

FINNEEE NEEE Eal (TN

MepexniosnTs Ha BeaoMuR Mep exsmoumTs Ha ELROMEIR

Pucynok 36 — PesepBuposanue. Hactpoiika coemuHeHn

3anaiite monynp LI, ydacTByromuii B cxeme pe3epBUPOBaHUS, B KOTOPBIM OyAeT 3arpyxaTbCs
npoekT. Eciiu paHee B IPOEKTE BbI yxKe MOAKIIOYUINCH K 3ToMy Moaymto LTI, To on u Oyzner ykazan
kak «CPU_A». Ecnu paHee He MOAKIIIOYAIUCH, TO HAKMUTE KHONIKY Yemanoeums nyms k CPU_A.
OTkpoercs BKIa/Ka (OKHO) HAaCTPOEK KOHTPOJUIEPA, BHYTPEHHSS BKJIAJKa Y CTAHOBKHM COeJIMHEHUS.
Haxxmure xkHOnKy Scan network..., mosBurcs okHo BbiGop ycrpoiictBa (Pucynok 37).
[Ipockanupyiite ceTb, B JEBOH YaCTH OTOOpPA3UTCS CHHCOK HAaMIEHHBIX B 3TOM CETH KOHTPOJUIEPOB.

Bri0epute HyXHBII KOHTpOJUIEP, HAXKMUTE KHONIKY OK.
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

REGUL_R500_71_W

YCTEHOBKM COBAMHEHMA  MpunoseHus  Oaine

Scan network... | Gateway = Device -

MypHan Ycranoewd MNK Obonouka MAK MonezoeaTend v rpynner Mpz * Y

Gateway

Eoicvay 1

- |

|[nn 14.A033] (akTiE.)

IP-Address:
localhost

Port
1217

MR yoTpodcTea:

BriBop ycTpoicTea

BrifepuTe CETEBOH MyTh K KOHTROMNERY:
= .-,3.'1. Gateway-1
denis_rt00 [00RT
[l skU_Hvo_Imit[00C7]

HmMAa yCT poiticTBa:
Gateway-1

IP-Address:
localhost

Lpaiisep:
TCF/IP

Port:
1217

Ommexa

Pucynok 37 — YcTaHOBKa COCTUHCHHS C KOHTPOJIEPOM

Ha Bxmagke Hactpoek o0bekTa Pe3epBupoBanune HaxMuTe KHONKY Ycemanoeums nymes k CPU_B

M YCTAaHOBUTEC COCAUHCHHUE CO BTOPBIM MOAYJIEM HH, KakK OIMMCaHO BBILIC.

[ocie Toro, Kak onpeenensl Moayinu LIII-apTHepbI, HAKMHTE KHOMKY - | (O6H06umb) B 1EBOM
BEepXHEM yriy Bkiajaku. Ha skpane oToOpa3utcs uHQOpMAIHs O COCTOSHUU CBSI3U MEXIY MOIYISIMH
W UX TEKyIIas poJib B CXeMe pe3epBUpoBaHHA. Kpome TOro, oroOpassitcs JaHHBIE 00 YCTpPOMCTBE,
TEKYIIeW BEpCUU MIPOIIMBKH, a TAKXKE CBEICHUS O TPUKIIATHON MTporpaMMe (TIpOeKTe), 3arpyKEHHOM B

JTaHHBIA MOMEHT Ha Kax bl u3 moaynen L{I1. Ecnu Ha o6oux momxynsax L1 npunoskeHus 01MHAKOBHI,

TO I/IH(l)OpMaI_II/IH O HUX BBIACJICHA 3CJICHBIM LIBETOM, NHAYC — KPACHBIM.
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

Redundancy

Mocne aHes coobweHe of ownbrke: ||

HacTpoFka coeAHHEHHA PezENEMOOBAHHE

Y¥CTAaHOEMTE My Te K CL_A

CocToAHMe gateway: Ok

Gakteway:
Gateway Mame: Gabteway-1
IP-address: localhost
Part: 1217

YCTPORCTED:
lMa woTpoficTea: ST1_RS00_1
Aapec yCTpoRCTEa: 0501,A0B4
Target ID: 1096 0008
Target Type: 4096
Target Wendor: Prosoft Systems
Target Wersion: 3.5.14.42

MOHHMTOpHHE

CooBOWEHHA

WM=0paHHbIE YCTRORCTEA:

YCTAHOBMTE MvTE K CU_B or

CocToAHMe gateway: Ok

Gakeway:
Gateway Mame: Gabteway-1
IP-address: localhost
Part: 1217

YCTPORCTED:
lMa voTpoficTea: ST1_RS00_Z
Aapec yCTpoRCTEa: 0501,A0BS
Target ID: 1098 0008
Target Type: 4096
Target Wendor: Prosoft Systems
Target Wersion: 3.5.14.42

FANNEEN EEEE_ “HINNNEN NEEN

BpemaA NocneaHero oBHOBNEHHA!
COCTOAHHE CORAMHEHHA! on

MHEOPMAWLHA O NPHI0HEHHH!

liMA npoekTa: projeckl

Sarnasve:

Eepcka:

AETOR:

CINHCaHMe;

lMa nprnoxenma;  Application

Mpocuns: Epsilon LD ¥1.6.14.0

MocneaHes vsmeHeHke: 19.10,2020 11:25:54
Eepcha komnunaTopa: 3.5.14.0

11:32:14.680

BpemaA nocneaHero oBHOBNEHMA:  11:32:14,505

COCTOAHHE CORAMHEHHA! on

MHEOPMAWHA O NPHIOHEHHH!

lMA npoekTa: projectl

SarnaeHe:

Eepchra:

AETOP:

COMNHCaHKME!

MMa nprnoseHka: Application

Mpodmne: Epsilon LD W1.6.14.0

MacneaHes W3MeHeHKe: 19.10,2020 11:25:54
EBepcrAa komnHaATopa: 3.5.14.0

Dakacuid: §36f413d-0000-0000-0000-00000C
CodeGuid: br456265-0000-0000-0000-00000

Datacuid: 586F413d-0000-0000-0000-000000000000
CodeGuid: bo4562655-0000-0000-0000-000000000000

JOnNoNHMTENEHSA HHQOPMaLKA: - JOnNoNHMTENEHSA HHQOPMaLKA: -

Pucynok 38 — PeseprupoBanue. HacTpoiika coequHeHU# U TekyIee coctosiHue moayneit 1I1

B nepeBe ycTpoiicTB 3HAUOK pAJIOM C YCTPOWCTBOM OYZET yKa3blBaTh HA €r0 COCTOSTHUE:

- : YCTPOWCTBO 3aITyIEHO;
— A yerpoiicTBO MOKA HE 3aIyIICHO WM He HACTPOCHO, JTHG0 CONEPIKUT OLIHOKH;

- - . YCTpOﬁCTBO 3alyIi€eHO, JOCTYIIHA JUATHOCTHYCCKAA I/IH(I)OpMaLII/ISI;

- &Z YCTpOP’ICTBO HaCTPOCHO, HO HE 3allyIICHO,

3. 9 “
- & YCTPOUCTBO OCTAHOBJICHO, oOMeH JaHHBIMU C YCTPOUCTBOM HEC IMPOU3BOIANUTCH;

- A, YCTPOMCTBO HAXOAUTCS B MACCUBHOM (HE IMarHOCTUPYEMOM) COCTOSTHUU.

B cxemax 4acTHYHOTO pe3epBUPOBAHMS IPU MOAKIOYEHUU K OAHOMY u3 moaynei LI, momyns

LIT-napTHEp OyAeT HaXOAUTHCS B HE AUATHOCTHPYeMOM coctossHuM (Pucynok 39).

= m Regul_Bus (Reaqul Bus)
=5 0 : Rs00_ (R500 Kpeiir)
' ST x1n (ST a0 w1x)
i PP_00_xxx (PP 00 xxx)
1 cu_0o_soox (CU 00 xxx)
[ & @ 2:cu_oo (cu oo xo)
e

Pucynox 39 — OtoOpaxkeHne naccMBHOTO coCTOstHUS MotyJist L{II-napTHepa B OHIalH pexumMe
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

Hacrpoiika pe3epBupoBaHus

s Hactpoiiku mapametpoB pabotel moxyneit L{IT (CU A/B) B pe3epBHpOBAaHHOM KOHTPOJIEPE

nepeiauTe Ha Bkiaaky PesepsupoBanue (Pucynok 40).

(] REGUL_RS00_51_w

L

Mep EKNKIHKTE HA BEAOMEIH

3arpyzuTe npoekT € CU_B

CHHXp OHKZAUMA NPOEKTOR

COCTOAHME pEZEpEMPOEAHKMA: Begyuui

/4 redundancy x

Mocnegree coobwenke ob owwdke: |

HacTpoiika cosarHEHMI PesepBrpoBaHHE MoHHMTOPMHN CoobueHms
3apep®Ka Nepegayy ynpaeneHid No annapatHol owwdke: | =
5 -
BpeMA CHHXD OHMSaLIMK: 0 =
MakouManbHo e BPEMA PACCHMHXD OHKSALMK 33aa4: 0 =

Mepekmo4YHTE Ha BEA0MEIA
3arpysuTe NpoekT C CU_A

CHHXP OHME3LMA NPOEKTOR

COCTOAHME pEZEpEMPOBEaHUA: Begombli

Pucynox 40 — Hacrpoiika mapamerpos moayJeii IIIT (CU_A/B)

Omnucanue HAaCTpanBaACMbIX IIapaMETPOB, C YKA3dHUCM 3HAYEHHH 110 YMOJYaHUIO, IIPUBCACHO B

Tabimue 4.

Tabmuna 4 — HactpanBaemble mapaMeTpsl

PACCHHXPOHM3AIMH 33124
(MaxTaskOffsetMs)

[Tpu 3HaueHnn «0» - BpeMs pacCUUTHIBACTCS
aBTOMaTHYECKH, HO HE MEeHee 4 MC

IMapametp Onucanue 3Ha4yeHue 10 YMOJYaHUIO
3anepkka nepegaqu 3anepkka nepegady yrnpaBieHus 1o anmnapaTHON 0
yTpaBieHHS 110 omuobke, Mc.
anuapatHoii oumobie ITpu 3HaueHnn «0» - 3a1€pKKa OTCYTCTBYET
(HwErrorSwitchDelayMs) p P yIetsy
Bpewmst cuaxpoHH3anun BpeMmst cuHXpoHH3a11H, MC. 0
(SynchronizeTimeMs) ITpu 3naueHnn «0» - BpeMsi pacCUNThIBACTCS
aBTOMATHYECKH, B 3aBHCUMOCTH OT 00beMa JIaHHBIX,
Ho He MeHee MaxTaskOffsetMs
MaxkcumManbHOE BpeMs MaxkcuManbHOE BpeMsl pACCHHXPOHHU3AIMH 3312, MC. 0

Crnenyer oOpatuTh BHMMaHue Ha mapameTp HwErrorSwitchDelayMs — 3anmepkka mnepemaun

yhopaBieHuss Mo anmapaTtHoi ommoOke. Ilo ymonyaHuio cuctema HacTpoeHa Ha MOMEHTAIbHYIO

nepenady  ynpasJICHUs

mexay wmoxyimamu LI, Ilpu wmcnonb3oBanuu

CXEM YaCTHYHOTO

PE3CPBUPOBAHUA TAKOC IMOBCACHUC MOXKCET MNPUBOAWUTL K JIMITHUM HNCPCKIIHOYCHUAM Bez[ymm‘/i—

Benomuplii u3-3a Toro, uro Beaymui Mmoayib L{I1 mHOT M@ MTOTy4yaeT onoBerieHne 00 OMMOKe paHbIIe

BeoMoro. JIns uckioueHus MOAOOHBIX MEPEKIIOYEHUH PEKOMEHIYETCS YCTAHOBHUTH 3aJIEPiKKY

nepecaaun ynpabBJICHUSA 110 annapaTHoﬁ omMOKe Ha BpEMs, KaK MHHHMYM pPABHOC BPCMCHHOMY

MHTEpBaIly onpoca Moayiel (cM. B pazaene «CKOpOCTh peakIiy Ha aBapHiHbIe COOBITUSY).
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

Kuonku Iepeknrouums na eéedomurir (Switch to standbay) nmossosnsitor BpyuHy0 H3MEHUTH CTAaTyC
Moy LI, mepenas ynpasnenue ot Benymero moaynis LI k Benomomy.

Kuonku 3aepysume npoexkm ¢ CU B |/ ¢ CU_A (Download project from CU B /...CU _A)
MO3BOJISIIOT B PYYHOM peXUME 3arpy3uTh npoekT ¢ monyins LII-maprHepa (CHHXpOHU3HMPOBATH
IIPOEKTBHI).

[Tonp30BaTe b MOXKET BBHIKIFOUUTE / BKIIFOUUTh aBTOMATUYECKYIO0 CHHXPOHHU3AIUIO IPOCKTOB ITyTEM

cHsths / ycTaHOBKY (utaxkka B mosie Aemocunxponusayus npoexma (Auto sync project).

B mnone CocrosiHue pe3epBHPOBaHHMS OTOOpakaeTcss WH(GOPMANUS O COCTOSHHH, B KOTOPOM
Haxoaurcs coorBeTcTByrommi LI1:
o Benymwmii (Active);
o Brxuiouenue (Bootup);
o Ommoka coequnenusi (Conn Error);
o Beikawueno (Disabled);
o AsBToHOMHBI# (Standalone).
o Benomurii (Standby);
o Cunxponusamus (Sync);

JlaHHy0 MH(OPMAIUIO TaKXkKe MOKHO YBUJETh B CTPOKE COCTOSIHUSI NPH MOAKIIOUECHUN B PEXKUME
onnaiin (Pucynok 41), Ho Tonpko jug toro LI, k koTopoMy B HacTOSILIMKA MOMEHT MOAKIIOYEHA

cpena pa3paboTKH.

MPEAKOMIIN.: 4 ‘b PABOTA MporpaMMa 3arpyseHa MporpaMMa He vEMeHWnace [onNb30B3TENL NpoekTa: (HuKTO) @ Beaywwi

Pucynox 41 — OtoOpaxkeHne TeKyIero COCTOSHIS pe3epPBUPOBAHIS B CTPOKE COCTOSTHUS
MOHMTOPHHI TEKYLIEro COCTOSHUS

Z[J'ISI npocMOTpa CTATUCTHUKHU IO TCKYHIEMY COCTOSHHIO PE3CPBHUPOBAHUSA nepeﬁ,uI/ITe Ha BKJIAIKY

MounnTtopunr (Pucynok 42). JIyis aBTOMaTn4eckoro 0OHOBJICHUS HAXKMUTE KHOIKY (O6n06ums)

B JICBOM BCPXHEM YTJIY BKIIAJIKH .
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

Redundancy n

MocneaHes coofWeHre of owmbke: | |

HacTpodka coefuHernd  Pezepemposade  MOHMTOPHHM  CoofiueHka

NapameTp cU_A CU_E
OBLEA 0B LeM PESENBHPYEMBD: AAHHEI 116 116
Pank eedomaro FH False True
MK Na yMOnHaHMH True False
CHETHME YCNEWHOA CHHXPOHMSALLMH 3286 3285
CHETHME OWHEOK CHHXDOHMSELLHH 31z 7
334348 CHHXPOHKMZHMPOBaHS C BEAYWMM K, ..  True True
BpEmMA BRINDAHEHHA CHHXPOHMZAUMH (MIKC) 24891 22039
Bpemsa oTApaskk A4aHHBE: (MiC) 280 155
MKHE (KaHan 1) True Trug
MNKHK {KaHan 2) False False

JETaneHaA CTATHCTHEE NO 334348 PESEPEHPOBAHHA!

MNapameTp CU_A CU_E
CHETYHE BEIZOEOE 33434H 3998 3293
Bpems ¢ MOMEHTA NOCNEAHErD ERIZ0BA (MKC) 9972 99930
MHTEPEBAN 33Aa4H N0 YHONYaHHHD (MEC) 100000 100000
TeryWHA HHTEPEAN BRINONHEHHA 3a4a4K1 ... 100000 100000
TEKYLLEE CHELWLEHHME 33084K (MIKC) -41 zz
AMUTTED 38438490 (MIKC) =28 =70
CHETHME WECTEMX KOPPEKUHA 1] 1
CHETHME MAMKMY KOPPEKLHA 1] 10

CBpoC CTATHCTHIH

PucynoK 42 — MOHUTOPHHT TEKYILETO COCTOSHHS
Bepxusis Tabnua oToOpaxkaeT od1me napaMeTpbl pe3epBUPOBaHMUS

— IIJIK mo ymoayaHuw — otoOpakaer pe3ynbraT BbizoBa (yHkiuu ISCPUA() GubOIHOTEKH
PsRedundancy. Mcnonb3yercs st ommaus oxHoro moayist L{IT ot apyroro B mporpaMMHOM

KOJIE;

— Cuer4yuK yCl'IeIIIHOi;I CUHXPOHU3AIIMU [OOJDKCH HapacTaTb CHHXPOHHO C KOJUYCCTBOM

BBI3OBOB 3a/1a41 PE3CPBUPOBAHUAA,

— CyeryHK omIMOOK CMHXpOHM3alUU Ha o0oux moxynax LII1 He nomkeH HapacTaTh B IITATHOM
pexxume. HenyneBoe KoIMYeCTBO OMIMOOK CHUHXPOHHU3ALMU MOXET OBITh CBS3aHO C Pa3HbIM
BpemeHeM crapta moaynei L{I1. J{ns naGnrogeHuii 3a HUM MOKHO BOCIOJIB30BaThCs COpOCOM

CTaTUCTHKH,

— Bpemsi BbInoJHeHUs] CHHXpOHM3anMU (MKc) — (dakTHueckoe BpeMsi, 3aTpadyeHHOE Ha

CUHXPOHHU3AIIHIO;

— Jlunk (kaHaa 1) u JluHk (kaHaja 2) NOKa3bIBAlOT HAIM4YME CBSI3M Mexay moayismu LI,

mTaTHOE 3HAYCHHUE True (CBS3b €CTh).
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

JleranpHasi CTAaTUCTUKA M0 33/1a4€ PE3EPBUPOBAHUS COACPIKUT CICAYIONIYI0 HH(DOPMAIIHIO:

C4eTUuHK BBLI30OBOB 3aJa4YM UHKPECMCHTHUPYCTCS IIPU KaXXIOM BbI3OBC,

- I/IHTepBaJI 3aJa4Yd 1Mo yMOJYaHHUIO (MKC) IMOKAa3bIBACT IEPHOANYHOCTE BBI3OBOB 3alayH,

YKAa3aHHYIO B €€ HACTPOMKAX;

- Tekyumi/i HHTEPBAJI BbINOJHCHUA 3aJavdu 0T06pa>KaeT CKOPPCKTUPOBAHHOC 3HAYCHHC

ICPpUOJUYIHOCTH BBI30OBA 3a1a4H,

— Tekylee cMeunieHue 3agauyu (MKC) OTOOpa)kaeT Pa3HHIY BO BPEMEHH MEXAY BBI3OBAMH

3a1a44 p€3CpBUPOBAHUS HA BEAOMOM M BEAYILECM LICHTPAJIbHBIX IIPOLCCCOPAX,

— JlskuTTep 3aJa4M TOKA3bIBACT, HACKOJIBKO BpeMs (DAKTHYECKOTO BBI30BA 3a7a4d OTIAYACTCS
oT T1aHoBoro. CTaOUILHO MOJIOKHUTEIBHBIA JDKUTTEP TOBOPUT O TOM, UTO 33jJlaya HE yCIIEBAcT
BBITIOJIHATHCS  (BKJIIOYAsT CHHXPOHH3AIMIO) 3a OTBeAcHHOE Bpems. C Jpyroil CTOPOHHI,
00JBIION pa30poc 3HAYCHUU JDKUTTEPA MOXKET MPUBECTH K MPHUHATHIO PEHICHHUS O TOM, YTO
paboure mukibl Moaysie LII1 He CHHXpOHU3MPOBAHBI, U, B HTOTE, K TaK HA3BIBAEMOW JKECTKOMN

Koppekuuu. Takasi KoppeKlus BO3HUKAET, HarpuMep, pu crapte moaynei LI1.

— CYeTYHK KeCTKHX KOPPeKIHil I[10Ka3blBaeT, CKOJIBKO JKECTKMX KOppeKuuil Obuio
npousBeeHo ¢ MoMmeHTa 3amycka LIII. JKectkol koppekuuen cuuTaercss MpONmyCcK OIHOTO
nuMKna  3agadn Ha  BegomoMm LI, mpoucxonmdmumii 1pu NPEBBILIEHUM  BPEMEHU

pacCHUHXpPOHU3AIUH tp.

— CyeT4YHK MAATKMX KOPpPeKIHii TOKa3bIBACT, CKOJIBKO MATKUX KOPPEKIUN OBLJIO MPOU3BEICHO
¢ MomeHTa 3amycka L[II. Msrkas Koppekius Npou3BOJUTCS MPHU PACCOTIACOBAHUU BPEMEHU
Havana nukia Ha BegomoM LIIT orHocurensHo Benymero L{IT 6onee ywem Ha 1 Mc, HO MeHee
4yeM BpeMs pacCUHXpoHu3anuu tp. IIpm 3TOM NMpPOMCXOAUT KOPPEKTHPOBKA BPEMEHM Hadaja

1ukia 3agadn Ha Benomom L{IT Ha 1 Mc 3a oguH 1uks 6e3 mporycka IUKia.

KypHaubl co001IeHN I

s mpocMoTpa nH(pOpMaIMK, YUTaeMON U3 JKypHaJIoB cooOmenuit monyneit LI, mepeiinute Ha

BKiagky Coo0menus. J[ns aBTOMaTu4eckoro OOHOBIIEHHS HMH(OpPMALUU HAXMUTE KHOIKY

(O6n06ums) B neBom BepxHeM yrity Bkiaaku (PucyHok 43).
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

[7) Device 4 Redundancy x PLC_PRG g MainTask @ Trace
d NMocneaxee coobuenme ob owwdke: |
HacTpofika coeaHHEHHA PesepEHpoBaHHE MOHHTORHHD CooblueHna
OumncTuTe PunbTp NO K Ty PESEPEND 1A PUNETP M0 BCEM KOMIMOHEHTEM
CPU_A CPU_B
=] =]
[ uTC-gpemn [J uTC-epemn
A (@] |(E ® ||| Bee komnonenTHl ~ 4| |6 |E (| |PsRedundancy >
Bce KoMNOHEHTHI A
BaxHocTe  BpemenHas me|Cmplog KomnoHeHT 2 BaxHocte  BpemenHan meTka CoobBLueHune Komnoxnext
[x] 17.12.2019 10:0 CM i PsRedundancy ® 17.12,2019 059:59:14.... I gotRRT_APP_INFO reguest PsRedundancy
17,12.2019 10:0 g:;l{iuter PsRedundancy ﬁ) 17,12,2019 09:59:13.... IgotRRT_APP_INFO request PsRedundancy
(<] 17.12.2019 10:0| CmpOpenSSL PsRedundancy ® 17.12,2019 09:59:09.... [ gotRRT_APP_INFO request PsRedundancy
17.12.2019 10:0|CmpChannelServer PsRedundancy ® 17.12.201909:59:04.... I gotRRT_APP_INFO request PsRedundancy
(<] 17,12,2013 10:0 gﬁﬁg’rkz”w”alg‘ggr PsRedundancy ® 17.12,2019 03:5%:04.... I gotRRT_APP_INFO request PsRedundancy
17.12.2019 10:0 Paled PsRedundancy ® 17.12,2019 09:59:04.... I gotRRT_APP_INFO request PsRedundancy
(<] 17.12.2019 10:0|CmpBIkDrTep PsRedundancy ® 17.12,2019 09:56:34.... [ gotRRT_APP_INFO reguest PsRedundancy
17.12.2019 10:0|PsComponentManager PsRedundancy D)) 17.12,2019 09:56:34.... I gotRRT_APP_INFO request PsRedundancy
(<] 17.12.2013 10:0 Esge":‘rug . PsRedundancy ® 17.12.2019 09:55:43.... I gotRRT_APP_INFO request Pshedundancy
17.12.2019 10:0 p:EB;SE as PsRedundancy ® 17.12,201909:53:42.... [ gotRRT_APP_INFO reguest PsRedundancy
(<] 17.12.2019 10:0|PsPlcinfo PsRedundancy D)) 17.12,2019 09:53:40.... [ gotRRT_APP_INFO reguest PsRedundancy
17.12,2019 10:0|PsMySQL PsRedundancy ® 17.12,2019 09:53:40.... Made changed: ACTIVE_STANDAL! PsRedundancy
® 17.12.2019 10:0 E:g:;'l?eus NC-> PsRedundancy ® 17.12.2019 09:53:40....  connection is stable PRedundancy
(D] 17.12.2019 10:0 | Pz o -=COl PsRedundancy ® 17.12.2019 09:53:40....  Connection state changed: STABLE PsRedundancy
® 17.12.2018 1D:DW \PPLT PsRedundancy ® 17.12.2018 09:53:40.... Connection state changed: NOT_S PsRedundancy
® 17.12.2019 10:0|PsSeE “ |1 aPE PsRedundancy ® 17.12.2019 09:53:35....  Connection state changed: NO_CC PsRedundancy
o 17.12,2019 10:01:30.... Mode changed: WAIT_VALID_LOC PsRedundancy ® 17.12.2019 09:52:35.... Mode changed: ACTIVE_ACTIVE_T PsRedundancy

Pucynok 43 — PesepBupoBanne. XKypHaisr cooOmeHnit

Kaxxnas 3anuce B )KypHajie OTHOCHTCS K OJTHOM U3 KaTETOpHA:

~|: mpenynpexenue;

_ e : OILIUOKA;

- : UICKJIIOUEHUE;

- : COOOIIIEHNE;

- © . OTJIajJKa.

Jyis oTOOpaskeHUs B )KypHAJIE 3aliCcel, COPTUPOBAHHBIX MO KOHKPETHBIM KaTETOPHSIM, BRIOCPHUTE U
HQ)XMHTE Ha COOTBETCTBYIOINIYIO KaTETOPHH KHOMKY (M3 BBIICICHHOW KPACHBIM IIBETOM O0JIACTH), TEM
CaMbIM BKITIOUMB/BBIKIIIOUYHUB COPTHPOBKY.

B xypHane mnpenycMOTpeHa BO3MOXXHOCTh OBICTPOro (uUiIbTpoBaHUSA COOOIIEHHH O padote
oubmuorekn PsRedundancy. J[lias 9storo HaxmuTe KHONKY @uabmp no KOMHOHEHMY
pesepsuposanusn. B ciucke KommoneHT Oyner aBroMaTruecku BeiOpan komnonentT PsRedundancy,
U B JXypHaye OyayT MoKa3aHbl COOOIIEHHS CHCTEMBbI, OTHOCSIIIUECS TOIBKO K 3TOMY KOMITOHEHTY. Jlns
OBICTPOTO BBIJICIICHUS BCEX COOOIEHUN CHUCTEMBI HAKMUTE KHOTIKY Duibmp no ecem KOMHOHEHMAM.
st mpocMoTpa cooOIIeHu 0 paboTe JIF0OoW U3 OMOIMOTEK, JTOCTATOYHO BHIOpATh HEOOXOIUMYIO
OuOIMOTEKY U3 BBIMAJAIONIETO CIIHCKA, KaK TTOKa3aHO Ha pUCyHKe 43.

I[HH OYHNCTKHU XKXypHaJla HAXKMUTEC KHOIIKY Ouucmums.

Jlns coxpaHeHMs KypHaja B (opMare CsV HaXMHUTE KHOIKY = OTkpoeTcs OKHO AJisi BbIOOpa

MecTa coxpaHeHus (aiina.
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

OO0OHOBJIEHHME PUJIOKEHNH pe3epPBUPYEMOro KOHTPOJLJIepa

B mpomecce pa3paboTKM MPUKIAAHONH TNPOTrpaMMBbl, a TaKKe B IMPOLECCe HCHBITAaHUNA U
MMyCKOHANIQJIOYHBIX pa0OT, 3a4acTyro, TpeOyeTcs MPOBOIUTH OOJBIIOE KOJIMYECTBO TMPOIECIYP
oOHOBJIeHUS TmpoekTa. [ oOjeryeHuss BBIMOJHEHHS OOHOBJICHUS MPUKIATHOTO MPOTPaAMMHOIO
o0ecrniedueHrs B KOHTPOJUIEpE MPEAyCMOTpEeHa Mpoleaypa aBTOCUMHXPOHM3AIMKM MPOEKTOB, KOTOpas
MO3BOJISIET MIPU 3arpy3Ke HOBOM BEPCHUM MPOEKTA HA OAUH U3 MoayJien L1, aBTomarndecku 3arpyxaTh
ee Ha Moayub L{II-mapTHepa.

@yHKIMA aBTOCUHXPOHU3ALMH ITPOCKTOB M0 YMOJIYAHUIO BKJIKOYEHA, HO IOJIb30BAaTEIb MOXKET €€
BBIKIIOUNTh Ha Bkiagke Hacrpoiika coeamnHeHuii, mu00 UCHOJIb30BaTh OOBEKT THIA

TConfigControl:
redconfig : PsRedundancy.TConfigControl := (AutoSyncApplication := 0)

C BHUMAHHE!

OyHKIMSI aBTOCHHXPOHHU3ALUH MTPOEKTOB pab0OTaET TOJIBKO MPHU TIOJHOM 3arpy3Ke MPOEKTa.
ITpu npoueaype oOHIaH-U3MEHEHUS! aBTOCUHXPOHU3AIMS IPOEKTa HE IPOUCXOANUT

[Tpu BrmrOUeHNHM (PYHKIIMH aBTOCHHXPOHH3AIMK aBTOMAaTHYECKH OOHOBIISIETCS M (ailyl mpoeKTa B
HCXO/IHOM KOJIe, B Cy4ae €ro Halu4us B 3arpy’kaeMoM IpoekTe (cM. B JokymeHTe «lIporpammHoe
obecnieyenue Epsilon LD. PykoBozacTBo nosib3oBarens» B pazaene «Omiagka npoekra. Komnumsuus u
3arpy3Ka MpUIOKCHUST B KOHTPOJLIEPY).

B kontpomepax cepun Regul mpemycmaTpuBaeTcsi BO3MOKHOCTh 0€3yapHOTO (C COXpaHEHHEM
TEXHOJIOTUYECKUX IapaMeTpoB M 0e3 MpepbIBaHMs YIPaBJIECHUS TEXHOJIOTMYECKHM IPOLECCOM)

OOHOBIIEHUS IMPUKIAAHOIO IIPOrpaMMHOI'O obecreyeHus.

B 3aBucumoctu oT o0beMa BHECEHHBIX B IPOEKT W3MEHEHHWH, €CTh J[Ba crocoba Oe3ymapHOro
OOHOBJICHHSI MTPUKJIATHOTO MPOrPaMMHOI0 oOecrieueHus. Eciu n3MeHEeHus 3aTparuBaloT TOJIBKO KO
NPOTpaMMBI, HO HE MEHSIOT KOH(PUTYPAIIHIO CHCTEMBI, TO BO3MOYKHO MTPOBEICHUE OHJIAWH-M3MEHEHHUS
NPUKIAJHOTO MpOorpaMMHOro obOecneueHus. OHIaHH-U3MEHEHHE BO3MOXKHO TIPH  CJIEAYIOIIUX
MU3MCHEHUSIX B ITPOCKTE:

— Jo0aBlieHHEe HOBOTO THIIA M €0 DK3EMILLIPA;

— H3MEHEHHE CYLIECTBYIOLIETO THIIA!

o Jno0aBleHNE BHYTPEHHUX ITIEPEMEHHBIX;
O yHaJeHHe BHYTPEHHUX MEPEMEHHBIX;
O W3MEHCHHUE TUIA BHYTPEHHUX MEPEMEHHBIX.

— nobGasneHue / ynaneHue dK3eMILISIPOB;

— W3MEHeHHe MpuBs30K Bo BKiIaake |IOMappling.

[Ipy BBINOJHEHNN OHJIAKH - U3BMEHEHUS MPOEKTa HE NMPOUCXOAMT Iepe3arpy3ka MPHIIOKEHUS — B
KOHTPOJUIEp 3arpyaroTcs TOJIBKO M3MEHEHHble OO0BEKThl MpoekTa. V3MeHeHHs OyayT MpUMEHEHBI

OyTeéM TCpPCKIOYCHUSA HAa BHOBb Sal"py}KeHHHﬁ KOA MCXKAY HIHUKIIaMH 3aJad. B stoMm cry4dac
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

JOTIOJTHEHUS B IPOEKT BHOCSITCS «HA JEeTy». I3MeHeHUs MOKHO IPOBOJUThH KaKk Ha BEJOMOM, TaK U Ha
Benywem monyne LI, mpu 3TOoM, B ciydae mpoBeneHus Nmpoueaypsl Ha Beayiiem monyie LII, He
MIPOUCXOAUT Mepeadu yrpasiaeHus apyromy moayiro LI1.

[Ipu 3arpy3ke H3MEHEHHOT0 MPOEKTa B JIF000H u3 Mmoaysel L{I1 Ha sxpaHe mOsIBISETCS COOOIICHHE:
«Kon u3meHeH co BpeMeHM mocieaHeil 3arpysku. Urto ciemyer chenats?». Jlanee mpemiaratorcs
BapHaHThI JICUCTBUI, 03Hauaromue ciaenyoinee (Pucynok 44):

— JloruH ¢ OHJAalH-U3MEHEHMEM — TOJIbKO M3MEHEHHbIE YaCTH 3alylIEHHOI'O ITPOEKTa

3arpyxarorcs B Mmoayip LI1;

— JloruH ¢ 3arpy3Roﬁ — 9TO 3arpys3kKa IHOJHOCTbKO HOBOI'O IMPOCKTAa B3aMCH CYLICCTBYIOLICTO B

moayie LIT;

— Jlorun 0e3 U3MeHeHHUIl — MOCIeIHNE U3MEHEHHSI TPOEKTa He OyIyT 3arpy>KeHbI, 3alylIeHHAs

B Moayie L{IT mporpamma coxpansiercst 6€3 U3MEHEHUH.

Epsilon LD >

MPHNOXEHME MEMEHMNOCh CO BPEMEHH NOCNEAHER ZarpysKM, YTo CneayeT caenate?

OnLm

(®) Norvk © oHNaRH-HEMEHEHKEM,
() Morwk c 3arpyskoii,
() Noruk Ges namenerni,

OGHOBWTE Z3rpyZ04HbIi NpoekT

OTMena JeTtanu...

Pucynox 44 — CooOmieHue mpu 3arpy3ke IpoeKTa

Q BHUMAHHE!
ITpn oOHOBIIEHUN NTPOEKTA HA BEAYIEM KOHTPOJIEpEe He CHUMANTE (1KoK C TOJIst
OOHOBMTD 3arpy304HbIii MPOEKT, HHAYE, BEAOMBII KOHTPOJIEp OyIeT yXOIUTh B
OECKOHEUHYIO TIepe3arpy3Ky

IIpn cormacum mONB30BaTENs Ha JIOTMH C OHJIAWH-WU3MEHEHHEM IIPOUCXOOUT 3arpy3ka 4acTH
IpoekTa B oauH MoayJib LI1.

[Tocne 3arpy3ku OOHOBJIEHHOrO NpOEKTa Ha BKJIaJKe HacTpoek oObekTa Pe3epBupoBaHHMe B
paznene Undopmanus o NpUIOKeHUM JaHHBIE OyIyT BBIJCICHBI KPACHBIM IIBETOM, YTO O3HAUAET,

4YTO Ha MOAYJIAX ]_[H B HACTOSIIIUN MOMEHT pa60Ta}0T Pa3HbIC NPUTTOKCHUA.

Haxmute xHONKY 3azpy3ums npoekm ¢ CPU B 610ke Toro monyns LTI, Ha koTopbIil TpeOyercs
3arpy3uTh OOHOBIICHHBIH ITPOEKT.

HeoOxomuMo WMeTh B BHIy, YTO Jake B Cllydae 3arpy3Kd C TMOMOIIBIO TMPOIEAYphl OHJIAMH-
M3MEHEHHs HOBOI BepcHU NMPWIOKEHHUs Ha oauH moxynb LIII, 3arpyska 3Toro mpoekTa Ha MOJIYJb
L{I1-mapTHepa, mpu HaXXaTUW KHOUKU 3azpy3ums npoekm c¢ CPU, mpousoiier mo cxeme MOJHOU

3arpy3ku, T.€. OyJeT BRIMOTHEHA Tiepe3arpy3ka 3toro moayis LI1.
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

Oo6noBute nHpopMaimio Ha Bkiagke HacTpoiika coenmHenuii (KHOMKa B JIEBOM BEPXHEM
yray). brnok nHdopmanuu o npunokeHHMH MOMEHSeT IBET Ha 3elieHbli — Ha oboux momyisx LIIT

HaxXoaAaTCAa UACHTUYHBIC OOHOBJIEHHBIE ITPOCKTHI.

Ecnmu mpu m3MeHeHHMH mpoekTa Oblla M3MEHEHa ero KoH(purypamusi, M, B TOM YHUCIE, OBUIH

MPOU3BCACHBI U3BMCHCHUS B!
— TapaMeTpax yCTpOMCTBa;
— JIepeBE€ YCTPOICTB;
— o0wekTe TaskCongiguration;

Torpa mpouenypa OHIaMH-U3MEHEHUMH HE JOCTYIHA M BO3MOJKHO BBIIOJHUTH TOJIBKO IIOJIHYIO
3arpy3ky (JIOTHH C 3arpy3Koil) MpoeKTa ¢ MOCIeYIOeH epe3arpy3Koil MpuiioKeHuil.

IIponenypy 3arpy3ku IpOeKTa MOXKHO BBINOJHMTH Ha JitoOoM u3 Mmoayneil LI, HO B ciydae
oOHOBNIEHMs IpoekTa Ha BexymeMm Monyiae LIII mpousoiimer wraTHas mepenaya YHIpaBICHHS
Begomomy moaysto LIIT.

Ecmu BiiroueHa (yHKIMS aBTOCHHXPOHHU3AIMHM IMPOEKTOB, TO JOCTATOYHO 3arpy3uTh IPOEKT
(morun ¢ 3arpyskoii) B oauH moayne LIII. Jlamee sror moayns LIl ocymectBusier mepe3arpysky
IIPOEKTAa, CHOBA BKJIFOYAETCSA B CUCTEMY PE3EpBUPOBAHMS U aBTOMATHYECKH 3arpy’kaeT UMEIOIINNCS Yy

HEro HOBBIM IIPOEKT B Moayub LlII-napTHepa ¢ nocienyronieit nepe3arpy3kou ero no NUTAHMIO.

C BHUMAHHE!

[Tpu momHoI 3arpy3Ke MPOeKTa ¢ BKIIIOYEHHOHW (DYHKINEH aBTOCHHXPOHHU3ALINHT HE
IpoucXoauT Oe3ynapHoi nepenaun ynpasieHus Mexny LII1 B MoMeHT 3arpy3Ku HOBOTO
npoekTa Ha MoayJb L{II-naptaepa. IloaTomMy nepes BBHITOIHEHHEM MOJTHOU 3arpy3Ku
MPOEKTa Ha JIEHCTBYIONIEM 00bEKTE PEKOMEHIYETCS OTKIIOYUTD (DYHKITUIO
ABTOCUHXPOHU3ANN

Ecnu oTkmrodeHa QyHKIMS aBTOCMHXPOHM3AIMH IPOEKTOB, TO MOCHE 3arpy3kd OOHOBIEHHOTO
IIPOEKTa B PE3EpPBUPOBAHHOM KOHTpoysiepe okaxyrcs aBa moayis LIl ¢ pasHeiMu BepcusMu
NPUKIIAQJHOTO TporpaMMHoro obtecneueHus. Eciu n3MeHeHHMs B NIpPOEKTe HE 3aTPOHYIM 00beM
CUHXPOHHM3UPYEMOH MaMATH, TO MPOM30MAET CHHXPOHHU3AIMs JaHHBIX IpOLecca, HO Ha OOBEKTe
«Redundancy» Bo Bkiagke «HacTtpoiika coequHeHui» HHPOpMaIHs 0 3arpyKeHHbIX MPOEKTax Oyner

nojicBevyeHa KpacHbIM 1iBeToM (PucyHok 45).

Q BHUMAHHE!

3HavyeHue PyHKIMH aBTOCHHXPOHU3ALMH IPOEKTOB (BKIIIOUEHA/BBIKIIOUEHA) BIUSET
TOJIBKO Ha 3arpy3Ky IOJHOCTBIO HOBOTO IPOEKTA MPH MOJIHOM 3arpy3Ke NpHIIOKEHUS.
OpHaxo Mpu BBIKITIOYEHHOW aBTOCHHXPOHM3AINH MTPOEKTOB, B CiIydae nepe3amycka L1,
ocraetcsi TpeOOBaHUE K HICHTHYHOCTH MTPOEKTOB, IIO3TOMY MTPH BKIFOUeHMH Moyss L{IT
NPOUCXOANT CHHXPOHHU3AIMA MpoeKkToB Ha oboux LI co ckaunBanuem npoekra ¢
paboraromiero L. B urore - mro6oit L[I1, 3amyckaroniuiicsi BTOpbIM, CKAUUBAET
MIPUJIO’KEHHUE C TIEPBOTO Ha celst
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?I‘CYHOK 45— BKJ‘Ia,I[KVEi «HaCTp(')I‘/'IKa coe;['I/IHeHI/Iﬁ». PesepBHBIi KOHTpOIUIEp HaXOOUTCA B cocTosHIH Standby, qu0
CUTHAJIM3UPYET O CHHXPOHU3AINH JAHHBIX IIPOEKTa, HO 3arpyKeHBI pa3HbIe IPoeKThl Ha Moayisix LIIT (mrbopMaris o
TIPUJIOKCHUAX MTOMEIICHA Ha KpacHOM (poHe)

Janee monbp30BaTENb MOXKET MPOTECTUPOBATH BHOBb 3arpy>KEHHBIN MPOEKT, NEPEAATh YIPABICHUE
npoueccom Ha Monynb L{II ¢ HOBBIM MpoeKkToM. YOeAUBIINUCH, YTO PE3yIbTAaThl BHIIOIHEHHS] HOBOU
BEpCUU NIPOEKTa COOTBETCTBYIOT OKHUJIAHUSIM, I0JIb30BATEIb MOXKET 3arpy3UTh HOBYIO BEpPCUIO
npwiokeHuss Ha moaynb LI1-maptaepa. [[nst aToro Haxkmute KHONKY 3acpy3ums npoekm ¢ CPU B
6moke Toro moyis LI, Ha KOTOPBIi TpeOyeTcs 3arpy3uTh OOHOBICHHBIH MTPOEKT.

Ecnu HOBas Bepcus MPUIIOKEHUS MO KAKUM-IMOO MpPUYMHAM HE yCTpaumBaeT MOJIb30BaTeNsl, OH
MOJKET 3arpy3uTh MPEXHIOK Bepcuio mpoekta ¢ monyns LII-maptepa. [[nst 3Toro HeoOXoammo
Haxarb KHONIKY 3azpyzums npoekm ¢ CPU y monyns L{I1, Ha KOTOpBIH ObLIa OCYIIECTBICHA 3arpy3Ka

HOBOH BEPCHUH IPOEKTA.

ITo oxkoHwaHuum mnporecca oOHOBUTE MHpopMmanuio Ha o0ObekTe «Redundancy» (kHomka ' *° | B
JIEBOM BEpXHEM yTiy). biok nHpopmanmy o MpuiIoKeHNH TOMEHSIET I[BET Ha 3€JICHBII — 002 MOIYIIs

LIIT paboTaroT ¢ OMHAKOBHIMUA OOHOBJICHHBIMHU MTPOEKTAMHU.

Q BHUMAHHE!

He ocrasunstiite mogyiu L1 ¢ pasHbIMU BEpCUSIMHU ITPUKIIAJHOTIO IIPOrPAMMHOIO
oOecrieyeHus, Tak KaK B IMOCIEICTBUH 3TO MOXKET IPUBECTH K HEBO3MOXKHOCTH
0e3ynapHoro (6e3 COXpaHEeHUs! TEXHOJIOTHIECKUX apaMeTPOB) NEPEKITIOUCHHS MEKIY
OCHOBHBIM U pe3epBHbIM Moayssimu LII1.

Ecnu B mporiecce n3aMeHeHHsI MPOEKTa KaKMM-TH00 crioco6oM ObLIa 3aTpOHYTa CHHXPOHH3UpyeMast
namsTh, TO B JajJbHEWIIEM HEBO3MOXHO OyIeT MpoBecTH Oe3ymapHOe OOHOBJICHHE MPHUKIATHOTO
IPOTrpaMMHOTr0 oOecriedeHus. B 3ToMm ciaydae oOHOBIEHNE JOKHO MPOU3BOIUTHCS Yepe3 OCTaHOBKY
TTJIK.

Ecnu monp3oBarenh XodeT 3aJOKUTh Ha Oyayllee BO3MOXXHOCTh O€3yJapHOro OOHOBJIEHHUS

MPUIIOKCHUA NPHU 3HAYUTCIBbHBIX H3MCHCHHUAX IMPOCKTA, CBA3AHHBIX, B TOM YHCIIC, C )IO63BJICHI/I€M
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HOBBIX MOAYyJIeH, JaHHBIX TMpolecca, KOTOpble HeoOXxonumMo OyJder BHOCUTH B 00beM
CHHXPOHHM3UPYEMOM MaMsTH, U T.J., TO CIEAYeT 3apaHee 3aJ0KHUTh He00X0AUMOE KOJIMYECTBO pe3epBa
B 00J1aCTh CHHXPOHU3UPYEMBIX JIaHHBIX IIyT€M OOBSBICHUS IEPEMEHHBIX COOTBETCTBYIOLIEro TUMa. B
JAJIbHENIIEM, NP MU3MEHEHUM IIPOEKTa, I0JIb30BAaTElb MOXET IPHUBSI3aTh HOBBIC JAHHBIE K PaHEe
OOBSIBIICHHBIM TIEPEMEHHBIM.

B curyanuu, xorga mpoeKT 3HAYUTEIBHO MOAMMDUIMPOBAH (BHECEHBI M3MEHEHHSI B CTPYKTYpPY
u/unn o0beM CUHXPOHU3UPYEMBIX JAHHBIX), HE rapaHTHpyercsi Oe3yaapHas nepejada YIpaBICHMSL.
OOHOBIIEHHE MPHUKIATHOTO MPOTPAMMHOTO 00ECIEUeHHsI B 3TOM Cllydae HEOOXOIUMO OCYILECTBISATh
TaKUM CIIOCOOOM, 4TOOBI HE MPOM30LLIA TONBITKA CHHXPOHU3AIMH JaHHBIX Mexay monyisimu LIT ¢
pasHBIMH BEPCHUSMHU IPHUKIAJHOIO IMPOrpaMMHOro odecneueHus. ITOro MOXKHO JOOUThCA JBYMs

cnocobamu.

IlepBouIi aIrTOpUTM

C nomomrpio mnepekimouaresiei RUN / STOP na mepennert manenu moxaynst L{I1 wim xHOMOK
Crapt/ Cton (cMm. pasmen «llepekmodarenu») B cpeie pa3pabOTKH IMPOM3BECTH OCTAHOBKY
ucnonueHus: npunoxkenus Ha oboux IIJIK (mepexonm B pexum «CTOID»). Jlanmee HeoOXoaumo
3arpy3uTh HOBYIO BEPCHIO MpHIIOKeHHs Ha oba moxyns LI, mocne dero mpowmsoiiier mepesarpyska
Moayied u 3amyck ux B pexkume «CTOID». [lanee HEOOXOAMMO 3aIyCTUTh BBHITIOJHEHUE TTPUIIOKCHHS

OJIHUM H3 BBIIIC IICPCUHNCIICHHBIX CIoco0oB.

Bropoii anroputm

C momomsio niepexsrouareneit RUN / STOP na nepeanei manenu moayis LI wim kHomok Crapt /
Cron B cpene pa3paOOTKU IIPOU3BECTH OCTAHOBKY MCIIOJIHEHUS NMPWJIOKEHUS HA OJHOM M3 MOAYyJel
LIIT. [Tocne 3Toro HEOOXOAUMO OTKIIOUUTH ABTOCUHXPOHU3ALIMIO JAHHBIX C TOMOILBIO CHATHS (praskka
B COOTBETCTBYIOLIEM Ioje BO BKiIajake «PesepBupoBanue» oObekTa «Redundancy» (cMm. pasgen
«Hactpolika W JUarHocTHKa COEIMHEHUS») WIA MyTeM (U3UYECKOrOo OTKJIIOYEHHUS JIMHUN
CUHXpOHU3aIMHU Mexay moayisamu L1

Hanee, Ha octaHoBieHHBbIH MoAynb LIII HEoOXoaMMO 3arpy3uTh HOBYIKO BEpPCHIO MPHUKIATHOTO
IIPOrpaMMHOT0 OOecIieueHus, MOciie Yero MPON30UIeT nepe3arpy3ka NpuaoKeHNs U 3alyCK B peKUMe
«CTOII». Ilocne yero moxHo nepesecT faHHbIM Moaynb L{I1 B pexxum «3AITY CK».

Ecnmu B cocraBe IIJIK Haxomutrcs XoTss Obl OJMH MOAYJIb BBOJA / BBIBOJA, OJHOBPEMEHHO
onpamuBaeMbiii o6oumu Moxnynsmu LI, To momyns LI ¢ oOHOBIEHHOHM BepcHel NPHUKIATHOIO
IIPOrPaMMHOTO 3aITyCTUTCS C OIIMOKON CHHXPOHHM3ALMH (TaK Kak paHee oHa Oblia oTkIitoYeHa). Eciu
takoro monyns Her (IJIK ¢ monmHbIM pe3epBupoBaHHEM), a Takke He oOecreuuBaeTcsi OOMEH
npusHakaMu aktuBHocTH L[II-nmapTHepa mocpeacTBoM (pU3NYECKOM JIMHUU CBSI3U, TO OJTHOBPEMEHHO B
pabote OyayT HaxoauThes 1Ba aBTOHOMHBIX [1JIK ¢ pa3HbIMU BepcHsMHU MPUKIIAAHOTO IPOTPAMMHOTO
obecreyeHusl.

Hanee cnexyer nepesectu B peskum «CTOIl» CPU_B u mpoBectn aHajormyHyro mpoueaypy Ha
HeM. B MomeHT ocranoBa mpmioxkenns Ha CPU_B mpowmsoiiner nepenava ynpasnenus CPU_A 6e3

CHUHXPOHU3AIUU JaHHBIX (yz[apHoe HepeKHIO‘-ICHI/IC).
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[Tocne 3arpy3kd OOHOBIEHHOTO TMPHKIAIHOIO THporpamMmHoro obOecmeyenus Ha CPU_B u

BKJIFOUCHHUS €TI0 B paGOTy MOKHO BOCCTAHOBUTH aBTOCUHXPOHU3AIUIO JJaHHBIX.

3amena moayJisi L{II pe3epBUpPOBaAaHHOI0 KOHTPOJLIEpa

B IMpoHeCcCe SKCIIIyaTaluu MOXKET BOSHUKHYTH HGO6XOI[I/IMOCTB B 3aMCHC HCHCIIPABHOI'O MOAYJA

LIIT B pe3epBUpPOBaHHOM KOHTpPOJLIEPE.

3aMeHy H€O6XOI[I/IMO IMPOU3BOJUTL B cnez[y}omeﬁ IIOCJICA0OBATCIIBbHOCTHU

=

OTcoenquHUTE MOAKITIOYCHHBIE K pa3beMaM Ha JIMIEBOU MMaHeIn KaOelu 1 U3BJICKUTE 3aMEHIEMBIN
Monayib LIIT;

2. Bosbmute HOBBIN Moy L1 u ycTaHOBUTE TIEpEKIIOUATEH HA JIMIIEBOW MTAHEIH B CIICTYIONINE
MOJIOKEHHA

— «RUN/STOP» B nonoxenne «STOP;

— «KEY)» B monoxenue «Iy»;
— «MBS» B monoxenwne, kak Ha 3ameHsiemoM moyie LIIT;

3. Bcrasbte HOBBII Moaynb L1 B kop3uny BmecTo 3amensemoro LT,

4. Tloaxmouute [IK Hanpsmyro k moayito LI u ycranoBuTe coearHenue (uepe3 CKaHep ceTu);
5.  Ecmu nmotpebyercs, npoussenute mpouenypy oonosnenus CI1O 1o Heo6xoaumMoit Bepcuu
(moxpobHo onucanue B mokymente «lIporpammuoe obecrieuenue Epsilon LD. PykoBoacTBo
1oJIb30BaTess» B pasaeie «OOHOBICHHE CHCTEMHOTO MTPOTPAMMHOI0 00ECTICYCHUS»);
3arpy3ure ciyxeOHble U KOH(UTYpalloHHbIe (Daiisibl, CeTeBble HACTPOUKH;

Ilepesarpy3ure HOBbINM MOAy b LIII;

Boccranosure nmuHnn cuaxpoHusanuu Mexay LII-maprepamy;

© © N o

[TepeBenute «KEY» B monoxenue «l1».
10. TIepeseaute «RUN/STOP» B monoxenue «RUNy;
11. JloxauTech, KOT/Ia MPOU30MIET aBTOCUHXPOHM3AIUS MTpoeKTa ¢ Moaynem LI[1-nmaptaepom.
[Ipn namuuume mnomHoro backup-daiina myHKTBI 5 W 6 YIOPOCTUTH, MPOM3BEIS MPOLEIYPY
BOCCTaHOBJIEHHs (MOJIpOOHOE omucaHue MpuBeAeHO B JokyMeHTe «lIporpammuoe oOecnedenue

Epsilon LD. PykoBoacTBo nonb3oBateins» B pazzaeine «Restore/Backupy).

C BHUMAHHUE!
Manunynsuny ¢ HoBeiM MoaysieM LI, ykazanusie o n.m.4...7, peKoMeHIyeM
MIPOM3BOANTE Ha OTACITBHOM CTEHJIE
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B3AMMOJEVICTBUE I'PYIIIBI PESEPBUPYEMBIX
KOHTPOJUJIEPOB C CHCTEMAMM BEPXHET'O YPOBHSI
(SCADA)

Jlst mepenayu JaHHBIX W YIPaBJSIOMIUX CUTHAIOB MEXIy KoHTposuiepamu cepuu Regul RX00 u
SCADA-cucTeMoii UCIIONB3YIOTCS MPOMBIIIICHHBIE TPOTOKOJIbI, Takue kak OPC DA, Modbus TCP,
IEC 60870-5 104, OPC UA.

B cucreme pesepBupoBaHus Kaxablii u3 nByx monyied LI moxer oOMEHUBATHCS JaHHBIMU C
CUCTEMOH YIIpaBJICHUs HE3aBUCUMO OT Apyroro mosyis LI1.

[Tpu ucnonwszoBanuu npotokona IEC 60870-5 104 na xaxxmom moayie L{IT moryT ObITh HACTPOEHBI

OJIMH WJIM JBa KaHAJIa Nepeladyd JaHHBIX, mpu 3ToM oba monayns LT ormaror manusie B SCADA-
CHCTEMY BHE 3aBHCHMOCTH OT COCTOSHHS KaXIOro W3 HHUX (Bemymuil win Befombiid). Cucrema
BEPXHETO YpOBHS BHIOMpAET aKTyalbHBbIA KaHal OoOMEHa JaHHBIMU M yrpamieHus. [Ipemycmorpena
HACTpo¥Ka ympasieHus: ycrpoiictBom Slave 104 mpu oCTaHOBKE MpPOrpaMMbl — MPEKpalieHne BCexX
coenunenuii (NO activity - mo ymMog4aHWIO) WIM TPOJODKEHHE pPAabOThI B OOBIYHOM PEKHUME
(Normal work).
STOP-pexxum nns  IEC-ycTpoiicTB MOXXeT OBITh aKTUBUPOBAH MPOrPaMMHO  (CBOMCTBO
ActivateStopBehavior) — nanpumep, npu nepexoae moxayist LIIT B coctosinue Bedomwiti. OqHuMm u3
CHTHAJIOB, TlepeaBaeMbIX ¢ Kaxkaoro moayist LI, momkeH ObITh MAeHTU(UKATOP cocTOsHUS ((har
IsStateActive nubo 3nauenue nepemenHoir redmode u3 nprumMepa nporpammHoro koaa). [loapoOHoe
onucanue Hactpoiiku mpotokona IEC 60870-5 104 mpuseneno B mokymente «Hacrtpoiika oOMeHa
naHHpiMH 1o npotokony IEC-104 na xontpomiepax cepun Regul RXO00. PykoBoactso
MIOJTb30BATEIISI.

[Ipu ucnonb3oBanun npotokoia Modbus TCP o0a monyns LI Taxke He3aBUCHMO IepenaroT
JaHHbIE B CHUCTEMY BEpPXHEr0 YPOBHS, HO NIPU 3TOM €CTh BO3MOXHOCTb HM3MEHUTh IOBEACHUE
Benomoro moxayins LI1. TIporpammusie yerpoiictea Modbus TCP Master u Modbus TCP Slave,
peanusyrone 00MEeH, UMEIOT CrenuanbHy0 HacTpoiiky StopModeBehavior (moBeneHue B pexume
Stop) — anmaparHast octaHOBKa mporpaMmbl Moyt L{IT nepexmrouareiem RUN/STOP. [oBenenue B
JAHHOM PEXUME BApPbUPYETCS OT «HE M3MEHATb» 10 «3aKpbITh coenuHeHue». STOP-pexum s
Modbus-ycTpoiicTB MOkeT ObITh aKTHBHUPOBaH MporpaMmHO (cBoiicTBO ActivateStopBehavior) —
HarpuMmep, npu nepexoae moxyis LIII B cocrosuue Bedomsiii. IlompoOHOE omnucaHne HACTPOUKH
nporokoia Modbus npuseneso B nokymente «Hactpoiika oOMeHa qaHHBIME 10 mpoTokoay Modbus
Ha KoHTposiepax cepuu Regul RX00. PykoBoicTBO MoIb30BaTENS .

Oo6wmen no nporokony OPC DA noapazymeBaeT UCHOIb30BAHUE JOMOJHUTEIHHOIO TPOrPaMMHOTO
obecrieuenus (I10). Ha cepBep cOopa maHHBIX JHOO OTAETBHBIN KOMIBIOTED, UMEIOUTUN TPSIMON
JOCTYIl K pe3epBHpPYyeMbIM KoHTpoyuiepaMm, ycraHaBiauBaercs [10 «Codesys OPC Server». Ero
yCTaHOBKa MPOMCXOIUT aBToMaruuecku npu ycraHoBke Epsilon LD (unu Codesys IDE), npu stom

JIOCTyneH u o0ocoOneHHblid nuctpudyruB. [Ipu HacTpoiike TpebyeTcs BHECTH B KOH(UIYpaIUIO
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OPC-cepepa o6a momymst LII, a 3arem o0bequHUTh BX B «Tpynny pe3epBupoBanus» (Redundancy
Group). ITocne nactpoiiku OPC-cepBep Oymer oToOpaxkaTh pe3yabTUPYIONTHI HAOOp TeroB. JlaHHbBIE
Oynyt Opatrbcs ¢ momynst LI, KOTOpwIi MOCTYNEH M HAXOIWUTCS B JAHHBIH MOMEHT B PEKHUME
Beoywuii.

Taxke MOXKHO BOCIIOJIB30BAThCS MPOrpaMMHBIM obecrieueHueM kommnanuu «lIpocodt-Cucrembry —
Regul OPC DA Server, mpoueaypa HacTpOWKH KoToporo aHamorudyna Hactpoiike Codesys OPC
Server.

Y mporpammuoro obecrneuenuss Regul OPC DA Server ecTh HONOJHUTEIBHBIE BO3MOXHOCTH:
pa3iIMyYHbIe AITOPUTMBI MEPEKITIOYeHHS, py4HOil BbIOOp Moy LII1 B kauecTBe HCTOUHMKA JAHHBIX U
T.II.

Kpome TOro, Uisi CUCTEMBI BEpXHETO YPOBHS MPEIOCTABIISCTCS YKE MOJATOTOBICHHBIN KaHaN st
oOMeHa TaHHBIMH C TPYIIION PE3EPBUPOBAHMUS, & HE C OTACTHHBIMUA KOHTPOJIIEPAMHU.

[Tonpobuoe omucanue Regul OPC DA Server mpuBeneHo B nokymente «Hactpoiika u pabora
Regul OPC DA Server. PykoBoaCTBO TOJIb30BaTEISI».

OOMeH ¢ cucTeMOl BepxHero ypoBHs, mocpeactBoM nporokoa OPC UA, MOXKHO OCYIIECTBISATH
BOCTIOJIb30BAaBIIUCH IPOTpaMMHBIM KommioreHToM PsOpcUaServer.

Komnonent PsOpcUaServer nossonsier OPC UA kimMeHTaM OCyLIeCTBIATh AOCTYI 10 YTEHUIO U
3anucd K gaHHbM  |EC-mpunoskeHuid, paboTalolmux Ha MOpOrpaMMHUPYEMbBIX  JTIOTHYECKHX
KOHTpOJUIEepax.

[Mompobnoe ommcanune PsOpcUaServer mpuBeneHo B nokymente «lIporpaMMHBI KOMIIOHEHT
PsOpcUaServer. PykoBoacTBO MOJIb30BATENS.
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OO6parnienne

OBPAIIEHME B CJYXBY TEXHUYECKOW MOJJAEPKKHA

Jnia oOpamienust B TexHU4YeCKyro noanepkky Ilonb3oBarento HeoOxoaumo chopmupoBaTh 3arpoc

Ha caliTe TEXHHYECKOH momajepkku: Nhitps://support.prosoftsystems.ru, mmbo oTmnpaBUTh MUCHMO IIO

AJIEKTPOHHOU mouTe: Support@prosoftsystems.ru. B mepBoM ciyuae TpeOyercss mpeaBapUTeIbHAsS

perucTpanusi.
OO6partenne 00513aTeBLHO JTOHKHO COACPIKATh CICAYIONINE CBEICHMUS:

— 1noApoOHOE ONMUCaHKE CIOKUBLICHCS CUTYyallUH;

— HauMMEHOBaHHE 00BEKTa U €ro MECTOPACIIONIOKEHHUE;

— HaWMEHOBAHHE CHCTEMBbI AaBTOMATH3AIUH;

— wmozeins [TJIK;

— cepuiinbiii Homep [UIK;

— Bepcus cpennl pazpadbotku Epsilon LD;

— Bepcus CIIO-koHTpOMIEpa;

—  (paiin sxcnopTa ceTeBbIX HACTPOEK KOHTPOILIEPA;

— apxuB c Jor-ainamu, BKIOYAOIMKUMHU B c€0sl IEPUOJT BpEMEHHU, KOI'/1a IPOU30IIEN OTKA3;

— JaTa U BpE€MA BO3HUKHOBCHHUS OTKa3sa. A Taxxke NEpUOANIHOCTL U yCTOfI‘II/IBOCTI) IMOBTOPCHUA

HO,Z[O6HI>IX OTKa30B B CJIy4dac, €CJIM TaKas I/IH(i)OpMaI_[I/IH HUMCCTCA.

XKenarensHo npucnare npoekt s Epsilon LD, Tak Kak 3TO MOXET 3HAUYUTENIBHO YNPOCTUTh U
YCKOPUTB MPOLIECC TOMCKA IPUYMHBI OTKA3a.

Jlor-daiinibl, CKONMMPOBAHHBIE HA KOMIBIOTEP, JKEJIATEIbHO TIOMECTUTh B apxuB. O0beM
3aapXMBUPOBAHHBIX TEKCTOBBIX (paiiyioB cokpaiaercs npuMepHo B 10 pas.

Hns Toro, ytoObl y3HaTh Bepcuto Epsilon LD, B rmaBHom MeHio BbiOepute CnpaBka = O
NporpamMme... ¥ B OTKPBIBILIEMCS] OKHE HAXMUTE KHONIKY HMughopmanyusn o eepcuu.

s BeiicHeHuss HoMmepa Bepcun CIIO koHTposuiepa BbiOepuTe HHCTpyMeHT CKaHep ceTH.
CkaHupyiiTe ceTb W HaiiauTe HYXHBIH KOHTpoiulep. B obOnactu Hudopmammsa o IIJIK: Oynyr
0TOOpaXkeHbI MMsI KOHTPOJUIEpA B CETH, CBEJIEHHs 0 TUIle KoHTposiepa u Bepcuu CIIO.

Jlj1g coxpaHeHMsI CEeTEeBbIX HACTPOEK KOHTpoJIepa B (haili:

— BblOepuTe HHCTpYMEHT Ckanep ceTH. CKaHUPYHTE CETh U HAWAUTE HY>KHBIM KOHTPOJLIIED;

— HaXMHUTE KHOMKY IKkcnopm, OTKpoercs okHO Save net interfaces settings. Ompenenute

Manky, B KOTOpOH OymeT XpaHUThCs OSTOT (Qailn, 3amaiTe emy HuMs, HAXMHUTE KHOIMKY

Coxpanumeg.
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[Tpunoxxenne A

IMPUJIOKXEHUE A
Tunbsl MoayJiell HEHTPAJIBHOI0 MPOLECCOPA ¢ MOAAEPHKKON pe3epBUPOBAHMS
Tabmmma A.1
HaunmenoBanue moxyas III
Tun
Moaeas R200 Moaean R500 Mogean R600
| — CU 00 051(-W) CU 00 061(-W)
CU 00 061(-W) CU 00 071(-W)
CU 00 071(-W)
I CU 00 041(-W) CU 00 021(-W) _
CU 00 061(-W) CU 00 031(-W)
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