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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 tiumnoB mosyneit LIIT.
Paszoen «Pezepsupyemvie nepementvie u BpoSpamMmuposanue KOHmpoiepay: 100aBIeHO
OIMCaHNe OTPAaHUYCHUH B Pe3epBUPOBAHUH HA 3Tare pa3paboTKH.
JloGaBiieHbI HOBBIE Pa3/ebl:
—  «Ocobennocmu pesepsuposanus HJIK ¢ mooyasamu L[ 1I-20 munay;
—  «Obpawenue 6 cryxncOy MexHUYecKol NOOOEPICKUY,
—  «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 HHpopMaIlien
2.3 Pa3zoen «Hacmpotixa IP-adpecog 0ns pezepsuposarusy: 0OHOBIEHO ONICAHUE HACTPOUKH
napametpoB IP-aapecos.
Jlo6aBneHbI HOBBIE Pa3/IeIbl:
—  «Kongueypayus kommynuxayuonnvix mooyiaei Ethernet 6 pezepeuposannoii cucmemer,
—  «3amena mooynsa LI pezepsuposarnnoco 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
2.4 Pasoen «/Jobasnenue 6 npoexm xomnonenma «Pezepgupoganuery: TOTIOTHEHO ONUCAHUE O

J0pabOTKe HACTPOEK 33J1a4l PE3ePBUPOBAHUS IPU CO3IaHUH KOH(DUTYPALIHH.

JloGarieH HOBBIH pasnei: «Kougueypayus kommyHukayuonnwvix mooynei RS-485 ¢
Pe3epBUPOBAKHOU CUCTeMey.

Pa3zoen «Hacmpotixa u ouaenocmuxa coeounenusy. N00OABICHO ONMCAaHUE 3HAYKOB,
MH(OPMHUPYIOUINX O COCTOSTHIH ycTporcTB. OTOOpakeHne MacCUBHOTO cOCTOAHMS Moyt LIT1-
napTHepa B OHJIAH peXUMe.

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

JIONOJTHUTENFHO TI0 TEKCTY BHECEHBI HEOOMbITNE N3MEHEHUS ¢ YTOUHSIOIIEH nHpOpMaIuei
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Hcropus n3MEHEHN pyKOBOCTBA I10JIb30BATENS

Bepcus Onucanue U3MeHEHUs
PYKOBOACTBA
MOJIL30BaTEJIsSI
2.5 OO0HOBJIEHHE B CBS3U C BBIITyCKOM Cpefibl pa3padbotku Astra.IDE.
JloGaBnen HOBBIH pasnen: «Hacmpotixa pezepsuposanus ¢ sepcuu CI1O 1.7».
Pazoen «llpunyunvt pezepsuposanus Ancopumm pabomul 3a0a4u pe3epauposanusiy. T00aBICHO
omucaHue 00 YBEIIMUCHUH MAKCHMAIILHOTO pa3Mepa CHHXPOHM3UPYEeMbIX naHHbIX (10 500 KB)
qis [-ro tuna LI
JIOTIOTHUTENTBHO MO TEKCTY BHECEHBI HEOOJIBIINE U3MEHEHUS C YTOUHSIONICH HH(pOopMaIueit
2.6 Paszoen «Cxopocms peaxyuu na agapuiinvie coovimusy: 0OHOBIECHBI (OPMYIIBI pacdeTa
TaiiMayTa MOAYJISl U MacTepa MpH aKTHBUPOBAHHOM IapaMeTpe «ABTOHACTPOHKA apaMeTPOB).
IHpunoocenue A « Tunvi MoOynel YeHMPaILHO20 NPoyeccopay: NoOABICHBI HOBbIC MOIYIIH.
JloGarieH HOBBIH pasnei: «/Ipunoscenue b. bubauomexuy.
JIOTIOTHUTENTBHO 0 TEKCTY BHECCHBI HEOOJIBIINE U3MEHEHHUS ¢ YTOUHSIOIICH HHOopMaIei
2.7 Job6aBneH HOBBIH paznien: «TepMunbl i OnpeoeneHusLy.
JIOTIOTHUTEITBHO O TEKCTY BHECCHBI HEOOJIBIINE U3MEHEHUS C YTOUHSIOIICH HH(OopMaIei
2.8 Ipunooicenue B «bubiuomexuy: nodasieHa HoBas GyHkius Synchronize4, B3amMeH ycrapeiiei
Synchronize3 u uckitouen ¢uar XDenyBeActive (mpuHyIUTeNbHbII 3apeT ObITh BEAYIIUM)
2.9 Pa3zoen «Peszepsupyemvie nepemennviey. MI3MECHEHO 0003HAYCHHE UACHTU(UKATOpA B TA0JIHIIC

JIOCTYTIa K IEPEMEHHBIM B Pe3epBUPOBAHHOMN 3a1aue.

[punoxenune b « Tunvt modyneil yenmpanoHo2o npoyeccopa ¢ HOOOePIHCKOU pe3epeUpO8arHUsLy.
noOaBieHbl HOBbie Moty LI11:

— cepust R500: CU 00 052(-W), CU 00 062(-W), CU 00 072(-W), CU 00 082(-W).
[Ipunoxenue b «bubnuorexn»:

— BceM EXTERNAL-¢bysKIMAM 1006aBIeH NMpedUKC KOMIIOHEHTa (Harpumep,
TimeStampNow —PsLogTimeStampNow);

— B PsRedundancy_OS (PS_Redundancy_OS) no6asiieHa HoBast hyHKIIHS

IsApplicationEqual asst 3anpoca npu3Haka oJiMHAKOBBIX npuinoxenuit Ha CPU_A u
CPU_B.

JIONOJTHUTENFHO TI0 TEKCTY BHECEHBI HEOObIITNE N3MEHEHUS ¢ YTOUHSOIIEH nHpOpMaIuei
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AHHOTaIU

AHHOTAIUA

Hacrosmuii JOKyMEHT COAEP)KUT CBEIEHHS O CO3/IaHUHM U KOH(PHUTYPHPOBAHUU PE3EPBUPOBAHHBIX
CHCTEM Ha OCHOBE MPOrpaMMHPYEMBIX JIOTHYECKHUX KOHTpoiuiepoB cepuu Regul RX00. Hacrpoiika

OCYIIECTBJISIETCS C TTOMOIIBIO MTPUKJIAAHOTO MporpaMMHoro ooecrnieuenus Astra.lDE.

HaHHOG PYKOBOACTBO IIP€AHA3HAYCHO JJId OJSKCIUIyaTallUOHHOT'O II€pCOHAIa MW HHXKCHCPOB-

npoekTupoBIIMKOB ACY TII, koTopbie JOMKHBI:
— HMeTh, KaK MUHUMYM, CpeJlHee TEXHUYeCKOoe 00pa30BaHUE;

— HPUCTYIUTH K pa60Te TOJIBKO ITIOCJIE U3YUCHUA JAaHHOI'O PYKOBOACTBA.

OonoBeHNe uHGopMmanun B PykoBoacree

[IpousBoautens OO0 «PerJlad» octaBinseT 3a co00if MpaBO U3MEHATH HHPOPMAIUIO B HACTOSIIEM
PykoBonmcTtBe u 00s3yeTcss MyOJIMKOBAaTh OoJiee HOBBIE BEPCHH C BHECEHHBIMA HW3MCHCHHUSMU.
OOnoBneHHass Bepcusi PykoBojcTBa JOCTymHA Ui CKayWBaHWS Ha OQUIIMAIBHOM CcaiTe

[TpousBonutens: https://reglab.ru/.

JInsi CBOEBPEMEHHOTO OTCJICKMBAHUS BBIXOJa HOBOHM BepcMd PyKOBOJACTBA PEKOMEHIYETCS
oopMUTH MOANMKUCKY Ha OOHOBICHHE JOoKyMeHTa. [yt aToro HeoOxoaumo Ha caiite [IpousBoaurerns:
https://reglab.ru/ knmukHYTH Ha KHONIKY «lloamucarbcsi HA OOHOBIICHUS» M OCTABHTHh CBOM KOHTAKTHBIC

JaHHBIC.

B pykoBozacTBEe MNPUCYTCTBYIOT 3HAKU C MpEeAYNpEeXIarolied M NOsICHSIOMEH HHPopMaiuei.

Kaxxapiii 3Hak 0003HaUaeT cheayroniee:

HPEAYIIPEXJAIOIIUE 3HAKH

BHUMAHMUE!
& 3nech ciienyeT oOpaTUTh BHUMAHUE 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

Pe3epBupoBanue www.reglab.ru DPA-302.4-v2.9



Coneprxanue

COAEPXKXAHUE
BBEIIEHUE ...t e e r e e e e e e e s s nrnenes 7
TEPMUHBL M OTIPEIICIICHIS +.eeveeeeeisisusrnreeeeeseessssasasnsssseeseseessssassssssseeeaeesssssssnsnnneeeseeeessannns 8
AIIITAPATHASA PEAJIM3ALUS PESEPBUPOBAHMUAA ..., 9
CXEMBI PEBEPBUPOBAHIS «.cceevvrreeeesantrreesssasststesssasstseesssasssseesssassssessssssssseessasssseeesssnsseees 9
Pe3epBUPOBAHUE JIMHUU CHHXPOHMBALIME ......ve.veseetesesressasessesasessesseseasesseasessssessessesessessessessssensesessens 9
Pe3epBUPOBAHNE MOTYTCH KOHTPOIIICPA ...vververrerrestenseaseaseaseassessesseasessessesseessessesessessessessessssssssennes 9
[TepEKITFOUATETIN T HHIMKALIHISL. .. ceeeeiaevteeeessssseeaessssseeaessannseesessnsseseessnsnnssesssnnsneseessnnnns 13
TT@PEKITEOMATEITH ...evvteiutee e sttt e st ettt ettt ettt es ke e e sttt e ekttt e e hb e e ekt e e ekt e e e kb e e e bb e e e st e e e st e e e nbn e e enbneeannneeas 13
WNHauKAHsT Pe3CPBUPOBAHHOTO KOHTPOIUICPA ..vveveavesresetesreseasessesesessessessasessessessssessessesessesseseesenes 14
IMPUHIUIIBI PESEPBUPOBAHMUS ...t 16
[Monsatusa Beayero u BeomMoro MOIYIS LIIT........ccovveeiiiiiiie 16
Ponu monysent LT B cocTaBe pe3epBUPOBAHHOTO KOHTPOIIIEPA «vvvvveesererernneeesnness 16
ANTOPUTM PaOOTHI 387]AUN PEICPBUPOBAHIS ....vvveerrvreeeireeesssreeessrneessnessssenssssseessnsnnes 17
Cocrosaus moaynen L1 pe3epBUPOBAHHOTO KOHTPOIUIEPA ..c..vvvvvervreeesireresnreessnness 19
Oco6ennoctu pezeppupoBanus [IJIK ¢ mogymsamu LIT II-ro TUMA.......cocvvviiiiiiene. 22
CKOPOCTB PEAKIIMA HA ABAPUHMHBIE COBBITHS...............c.cooveeven 24
IToBeneHune pe3epBUPOBAHHOTO KOHTPOJUIEpA MIPH HACTYIJICHUH aBapUHHBIX COOBITHI
...................................................................................................................................... 28
AnmapartHas HencpaBHOCTD BeXyIIETO MOTYIIT LITT......oooviiiiiiiiiiiiiiccc e, 29
[Totepst BxoaHoro nutanust moayis PP B kpeiite Beaymero Moayist LT ..., 30
AnmnapatHas HercripaBHOCTh Moyt AO B kpeiite Beaymiero Moyt LT ..., 31
AnmapatHas HercrpaBHOCTh MOy st AO B 00IIEM KPEHTE PE3EPBUPOBAHHUS ......ccvvereverreenrerneennnss 32
AnmapaTHas HEMCIPAaBHOCTb JIMHIUHM CHHXPOHU3AINU MEXTy MOIYIAMHU LIIT ......ocovviiiine, 32
HACTPOHMKA PE3EPBUPOBAHUS B CPEIE ..o 35
Hacrpoiika pe3epBupoBanust (Redundancy) ........cccooeviiiiiiiiiiiiiiiiciiesec e 35
HATATIO PAOOTBL. ...ttt sttt sttt et e s hb e e e e e be e et e e he e et e e sbe e et e e saneenbeeenneennee e 35
JloOaBnenue B mpoekT komrnoHeHTa «Pe3epBupoBanue» (Redundancy).........ccocvevvieiencinniennn, 35
[TocTpoenue anmnapaTHON KOHPUTYPAIIH PE3EPBUPYEMOTO KOHTPOIIICPA «..vvevvrvenrevesrenieaieaneannens 37
Hactpoiika IP-anpecoB moayneii LII1 B pe3epBUPOBAHHOM KOHTPOIIIEPE «...vvvrvverreerueernreesseesnneenes 39
Kondurypanus koMMyHUKaIIMOHHBIX Motysiel Ethernet B pe3epBUpOBaHHOMN CUCTEME ............... 43
Kondurypanmst KOMMYHUKAITMOHHBIX MOyJieii RS-485 B pe3epBHpPOBaHHOM CUCTEME................. 45
Pe3epBupyeMbie mepeMeHHbIE U IPOTPAMMHUPOBAHUE KOHTPOIIIEPR -...vvvvvevereenreneeressessesseaseaneesnens 46
Hactpotika pesepupoBanus ¢ epcuu CITO 1.7 (Redundancy OS)........cccccevvveienee. 50
OTtnuuuTenbHble 0COOEHHOCTH MexaHu3Ma pezepBupoBanus ¢ Bepcuu CIIO 1.7.........ccceiienne, 50

Pe3epBupoBanue www.reglab.ru DPA-302.4-v2.9



Coneprxanue

HATATIO PAOOTBL. ...ttt bbb bbb e n e e e nre s 50
JloGaBiieHHEe B MPOEKT KOMITOHEHTA «Pe3epBUPOBAHUE OS) ....vvvviivviiiiiiiiiiiii it 51
3ammycK pa3IMUHbIX BEPCUM PEZEPBUPOBAHMS .. .ccvviiureeeriasreesireasreessreaseessnesreessesasseessesssneessnssnes e 52
PE3EPBUPYCMBIC TIEPEMEHHDBIC ....vvieuvviesiieesstieessteesssseesssseessssesssssesssssesssssesssssessssesssssessnseessseessnsenens 52
OOGcayXMBaHUE PE3EPBUPOBAHHOTO KOHTPOIIIEPA «vvvvervrrressrrersssrrrssssseessssnessssseessssnnes 58
HacTpoiKa U THATHOCTHKA COCITMHEHUS ......vvevvereireiressessessesseessesesseanessesssssesseessesnsanessessessessesssesnns 58
HacTPOMKA PEZEPBUPOBAHUS ......veviiiiiiiiiiissitie st s st e s s b b e e s b e e s b e e sran e 61
MOHUTOPHUHT TEKYIIETO COCTOSHIS . vvtvvvveesreeesstesessseessssesssssesssssesssssesssssesssssesssssesssssessssssssnssessnseees 64
TKYPHAIIBI COOOTIEHII ...ttt siiee ettt ettt ekt e ekt e e ek e e e ebb e e e bt e e s bb e e s bb e e eabe e e e beeeabeeeannneeas 66
OOHOBJIEHUE MTPUITOKEHUN PE3EPBUPYEMOTO KOHTPOIIICPA ...vvevvsrsresiessesseeseeseesrensessessessesseeseesnenns 68
3amena Moayist LIT pe3epBUPOBAHHOTO KOHTPOIIIEPA ...v.vvverereesreessriasneesnressreessesasreessesssneessessneeses 73
B3APIMOI[EfICTBPIE I'PYIIIIBI PESBEPBUPYEMBIX KOHTPOJIJIEPOB C
CUCTEMAMM BEPXHEI'O YPOBHSI (SCADA) ... 75
OBPAULIEHUE B CJOIYXBY TEXHUYECKOHN NMOJAEPKKMN..............vvvvee. 77
HPI/IJIO)KEHI/IE A THUIIbI MOI[YJIEﬁ HEHTPAJIBHOI'O ITPOLHECCOPA C
HNOAAEPKKOU PESEPBUPOBAHMSL ...t 78
IMPUJIOZKEHUE b BUBJINOTEKM ...t 79
PS REAUNUANCY ....veiiviiciecte ettt et e ra e st e aeeae e nreenree e 79
PS_RedundanCy _OS ...t nre e 85

Pe3epBupoBanue www.reglab.ru DPA-302.4-v2.9



Bsenenue

BBEJAEHUE

Hcnonp3oBanne (GYHKIUU «TOPSUET0o» Pe3epBUPOBAHUS TO3BOJIIET OOECIEUHTH HENPEPHIBHOE
BBIIIOJITHEHUE TEXHOJIOTMUECKOT0 IIPOIlecca B CIydae Kakoro-iudo OTKa3za B CUCTEME YIpaBJICHHUS B

O6H_[CM " B KOHTPOJUICPEC — B 4YaCTHOCTH.

B pe3epBHpOBaHHOM KOHTPOJUIEPE MCIIOIB3YIOTCS J1BA MOJYJsSl LIEHTPAJIbHOIO Ipoleccopa (Jaiee
LIIT), nazpiBaemblie LII-nmapTHepaMu, KOTOpble pabOTAIOT MO OJWHAKOBOMY aJITOPUTMY U MOCTOSIHHO

CUHXPOHU3HUPYIOT CBOU JaHHBIE IPYT C IPYTOM.

OOmMeH nanHbIMU Mexay MoayieMm LI u MoxynsMu BBOJA/BBIBOAA MPOMCXOIUT MO OJHOW JIMHUU
(mmuae RegulBus), a cuuxponu3aius JaHHBIX MexkAy LIII-mapTHepaMu OCYIIECTBISIETCS 1O APYTroi
JUHUM (JIMHUSA CUHXPOHU3ALlMK), He3aBUCUMOM oT nepBoi. [Ipu atom kaxasiii moayns LI obmaercs
U IPOM3BOIUT OOMEH C MOAYJISIMH BBOJA/BbIBOJA He3aBUCHMO oT apyroro moayis LII mo cBoeit

cobctBennoii mmue RegulBus.

NHOOPMALIUA

Hauunas ¢ Bepcuu CIIO 1.7.0.0, nocTynHa HaTUBHAs BEPCUS BHYTPEHHEH IIUHBI JAHHBIX
koutposuiepa (RegulBus OS), peamuzoBanHast Ha YpOBHE ONEPAITHOHHON CHCTEMBI.
Onucanue nepexoja Ha APYTYI0 BEPCHIO IIMHBI IPUBEIEHO B AoKyMeHTe «IIporpamMMuoe
obecneuenue Astra.IDE. PykoBoacTBO momnp3oBartens» B paznene «PenakTop ImIuHED))

i I

Moynu BBOA/
BBIBOJIA

Monynu BBoia/ Monynu BBoma/
BBIBOJIA BBIBOJIA

VcenoBHBIE 0003HAUEH M.

<) — JIMHUS CHHXPOHH3ALHUH
<€—» — munaRegulBus
—p -

Pucynok 1 — O6MeH TaHHBIMH 10 Pa3HBIM [IMHAM

PesepBupoBanme www.reglab.ru DPA-302.4-v2.9



Bsenenue

TepMUHBI U onIpeaeJeHUus

IIporpammupyembliii tormdyeckuii konTpoJuiep (IIJIK) — mMukponponeccopHoe yCTpoilCTBO B
MPOMBIIIJICHHOM HCIOJHEHUH, UCHOJb3yeMoe aisi cOopa, mpeoOpa3oBaHusi, 00pabOTKH, XpaHEHUS
uHboOpMalMd M BbIPAOOTKH KOMAaHJ YIPABICHMS, HMEIOIIEe KOHEYHOE KOJMYECTBO BXOJOB H
BBIXOJIOB, MOAKJIIOUEHHBIX K HHMM JIaTUMKOB, KJIIOYEH, HCIIOJIHUTEIbHBIX MEXaHU3MOB K OOBEKTY

YHIpaBJICHUA, U TPCAHA3HAYCHHOC JIA pa6OTBI B pCKUMaAX pCaJibHOI'O BpCMCHHU.

Astra.IDE - cpena pa3paboTku ¢ HaOOpOM KOMIIOHEHT MJIi HACTPOWKH/TIPOTpaMMHPOBAHUS

koHTpoyepoB cepun Regul RX00, BeimyckaeTcst komranuent «PerJlady.

KpeiiT — 060co6neHHas cOopka U3 HECKOJIbKHX MOYJieH, 0ObeTUHEHHBIX B 00IIEM KOPIyCe HIIH

Ha DIN-peiike, ¢ HE3aBUCUMBIM JIEKTPOIIUTAHUEM.

CPU — nenrpanproe niporieccoproe yerporictso (LIITY), Takke MOAyiib MEHTPAIBEHOTO TpoIieccopa
(LIIT) mporpammupyemoro norudeckoro koHTpoiiepa REGUL RX00. B pesepBupoBanHOM

KOHTPOJJIECPC HCIIOJIB3YIOTCA ABAa MOAYJIA LHCHTPAJIBHOI'O IMPOLECCOPA, HA3bIBACMBIC HH'HapTHCpaMI/I
(CPU A u CPU B).

IIpoekT — COBOKYIMHOCTh MPOTPAMMHOIO KOJa M HACTPOEK YCTPOWCTB, HEOOXomumasi Jjist

BBIIIOJIHCHUA KOHTPOJUICPOM CBOUX (bYHKI_II/Iﬁ

POU - komMmnoHeHT OpraHu3anuu IIporpamMmal. B GonpmuHCTBE CJIy4acB 110J 3TUM TCPMHHOM

IMOHUMACTCH MMOJIB30BATCIIbCKad IMporpaMmmMa u q)YHKHHOHaHLHBIﬁ OJIOK.

yCTPOﬁCTBO - CIICHHUAIM3UPOBAHHOC alIapaTHoe CpEACTBO, Ha KOTOPOM JOJKHA 3allyCKaTbCA

ITJIK-niporpamma (IpuiioKeHue).

IIpunosxkenne — 370 HaOOpP NPOrpaMMHBIX OOBEKTOB, HEOOXOJUMBIX Ui 3alyCKa KOHKPETHOIO

AK3EMILISIpa MOJIb30BATENLCKON IPOrpaMMbl HA KOHKPETHOM YCTPOMCTBE.

38[[3‘[3 — HYaCTb TMPUITOXKCHUSA, BbIIIOJIHAIOMIIAA 010K noanmporpaMm B OTACIBHOM IHKIIC

KOHTpOJIJIEpa. I[J'ISI KaXJ0H 3a1a4i MOKHO OIPEACIIUTE KOHTPOJIb BPEMCHH BBIIIOJIHCHU .

CucreMa HCHOJHEHHSI — 3TO YacTh CHCTEMHOIO IporpaMMHOTIO obecrieueHus KOHTpOJIJIEpA,
MMpe€aAHa3HAuYCHHOC JJIA BBITIOJIHEHU A Ha KOHTPOJIJIEPEC MMOJTb30BATEIIHLCKOM IporpamMmal.

YcTaHaBiIuBaeTcs B KOHTPOJIJICP B IMPOLECCE €0 NU3rOTOBJICHU.

Ilnarueel — MOJynHM, NOJKIIOYaeMble K cpene paspabotrku Astra.IDE, oGecneunBaromue
HacTpOWKy M KoH(purypupoBanue koHTtposuiepoB cepuu Regul RX00. Kaxapiii miarua umeeT ums,

BEPCHIO U OTPAaHUYEHUS BEPCUU.

Ipoduabr — HaOOp IUIArMHOB KOHKPETHBIX BEPCHUH, KOTOpbIE OYAYT HOATPYXKEHBI K cpele

pa3pa60TI<H B MOMCHT 3aIlyCKa.
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ArnmnapatHas pean3anusi pe3epBUPOBAHUS

AIIITAPATHASA PEAJIM3ALIUA PESEPBUPOBAHUSA

CxeMbl pe3epBHpPOBAHUSA

OOMeH JaHHBIMH MeX1Y HEeHTPAJbHBIMH IPOLECCOPAMH OPTraHU30BaH IOCPEICTBOM JIMHHUU
CUHXpOHM3aLMU. 151 MOCTpoeHMsI cucTeM pe3epBUpOBaHMs Hcnonb3ytoTes moaynu LIl ¢ aBymsa u
6onee nopramu Ethernet. OquH mopTt AN MOCTPOCHUS JTUHUM CUHXPOHM3AIMH, @ BTOPON MOPT AJs

MOAKJIIOUEHUST K KOHTposuiepy u3 cpeanl Astra.IDE.

Pe3eanpOBaHne JIMHUU CUHXPOHU3aAIIUN

JUId JINHUM CHHXPOHU3aLUU MPENYCMOTPEHA BO3MOKHOCTb PE3EPBUPOBAHUSA, T.€. MCIIOIb30BaHHUE
OyOnmupyromeid JHHUA Ha Ciaydaid BBIXOJa M3 CTpos OCHOBHOW. [Ipm ayOnmupoBaHMM JIMHUH
CHHXpOHHM3aIMU 0o0pa3yeTcs Ba (GU3NYECKUX coeanHeHus Mexay moxyisimu LTI, oGecrieunBas Tem

CaMbIM BSaHMOﬂeﬁCTBHe ]_IH B IITATHOM PCIKHUMC JaKC IIPpU O6pBIBe O,Z[HOﬁ JIMHHUH CBA3U.

Z[J'ISI JIMHAMN CUHXPOHHU3AIUU MOYXHO HCIIOJIb30BaThb IBa JIFOOBIX (O,I[I/IHaKOBBIX 10 HOMep}/') mopTa

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

Pucynok 2 — [Ipumep pe3epBUPOBAHHON JTHHUH CBS3H Ha KOHTpoiuiepax R600

Pe3epBupoBanue moay.eil KOHTpoJsiepa

[IpenycMoTpeHsl clieylolne CXeMbl pe3epBUPOBAHUS MOIYJICH:

— T0JIHOEe pe3epBHPOBaHME — B CXEME€ NIPHUCYTCTBYIOT JBa MJEHTHYHBIX HaOopa KpeuTos,
OOBEIMHEHHBIX B OJMH pE3epBUPOBaHHBIN KoHTposuiep. Kaxaplii 0a30BbI KpeWT nmeer
Moayis L{IT co cBouM coOCTBEHHBIM HAOOpPOM MOJyJIeld BBOJA/BBIBOJIA, MIPEACTABISIS COOOM

«3€pKajo» APyroro;

— YacTHYHOEe pe3epBHUPOBAHME — B CXeMe pe3epBUpoBaHus aBa Moy L1 paGoraroT ¢ ogauM

o0muM HabopoM MOy BBOJA/BBIBO/IA,

— KOMOMHHMPOBaHHasi cXeMa pe3epBHPOBAHUS — B CXEME YacTb MOJYyJIeH BBOJa/BBIBOJA

nybnupyerca u pabotaeT Toilbko ¢ omHuM Moayiem III, kak B cioydae MOJIHOTO

PesepBupoBanme www.reglab.ru DPA-302.4-v2.9



ArnmnapatHas pean3anusi pe3epBUPOBAHUS

PE3CPBUPOBAHUA, 4 YACTh NPUCYTCTBYCT B CAMHUYHOM ISK3CMILIAPE U OCYIICCTBIIAKOT oOMeH

JTaHHBIMU ¢ o0oumu Moaynsimu 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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Pucynox 5 — TIpuMep kOMOMHUPOBaHHO# cXxeMbl pe3epBupoBanus, Regul R500

PI/ICyHOK 6— HpHMepH CXEM IOJHOTO M YaCTHYHOTO peBepBHpOBaHI/IH Regul RGOO
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Pucynoxk 7 — I[Ipumepsl KOMOMHHPOBAHHBIX cXxeM pesepBupoBanis, Regul R600

[Ipu uCHonb30BaHUU YACTUYHOW MITM KOMOMHHPOBAHHOW CXEMBI PE3epPBUPOBAHUS B KOHTPOJIEpPE
MPUCYTCTBYIOT TaK Ha3blBaeMble OOIIME MOIYJIW —3TO MOAYJIM BBOJA/BBIBO/A, KOTOpHIE
oHOBpeMeHHO pabotator ¢ aBymsi moxayisimu LIII. Tlpu uem, kaxneii w3 nByx wmomyneit LIIT
OCYIIECTBIIICT OOMEH ¢ OOIMMH MOAYJISIMH BBOIa / BBIBOIA TI0 cBoeii mmHe RegulBus, nesaBucumoi

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 kontpomnepe R600 anamormusblii BeIOOp ompezaensieTcs MecToM ycrtaHoBku moxyns LII u
MOAYJsl WCTOYHMKA NuTaHus. [Ipm 3TOM, B Ciydae yCTaHOBKM B OJHOM Kpeute, moxaynb LI,
OCYIIECTBIISIOIINI CBSI3b C MOJYJISIMH BBOJIa/BBIBOJIA IO TmepBoii muHe RegulBus, ycranaBmuBaercs
nesee oT moxayns LIII, ocymiecTBISIOMIEro CBs3b C MOAYJISIMU BBOJA/BBIBOJA MO BTOPOM IIMHE

RegulBus (cm. Pucynku 6, 7). AHanorn4Hoe npaBuiIo AEHCTBYET H JUIS MOJYJIeH UCTOYHUKA TUTAHHS.

[Tpu peanu3anuu CXeMbl Pe3epBUPOBAHMS BO3MOXKHO HCITOJb30BaHME MOYJIEH BBOJa/BBIBOJA U3
pasnmuunbix guHeek REGUL: R600, R500, R200 (momynmu R200 Tompko B cXemax ¢ TOJTHBIM
pesepBupoBanueM). B kauectBe moayneit L{I1 MmoryT ucnombs3oBaThest mporeccopasie Moaymu R200,
R500, R600.
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008031

A008011 | A008 01T

Pucynok 8 — KomOuHMpOBaHHAs cXeMa, UCITOJIb3YIOIIas MOy M BBOAa/BbiBoAa 13 uHekikun R200, R500 (o6mmii) u
6azoBbiit kpeiiT R500
Moaymu IIT nensites wa tunst (I/1/1). dns oneHkr (QyHKIHOHANBHBIX W BBIYHCIMTEIBLHBIX
BO3MOKHOCTEH PE3EPBUPOBAHHON CHCTEMBI CIEAYET YUYHMTBIBaTh THN HpumeHsemoro moxayis LI

Pacnpenenenne no tunam moxayneit L{I1 cepun REGUL RX00 npeacrasneno B [Ipunoxennn A.

IMepexirouaresin ¥ MHAUKAIMS
Mepexarouarenn

[lepexmrouareny pacnosaoKeHbl Ha TIepeHeN MaHean MOAYJIs LIEHTPAIILHOTO MpoIeccopa.

Moayne IIT MOKeT HAXOAUTHCS B OJJHOM U3 IBYX pexuMoB: Paboma (RUN) umu Cmon (STOP).
[Mepexmoyenne mexay pexumamu padotel LI — PabomalCmon mpousBoanTCS TNepeKIrodaTeIeM
RUN /STOP. Takxe 3amyck / OCTAaHOBKY HPWIIOKEHHS MOXKHO TPOU3BOIUTH C TOMOUIBIO KHOMOK
Crapr / Cton (PucyHok 9) B cpeae pa3pabOTKH MPUKIAIHOTO IporpaMMHOro obecredenus Astra.IDE
(mompoOHo ommcanne B gokymeHnte «lIporpammuoe ob6ecmeuenune Astra.lDE. PykoBoacTso

IMOJIb30BATCJIA» B pa3ICiic «3211'[}/01( U MOHUTOPUHI HpI/IJ'IO)KeHI/I}I»).

@[® #
[ Crapr (F3) | Cron (Shift+Fg)

Pucynox 9 — Knonku Crapt / Cton B cpenie pa3paboTku NpHKIIagHOTo porpammuoro obecneuenust Astra.|IDE
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B ciayyae HeoOXOIMMOCTH IOJIb30BaTeNlb MOXKET 3alPeTUTh YIPABICHHE PEeKUMaMH paboTHl U3
Astra.IDE. Jlns storo B cekiuu PsLed xondurypammnonsoro ¢aiiza /etc/runtime.cfg neo6xommumo

AKTUBUPOBATH OIIIUIO:
[PsLed] RunStopButtonSuperior = 1

Ilepexmouarens KEY ynpaBnser aBro3amyckoMm npukiIagHod mnporpammsl. B Moamyne R600
nepekiouarenb 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 monmyne R500 nepexirouarens MBS onpexpenser, mactepom kakoilt u3 nByx muH RegulBus

ABJIAICTCA MOAYJIb. OH umeer JABa IIOJIOXKCHHUA:

— B IIOJIOKEHUHU | I.IeHTpaJ'H:-HBIﬁ mpoueccop obecrieynBaeT 0OMeH JaHHBIMU MCKAY MOAYJISIMU 110

nepsoii muHe RegulBus;

— B nonoxenu 11 — o Bropoii mmue RegulBus.

Nuaukanus pe3epBHPOBAHHOI0 KOHTPOJLJIEpa

Onucanne BceX MHIUKATOPOB CBETOJUOJHOM IaHEINM MOAYJIEH KOHTpOJuIepa IPHUBEIEHO B
nokymenrax «Regul R200. Cucremnoe pykoBoactBo», «Regul R500. CucremHOe pyKOBOICTBO»,

«Regul R600. CucreMHOE pyKOBOJCTBOY.

Hixe IMPUBCIACHO OIIMCaHHUEC  TEX HHIUKAaTOpPOB, KOTOPBIC INOMOI'ar0T  ITOJB30BATCIIIO

OPUEHTHPOBATHCS B paboTe pesepBupoBaHHOrO KoHTpoutepa (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
HF 02 ™
LINK/Lk PF AT X2
=
= :‘:: ROD LD4 X2
= ot 81 =
= PROGF MB1, MB2 MB2 Lk
B LINK Port 3 B RXPort1 LkS

B LINK Port 4 B TXPort1
| LINK Port 5 B RXPort2
.\ LINK Port B TXPort2

Lk6

Pucynok 10 — @parmenTs! uiieBbix maneneit momyieit [{IT R600, R500 u R200. MuaukaTops

RUN — uHauKaTOp rOpUT NMPH BBIMOJHEHUU MPUKIIAJIHOM MPOrpaMMBbl B LIEHTPAJILHOM IPOIIeccope,
€ClIi HE TOpUT, TO I[IOJb30BAaTENbCKasg TMpOrpaMMa HE BBINOJHAETCA (HE 3arpykeHa WiIu

nepexitouaresb RUN/STOP naxoautcs B monoxernuu STOP).

RDD (R600 u R500) — uanukatop nHhOpMHUpPYET 0 paboTe MOy B COCTABE PE3EPBUPOBAHHOIO

KOHTpOJLIEpa:
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rOpuT Tpu paboTe MOAYNIs B KadeCTBE BEAYLIEr0 IEHTPAJLHOTO MpOIeccopa B COCTaBe

PEe3epBUPOBAHHOTO KOHTPOJLIEPA,

penko muraet (1 I'u) — npu paboTe MOy B KauecTBE BEJOMOI0 LIEHTPAJIBLHOTO MpoIleccopa B

COCTaBe Pe3ePBUPOBAHHOIO KOHTPOJLIEPA,

gacro muraer (5 I'm) — moboe apyroe cocrosue moxnyis LI, koTopoe moka3siBaeT 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 CIIydae OTCYTCTBHS MM HEUCIIPABHOCTH

OJIHOT'O U3 MOJYJIE KOHTpoJuiepa (HEUCIIPABHOCTD B IIUHE).

PROGF (R600), PF (R500 u R200) — unaukaTop:

O TOpHT - MPUCYTCTBYCT NPOrpaMMHaAs omInOKa B % (001§ %) (N

o wMemseHHo MopraeT (1 I'ny) - monp30BaTenbekas mporpaMma He 3arpyKeHa.

LINK Port X, (R600), Lk X (R500 u R200), rae X — Homep nopta (3-6) — MHIUKATOp MHUTaeT IpH

HaTMYUU oOMeHa uepe3 cooTBeTcTByronue Ethernet-moptsr.

MB1 u MB2 (R500) — unaukaTopsl OKa3bpIBalOT, MacTEpOM Kakoi u3 mmH RegulBus B maHHBIM

MOMCHT ABJICTCA 3TOT MOAYJIb (CBe‘IeHI/Ie 3CJICHBIM HBeTOM).

IN u OUT (R200) — wnmukaropsl MuramT npu Hamuuuu odOmena dvepe3 mopt IN u OUT

COOTBETCTBCHHO,

Bl u B2 (Moaymu BBoma/BhiBoa R500) — MHAMKATOPHI MOKA3BIBAIOT COCTOSIHHE OOMEHA JaHHBIMH

110 IINHC:

HE TOPUT — C MOMCHTA BKIIFOYCHUSA U 110 HACTOAIMIUC BPEMS OOMEH 110 IIINHE He IMPOU3BOJUIICA U

MOAYJIb Ha HEl He WHUIIMAJIM3UPOBAJICH,
MUTACT KCJITHIM — UACT WHUIHAINU3AllUA MOAYJIA 10 JTaHHOM HINHCE,

TOpUT KCJITBIM — MOAYJIb CKOH(I)I/Il"ypI/IPOBaH " OCYHICCTBJIACT o0MeH 110 IIMHEC, HO HC BbIAACT
Ha BBIXOJHBIC KJICMMbI CUTHAJIbl, COOTBCTCTBYIOIUC JAHHBIM, ITOJTYUCHHBIM I10 HeH (IHI/IHa, KaK

n HCHTpaHBHBIﬁ nponeccop, MOAKIIOYSHHBIN K Heﬁ, HaxoasiaTCs B pC3CpBC),

TOPUT 3€JIEHBIM — MOJYJb CKOH(UTYPUPOBAH U OCYIIECTBISET OOMEH MO JaHHOW IIMHE, a B
COOTBETCTBUU C JJAHHBIMH, MTOJYYEHHBIMH 110 HEW, MOJAIOTCSA CUTHAJBI Ha BBIXOJHBIE KJIEMMBbI
Moaynsi (IIMHA, Kak W IEHTPaJIbHBIM TMPOILECcCcOp, NOMKIIOYCHHBIM K HEH, SBISIOTCS

BEIYIIMMH),
MUTAET KPACHBIM — HECOOTBETCTBUE THUTIa MOAYJIS KOH(DUTYypaIMK IIUHBI,

TOpUT KPACHBIM — C MOMCHTA BKJIFOYCHUSA 110 HIWMHE MPOU3BOJIUIICA O6MeH, HO BIIOCICACTBUU

CBS3b IO HEH ObLIa yTpadeHa.
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INPUHIUIIBI PESEPBUPOBAHMUSA

IMousiTus Beayuero u segomoro moayJst LI

B pezepBupoBanHOM KOHTpoOJUIEpe B paboTe 0AHOBpeMEeHHO HaxoAsTcs nBa Moy LT [1pu stom
omud Mouayab LIT siisercs Bexymmm (ACtive) — OH HEMOCPEACTBEHHO OOECIeUnBaET YIpPaBICHUE
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, BBIIOJHEHUE MPUKIAJAHON MPOTrpPaMMbI

Mony s Monynb
BBOJIA BBIBOJIA

|

Pucynok 11 — OgHoBpeMenHas padbota moysei 1II1

Monynb
BBIBOJIA

MOJI30BATECJIA U BblAA1y PE3YJIbTATOB 3TOT'O BBIIIOJIHCHUS B MOAYJIX BbIBOJA.

Monynu BbIBOIa GOPMUPYIOT YHPABISAIOIINE KOMAHIbI, TOJIBKO €CJIM OHU MOCTYMUIN OT BEIYIIETO

monayist LI, mpu sTom:

— eCIIM MOIyJb BbIBOoJa oOumii (paboraer ¢ nymst moayiasmu LIIT), oH Gopmupyer Ha BBIXOJ

CHUTHaJIbl 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.

Poun moayaeit LII1 B cocraBe pe3epBUPOBAHHOIO0 KOHTPOJLJIEpa

C uenpio uckimoueHuss kKoH(uukToB npuoputer ognoro moxyns LI (CPU_A) mo ymomuanuto
Boiie npuopurera L{II-naptuepa (CPU_B). [Toatomy, B cnyyae HaxoxaeHust oooux L1 B onun u ToT
’K€ MOMEHT BPEMEHHU B OJHOM U TOM K€ COCTOSHHHM (BEIYIIMI MM BEJIOMBIii), yIpaBlIeHHe Ha ceOs

npuaumaer CPU_A.

Boibop pomu moxmyns UII mpousBomutcss Ha otame Hactpoiiku [P-aapecoB s nuHMMA
cuHxpoHuzanuu. Ilpu KoHuUrypupoBaHuu mnopra cBsi3U HEOOXOIMMO BbIOpaTh, K kKakomy u3 LII-
[IAPTHEPOB OTHOCHUTCS JAHHBIN IIOPT, IIPU 3TOM, IIOCIE ONPEAECICHUS, POUCXOJUT aBTOMATH4ECKas

ycranoBka IP-anpecoB moptoB. CTOUT OTMETUTH, YTO B CX€Max YaCTHYHOTO MJIU KOMOWHHUPOBAHHOTO
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pesepBupoBanusit CPU_A nomkeH padotats no nepsoit mune RegulBus, CPU_B — no BTopoii muHe
RegulBus.

AJIFOpI/ITM paﬁﬂTbI 3alavdd pe3cpBUPOBaHUA

Bce 3a1a4n pCaIUu3yrOTCAa C BBITGCHHIOH_[CI;'I MHOFOHpI/IOpI/ITCTHOﬁ MHOI'03aJa4HOCTBIO. 3HadyeHHne

IIPHUOPUTETA 3aa4r PE3CPBUPOBAHUS 3a1a€TCA B 3aBUCUMOCTH OT TUIIA IIPUMCHACMOI'0 MOYJIA HH

— s moxysst LTI tumna | / 11— mpuopwurer 1,

— st moaynst LTI tuna |l — npuoputer 4.

B camom mnukie 3amadn PE3CPBUPOBAHUA CYHICCTBYCT IIOCICAOBATCIBHOCT CHCTCMHBIX U

I10JIB30BATCIbCKHUX BbI3OBOB.

B Hauwane kax1oro nukia BbI3bIBacTCS cucTeMHas mpouenypa Read Inputs — urenue naHHBIX ©
BXOJHBIX KaHAJOB MOJYJIeH BBOJA/BBIBOJA W JaHHBIC, NMOJYYCHHBIC MO IH(PPOBON JIMHUU CBSI3U

(Pucynok 12).

Jlasiee  BBINONHSICTCS ~ CHHXpOHM3alMs JTaHHBIX (Bb3oB  (yHkumu  Synchronize). Ilpu
CUHXPOHHU3ALMU IIPOMCXOINUT KONMpPOBaHUE NaHHBIX Mexnay LlII-mapTHepamu, koppekuus HHTepBaga
BbI30Ba 3amaun Ha BegomoM Moxyie ILIII. Ilo 3aBepuieHMM 3THX ACUCTBUI BBIIIOJIHEHHME 3a1ad

MMPpHUOCTAHABIMUBACTCA 10 OKOHYAHHA KOHTPOJIbHOI'O BPEMCHU CUHXPOHU3AINH.

Ilo ucreuenuu BPEMCHHU CHHXPOHHU3AILUU BBIIOJHACTCS I10JIB30BATCIILCKOC IMMPUITOKECHUC (User
application).

Cpa3y nocie OKOHYaHUsl BBIMOJIHEHHS MOJIb30BATEIbCKOIO MPHUIIOKEHUS BbI3bIBACTCSI CHCTEMHAs
npouenypa Write Outputs — 3anuck OOHOBIICHHBIX 3HAUCHUI MEPEMEHHBIX B KaHANbI BBIBOJIA. JTO
MOTYT OBITh yIpaBisolMe curHaiael st monyied DO/AO nubo naHHble, NepeAaBaeMble IO

1M (POBOM JINHUU CBS3H.

3amaya Ha BemomMoM Moxyne LI, ywacTByromas B pe3epBHPOBaHMM, CHHXPOHM3UPYETCA C
OJTHOMMEHHOM 3anaueil Bexymero monyius LII. B paMkax oqHOro pe3epBHpOBaHHOIO KOHTPOJLIEpPA

MOXET OBITh CHHXPOHU3UPOBAHA TOJIFKO OJIHA 3a/1a4a.
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Benymmit L1 Benowmprii L1

fo n)_active
A

Read Inputs tp

tO(n)_stan by
te Synchronize Read Inputs

Synchronize

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

Read Inputs

tO(n+1)_stanby

Read Inputs

Pucynox 12 — Anroputm paboTh 331241 pe3epBUPOBAHHMS

to — BpeMst Hayana ouepeTHOro LMKJIA 3a1a4u pe3epBUpOBaHus. BpeMs paznuuaercs 1 BeAyLero
u BegoMoro moxayia LIl u3-3a mOrpemHOCTH IJIAHWPOBIIMKA 3a/1ad, Pa3HHUIA 3HAYEHUM MOMKET

COCTaBJISITh HECKOJIBKO MUJIJTUCEKYHI.
trd — BpeMs 1uKJIa 331a4M pe3EpBUPOBaHMsI, 3HAUEHUE HE JOJDKHO mpeBsimath 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

HN3MCHCH I10JIb30BaTCIICEM.

tc — Bpemst cuHxpoHu3anuu. [0 yMOTYaHUIO pacCUMTHIBACTCS AaBTOMATHYECKH, HO MOXET OBITh
MU3MEHEHO II0JIb30BaTENIeM, HMCXOAS M3 Oo0beMa pe3epBHPYEMbIX NTaHHBIX (00mmii 00beM OJOKOB
JaHHBIX, 33JaHHBIX B Kk3emiusipax SharedMemory u CrossMemory) (Ta6mura 1). ITpu stom Bpems
CUHXPOHHU3AIMHU JTOJDKHO OBITh He Oonee 75% oT BpeMeHu 1ukia. Kpome Toro, ecim moiab30BaTeib
YCTaHOBHT 3Ha4eHHUE tc MEHbIIIEEe, YeM PACCUUTAHO 10 YMOIYaHHIO, 3TO MOXKET MPHUBECTH K OIIUOKaM

CHUHXPOHU3AIUU.

Taﬁnnua 1 — 3aBUCHMOCTH BPEMCHHU CUHXPOHU3AlUU OT o0BeMa CUHXPOHU3UPYCMbBIX JaHHBIX

Pasmep JaHHBIX, ITapamerp tc, Mc
Ko I/ 111 Tam momyieii LT II T moayaneii IIT
5) 5 5
10 10 10
15 10 15
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Pasmep JaHHBIX, ITapamerp tc, Mc
K6 I/ 111 Tvm moyonei L{IT II Tun moxyaeii LT
20 15 20
50 25 50
75 40 70
100 50 90
125 60 -
150 70 _
175 80 _
200 90 _
300 135 _
400 180 _
500 220 -

Bpemst «rtummHbBY — Bpems Oe3leHCTBHs 3aladyd, KOTJAa BECh IOJB30BATEIBCKHHA KOl YKe

BBITIOJIHEH (BKJIIOYAsl PE3EPBUPOBAHUE) U OKUIAETCA OUEPEIHOM BBI30B 3a/1a4M OT IJIAHUPOBIIHKA.
fo+1 — BpeMs Hayasza HOBOT'O LIMKJIA 3a1a4 PE3EPBUPOBAHMS.

Bo Bpems pabotel Mmogynu LIIT oOmenuBatorcs curHanamu (heartbeat) ¢ mepuoanvHOCTBIO 5 MC.

OTCcyTCTBUE CUTHAJIOB B T€YEHUE JABYX NepruoaoB pacueHuBaercs L{I1 kak noteps cBA3M ¢ MapTHEPOM.

[TapameTpsl, HacTpanBaeMble MOJIb30BATENEM I 3a7jaul CHHXPOHU3allMK, IPUBEIEHBI Ha BKJIAJIKE
Pezepsuposanue (cM. B paznene «OOCTyKMBaHHE pE3epPBUPOBAHHOTO KOHTposuiepa. Hactpoiika

PE3EPBUPOBAHUSY).

NHOOPMALIUA

Hactpoeunslie napameTpsl He00X0IMMO 3a/1aBaTh Ha BKiIaake PesepeupoBanue. Eciu
n00aBiAThH B KoJ mporpammel dx3emiuisip PsRedundancy. TConfigControl2 (onpenessirorimit
mapaMeTphl), TO MPH KOMIWIALMHK OyIeT MOABIATECS coolmenne: «O0HapykeHa
nexnapanus crpyktypbl TConfigControl2, st HacTpoOiKM HCTIONB3YHTE PedakTop 00ObEKTa
pE3EpPBUPOBAHMSI BMECTO CTPYKTYPBD»

Cocrosinus moayJiei L IT pesepBupoBaHHOI0 KOHTPOJLIEpPa
MOI[y.J'IB ]_IH B COCTaBC PC3CPBUPOBAHHOIO KOHTPOJIJICpA MOKET HAXOAUTHCA B OJHOM H3

CHEAYIOUIUX COCTOSTHUM:

o Wuunmaamsanus,
o CHHXpOHU3ALUS;

o Begomblii;
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o Beaywmmit;
0 ABTOHOMHBII;
o Oummoxa coexuHeHHs.

Cocrosnne MHMnmMaamsanmmsi — 3TO IPOMEXYyTouHoe cocTostHue monyis LI, B xoTtopom oH
HaxOJWUTCS B MOMEHT 3allyCKa, Iepe3arpy3Kd WM II0CIE€ BOCCTAHOBIIEHUS CBSI3M C MOAYJIEM
[II-naptHepom. B coctosinnun Unnmmanuzanusa Moayib LIT mpou3BoauT cpaBHEHUE CBOEH BEpCHU
MPOrpaMMHOTO OOECTieUeHusT ¢ BepcHel, 3amylmieHHod Ha wmoxayine [lII-maptHepe. B ciydae
HeoOxomumoctu LI1 oOHOBIsSIET cBOE NPUKIATHOE MPOrpaMMHOE OOecredeHre 1O BepCHH,

noxydenHoit ot LII-naptuépa.

Ecnun B cocrossnnn Ununuanuzanust moayns L1 ne oOHapyxkuBaet moayns L{I1-mapTHepa, To oH

MEPEXOAUT B COCTOSIHUE ABTOHOMHBIM.

N3 cocrosuuss Muunmanuzamuss moxynb LI mepexomutr B coctosHue CHHXpOHM3AluUsi, B
KOTOPOM TIBITA€TCS CHHXPOHU3MPOBaTh JaHHble ¢ Moxayinem [[II-maptuepa. Ilpu ycneurHoit

cunxponusanuu LT nepexonut B coctosinue Begommplii.

Ecnu B cocrosinuu Cunxponuszanms monyib LT tepser csa3b ¢ mogynem LII-napraepom, To oH

nepexoauT B COCTOAHUC ABTOHOMHBIH.

CocrossHre Benomblii — 3TO OHO M3 ABYX WITAaTHBIX cocTosHuMi moxnyns LIII pesepBupoBanHOro
KOHTpoJIiepa. B 3TOM COCTOSIHUM MPOMCXOIUT TOCTOSHHBIA 0OMEH AaHHBIMH Mexay moayismu [IIT
(kaK ciy>KeOHBIMH, TaK U MOJIb30BATEIbCKUMH) U BenoMblid Moaynb LII B i1r000if MOMEHT BpeMeHU
rOTOB MPUHATH ynpasieHue oT Beaymero moayis LI B atom cocrossaun monyins LIT HaxoguTcs no

TEX IIOP, ITOKA HITATHO HC HepefmeT B COCTOSAHHUC Bez[yumi/i.

Ecnu B cocrosnuu Begomblii HacTynaer ommbOka cuaxponusanuu, To L{II nepexoaur B coctosiHue
Cunxponmsanus. OmmbOKka CHHXPOHM3ALMU BO3HHUKAET IMPHU IMPEBBIILIEHUU JONYCTHUMOIO BPEMEHU
PacCUHXPOHU3ALMN MEXIy 3aiadamu (tp). B obmeM ciaydae 3TO MPOMCXOAUT H3-3a MPEBBILICHUS

O6I_I_ICFO BPCEMCHU BBIIIOJIHCHUA Y 3a1a1U (BperI BBITIOJTHEHUS OOJIBIIIE BPEMCHHU MHTCpPBAJIa 321,[[8.‘-11/1).

Ecnmu B cocrossnun Bemombrit moxyne LII Tepser cBsizb ¢ Moaynem LlII-maptHepom, TO OH

MEPEXOIUT B COCTOSIHUE ABTOHOMHBIM.

B cocrosHuu Be;[ymm‘fl MOAYJIb L[H OCYHICCTBJIACT YIIPABJIICHUC TCXHOJIOTUICCKHUM ITPOLECCOM OO

TEX IIOP, IOKAa HC HACTYHIUT OAHO U3 CIICAYIOIIHUX COOBITHIA:

— IOTEpsA CBA3M C OJHHM WM HECKOJIbKMMU MOIYJISIMU BBO}Ia/BBIBO}Ia (HpI/I YCJIOBUH, YTO Yy

monyis L{II-napTHepa He JOKHO OBITH 10100HOM HEMCTIPABHOCTH);

— OCTaHOB TmpwiokeHus (¢ momoilpio mnepekmodarenss RUN/STOP; mpousomnuio coObiTHE
EXCEPTION; oOHoBienue mnpunoxenus B wmoxyiae LT (cm. pasmen «OOHOBICHHE

MPUIIOKEHUN PE3EPBUPYEMOTO KOHTPOIIEPAY));

— BBIIIOJIHCHA II0JIB30BATCJIbCKAA KOMaHAa I10 NCPEKIIOYCHUIO B COCTOSAHHUC Benombrii (I/I3

NPUKJIaJHOM POrpaMMbl HJIH U3 cpesl pa3padoTku Astra.|DE).
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B orom cnywae mpousoiner mTaTHas Iepenada yIpaBJICHUS TEXHOJIOTMYECKHM IPOLECCOM

monaymro HII-naptHepy, a Beaymumii moayns LIT nepeiiner B cocrossuue Benommbiii.

Ecnu B cocrosuun Bemymmit monyns LIT tepser cBsizp ¢ moaynem LI - mapTHepoMm, TO OH

nepexoauT B COCTOAHUC ABTOHOMHBIH.

B cocrosaun ABTOHOMHBIN Moxaynb LI HaxomuTcs B TOM cCiydae, €CiIyd OH IOTEPSl CBA3b C
moayneMm llII-napraepom. IlIpu BoccranoBieHuun cBszu ¢ moayinem LII-maprepom monyns LTI

MOYET YUTHU B cocTossHuEe Bexymmii i B coctosinne UHunmaau3anus.

Ecnmu pesepBupOBaHHBIA KOHTPOJIEp COOpaH MO CXEME YaCTUYHOTO WM KOMOWHUPOBAHHOTO
pesepBupoBanusi, To Moayib LI1 u3 cocTosiHus ABTOHOMHBIM MOXXET MepeTu B cocTosiure Omuodka

coeJMHEeHHH.

Coctosare Omuodka coequHeHust — 310 ocoboe coctosuue L{I1 B pezepBupOBaHHOM KOHTPOILIEPE,
npu kotopom LIl morepsin cBsI3b MO JMHUM CUHXPOHU3AIMH, HO €CTh CBSI3b XOTSI Obl C OJIHUM
MOJIyJIeM BBOJA/BbIBOAA, oOmmM st oooux momyned LI TIpu srom momyns LI, Haxomsimuiics B
cocrosiHMM OmmMOKa coequHeHHs, MoiydyaeT MHPOpMAIUI0 OT OOIMX MOJyJield BBOAA/BBIBOJA O
Haxoxzaenue monyns LlII-mapTHepa B cocTosHUM ABTOHOMHBIN (T.e. moiydaeT HH(popmanuio 00

yIpaBJICHUU TEXHOJOTUYECKUM mporieccom LII-maptaepom).

[Ipn BoCCTaHOBIEHHMM CBSI3U IO JIMHUM CHUHXpoHU3auuu Moaynb LI u3 coctosHus OmmoOka

COCTUHECHMUSA IIEPEXOUT B COCTOSIHUC HNHannmanu3anus.

Ecnmu B cocrossHun OmuOka coenmHeHusi monynb LIII momydaer umHpOpManuioo OT MoOJynen
BBOJIa/BBIBOJIa O INPEKPAILEHUHU YIpaBICHUs] TeXHoJoruueckuM mpoueccom L{II-nmapraepom (B ToM
qyclie W MO0 NPUYMHE MOTEpPU CBSI3U C OOIIMMHU MOJYJISIMH BBOJA/BBIBO/IA), TO OH MEPEXOJIUT B

COCTOSSHIC ABTOHOMHBIMA.

Tabnuna 2 — CocTosiHIE HHINKATOPOB IPU HaxoxaeHHH MoayJist LII1 B onpeneieHHOM COCTOSHUM

Cocrosinue Beimosnenune Ynpasiienne I'oToBHOCTB B3MITH Ha Cocrosinne
moxay.ast HII NPUKIATHON TEXHOJIOTHYEeCKUM | ce0sl ynpaBiieHue pu HHIUKATOPOB
NMPOrpamMMBsl NMpoueccomM 0TKAa3e Beayllero
moayJisa I
Nunnuanusanus HET HET HET RUN — He ropwur;

RDD — ne roput

CuHXpOoHU3aIUSL na HET na* RUN — ropur;
RDD —ygacto
MUTaET;

Lk** - muraer

Benomerit aa HET aa RUN — ropur;
RDD - penxo
MHTaeT
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Cocrosinue Beinosnenue Ynpasiienune I'oToBHOCTH B3SITH Ha Cocrosinue
moxay.ast HII NPUKJIATHON TEXHOJIOTHYEeCKUM | ce0ds1 ynpaBJieHue pu HHIUKATOPOB
NporpamMmbl npoueccoM 0TKAa3e Beayllero
moayas I
Benymmii na aa - RUN — ropur;
RDD - ropur
ABTOHOMHBIH aa aa - RUN — ropur;

RDD — ne ropur

Ommbka na HET na* RUN — ropur;

COEIUHEHHUS
a RDD — me ropwur;

Lk** — ne roput

* Ee3yz[apHaﬂ nepeaada ynpaBjaCHUA HCBO3MOKHA, TaK KaAK OTCYTCTBYCT CHHXPOHU3ALNA JAHHBIX NPUKIAAHBIX 3a4a4

mexy LT

*x HHZ[PIKaTOp MUTACT NP HAJTMIUHA oOMmeHa YCpe3 NOPThI NOAKIOYCHUA JIMHUNU CUHXPOHU3AlluN

OcoOennoctu pesepsupoBanus IIJIK ¢ moxyasvmu LI II-ro Tuna

B pesepBupoBaHHON cucteMe ¢ npumeHeHuem wmoxyiseir LI II-ro Tuma HakiaapBarOTCA

cienyromue GyHKIIMOHAbHBIE OTPAaHUYCHUS:

MUHUMAIBHBIA UK 3312491 PE3CPBUPOBAHNS PABCH 20 MC;

— 00BeM pe3epBUpPYEMbIX JaHHBIX He JoJKeH npesbimats 100 K6;

IMPUOPUTET 3aJauU PE3CPBUPOBAHUSA YCTAHABINBATH TOJIBKO — 4,

3aMpeIeHbl K UCIIOIb30BaHUIO TIPUOPHUTETHI B quamnazone 1-3 (st mo0bIx 3a1a4).

OTCyTCTBYET BO3MOKHOCTh PE3€PBUPOBAHUS JMHUM CUHXPOHM3AIMH, T.K. Ha 6opty monyns LII1

OrpaHMYEeHHOE KOJIM4YecTBO nopToB Ethernet.

B moaynax LIT II-ro Tuna oOMeH Mo JTUHUM CUHXPOHU3ALUMU YYBCTBUTEIECH K HAIWYHMIO BHEIIHETO
Tpaduka no npyromy nopty Ethernet. B cBsizu ¢ 3TuM, npu HATMYUK UHTEHCUBHOT'O OOMEHA 110 3TOMY

MOPTY, BO3MOXKHO TOSIBIIEHHE COOOIIEHUH 00 OIMOKax CHHXPOHU3AIINH.

[Tpumep peanusanuu cXeMbl pe3epBUpOBaHMs ¢ Ucnob3oBanueM moayiei L{IT 1l-ro Tuna monenu
R200 (Pucynox 13).

PesepBupoBanme www.reglab.ru DPA-302.4-v2.9



ITpuHUMIIBI pe3epBUPOBAHUS

aoosor1 | aoosor

Pucynox 13 — Cxema ¢ pe3epBHpOBaHHEM, UCTIONB3YIOIIAast MOIYIH BBOAA/BEIBoAa U3 juHEHkn R200, R500 (oOmmit) n
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 / BRIBOJIA;

— 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

KOTOpOro MoAyJii BbIBOOA 6yzLyT BbIJJaBaTb CUIHaJl OT I_[H, C KOTOPBIM YK€ IOTCpsAHA CBA3b (He

aKTyaJIbHBIM CUTHAT). DTOT NMEPHOJ OYAET 3aBUCETh OT TOr0, B KAKOM MOMEHT BPEMEHHU BBITIOTHEHUS

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

LUKJIA, TO MIEPHOJ] 3aJePKKHU yIIpaBIeHU OyJIeT MUHUMAIIbHBIM (WU ero BooOie He Oynet). Ecnu xe

TakKasd HCUCIPABHOCTbL BO3HHMKHET B CaMOM KOHIC IHUKJIA HpHKHa,HHOﬁ 3aJlaud, TO 3aICprKKa

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

Iuxn npukaagHoi 3a1aumn
(200 mc)

3an0xenHoe
ANTOPUTMOM TTOBEICHIC
BBIXOJIHOI'O CHT'HAJIa

\l

TaiimayT mactepa
(200 mc)

CpaboTain TaitmayT
Macrepa 1o muHe 1,

Bpems MOJTyJIb MePEeIest MO

3amna3abIBaHUA

ynpasienue CPU_B

TounocTh
BOCTIPOM3BEACHUS MOJIYJISt

i

r

-

AKTyanbHbII cUrHAI
(B citydae, eciu 661 He

i dakTHYeCcKOe MOBEICHNUE]
AO BBIXOJIHOT'O CHUT'HajIa

Bpewmst peakiuu

0T (Bpemst iepeiaun JaHHBIX OT
LIIT B Mostys1b BBIBOZIA — 2 MC,
Vi A IUTIOC BPeMsl YCTaHOBIICHUS
CHTHAIA — Makc. 2 Mc)

— e — — e A —— —— ——

| TatimayT Mactepa paBen 20 Mmc |

[ TaiimayT mMacTepa

| (ZO:MC)/

Cpabotan Taiimayt
MacTepa 1o muHe 1,
MOJYJIb HepemIen IO
ynpasnenne CPU_B

I
I
d
1

npomsomen cooit CPU_A)

Bpewmst 3amazgpiBanmst = 0 Mc

|
|
L
| |
X |
| |
| |
| |
| |
| |
| :

Pucynox 14 — [ToBenenue curaana npu pa3HbIX TaiiMayTax Macrepa
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Talimayr MOAyJisl, MO aHAJOTMM C TaWkMayTOM MacTepa, OMPEAEISIeT, KaKOM MaKCUMAaJbHbIN
uHTepBasl BpemeHu monaynb L{I1 Oymer ucnons30BaTh B MPUKIAAHOW MpOTpaMMe HEAKTyaIbHOE
3HaYEHHE CUTHaJla OT MOAYJS BBOJA/BBIBOJIA, C KOTOPHIM YK€ MOTEpsiHA CBsA3b. M Tak ke, Kak U B
cillydae ¢ TailMayToM MOJAYJs, peaibHas 3aJepikKa OyIneT 3aBUCEeTh OT MOMEHTa BO3HHUKHOBEHUS

HCHUCIIPABHOCTHU OTHOCHUTCIIbHO NHUKJIA HpHKHaI[HOfI 3aga4u.

Hacrpoiika TaiitMayra Moayiis U TaitMayra mactepa Ha moayisax HIT I/I1 -ro tuna

TalimayT mMomyns U TaiMayT MacTepa HAacTpaWBACTCs B pedaKTope mapaMeTrpoB muHbI Regul
(Pucynku 15, 16).

T Regul_Bus x -
CTPYKTYPa WikHbl Regul
CEwWwmre napaMeTpel yCTpoOACTES
PefakTop NapaMeTpoe Wikl Regul .
A P nap P 9 ABTOHACTPOMKE N3P AMETPOE

Regul Bus CooTHecekue TaiiMayT macTepa 20 o
EX0A0E/ELIXOO0E

TafiMayT Mogyna 20 =
Regul Bus M3K-o0nekToB

KonuyecTeo KpelToE 23 LMK 1 -
SiEiEd LMK WHHBI 1 =
Virdho pHaLs BKAKMHTE MHCNEKLMID WHHE H3 owkdkn |

BrNiouMTE MBCNEKLMID KOMBLA WHHLI

L4 >

Pucynox 15 - Pegakrop mapamerpos mmHbl RegulBus

¥ Regul_Bus_05 X -

CTPYKTYPa WiHbl Regul
OEwme napaMeTpal yCTpoAcTES

PepakTop napaMeTpoe Wwkel Regul ABTOHACTp OfiKa NapaMeTpoB
Regul Bus Kondurypauna TalkmayT MacTepa 42 >
TaiiMayT MogynA 30 =
Regul Bus CooTHeceHne ¥ a
E e Konw4ecTen KpeRToR 23 LuMKn 1 =
Regul Bus M3K-obwekTos Liwicn el 1 =
ToerErs BKAKYMTE MHCNEKLIMIO WHHEl H3 oWHOKK ]
BRMAKUMTE MECNEKLMID KOMBLA WKHE
Whdho prauma AxTHEMpoBaTe MA3 8 orywae WCKMKOYEHHA
AxTHEMpoBaTe MA3 8 CTON |:|
CKOPOCTh MEMLMAaNKEaLUMK Mo aynei | Huzkan e
£ >

Pucynoxk 16 - Penaktop mapamerpos muubl RegulBus OS

IIpyn akTMBHMPOBAaHHOM MapaMeTpe «ABTOHACTPOMKA MAapaMETPOB» TalMayT MOAYJIS U TalMayT

MacTepa pacCYMTHIBAIOTCS IO CIETYIOIUM (POpMyIaM:
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TO_mo = Trd, o He meHee 20 mc, 1)

rae Trd — BpeMsi LUKJIA 3a/la4d pe3epBUPOBaHMs. [Ipy 3TOM JIOHKHO BBINOJHATHCS CIIEAYyOLICe

yCIIOBHE:
TO_mo > 3*Cl, (2)
rae Cl — unTepBan onpoca MOayIei;
TO_ms = TO_mo+2BI+ HwErrorSwitchDelayMs+10, 3
rae Bl (IlmkJ1 muHbI) — HHTEpPBa paObOTHI IIHHBL, B MC (110 YMOIYaHUIO 1 MC);

HwErrorSwitchDelayMs — 3axepkka mepenauu yrnpaBlieHHs IO anliapaTHOM OMIMOKe (CMOTpHU

Oosee moapoOHOE onMcaHue mapamerpa B paszzene «Hacrpoiika pe3epBUpOBaHUY).
HpI/I 9TOM JOJIZKHO BBIITOJHATHCA CICAYIOIICC YCIOBUC:
TO_ms>Cl, 4)

B cBow ouepenb, BBIUMCICHHE HWHTEpBala OMpOCa MOAYJCH MPOU3BOMUTCS IO CICTYIOIICH
dbopmyre:
Cl =BI*CN/CPC, (5)

rae CPC (KosimyecTBO KpeidTOB 3a IMKJ) — KOJHYECTBO KPEHTOB, OMPOINICHHBIX 3@ OJMH ITUKII

(o ymomnuanuto 1);
CN (KosinuecTBO KpPeiTOB) — KOJMYECTBO KPEHTOB B KOHTPOJLIEPE.

HonyquHoe 3HA4YCHUC Cl, CCJIIN OHO SABJIACTCA I[pO6HBIM, OKpYTJIACTCA OO0 1TEJI0ro 4Yucjia B

OOJIBLITYIO CTOPOHY.

[Tonb3oBarens MokeT HW3MEHUTHh mapameTp LlMKJ IIMHBI (TOIBKO B CTOPOHY YBEIMUYEHHUS) B
cllydae, €clM He TpeOyeTcs yacToro ompoca MojyJiied (mpukiagHas 3ajadya MMEeT CYHIECTBEHHO

OOJBIINN ITUKIT).

Taxxe mnosb3oBaTenp MOXKET H3MEHMTH napaMmeTp KoumdecTBo kpeiTtoB 3a nukia. Ilpu
YBEJIMYEHUHU 3TOr0 IapamMeTpa ONpoC BCEX MOAYJEH KOHTpOJIepa MPOU30HAET 3a MEHbILEE BpEMs.
Tak kak yBenuWyeHHE TMapamMeTpa OTpa3uTrcs Ha mnukoBod 3arpyske LII, To HeoOxomumo

MPOKOHTPOJIMPOBATH, UTOOHI 331a4a RegulBusTask BeimonHsAIach 3a 0TBEJICHHOE €if BpeMsl.

IIpn ycranoBke 3HaueHus napamerpa KojmdecTBo KpeiToB 3a UK paBHOMY «0» Bce KpEHTHI

KOHTpoJuiepa OyayT ompamuBaThCs B ofHOM 1ukiie, T.e. CI Oyaet paBasThCs BI.

[Tonp30BaTenb MOXKET CaMOCTOSITENILHO YCTaHOBUTH TpeOyemble 3HAUEeHMs TaiimMayTa macrepa U
TaiimayTta Monyiisi. Eciiu 3HaueHus taiiMayToB OyayT MPOTUBOPEUUTH BBIIIEONMUCAHHBIM YCIIOBHSM, TO,
nocjae KOMIWISAIMM TPOEKTa, B OKHE COOOMIEeHHI mosiBUTCA HHpOpManus o0 omuodke wWin

MpenynpexaeHue.
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IIpu ycranoBke TO mo menee 20 Mc WIM MEHee TpPEeX HHTEPBAJIOB ONpoca MOAYyJs Oynaer
npenynpexaenue Buna: «He Bomonnsercs ycmosue TO _mo (15) > 20ms u TO _mo (15) >= 3*CI

(150). Cuctema HeycTOlYMBa K KOMMYTalIMOHHBIM 1 DOMC BO3IEHCTBUAMY.

ITpu ycranoBke TO _ms MeHee 0THOTO MHTEpBala OIpoca MOy Oyer ommobka Buja: «Ommoka B
crpyktype mmHbl IIJIK: «He Bemonnsierca yciaosue TO ms (20) > CI (50). Heobxoaumo

OTKOPPCKTHUPOBATH COOTBCTCTBYIOIIUC MTApaAMETPHI».

[Tpu ycranoBke TO_ms MeHee 0THOTO HHTEpBaJla OIpoca Moy Oyaer ommoka Buja: «OmuoKa B
crpykrype mmebl IIJIK: «He Bemonusercs ycmoBue TO ms (20) > CI (50). Heobxommumo

OTKOPPCKTHUPOBATH COOTBCTCTBYIOIIUC MMApaAMETPHI».

Cnenyer uMeTh B BUAY, UYTO YBEJIMYCHHE 3HAUCHUS TaliMayTOB YMEHbBINAET YYyBCTBUTEIHHOCTH
KOHTpOJIJIEpa K BHEIIHUM BO3JICHCTBHUSAM, MPHUBOAAIIMM K MOTEpsM CBs3u 1o muHe RegulBus. Dto

HpI/IBOI[I/IT K YMCHBIHCHI/IIO KOJIM4YeCTBaA cnyqaeB Hepe)latm ynpaBJICHI/Iﬂ Me>1<11y BGZ[YHH/IM U BCOAOMBIM
L1

C ,Z[perﬁ CTOPOHBI, YBCJIIMYCHUC TaﬁMaYTOB YBCIMYNBACT BpPCMA PCAKIIMU PE3CPBUPOBAHHOIO
KOHTPpOJIJICPA Ha aBapHﬁHOG COOBITHE (HaHpI/IMep, OTKa3 OJHOI'0 H3 MO,Z[yanI BBOI[&/BLIBOI[@., OTKas

momynst LIT).

HanpoTtuB, ymeHbllleHHE TallMayTOB YCKOpSIET PEAKIMI KOHTpoJiepa Ha BO3HUKHOBEHHUE
anmapatHoi omMOKM, YTO OBIBAET KPUTHUECKHM BaXXHO B OTBETCTBEHHBIX CHUCTEMaX C OBICTPBIM
nuKIoM ymnpasieHusa. Ho, B cBOIO odepenb, 3TO NPUBOAUT K YBEIMYEHUIO KOJMYECTBA CIIy4acB

IepeAady yIpaBIeHUS MEXAY BeAyIIUM U BenoMbiM LI1.

C BHUMAHMUE!

N3MeHsATs mapaMeTphl, yCTaHOBIEHHBIE IO YMOTYaHUIO, PEKOMEH TyEeTCS TOJIBKO B
000CHOBAaHHBIX CITydYasiX U IPH TOJIHOHN YBEPEHHOCTH B Pa0OTOCIIOCOOHOCTH KOHTPOJLIEpa ¢
M3MEHEHHBIMH MTapaMeTPaMH, TaK KaK HEBEPHO YCTAaHOBIICHHBIE MTapaMETPBl MOTYT
NPUBECTH K HEKOPPEKTHOH paboTe KoHTposuiepa. [Ipu Hanmuunu cOoeB B pabote
KOHTpOJIIepa He0OOX0IMMO BEPHYTHCS K IapaMeTpam Mo yMOJT4aHHo!

Hacrtpoiika Tatimayra moavis U tariMayra Mactepa Ha moayiaax LI Ill-ro tuma

Ha monynsx IlI-ro Tuma noctymnHa TONbKO BepcHsi BHyTpeHHEH mMHbI JaHHbIX RegulBus OS. s
MOJIyJIeH 3Toro THMa unmepsanr onpoca mooyiet (Cl) B OOJBIIMHCTBE CiTydaeB HE MPeBbIIaeT 1 Mc.
Hacrpoiika mapamerpoB Taiimayr macrepa, Taiimayr Moay/asi OTIMYacTCs OT HACTPOMKH,

OITMCAaHHOM BBIIIIE.

PengakTop mapaMeTpoB IIMH NpeACTaBiIeH Ha pucyHke 17 (BHyTpeHHsAs Bkiaaka Pepakrop

napamMeTpoB muHbI Regul).
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T Regul_Bus_05 x -

CTpYKTYPa WwiHbl Regul
OEwWwKe napaMeTpel yCTpoiAcTEa

PegakTop NapaMeTpoE WhHbl Regul "
A P nap P g ABTOHACTPOKHKA NapaMETR OB

Requl Bus Kordurypauss TalkMayT MacTepa 42 =

4k

TaiMayT Momyns 30
Regul Bus CooTHecerue ¥ Ay

BXDACE/BLIXDADE BKAK4HTE MHCMEKLMIO WHHBL H DWKHDKK O
Regul Bus M3K-ofbekToE BRAKMHTE MHCMEKLMIO KONBLUA WHHGI
AkTHEMPOEATE MA3 & cmyyae MCIKKNKOYEHMA
CocToAHKe ArTMBKpOBATE A3 & CTON D
CKOpOCTE MEMLMANKSALMK MOy ned | Huzkas e
Wrdo pMaums
£ >

Pucynok 17 — Pesraktop mapamerpos mmast ReguIBUS OS (s I11-ro Tuma Moxyseii)

VYcranoBka (akka B 1ojie ABTOHACTPOiika mapaMeTpoB OJOKHPYET BO3MOXHOCTh M3MEHSTH
3HadyeHus napamerpoB TalimayTt macrepa, Taiimayr moaynas. Ilpu akTUBUpOBaHHOM IapameTpe

ABTOHACTPOIKA MAPaAMETPOB [IPOUCXOIUT aBTOMATHUYECKAS [TOJCTAHOBKA CJIEAYIOIIMX 3HAYCHHI:
TO_mo = Trd, 1o He meHee 20 mc, (6)

rae Trd — BpeMs IMKIIa 3371a4l pPe3ePBUPOBAHUSI.
TO_ms = TO_mo+HwErrorSwitchDelayMs+10, (7)

rae HWErrorSwitchDelayMs — 3anep»ka niepeaadn yrnpaBieHusl [0 anmapaTtHoil ommoke (CMOTpu

6osee moapoOHOE onucaHue napamerpa B paszzaene «HacTtpoiika pesepBUpOBaHUS»).

[Tonb30BaTenb MOXKET CaMOCTOSITEILHO YCTaHOBUTH TpeOyemble 3HAU€HUs TailmMayra macrepa u
TaiimayTta MonyJisi. Eciu 3HaueHus taiiMayToB OyayT MPOTHBOPEUUTH BHIIIEONHUCAHHBIM YCIIOBUSM, TO,
nocjae KOMOWISAIMM NPOEKTa, B OKHE cOOOIeHH mnosBuTcs HHpopManus o0 omulOke MiIn

MpenynpexIeHuE.

[Ipu ycranoBke TO mo menee 20 Mc WM MEHEE TpPEeX HWHTEPBAJIOB OIMpoca MOy OyaeT
npenynpexaenue Buna: «He Bemonnsercs ycnosue TO _mo (15) > 20ms u TO _mo (15) >= 3*CI

(150). Cucrema HeycroiiunBa K KOMMYTallMOHHBIM U OMC BO31€HCTBUSIMY.

IloBeneHue pe3epBMPOBAHHOIO KOHTPOJLJIEPA PH HACTYIUIEHUU ABAPUITHBIX
COOBITHH

[ToBenenne pe3epBHPOBAHHOTO KOHTpOJIEpa TPH pa3IMYHBIX BapHaHTaX OTKa30B Oyger
npejicTaBieHoO Ha KoHTposutepe cepuu R500 ¢ koMOMHIpPOBaHHO# cxemoii pesepBupoBanus (PucyHok
18).
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Pucynoxk 18 — KomOuHMpoBaHHas cxeMa pe3epBUPOBAHMUS
CocraB pe3epBUPOBAHHOTIO KOHTPOJLIEpa:
— xpeit 1.1 — 0a30BBIi KpEeWT, B cOCTaBe KOTOPOTO: MOAYJIb UCTOYHMKA MUTaHHSA, MOIyab LIIT
(CPU_A) u moaynb anamoroBoro BeiBojaa (AO1);

— KpeWt 1.2 — Ga30BBIN KpeT, HACHTUYHBIN KpeiTy 1.1(MOIynb MCTOYHMKA MHUTAHUS, MOIYJb

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

— KpeWT 2 — KpeHT pacumpenus, oomuii kpeit mans oboux LI, B coctaBe KOTOPOTO: MOAYIb

HUCTOYHHUKA [TUTAHUA U MOAYJIb aHAJIOI'OBOT'O BBIBOJA (AO)

Hauanesubie ycmoBus: moayns CPU_A (kpeiit 1.1) — Bexymwmii, moayns CPU_B (kpeiit 1.2) —

BeIOMBIIi.

AnnapaTtHasi HeHCIIPaBHOCTH Beayuiero moayJis L{IT

[Ipowusonuio aBapuiiHOe COOBITHE: BBIIIEN U3 cTposi Moayns CPU_A.
amukanms:

— kpe#t 1.1 — Ha Moxayne aHanorooro BeiBoia AOL roput kpacHbIM HHIUKAaTOp Bl,;

— xkpeiit 1.2 — na monyne CPU_B ropur nnaukarop RUN. Ha moayne ananorosoro BeiBoga AO2
TOpUT 3€JeHBIM WHAWKaTOp B2, o3Havarommii, 4T0O MOZYIH BOCIPOW3BOIUT CHTHAJBI

yIpaBiieHus, IepeIaHHbIe M0 BTOpoii mmHe RegulBus;

— KpeWt 2 — Ha moxayne aHaioroBoro BeiBoga AO TopuT KpacHbIM HHAMKAaTop Bl u 3eneHpIM

unaukatop B2.

Cocrosiune moayneir LIT: momyns CPU_B mepemien u3 cocrosnust Bedomwiti (StandBy) B
cocrostaue Asmonommusiii (Active_Standalone).
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Ipousouwno coGrrne Cpaboran taiimayt o Heartbeat
HCUCIIPABHOCTH Bexomoro II1, muHa 2 cTajga akTHBHOM
Vi A \lTaﬁmayT =/ f\
Ll sanasn |L_2HB | Cpabofran TaiimayTt
| | | Macrtepa 1o muHe 1
I I -
3a10KeHHOE | | |
AJITOPUTMOM TOBEJICHUE = | | I
BBIXOJTHOT'O CHT'HAlIa \
Tounocts ;
137015V SR S S )IVA .........
peakuu |
____________ i daxTHyecKoe MoBegeHNE :
AO1 BBIXOJHOT'O CHI'HaIa |
oL AO2 |
I I
I (I -
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Y2 A | | |
- 1 [T
I I
- S | |
I I
____________ 4 I I
Y | |
| | |

Pucynok 19 — IToBenenue curnaia npu Beixoae u3 crpos Moyt L{IT1

IIpu BoccranoBienun wmoxyns CPU_A ero cocTosHHEe W3MEHHTCS CIACAYIONIMM 00pa3oM:
Hnuyuanuzayus (Initialization) = Cunxponuzayus (Sync) — Beodomwui (StandBy). TIpu sToM MoayIth
CPU_B cmenwur cocrosiaue ¢ Aemonomuoiii (Active_Standalone) uwa Beoywuu (Active).

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

[Ipowusonuio aBapuiiHOE COOBITHE: HET MUTAHUS B Kpeiite 1.1.
anukanms:
— xpeiit 1.2 — Ha momyne CPU_B ropur naaukarop RUN. Ha monyne ananorosoro BeiBoga AO2
TOPUT 3€JIeHBIM HHuKaTop B2;

— KpeWr 2 — Ha moayne aHaioroBoro BeiBoga AO roput kpacHsIM MHAMKaTop Bl u 3eneHbIM

uHauKaTop B2.

Cocrosiune monyneir L[IT: Monyns CPU_B mepemen u3 coctosHus Bedomwui (StandBy) B
cocrosiaue Asmonomusiii (Active_Standalone).
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Ipousourno cobeiTHe Cpabotain TaiimayT no Heartbeat
HEHUCIIPaBHOCTH pesepaHoro LI, muHa 2 cTana akTHBHOM
Y1 A \ITaﬁMayT :|/
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I | | Macrepa 1o muHe 1
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Pucynox 20 — [ToBeieHue curnaiia npyu OTCYTCTBUM IUTaHUs B Kpete 1.1

[Ipu BoccranoBnenuu nutanus B kpeiire 1.1 cocrossaue moayns CPU_A u3MeHuTCs CielyroluM
obpaszom: Uuuyuanuzayus (Initialization) = Cunxponuszayus (Sync) = Bedomwui (StandBY). [Ipu sTom
moayas CPU_B cmenut cocrostaue ¢ Asmonomnuiii (Active_Standalone) wa Beoywuii (Active).

AnnapaTtHasi HeucnpaBHocTh Moy AO B kpeiiTe Begymero moayJsi LITT

[Tpousonuto aBapuitHOE cOOBITHE: BBINIENT M3 CTPOS MOIYJlb aHanoroBoro BeiBoga AOl B

kpeiire 1.1.
anukanms:
— xpeiir 1.1 — ma momynme CPU_A penko mwmraer maamkarop RDD, ropur mummkarop HF,
ITOKAa3bIBAIOIIUH, YTO OTCYTCTBYET WJIM HEUCIIPABEH OAMH U3 MOAYJIEW KOHTPOJUIEpPa,

— xpeiir 1.2 — ra moxyne CPU_B ropur naaukarop RDD. Ha monyne anamorosoro BeiBoga AO2

TOPUT 3eJICHBIM HHIUKaTop B2;

— KpeWr 2 — Ha moayne aHaioroBoro BeiBoga AO roput kpacHsIM HHAMKaTop Bl u 3eneHbIM

unaukatop B2.

Cocrostane moxayineit IIT: moayns CPU_A neperren u3 cocrosiaust Beoywuii (Active) B coctostHre
Beoomwii (StandBy). Moayns CPU_B mnepemen u3 cocrosuusi Bedomwii (StandBy) B coctosiHue
Beoywuui (Active).
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ArnmapaTHasi HEUCIIPaBHOCTb IIUHBI 1

Ipomsonto cobrrrue (HF) o pesynbraram quarsocruku AOL
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Pucynox 21 — [ToBenenue curHana npu anmnapatHoi HercnpasHocty moayist AOL B kpeiite 1.1

[To ucreuenun Taiimayra moayhas Beaymwmii momyns CPU_A Opakyer MOIyidb aHajIOrOBOTO

BbIBOZIa AO1 u B pe3ynbTate chopMHUpPYyeTCs MPU3HAK alllapaTHON OIMOKH.
ITpu BoccTaHoBIEeHUU MoyJsl aHanoroBoro BeiBoga AOL B kpeiite 1.1 — n3MeHeHM B COCTOSIHUU

moxayient L1 He mpousoitaer.

AnnapatHasi HeucnpaBHocTh Moy AO B 001eM KpeiiTe pe3epBHPOBaHUSA

[Tpown3onuio aBapuifHOE COOBITHE: BBIMIEI U3 CTPOS MOIYJIb 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 WK ropuT unaukarop ERR.

[Tpu BbIXOJAE W3 CTPOSI OOWIETO MOAYJS HE MPOMCXOAUT MEPEKIIOYCHHUS YIPABICHUS MEXKIY
moxaynsimu LI, ecnu 3apaHee ycTaHOBJICHA 3a/I€pKKa Mepeaadn yrpaBIeHUs 110 anmapaTHON OIMOKe
(HwErrorSwitchDelayMs). 3nauenue 3aiepKKH JODKHO OBITh PaBHBIM HJIM OOJIbIIE HWHTEpBaja
ornpoca moayiiei (Cl).

AnnapaTrHasi HEMCIIPABHOCTb JIMHMU CHHXPOHM3auuu Mexxay moayasamu LT

[Tpousonuto aBapuitHoe coObITHE: OOPBIB CBA3HM Mex 1y Moayasimu LITT.
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Nunukammg:

— xpeiit 1.1 — na moxgyne CPU_A unaukarop RUN ropur, ve ropar nnaukarop 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 uaaukatop RDD u Lk3. Ha monyne anamoroBoro BeiBoga AO2 MHAUKATOP
B2 ropur >keiThIM, O3HAYAOLIMM, YTO MACT 0OMEH 1mo Bropoi mune RegulBus, Ho Moxyias He

BOCHPOU3BOAUT CUTHAJIBI YIIPABJIICHUSI,

— KpelT 2 — Ha Moayne aHaioroBoro BeiBojga AO roput 3eneHbIM MHAMKATOpP Bl u xentbim

uHaukarop B2.

Cocrosiare moxayseit LIT: moayns CPU_A nepemnien u3 cocrosiaust Beoywui (Active) B cocrostHre
Asmonomnwiti (Active_Standalone). Moayne CPU_B mepemen u3 cocrosiaus Bedomwiii (StandBy) B
cocrosiaue Asmonomnuwiti (Active_Standalone), nanee B cocrosiane Quiubra 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
uki 3apauun M l mHa 2 crcuza
| | | HEaKTHUBHOI

! I l

4
TaiimayT 3aIyTHl = UK 3312490

T
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I
I
I
I
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Pucynox 22 — IloBeieHue curHaia rnpu anmapaTHOld HEUCIIPABHOCTH JIMHHUHM CBSI3H MeKay Mo yisiMu LT

Jliig Toro, yToOBI TOce 0OphIBa CBA3HM U cpabaTbIBaHUS 3allUThI OT ABYX Bexnyumux LI BepHyThCs

K IITaTHOM paboTe CUCTEMBI pe3epBUPOBAHMSI, HEOOXOIMMO BOCCTAHOBHUTD JTMHHUIO CHHXPOHU3AIINH.

Crnenyer y4yecTb, YTO B KOHTpOJUIEpAX C TOJHBIM pPE3E€PBUPOBAHUEM (TA€ OTCYTCTBYET KpEHT C
obmumMu Moynsmu aist oboux LIT) mpu oOpeiBe muHMM cuHXpoHM3anuu o6a moxayns LT nepexonsr

B coctosinne Asmonomnuiii (Active_Standalone) m ocyiiecTBiasiOT yrpaBiieHHe HE3aBUCUMO JPYT OT

JpyTa.

JUisi MCKIIIOYEHMS [aHHOM CHUTyallud PEKOMEHAYETCs IepelaBarbh Ipu3Hak akTtuBHocTu [II-

nmapTHepa MOCPEACTBOM (PU3NYECKON JIMHUU CBSI3U. JIJis 3TOro He0oOXOAWMO C IMOMOIIBI0 OJTHOTO U3
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JUCKPETHBIX BBIXOAOB Mepe/aBaTh CUTHAN akTUBHOCTH (curHan Bcerga TRUE mpu 3amymieHHOM
MPUKIATHOM mpoekte) Ha auckpeTHbix Bxoxa LII-mapruepa. Ilpu 3TOM K [aHHOMY IHCKPETHOMY
BXOAY JOJDKHaA ObITh mpuBsizana mnepemeHHas XOtherBusInOperationalExtra, ¢ momormisto KoTopou
napametpy Regul Bus.OtherBusInOperationalExtra mepemaercs THpu3HAaK  aKTUBHOCTH  OT

¢bu3nIecKoro BXoa.

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

Hacrpoiika pesepupoBanus (Redundancy)
HauaJso padorsi

3anycture cpeny pa3padoTku. Co3maiTe Ui OTKPOUTE MPOEKT.
Hacrpolika pe3epBUpOBaHUs COCTOUT U3 CIECIYIOLIUX IIArOB:
— no0aBieHHE B IPOCKT U HAcTpoiika komroHeHta PesepsupoBanue (Redundancy);

— ONHCaHME B MIPOEKTE anmnapaTHON KOH(UTypalu pe3epBUpyeMOro KOHTPOILIEpa;

— Hactpoiika |P-agpecoB ans pesepBupoBaHus Ha Kaxkaom u3 moayned LII (takke Ha

KOMMYHHKAIIMOHHBIX MOAYJIAX B COCTABC KOHTpOHHCpa);

— n00aBleHHE B TPOEKT IMPOTPaMMHOTO KOZA, YKA3bIBAIOWIETO JK3EMIUIAPHI PE3epPBUPYEMBIX

JaHHBIX W BBI3BIBAOIICTO CUHXPOHU3AINI0 B pa6oqu LIUKJIE OJTHOM M3 3aJ1a4.

Jlo6aByienne B mpoekT komnonenra «Pe3epBupoBanue» (Redundancy)

HpI/I CO3JaHUMM HOBOI'O IIPOCKTAa C IIOMOIIBIO MaCTepa KOH(I)I/IpraHI/II/I Regul Ha JTaIllc

JlomosiHUTE/IbHBIE HACTPOMKHU IOCTaBbTE NEpEKIroYaTesb B nojic PedepBupoBanue. KoMroHeHT

PezepBupoBanue (Redundancy) Oyzaer aBroMaTruecku 100aBieH B JepeBo ycTpoicTB (PucyHok 23).

Taxoxe Oyner cozmana 3agada TASK_PLC_PRG ¢ mpuopuretom 1 g I/111-ro tuma ITJIK, nu6o 4
mig  Il-ro Tuma, B mporpaMMHBI  Konx Oyder mno0aBieH BBI3OB (DYHKIMHM CHHXPOHH3AIMH
(Synchronize4) u oqun Oaiit namstu (SharedMemory).

C BHUMAHHE!

Hauwnnas c Bepcuu 1.7.1.0 Ha 3Tane co3paHus HOBOTO MPOEKTa OyIET aBTOMaTHYECKH
no6asieH komnoneHT PezepsupoBanmne (Redundancy OS) B nepeBo ycTpoiicTs
(Pucynoxk 24)

[TonpoOHoe omucanue pabotel ¢ Macrepom koHpurypanuu Regul mpuBeneHo B JAOKYMEHTE

«ITporpammuoe obecnieuenue Astra.IDE. PykoBoacTBo nosib3oBates.
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A, MacTep kordurypaum Regul - o x
JTanbl ﬂ,onoﬂHHTeﬂbele HaCTpOﬁKH

[ cepus nak | Cosgars 3agauy v POU

| Moazne LT | Mopaepxka pesepsmMpoBaHua

®) Pesepeuposanve

) Bes pesepEupoBaHUA

| HacTpoiiku npoekTa

Buibepure wuny

| MposepKa AaHHBIX

| Reguigus

®) Pacuwp i

P plc CTBHD NOAKS Kpe{iTOE pacwumpenns)

() Hepacwupsemsii kortpoanep RS00 (coctout us 1 kpeiita)

RegulBus 0S
) Pacwwp 7]

P plc CTbHD MOAKS KPEATOE pacluMpeHua)

) Hepacwupsemsii konmpoanep RS00 (cocromt us 1 kpeitta)

TV REGUL_R500_51 (REGLL R500 51)
Plc Logic
= Q‘ Application
g Meneamep bubnvoTex
B PLC_PRG (PRG)
17‘ Redundancy
= ﬂ, Kondurypawma sagad

= é RegulBusTask
Regul_Bus.Bus_Task
=g TASK_PLC_PRG

Bpcrs ]

Hasag | | Hanee | | 3akpuiTe |

|l Pc_PrG x| -
1 PROGRAM PLC_FRG ~

=] 2 VAR o
3 stats : PsRedundancy.TS5tat2;
4 SharedVariakle : byte;
5 shared data : PsRedundancy.SharedMemory (SIZEOF (SharedVariable), ADR(Sharedvariable));
€ END VAR

100 % @v

=
1 PsRedundancy.Synchronize3 (FALSE, stats): //§VEROMT CHEXDOHM3AIMM

€ Yorpoiictea POU

100 %

PucyHnok 23 — ABTomaTtHyeckoe 1oOaBiIeHe KOMIIOHEHTa «Pe3epBUpoBaHue» MpH CO3IaHUH

HOBOTO INpoekTa 1o Bepcuu 1.7.1.0

. Mactep koHdurypauum Regul = O X
Stansb! AO"OIIHVITe.ﬂbele HaCTpOﬁKM

[ cepua ik | Cosaars 3azauy v POU

[ Moaens U | Monrepwxa pesepsmposanma

JlononnmrensHbie HACTPOHKK

_) bes pesepsuposanua

| Hacrpoiiku npoexta

I Mposepka AaHHbIX

wuHy

I P

RegulBus
O Pac .

poanep (c CTBIO NOAKS KPENTOB pac

O Hepacwupsemsii koHtponnep R500 (coctout vz 1 kpeiira)

RegulBus 0OS

(®) Pacwupsewmbiii xonTponnep (c

TBIO NOAKS KPeiiToE p

O Hepacwupsremuiii kontponnep R500 (coctout s 1 kpeiita)

= ) besmmreni2é = 1

= I3 REGUL_RS500_61 (REGUL R500 61) ;

=-i=]] Pl Logic
= I3 Application

L

8 PLC_PRG X

PROGRAM PLC_PRG
VAR

3 END_VAR

[ ]

; Menenxep BubnmoTex
{8 PLC_PRG (PRG)
Redundancy0s
= [ Konurypaws sanau
= g TASK_PLC_PRG
o —
=19 Regul_Bus_OS (Regul Bus OS)
= P 0:Rr500_(RS00 Kpeiir)
’ ST_ox_x1x (ST xx x1x)
' PP_00_xxx (PP 00 xxx)
P = cu_00_xoox (CU 00 300x)
B sT_xx x2x (ST xx x2x)

[100% [&

& verpoiicrsa [} POU

Mocneanss kommnsus: @ 0 @ 0 brl'lpemmnmn.‘/ %

<

oo [

T

Monb30BaTens NPoeKTa: (HMKTO)

PucyHnok 24 — ABTomarnuyeckoe J00aBiIeHHe KOMIIOHeHTa «Pe3epBUpoBaHue) MPH CO3IaHUH
HOBOTO TIPOEKTa HaunHasA ¢ Bepcun 1.7.1.0
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Hacrpoiika pesepsupoBanus (Redundancy)

st nob6aBneHuss KOMIOHEHTa Pe3epBHpOBaHMe B CYIIECTBYIOUIMHM MPOEKT MOCTAaBbTE Kypcop Ha

Ha3Banue npwioxkenus (Application), HaxMuTe NpaByr0 KHOIKY MbIIIH. [IOSIBUTCS KOHTEKCTHOE
MEHIO, B KOTOpOM BbIOepuTe Jl00aBHTH 00beKT P = PezepBupoBanue... OTkpoercs okHO J106aBUTH
Pe3epBupoBanue, rjie HaKMUTE KHONKY /[o6asums. KomnoneHt PezepBupoBanue Oyaer momMemieH

B JIEPEBO YCTPOUCTB.

[Ipu pnobGaBneHnn KommoHeHTa Pe3epBMpoBaHHe B TIPOCKT aBTOMAaTHYECKH J100aBIseTCs
oubmmoreka PsRedundancy, koropas ocymiectBisier cBsi3b Mexay wmonyiasmu LII B cxeme
pe3epBUPOBaHUS, MPEIOCTABIAECT UHTEpQEc A ONMUCaHMs JAaHHBIX, TPEOYIOIUX CHHXPOHHU3AIHH,
OCYILIECTBISICT CHHXPOHHU3AINIO pabovero muKia M MPEeJAOoCTaBISET AUArHOCTHUYECKYIO0 HH(OPMAIIHIO

i koMioHeHTa Pe3epBupoBanmue.

IMocTpoenune anmapaTHoii KOH(PUIYPAIINH pe3epPBUPYEMOro KOHTPOJLJIepa

[Toctpoenne ammapaTHOW KOH(MUTrypalMy CTAaHAAPTHOTO KOHTPOJUIEpPA, a TakKe MPUHIUIIBI
no0aBieHHs] KpeHTOB U MoJayJiell moapoOHO omucaHbl B JokymeHTe «lIporpammuoe obecrneueHue

Astra.IDE. PykoBoJCTBO MOIb30BaTEINS».

[TocTpoenue ammapaTHOW KOHGUIypamuu AJsS PE3EPBHPOBAHHOTO KOHTPOJUIEpPA AHAJIOTHYHO, 32
UCKIIFOUCHHEM HaJIu4us 1oJisi Peskum pesepBupoBanmsi B penaktope kpeiita (Pucynok 25). B mose
Pe:xkxum pesepBupoBaHHMsl OTOOpa)kaeTcs, Kakoil BbIOpaH pexuM pesepBupoBaHus ([loanoe wnu
Yacmuunoe). BusyanbHas KOHCTPYKIMSI CXEMbI PE3EPBHPOBAHHS OTOOPA3UTCS B PEAAKTOPE IIUHBI
Regul Bus Bo Bknaake Crpykrypa mmHbl Regul. Eciiu BoiOpaTh B nosne Pe:kum pe3epBupoBaHusi
3HadyeHue /lonnoe, TO B peJaKTOpe LIMHBI CO3JACTCs KJIOH JAHHOTO KpelTa, KOTOPBIN Onpenensercs
Oonee TyckinbiM 1BeroM (Pucynku 26, 27). KioH kpeiita He MOIUICKUT pPENAKTHPOBAHHIO, a BCE

napaMeTpsl U KOHQUTYpaLUIO OH IPUHUMAET C UCXOJIHOTO KpenTa.

Co0TBETCTBEHHO, NP BbIOOpE 3HAUCHUS Yacmuunoe pe3epBUPOBaHUE B COOTBETCTBYIOIIEM IIOJIE,

KpeHlT OyzeT onpeaensaThes Kak oomuid s oboux moayneit LIIT.

g cozmanusi KOMOMHUPOBAHHOM CXEMBI Pe3epBHPOBAHMS HEOOXOIUMO K 0a30BOMYy KpeHTy (c
moxaynem LIT), ¢ BeIOpaHHBIM pekUMOM pe3epBupoBanus [lonnoe, 106aBUTH B MpoekTe K muHe Regul

Bus kpeiit o0muii, ¢ BEIOpaHHBIM PeXUMOM pe3epBupoBanus Yacmuunoe (Pucynok 28).
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Hacrpoiika pesepsupoBanus (Redundancy)

| 79 Re00_ x =

PepakTop kpeiita Requl R600 Anpec kpeiTa: [0 -
R600 Base Crate CooTHecerme Pexm DEBEDBHDOBanm/HA:
BXOA0B/BLIXOAOE

Pasmep kpeWTa: 4
R600 Base Crate M3K-o6bekToB pXp 14 cnoTos b

Macwrabuposatue:
Cocroanue

= +

Wrdopmaums

© cPoaon
© A0B03

o Oo0z:2oM

| Regul_Bus x

O Y
L1 U 00 061

CTpyKTypa wiksl Regul

Pepaktop napameTpoe wwkbl Regul

Regul Bus CooTHecerue
BXOA0B/BLIXOA0E

Regul Bus M3K-obvekToB
Cocrosnue

Wrdopmaums

ST xx x1x (0] PP 00 xxx

®

Pucynoxk 26 — Pepakrop munb! KoHTpoiutepa R500 (cxema ¢ MoJIHBIM pe3epBUPOBAHUEM )

A 08041 AO

ST e x2x ST xx xIx (D) PP 0D o
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Hacrpoiika pesepsupoBanus (Redundancy)

T Regul_Bus x | =

CTpykTypa Wkl Regul

PeaakTop napamMeTpoe Wikl Regul

Regul Bus CooTHecerue
EXOA0E/EBIXOA0B

Regul Bus M3K-o6vekToB
Cocrosnue

Mrdopmaumrs

Pucynok 27 — Penaktop mmHbl KoHTposuiepa R600 (2 kpeiita, ¢ TIOIHBIM PE3CPBUPOBAHKIEM )

| T Regul_Bus X -

CTpyKTYypa wwbl Regul

PenakTop napaMeTpos wikbl Regul

Regul Bus CooTHecetne
EXOA0B/BLIXOA0E

Regul Bus M3K-o6wekTos

Cocrosnme

Wndopmaums

A 08041 AODBO31 ST xcxdx

ST 0 x1x (0 e €U 00 o
MbMirr:

Pucynox 28— Penakrop musbl koHTpoiuiepa R500 (monmHoe + yacTHYHOE pe3epBUPOBAHHE)
Hacrtpoiika IP-agpecos moay.ieii I[I1 B pe3epBupoBaHHOM KOHTpOJLIEpe

IIpu mocTpoeHHH CHCTEM pe3epBHPOBAHUS HEOOXOAWMO HACTPOMTH IMOPTHI Ul IMOJIKIHOYEHUS
JUHUNA cUHXpoHM3anuu (kaHanm 1 w/wim 2) yepe3 Ckanep cetu (BbIOEpHTE B OCHOBHOM MEHIO
Mucrpymentsl = CkaHep cetu). bojee moapoOHOe OmMcaHUe HACTPOMKHM OCHOBHBIX MMapaMeTPOB
npuBefeHo B jaokymenTte «lIporpammuoe obGecneuenue Astra.lDE. PykoBoacTBO Mmoiib30BaTeNs»,

paznen «lloakaroueHre KOHTposiepa K CETH».

JIuHMM CHHXPOHM3AIMU MOTYT OBITH HACTPOEHHI Ha JTro0oM nopty Ethernet moxyns LII1.
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Hacrpoiika pesepsupoBanus (Redundancy)

2 BHUMAHMUE!
He HacTpauBaiiTe JIMHHIO CHHXPOHU3AIMU HA MOPTY, KOTOPBI OTMEYEH 3€JICHBIM LIBETOM,
MHaue OyJeT MOoTepsiHa CBsI3b C KOHTPOJUIEPOM M3 CPebl Pa3paboTKH

Jlist BeIOOpa pesxuma paboThl OPTA, JOCTATOUHO YCTAHOBUTH MEPEKIIOUYATENb B COOTBETCTBYIOIICE

nosie (pyroi pexkuM Ha OpTy OyJeT aBTOMAaTHYECKH 3a0JJOKUPOBaH):

—  Cmamuueckuil adpec — |P-agpec nopra, ¢ KOTOPOro KOHTpoJiep OyAeT OTBeYaTh Ha CETEBbIE
3anpockl. B momsax IP u Mask, Beemute IP-azpec u Macky, COOTBETCTBYIOIIME MOJACETH, B

KOTOpO# Oy/IeT HaXOAUTHCSA KOHTPOJUIEp (U Balll KOMIIBIOTED).

— Jlunua cunxponusayua — xanan moxyns LIl ans opranuszanuu JIMHUM CHUHXPOHHU3AIUU B
pe3epBUPOBaHHOM KOHTpoJuiepe. Boibepure 13 BhIMagaromero cnucka HeoOXoJuMoe 3HaueHNe

(Pucynok 29) u Ha)XMUTE KHOTIKY 3anucams.

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

B Mask

(®) JIHHWA CMHXPOHK3ELMI

Pesepewposanve CPU A kanan 1 n

Pesepeuposanve CPU A kanan 1

Pesepenposanwe CPU A kanan 2
Pesepsuposanve CPU B kanan 1

Pesepsuposanue CPU B kanan 2

Pucynok 29 — OnpeenieHue mapaMeTpOB JHHUN CHHXPOHU3AIHH

Ecnu ucnonb3yeTcst oJjHa JIMHUS CUHXPOHM3aMHU (KaHal 1), TO I0CTaTOYHO BBIOpaTh POJIb MOAYJIS
LIT (CPU A umu CPU B) B pesepBrpoBanHOM KOHTpoutepe (cMmoTpu paszaen «Pomu momyneit L{I1 B
COCTaBe Pe3epPBUPOBAHHOTO KOHTPOJIIEPa») U OyIeT aBTOMAaTHYECKH MIPOCTABIICH 3ape3epBUPOBAHHBIIN

IP-agpec (Tabmura 3).

Tabnuna 3 - IP-agpeca mopTOB JMHUN CHHXPOHU3AIUH

CPU_A CPU_B
Kanan | 192.168.98.1 192.168.98.2
Kanan 2 192.168.99.1 192.168.99.2

[Ipu HanMuuu BTOPOM JMHUM CUHXPOHM3AIMH (KaHal 2), 3HaYeHHE B BbIMAJAIOLIEM CIIHUCKe OyaeT

npocTaBiieHo aBTomatnuecku (Pucynok 30)
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Hacrpoiika pesepsupoBanus (Redundancy)

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

() Cratuueckwii agpec

1P Mask

(®) JuHKA cHXpOHUSaLMIM

| Pesepeuposanwe CPU A kanan 2

‘ Pesepsuposanve CPU A kanan 2

Pucynox 30 - Onpenenenue nmapaMeTpoB BTOPOH JTHHUN CHHXPOHU3AIHH

() Crammuecknii agpec
P Mazk

(@) JlwHWA cMHXpoHKM3aLmMn
Pezepevposanue CPU A kanan 2

) DHCP

Ouncrure

Janmcate®

Pucynox 31 — CoxpaHeHre U3MEHEHHIH

NHOOPMALIUA

st coxpanenus: BHeceHHbIX n3MeHeHui Ha [1JIK HeoOxoamumo HakaTh KHOTIKY 3anucams

(pm 3TOM, OYIET MOSBIATHCS HATTOMUHAHUE - «*» ¥ KOHTYp KHOTKH Oy/IeT OKpAIlIeH B

KpPAaCHBI IBET).

[Mocne nazHauenwus [P-anpecoB u HaXkaTusi KHONIKK 3anucamsp, IoTpedyeTcs nepe3arpy3uTh

L[H I BCTYIUICHHS B CUJTY CETCBBIX HACTPOCK

Jlanee HEOOXOAMMO MOJKIIOYUTHCA KO BTOpoMy Moxay:ito LIIT B pesepBrUpoBaHHOM KOHTpOJIEPE U

MPOM3BECTH aHAJIOTHYHbIe HacTpoiku (PucyHok 32).

PesepBupoBanue
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Hacrpoiika pesepsupoBanus (Redundancy)

~portd0 (MAC: C0:35:C5:8B:2C:.C4)
() Cratuueckwii agpec

I Mask

=
. JMHKa cu HXpOHWSaLUKK

Pezepewposanwe CPU B kanan 1 -

) DHCP

OuncTute Janucate

~ port50 (MAC: C0:35:C5:8D:8A:20)
(®) Cratuuecikwii agpec
P Mask
172 . 20 . 34 181 255,255 .24, 0 | /| 23

MiHua CHHXPOHWSaLWMK

. - |

) DHCP

OuncTute Janucate

~ portb0 (MAC: C0:35:C5:83:CA:BS)
() Cratuueckwii agpec

I Mask

=
(®) [TaHWA cUHXpOHKUZaLAKN

Pezepewposanwe CPU B kanan 2 -

) DHCP

OuncTute Janucate

Pucynox 32 - [Ipumep Hactpoiiku Broporo moayisi LIIT (CPU B) B pesepBiupoBaHHOM KOHTpOJUIEPE C IBYMSI IMHUSIMH
CHUHXPOHH3AINN
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Hacrpoiika pesepsupoBanus (Redundancy)

Kondurypanusi kommyHukanuoHusix moayJei Ethernet B pezepsupoBanHoii cucreme

KOMMYHI/IKaLII/IOHHI)Ie MOOYJIHN MOT'yT pa6OTaTB B CXEMC IIOJIHOT'O, HYaCTU4YHOI'O n

KOMOWHUPOBAHHOTO PE3E€PBUPOBAHUS.

Bo Bcex cxemax pe3epBUpPOBaHMS JaHHBIE TPAHCIUPYIOTCS ¢ obomx moxmyned LIII-mapTaEpOB.
PasHuna cocTouT nMIIb B TOM, YTO B CX€M€ IIOJHOrO pe3epBupoBaHus Kaxabid LI Tpanciaupyer
JAHHbIE 4Yepe3 CBOM KOMMYHMKALIMOHHBIM MOIyjdb, a B CX€MaX YaCTHYHOI0/KOMOMHHUPOBAHHOI'O
pe3epBUpPOBaHUs Yepe3 OOMMUNA KOMMYHUKAIIMOHHBIA MOAYNb. TpaHCISAUS JAaHHBIX B Pa3IAIHBIX

CXeMax pe3epBHUPOBAaHUS IIPUBEACHA HA pUCYHKE 33.

Benompbrii
moayas CPU B

Benymmii Benombiii Benxymmii

—> —>
moayab CPU A monyas CPU B moayab CPU A

KoMMyHnKkanmoHHbIN KoMMyHnKkanuoHHBII KomMMyHnKanuoHHbIH
MOZYJIb MOAYJIb MOAYJIb

EthernetI EthernetI EthernetI

VYcnoBHbIE 0003HAYCH UST:

<= — JIUHWS CHHXPOHM3ALUHA

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

Pucynox 33 — Tpancsanus gaHHbIX ¢ Moxysieit LI1 B pa3muvHbBIX cxemax pe3epBHPOBaHUS

Jlyis HacTpOWMKHU IMapameTpoB, 3aiaute Ha BKIanky Pemakrop moayiass CP Ox 021, rme Oymyr
MpEJICTAaBICHBl BCE TMapaMeTphl ceTeBol KoHpurypamuu. OOmiee omucaHue MapaMeTpoB
KOMMYHHKAITMOHHBIX MOAyled mpuBeneHo B aokymeHTe «[Iporpammuoe oGecrneuenue Astra.lDE.
PykoBoscTBO moOnb30BaTens», pasfen «3ajaHue TapamMeTpoB  MOAYJIEH KOMMYHHKAIIHOHHOTO

poIeccopan.

[Tpumep nactpoiiku IP 1 MAC anpecoB B KOMMYHHKAIIMOHHOM MOJIyJIE TIPUBE/ICH Ha PUCYHKE 34.
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Hacrpoiika pesepsupoBanus (Redundancy)

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 34 — [Ipumep HacTpotiku nopta 2 Ha Moayie CP Ox 021 B cxeMe 4acTHYHOTO pe3epPBUPOBAHUS

[Tpu naxxatuu Ha kHONIKYy Ceenepuposams MAC #1 (#2) 6 penaktope Monyins renepupyrorces MAC
anpeca st CPU A u CPU B B cxemax:

— TMOJHOro pe3epBupoBanus — pazusie MAC anpeca;

— YacTHYHOro pe3epBuUpoBanus — oguHakoBeie MAC anpeca.

Q BHUMAHMUE!
B cxeme mosiHOro pe3epBUPOBAHUS KPEHTa, B KOTOPOM PACIIONOKEH KOMMYHHKAIIMOHHBIH
MOJTyJIb, HACTPOWKA OIMHAKOBBIX (WM U3 01HOM moyceTH) [P w/umm ogurakoBeix 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 yaCTHYHOIO pe3epBUPOBAHMSI KPEUTA, B KOTOPOM PACIIONOKEH
KOMMYHUKaIIMOHHBIN MOAYJb, TPH Ha3HaYeHUN oJuHaKoBbIX MAC-afpecoB Ha OJHOM
NOPTY JAHHOTO MOJYJIsl, OOMEH JaHHBIMHU OYJET NPOBOAUTHCS TOJBKO C BEAYIIMM MOAYJIEM
LI1. Ha3snauenue oaunakoBbix IP-afapecor ¢ paznmuunsiMu MAC-agpecaMu MOXKET BbI3BaTh
KOH(QITUKT 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, BO3MOXKHA TOJBKO MPH YCTAHOBKE
onuHakoBbIXx MAC ampecoB IiIs OJHOTO M TOTO JKe opTa B 00oux Moayisx LI1
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Hacrpoiika pesepsupoBanus (Redundancy)

Kon¢urypanus KoMMyHUKAUMOHHBIX MoayJiell RS-485 B pesepBupoBaHHOl cucTeme

KOMMYHI/IKaHI/IOHHBIe MOOYJIHN MOT'yT pa6OTaTB B CXEMC IIOJIHOTO, HYaCTU4YHOI'O n

KOMOWHUPOBAHHOTO PE3EePBUPOBAHUS.

B 3aBucMMOCTH OT CXEMBbI pPE3epBUPOBAHMS JAaHHBIE OYIyT TPAHCIMPOBATHCS CIEIYOIIHM
o0OpazoM:

— IIpH MOJHOM PEe3epBUPOBAHUU — JJaHHBIE TpaHCIUpyroTcs ¢ oboux L{I1-mapTHepoB yepes cBoit
KOMMYHHKAIIMOHHBIN MO/YIIb;

— MpU YaCTMUYHOM PE3EPBUPOBAHUHU — JIAHHBIC TpaHCIUPYIOTCs ¢ Benyuero monayis LIT gepes

00K KOMMYHHUKAIIMOHHBIA MOJTYJIb.

TpaHcasus TaHHBIX B pa3IMYHBIX CXeMaX pe3epBUPOBAHUS MPUBEICHBI HA pUCyHKax 35, 36.

Benymmii Benxompbrii Benomblii Benyumit

—> >
moayab CPU B moayiab CPU A moayab CPU B

moayab CPU A

KoMMyHHKAIHOH HbIH KoMMyHHKaMOH HbII
MOIYJIb MOy b
RS-485 RS-485

YcnoBHbIE 0003HAYEH UL

@) — IIVHUS CHHXPOHU3AHH

<«—» — nepsas muna RegulBus

<4—Pp — Bpropas muHa RegulBus
— IIMHa B pe3epBe

Pucynox 35 — Tpancnsauust qansbix ¢ Mmogyseit L{IT B cxeme 4acTHYHOTO pe3epBUPOBAHUM YepPe3 KOMMYHHUKAIMOHHBIE
Moxyau RS-485

Benymmui Benomblii
moxayabr CPU A moxyias CPU B

KoMMyHuKanOHHbIH KoMMmyHnkanuoH Hbli
MOJYJIb MOIYJIb

RS-485 I RS-485 I

Pucynoxk 36 — Tpancmsanus nanaeix ¢ Moayneit LII1 B cxeme NoOIHOTO pe3epBUPOBAHUN Yepe3 KOMMYHHUKAIIOHHBIE MOJTYJIH
RS-485

[TonpoOHOE omMcaHWe HACTPOWKH pe3epBHPOBaHUS KOMMYyHUKamuoHHoro moxyias CP 01 031
npuBeeHO B JokyMmeHTe «Hacrtpoiika oOmeHa nanHsiMH 10 mpotokory PROFIBUS DP Ha
koHTposuiepax cepun REGUL RX00. PykoBoAcTBO 110JIb30BaTENSN.
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Hacrpoiika pesepsupoBanus (Redundancy)

Pe3epBupyeMble mepeMeHHbIE H POTPAMMHPOBAHHE KOHTPOJLIEpa

Crucok pe3epBUpPYEMBIX IMepeMEHHBIX (QopMHUpyeTcs IOJb30BaTeIeM Ha JTamne pa3padoTKu

IIPUKJIATHOMN IPOIPaMMBI.

Q BHUMAHUE!

POINTER-niepeMeHHbIC HEb3s OOBSBIATE B 001aCTAX TAaHHBIX, KOTOPHIC
KOHTPOJHMPYIOTCS pe3epBUpoBaHreM. Tak Kak 3HAUCHUsI, KOHTPOJIUPYEMbIE
pe3epBHUpoBaHuEM, nepenarorca Ha Apyroi ITJIK Bo BpeMsi CHHXpOHHM3aLUH, TO 3HAYEHUS
yKkazarenst OyyT HefielcTBUTENbHEI Ha ipyrom [1JIK, moToMy 4TO maMsTh TaM MOXET OBITh
pacnpezenieHa MHaYe

[Mpu xoMmwiAnmu GYHKOUS pE3ECPBUPOBAHUS TPOBEPSET, PACIIONOXKEHBI JIM IIepEMEHHBIE-
yKazateau B o0JacTd, KOHTPOJIMpPYEeMOHl pe3epBUpoBaHMeM. Jljig KakJIoW NepeMeHHON-yKa3aTes,
oOHapy>KeHHOH B TakoW 00jacTd, BbAAETCs HpedynpexaeHue. B uyacTHocTH, B OKHE COOOIIEHUM
HOSIBIIIIOTCS.  CTPOKM € Ipeaynpexaalomel uHbopmanuel clegyomero THma: «YKa3zaTelu

3aIpeleHb! st pe3epBupoBanus. ..» (Pucynok 37).

Komnunauma - |ﬂ' 2 ownBok |{§} 11 npegynpexaeHwii |'ﬂ' 0 cooByeHwi | > O

OnucaHue

—-—- KomMnmnawa : Mpunosenne: REGUL_RS00_71. Application
¥ YiasaTenw sanpelleHsl 4NA pesepsMpoBaHua, Signature: TestRed?, Variable: b, Source POU.sh1
¥ YiazaTenw sanpelyeHsl 4NA pesepEMpoBaHUa, Signature: TestRed, Variable: b, Source POU.sh2

¥ YiazaTenw sanpelleHs! 4NA pesepEMpoBaHUa. Signature: TestRed3, Variable: b, Source POU.sh3

Pucynox 37 — [Ipenymnpexnaroniie CoOOIIEHNUs O MONaJaHuU YKa3aTenel B 001acTh pe3epBUPYEMbIX JaHHbBIX

2 BHUMAHHUE!

BynbTe 0CTOPOXKHBI IPU HCHOIB30BAaHUH AECKPUIITOPOB (haiioB M JECKPUIITOPOB

OMEPAMOHHON CHCTEMBI, TOCKOJIBKY OHU MOTYT MPUBECTH K PA3HBIM JaHHBIM HA KOXKJIOM
ns3 [TJIK

[Tonb3oBarento HEOOXOAUMO ONPENENIUTHCS C HEOOXOIUMBIM M JIOCTaTOYHBIM Habopom
pe3epBUPYEMBIX JIaHHBIX, YUUTHIBAsl, YTO HEOOOCHOBAHHOE BKJIIOUEHHE OOJIBIIOTO 00beMa JTaHHBIX B
3a7a4y CHHXPOHHU3AlMM MOXET NPUBECTH K YBEIMYEHUIO IMKIA 3aJa4d PE3EpPBHUPOBAHUS.
PexoMenayercs mpeiBapuTeIbHO O0BEAMHUTH CUHXPOHU3UPYEMbBIE IEPEMEHHBIE B CTPYKTYPBI, YTOOBI

YMCHBIIHUTDH KOJIUYCCTBO 00BEKTOB CUHXPOHU3AIUH.

Heo0OxonuMo MOMHUTH, YTO KOPPEKTHO CHHXPOHHU3YIOTCS MCXOJHbIE JAaHHBIE TOJBKO JJISi OJHOM
3a7a4d — ISl TOH, B KOTOPOW OCYIIECTBIIETCS BbI30B pyHKIMK Synchronize. MicxonHbie faHHbBIC IS
OCTAJIbHBIX 3aJla4, BBINOJHIEMbIX Ha pPE3EPBUPOBAHHOM KOHTPOJUIEPE, MOTYT OBITh 3aMEIICHbI

JAaHHBIMU, TTIOJyYEHHBIMU B pe3yJIbTaTe paboThl APYTUX 3ajau.

MakcumainbHbIii  CyMMapHbIii  00beM pesepBupyemoii mamstu (6iokoB  SharedMemory wu
CrossMemory) cocraBisier:

— 500 K6 (200 K6 - no Bepcuu CIIO 1.6.5.4) - s kortposuiepoB ¢ moayisimu LT I/111-ro Tuma;
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Hacrpoiika pesepsupoBanus (Redundancy)

— 100 Ko - nns xontposiepos ¢ moayiasmu LI 1l-ro tuma.

Hwke mpuBeneHO omnucaHHEe KOMIIOHEHTOB, KOTOpbIE€ MOTPEOYIOTCS TMpH  HAIUCAHUU

I0JIL30BaTEIIHLCKOM IMporpaMmeal.

B MomenT Bb13oBa Synchronize kaxzapiit Moxyiab LI1 cHHXpOHU3UpPYET 00JIACTH Pe3epPBUPYEMbIX
nanHbIX. CyIlIecTBYIOT J[Ba THIA JaHHBIX pesepBupoBanus: SharedMemory u CrossMemory,
KOTOpPBIE PETUCTPUPYIOTCS C TOMOIIBI0 OJHOMMEHHBIX (YHKIHOHATBHBIX OnokoB (Db) wu3
oubnmorekn PsRedundancy.

biox SharedMemory mnpu CHHXpOHM3AIMKM BCErAa KOMUPYET yKa3aHHbIC TaHHBIC OT BEAYIIETO
monynss LI k BemomoMy, 3aMeHss JaHHBIE, KOTOpble ObulM Ha BemomoMm Monyie LT no

cunxponusanuu (Pucynoxk 38).

Benymmit monyis LT Benomeiit monyns LT

"SharedMemory "SharedMemory

Jlo cunxpoHu3anun i i i i
! Data 1 ; ! Data 2 ;

/SharedMemory ) / SharedMemory Ve
! Data 1 ; ! Data 2 ;
/'SharedMemory \ /' SharedMemory \
ITocne i i i i
CHUHXPOHHU3AIMH i Data 1 | i Data 1 i

Pucynoxk 38 — BJ‘IOK SharedMemory

brox CrossMemory npu CHHXpPOHU3AIUN OCYIIECTBISIET OOMEH JaHHBIMH Mexay Momyssivu LTT
(Pucynok 39). C ero moMoIbpio, HapuMep, B CXEMe MOJHOTO PE3CPBHUPOBAHUS MOXKHO CPABHUTH

JIOKAJILHOE COCTOsIHUE BX0Ja N ¢ cocTosHMeM Bxoaa N Ha MonayJie I_IH-napTHepe.

Benymmii moxysis IIT (CPU A) Benomsrii moayas LI (CPU_ B)
i érossMemory ; i CrossMemory h
CHixporH3a ' |LocalData| |RemoteData ' | LocalData| |RemoteData
| (CPU_A) (CPUB) | | | | (CPU_B) (CPU_A)

Pucynox 39 — biok CrossMemory

Kaxnpiii Bb130B yHKIMu Synchronize npuBoauT k oOMeHy NaHHBIMEA Mexay moayismu LT u

CHHXPOHM3AIIMH IMKJIA JIJIS 3aJ1a41, B KOTOPO#i BbI3BaH Synchronize.
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Ecnu Ttpebyercsi cratucTuka o paboTe alropuTMa CHHXPOHH3AIMU, TO MOXHO BOCIOJIb30BaThCS
¢ynkuuerr Synchronize4, ananoruynoit Synchronize. Ona J0moNHUTENBHO TPeOyeT yKa3aHUs eIle
OJTHOT'O BXOJIHOTO IMapaMeTpa — CChUIKH Ha 00bekT Trra PSRedundancy.TStat2 (crartuctuka). [Tocie
BbI30Ba Synchronize4 B stor 00beKT OydaeT momerneHa WH(GOpPMAIUsS O BPEMEHH, 3aTPayeHHOM Ha
CUHXPOHU3AIHI0, 00beMe CHHXPOHU3UPYEMBIX JaHHBIX, COCTOSIHHH U T.M. CTATHCTUKY TaK)Xe MOKHO

MOCMOTPETh B HacTpoiikax o0bekra Redundancy Ha Bkiajke MOHUTOPHHT.

Oyukius  SwitchToStandby — 310 mpemnoxkeHwe mapTHEPY B3ATh YIpaBiIeHHE Ha CeOsl.
BosBpaiaer sorndeckoe 3HaueHue True, eciu mepenava ycnemiHa. 3HadeHue False BosBparmaercs,
ecau moxyib LIII-mapTHep OTKa3ajics CTaTh BEAYIIMM, HApHUMEpP, M3-3a TOTO, YTO MOIHAT (iar

OIMUOKH 1O MKHE (HEUCIPABEH KaKOW-TUO0 U3 MOJTYJICH).

Texyuwmii pexxum mMoayiast LIIT moxuo yBumeTh ¢ momomibio ¢yHkimu GetMode. Bosspaiiaembie
3HaueHHs onucaHbl B cTpykrype RedMode 6ubnuorexn PSRedundancy, TekctoBoe mpezacraBiieHHe

TaK)Ke II0Ka3aHO B IIPUMEDE.

ISCpuA tpuznak waentudukamuu {11 kak CPU_A wim CPU_B. 3nauenue ¢nara He 3aBUCHT OT
Tekymero pexuma moayns LIT B cxeme pesepBupoBanus u Ha onHom moxayne LIIT Bcerma True, na
apyrom — False.

[Ipumep mporpaMMHOTro KoJa:

O0baBJIeHHE

PROGRAM PLC PRG

VAR
stats : PsRedundancy.TStat2;
redmode : SINT;

SharedVariable : STRING(80) ;
SharedvVariableAfterSync : STRING (80);
//BHavYeHne oOmer MNepPeMeHHOM MNOCJEe CHUHXPOHM3ALINNA
LocalVariable : STRING(20);
RemoteVariable : STRING(20) ;
//INaHHEE KOMNMPYKTCS BCerna C Benymero MomyJis I
shared data : PsRedundancy.SharedMemory (SIZEOF (SharedVariable),
ADR (SharedVariable)) ;
//O0BMeH MaHHEBIMM MEXIy MOIyJiaMu I[I]
cross_data : PsRedundancy.CrossMemory (SIZEOF (LocalVariable),
ADR (LocalVariable), ADR(RemoteVariable));
//yKazaHmne CHUHXPOHM3almm objiacTu M-rnaMsaTu
shMWRedMem : PsRedundancy.SharedMemory (ADR ($SMW10000) - ADR ($MWO)
+ SIZEOF ($MW10000), ADR (%MWO)) ;

wsModeDescription : WSTRING;
IsStateActive : BOOL;
IsDefaultPlc : BOOL;
END VAR
Peanuzanus

IF PsRedundancy.IsCpulA () THEN

SharedVariable:= 'DefaultPLC';

LocalVariable := 'LocalVariablel';
ELSE

SharedVariable:= 'Non DefaultPLC';

LocalVariable := 'LocalVariable2';
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END IF

PsRedundancy.Synchronized (FALSE, stats); //byHKIMS CUHXPOHMUI3AIIANA
SharedVariableAfterSync := SharedVariable;
Redmode := PsRedundancy.GetMode () ;
//cocTosHme Monmysis LIl B cxeMe CHUHXPOHMU3AIINNI
CASE redmode OF
PsRedundancy.CONN _ERROR : wsModeDescription := "CONN ERROR/Ommbka coenuHeHus ";
PsRedundancy.DISABLED : wsModeDescription := "DISABLED/BrkjwouyeHO";
PsRedundancy.BOOTUP : wsModeDescription := "BOOTUP/BkiioueHue";
PsRedundancy.SYNC : wsModeDescription := "SYNC/CuHxXpoHM3auUA";
PsRedundancy.STANDBY: wsModeDescription := "STANDBY/Benmowmeui";
PsRedundancy.ACTIVE STANDALONE : wsModeDescription :=
"ACTIVE STANDALONE/ABTOHOMHBIL" ;
PsRedundancy.ACTIVE : wsModeDescription := "ACTIVE/Benmymmit";
ELSE
wsModeDescription 1= "o
END CASE
IsStateActive := (redmode=PsRedundancy.ACTIVE) OR
(redmode=PsRedundancy.ACTIVE STANDALONE) ;
IsDefaultPlc := PsRedundancy.IsCpulA(); //oma ormmums momyser [T
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Hactpoiika pezepsupoBanus ¢ Bepcuu CINIO 1.7 (Redundancy OS)

YcraHoBUTE Ha KOMIBIOTEp MpHKIAAHOE HporpaMmHoe obecneuenue Astra.lDE. Omnucanue

mporecca YCTAaHOBKM IPOTPaMMBI, a TakKe MHCTPYKLIMHU MO paboTe ¢ MporpaMMoill NMPUBEACHBI B

nokymente «lIporpammuoe obGecnieuenue Astra.IDE. PykoBonuctBo momw3oBarens». IIporpamma

YCTaHOBKH M JJOKYMEHTAI[Ws JOCTYITHBI Ha caiite WWw.reglab.ru.

2 BHUMAHHUE!

Ilepen obnoBernem CIIO mo Bepcuit 1.7.0.x m 1.7.1.X, 00s13aTeTbHO 03HAKOMBTECH C
onurcanueM B JokymenTe «lIporpammuoe obecriedenue Astra.IDE. PykoBoactso
moJTb30BaTes» B pazzaeie «Oonosnenue 110 xouTpomrepa. OcoOeHHOCTH OOHOBIICHUS
CIIO 10 1.7.0.0 u mo 1.7.1.0»

OTianunTenbHbIE 0CO0CHHOCTH MeXaHu3Ma pe3epBupoBanus ¢ Bepcuu CII1O 1.7

IMonnepsxkka komnonenTa Pesepsuposanue OS (Redundancy OS).

OCHOBHBIE MOMEHTHI:

OCHOBHOH ()YHKITMOHAJT pPE3CPBHPOBAHMSI BBIHECEH B OTICIBHBIA TOTOK, BBITIOJHSECMBIHA

HCIIOCPCACTBCHHO Ha OHepaHHOHHOﬁ CHCTEMC,

KOH(QHUIYypUpOBaHHe Ha0Opa pe3epBHPYEMBIX IEPEMEHHBIX MOKET HPOU3BOIMTHCS Yepes
Bkiaaky PesepBupoBanue OS (Redundancy OS) =IlepemeHHble Jjs1 pe3epBUPOBAHMSA,
0e3 HeOOXOAMMOCTH BHECCHHS M3MEHEHHH B MCXOMHBIH KoJ mpoekta. IIpu 3ToM umeeTcs
BO3MOXKHOCTh ~ yKa3aTh  PE3CPBHPOBAHHBIC  TEPEMEHHbIE B  KOAE  MOCPEICTBOM

COOTBETCTBYIOIIETO aTpulyTa;

I[O68.BJ'I€H (1)YHKI_[I/IOH8.J'I CUHXPOHU3alIUU BPEMCHU MCXKAY BCAYIIHUM U BCIOMBIM ]_[H Ha Oase
NTP;

J00aBJIeHa BO3MOXHOCTh PE3EPBUPOBAHUS TMEPEMEHHBIX B HECKOJIBKHUX 3aJadax, HO TOJIBKO
OJIHa 3a/aya TOJIHOCTBIO CHUHXpPOHM3UpyeTcsa 1o BpemeHu wucnoianenus c LI s
«aCUHXPOHHBIX» 3aJa4 HE TapaHTUPYETCS COOTBETCTBHE 3HAYEHUU PE3epPBUPOBAHHBIX
MepeMeHHbIX W IUKJIOB 3amad Ha oboux IIII. T.e. 3HaueHme mepeMEeHHOM, MOTYyYEHHOH H3

BTOpPOIo L[H, MOKET HC COOTBCTCTBOBATH TCKYLICMY HUKITY 3a/Ila4X Ha IICPBOM HH

HauaJso padorsl

HaCTpOﬁKa pE3CPBUPOBAHUA COCTOUT U3 CICAYHOIIUX ITAroB:

1.
2.

JloGaBiieHue B IPOEKT U HacTpoiika komrnoneHTa Pesepsuposanne OS (RedundancyOS);
Ormmcanue B MPOEKTe amnnapaTHol KOHGUTYpaluy pe3epBUPYEeMOro KOHTPOILIEpa;
Hactpoiika IP-anpecoB s pezepBupoBanus Ha kaxaom u3 moayieit LI (Takxe Ha
KOMMYHUKAIIHOHHBIX MOJTYJISIX B COCTaBE KOHTPOJLJIEPa);

OmnpeneneHne CHHXPOHU3UPYEMbIX IEPEMEHHBIX (B KOJIE W/WJIM Ha COOTBETCTBYIOIICH

BKJTQJIKE).
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Hactpoiika n. 2,3 BBINOJHSAETCS 110 AQHAWIOTMU C MpEAbIAYLIEH BepcHel pe3epBUPOBAHUA (CM.

OIHMCaHUE BBIIIE), U3MEHEHUSI KOCHYJUCH 1. 1,4 (CM. onucaHue HUXKE).

Jo6aBiieHue B mpoeKT koMmnoHeHTa «Pe3epBupoBanue OS»

NHOOPMALNIUA

IIpu cozganum HOBOrO MpoeKTa ¢ nomoupo Macrepa koHpurypauuu Regul Ha sTane
JlonmoTHUTEIbHbIE HACTPOMKH, TOCTABUB MEPEKIIIOUaTeNh B mojic PesepBuponanmue,
OyzeT aBTOMaTHYECKU 100aBJICH KOMIIOHEHT pe3epBupoBanus — PezepBupoBaHue
(Redundancy). Hauunas ¢ Bepcuu 1.7.1.0 aBToOMaTH4yecku OyaeT 100aBIeH KOMIIOHEHT
pesepBupoBanus Pesepsupoanne (Redundancy OS)

JHoGaButh koMrioHeHT «Pe3epupoBanue OS» Ha Bepcusax 1.7.0.X MOXKHO OHHM U3 CIIEAYIONTUX

CIIOCO0OB:

— A I[O6aBJ'IeHI/IH KOMIIOHCHTA Pe3eanpOBaHne OS s CYIIECTBYIOIIMH IIPOEKT ITOCTABLTE

Kypcop Ha Ha3BaHue npwiokenus (Application), HaxxmuTe TpaByrO KHOINKY MbIIIH. [losiBUTCS
KOHTEKCTHOE MEHIO, B KOTOpoM BbiOepuTe JloGaBieHne o0bekTa P = Pe3epBupoBanHme
OS... Otkpoercs okao Jlob6aButh PesepBupoBanue OS, rae Haxxmute KHOUKY /Jobdasump

(Pucynok 40). Komnonent PesepBupoBanue OS Oynet moMeIieH B I€peBO YCTPOMCTB.

YcTpoicTea > o X
= PeseosHposarite -
= “‘T‘ REGUL_R500_61 (REGUL R500 61)
=] Pl Logic
+ ﬂ Al
£ T' Regul_| b
B Konuposate

T Regul_Bus X -

| CTPYKTYPa Whhbl Regul

PegakTop napamMeTpos WwiHel Regul

Bripesate
| Bus CooTHecekMe
joB/BEIXOA0E

Berasute

x ¥aanute

| Bus M3K-o6bexToB

jDAHNE

Pedaktopunr 3

— nns poOaBieHusi komnoHeHTa PedepBupoBanue OS B IPOEKT, CO3JAaHHBIM B MPEIbIAYIICH

Bepcun  CIIO

Cooiictea... {gi Communication Manager...
% Db_Structs...

JoGaeneqne obbekTa 3 | = DUT.

" LoBasute nanky... 2 HartDevice..

. Pesaktuposats oBbekT & LIbCRC..

e T Persistent-nepemennsic...
£ Noruw 5 Pou..
¥A4anuTe NPUNCKEHNE U3 YCTPORCTER @ POU ana HeRBHBIX NPOBEPCK...
.}
2 Yarpoicrea D =el N &: Troce JobGasute Pesepenposanne 05
[EI Coobwennn - scero 0 owwbok, 0 npeaynpesaenmi, 1 coobueri ] & Breyanmauns..
Mocneanss komnanaAuma: € 0 & 0 Mpearommin, o .’ Ia BhewHnibaiing
=0 WnTepdeiic.. PezepeupoBatne 05
1 Koneepcna eanHi,.
¥y Kondurypauma Tpesor...
TE Menepxep Busyanusagmm... Wra:
Sl Menegxep sanncn Tpengos...
EZ  MeHempkep MCTOUHWKOE AZHHBIX...
i Menemkep peenTog...

5_-‘ Myn nzoBpaxeHnid...
|Z, Pesepeuposanne..,
Pesepeupoeanne 05..
“}, CHMEDNBHEA KOHBWUIYpaLKA.., Tz
| % Cnwcok rnoBanbHbix NEPEMEHHEIX..,

Pucynok 40 — Jlo6aBnenne komnoneHra Redundancy OS

(mo

BEPCUU

1.7.0.0),

He00X0IUMO

Oymer

YAQIUTh

KOMITIOHCHT

PezepBupoBanue
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Pe3epBupoBanue... u 100aBuTh HOBbIH Pe3zepBupoBanme OS (kak ONUCAHO BBHIIIE),

OCYIIIECTBUB MPHU 3TOM BCE HEOOXOIUMBIE HACTPOUKH 3aHOBO.

[Ipu nobaBnenun kommoHeHTa PesepBupoBanne OS B MPOEKT aBTOMATHYECKH J100aBisieTCS

o6ubmuoreka PsRedundancy OS.

3anmyck pa3jM4YHbIX BepCHil pe3epBUPOBAHUS

[Ipu 3arpy3ke HpOEKTa, COAEpKalIero OOBEKT pPEe3epPBHPOBAHMUS, MPOMU3BOIUTCA MPOBEpKAa Ha
COOTBeTCTBHE 3HaueHHUs mapamerpa RunDriverType B cekiuu [PsRedundancy] koHdurypammoHHOro
daiina runtime.cfg c 00beKTOM pe3epBUPOBAHHMS:

— mis komnoHeHTa Pe3zepBupoBanme (Redundancy) - mapamerp RunDriverType wmoxer
OTCYTCTBOBATh WJIM UMETh 3HaueHue RT:

[PsRedundancy]
RunDriverType=RT

— qs komnoneHTa PesepBupoBanue OS (RedundancyOS) - mapamerp RunDriverType umeer
3nauenue OS:

[PsRedundancy]
RunDriverType=0S

Ecnu 3HaueHune napameTpa He COBMAJAET C 0ObEKTOM PE3ePBUPOBAHUS, TO IPOUCXOIUT MEepe3anuch
3HaYeHHWs B KOHQHrypauuoHHoM (aitne runtime.cfg u BeiBoautcsi cooOmienue: «Tum npaiiBepa
pe3epBupoBanus ObuT u3MeHeH. [lepesarpysute [TJIK»/«Redundancy driver type was changed. Reboot
the PLC», t.. ans BCTYIUIGHWST B CHIY M3MEHCHHWH mepe3arpy3sute KOHTPOJUIEp MyTeM

BBIKJIFOUEHUSA/BKJIIOUEHUS TUTaHUs 00 koMaHaoi reboot na Bxianke O6oaouxka IJIK.

Pe3epBupyembie nepeMeHHbIE

[Ipy mpoekTMpOBaHUM NPUKIAAHOW INPOTPAMMBI M ONPEIEICHUU PE3EPBUPYEMBIX IEPEMEHHBIX
HEOOXOJIMMO YYMTHIBaTh, 4YTO CHUHXPOHM3UPYIOTCS LUKIBl TOJBKO OIHOW 3a/ladyd, HMEoIen
MAaKCUMaJIbHBIM IMPUOPUTET IOCIIE 3aJayd IIMHBL. J[7Is OCTanpHBIX 3a/1ay, €CIU OHM y4acTBYIOT B
pe3epBUPOBAHNH, MOMEHTBI CUMHXPOHU3AIMU JIaHHBIX OYAYT ONpPEeNAThCS UX IUKJIAMHU B BEIyLIEM

TUIK. ITpu sTOM coBmaienre NUKIOB B BenyuieM u Begomom I1JIK He rapanTupyercs.
CuHXpOHU3aIUs JaHHBIX OCYIIECTBISETCS ABYMs CIIOCOOaMMU:
— SourceData (amanor SharedMemory) - pesepBupoBaHue HaHHBIX Beaymiero moxayins LT B
BenomoMm moayie LIT nepex craprom mukia,

— CrossData (ananor CrossMemory) - ucnosib3oBaHue JaHHBIX B Bemxymiem moxaynie LT w3

B€AOMOI'0O MOAYJIA HH, CUHXPpOHU3aIHA IEPCT CTAPTOM LUKIIA,;

HepeKJnoquHe MCXKAY PpEeKUMaMHU IPOU3BOJUTCA ABTOMATHYCCKU — TIPU HaAJIWYUHU KPOCC

nepemeHHbIX (RVE) paboraer anroputm CrossData, B ocranbubix cinydasx SourceData.

Kpocc nepemennass (RVE) — mnepemenHas, koTopass COIEpKUT 3HAUEHHE PE3EPBUPOBAHHOU

nepemenHoit Broporo LIl mepem Hawamom paboOTHI LMKIA pe3epBUpoBaHus. Mcmonb3yercs B
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COYeTaHUM ¢ OOBIYHOHN pe3epBHpOBaHHON mepeMeHHOM. Ilapa: pezepBupoBanHas nepemenHast 1 RVE

NEpEeMCHHAs - 3TO aHaJIOI 3aIlIMCH:

cross data:

PsRedundancy.CrossMemory (SIZEOF (LocalVariable),ADR (LocalVariable) ,ADR (RemoteVariab
le));

2 BHUMAHHE!

HexenarensHO pe3epBUpOBATh OJHU U T€ K€ JaHHBIE B PA3HBIX 3a7adax

[Ipy HeoOXOAMMOCTH NPOTPAMMHOM OOpaOOTKM BXOIHBIX JAaHHBIX, JO BBIMOJIHEHUS IIMKIIA

pe3epBUpPOBaHUS B 3ajJade, MOXXHO HCIOJb30BaTh  OOpAaOOTYMK  CHCTEMHOTO  COOBITHS
«AfterReadingInputs» (Pucynok 41).

Bemymmit 1111 t0(a)_active Bemomsrit ITI1
4 Read Inputs “t
P
After Read Inputs
r'y - tO(n)_sta.nby
) Read Inputs
te Synchronize After Read Inputs
¥ Sync hronize
1rd
- Bpeus
Write Outputs /«nmmm»
v —lto+1)_active Write Outputs
Read Inputs ¢
After Read Inputs Ofa+1)_stanby
Read Inputs
After Read Inputs

Pucynok 41 — Anroputm paboTsl 3agauu pesepupoBanus ¢ AfterReadinglnputs

Jlns noGaBneHust coObITHs OTKpoiiTe BKianaky Kondurypanusi 3agau = CucreMHble COObITHSI =
+/lo6aBuTh 06padoTunk codbITHIi= AfterReadinglnputs (Pucynox 42).

[ Kondmrypaumssapau X

MOHUTOPWMHr  Mcnonb3oBaHWe NepeMeHHoi  CHCTEMHBIE cobbITA  CpoiicTea

gk JoBaeuts oBpabotumk coBeimuii 3 Yaanute oBpabotunk coberrvii | 8 Whdopmauma coBeimua.. @m Otkpeime dyHEUMI COBBITUA &
nas Onucanune Kontekct Ornagka Beizbigaeman dryHKUMA A
& AfterReadingInputs Called after reading inputs IEC task w after_read_input_fnc

Pucynox 42 — JlobaBiienne 06paboTunKa COOBITHS

JUsst KOHQUTYPUPOBAHHSI IEPEMEHHBIX W HACTPOMKHM 3a/1a4 PE3CPBUPOBAHUS MIEPEHINTE HA BKIIAJKY
RedundancyOS =Ilepemennbie 15 pesepBupoBanusi (Pucyrok 43).
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Redundancy0s X -

) Mocnegree coobuweqke of owkbre: |

HacTpoiika coeamHeHWid  MoHMTOpWMHT  HacTpoliki pesepsMpoBaHis  [1EPEMEHHEIE ANA PE3EPEMPOBEHWA  CoofuieHis

CHHXpOHMEMDYeMan 3aaavda: TASK_PLC_PRG w~

Mocrdwkc ana RVE nepemenkb: |_RVE |

CKDHI‘IH.I"IHD'}'I:!TE NpWNoXEHWE 4NA BEOZMOXMHOCTH PEA3KTHP OB3HMA CNKWCKE NEpEeMEHHbIX. Komnunauma

Pasmep BbISpatHbx nepeMettbi (GaiT): 0

Wran Tun RVE nepemerHan
QWi pazMep Bx0paHHE M.
3ana4k AnA pesepEHpoBaHHA:

+ PRG_ASYNC2

+ PLC_FRG

Pucynox 43 — PesepBuposanue. [lepemenHbIe 111 pe3epBUPOBAHHS

B none Cunxponusupyemasi 3ajaya: U3 BbBIAJAIONIECTO CIUCKA, BRIOEPUTE CUHXPOHU3UPYEMYIO

3aavy — 3aa4a ¢ MaKCUMAJIbHBIM IIPUOPUTETOM, ITOCJIC 3ala4n RegulBus. B CJIydac HUCIIOJIb30BaHUS

RegulBus_OS, 3amgaya pesepBupoBaHus OyAeT UMETh MAKCHMAJbHBIH MPUOPUTET BO BCEM IMPOCKTE
(manpumep: TASK_PLC_PRG; cm. pucyHok 44).

CuHxp oHMEHpY eMan 3aga4a: TASK_PLC_PRG v

Mocrdmkc anA RVE nepemertbi: Task_Async
Task

Pucynoxk 44 — CuaxpoHusupyemas 3a1ava

JUiss TpoBEepKHM Ha CHHTAKCHYECKHE OIIMOKM M OCYLIECTBIEHHMS pEJaKTHUPOBAHUS CIIHCKA
NEPEMEHHbIX HAXMHUTEe Ha KHONKYy Komnunayus (1ub6o OcHOBHOM MeHI0 Komnuasinus=
I'enepupoBatrpy koa, 1100 wucnons3yiire kmasumy FI11). HWudopmanus, mnpenynpexaeHus Hu
coobmieHust 00 ommOkax OyayT OTOOpakaThCs B OKHE COOOIIEHUM, KOTOpO€ IO YMOJIYaHHUIO

pacnoJiaracTcs B HIDKHEH 9acTH OKHa.

3anaiite mocrduxc ang nepemeHHbix B mnoje Ilocrguke aas RVE nepemennbix. UToObl B
Tabiuie aBToMaTHuecku mpocTaBwinch RVE mnepemenHble, corimacHoO BBIOpaHHOMY MOCTQUKCY,

HakmMuTe KHONIKY Komnunsyus (F11).

MOXHO OTMETUTH «AaCHUHXPOHHBIC» 3a/la4, B KOTOPLIX 6yI[}/T PE3CPBUPOBATHCA TICPCMCHHBIC

(«3HAYOK CHHXPOHH3AIUM» M3MEHHTCA ¢ - ma !). Jlnsg oToro ycranosute ¢uaxok M B cTpoke
3agauu AJ51 pe3epBUPOBAHUSI HANPOTHUB HEOOXOAMMOH «acuHXpoHHOW» 3amauu (Pucynok 45). B
9TOM CJIy4ae He€ TapaHTHPYETCS COOTBETCTBHE 3HAYEHUN PE3€PBUPOBAHHBIX IEPEMEHHBIX B 3THUX
3ajayax M IMKIOB 3amad Ha oboux LIII. M3-3a BeITecHeHHs1 Oojiee MPUOPUTETHOW CHHXPOHHOU
3a7a4eil, 3HAYCHHUE MEPEMEHHOM, NOIY4YeHHOU 13 ogHoro L(II, MoeT He COOTBETCTBOBATH TEKYILIEMY

LUKITY 3aJ1a44 Ha APYTOM.
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Hactpoiika pesepupoBanus ¢ sepcuu CI1O 1.7

Pazmep eblSpaHHbx nepeMetnen (Salkr): 843

Vraz Twun RVE nepemerHan TASK_PLC_PRG (... Task_Async
OBwwii pazmep BebpaHHEX ... 4 -
I33.ﬂaunﬂ.rm PESEQEMDOEAHKA: I

Pucynok 45 — 3amaun s pe3epBUPOBaHUS

Bribepure mnepeMeHHbIe JUI pE3epBUPOBAHUs, YCTaHOBUB (axkok M B CTpoke ¢ Ha3BaHHEM

COOTBETCTBYIOMICH nepeMenHoi (Pucynok 46)

Pasmep eoifpantbi nepemerten (Daif): 5056
Mma Tun RVE nepemennan X R... X Task X Tas.... Task_Async TASK_PLC_PRG (syn
[ res UDINT
[ stat_cntr UDINT *
O DINT *
+-[] red_stat PsRedundancy_05.TRedundancystat +
+-[] sync_task_stat PsRedundancy_0S5.TSyncTaskStat +
+.[] task_stat PsRedundancy_0S.TTaskStat +
+-[] task_id_arr PsRedundancy_05. TTasklds
[] red_stat_size UDINT
[] sync_task_stat_size UDINT
[ task_stat_size UDINT
+ [] m_struct MyStruct *
+-[] m_structl MyStruct
+-[] m_struct2 MyStruct
+ m_sup_struct MySupStruct +
[ arr_m_struct ARRAY [0..5] OF MyStruct +
arr_m_supstruct ARRAY [0..10] OF MySupStruct +
arr_m_badstruct ARRAY [0..10] OF MyStruct? +
test_data REAL test_data_MYRVE +
[] test_data1 ARRAY [0..1] OF INT +
[] test_data2 REAL +
[ test_data3 ARRAY [0..2000] OF INT *

Pucynox 46 — Tabmuiia mepeMeHHbBIX

Hapn Tabnuneit orobpaxaercs CTpoka ¢ yKa3aHMEM pa3Mepa pe3epBUPYEMBIX JaHHBIX (0aiiT), a B
nepBoit crtpoke Tabmuuel (O6muMii pa3Mep BHLIGPAHHBIX NMEPEMEHHBIX IO 3aJa4aM:), B KOJOHKE

KaXIO# 33/1a4u 0TOOpakaeTcsi pa3Mep CHHXPOHU3HPYEMBIX JaHHBIX 3a1a4un (Pucynok 47).

ramep BhIDp 2kHbIX NEpemertblx (DaiT): 7798 I

ma Tun RVE nepemennan TASK_PLC_PRG (synchron... X Task... X Task

05w pazMep BbIODAHKBIX NEPEMERHEIX N0 Z3434aM: | 16 |

Pucynox 47 — Pa3mep pe3epBUPYEMBIX U CHHXPOHU3UPYEMBIX TAaHHBIX

VY4acTBOBaTh B pE3E€PBUPOBAHUU MOTYT TOJBKO MEpPEMEHHBbIe, UMeroIue uaeHTupukatop "+" B

KOJIOHKEC COOTBCTCTBYIOHICfl 3aJa4u.

PGSGPBI/IpOBaHHI)Ie NEPEMCHHEBIC TIIPOCKTa B Ta6J'II/IIIe MOTYT OBITH BBIZICJIEHBI IIBETOM IIO

CJICAYIOIIUM ITPU3HAKAM:

— 3€JEeHBIM IIBETOM BBIIEJECHBl d3K3eMIUIipbl TUNOB/DPB, KoTOopele OBUIM  MPOBEPEHBI
paspabotunkamu I1O pesepBupoBanus («PerJlab») M rapaHTUPOBAaHHO MPUMEHUMBI JUIS

pesepBupoBanus. [[ng takux tunos u @b mpexycMoTpeH aTpuOyT «ps.sync» (Hampumep, CM.

prcyHOK 48)
YeTpolicTsa * o X #] PLC_PRG x [Ig PrR_asvne " MyStruct @ - ] PLC_PRG ", MyStruct X - +.[] m_struct MyStruct
=5 - ™ A ! |:| [> + ] m_structl  MyStruct

= 3T REGUL_RS00_71_W (REGUL RS00 71) e TLeEnEE © SEEEE B |:> i TIPE MyStruct : +[] m_stuct2  MyStruct
= ?l] Pl Logic 15 m_structl : MyStruct; =] 3 STRUCT
P renhcationcC 1€ m_struct2 : MyStruct; . warl : INT;
_ 17 T_sup_struct : Mysupstruc| jppeg &l 5 var2 : UDINT;
- - p v3 ¢ TN
7| END STRUCT
END TYPE

Pucynox 48 — IIpumep. ATpudyt «ps.sync»
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Hactpoiika pesepupoBanus ¢ sepcuu CI1O 1.7

— OKENATBIM I[BETOM  BBIAEICHBI AK3eMIUIApsl  TuUnos/®db, KoTOpple MPOHUIM  TOJBKO

ABTOMAaTHYECKYIO IIPOBEPKY HA HAIITMYHUE HEAOIMYCTUMBIX 00BEKTOB JJIs1 pE3CPBUPOBAHNA,

— KpacHBIM LIBETOM BBIJICIICHBI SK3EMIUISIPbI, B KOTOPBIX KOMITUIISTOP OOHAPYKUIT HEIOyCTUMBIE
OOBEKTHI ISl pe3epBUPOBAaHMS. TakWe TEPEeMEHHBIE HE MOTYT OBITh OTMEUYEHBI, Kak
pesepBupyemMble. MaccuBbl NIEPEMEHHBIX TaKUX THUIIOB TakK€ HEJOCTYNHBbI  JUIS

pe3epBUPOBAHUSL.

NHOOPMALIUA

He pesepBupyrorcsi: REFERENCE, POINTER, mMaccuBbI 3TUX TUIIOB, MACCUBHI CTPYKTYP
coAepKallluX 3TH TUIIbI

— OK3CMIIAPBI IPOCTBIX TUIIOB HC OKpAIICHBI.

MoskHO yKa3aTh IEpEeMEHHBIE PE3EPBUPOBAHUS B KOJE MPOEKTA, ISl 3TOrO MPUMEHSAETCS aTpudyT
«ps.add_redundancy». I[TepemeHHbIE ¢ TAKMM aTpUOYTOM OyIyT aBTOMATHYECKH OTMEYCHBI B TaOJIHIIE
OCBETICHHBIM (IIaXKKOM 0e3 BO3MOKHOCTH penaktupoBanus (Pucynok 49). Ilpu 3ToM COXpaHSIOTCS

BCC IMpaBUJia OTHOCHUTECIIbHO HCAOIMYCTUMBIX 00BEKTOB AJi1 CHHXPOHU3AlUH.

@ PLC_PRG X - Pazmep ebiBpakkbx Nep eMerHblx (BaiT): 200865
I I A Wnn Tun RVE nepemennan =
=1=
test varl : INT := 0: i E> [] test array10_rve ARRAY [0,,20000] OF REAL
| test_varl INT
teat_wvarl : INT := test_wvarl INT
€0 test_wvar2 : INT := [ ] test_war2 INT
g1 test var3 : INT := [ test_var3 INT
[ test_var4 INT
[ test_wvars INT
[ test_var INT v
i >

Pucynoxk 49 — IIpumep. Atpubyt «ps.add_redundancy»

PaGora ¢ Tunamu

Z[J'ISI pa6OTLI CO BCCMHU OK3CEMIUIAApAaMH OJHOI'0 TUIIAd, IIOMECTUTEC KYpPCOp Ha ﬂ‘leﬁKy C
HaAaNMMCHOBAHUEM THIIA HepeMCHHOfI, HaXXMHUTC MIPAaBYIO KHOIIKY MBIIIN. B nosBuBmeMcss KOHTEKCTHOM

MEHIO BeIOepHTE yHKT «Bri0epuTe kommoneHTH Tutan(«Select type’s componentsy) (Pucynoxk 50).

+.[] m_struct MyStruct l
+ [ m_struct \—‘Mystuct BeibepuTe KOMNOHEHTEI TUNA I

Pucynok 50 — KoHTeKCcTHOE MEHIO

OTKpOCTCH OKHO C ICPEYHEM BCCX THUIIOB 00BeKTa. BBI6CpI/ITe YacTh WM BECh OOBEKT THUIIA

OCIIUKOM. Pe3epBI/IpOBaHI/IC 6y,ueT MPUMCHCHO KO BCEM IICPCMCHHBIM OTAHHOTO THIIA B IIPOCKTC.

Pld Buibepure komnonestei Tuina — [0 X
Wran Tun
= m_struct Ny Struct
varl INT
varz  UDINT
O v INT

Pucynoxk 51 — OkHo BbIOOpa THIIA 00BEKTa/KOMIIOHEHTA
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Hactpoiika pesepupoBanus ¢ sepcuu CI1O 1.7

Pabora ¢ kpocc nepemenusiMu (RVE)

st pabotsl ¢ kpocc nepemeHHbIME (RVE) Heo0x0auMo 0ObSBUTH IEPEMEHHYIO B KOJE M yKa3aTh
ee B cronbue RVE mns coorBercTByromieit eit pesepBupoBaHHOi nepemenHou (Pucynok 52). Ilpu

9TOM IIPOU3BOJUTCA aBTOMATHYCCKasd ITPOBEPKA HA COOTBETCTBUE TUIIOB.

g PLC_PRG Redundancy0s X

Gy Mocnearee coobiuerue ob ownbke: |

HacTpoiika coeamHeHMd  MoHMTOPWHT  HacTpoiiku pesepevposadma  [1EPEMEHHBIE ANA PE3EDBMPOBAHMA CoofilueHns

CHHEXp OHMEHPY EMEA 3a0a4a: TASK_PLC_PRG -

Mocrdwke ana RVE nepemertbix: |_R1-'E

PasmMep BbiDpaHHbin nepemettbii (DarT): 865

Wnan Tun RVE nepemenHan T. 8 T.

test_data REAL test_data_RVE +
Pucynox 52

B rtabmune Oyner 3a0mokmpoBaHa BO3MOXKHOCTH OTMETHUTH Kpocc mnepemeHnylo RVE xkak

pe3epBupoBanHyto (Pucynok 53).

Wnan Tun RVE nepemenHan T. @ 1. @& 1. & 1. & T1.°

test_data REAL Itest_u:lata_R'-.-'E I +

|:| test_datal ARRAY [0,.1] OF INT +

[ test_dataz REAL *

[] test_data3 ARRAY [0..2000] OF INT +

I:' test arr ARRAY [0,,10] OF STRING

[] test_rve REAL +

Dtest_data_R\-’E REAL b
< >

Pucynox 53

Ecim mma RVE mnepemeHHOl B IHpPOEKTE COOTBETCTBYET MATTEPHY [MMS pPE3€pBUPOBAHHOMN
nepeMeHHo | [moctdukc RVE], To Takue nmepeMeHHble aBTOMAaTHYECKU MOJCTABISIOTCS B KOJOHKY
RVE nepemennas. [locrduxc nns RVE nepemennsix mMoxer ObITh 3a7aH B nosie Iocrduke puas

RVE nepemennbix (PucyHok 54).

CuHxp oHMEHpY eMan 3aga4a: TASK_PLC_PRG

Mocrdwkc ana RVE nepemettbi: ||_|""|YR1-'E I

Pazmep BbIDpakHbIX NEpeMerHbix (BafT): 885

Mra Tun RVE nepemenHan
[] test_data1 ARRAY [0,.1] OF INT
[ test_dataz REAL
[] test_data3 ARRAY [0,,2000] OF INT
Pucynok 54

Wnentudpukatop J0CTyna K IMEpPeMEHHBIM B pe3epBUPOBAHHON 3ajade 00O3HAYeH B Taliuie
CHMBOJIOM «1» YEpPHOTO I[BeTa, OTCYTCTBHE HJAEHTH(HUKATOpa O3HAyaeT, 4TO IEepeMEHHas He

HCIIOJIB3YCTCA B 3a/1a4€.
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

O0cayxuBaHue pe3epBUPOBAHHOI0 KOHTPOJLIEpa
HaCTPOﬁKa U THArHOCTHKA COCANMHCHUHA

B oxHe gnepeBa yCTpOWCTB JNBaXKIbl IIEIKHUTE JIGBOW KHONKOW MBIIIK Ha OOBEKTE
PesepBupoBanmne. OTKpoeTcss BkIaaka (OKHO) HACTPOEK ATOro o0bekTa. [lo yMOIYaHUIO OTKpHITA
BHYTpeHHsIs BKiIaaka Hacrpoiika coequnennii (Pucynok 55). 3nech BBl MOXKETE YCTAaHOBHTH IYTh K

Kaxaomy u3 moayieit L{I1 u npocMoTpeTs Tekyiiee coctosinue moaynei LI1.

[/ Redundancy x =

'] Mocneptee coobiwerue of owwdke: | |

HacTpolika coeauHeHd  MomuTopuHr  HacTpoiiku pesepewposanma  Coofwenua

1i=6p aKHble ycTpoicTea:

YCTaHOBWTL MyTh K CU_A YeraHoeuTs MyTh k CU_B | WK
Cocroadue gateway: - CocroaHue gateway: -
Limoz: Limos:

MyTk K YCTPOWCTEY HE YCTAHOENEH MyTe K yCTPOACTEY HE YCTEHOBNEH
YOTporcTeO: YCTpoicTeD:

MyTk K YCTPOMCTEY HE YCTRHOEMEH MyTe K yCTPONCTEY HE YCTEHOBNEH

[-INENEE HEEN -INNNEN NN

BpemA nocnegHero obHOBNEHKA: - Bpemn nocnegHero obHOBMNEHKA: -

CoCToAHKE COEOHHEHHA: - COCTOAHKE COEOHHEHIA:

MKDopMALMA 0 NPUIOBEHN: - MHDOPMALMA 0 NPKUI0BREHMA:

OononHKTensHan uedopmMauma: - JononHKTensHan nedopmauma: v
< >

Pucynok 55 — PesepBupoBanue. Hactpoiika coequHeHni

3anaiite monynp LI, yyacTByroumii B cxeme pe3epBUPOBaHHUSA, B KOTOPHIA OYyAeT 3arpykaTbcs
npoekT. Eciu panee B MpoeKTe BB yXKe MOIKIIOYHINCE K 3ToMy Moaymto LI1, To on u Oyner ykazan
kak «CPU_A». Ecnu paHee He MOAKIIIOYAIUCH, TO HAKMUTE KHONIKY Yemanoeums nyms k CPU_A.
OTkpoercs BKIaKa (OKHO) HAaCTPOEK KOHTPOJUIEPA, BHYTPEHHSS BKJIAZKa Y CTAHOBKM COeIMHEHUS.
Haxxmute xkHOmMKy Scan network..., mosBurcs oxkHO Bbioop ycrpoiicrBa (Pucynok 56).
[Ipockanupyiite ceTb, B J€BOW YAaCTH OTOOpPA3UTCS CHHCOK HAMIEHHBIX B 3TOM CETH KOHTPOJUIEPOB.

Bri0epure HyXHBII KOHTpOJUIEp, HAKMHUTE KHOTIKY OK.
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

7 REGUL_RS00_61 X -
. A
YCTAHOBKM COEOUHEHNA CKaHupoBaTk ceTk | Gateway YeTpolcTBo
MpunosexkA
.
PesepEHOE KONMPOBAHKME K
BOCCTaHOBNEHKUE
daiins - . . .
Gateway |
HypHan
[Gateway-i| Bribop ycTpoicTea *
yeranoekn UK IP-Address: BrifepuTe CETEBOI MyTh K KOHTPOANEPY
localhost
06onouka MK =i Gateway-1 = * | CKkaHMpoBaTh CETh
Port (T [sT1_rS00_1 [00B4] ycrponcTaa:
1217 SLELLS ST1_R500_1
Monb30EaTENH M rPYNNkI (@ s71_Rsoo0_2 [008s] Anpec MoMKraTs
ycTpoitcTBa:

Mpaea pocTyna 00E4

ID Taprera:
CHMBOMbHLIE NPaBa 1098 0008

Licensed Software Metrics Sggk-npaunep:

Knwdwrvnarnan OPC A hd

<

wneruid, 1 coofuerw

PucyHok 56 — YcraHOBKa COeZIMHEHNS ¢ KOHTPOIIEPOM

Ha Bxmagke Hactpoek o0bekTa Pe3epBupoBanmne HaxMuTe KHONKY Ycmanoeums nymes k CPU_B

H YCTAaHOBUTEC COCAUHCHHUE CO BTOPBIM MOAYJIEM ]_[H, KaK OIIMCaHO BBIIIIC.

[Tocne Toro, kak onpeaencHbl Moayau L{I1-mapTHepsl, HAKMHUTE KHOTIKY - -~ | (Q6HO6UMDB) B ICBOM
BEepXHEM yriiy BKiajaku. Ha skpane otoOpasutcs nH(opManus 0 COCTOSHUU CBSI3U MEXKIY MOIYISIMH
U UX TEKyllas polib B cxeMe pe3epBuUpoBaHuA. Kpome Toro, orobpasstcs naHHbIE 00 YCTpOICTBeE,
TEKYIlel BEpCUU MPOIINBKH, a TAKXKE CBEJCHUS O IPUKIATHON MporpaMmMe (MPOEKTe), 3arpyKEHHOM B
JTAHHBIN MOMEHT Ha Kax bl u3 moayneut L{I1. Ecu na 06oux moxymnsx L{I1 npunoskeHust 0OIMHAKOBBI,

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

|7‘ Redundancy X

._‘.)E". Nocnearee coobwerme ob owwbke: |

HacTpolika coegmHer  MoHUTopUHT

YCTaHoBMTL MyTh K CU_A

Cocrossue gateway: MogkmodeHo

L nwzis:
WMa wneesa: Gateway-1
IP-Address: localhost
Port: 1217

YeTpoWcTED:
Mg ycTpolictea: ST1_RS00_1
Anpec yorpoKcTea: 0064
MnexmuimiaTop: 1098 0008
Tun: 4096
MpowzEoauTene: Prosoft Systems
Bepows: 3.5.17.30

Bpema nocnegrero obHoenedwa:  13:30:20.682

CoCTosHHe COSAMHEHMNA: MNogknicdeHo

MrdopMaumMa 0 NpUADXEHKK:

Mma npoekTa: projeckl

3arnaene:

Bepons:

ABTOD:

O nucanme:

MMa npunoxenna: Application

Mpodwnb: Astra.lDE V1.7.0.0

Mocnegree wamenenwe: 29.04.2022 15:49:16
BepowA komnunaTopa: 3.5.17.30

DataGuid: 272b9428-0000-0000-0000-00000
CodeGuid: 01851947-0000-0000-0000-00000

[ononHuTenbHand whbopMauma: -

HacTpoliki pe3epBUpoBaHUA

CoofiueHna
Vi=0paxHble yoTpoiicTea:

YCTaHOBMTL MyTh K CU_B | WM

Cocrossume gateway: MogkmoyeHo

LU nais:
WHa wnosa: Gateway-1
IP-Address: localhast
Port: 1217

YcTpoHcTEO:
MMg ycrpoiictea: ST1_RS00_2
Appec yorporcrea: 00B5
MaeHmumiaTop: 1098 0008
Tun: 4096
MpowzEoawTene: Prosoft Systems
Bepous: 3.5.17.30

INNNEN EEEE [~FINENEE EEER

Bpema nocnegrero obHoenedwa:  13:30:20.705

CoCToAHHE COEAMHEHMNA: MNogknicdeHo

WMrdopmMauma o NpunoxeHKm:

lMA npoekTa: projectl

Jarnaeue:

Bepowa:

ABTOp:

O nucanne:

MMA npunowenna: Application

Mpodwnb: Astra.IDE V1.7.0.0

MNocnegsee wamedHenwe: 29.04.2022 15:49:16
Bepown kommunaTopa: 3.5.17.30

DataGuid: 272b9428-0000-0000-0000-000000000000
CodeGuid: 01851947-0000-0000-0000-000000000000

[ononHKTENbHaA uhbopMaumMa: -

Pucynox 57 — Pe3epBupoBanne. Hactpoiika coequaeHui u Tekymiee coctossHue Moayeit 11

B nepeBe ycTpoicTB 3HAUOK PsIIOM C YCTPOMCTBOM OYJET YKa3bIBaTh HA €T0 COCTOSIHUE:

- . YCTPOMCTBO 3aIyIEHO;
- A, YCTPOMCTBO TTOKA HE 3aITYIIEHO WM HEe HACTPOCHO, JIMOO COJIEPKUT OITNOKH;

-, 9
— ¥ yCTPOWCTBO 3aMyIIEeHO, JOCTYITHA JUATHOCTUYECKass HH(POPMAIIHS;

- A YCTPOWCTBO HACTPOCHO, HO HE 3aIyIICHO;

o . .
— ' yCTpOMCTBO OCTaHOBJIEHO; OOMEH JaHHBIMH C YCTPOMCTBOM HE MPOU3BOIAUTCS;

- ‘&Z YCTpOﬁCTBO HaxoauTCA B IaCCUBHOM (He ):[I/IaI‘HOCTI/IpyeMOM) COCTOsAHHH.

B cxeMax 4acTH4YHOTO PE3CPBUPOBAHUA TIPU MMOAKIIFOYCHUHU K OAHOMY H3 MOI[yJ'ICﬁ L[H, MOAYJIb

L{I[T-mapTHep OyaAeT HAXOAUTHCS B HE JUATHOCTHPYeMOM cocTossHuu (Pucynok 58).
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

T" Regul_Bus (Regul Bus)
W 0 : Rs00_ (R500 Kpeitr)
a ST o (5T o 1)
P PP_00 o0k (PP 00 xxx)

1 cu_o0_soo (U 00 xxx)

W 2:cu_oo (cuonong
—r

Pucynok 58 — OtoGpaxeHne maccuBHOTO cocTossHUS Moayis LIII-mapTHepa B OHIAHH pexuMe

Hacrpoiika pe3epBupoBaHus

Jlnst HacTporiku mapamerpoB padoter moayneit LIT (CU A/B) B pe3epBUpPOBAaHHOM KOHTpPOJIEPE

nepeiiaure Ha BKiIaaKy Hacrpoiiku pe3epBupoBanus (PucyHnok 59).

[Z Redundancy x

ot

HacTpolika coeguHEHIMIA

HacTpoiiki npoekTa

MNocnegHee coobwenne ob owwbke: |

MoHuTopuHr  HECTPoiiki pesepEnpoBaHIMA

3aep®Ka Nepeaay yNpaeneHuA No annapaThod owwdke: |0

BpEeMA CHHXD DHMEALMK:

]

MakcuManbHo e BpeMa PaccMEXpOHMEaLUMK 3a0ay: [i]

Mep eknio4HTE Ha BEA0MEIR

3arpyzuTe npoekT ¢ CU_B
CMHXD OHMEALMA NP OEKTOR

COCTOAHKME PESEPEMPOBaHKA: Bemywmi

Pucynoxk 59 — Hacrpoiika mapamerpos moayseii LIIT (CU_A/B)

Mep ekNMHTE Ha BEA0MBIR

3arpyzuTe npoekT ¢ CU_A

CMHXPOHMZALMA NP OEKTOR

CoobweHma

CoCTORHKME peSepEMpoBatMA: Begombli

Onucanue HaCTpanBaACMBIX IMapaMCTPOB, C YKAa3aHHUEM 3HAQUCHHUHU II0 YMOJIYaHUIO, NIPUBECACHO B

Tabauie 4.

Tabnuna 4 — HactpauBaeMble mapaMeTpsl

PaCCUHXPOHU3AINU 3aJa4
(MaxTaskOffsetMs)

HpI/I 3HaueHun «0y - BpEMs paCCYUTLIBACTCA
aBTOMAaTHUYCCKH, HO HC MCHEC 4 mc

IMapamerp Onucanue 3HayeHHe MO YMOJTYAHUIO
3anepxka nepegadn 3agep:kKa nepeaayn yrnpasieHHs 10 anmnapaTHOR 0
yIpaBJICHHS 10 omndke, Mc.
annapaTHoii OIMOKe [Tpu 3HaueHnn «0» - 3a1epIKKa OTCYTCTBYET
(HwErrorSwitchDelayMs) P p yreTey
Bpems cuHxpoHM3auM Bpems cuHXpoHH3aIH, MC. 0
(SynchronizeTimeMs) [Tpu 3HaueHnn «0» - BpeMs pacCUUTHIBACTCS
ABTOMAaTHYECKH, B 3aBUCUMOCTH OT 00beMa JaHHBIX,
HO He MeHee MaxTaskOffsetMs
MaxkcuManbHOE BpeMs MakcuMaabHOE BpeMsl PACCHHXPOHU3AIMN 33124, MC. 0

PezepBupoBanue
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

Crnenyer obOparuth BHMMaHue Ha mnapameTp HwErrorSwitchDelayMs — 3anepxka mnepenauu
yhpaBieHus 1o ammapaTtHod omuoOke. [lo ymMom4aHuio cucTeMa HAcCTpO€HAa Ha MOMEHTAJIbHYIO
nepenady ymnpasieHus Mexay woxyasmu LI, Ilpm  ucnonp3oBaHMM CXE€M  YacTHYHOTO
PE3epPBUPOBAHMS TaKOE IIOBEICHHE MOXKET IMPHUBOAWUTH K JIMIIHUM IepeKioueHusM Bemymmii —
Benomsblii u3-3a Toro, uro Beaymuii Moxyns LIT nHoraa momydaer onosemieHre 00 OmMOKe paHbIle
BegoMoro. Jlns uckitoYeHHs MOJOOHBIX MEPEKITIOUEHUH PEKOMEHIYEeTCS YCTaHOBHTH 3aJEPIKKY
nepenayn ynpaBJICHHs II0 anapaTHOW OIMMOKEe Ha BpeMs, KaK MUHHMYM paBHOE BPEMEHHOMY

HHTEpBaJly onpoca MoyJiel (cM. B paszzene «CKOpoCTh peakliuy Ha aBapuiiHbIE COOBITUS).

Kuonku Iepeknrouums na eéedomurir (Switch to standbay) nossosisitor BpyuHy0 H3MEHUTH CTAaTyC

Moy LI, nepenas ynpasnenue ot Beaymiero moaysis LI k Benomomy.

Kuonku 3aepysume npoekm ¢ CU_B /| ¢ CU_A (Download project from CU B /...CU_A)
MO3BOJIIIOT B PYYHOM pEXHME 3arpy3uth HpoekT ¢ moxyns LlIl-maptHepa (CHHXpOHHM3HPOBATH

IIPOEKTBHI).

ITonp30BaTeas MOXKET BBIKIIOUUATE / BKIIOYUTE ABTOMATHYCCKYH0 CUHXPOHH3AINIO IIPOCKTOB IyTEM

custus / yctanoBkH (iaxka B ojie Cunxponusauus npoexma (Sync project).

B mone Cocrosinme pe3epBuUpoBaHHMsi oTOOpaXkaeTcs HMH(POpPMAIHMS O COCTOSHUH, B KOTOPOM
HaxoauTcsa cooTBeTcTByrOmmi LIT:
o Bemxymuii (Active);
o Bximouenue (Bootup);
o Ommoka coequnenusi (Conn Error);
o Beikawueno (Disabled);
o AsBToHoMHbI# (Standalone).
o Benomuirii (Standby);
o Cunxponmuszamus (Sync);

JlaHHy10 MH(OPMAIUIO TaKXkKe MOXKHO YBUJETh B CTPOKE COCTOSIHUSI TIPH MOAKIIOUEHUH B PEXKUME
onnaitH (Pucynok 60), HO Tompko st toro LI, Kk KOTOpoMy B HACTOSIIMI MOMEHT MOJKIFOYEHA

cpena pa3paboTKH.

PABOTA MporpamMa sarpyseHa MporpaMMa He vSMednace Monb30BaTENk NpoekTa: (HUKTO) G} Bemywwi

Pucynok 60 — OToOpaxeHHe TEKYIEro COCTOSIHUS PEe3ePBUPOBAHHS B CTPOKE COCTOSHHUS

CuHxpoHu3alms BpeMeHu Ui komnoneHnTa «Pesepsuposanue OSy

Haunnas ¢ Bepcun CIIO 1.7, B pesepBupoBanHoMm IIJIK mosiBUIack BO3MOKHOCTh HAaCTPOHUTH
CUHXpOHM3alMIl0 BpemeHu. /[lima storo mnepeiinure Ha Bkiaaaky Hacrpoilku pe3epBupoBaHus

(Pucynox 61).
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

Redundancy0s x

Mocnegxee coobwenne of owubre: ||

HacTpolika coenuHeHnii  MoHuTopuHr | HacTpaiiku pesepeiposaria

MepeMeHHble ANA pe3epBUpoBaa  CooBlueHus
HacTpoiiku npoekTa

3apepxKa NepeaayH yNpaeneHua No annapartHo owwdke: |0

4k

Bpema cuHXpoHUZaLmMA: 0 =

MakCcHManbHOE BPEMA P ACCMHXPOHUZALMMA 3a034: 0 =

HacTpokiku MK

CHMHXDOHM3ALMA BDEMEHK:  CFF
3arpysuTe HacTpokkmK © MK

COXPaHHTE HACTRORKK

Mepekn4KTE Ha B2A0MbIH Mep ekno4UTE Ha BEA0MbIRA
3arpysuTe npoekT ¢ CU_B 3arpyswTe npoekt ¢ CU_A
CHHXP OHMZALMA NP0 EKTOR CHHXD OHMZALMA NP OEKTOE

CoCTOAHWE pesepEHpoBakka: Bemywwid CoCToSHWE pE3EpBMPOB3HMA: Benomblid
Pucynok 61

B 6noxe Hactpoiiku IIJIK BbinonHuTe cineayrouye 1eHCTBUS:

— HaxmuTe Ha KHonky 3arpysutb Hacrpoiiku ¢ IIJIK. Crader axkTHUBHBIM 1OJ€
Cunxponu3sauusi Bpemenu:. Madopmanus 6yzner cuntsiBathest ¢ o6oux LII-mapraepos. Eciu
HACTPOUKHM Pa3In4atoTCs, TO MOSBUTCS COOOLIEHHE 00 OIINOKE;

— BbIOGpPUTE OOWUH W3 HYETBIPEX PEKHMOB OCYIISCTBICHUS CHHXPOHU3AI[MH BpPEMEHHU
(Pucynok 62):

o OFF - cuHXpoHM3alLUs OTKIIIOYEHA,;
o CPUA - cunxponusamus ¢ CU_A;
o CPUB - cunxponunzanus ¢ CU_B;

o ACTIVE - cuaxponu3zanus ¢ aktuBHbIM CU.

HacTpoiik MK

CMHXP OHHZALMA B EMEHK:

Farpy=uTh HACTPOMKMK C

COXpaHWTE HAcTpOMAKK

Pucynox 62

HaXMuTe KHONKY Coxpanums nacmpoiiku. BeiOpaHHble HaCTpOMKH 3arpyxatorcst B ob6a LII1
cpasy.

3nayenue mapamerpa coxpaunsiercs B IIJIK B xon¢purypanmonusiii ¢aiin /etc/runtime.cfg cexuun

[PsRedundancy] mons TimeSynchronization. [To ymonuanuto 3a1aH0 cieayrolee 3HaYeHHE:

[PsRedundancy]

TimeSynchronization = OFF
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

Ecnu nosne oTcyTcTBYET, CUHXpOHHU3ALKsI BPEMEHH OTKIIIOUYEHA.

MOHHTOPI/IHF TEKYLIEro COCTOAHUSA

JU1st IpOCMOTpa CTAaTUCTHKHU 110 TEKYIIEMY COCTOSHUIO PE3€pBUPOBAHMS NEPEUIUTE HA BKIAIKY

Monurtopunr (Pucynok 63). Jlis aBTOMaTHUECKOT0 OOHOBJICHUS! HAKMHUTE KHOIKY (OoH06UmMDB)

B JICBOM BCPXHEM YIJ1Yy BKIIAJKH .

Redundancy H

MocneaHee coobuleHke ob owKbke: |

HacTpoiika coeguHerids  MOHMTOPMHT  HacTpolikm pesepemposadma  CoobleHna

MapaMeTp CU_A CL_E
QBLULKA 00 bEM PESEPEMPYEMED AGHHEL 116 116
Pone seaamora MK False True
MNE no yMonYaHAm True False
CUETHME YCOEWHOA CHHEXPOHMIALWMK 3286 3288
CUETHME OLWMAOK CHHXPOHMSaLMH 31z 7
338343 CHHXPOHMZMPOBAaHA C BEAYLLKM K.,  True True
BpEMA BRINONHEHKMA CHHXPOHMZALUMK (MEC) 24591 25039
BpeMA 0TNpaBkK AaHHEL: (HKC) 280 155
NKHE (Kanan 1) True True
NKHE (KaHan 2) False False

AeTaneHaa cTATHCTHES N0 33434 PE3epEHPOEAHHA!

MNapameTp CU_A Cl_E
CHETHHE BbISOBOE 33034H 3595 3295
BpeMA ¢ MOMEHTa NOCNEAHErD BRIS0ES (MKC) 99972 99930
VIHTEPEAN 33A484M N0 YMOM4aHHHD (MEC) 100000 100000
TeKYWHA MHTEPEAN BRINOAHEHMA 384344 .., 100000 100000
TeKYLLES CHEWEHHE 33834H (MKC) -41 2z
AwHTTED 33484k (MKC) =25 =70
CUHETHMK MECTEMY KOPPEKLHA 0 1
CHETHME MAMKHE KOpPEKLHA 0 10

ZOpOoC CTATHCTHEM

PucyHok 63 — MOHUTOPHHT TEKYILETO COCTOSHHUSI
Bepxusis Tabnuia oTo6paxkaeT od1ire napaMeTpbl pe3epBUPOBAHMS

— IIJIK mo ymoayaHuw — otoOpakaer pe3ynbraT BbizoBa (yHkiuu ISCPUA() GubOIHOTEKH
PsRedundancy. cnonb3yetcst s otiauuus ogHoro moayist L{IT ot mpyroro B mporpaMMHOM
KOJIE;

— CueT4yHK yCHeIHHOﬁ CHHXPOHHU3AIIMM [OOJDKEH HapacTaTb CHHXPOHHO C KOJHUYCCTBOM

BBI30BOB 33/1a4 PE€3EPBUPOBAHNS;
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

CyeTyuk OIMOOK CHHXPOHM3aIMU Ha o6oux Moayisix LT He momkeH HapacTaTh B IITATHOM
pexxume. HenysneBoe KOJIMYECTBO OMIMOOK CHHXPOHHM3ALMHU MOXKET OBITh CBSI3aHO C Pa3HbIM
BpemeHeM crapta moaynei LII. J{ns HaGnroaeHuid 32 HUM MOXHO BOCHOJIb30BaThCsl cCOPOCOM

CTaTHUCTUKH,

Bpemsi BbINOJTHEHUSI CHHXPOHHM3AUMU (MKC) — (akTHUECKOe BpeMsi, 3aTpadyceHHOE Ha

CHUHXPOHU3AIUIO;

Jlunk (kanaa 1) u JImnk (kKaHaa 2) NMOKa3bIBalOT HAJIMYME CBSI3U Mexay moayisimu LI,

ITaTHOE 3HaYeHue True (CBs3b €CTh).

JleTampbHas CTaTHCTHKA 110 3aJ1a4e PE3CPBUPOBAHUS COACPKUT CIICAYIOUIYIO I/IH(i)OpMaI_II/IIO:

CyeTYHNK BHI30BOB 3a1a49YM MHKPEMCHTHUPYCTC IIPU KaXKI0OM BBI3OBE,

I/IHTepBaJI 3adaum mo ymMoOJa4YaHUIO (MKC) IMOKAa3bIBACT INCPUOINYIHOCTL BBI3OBOB 3adjida4H,

YKa3aHHYIO B €€ HaCTpOﬁKaX;

TeKleII/Iﬁ HHTEPBAJI BbINOJHCHUA 3aJavdu 0To6pa>KaeT CKOPPCKTUPOBAHHOC 3HAYCHHC

ICPUOJUYHOCTH BBI30BA 3a1a4U,

Texkyuiee cmemenue 3aaauym (MKC) OTOOpa)kaeT pa3HUIy BO BPEMEHH MEXKIY BBI30BAMHU

3a1a44 p€3CpBUPOBAHUS HA BEAOMOM M BEAYIIEM LICHTPAJIbHBIX IIPOLICCCOPAX,

JUKMTTep 3a1a4M MTOKA3bIBAET, HACKOJIBKO BpeMs (DaKTUYECKOTO BBI30BA 33/1a4M OTIMYACTCS
OT Mm1aHoBoro. CTaOMIIBHO MOJIOKUTENBHBIN DKUTTEP TOBOPUT O TOM, YTO 3aJlauya HE yCIIeBaeT
BBINIOJHATHCS (BKJIIOYAs CHUHXPOHHM3ALMIO) 3a OTBeAeHHoe BpeMsa. C Jpyroil CTOpOHBI,
00J1b1I0M pa30poc 3HAUYEHUN JKUTTEpAa MOXKET MPUBECTH K MPHUHATHIO PEIIEHUS O TOM, YTO
paboune mukib Moaynel LI1 He CHHXPOHU3UPOBAHBI, U, B UTOTE, K TaK HA3bIBAEMOM JKECTKON

Koppekuuu. Takas Koppeklns BO3HUKAET, HalpuMep, pu crapte moaynen LI1.

CyeTynK IKECTKMX KOPpPeKIHil TOKa3bIBaeT, CKOJIBKO JKECTKUX KOPPEKUUH ObLIO
npousBeeHo ¢ MoMmeHTa 3amycka LIII. JKectkoil koppekuuen cuuTaercss mpomycK OIHOTO
nuMkina 3agaun Ha  BegomoMm  LII, mpoucxonmdmumii  mpu OpPEBBINIEHUM  BPEMEHU

PacCUHXPOHU3ALNH tp.

CueTunK MATKHX KOPPEKIUil MMOKAa3bIBAET, CKOJIBKO MSATKUX KOPPEKIH OBLIO MPOU3BENCHO
¢ mMoMeHTa 3amycka L[II. Msrkass koppekuusi MpoU3BOAUTCS MPU PACCOITIACOBAHMM BPEMEHH
Hayana 1ukia Ha BegoMmoM LIIT otHocuTensHO Bemymero L{IT Gomee yem Ha 1 Mc, HO MeHee
yeM Bpems paccuHXpoHuszauuu tp. I[Ipu 3TOM MpPOMCXOAUT KOPPEKTHPOBKA BPEMEHM Haualia

nuKIiIa 3aaaun Ha BemomoM LIIT Ha 1 Mc 3a oquH 1iukiT 6e3 mpormycka mukKJa.

MOHUTOPHHT TEKVIIET0 COCTOSHUS JUIsl KoMIioHeHTa «Pesepsuposanue OSy»

Ha Bkianke MOHI/ITOI)I/IHF MOKHO MOPOCMOTPETh CTATUCTUKY: IO TCKYHIEMY COCTOAHHIO

pe3CpBUPOBAHUA, OTACIBHO 1O CHHXpOHHOfI 3aJa4c U Ha BBI60p 10 JIF000H U3 3ala4, y4aCTBYIOIIIUX B

pesepBupoBanuu (Pucynok 64).
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

HacTpoitka coeauHeHMi MoHWTOPMHT HacTpoiikn pesepsMpoBaHis MepeMeHHbIe ANA pe3epEMPOBaHHA CoobeHns
COpoc craTucTiKm

CTaTUCTHKE peSepEMp OBaHKA:

MapameTp CU_A Cu_B
OBwmi o0LeM pE3EPEMPYEMBIX DaHHEN 5001 5001
Konv4ecTeo atMHXpoHHEIX 32834 0 o]
Ponb seaomoro MK False True
CPL_A True False
Hanw4me cBazm KaHan 1 True True
Hanuume ceasm kaHan 2 False False

CTaTHCTHKE no EI"II'D(DEIHHDﬁ afade;

MapameTp CU_A CU_B ~
WHTepBan BeINONHEHWMA 3adaqm (MKC) 20000 20000

Tekyllee CMELEHWE 3a0aq4d (MKC) -410 466

CUETUMK HECTKNX KOPDEKLIN 1 a

CUETUMK MAMKIMY  KOPPEKLIAA 1 3

CUETYMK YCMEWHON CUHXPOHM3ELAN 636 726

CUETHMK OLWMBOK CUHXPOHMZELUAM 2496 169

3afaqa CMHXPOHWSMPOBEHAE C BEAYLMM KOHTpONNepoM True True

OfbeM pE3EPEMDYEMBIX ASHHEIX 5001 5001 v

CTamucTuka no 3agage:

TASK_PLC_PRG ~
MapameTp CU_A Cu_B -
OfbEM PEIEPBMDYEMEIX 4SHHEIN 5001 5001
CUYETHMK BLISOBOE 380841 3133 895
BpeMA © MOMEHTE NOCNEAHErD BEISOEE (MKC) 20012 19914
MaKCMManEHOE SHEYEHME BPEMEHW BRIZ0BA (MKC) 33995 21983
WHTepBsan 3agaqm No yMonHaHmo (Mkc) 20000 20000
LnTTED 38084 (Mc) 12 ]
MaKoMMansHoe SHaYEHHE OxUTTepa 3aaaqm (Mec) 273 1237
BpemMA BBINONHEHWA CUHXPOHKZALMW AaHHBIX 5509 5707 v

PucyHnok 64 — MOHUTOPHHT TEKYILETO COCTOSIHUS

KypHaibl coo01menni

s mpocMoTpa nH(pOpMAaIMK, YUTaeMOU U3 JKypHaJIoB cooOmienuit monyneit LI, mepeiinute Ha
o

BKJIaAKY COOﬁII.[eHI/Iﬂ. I[JIH aBTOMATHYCCKOTO OOHOBIICHHMS I/IH(I)OpMaLII/II/I Ha’)KMHUTC KHOIIKY

(O6H06umb) B IeBOM BepxHeM yriy BKIaaku (PucyHok 65).
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

IZ Redundancy X -
Nocnearee coobulesme of owwbke:
HacTpoiika coeauHeHMiA MOHUTOPUHI HacTpoiikit pE3EpEMPOBaHIA Coobwenma
(OGHoBMTE “PUNETP N0 KOMNCHEKTY DESEPEMPOBSHUA “PUNLTP MO BCEM KOMNOHEHTAM
| =] "
UTC Bpema [ UTC epema
5 (O |E @ | |PsRedundancy v A5 @ [E ® | | PsRedundancy v
—— | Bce koMnoHeHTEI ~
., Bpemennan .. CqCmplog KemnoneHt Bax.. Bpemennan.. Coobuienne KomnonedT
16.05.2022 1... ety g::File PsRedundancy 16.05.2022 1... etcfruntime.cfg UPLOAD End PsRedundancy
16.05.2022 1...  eMCmpRouter PsRedundancy 16.05.2022 1... etc/runtime.cfg UPLOAD Begin PsRedundancy
11.05.2022 1... up{CmpBlkDrvlidp PsRedundancy 16.05.2022 1... etcfruntime.cfg DOWNLOAD End PsRedundancy
11.05.2022 1... up gmpg':'“swlﬁe PsRedundancy 16.05.2022 1... etcjruntime.cfg DOWNLOAD Begin PsRedundancy
11.05.2022 1... up| mphanne hiar PsRedundancy /A 12.05.20221... Send interval is very big: 8003 us PsRedundancy
CmpChannelServer
11.05.2022 1...  up|SysTargetOEM PsRedundancy @  11.05.20221... Connection state changed: UNKNOWN->NO_CONM... PsRedundancy
@ 06.05.20221.. CoPsLed O_CONM... PsRedundancy 11.05.2022 1... Enabling PsRedundancy
06.05.2022 1., EnjikizelllL] : PsRedundancy 11,05.2022 1... Assembled on Apr 28 2022 22:15:59 PsRedundancy
PsloDrvModbusSerialMaster_ 8 i
06.05.2022 1... As] PsloDnModbusSerialSlave © PsRedundancy 11.05.2022 1... Redundancy Runtime driver is Enabled PsRedundancy W
< PsloDrvModbusTepMaster_O 2
—— —— PsloDrvModbusTcpSlave 05
[ FEC L S PsloDrvHartMaster_0S
PsRedundancy_08 v MocneaHsa komnunAwaA: € 0 & 0 TMPEaKOMIUN. o i .’ MNoMb30BaTENL NPOEKTa: [HKKTO) @ @&

Pucynok 65 — PesepBupoBanue. XKypHaisl cooOmeHnit

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

— ==l mpeaymnpexaeHue;
_ 19 ommoKa;

— B ucxmmouenue;

- : COOOIIIEHNE;

- @ OTJIAJIKA.

Jl51g oToOpaskeHus B JKypHaJe 3aruced, COpPTUPOBAHHBIX MO KOHKPETHBIM KaTeropusiM, BIOEpUTE U
HQ)KMUTE Ha COOTBETCTBYIOIIYIO KATErOPUU KHONKY (M3 BBIEICHHON KPacHBIM LIBETOM 00JacTH), TEM

CaMBIM BKJIFOUHB/BBIKIIOUNB COPTUPOBKY.

B xypHane mnpegycMOTpeHa BO3MOXKHOCTh OBICTPOro (uiabTpoBaHUs COOOIIEHHH O padote
oubmmorekn PsRedundancy (PsRedundancyOS). [lns 3Ttoro HaxmuTe KHONKY @uasmp no
Komnonenmy pesepsuposanusn. B cnucke KommnoneHT Oyner aBTOMaTHYeCKH BBIOpaH KOMIIOHEHT
PsRedundancy (PsRedundancyOS), u B >xypHajsie OyAyT TOKa3aHbl COOOIICHUS CHCTEMBI,
OTHOCSIIHECS TOJHKO K 3TOMY KOMIOHEHTY. JIJis OBICTPOTO BBIJICICHHUS BCEX COOOIICHHA CUCTEMBI
HaXMUTE KHOTIKY Duabmp no écem Komnonenmam. J1jis mpocMoTpa cOOOIIeHH 0 paboTe 000 13
OMOIMOTEK, JOCTATOYHO BBIOPATh HEOOXOAMMYIO OWMONMHMOTEKY U3 BBIMANAIONIETO CIHCKA, Kak

MOKa3aHo Ha PUCYHKe 65.

JJi O4MCTKU KypHaJla HAKMHUTE KHONIKY OQuucmumsg.

I[J'ISI COXpaHCHUA XYypHalia B (bOpMaTC CSV HA)KMHUTC KHOIIKY H OTKpOeTCH OKHO JJIsA BLI60pa

MecTa coxpaHeHus ¢aiina.
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

OOHOBJICHH e TPUJIOKEHUH pe3epBHPYEMOro KOHTpoJLIepa

B mpomecce pa3paboTKM MPUKIAAHONH NPOTrpaMMBbl, a TaKKe B IMPOLECCe HCHBITAHUNA U
IIyCKOHAJIAJ04YHbIX paboT, 3ayacTyro, TpeOyercs HpOBOIUTH OOJIBIIOE KOJUYECTBO IPOLERYP
oOHOBNIEHH TMpoekTa. s oOjeryeHus BBINOJHEHUS OOHOBIICHHS NPUKIAJHOTO IMPOTPAMMHOIO
obecrieueHUss B KOHTPOJUIEPE IMPEAyCMOTpPEHa IpOleaypa aBTOCHHXPOHU3ALMU INIPOEKTOB, KOTOpas
II03BOJISIET NIPH 3arpy3Ke HOBOM BepcHUHU IpoeKkTa Ha oauH u3 moxaynei LI1, aBromarnyecku 3arpyxarb

ee Ha MoayJb [{II-mapTHepa.

(DYHKI_II/IH ABTOCUHXPOHH3AalIUHU ITPOCKTOB IO YMOJYAaHHUIO BKIIIOYCHA, HO IIOJIB30BATC]Ib MOXET €€
BBIKJIIOUNTh Ha Bkianke Hacrpoiika pe3epBupoBaHusi, JH0O UCIONB30BaTh OOBEKT THIA
TConfigControl:

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

C BHUMAHHE!

OyHKIMS aBTOCHHXPOHHU3ALUH MTPOEKTOB pab0oTaET TOIBKO MPHU TOJHOM 3arpy3Ke MPOEKTa.
ITpu npoueaype oHIaiH-U3MEHEHUS! ABTOCUHXPOHU3AIMS IPOEKTa HE MPOUCXOANUT

[Tpu BrirOUeHNH (QYHKIIUM aBTOCHHXPOHHU3AIMKA aBTOMATHYECKU OOHOBIIIETCS M (ailyl mpoeKTa B
HCXO/IHOM KOJIe, B Cly4ae €ro HaluyMs B 3arpy’kaeMoM IpoekTe (cM. B JokymeHTe «lIporpammHoe
obecnieuenue Astra.IDE. PykoBoacTBo nosb3oBatens» B pasaene «Otnaaka npoekta. Komnumsuus u

3arpy3Kka IpUIOKEHUST B KOHTPOJIEPY).

B kontpomnepax cepun Regul mpemycmaTpuBaeTcs BOZBMOKHOCTh 0€3y/apHOro (¢ COXpaHEeHHEM
TEXHOJIOTUYECKUX TapaMeTpoB M 0e3 MpepbIBaHUs YIPaBIEHUS TEXHOJOTMYECKUM IPOLIECCOM)

OOHOBJIEHUS MPUKIIATHOTO IPOTPAMMHOTO 00ECTIEUEHUSI.

B 3aBucuMOCTH OT 00beMa BHECEHHBIX B IPOEKT M3MEHEHUH, ecTh JiBa crnocoba Oe3yaapHOro
OOHOBJIEHHS MPHUKJIAIHOTO MpOrpaMMHOro obecneueHus. Eciy nu3MeHeHus 3aTparuBaroT TOJIBKO KO
IIPOrpaMMbl, HO HE MEHSIOT KOH(UTYPAIIMI0 CUCTEMBI, TO BO3MOKHO IPOBE/IEHNE OHJIAiH-N3MEHEHUS
MPUKJIAJHOTO TMporpamMmHoro obtecrnedenus. OHIaH-U3MEHEHHE BO3MOXHO TMPH  CIEAYIOLIUX
WU3MEHEHHUSX B MPOEKTE!

— 71006aBlIeHHE HOBOTO THIIA U €0 3K3EMILIAPA;

— W3MEHEHHE CYILECTBYIOLIETO TUIA!

O Jno0aBjeHHe BHYTPEHHUX EPEMEHHBIX;
O YyJaJeHHE BHYTPEHHUX IEPEMEHHBIX;
O UW3MEHEHHUE THUIIa BHYTPEHHUX NTePEMEHHBIX.

— no6asnenwue / yaaneHue SK3eMIUISIPOB;

— wu3MeHeHHe npuBA30K Bo Bkiaake IOMappling.
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

IIpy BBINOJHEHUM OHJIANH - U3MEHEHMSI [TPOEKTAa HE MPOUCXOIUT Iepe3arpyska NpUIIOKEHUS — B
KOHTPOJIJIEp 3arpy’KaroTcs TOJIbKO M3MEHEHHBbIE OOBEKTHI NpoekTa. M3MeHeHus OyayT NpHUMEHEHBI
IIyTeM IEPEKIIOYEHUs Ha BHOBb 3arpy’KCHHBIM KOJX MEXIy LHUKIaMu 3anad. B sToM ciydae
JOTIOJIHEHUS B IIPOEKT BHOCATCA «HA JIETYy». VI3MEHEHMsI MOXKHO ITPOBOJUTH KaK HAa BEIOMOM, TaK U Ha
Benymem moxayie LI, mpu atom, B ciydae mpoBeaeHHUs MHpolenypbl Ha Benymem moxnyie LI, ne

IIPOUCXOIUT Mepeadyu yrpasieHus gpyromy Moayiro LIII.
[Ipu 3arpy3ke H3MEHEHHOT0 MPOEKTa B JIF000H u3 Moaysei L{I1 Ha sxpaHe mosIBIsSETCS COOOIICHHE:

«Kon u3meHeH co BpeMeHM mocieaHeil 3arpy3ku. Urto ciemyer caenarn?». Jlanee mpemsararorcs

BapHUaHThI JICUCTBHI, 03Hauarommue cienyroinee (Pucynok 66):
— JlormH ¢ oOHJalH-U3MeHeHWeM — TOJBKO W3MCHCHHBIC YacTH 3allylICHHOTO MPOEKTa
3arpyxarotcs B Mmoayip LI1;

— JloruH ¢ 33pr3l€0171 — 9TO 3arpys3kKa IOJHOCTBIO HOBOI'O ITPOCKTA B3aMCH CYIICCTBYIOLIICTIO B

monayite LIIT;

— JloruH 0e3 U3MeHeHHUIl — TocIeTHUe U3MEHEHHS TPOEKTa HEe OyIyT 3arpyKeHbl, 3aIyleHHAs

B moxyJiie L{IT mporpamma coxpansiercst 0€3 H3MEHEHHIA.

Astra.|DE *

MpKNoXEHKE HEMERMNOCE CO BP EMEHM NOCNEAHER Zarpysku. YTo CnegyeT caenats?

O

() Morvk ¢ oHnaik-zamexoi
(@) NMorvx c zarpyzxoi
() NMoruk Ges usmererui

OBHOBHTE 3arpY304H0 & NpHNOXEHHE

OTMeHa LOetanu...

Pucynok 66 — CooOiieHue mpu 3arpy3Ke mpoekra

2 BHUMAHHE!
[Ipu 0OHOBIEHNY MTPOEKTa Ha BEAYIIEM KOHTPOJUIEPE HE CHUMAaNTe (DIa’kKOK ¢ OIS
OOHOBHTD 3arpy304HOe NMPUJIOKEHNE, NHAYE, BEJIOMBIH KOHTPOJUIEP OYAET YXOAUTh B
OECKOHEUHYIO TIepe3arpy3Ky

HpI/I COrjJlacCHM IIOJIb30BaTesl Ha JIOTMH C OHJIaMH-N3MEHEHHEM MPOUCXOAUT 3arpy3ka 4YacTu

npoekta B oauH Moayib LII1.

Ilocne 3arpys3Ku OOHOBJICHHOT'O IPOCKTAa HA BKJIAAKE HACTPOCK o0BeKTa Pe3eanpOBaHne B
pasaciic I/IH(l)OpMaI[I/Iﬂ 0 MPUJI0KCHUHN TaHHBIC 6y,[[yT BBIIACJICHBI KPACHBIM IIBETOM, UYTO O3HA4YACT,

yT1o Ha MoAy X LI B HacTosIIMIT MOMEHT pabOTarOT pa3HbIe MPUIIOKCHHUS.

Haxxmute kuHonky 3acpyzums npoexkm ¢ CPU B 6ioke toro momyns LTI, Ha koTtopslii TpeOyercs

3arpy3uTb OOHOBJICHHBII MTPOEKT.
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HeoOxomuMo WMeTh B BHAY, YTO JaXe B Cllydae 3arpy3KH C TMOMOIIBIO MPOIEIyphl OHJIAMH-
W3MEHEHUSI HOBOW BEPCUM NPWIOKEHUS Ha oauH moxayib LIII, 3arpys3ka 3Toro mpoekra Ha MOIYJIb
HII-mapTHEpa, Tpu HaKaTUW KHOUKH 3azpy3ums npoekm ¢ CPU, mpousoiier mo cxeme IOJHON

3arpyskH, T.€. OyJIeT BBIIOIHEHA nepe3arpyska 3toro moayis LI1.

O6HoBuTe MHpoOpMaIio Ha Bkiagke Hacrpoiika coenmHeHuil (KHOIKA B JICBOM BEpPXHEM
yray). brnox uHopManmu O MPUIOKEHHH TMOMEHSET I[BET Ha 3eNieHbld — Ha obomx momymsx [IIT

HaxXoaAaTCAa UACHTUYHBIC OOHOBJIEHHBIE ITPOCKTHI.

Ecnu mpu m3MeHeHuu mnpoekTa Oblla M3MEHEHa ero KoHpurypamus, ¥, B TOM 4ucie, ObUIH

MPOU3BCACHBI U3BMCHCHUS B!
— [napaMerpax yCTpPOWCTBa;
— JlepeBe YCTPOMCTB;
— o6nekre TaskConfiguration;

Torna mnponeaypa OHJIAaH-U3MEHEHHUH HE JOCTYIIHA W BO3MOKHO BBIIIOJIHUTE TOJIBKO ITOJIHYRO

3arpy3ky (JIOTHH C 3arpy3Ko0i) MpOeKTa ¢ MOCIEYIOEeH epe3arpy3Koil mMpuiI0KeHHi.

[Ipouenypy 3arpy3ku HpoeKTa MO>KHO BBINOJIHUTH Ha Jro0oMm u3 moxyned LI, Ho B cioyuae
OoOHOBIIEHMs IpoekTa Ha BenymeMm Moayiae LIII mpousoiizer mraTHas mnepejnada yrnpaBJICHUS

Benomomy moaysro LT

Ecom BKIrouena (1)YHKIII/I$I ABTOCMHXPOHHU3AIWHU IMPOCKTOB, TO AOCTATOYHO 3arpy3uTb IIPOCKT
(;ioruH ¢ 3arpy3koi) B oauH Mmoaynb LIII. lanee stor moayns LI ocymiecTBisieTr mepesarpysky
IIPOEKTAa, CHOBA BKJIFOYAETCSA B CUCTEMY PE3EPBUPOBAHUS U aBTOMAaTHYECKH 3arpykacT UMEIOIIMNCS y

HEro HOBBIM ITPOCKT B MOAYJIb HH-napTHepa C HOCJ'IG,HYIOH_Ieﬁ r[epesarpy31<0171 €10 IO IIMTAHUIO.

2 BHUMAHHUE!

ITpu nomnHOI 3arpy3Ke MpOeKTa ¢ BKIIIOYEHHON (PYHKIMEH aBTOCUHXPOHU3ALUH HE
NPOUCXOANT Oe3yapHoi niepenaun yrpasieHus mexay L[I1 B MOMEHT 3arpy3Ku HOBOTO
npoekrta Ha MoayJss L{II-maptHepa. [loaToMy nepen BBITOJHEHHEM MTOJIHOM 3arpy3KH
NPOEKTa Ha JEHCTBYIOLIEM O0bEKTE PEKOMEHIYETCS OTKJIIOYUTD (hYHKIIUIO
ABTOCUHXPOHU3ALNH

Ecnu orkimtoueHa (yHKIMS aBTOCHMHXPOHHU3AIMM IPOEKTOB, TO IOCIE 3arpy3ku OOHOBIIEHHOT'O
MPOEKTa B PE3EpPBUPOBAHHOM KOHTposiepe okaxyrcs aBa moxayis LII ¢ pasHeiMu BepcusMu
MPUKJIAJHOTO TporpaMMHOro obOecrneueHus. Eciu u3MeHeHHs B TNPOEKTe HE 3aTPOHYIH 00BeM
CUHXPOHM3UPYEMOW MaMATH, TO MPOMU30MAET CHHXPOHHM3AIMs IAaHHBIX Ipolecca, HO Ha OOBEKTe
«Redundancy» Bo Bkiagke «Hactpoiika coennHeHHI» HHPOPMALIKS O 3arpy>KEHHBIX MPOeKTax OyneT

noJIcBevYeHa KpacHbIM 1BeToM (PrcyHok 67).

Pe3epBupoBanue www.reglab.ru DPA-302.4-v2.9
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A

BHUMAHHE!

3navyenue QpyHKIMK aBTOCHHXPOHHU3AIMY POEKTOB (BKIIOUEHA/BBIKIIOUCHA) BIUSECT
TOJIBKO Ha 3arpy3Ky IMOJHOCTBIO HOBOTO IPOEKTa MPH MOJIHOM 3arpy3Ke MpHIIOKEHUs.
OpHaxo mMpH BEIKITIOYEHHOW aBTOCHHXPOHH3AINH MTPOEKTOB, B CiTydae nepe3amycka L1,
ocraercsi TpeboBaHUE K HIEHTHYHOCTH IPOEKTOB, IOSTOMY IPH BKIIFOUeHUH Momyst LIIT
MPOMCXOANT CHHXPOHHU3AIHA MpoeKToB Ha oooux LI co ckaunBaHueM mpoekTa ¢
pabotatomiero LI1. B urore - mo6oi L1, 3amyckaromuiics BTOPBIM, CKaUUBaeT
MIPHIIOKEHHUE C TIEPBOTO Ha ceOst

= 7} Application [sanycx]
5 Menemxep GudmioTex

™

HacTpoixa coenmerii  Moruropunr

HacTpofi pescpeiposaria

¥eTpoiicrea - B oXx 11 REGUL_RS00_61 |Z Redundancy x| lgY P.C_PRG
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foen 5 6 ownbke:
= 1379 REGUL_R500_61 [coemmmen] (REGUL RS00 61) E\ sl oo Lk Lo
=0 PleLogic

Coobuersia
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M
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% ReguiBusTask Wz LWz
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Aapec ycrpoiicrea: 0301.3085
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Thn: 4096
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VMg yerporicrea: ST1_RS00_1
Agpec yarposicrea: 03013084
Maermubuxarop: 1098 0008
Tun: 4096
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Bepans:
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MonezoBatens ycTpoicTea: Admi Mporpamma sarpyxeHa Mporpama He Manersnacs Monk3oBaTens NpoeKTa: (HAKTC) @ Q EBeaywmi

Pucynok 67 — Bknajka «HacTpotika coenunennity. Pe3epBHbIN KOHTpOIUIEp HaX0IUTCs B cocTosiHuu Standby, uto
CHTHAJIM3MPYET O CHHXPOHM3AIMHN IaHHBIX ITPOEKTA, HO 3arpy’KeHbI pa3Hble MpoeKkThl Ha Moxyisix LT (nadopmanust o
TIPMWIIOKEHUSIX TIOMEIIEeHa Ha KpacHOM (oHe)

Jlanee monp30BaTeNh MOXKET MPOTECTUPOBATh BHOBB 3arpy>KEHHBIN MPOEKT, MEpelaTh YIPABICHHUE
nporieccoM Ha MozayJib LI ¢ HOBBIM mpoekToM. YOenuBIINCH, YTO PE3yIbTaThl BHITTOJHEHUS] HOBOM
BEpCUU NPOEKTa COOTBETCTBYIOT OKHUJIAHUSIM, IMOJIb30BATEIb MOXKET 3arpy3UTh HOBYIO BEpPCHUIO
npunoxkenus Ha monayne LII-maptHepa. [[ns sToro Haxkmute KHONKY 3acpy3ums npoekm ¢ CPU B

6soxe Toro moayns L{I1, Ha koTopblit TpeOyeTcs 3arpy3uTh OOHOBJIEHHBIH MTPOEKT.

Ecnu HOBasg Bepcus MPUIIOKEHUS MO KAKUM-IMOO MpUYMHAM HE yCTpauBaeT MOJIb30BATENs, OH
MOJKET 3arpy3uTh NPEXHIOI BepcHio npoekra ¢ moayns LlII-maptaepa. s 3TOro HEoOXOaUMMO
Ha)XaTh KHOTIKY 3azpyzume npoexm ¢ CPU y monyns LTI, Ha koTopslii ObLIa OCYIIECTBIIEHA 3arpy3Ka

HOBOU BEPCHUH IPOEKTA.

ou

[To oxonuanum mpormecca oOHoBUTe mHpopmManmio Ha oOwvekTe «Redundancy» (kHOmKa B
JIEBOM BepXHEM yriy). biok uHpopMammu o MpUI0KEHUN TIOMEHSET IBET Ha 3€JICHBIN — 00a MOy

LIIT pabGoTaroT ¢ OJMHAKOBHIMUA OOHOBJICHHBIMU MTPOCKTAMHU.
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2 BHUMAHUE!

He ocraBnsiite momynu L1 ¢ pa3HpIMU BepCHUSAMU MPUKIAJTHOTO MPOTPAMMHOTO
oOecreveHus1, TaK KaK B MOCJICICTBUH 3TO MOXKET MPUBECTH K HEBO3MOKHOCTHU
0e3ymapHoro (0€3 COXpaHeHHs TEXHOJIOTHYECKUX MapaMeTPOB) MEPEKITFOUCHUS MEKITY
OCHOBHBIM U pe3epBHBIM Moayssimu LI1.

Ecnu B mporecce n3MeHeHHs MPOSKTa KaKUM-JINO0 cII0COO0M OblIa 3aTpOHYTa CHHXPOHH3HpYEMast
naMATh, TO B JaJbHEHIIEM HEBO3MOXHO OyAeT NMpOBecTH Oe3yaapHOe OOHOBICHHE NPHKIJIAITHOTO
IporpaMMHOro obecredeHus. B aToMm ciaydae 0OHOBICHHE HOHKHO MPOM3BOAUTHCS YEPe3 OCTAHOBKY
TUIK.

Ecnu monb3oBaTenlb XOueT 3all0OKUTh Ha Oynayllee BO3MOXXHOCTb 0O€3yAapHOro OOHOBJIEHHUS
NPUIIOKEHUS NPU 3HAYUTEIbHBIX M3MEHEHMSX NPOEKTa, CBA3aHHBIX, B TOM YHUCIE, C J100aBICHUEM
HOBBIX MOJYyJICH, JaHHBIX TMpolecca, KOTOpble HeoOXxomumMo OyIder BHOCHUTH B 00beM
CUHXPOHM3UPYEMOU MaMATH, U T.J., TO CIEAYET 3apaHee 3aJ0KUTh HEOOXO0AUMOE KOIIMYECTBO pe3epBa
B 00J1aCTh CUHXPOHU3UPYEMBIX JIaHHBIX IIyT€M OOBSABJICHHUS IEPEMEHHBIX COOTBETCTBYIOIIErO TUNa. B
JAJIbHENIIEM, TP U3MEHEHUM IIPOEKTa, MOJIb30BaTelb MOXET IPHUBSI3aTh HOBBIE JAHHBIE K PaHEe

00BABIECHHBIM INEPEMCHHBIM.

B curyanmu, xoraa mpoeKT 3HAYUTEIBHO MOAM(UIMPOBAaH (BHECEHBI M3MEHEHHS B CTPYKTYPY
u/ua 00beM CHHXPOHH3UPYEMBIX JAHHBIX), HE TapaHTupyercs Oe3ynapHas mepefada yrnpaBieHHS.
OOHOBIIEHNE NMPHUKIATHOTO IPOrPAMMHOI0 00ECHeueHUsI B 3TOM cllydae HEOOXOIUMO OCYILECTBIATh
TaKMM CIOCOOOM, YTOOBI HE MPOU30IILIA MOMNBITKA CHHXPOHU3AMHU JaHHBIX Mexay monyasmu LI ¢
pPa3HbIMH BEPCHUSIMH MPHUKJIAJHOIO MPOTPaAaMMHOI0 OOecrneueHusi. DTOro MOXHO JOOUTHCS JBYMS

cocobamu.

IlepBLIl arOpUTM

C mnomomrpio mepekmoyarener RUN/STOP na mepenueit manenu momayns LIIT wim KHOMOK
Crapt/ Cron (cm. pasgen «llepeximouarenu») B cpeae pa3paOOTKH TMPOU3BECTH OCTAHOBKY
ucrnonHenus: npuioxeHus Ha oOoux IIJIK (mepexom B pexum «CTOID»). danee HeoOxoaumo
3arpy3uTh HOBYIO BEpCHUIO MpHIIokeHUs Ha ob6a moxyns LI, mocne yero mpousoiier nepesarpyska
Moxaynei u 3amyck ux B pexume «CTOI». [lanee HeoOXOAMMO 3aMyCTUTh BHITIOJHEHUE TTPHIIOKEHUS

OIHHM H3 BBIIIC ICPCUUCIICHHBIX CIoco0oB.

Bropoii anroputm

C nomomrsio nepekmouareneit RUN / STOP na nepenneit manenmu moayins LI win kanonok Crapr /
Cron B cpene pa3paOOTKU MPOU3BECTH OCTAHOBKY HCIIOJHEHUS MPHJIOKEHUS Ha OJHOM M3 MOAyJen
LIIT. [Tocne 3TOro HEOOXOAUMO OTKIIOUUTH ABTOCUHXPOHU3ALIMIO JAHHBIX C TOMOILBIO CHATHS (paskka
B COOTBETCTBYIOIIEM Ioje BO BKIaake «PesepBupoBanue» oObekTa «Redundancy» (cMm. pazgen
«Hacrtpolika W JUarHocTHKa COEIMHEHUS») WIH MyTeM (U3UUYECKOro OTKIIOYEHHS JIMHUN

CHHXpOHU3aIuu Mexay Moxyisimu LI1.
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Hanee, Ha octaHoBieHHBbIH Moxynb L{II HeoOXoaMMO 3arpy3uTh HOBYIO BEpPCHIO MPHKIATHOTO
IIPOrpaMMHOI0 00€CIEUEHus, MI0CIIE Yero IPOU30UIET Iepe3arpy3ka IpUIOKEHU U 3aIlyCK B PEKUME

«CTOII». ITocne yero moxHo nepeect AaHHbIA MoAy b LIIT B pexum «3AITY CKy.

Ecim B cocraBe IIJIK HaxoamTcs XOTsi ObI OJMH MOJIyNIb BBOJA / BBIBOJA, OJHOBPEMEHHO
onpamuBaeMblii o6oumu Moxynasimu LTI, To momyns LI ¢ oOHOBIEHHOH BepcHel NPHKIATHOTO
MIPOTPaAaMMHOTO 3aITyCTUTCS C OIIMOKON CHHXPOHM3AIUK (TaKk Kak paHee oHa Oblia OoTKIO4YeHa). Eciu
takoro Monayis Her (IIVIK ¢ mosmHeIM pe3epBuUpoBaHMEM), a Takke He oOecredyuBaercs OOMEH
npusHakamu aktuBHocTu L{II-mapTHEpa mocpeacTBoM (Gu3nUecKor JTMHUU CBSA3H, TO OJHOBPEMEHHO B
pabote OyayT HaxoauThes 1Ba aBTOHOMHBIX [1JIK ¢ pa3HbIMU BepcHSAMHU MPUKIATHOTO IPOTPAMMHOTO

oOecrieueHus.

Hanee cnenyet nepeBectd B pexum «CTOID» CPU_B u nmpoBecTu aHaIOTHYHYIO MPOIEAYpY Ha
HeM. B MomenT ocranoBa mpmioxkenus Ha CPU_B mpousoiiner nepenava ynpasnenus CPU_A 6e3

CUHXPOHHU3AINH JAHHBIX (YAapHOE MEePEKII0UEHNUE).

[Tocne 3arpy3ks OOHOBIEHHOTO TMPHUKIAJAHOTO MporpaMMHoro obOecrneuenuss Ha CPU_B wu

BKIIFOUCHH €TI0 B pa60Ty MOJXHO BOCCTAHOBUTDb aBTOCHMHXPOHU3AIIUIO JAHHBIX.

2 BHUMAHHE!
B pesepBupoBaHHOM KOHTpOJUIEpE, TIPpH 3aBOACKOM copoce omHoro u3 LII1, cOpaceBaeTcs
npunoxxenue u Ha L{[T-naptaepe (cMm. B nokymente «[IporpamMmmHuoe obecnieuenue Astra.IDE.
PykoBozacTBO monp3oBaTes» B paszaene «Otinanka mpoekra. COpoc MPIiIoKESHHID

C BHUMAHHUE!

IIpu BBOZAE CHUCTEMBI YIIPABJIEHUS B IKCIUIYaTALUI0 HACTOSTENBHO PEKOMEHYEM IIEPEBOUTh
KOHTpoJuiep B PaGoumii pexxum, 11t NpeAOTBPAILEHUS CIy4allHOIO U3MEHEHUS PUIIOKEHUS
NI aKTHUBalluu (1JYHKHI/II/I OTJIaAKH, YTO MOXXET HCTaTUBHO ITOBJIMATH Ha TEXHOJOTM4YECKUM
nporiecc (cM. B JokyMenTe «IIporpammuoe obecnieueHue Astra.IDE. PykoBomctso
MOJIL30BaTEIs» B pazzeie «OTinaaka mpoekTa. PexuMepl paboTel KOHTPOIIIEPay)

3amena moayJas LI pesepBupoBaHHOI0 KOHTpOJLJIEpa

B nporecce skcrutyaranuu MOKeT BO3HUKHYTh HEOOXOJIMMOCTh B 3aME€HE HEHUCIIPaBHOTO MOJYJIS

IIII B pe3epBUPOBaHHOM KOHTPOJLIEPE.

3aMeHy HE00XO0MMO MTPOU3BOJIUTE B CIIEAYIOIIEH MOCIe10BaTEIbHOCTH:

1. OrcoenuHuTe MOAKIIOUCHHBIE K pa3beMaM Ha JIMIIEBOM MaHeau Kabeiau U U3BJIEKUTE
3ameHsieMbii moyns LIIT;
2. Bo3pmute HOBBI Moyith L1 11 ycTaHOBUTE NEpeKITIOYaTEeNN Ha JTUIIEBOI ITaHEH B
CJIEYIOLIUE ITOJIOKEHUS !
— «RUN/STOP» B nonoxenune «STOP;

— «KEY)» B nmonoxeunune «I»;

— «MBS» B monoxenwue, kak Ha 3ameHsieMom moyse LT,
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OO6cyXuBaHUE pPe3epPBUPOBAHHOTO KOHTPOJLIEpa

3. BcraBbre HOBBIH Monyiib LIIT B kop3uny BMecTo 3amensiemoro LIIT;

4. Ilonxmounte 11K Hanpsamyto k Moaymto LT u ycranoBuTE coequHEHNE (UEPE3 CKAHEP CETH);

5. Ecm motpebyercs, mpousBeaute nporeaypy ooHosienus CIIO no HeoOxoaumon Bepcuu

(moxpobHo onmcanue B qokymente «IIporpammuoe obecrieuenue Astra.IDE. PykoBoacTo

H0JIb30BaTeNs» B pasjenie «OOHOBICHUE CUCTEMHOTO ITPOTPAMMHOTO 00ECIICUCHUS);

6. 3arpy3ure ciryxeOHbIe U KOH(UTYPAIIMOHHBIC (DAlIIbI, CETEBBIE HACTPOUKH,

7. Ilepesarpy3ute HOBBIM Moy LT,

8. BoccranoBute nuHMM cCHHXpoHU3anuu Mexxay LII-naprepamu,

9. IlepeBenute «KEY» B monoxenue «ly.

10. ITepeseaure «RUN/STOP» B nosoxenne «RUNy;

11. oxxautech, KOraa MpoMu30iIeT aBTOCUHXPOHU3AlIUA MpoekTa ¢ moayneM L{[1-maptaepom.

[Ipn wammuue monHOTOo backup-daitma myHKTEI 5 W 6 yOPOCTHTH, MPOW3BEAS MPOLEAYPY

BOCCTAHOBJIEHMsI (IIOJpOOHOE omnucaHue IpuBeAcHO B JokyMeHTe «lIporpammHoe oOecneueHnue

Astra.IDE. PykoBoacTBo nonb3oBatens» B paznene «Restore/Backupy).

2 BHUMAHHUE!

Manunynsiuu ¢ HoBbiM MonysieM LTI, ykazanusle nox n.m.4...7, peKOMEHIyeM
MIPOM3BOANTD Ha OTAEIBHOM CTEH/[IE
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B3aumopelicTBre rpymiibl pe3epBHPYEMBIX KOHTPOIUIEPOB ¢ cucTeMaMu BepxHero ypoBHs (SCADA)

B3AMMOJEVICTBUE I'PYIIIBI PESEPBUPYEMBIX
KOHTPOJUJIEPOB C CHCTEMAMM BEPXHET'O YPOBHSI
(SCADA)

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

B cucreme pesepBupoBaHus Kaxablii u3 nByx monyied LI moxer oOMEHUBATHCS JaHHBIMU C

CHCTEMOM YIpaBJICHUA HE3ABUCUMO OT APYIOoro MOAYJIsL ]_[H

[Tpu ucnonszoBanuu npotokona IEC 60870-5 104 na xaxxmom moayne L{IT MoryT ObITE HACTPOEHBI
OJIMH WJIM JBa KaHaJla Tepefadd JaHHbIX, nmpu 3ToMm ob6a moxyns LII ormator nanueie B SCADA-
CHCTEMY BHE 3aBHCHMOCTH OT COCTOSHHS KaXIO0ro W3 HHUX (Bemymuil win Befomsbiid). Cucrtema
BEPXHET0 YPOBHsI BBHIOMpAET aKTyalbHbBIH KaHail oOMeHa NaHHbIMH W ympaeieHus. [Ipenycmorpena
HACTpo¥Ka ympasieHus: ycrpoiictBom Slave 104 mpu oCTaHOBKE MpPOrpaMMbl — MPEKpalieHne BCexX
coenunenuit (NO activity - mo ymoa4aHWIO) WIM TNPOJODKEHHE PA0OThI B OOBIYHOM PEKHUME
(Normal work). STOP-pexum s IEC-ycTpoiicTB MOXKeT ObITh aKTHBUPOBAH MPOrPAMMHO (CBOHCTBO
ActivateStopBehavior) — nanpumep, npu nepexoge moxayist LIIT B coctosiaue Bedomwiti. OqHuM u3
CUTHAJIOB, Tiepe/iaBaeMbIX ¢ Kaxkaoro moayis LI, nmomkeH ObITh WACHTUGUKATOP cOCTOsHUS ((hiar
IsStateActive nubo 3HaueHune nepemenHoi redmode u3 mpumMepa nporpaMMHoro koxaa). [loapoGHoe
ormcanne Hactpoiiku mpotokona IEC 60870-5 104 npuBeneno B mokymeHnte «Hacrtpoiika oOMeHa
naHHbiMH 1o  npotokony IEC-104 na xontpomepax cepun Regul RXO00. PykoBoactso

IIOJIB30BATCIIA.

[Ipu ucnonb3oBanun npotokoia Modbus TCP o0a monyns LI Taxke He3aBUCHMO IepenaroT
TAaHHBIE B CHUCTEMY BEpPXHETO YPOBHS, HO TPU ITOM €CTh BO3MOXXHOCTh HM3MEHHUTH IIOBEICHUE
Benomoro moxayins LI1. TIporpammusie yerpoiictea Modbus TCP Master u Modbus TCP Slave,
peanusyroliue oOMeH, IMEIOT ClrielHanbHy0 HacTpoiiky StopModeBehavior (moBenenue B pexume
Stop) — anmaparHast octaHoBKa mporpaMmbl MoayJast LIIT nepexarouareiem RUN/STOP. [oeenenue B
JTAHHOM PEKHME BapbUPYETCS OT «HE H3MEHSTH» J0 <BaKpbiTh coeauHeHuey». STOP-pexum s
Modbus-ycTpoiicTB MOKeT OBITh aKTHBUpPOBaH TNporpamMMHO (cBoiicTBO ActivateStopBehavior) —
Hanpumep, npu nepexone monyns LI B cocrosuue Bedomwiii. TlompoOHOe omucaHue HACTPOHKH
nporokoia Modbus npuBenero B qokymente «Hactpoiika oOMeHa qaHHBIMH 10 npoTokony Modbus

Ha KoHTpoiepax cepuu Regul RX00. PykoBoacTBO monb3oBaTens».

O6wmen o npotokony OPC DA moapasymeBaeT UCIONb30BaHKUE JTOMOTHUTEILHOTO MTPOTPAMMHOTO
obecnieuenus (I10). Ha cepBep cOopa MaHHBIX THUOO OTIENBHBIA KOMIBIOTEP, MMEIOIIUNA MPSIMOI
JIOCTYIl K Pe3epBUPYEMBIM KOHTpoJuiepam, yctanaBiauBaercs Regul OPC DA Server. Ero mMoxHO
ckauath C caiita Www.reglab.ru. Tlpu wHactpoiike TpeOyeTcss BHECTH B KOH(MHUTYpAIUIO

OPC-cepBepa 06a moayns LI, a 3arem o0beIUHUTD UX B «rpyniy pesepBupoBanus» (Redundancy
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B3aumopelicTBre rpymiibl pe3epBHPYEMBIX KOHTPOIUIEPOB ¢ cucTeMaMu BepxHero ypoBHs (SCADA)

Group). IToce nactpoiiku OPC-cepBep Oyaer oToOpakaTh pe3yabTHPYIOMUI HaOOp Teros. JlaHHbIE
Oynyt Opatrbcs ¢ monynst LI, KoTopwlii AOCTYymeH M HAXOIWUTCS B JAHHBII MOMEHT B PEXKHUME
Beoywuii. Y nporpammuoro obecneuenus Regul OPC DA Server ecTh JONONHHUTEIHHBIC
BO3MOKHOCTH: pa3IMYHbIC aJITOPUTMBI IEpeKNItoueHus, pydHod BbeIOOp Mmoxayns LIII B kadectBe
UCTOYHUKA JaHHBIX M T.M. Kpome TOro, s CHUCTEMBbI BEPXHETO YpPOBHS IPEJOCTaBISETCS YKe
MOATOTOBJICHHBIN KaHall JUisi oOMeHa NaHHBIMH C TPYNIOW pe3epBUPOBAHMS, a HE C OTICIbHBIMU
koHTposuiepamu. [logpooHoe onmucanue Regul OPC DA Server npuBeneHo B nokymente «Hacrtpoiika

u pabora Regul OPC DA Server. PykoBo1cTBO MOIB30BATEIIS.

OOMeH ¢ cUCTeMOU BEepXHEro ypoBHs, mocpenctBoM npotokosa OPC UA, MOXXHO OCYIIECTBIIATH,
BOCITOJIP30BABIINCh ~ MporpaMMHbBIM  KommoHeHToM  PsOpcUaServer.  TlogpoOHoe  omucaHue
PsOpcUaServer npuseneno B qokymente «Hacrpoiika u pabora Regul OPC UA Server. PykoBoacTBo

IIOJIB30BAaTCIIA».
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OO6parnienne

OBPAIIEHME B CJYXBY TEXHUYECKOW MOJJAEPKKHA

Jiia oOparenust B TeXHUYECKyr0 nojaepxky Ilonp3oBarento HeoOXoaumMo chopMHUpoBaTh 3ampoc

Ha caliTe TEXHWYECKOH mMmoaiaepkku: Nhitps://support.prosoftsystems.ru, mmbo oTmnpaBUTh MUCHBMO IIO
AJIEKTPOHHOU mouTe: Support@prosoftsystems.ru. B mepBoM ciyuae TpeOyercs mpeaBapuUTeIbHAsS

perucTpanusi.

OO6pamenne 00513aTeNbHO JTOHKHO COACPIKATh CICAYIONINE CBEICHHUS:

oJIpOOHOE OMHMCAHUE CIOKHUBIICHCS CUTYaIIUU;

— HauMMEHOBaHHE 00BEKTa U €ro MECTOPACIIONIOKEHHUE;

— HaMMEHOBAHUE CUCTEMbI ABTOMATH3AlIUH;

— wmozeins [TJIK;

— cepuiinbii Homep [UIK;

— Bepcus cpensl pazpadortku Astra.IDE;

— Bepcus CIIO koHTpomiepa;

—  (paiin sxcnopTa ceTeBbIX HACTPOECK KOHTPOILIEPA;

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

— JaTa U BpE€MA BO3HUKHOBCHHUS OTKa3sa. A Takxe NEPpUOANIHOCTL U YCTOI\/'I‘II/IBOCTB ITOBTOPCHUA

HO,[[O6HI>IX OTKa30B B CJIy4uaec, CCJIM TaKas I/IH(l)OpMaI_[I/IH HUMCECTCA.

XKenatensHo mpucnate npoekT s Astra.lDE, Tak kak 3TO MOXET 3HAYUTEIBHO YNPOCTUTH U

YCKOPUTH ITPOLIECC MMOUCKA TPUYNHBI OTKa3a.

Jlor-gaiisibl, CKONMPOBAHHBIE HA KOMIBIOTEP, IKEJIATENIbHO IOMECTUTh B apxuB. OObeM

3aapXMBUPOBAHHBIX TEKCTOBBIX (hailjIoB coKpaiaeTcs npuMepHo B 10 pas.

Hns toro, 4roObl y3HaTh Bepcuto Astra.IDE, B rmaBHOM MeHio BbiOepure ChpaBka = O

nporpamMme... 1 B OTKPbIBHIEMCSA OKHEC HAXKMHUTEC KHOIIKY HH¢0lell4u}l 0 eepcuu.

s BeisicHeHuss Homepa Bepcun CIIO koHTposuiepa BbiOepuTe HHCTpyMeHT CKaHep ceTH.
Ckanupyiite ceTb W HalauTe HYXKXHBIH KoHTpoiuiep. B obrmactu Hndopmammsa o IIJIK: Oynyr

0TOOpaXeHBI UM KOHTPOJUIEpa B CETH, CBEACHHsI O THIEe KoHTposuiepa u Bepcuu CI1O.
Jl51s coxpaHeHHsI CeTEeBbIX HACTPOEK KOHTpoJIiepa B (aiin:

— BblOepuTe HHCTpYMeHT CkaHep ceTu. CkaHUPYHTE CETh U HAAUTE HY>KHBII KOHTPOJLIEp;

— HaXMHUTE KHOMKY JKcnopm, OTKpoercs okHO Save net interfaces settings. Ompenenute
Manky, B KOTOpOH OymeT XpaHUThCs OSTOT (Qailn, 3amaiTe emy HuMs, HAXMHUTE KHOIMKY

Coxpanumeg.
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[Tpunoxenne A

NPUJIOKEHUE A
Tunsl MoayJiel HEeHTPAJIBHOI0 MPOIECCOPA € MOAAEPKKON pe3epBUPOBAHMS
Tabnmma A.1
HaunmenoBanue moxyas III
Tun

Mozaeas R200

Mogaeas R500

Moneas R600

CU 00 051(-W)
CU 00 061(-W)
CU 00 071(-W)
CU 00 052(-W)
CU 00 062(-W)
CU 00 072(-W)
CU 00 082(-W)

CU 00 061(-W)
CU 00 071(-W)

CU 00 041(-W)
CU 00 061(-W)

CU 00 021(-W)
CU 00 031(-W)

CU 00 151(-W)
CU 00 161(-W)
CU 00 171(-W)
CU 00 181(-W)
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IIpunoxenue b

INPUJIOKEHUME b

Bbuoauorexkn

NHOOPMALIUA

Hauwnnas ¢ CITO 1.7.2.0 scem EXTERNAL-¢dynkumsm no6aieH npeukc KOMIIOHEHTa
(manpumep, GetApplinfo = PsRddRtGetAppinfo)

PS_Redundancy

Komnonent pezepBupoBanus LI1.

» Ilepeuyuciaenus

»RedMode

[lepeuncnenne RedMode tuma SINT comep UT peKuMbl pabOThl Pe3epPBUPOBAHUS, YKa3aHHBIC B

Tabimue b.1.

Tabnmma b.1 — PexuMer paboTel pe3epBUpOBaHUS

Pesxum 3HauyeHue Onucanue pe;kuma
CONN_ERROR -3 OmmbKa coeuHEHNs
CR_ERROR -2 Kputnueckas ommbOka
ERROR -1 Ornbka
DISABLED 0 BrixiroueHo
BOOTUP 1 HHunman3anus
SYNC 2 CUHXPOHH3AIHUSI
STANDBY 3 Benomsrii
ACTIVE_STANDALONE 4 ABTOHOMHBI
ACTIVE 5 AKTHBHBIIA

» CTpyKTYpBI
»TApplnfo

CrpykTypa ¢ HHpOpMaLKel O MPUI0KEHUH.

ConepxuT IepeMeHHbIE, YKa3aHHbIe B Ta0mie b.2.

Tabmuna b.2 — Iepemennsie TApplnfo

INepemennas Tun Onucanue
ProjInfo PROJECT_INFO | Uudopmanus o mpoekre
sApplicationName STRING Wmst ipuiioxkeHust

PezepBupoBanue
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IIpunoxenue b

ITepemennasn Tun Onucanue
sProfile STRING [poduis
dtLastChanges DWORD [MocneHee U3MEHEHHE
sCompilerVersion STRING Bepcust kommunsitopa
dataGuid TGuid VaukanbHbli uaeatudukarop IEC 1aHHbIX
codeGuid TGuid VaukansHbii uaeatugukarop IEC xoma
»TGuid

CrpykTypa Uil YHUKaJIBHOTO HIeHTH(UKATOpA.

Copep:xuT nepeMeHHbIe, yKa3aHHble B Ta0nuie b.3

Tabnuna b.3 — INepemennsie TGuid

ITepemennas Tun

datal DWORD
data2 WORD
data3 WORD
data4 ARRAY [0..7] OF BYTE

»TStat2

CrpykTypa ¢ AMarHoCTUYeCKON MHPOpMaLUei.

CopepxuT nepeMeHHbIe, yKa3aHHble B Ta0nuie b.4.

Ta6muna B.4 — Tepemennsie TStat2
Ilepemennas Tun Onucanue
TotalDataSize UDINT OO6m1Hii 06beM pe3epBUPYEMBIX TAHHBIX
xPassiveCpu BOOL Pous Beomoro TTJIK
XCpuA BOOL [Mpusnak uaertudukamun [IT kak CPU_A
SyncOkCount ULINT CUeT4rK yCIenHOW CHHXPOHU3AIUH
SyncErrCount ULINT CueTyrK OIMOOK CHHXPOHU3AIMH
SyncOk BOOL 3aj1aua CHHXPOHU3MPOBAHA C BEIYIIIUM KOHTPOILIEPOM
TaskStat TTaskStat Crarucruka 1o 3ajgaye
DoSyncTimeUs UDINT BpeMst BBITIOJHEHUS CHHXPOHH3AIIUH
SendVarTimeUs UDINT Bpewmst oTripaBKH AaHHBIX
xConnectionl BOOL Hanwmuwue cBsi3u 1o kanany 1
xConnection2 BOOL Hanwuwre cBsi3u 110 KaHamy 2
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»TTaskStat
CtpyKTypa cO CTAaTUCTUKOM 1O 3a7a4€ PEe3ePBUPOBAHUS.
Conepxut rnepeMeHHbIe, ykazanHble B Tabnuie b.5.

Tabmuna b.5 — ITepemennsie TTaskStat

ITepemennas Tun Onucanue
CallCount ULINT CYeTyuK BBI30BOB 3a1a4l
CallintervalUs UDINT Bpemst ¢ MOMEHTa MOC/IeTHETO BhI30Ba (MKC)
ConfiglntervalDefaultUs UDINT WurtepBai 3a1auu Mo yMOTYaHUIO (MKC)
ConfiglntervalCurrentUs UDINT Tekymuii MHTEpPBaJ BBITOJIHEHHS 32124 (MKC)
OffsetUs DINT Tekymiee cMeleHue 3a1aun (MKC)
JitterUs DINT JIxuTTep 3a1a49K (MKC)
StepCorrectionCnt ULINT CUeTYHK JKECTKMX KOPPEKIHIA
SoftCorrectionCnt ULINT CUeTynK MATKAX KOPPEKIIUiA
P OyHKIUH

»PsRddRtGetApplInfo (GetAppInfo g0 1.7.2.0)
3anpoc HH(GOPMAIUK O PHIIOKEHHH.
BxonHoii aprymMeHT:

— wuHpopmanus o npunoxenun appinfo tuma REFERENCE TO TApplnfo.
BosBpamaemoe 3HaueHue:

— pesynbrat 3anpoca PSRAdRtGetAppInfo tTuma RTS IEC_RESULT.
ITpumep:

info : PsRedundancy.TAppInfo;
res : RTS TEC RESULT;

/]

res := PsRddRtGetAppInfo (info);

» PsRddRtGetConnection (GetConnection mo 1.7.2.0)
3ar1poc COCTOsIHUA KaHAJIOB CBA3U.
BxonHble apryMeHTHI:

— cocrosuue nepsoro kanaia XConnectionl tuma REFERENCE TO BOOL;
— cocrosiaue Broporo kanaiaa XConnection2 tuma REFERENCE TO BOOL.
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BOSBp&H.I&GMOG 3HA4YCHUC!

— pesynbrat 3anpoca PSRddRtGetConnection Tuma RTS IEC_RESULT.

IIpumep:
chl : BOOL;
ch2 : BOOL;
res : RTS IEC RESULT;
/) ...
res := PsRddRtGetConnection (chl, ch2);

» PsRddRtGetMode (GetMode x0 1.7.2.0)
3anpoc pexuma paboThl pe3epBUPOBAHHS.
BX0/HO# apryMeHT:

—  OTCYICTBYET.
BosspaiaeMoe 3HaUEHHE:

— pexum pabotsl pezepupoBanus PSRAdRtGetMode tuna RedMode.

ITpumep:
mode : PsRedundancy.RedMode;
/..
mode := PsRddRtGetMode () ;

»PsRddRtGetStats2 (GetStats2 xo 1.7.2.0)
3anpoc Ha NoJy4YeHUe IUarHoCTUYECKOW HH(OpMaLIUH.

BxopnHoii apryMeHT:

— muarHoctuueckas nadopmanus stats tunma REFERENCE TO TStat2.

Bo3Bpaiiiaemoe 3HaueHHE:
— pesynbrat 3anpoca PSRAdRtGetStats2 Tuna RTS IEC_RESULT.
[Tpumep:

stats : PsRedundancy.TStat2;

res : RTS TEC RESULT;

/] ...
res := PsRddRtGetStats2 (stats);

» PsRddRtIsCpuA (IsCpuA no 1.7.2.0)
3amnpoc npuznaka CPU_A.
BxonHoii aprymMeHT:
— OTCYTCTBYET.
Bo3zBpanjaemoe 3HaYcHHE:

— TRUE, ecnu ganneiii CPU saBnsierca CPU_A;
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— FALSE, eciu nannbiit CPU ne sBasiercs CPU_A.

[Tpumep:
IF PsRAdRtIsCpuA () THEN
// IagHEn: IIJIK saeagercs CPU A.
END IF
» PsRddRtSwitchToStandby (SwitchToStandby xo 1.7.2.0)
3amnpoc Ha nepenauy ynpasienus [JIK-naptaepy.
BxonHoii aprymeHT:
— OTCYTCTBYET.
Bo3sBpaiaemoe 3Hauenue:
— pesyabtat 3anpoca PSRddRtSwitchToStandby Tuna RTS IEC_RESULT.
IIpumep:
IF PsRddRtSwitchToStandby () <> CmpErrors.Errors.ERR OK THEN
// 3Banpoc OTKJIOHEH
END IF
»PsRddRtSynchronize (Synchronize go 1.7.2.0)
@yHKIUA U1 OpraHU3allid CHHXPOHM3AIMK 3a]1a4 U 1aHHbIX Ha 1ByX [IJIK.
@DyHKIMS JOJKHA BBI3BIBATHCS IEPE]] AITOPUTMHUECKOM YaCThIO 3a/1a4H.

B03BpamaeMoe 3HA4YCHUC!

— TRUE, eciin cnHXpOHM3a1Ms BBIIIOJIHEHA B IAHHOM LIHKIIE;
— FALSE, ecnu cuaxpoHu3anyst He BbIIOJIHEHA B JAHHOM IIUKJIE.
[Tpumep:

IF PsRedundancy.Synchronize (FALSE) THEN
// CHHXPOHM3ALMSI BEIIOJIHEHA B HAHHOM I[MKJIE

ELSE
// CUHXPOHM3AIIMS HE BBIIOJHEHA B JAHHOM I[MKJIE
END IF

»Synchronize4

CDYHKI_II/ISI AJId OpraHu3anu CUHXPOHH3AIWU 3a1a4 U IOaHHBIX Ha JABYX IJIK ¢ MOJIYUYCHUEM

JMarHOCTUYECKON MHPOpMaLIUHU.
@yHKIUA TOJKHA BBI3BIBATHCS MEPE]] AITOPUTMUYECKON YaCThIO 3a7a4H.
BxonHble apryMeHTHI:

— muar"octuueckas nadopmanus stats Tuma REFERENCE TO TStat2.
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B03BpamaeMoe 3HA4YCHUC!

— TRUE, eciiu cuHXpOHM3aLMs BBIIIOJIHEHA B IAHHOM LIHUKIIE;
— FALSE, ecnu cuHXpoHu3aius He BBIIOJIHEHA B IAHHOM IUKJIE.
IIpumep:
stats : PsRedundancy.TStat2;
//
IF PsRedundancy.Synchronize4 (FALSE, stats) THEN
// CHUHXPOHM3AI[Ms BEIIOJIHEHA B IHAHHOM IIMKJIE
ELSE
// CMHXpOHMSaL[MH He BERIIIOJIHEHa B JJAaHHOM IIMKJIe
END IF
» OyHKIMOHAJBbHBIE 0JIOKHU
»CrossMemory
OYHKIMOHATBHBIN OJIOK JIJIsT OOMEHa TaHHBIMH Mex 1y Moayiisimu L1I1.
ITpumep:
LocalVariable : BOOL;
RemoteVariable : BOOL;
CrossData : PsRedundancy.CrossMemory (SIZEOF (LocalVariable), ADR(LocalVariable),
ADR (RemoteVariable)) ;
PsRedundancy.Synchronize (FALSE) ;
// Hocmse BrizoBa Synchronize pmaHHble B RemoteVariable CHMHXPOHM3OBAHE

IF LocalVariable <> RemoteVariable
THEN

END IF

Merton fb_init
Wunnmanuszanus pyHKuuoHaabHoro 61oka CrossMemory.
BxonHoii apryMeHT:

— pasmep nepemennoit UdiSize tuma UDINT;
— ykazaresb Ha nepemennyro pVariable Tuma POINTER TO BYTE;
— yKa3zaTeJb Ha epeMeHHYIo - oOparHas cBsi3b pFeedbackVariable Tuma POINTER TO BYTE.
[Tpumep:
LocalVariable : DINT;

RemoteVariable : DINT;
CrossData : PsRedundancy.CrossMemory (SIZEOF (LocalVariable), ADR(LocalVariable),

ADR (RemoteVariable)) ;

»SharedMemory

OyHKIIMOHAIBHBIN OJIOK pa3fensieMoi MaMsTH.
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[Ipn cuHXpOHM3aLMM JaHHBIE KONUPYIOTCA OT Bexaywero moayis LIII x Begomomy, 3ameHss

NpeapIAyre 1anHeie B BeromMoMm LT
[Tpumep:
haredvVariable : BOOL;
SharedData : PsRedundancy.SharedMemory (SIZEOF (SharedVariable),
ADR (SharedVariable)) ;
PsRedundancy.Synchronize (FALSE) ;
// IHocjse Be3oBa Synchronize pmanurie B SharedVariable CHMHXPOHM30BAHEI
IF Sharedvariable
THEN
END IF
Meron fb_init
Wunnmanms3anus GyHKIHoHaIbHOTO 610Kka SharedMemory.
BxonHoii apryMeHT:
— pasmep nepemennoii UdiSize tuna UDINT;
— ykasarenb Ha nepemenHyto pVariable ruma POINTER TO BYTE.
[Ipumep:
SharedvVariable : BOOL;

SharedData : PsRedundancy.SharedMemory (SIZEOF (SharedVariable),
ADR (SharedVariable)) ;

PS_Redundancy_OS

Kommnonent pesepsuposanus LI1. Onucanue RedMode, TApplInfo, TGuid cmotpu Bbiiie.
» CTpyKTYpBI

»TTasklds

CtpykTypa ¢ ornucaHueM UASHTH(PHUKATOPOB 33134, 33/IeiICTBOBAaHHbBIX B PE3EPBUPOBAHUU.

ConepxuT IepeMeHHbIE, YKa3aHHbIe B Ta0mie b.6.

Ta6nuua b.6 — [lepemennsie TTasklds

IMepemennas Tun Onucanue
ids ARRAY [0..(255 - 1)] | Maccus unentuduraropos 3anaud (-1 - invalid id)
OF INT
»TRedundancyStat

CtpykTypa ¢ AMarHoCTUYecKoi HHpOpMaLuei.

Conepxut nepeMeHHbIe, ykazanHble B Tabnuie b.7.
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Ta6mmma b.7 — Ilepemennsie TRedundancyStat

IMepemennasn Tun Onucanue
TotalDataSize UDINT OO6mrHii 06beM pe3epBUPYEMbIX TaHHBIX
AsyncTasksCount UDINT KonruecTBo aCHHXPOHHBIX 3a1a4
xPassiveCpu BOOL Pons Begomoro TTJIK
XCpuA BOOL IMpusnak CPU_A. [lnst CPU A Bcerna TRUE
xConnectionl BOOL Hasnmune cBsi3u kanan 1
xConnection2 BOOL Hannune cBsi3u kaHai 2

»TSyncTaskStat

CTpyKTypa cO CTAaTUCTUKOM IO CHHXPOHHOM 3a/1a4e.

CopepxuT nepeMeHHble, yKa3zanHble B Tabnuie b.8.

Tabnmma b.8 — Iepemennsie TSyncTaskStat

Ilepemennasi Tun Onucanue
TaskStat TTaskStat CrarucTyka 1o 3a1a4e
SyncStat TSyncStat JIONIOJTHUTE IbHASL CTATHCTUKA 110 CHHXPOHHOM 3a/1a4e
»TTaskStat

CrpyKTypa cO CTaTUCTHKOM 110 3a7a4e.

ConepuT IepeMeHHbIe, YKa3aHHble B Ta0mmie b.9.

Tabnmmna b.9 — [Nepemennsie TTaskStat

Ilepemennas Tun Onucanne
TaskName STRING Nms 3anaun
TaskDataSize UDINT OObeM pe3epBUPYEMbIX JaHHBIX B 3aa4e
CallCount ULINT CueT4nK BBI30BOB 33/1a41
CalllntervalUs UDINT Bpemst ¢ MOMeHTa MOCIIEHETO BBI30Ba (MKC)
MaxCalllntervalUs UDINT Makcumasbhoe 3Hadenue CalllntervalUs
ConfiglntervalDefaultUs UDINT WHTtepBai 3a/1a4u 10 yMOJTYaHUIO (MKC)
JitterUs DINT JIxutTep 3ama4n (MKC)
MaxJitterUs DINT MakcumanbHoe 3Hauenue JitterUs
DoSyncTimeUs UDINT BpeMst BBITOTHEHNST CHHXPOHU3AIMH JaHHBIX
MaxDoSyncTimeUs UDINT MakcumanbHoe 3HaueHre DoSyncTimeUs
SendVarTimeUs UDINT Bpems oTripaBku TaHHBIX
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ITepemennasn Tun Onucanue
MaxSendVarTimeUs UDINT MakcumanbHoe 3Hauenue SendVarTimeUs
IsSyncTask BOOL true - cuaxpounHas 3a1aua, false - acHHXpoHHas

»TSyncStat

CtpyKTypa ¢ JONOJHUTENBHON CTATUCTUKOM 110 CHHXPOHHOH 3ajaye.

CopepxuT nepeMeHHble, ykazannabie B Tadnuie b.10.

Tabmuna b.10 — [Tepemennsie TSyncStat

Ilepemennas Tun Onucanue
ConfigIntervalCurrentUs UDINT Texymmuii MHTEPBAI BBIOJHEHHUS 3a1a4k (MKC)
OffsetUs DINT Texymuii cMenenue 3a1a4n (MKC)
StepCorrectionCnt ULINT CUeTYHK KECTKMX KOPPEKIHI
SoftCorrectionCnt ULINT CUeTYnK MATKHAX KOPPEKIIHiA
SyncOkCount ULINT CUeT4rK yCIeIHOW CHHXPOHU3AIIUH
SyncErrCount ULINT CueT4nk OmMOOK CHHXPOHU3AIUH
SyncOk BOOL 3aaya CHHXPOHU3UPOBAHA C BEIYIIIUM KOHTPOILUIEPOM
P OyHKUMH

» PsRddGetRddStat (GetRedundancyStat g0 1.7.2.0)

3ampoc Ha modydeHHe oOmel auarHoctuyeckod uHGopmauuu. Ilepen BbI30BOM OOHOBHTE

CTaTUCTUKY, BeinoIHUB UpdateStats().
BxonHoii aprymMeHT:

— JuarHoctuueckas wuHpopMmanus no cuHxpoHHo 3anmade Stats tuma REFERENCE TO
TRedundancyStat.

Bo3BpamaeMoe 3HA4YCHUC!:

— pesynbrat 3anpoca PSRddGetRddStat tuna RTS_IEC_RESULT.

ITpumep:

stats : PsRedundancy OS.TRedundancyStat;
res : RTS TIEC RESULT;

/] ...
res := PsRddGetRddStat (stats);

»PsRddGetSyncTaskStat (GetSyncTaskStat o 1.7.2.0)
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3anpoc Ha MoylyueHHe AMArHOCTHUYECKOW MH(OpMAIMK MO CHHXPOHHOH 3amaue. [lepen BHIZ0BOM

O0OHOBUTE CTaTUCTHUKY, BEIoaHUB UpdateStats().
BxonHol aprymeHT:

— nguarHoctudeckas uHdopmarus 1no cuHXpoHHOW 3amade Stats tmuma REFERENCE TO
TSyncTaskStat.

Bo3Bpainaemoe 3HaueHwue:
— pesynbrat 3anpoca PSRddGetSyncTaskStat Tumma RTS_IEC_RESULT.
[Tpumep:
stats : PsRedundancy OS.TSyncTaskStat;

res : RTS IEC RESULT;

/]
res := PsRddGetSyncTaskStat (stats);

» PsRddGetTaskStat (GetTaskStat xo 1.7.2.0)

3ampoc Ha TMOJIydeHHE TUarHOCTHYeCKod uHpopmarmu 1o 3axave. [lepen BhI30BOM OOHOBHTE

cTatucTuKy, BeimoiHuB UpdateStats().
BxoHbIe apryMeHThI:

— wuaentudukarop 3agauu task id tuma BYTE;
— nuarHoctuueckas nHdopmanus mo 3aaave stats tuma REFERENCE TO TTaskStat.
Bo3zBpamnjaemoe 3HadueHuE:
— pesynbrat 3anpoca PSRddGetTaskStat Tuma RTS_IEC_RESULT.
ITpumep:
stats : PsRedundancy OS.TTaskStat;
task_id: BYTE := 0;

res : RTS IEC RESULT;

/] ...
res := PsRddGetTaskStat (task id, stats);

» PsRddUpdateStats (UpdateStats g0 1.7.2.0)
3anpoc Ha OOHOBIEHHE CTATHCTHKY 10 BCEM 3a/1a4aM.

Jlnst monmy4ueHus akTyalabHOW MH(popManuu, mpu ucnoias3oBannu pyukmuit GetRedundancyStat(),
GetSyncTaskStat(), GetTaskStat(), GetConnection() He0OXOAMMO, MEpea WX BHI3OBOM, OOHOBHUTH

cTaTucTUKY, BeimonHuB UpdateStats().
BxonHoii apryMeHT:
—  OTCYTCTBYET.
BosBpariaemoe 3HadeHue:

— pesynbrat 3anpoca PsRddUpdateStats tuma RTS_IEC_RESULT.

PesepBupoBanme www.reglab.ru DPA-302.4-v2.9



IIpunoxenue b

IIpumep:
res : RTS TEC RESULT;
//
res := PsRddUpdateStats();

»GetApplnfo
3anpoc uHGOpMAIHH O PUITOKECHHH.
BxonHoii aprymeHT:
— wuHdpopmanus o npuiaoxenun applnfo runa REFERENCE TO TApplnfo.
BosBpariaemoe 3Hadyenue:
— pesyibtat 3ampoca GetApplInfo tuna RTS_IEC_RESULT.
[Ipumep:

info : PsRedundancy OS.TAppInfo;

res : RTS IEC RESULT;

//

res := PsRedundancy 0OS.GetAppInfo (info);

»GetConnection

3anpoc COCTOSAHHUA KaHaJIOB CBA3U. Hepez[ BBI3OBOM, o0HOBHUTE CTAaTUCTUKY, BbIIIOJIHUB
UpdateStats().

BxonHpie apryMeHTsI:

— cocrosiaue neporo kanaia XConnectionl tuma REFERENCE TO BOOL;
— cocrostaue Broporo kanana XConnection2 rumra REFERENCE TO BOOL.

BosBpamaeMoe 3HA4YCHUC!

— pesynbrat 3ampoca GetConnection tuna RTS_IEC_RESULT.

[Tpumep:

chl : BOOL;

ch2 : BOOL;

res : RTS TEC RESULT;

/...

res := PsRedundancy OS.GetConnection (chl, ch2);
»GetMode

3arnpoc pexxuMa paboThl pe3epBUPOBAHMSL.
BxonHoii apryMeHT:

— OTCYTCTBYET.
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BOSBp&H.I&GMOG 3HA4YCHUC!

— pexum pabotsl pesepBupoBanus GetMode tuma RedMode.

IIpumep:
mode : PsRedundancy OS.RedMode;
/]
mode := PsRedundancy OS.GetMode () ;

» PsRddGetTaskL.ist (GetTaskList 10 1.7.2.0)

3anpoc uaeHTUUKATOPOB 3a/a4, 33JeICTBOBAHHBIX B PE3EPBUPOBAHUH.

BxonHoii apryMeHT:

— wugeHtudukaropsl 3ana4 task_ids runa REFERENCE TO TTasklds.

Bo3Bpaiaemoe 3HaueHue:
— pesynbrat 3anpoca PSRddGetTaskList Turra RTS _IEC_RESULT.
ITpumep:
task ids : PsRedundancy OS.TTaskIds;

res : RTS TEC RESULT;

/] ...
res := PsRddGetTaskList (task ids);

»IsCpuA
3ampoc npuznaka CPU_A.
BxopnHoii apryMeHT:

— OTCYTCTBYET.
Bo3zBpamnjaemoe 3HadueHHE:

— TRUE, ecnu nannbiii CPU sBasiercs CPU_A;
— FALSE, eciu nannbiit CPU ne sBasiercs CPU_A.
ITpumep:
IF PsRedundancy OS.IsCpuA() THEN
// Danueni IJIK asnsgercsa CPU A.
END IF
»SwitchToStandby
3amnpoc Ha nepenauy ynpasiuenus [JIK-maptaepy.
BxopnHoii apryMeHT:
— OTCYTCTBYET.

BOSBp&H.I&GMOG 3HA4YCHUC!

— pesynbrat 3anpoca SwitchToStandby tuna RTS_IEC_RESULT.
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IIpumep:

IF PsRedundancy OS.SwitchToStandby () <> CmpErrors.Errors.ERR OK THEN

// Bamnpoc OTKJIOHEH
END IF

> IsApplicationEqual

3amnpoc npu3Haka oauHakoBbix npuioxkenuit Ha CPU A u CPU _B.
BxonHoii apryMeHT:

— OTCYTCTBYET.

BozBpamjaemoe 3Ha4ueHue:

—  pesynbrat 3anpoca PsRddIsApplicationEqual turmra BOOL.:
o TRUE, ecnu npunoxxenust Ha CPU_A u CPU_B oannakoBble;

o FALSE, eciu npunoxenust Ha CPU_A u CPU_B pa3nsble.
ITpumep:

IF PsRddIsApplicationEqual () <> CmpErrors.Errors.ERR _OK THEN
// Tpunoxenus Ha CPU A m CPU B OOMHAKOBEH
END IF

»setDenyBeActive (ycTapeBiias)
3anpoc Ha yCTaHOBKY/CHATHS (pyrara Ha 3arpeT ObITh BEIYIINM.
BxonHoii apryMeHT:

— ¢uar 3anpera ObiTh Begyum DenyBeActive Tuma BOOL.
Bo3zBpamnjaemoe 3HadueHHE:

— pesynbraT 3anpoca setDenyBeActive tuna RTS_IEC_RESULT.

ITpumep:
xDenyBeActive : BOOL := TRUE;
res : RTS TIEC RESULT;
//
res := PsRedundancy OS.setDenyBeActive (xDenyBeActive);
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