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YcmaHoerneHue cesa3u u akmyarnusayus

6.1

6-2

Bo3neuncrteus npun yctaHoBJNMeHUN CBA3N U

aKTyanusauum

YcTaHOBEHNE CBA3M U akTyanusaumsa otobpaxatotca ceetoanogamm REDF Ha
06ounx CPU. lNMpu ycTaHOBNEHMN CBA3W 3TN CBETOANOABI MUraloT C YacTOTOM
0,5 'y, a npu akTyanuaauyum ¢ Yactoton 2 Iy,
YCcTaHOBMEHNE CBA3M M akTyanu3auuns OKasbIBalOT pasnuyHble BO3LENCTBUS Ha
BbIMOSTHEHUE NPOrpaMMbl NOb30BATENSA YU KOMMYHUKALMOHHbIE (OYHKLMN.

Tabnuvua 6—1. CBoWCTBa CBSI3U M akTyanvsaumm

Mpouecc YcTaHoBneHue cBs3n Axtyanusauus
BobinonHeHve Ob6pabaTbiBatoTcsa BCe O6paboTka knaccoB npuoputeTa
nporpammbl knaccel npuoputeTa (OB). | 3agepxuBaeTcs YacTaMu.
nonb3oBaTens BbinonHeHune Bcex TpeboBaHui

BOCMOJSIHSIETCA nocre
aKkTyanusauuu.
Moppo6GHOCTU BbI HaaeTe B
crnepywLmMx pasgenax.

YnaneHue, 3arpyska,
co3gaHune 1 cxaTtue
onokoB

Brnoku He mMoryT yaansTbces,
3arpyxartbcsi, co3gaBaTbCs
M CKnmaTbCS.

Ecnn aTn gencrema kak pas
BbIMOSHAKTCS, TO
yCTaHOBMEHMWE CBSA3MN U
aKkTyanusauusi
HEBO3MOXHbI.

Brioku He MoryT yaansaTbcs,
3arpyxarbCsl, CO34aBaThCs U
CcKUMaTbCS.

BbinonHeHne
KOMMYHUKALMOHHbIX
PYHKUMI, ynpaBreHune ¢
nomouubto PG

KoMMyHVKaLMOHHbIe
(PYHKUMU BbIMOMHSAOTCS.

BbINONHeHe 3TUX YHKUUIA
orpaHunymnBaeTcs u
3aePXUBAETCS YaCTAMM.
BbinonHeHne 3agepxaHHbIX
YHKUMIA HaBepCThLIBaeTCa nocne
aKkTyanusauuu.

Moppo6GHOCTU BbI HaaeTe B
CrnefyroLmMX rnaBax.

CamotectupoBaHue
CPU

He BbinonHsaeTcs

He BbinonHsaeTcs

PyHKLMN TECTUPOBAHMSA
1 BBOJA B AeNCTBYe,
Hanpuwep,
«HabnwogeHne n
ynpasneHue
nepemMeHHbIMNY,
«KoHTponb (Bkn/BbIKM)»

®YHKLUM TECTUPOBaHMUS U
BBOAA B AelicTBue
HEBO3MOXHb.

Ecnn atn gencrema kak pas
BbINOSHATCS, TO
YyCTaHOBIEHUE CBSA3U U
aKkTyanusauusi
HEBO3MOXHbI.

PyHKUMM TECTMPOBAHMUS U BBOAA
B AENCTBME HEBO3MOXHbI.

O6paboTka coeguHeHUN
¢ rmaeHbim CPU

Bce coeanHeHus
COXpaHsIloTCH; co3gaHue
HOBbIX COEAVHEHUN
HEBO3MOXHO.

Bce coeanHeHus coxpaHsaTCs;
co3aHne HOBbIX CoeaUHEHUN
HEBO3MOXHO.

PasopBaHHble coeguHeHNs
BOCCTaHaBIIMBaAKTCA TOJIbKO
nocre akTyanusaumm

O6paboTka coeguHeHN
¢ pe3epBHbIM CPU

Bce coeguHeHus
paspblBaloTCs; co3gaHve
HOBbIX COEOUHEHMN
HEBO3MOXHO.

Bce coeaunHeHus yxe
pa3opBaHbl. Pa3pbiB npousoLuen
Npu YCTaHOBIEHUU CBSA3N.
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YcmaHoerneHue cesa3u u akmyarsnusayus

6.2 MNMpouecc ycTaHOBIIEHUA CBA3U U aKTyanuM3auuu

Wmetotca gea Buga YCTaHOBJ1IEHUA CBA3U U aKTyanusauuu:

e [lpy «HOpPManbHOM» YCTaHOBIIEHUW CBSA3U U aKTyanusaumm oTKasoycTonymBas
cucTema goskHa bbiTb NepeBefeHa U3 OOUHOYHOMO peXuma B COCTOSIHUE
pe3sepBupoBaHua. [Nocne atoro o6a CPU cnHXxpoHHO 06pabaTtbiBatoT O4HY U
TY e nporpaMmy.

e [lpu ycTaHOBNEHMM CBA3M N aKTyanusauumn c nepekntovYeHmemM rmaBHbIn/
pe3epBHbIN yrNpaBreHne NpoLeccoM MOXeT B3ATb Ha cebs BTopon CPU ¢
N3MEHEHHbIMM KOMMOHeHTamu. MoxeT OblTb M3MeHeHa annapaTHas
KOHUrypaums, KoHUrypaums naMmsitu unm ornepaumoHHas cuctema.

YTtoObI BEPHYTbCA B COCTOAHNE pe3epBUPOBaHUA, LOJTKHbI ObITb

nocnenoBaTtesibHO BbIMNOJIHEHbI «KHOPpMalibHOe» yCTaHOBIeHNe CBA3N U
aKTyanmsauua.

Kak 3anycTuTb ycTaHOBreHMe CBA3U U aKTyanu3auuio

HavanbHas cutyaums: OQNMHOYHbBIN PEXKM, T.€. TONbKO oauH n3 CPU
OTKa30yCTONYMBOM CUCTEMBI, COEAUHEHHbIX MeXay cobol BONIOKOHHO-
onTu4eckMMmn kabensamu, Haxogutcs B pexkume RUN.

YcTaHoBEHME CBA3U U aKTyanmsauuna ana nepexoga B COCToAHMne
pes3epBnpoBaHNA MOryT ObITb MHAUMNPOBAaHbI crneayowmnm o6pa30M:

e T[lepeBoa nepekntoyaTens pexunmo paboTsl Ha pe3epeHom CPU 13 STOP B
RUN vnn RUN-P

¢ BknoyeHune nutaHusa Ha pe3sepBHoMm CPU (monoxeHne nepeknoyarens
pexnmoB paboTtbl RUN unn RUN-P), ecnu nepep BoikntoyeHem nutanns CPU
He Haxoguncs B coctoaHun STOP

¢ YnpaeneHue Ha PG/ES.

YcTtaHoBRneHWe CBA3M U aKTyanu3auuio ¢ nepekntovYeHnemM rnaBHbIn/
pe3epBHbIA MOXHO 3anyCTUTb TONIbKO C NOMOLLbIO yNpaBneHus oneparopa
Ha PG/ES.

BHumaHue

Ecnu yctaHoBneHue cBA3n 1 akTyanusaums Ha pesepsHoM CPU 6binv npepBaHb!
(Hanpumep, n3-3a BbIKMIOYEHUSA NUTaHUs unu nepexopa B STOP), To HecornacoBaHHOCTb
AaHHbIX MOXET NPUBECTU K MNOSIBIIEHUIO 3anpoca Ha copoc namaTu atoro CPU. MNocne
cbpoca namaTu pesepsHoro CPU ycTaHoBneHMe CBA3M U akTyanuaaums CHoBa CTaHOBSITCS
BO3MOXHbIMM
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,El,uarpamma npouecca yctaHOBJ1I€EHUA CBA3N U aKTyanu3aummn
Ha crnegywuiemM pUcyHke B ooLmx YepTax npeacrasrieH npouecc yCtaHoBNEHUA
CBA3N N aKTyanmnsauuun. B ncxogHom coctosiHum rmaBHbin CPU HaxoauTes B
OONHOYHOM peXnme. Ha PUCYHKe npeanonaraeTca, YTo rMaBHbIM ABNAETCA

CPU 0.

Fnaexein CPU (CPU 0) PesepBHbIin CPU (CPU 1)

YcTaHoBneHue cBA3N
RUN (cBeToamoabl REDF muratot ¢ yactoTon 0,5 'y) STOP

PesepBHbii CPU 3anpalunBaeT ycTaHOBEHUE CBA3N

YnaneHve, 3arpyaka, cosgaHue u
cxaTtue 6rnokos 6onee HeBO3MOXHbI.
BbinonHeHne dyHKUMIN TeCTUpOBaHMA

1 BBOJa B AeicTeue bonee
HEBO3MOXHO.

Ypanenve, 3arpyska, co3gaHue un
cxaTtue 6rnokos 6onee HeBO3MOXHbI.
BbinonHeHne dyHKUMIN TECTUPOBaHMSA

1 BBOAA B AeiicTBue Bonee
HEBO3MOMXHO.

CpaBHeHWe KoHUrypaumm naMsTv, BepCcum onepaumoHHON CUCTEMBI 1
cogepxvmoro FEPROM

KonnpoBaHne coaepX1uMoro 3arpy3o4Hor namsatu *)
KonnpoBsaHne 6nokoB nporpaMmbl nonb3oBaTtens u3 paboyeit namsTu *)

Bce coeanHeHus
pa3spbliBaroTCs

Peructpauus slave-yctponcts DP

Mprem coeanHe HMiA

AkTtyanusauus
CM. puc. 6-2

OTMeHa orpaHu4eHUin; BbINonHeHne

OTMeHa orpaHn4eHUiA; BbINONHEHNEe
3ajepaHHbIX onepauui

3aaepKaHHbIX orepawui

CoCTOSsIHVEe pe3epBUPOBaHWS UMW NepekKItodeHne rmaBHbIi/
pe3epBHbIV C NepeBofoM HoBoro pesepsHoro CPU B STOP

*)  Ecnm onums “Switch to CPU with Modified Configuration [[MepekntounTbes Ha CPU ¢ n3ameHeHHoW koHMrypaumeii]
aKTVBHa, TO COAEPXKMMOE 3arpy304HO MAMSTU He KONMPYeTCs; kakme M3 GnokoB nporpaMmbl nonb3osatens (OB,
FC, FB, DB, SDB) konupytoTcs n3 paboyeit namatu, Bbl MOXeTe yBuaeTb B pasgene 6.2.3.

Puc. 6-1. MNpouecc ycTaHOBNEHUS CBA3WN U aKTyanusaumm
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FnaeHbin CPU (CPU 0) PesepBHbiii CPU (CPU 1)
Aktyanusauus
RUN (cBeTognonbl REDF muratoT ¢ yactoTow 2 INy) STOP

Coob6LeHune o cocTosiHum “AkTyanusauus’
BCEM 3aperMcTpMpoBaHHbIM NapTHepam

[

AcuHxpoHHble SFC ans 3anucen gaHHbIX
KBUTUPYIOTCS OTpULATENbHO *)

l
CoobLeHust 3agepxuBatoTcs

[

Bce OB c¢ knaccom npuoputeTta go 15
(skmtouas OB 1) 3agepxvBatoTcs

[

3anyck KOHTPOMsi Makc. yBermyeHus
BPEMEHN LmKIa

MasHbIn CPU KonupyeT CoaepXUMOoe M3MEHEHHbIX 6I10KOB AaHHbIX

3apepxuBatoTcs TekyLme
KOMMYHVKaLUMOHHbIE 3afaHus Unm
OTKITOHSIOTCS HOBbIE 334aHus *)

[

3anyck KOHTpOnsi Makc. 3aaepXku obMeHa
LaHHbIMU

[

OB c knaccamu npuoputeTa > 15
3apepxuBatoTcs 3a ucknoveHem OB
LIMKITMYECKUNX NPEepbIBaHNIN CO
cneuvanbHon obpaboTkon
[

Ecnn Heobxogmmo, BbinonHeHne OB
LMKIMYECKUX NpepbiBaHuin co
cneumnanbHon obpaboTkon

[

3anyck KOHTPOIIs Makc. BpEMEHU
GIIOKMPOBKM AN1A KIAaccoB npuoputeTa >
15

naBHbIn CPU KonupyeT BbIXOAbI

3anyck MVH. BpDEMEHWN OCTaHOBKM
nepudgepum

naBHbIn CPU konupyeT cogepxmmoe BrokoB faHHbIX,

M3MEHEHHbIX NOCe NocrnegHero KoNMpPoBaHus
A P > CmeHa rnmaBHoro

CPU
masHbIn CPU konupyeT Tanmepbl, CHETUYMKKN, BUTbI
namsiTv, BXoAbl M AnarHoctuyeckunin dydgep

*) TMoppobHoe onucaHue cootBeTcTBYOWMX SFC, SFB 1 KOMMYHMKALMOHHBIX (PYHKLUUIA Bbl HakgeTe
B CrieyoLimx pasgenax.

Puc. 6-2. lNMpouecc aktyanusauumn
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MuHumanbHas AnUTeNnbHOCTb BXOAHLIX CATHaNoB BO BpeMs aKTyanuiauumum

Bo Bpems aktyanusauum obpaboTtka nporpaMMbl Ha onNpeaeneHHoe BpeMs
ocTaHaBnuBaeTcs (nosxe Mbl 06cyaum aTy Temy 6onee nogpobHo). YTobbI
N3MeHEeHMe BXOOHOro curHana Morso 6biTb HagexxHo obHapyxeHo CPU paxe BO
BPEMS akTyanusaumm, JOIMKHbI ObiTb BbIMOSIHEHbI CReAyHoLME YCNOBUS:

MwvH. onuTenbHOCTb CUrHamna > 2 x BpeMs akTyanu3auuv nepudepum (TonbKo ans

DP)

+ WHTepBan BbI30Ba Knacca npuopureta

+ Bpemsi 06paboTku NnporpamMmbl Knacca
npuoputeTa

+ BpeMs ong aktyanusauum

+ Bpems 06paboTkm nporpamm, nmetowmnx bonee
BbICOKMI Kriacc npuopuTeTa

Mpumep:

MuHMManbHas 4NUMTENbHOCTb BXOAHOMO CUrHana, aHanuaupyemas B Krnacce
npuoputeTa > 15 (Hanpumep, OB 40).

Tonbko gns DP:
Bpewms gns aktyanusaumm
nepudepum (XyaLwuia cnyyvai 2x)

/

Bpemsi 06paboTku 4ns nporpammbl
[aHHOro Kracca npuopureTa,
Hanpumep, Bpemsi paboTtbl OB 40

/ Bpemsa gns
WHTepBan BelsoBa akTyanusaumm (75 mc + Bpewmsi 06paGoTkm
AaHHOro Knacca 0,7 mMc Ha kbanT gns Krnaccos, MmetoLmx
npuopuTeTa, N3MEHEHHbIX GIOKOB bonee BbICOKUIA
Hanpumep, OB 40 AaHHbIX) npvoputet

MwuH1mManbHas onMTenbLHOCTL curHana

Puc. 6-3. lNpumep MMHMManNbHOM ANUTENBHOCTM BXOAHOMO CUrHana Bo Bpemsi
aKkTyanusauum
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6.2.1 Mpouecc ycTaHOBNEHUA CBA3U

B npouecce ycTaHOBNEHMS CBS3U crieqyeT pasnuyaTh, HYXKHO 1M cucTeme
NnepenTn B COCTOSIHNE pe3epBUPOBaHUS, UNn Hy>kHO rmaeHbin CPU caenatb
pe3epBHbIM 1 HA060POT (NPOMN3BECTU NEPEKITIOYEHNE MABHbIN/PE3EPBHBIN).

YcTtaHoBneHue cBA3UN ansa nepexona B COCTOAHUE pe3epBnpoBaHuA

YT06b! MCKNIOYNTL pasnumumsa B 06enx nogcmctTemMax, rmaBHbii U pesepBHbii CPU
BbIMOMHSAIOT CreayoLmne CpaBHEHMS.

MpoBepsitoTcs:

1. MOEHTUYHOCTb KOHUrypaumnm naMmaTu

2. WOEHTMYHOCTb BEPCUIA ONEPaLMOHHBLIX CUCTEM

3. MOEHTUYHOCTb COAEPXKUMOro 3arpy3o4yHon namaTu (nnata pnaw-r3Y)
4

. MOEHTUYHOCTb COAEPXKMMOrO 3arpy30o4HoM NamaTh (BCTPOEHHOe cTaTnyeckoe
O3Y u nnata O3Y)

Ecnn 1., 2. unu 3. He oanHakoBbl, TO pe3epBHbIi CPU nepexoaut B STOP ¢
coobLeHnem o6 oLmnbke.

Ecnu He oguHakoBbl 4., To rnasHbin CPU konupyeT nporpammy nonb3oBaTens B
3arpy3o4Hyto namatb u3 ceoero O3Y B pesepBHbI CPU.

lMporpamma nonb3oBaTensd, HaxoadAWwasAcsa B 3arpy3o4Hon namsaty pnaw-rN3Y, He
konupyetca. OHa gormkHa ObITb MAEHTUYHA YXKe A0 YCTaHOBMEHUS CBA3MW.

YcTtaHoOBneHue CBA3U C NepeKknovYeHneM rnaBHblin/pe3epBHbIN

B STEP 7 Bbl MOxeTe BblbpaTb 0QHY U3 cnegyoLwmx onumm u gebnokuposaTtb TeM
cambIM:

e «Switch to CPU with modified configuration [[epekntovyeHne Ha CPU ¢
N3MEHEeHHOW KoHurypaumemn]»

e «Switch to CPU with expanded memory configuration [[NepekntoueHue Ha CPU
C pacLlmpeHHon KoHdurypaumen namaTm]»

Onuwms «Switch to CPU with modified operating system [[NepekntoueHne Ha CPU c
N3MEHEHHOW onepaLnoHHON CUCTEMON]» He MOXeT BblTb UCNOrb30BaHa C
CYLLECTBOBABLLUMMW O CUX MOP BEPCUSIMU OMNEPALMOHHBLIX CUCTEM.
MepekntoyeHune Ha CPU c nameHeHHon KoHdurypaumven

Bbl Mornun nameHnTb Ha pesepsHoMm CPU:

e annapaTtHyl KOHUrypaumto

e BMWA 3arpy3o4HOn namaTu (Hanp., 3aMeHuTb nnaty O3Y nnaton FLASH-
namsTn); HoBasi 3arpy3o4Hasi NnamsaTb MOXET ObiTb OOMbLUE NN MEHbLLE
cTapou.

Mpu ycTaHoBneHun cBA3m 6noku u3 rmasHoro CPU B pe3epBHbIA He KONUPYTCS

(TouHOE nonoxeHue Bellen NucaHo B pasgene 6.2.3.).

LWarun, koTopble HEOH6XOAUMO BbIMOSTHUTL B BbILLEYNOMSIHYThIX CLIEHAPUAX
(n3amMeHeHre annapaTHOW KOHUrypaumm, U3MeHeHne Buaa 3arpy3o4Hon namsiti),
onucaHbl B rnase 11.

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTon4mBbIE CUCTEMBI 6-7
A5E00068197-07



YcmaHoerneHue cesa3u u akmyarnusayus

3ameuyaHue

Ecnu Bbl HE 3MEHSANM HK annapaTHY KOHUrypauuio, H BUA 3arpy304HON NamsaTn Ha
pe3epBHoM CPU, nepekrntodeHne rnaBHblli/pe3epBHbIN BCE e BbINOMHSAETCS, U NPEXHUNA
rnaBHbIi CPU nepexoanT B coctosiHue STOP.

MepekntoyeHne Ha CPU ¢ paclumpeHHon KoHdUrypaumen naMmaTm
Bbl mornu BeINonHUTL Ha pe3epBHoM CPU cnepytowme nameHeHnss namsTu:
e yBenuyeHue pabo4ven namaTn nunu

e yBenMYeHue 3arpy3oyHon namsatu. MNpm aToM Mogynm 3arpy304HON NamaTu
OOIMKHbI BbITh 0gHOro B1aa, T.e. nnatel O3Y unu nnatel FLASH-namsaty; y
nnat FLASH-namsaTtn cogepXxnmoe O0MKHO coBnaaaTb.

Mpwn ycTaHoBneHun cBa3n 6nokn nporpammel nons3osartens (OB, FC, FB, DB,
SDB) rnaBHoro CPU konmpytoTcs 13 3arpy3o4Hoin 1 paboyert naMmsaTn B pe3epBHbIN
CPU (uckntoueHne: ecnn mogynm 3arpy304Hon NaMsiTu ABRAsTCS nratamm dnail-
namsTn, TO KOMMPYIOTCS TONbKO BIIOKM N3 paboyen namaTtu).

LWarun, koTopble HEOOXOAUMO BbIMONTHUTL B BbILLEYNOMSIHYThLIX CLIEHAPUAX
(yBenu4yeHune paboyen naMaTn, yBennM4eHne 3arpy30yHOn NamsiTn), onMcaHbl B
rnase 11.

BHumaHue

Ecnun Bbl UsMeHunu Bug 3arpy3o4HON NaMaTi Uiv onepaumoHHY0 CUCTEMY Ha PE3EPBHOM
CPU, 1o oH He neperigeT B RUN, a BepHeTcs B cocTosiHue STOP ¢ cooTBETCTBYHOLLEN
3anuncblo B AnarHocTudeckom bydepe.

Ecnu Bbl He yBenuuunu HK1 pabouyto, HU 3arpy304Hyto NnamsATe Ha pesepsHom CPU, To oH He
nepeviget B RUN, a BepHeTcsa B cocTosiHne STOP ¢ cOOTBETCTBYIOLLEN 3anNnUChio B
anarHoctudeckom bydepe.

MepekntoyeHne rmaeHbIn/pe3epBHbIN He BbinonHaeTesd, u CPU, koTopbii 4o cux nop 6bin
rnaeHbIM, ocTaHeTcd B pexume RUN.
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6.2.2 MNMpouecc akryanusauum

Yto npoucxoauT npu aKTya.HVI3aLIMVI?

Mpun akTyanusaumm obpaboTka KOMMYHUKALMOHHBIX dyHKUMIA n OB
orpaHu4MBaeTCcs YacTsaMu. TOYHO Takke, BCe AMHAMMUYECKNe daHHble
(conepxmmoe GroKoB AaHHbIX, TAMMEpPbI, CHYETYMKM 1 OUTbI NaMATK) NepeaarTcs B
pesepBHbIn CPU.

Mpouecc akTyanusaunm npoucxoanT crneayowmm obpaszom:

1. Bce acuHxpoHHO ucnonnsowmecss SFC, kotTopble 06paLlatoTcs K 3anncam
OaHHbIX nepudepuiiibix mogynen (SFC 13, 51 n 55-59), oo koHua
aKkTyanusauum nosny4varoT «oTpulaTernibHoe» KBUTUPOBAHME:

- Tekywee 3agaHue Bo3spawaet BUSY = TRUE. OHO NonHOCTbI0
BbIMOJSTHAETCS MO OKOHYaHUM aKTyanusaumu.

- 3apaHue, KOTOpPOE NpepbIBAaETCS BO BPEMS aKTyanusawumm, No OKOHYaHUM
akTyanusauun BosspatlaeT 3HaveHne WH16#80C3 (SFC 13, 55-59) nnu
W#16#8085 (SFC 51). 3agaHus, Bo3BpalLatoLye 91 3Ha4YeHus, no
OKOHYaHMUN aKTyanu3auum OIMKHbI ObiTb MOBTOPEHbI MPOrpamMmon
nonb3oBaTesns.

- 3apgaHue, KOTOpOE Bbl 3aX0OTUTE 3aMyCTUTb BO BPEMS akTyanusauuu,
oTBepraeTcs ¢ Bo3BpalwaembiM 3HaveHnem W#16#80C3 (SFC 13, 55-59)
nnn W#16#8085 (SFC 51). 3agaHus, Bo3BpalLatoLLime 3TN 3Ha4YeHus, no
OKOHYaHMM aKTyanu3auum osmkHbl ObiTb MOBTOPEHbI MPOrpaMmMon
nonb3oBaTernsi.

2. ®yHKUMM coOobLLEHN 3aepXKMBatoTCH A0 KOHLUA akTyanusauum (CMm.
crnegywoLwmn Crmcok).

3. BbinonHeHne OB 1 n Bcex OB go knacca npuoputeTta 15 BKMOYMTENBHO
3agepXunBaeTcs.

B cnyyae umknu4eckmx npepbiBaHui reHepnpoBaHne HoBbIX 3anpocoB OB
GroKMpyeTCcs, Tak YTO HOBbIE LMKITMYECKUE MPepbIBaHUSA HE COXPaHSIHOTCS U,
crnefoBaTternbHO, HEe BO3HMKAET HOBbIX OWMOOK 3anpoca.

Tonbko NO OKOHYaHMM akTyanu3auum reHepupyeTcs n obpabaTbiBaeTcs
MaKCUMyM OOMH 3anpoc ang kaxgoro OB umknmyecknx npepbiBaHnii. MeTka
BPEMEHW LIMKMNYECKUX NPEPbLIBAHNNA, CTEHEPUPOBAHHBIX C 3aE€PXKKON, He
MOXET ObITb NpOaHanM3MpoBaHa.

4. I'Iepe,qaqa coaepXnMmoro Bcex OOKOB AaHHbIX, KOTOpble ObINN N3MEHEHBI
nocne yCtaHoBJ1€HNA CBA3N.

5. 3apaHusi Ha 0bmMeH gaHHbIMK, 13 koTopbix CPU cam BbIBOAUT 3agaHus ans
Apyrux Mogynen (Hanp., nepudepun), Nony4vatoT oTpulaTenbHoe
KBUTMPOBaHMWE (CM. CNIEAYIOLLMIA CIUCOK).

6. VHuunanusmpytowwme Bbi30BbI (T.€. BbI30BbI, KOTOPbIE UMEIOT CrieacTBUEM
MaHunynsauum ¢ paboden namsaTblo, CM. Takke CucmemHoe npogpaMmHoe
obecnievyeHue 0ns S7-300/400, CucmemMHble u cmaHOapmHbie hyHKUUU)
KOMMYHUKaLMOHHbIX (DYHKLMIA KBUTUPYIOTCA OoTpuuaTensHo. Bce ocTtanbHble
KOMMYHUKaLMOHHbIE (PYHKLMN 384EPXKMBAIOTCS 1 BbINOMHATCH NO OKOHYaHWUU
aKkTyanusaumu.
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7. Bnokupyetcs reHepmpoBaHue HOBbIX 3anpocoB ko Bcem OB (B Tom yucne
Takke 1 K MMeLwuM Knacc npuoputeTa > 15), Tak 4To HOBblE NpepblBaHNS He
COXpaHATCA U, cnegoBaTenbHO, He MPONCXOAMT OLWMBOK 3anpoca.

npepblBaHMﬂ, Haxogdumecd B odepenn, CHoBa 3anpalmBaroTca U
06pa6aTb|BaIOTC‘i| TOJ1IbKO NO OKOHYaHUWM aKTyann3auun. MeTka BpeMeHn
ﬂpeprBaHMVI, CreHepunpoBaHHbIX C 3a,u,ep>|<|<017|, He MOXeT ObITb
npoaHann3snpoBaHa.

O6paboTka nporpaMmmMbl Nonb3oBaTeNs N akTyanu3aumsa nepudepumn GonbLue
He BbIMOMHSATCS.

8. leHepupoBaHue ctapToBoro cobbitusa ansg OB uuKNMYeckMx npepbiBaHnin co
cneumanbHon obpaboTkon, ecnu ero knacc npuoputeta > 15, u ucnonHeHue
atoro OB, ecnu HeobxoaANMO.

3ameyvaHue

OB umknuyeckux npepbiBaHMIn Co cneumansHon o6paboTkon MEIDT 3HaYeHne npexae
BCero B Tex cny4adx, koraa Bam HY>XHO B Te4eHne onpegerieHHoro BpemMeHun 06paTVITbC$| K
Moaynam mnu cermMeHTam nporpamMmmebl. 3TO TMNNYHO anda OTKa3OyCTOI7ILII/IBbIX CUCTEM.
MogpobHocTu cm. B pykosoacTBax S7-400F and S7-400FH Programmable Controllers
[[poepammupyembie koHmponneps! S7-400F u S7-400FH] n S7-300 Programmable
Controllers; Fail-Safe Signal Modules [[Tpozpammupyembie koHmposneps! S7-300;
Omka3oycmolivyugble cueHasbHble MoAynul.

9. lMepenava BbIXOOOB M BCErO COAEPKUMOro BIIOKOB AaHHbIX, KOTOPbIE CHOBA
ObInNn n3meHeHbl. [Nepegaya TanmepoB, CHETYMKOB, BUTOB MamMsATV U BXOAOB.
Mepepaya guarHocTnyeckoro bydepa.

Bo Bpems 3TON CUHXPOHM3AUNM AaHHbIX TAKTOBbIE UMMYMbChI AN LUKINYECKUX
npepbIBaHWA, NpepbIBaHNA C 3a0epXXKON 1 TanMepoB S7 OCTaHaBNUBaKOTCA.
37O NpMBOAUT K NOTEPE BO3MOXHO CYLLECTBOBABLLEN CUHXPOHHOCTU MEXAY
LMKMUYECKMMM NPEPLIBAHNAMMN U MPEPLIBAHUAMN NO BPEMEHMU.

10.0TmMeHa Bcex orpaHnyeHun. BeinonHATCA 3agepKaHHble npepbiBaHus 1
KOMMYHUKaLUMOHHbIe dyHKummK. Bce OB cHoBa obpabaTbiBatoTcs.

[ns 3agepxaHHbix OB LmKnnyecknx npepbiBaHUN He rapaHTupyeTcs
SKBMANCTAHTHOCTb MO OTHOLUEHWUIO K NPeabiayLLuM Bbi30BaM.

BHumaHue

MpepbiBaHUS OT NpoLecca U AMarHoCTUYECKUE NpepbiBaHUs COXpaHATCa nepudepueil.
Ecnu Takve npepbiBaHus Gbiv yCTaHOBMEHBI MOAYNSIMU AELEHTPANN30BaHHOM
nepudeprn, TO OHM BbINOSTHSAOTCS MOCNE CHATUS GNOKUPOBKA. Ecnin oHK Gbinu
YCTaHOBEHbI MOAYMSIMU LEEHTParbHOW Nepudepun, To BCE OHW MOTYT BbiTb
BOCMPOW3BEAEHbI TONMBKO B TOM CIy4ae, eCii 3anpoc Ha OAHO U TO e NpepbiBaHWe BO
BpeMsi GITOKMPOBKM He BbldaBarncs HECKOMbKO pas.

Ecnn n3 PG/ES 6bin coenaH 3anpoc Ha NepekntoYyeHne rnaBHbIN/pe3epBHbIN, TO
no okoH4YaHuK aktyanusauum CPU, GbiBLUMIA paHee pe3epBHbIM, CTAHOBUTCS
rnaBHbiM, @ CPU, 6bIBLUMI paHee rnaBHbIM, nepexoguT B coctosiHne STOP. B
npotneHoM cny4dae oba CPU nepexoasat B RUN (cocTtosiHue pesepBupoBaHust) n
BbIMOSHSIIOT NPOrpaMMy Nonb30BaTeNsi CUHXPOHHO.
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Ecnun ObInio BbINOMHEHO NEPEKITIOYEHNE TMaBHbIA/PE3epPBHbLIN, TO B NEPBOM LINKIE
nocne aktyanuaauun OB 1 nmeeT cBon cOBCTBEHHBIN naeHTUdmkaTop (CMm.
cnpaBoYHOE pykoBOACTBO CucmemMHoe rpoepaMmHoe obecriedyeHue 01
S7-300/400, cucmemHbie u cmaHOapmHble hyHkyuu). O opyrnx oCOBEeHHOCTSIX,
CBSI3aHHbIX C U3MEHEeHMeM KoHdurypauum, cm. pasgen 6.2.3.

3agepkaHHble (pyHKLUM COOBLLEeHUN

MepeuncnenHole SFC, SFB 1 cnyxebHble nporpaMmMbl ONepaumoHHON CUCTEMBI
3anyckalT coobLLeHNst BCEM 3aperncTpMpoBaHHbLIM B KaX oM Cllydae napTHepam.
Mocne Havana akTyanusauun 31 OyHKUUM 3a0epXKMBatoTCS.

e SFC 17 «<ALARM_SQ», SFC 18 «ALARM_S», SFC 107 «<ALARM_DQ», SFC
108 «ALARM_D»

e SFC 52 «WR_USMSG»

e SFB 31 «NOTIFY_8P», SFB 33 «<ALARM», SFB 34 «<ALARM_8», SFB 35
«ALARM_8P», SFB 36 «NOTIFY», SFB 37 «<AR_SEND»

e CocTosiHUSA
e CucTtemMHble gnarHocTuyeckme coobLleHns

3apaHns Ha BnoknpoBKy 1 AebrnoknpoBKy coobLuieHun ¢ nomoLlsio SFC 9
«EN_MSG» n SFC 10 «DIS_MSG», HauMHas ¢ 3TOro MOMEHTa, OTKIMOHSIKOTCS C
oTpuLaTeNnbHbIM BO3BpaLLaeMbIM 3Ha4YEHNEM.

KoMMyHMKaLMOHHbIe (PYHKLUN C BTOPUYHLIMU 3a4aHUAMU

Ecnn CPU nony4aeTt 0gHO 13 NepeYnCrIEHHbIX HUXKE 3adaHnii, OH, B CBOIO
odepenpb, AOMMKEH reHepupoBaTh U3 HUX KOMMYHUKaLMOHHbIE 3a4aHns U NocbinaTh
UX gpyrmm mogynsam. 3To MOryT ObITb, HanNnpMMep, KOMaH4bl Ha 3anucb B MOOYIN
AeLeHTpanmM3oBaHHOW nepudepmmn Unm YTeHne 3 HUX 3anucen AaHHbIX Ang
napamMeTpmsauun. 3TN 3agaHns OTKITOHSAKTCA BNNOTb A0 3aBepLUeHus
aKTyanusauum.

e 3anucb 1 YTEHME 3anncen daHHbIX C MOMOLLLI0 (PYHKLMIA BU3yanu3auum
e UYTeHuwe 3anuncen AaHHbIX Yepes CNNCKM COCTOAHMI cucTembl (SSL)

e brnokupoBka n gebrnokupoBka coobLLeHNI

e Peructpauus n oTMeHa permcrpauum coodLeHnm

e KBuTupoBaHue coobLueHum

3ameyvaHue

MocnegHue Tpn dyHKUMK pernctpupytotes cuctemon WinCC n aBTomatuyeckm
NOBTOPSOTCHA MO OKOHYaHWUW aKTyanm3auuu.
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6.2.3 MepekntoyeHne Ha CPU c nameHeHHoun KoOHurypaumen

Ecnu npouenypa yctaHOBNEHMS CBA3WN U akTyanu3auuy Obina 3anyuieHa uns
STEP 7 c nomouwbto onummn «Switch to CPU with modified configuration
[MepekntodyeHne Ha CPU ¢ nameHeHHoM KoHduUrypawmen]», To 3ToT npoLecc
oTnMyaeTcs oT 00paboTKN COAePXKMMOro NamsATH.

3arpy3oyHasa namATb

KOMMOHEeHTbI 3arpy3o4Hon namsaTh He KonupytoTcs B pesepsBHbin CPU 13 rnaBHoro
CPU.

Pa6oyas namMaTb

Cnepyouwime KOMMNOHEHTbI NepedatoTcst M3 paboyer namaT rmasHoro CPU B

pe3epBHbIN CPU:

o Copepxunmoe Bcex BTOKOB AaHHbIX, KOTOPbIE MMEHT OAMHAKOBYIO METKY
BpeMeHU nHTepdeinca B TOM 1 APYron 3arpy3o4Hon NaMmaTn N y KOTOPbIX He
ycTaHoBneHbl atpubyTtel «Read Only [Tonbko YteHne]» u «unlinked [He
CBA3aH]».

e bBnokun gaHHbIX, creHepupoBaHHble SFC B rmasHom CPU.
Bnokn gaHHbIX, creHepupoBaHHble SFC B pesepeHom CPU, ctupatoTcs.

Ecnu B 3arpy3oyHon namatn pesepeHoro CPU cogepxutcsa 650k AaHHbIX C
TaknM ke HOMepPOM, TO YCTAHOBJIEHME CBS3U NPEPbIBAETCS C 3an1Chbio B
anarHoctmnyeckmn bydep.

e (OO6pasbl npoLecca, Tanmepbl, CHETIYNKM U BUTBI NaMATK
e [narHoctuyeckun dydep

Ecnun anarHoctuyecknii 6ydep B pesepsHoMm CPU cnpoekTupoBaH MeHbLLE,
yem B rmasHom CPU, To nepegaeTcd NyLlb Takoe KONIMYECTBO 3anncen, Ha
KOTOpOE CrnpoeKkTupoBaH pesepBHbii CPU. [ins atoro ns rmasHoro CPU
BbIOMPAOTCA Camble HOBbIE 3aMMCH.

Ecnu namaTtn HegocTaToyHO, TO YCTaHOBMEHUE CBA3W MPEepPbIBAETCS C 3aNUChio B
anarHoctTmnyeckun bydgep.

Ecnu 6binv nameHeHbl 610k AaHHbIX, cogepkalime ak3emnnspbl SFB S7-cBAsw,
TO 3TW 3K3EMNNAPbLl BO3BPALLAOTCHA B COCTOSIHUE, B KOTOPOM OHW HaXoaunucb
nepep nepsbiM BbI30OBOM.

3ameuyaHue

Mpu nepekntodeHnn Ha CPU ¢ nameHeHHON KoHdUrypaumen 3arpy3oyHasl namsTb raBHOro
1 pesepsHoro CPU MoryT nMeTb pa3nunyHble pa3mepsbi.
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6.2.4 BriokMpoBKa ycTaHOBINEHUSA CBSA3U U aKkTyanusauum

YcTaHOBEHNE CBA3M U akTyanu3aums CBs3aHbl C yBeNnMyeHMemM BpeMeHn umkna. B
HeM eCTb MHTepBar BPEMEHN, B KOTOPOM He BbIMNOMHAETCS akTyanu3aums
nepudepuu (cm. pasgen 6.3 «KoHTponb BpemeHuy). 3To 0COBEHHO HYXXHO
npUHMUMaTbL BO BHUMaHME B TEX Cryyasix, eCrv UCnonb3yeTcs
AeLeHTpanu3oBaHHas nepudepus, 1 nocne akTyanusauumn npons3soanTcs 3ameHa
rnaBHoro CPU pe3epBHLIM 1 HA060POT (MepeKIoYeEHNE rMaBHbIR/pe3epBHbIi) (T.€.
npv M3MEHEHUN KOHUrypaLmm Bo Bpemsi paboThl).

i t MpepocTtepexeHune
BbinonHante YCTaHOBJ1IEHNE CBA3N U aKTyann3aunio TONbKO B HEKPUTUYECKNX

COCTOAHMAX npoLuecca.

Y106l CAMOMY 3afaTb BPEMSI Hauara yCTaHOBMEHUS CBSA3U M akTyanusaumu, B
Bawwem pacnopsbkeHnn nmeetcs dyHkuma SFC 90 «H_CTRL». NMNogpobHoe
onucaHue aton SFC Bbl HarigeTe B pykoBoacTBe CucmemMHoe rnpospamMMHOe
obecnieqyeHue 0ns S7-300/400, CucmeMHble u cmaHOapmHbie hyHKUUU.

BHumaHue
Ecnu npouecc gonyckaeT yBenuyeHve BpeMeHn Lukna B ntoboi MOMEHT BpeMeHM, TO B
BbizoBe SFC 90 “H_CTRL” HeT HeobxoanMoCTH.

Bo Bpems ycTaHOBNEHUs CBA3U M akTyanusauum camoTectupoaHne CPU He BbinonHseTcs.
MoaTomy y oTkazobe3onacHbIX CUCTEM 0BpaTUTe BHUMaHWE Ha To, YTobbl He 3aTarvBaTh
npoLecc akTyanusauum Ha CnmwKkoM 60nbLIoR MHTepBan BpeMeHWU. 3a AONONHUTENbHbIMU
noapobHocTaMM obpaTuteck K pykoBoactBy S7-400F and S7-400FH Programmable
Controllers [[poepammupyembie koHmporsnnepbi S7-400F u S7-400FH).

Mpumep npouecca, KPUTUHECKOro KO BpeMeHU

MycTb KapeTKa ¢ Kynaykom gnmHorn 50 Mm OBMXETCS BOOSb OCU C MOCTOSIHHOM
ckopocTbio v = 10 km/vac = 2,78 m/c = 2,78 mm/mc. Ha ocu Haxogutcsa
BblkntoyaTenbs. Takum 06pa3oM, BbIKMoYaTeNb akTUBU3MPYETCS KyNaykoM B
TeyeHue nHTepsana BpemeHu At = 18 mc.
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YUTtoObl akTMBU3aUMA BbiKoYaTens morna 6biTe pacno3HaHa CPU, Bpemsi
GrOKMPOBKU A5 KNAcCoB npuopuTteTa > 15 (onpegeneHne cM. HMKe) OOJHDKHO
ObITb 3aMETHO MeHbLUe 18 Mmc.

Tak kak B STEP 7 gnsa knaccos npuoputeTa > 15 MOXHO yCTaHOBUTb
MakcuManbHoe BpeMsi 6110kMpoBKu Tornbko 0 Mc unm 3HaveHne mexay 100 n
60000 mc, TO Bbl AOMKHBI BOCNOMNb30BaTbCA OAHUM U3 CReayoLmx MeponpuaTuii:

¢ [lepeHecuTe Hayano yCTaHOBMEHUS CBSA3M M aKTyanusaumm Ha Bpemsi, Koraa
COCTOsIHME MpoLiecca He SIBMSIETCA KPUTUYECKUM. [INa 3TOro BOCMnonb3ynTech
SFC 90 «H_CTRL» (cm. Bblwwe).

. MCﬂOﬂbSyﬁTe 3HauMTenNbHO Bonee ANWHHbLIN Kynadok n/vnn 3Ha4nMTENBHO
YMEHbLUNTE CKOPOCTb NepeMeLleHNA KapeTkn nepen 1eM, Kak oHa OOCTUrHeT
BblKIto4aTen4d.
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6.3 KoHTponb BpemeHuU

Bo Bpems aktyanusauum obpaboTtka nporpaMmmbl OCTaHaBNMBAETCA Ha
onpeaerneHHbIn nHTepsan BpeMeHn. Pasgen 6.3 umeet 3HayeHve Ans Bac, ecrnu
3TOT UHTepBar KpUTUYeH ANd Ballero npouecca. Ecnv aTo Tak, 3anpoektnpymnte
ONMCaHHbIE HWXXE BPEMEHA KOHTPONS.

Bo BpeMs akTyanmaaumm 0TKa3oycToM4YnBasi CUCTEMa KOHTPOMPYET, YTOObI
yBenMYeHne BpeMEeHM UMKNa, 3aepikka CBA3N 1 BpeMsi GITOKMPOBKM ANs KNaccoB
npuopuTeTa > 15 He NPEBLICUN 3aNPOEKTNPOBAHHbIE BaMy MaKcyMasibHbie
3HaYeHUs; O4HOBPEMEHHO OHa obecneynBaeT cobroaeHne 3anpoeKTUPOBaAHHOIO
MWUH/MaSIbHOTO BPEMEHM OCTaHOBaA nepudepuu.

BHumaHue

Ecnu Bbl He 3aganu 3Ha4YeHW 4N BpeMeH KOHTPOMS, TO Bbl AOMKHbI YH4ECTb aKTyanuaaumio
BO BPEMEHW KOHTPONS umkna. B aTom cnyyae, ecnu akTyanusaums npepbiBaeTcs, TO
0TKa30yCToN4YMBasi cMCTEMa NEPEXOAMUT B OAUHOYHELIN pexum: CPU, koTophlin 6bin Ao cux
nop rnaeHbIM, octaetcs B pexunme RUN, a pesepsHbii CPU nepexoaut B coctosiHne STOP.

Bbl moxeTe 3anpoeKkTnpoBaTb BCE BpeMeHa KOHTPONA U HX OOHOrO.

Mpy NPOEeKTUPOBAHUM BPEMEH KOHTPOIS Bbl MPUHSNW BO BHUMaHWe
TexHornornyeckue TpeGosaHus.

Hwxe BpemeHa KOHTpons pasbscHsoTcs Goree nogpoGHo.
e MakcumansHoe yBenuueHve BpemMeHu Uukna

- YBenu4eHue BpeMeHU LUKna: UHTEpBarn BO BPeMs akTyanvsauuu, B
TevyeHne KoToporo He BbinonHseTcs OB 1 (a Takke n gpyrne OB c knaccom
npuoputeTa Ao 15). Ha atom nHTepBane «HopMarbHbIN» KOHTPOSb BPEMEHU
He oencreyer.

- MakcumansHoe yBelnn4yeHne BpeMeHn uukna: MmakcmmarnbHO gonyctunmoe
yBeliM4eHne BpeMeHn LuKna, KOTopoe Bbl 3anpoeKkTnpoBarsu.

e MakcumanbHas 3afepXKa cBA3n

- 3apgepxka CBA3W: MHTepBar BO BPEMsi akTyanu3aunu, B Te4EeHUe KOTOporo
He BbINONHAETCA KOMMYHMKaUMOHHbIE pyHKumn. (MpumedaHne:
CYyLLECTBYIOLLME KOMMYHUKALMOHHbIE CBA3K rmaBHoro CPU coxpaHstoTes.)

- MakcumanbHas 3aiepXXKa CBA3N. MaKCcuMarnbHO AONyCTUMaA 3agepxka
CBA3W, KOTOPYHO Bbl 3anpoeKkTupoBau.

¢ MakcumansHoe Bpems BnoKMpoBKM KNaccos npuoputeta > 15

- Bpewms 6nokmpoBku kraccoB npuoputeta > 15: MHTepBan Bo BpeMsi
akTyanusauuu, B Te4eHne KOToporo Hukakne OB He BbINOMHAKTCA (Takum
obpasom, He BbINOMHAETCS U NporpaMmma nonb3oBaTtens) n 6onbLue He
Npon3BOOMTCA akTyanusaums nepugepun.

- MakcumanbHoe BpemMs GrIOKMPOBKM KriaccoB npuoputeta > 15;
MakcumaribHO JoMyCcTUMoe BpeMsi GIIOKMPOBKU, KOTOPOE Bbl
3anpoeKkTMpoBanu Ans knaccoe npuoputeta > 15.
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¢ MwuHumansHoe Bpems octaHoBa nepudepun:

OT0 MHTepBan BpeMeHW Mexay KOnMpoBaHWEM BbIXxo4oB 13 rnmasHoro CPU B
pe3epBHbIN 1 MOMEHTOM BPEMEHU Nepexoa B COCTOSIHNE pe3epBUpoBaHUs
U NEPEKITYEHUS IMaBHbIN/pe3epBHbI (MOMEHT BpEMEHW, Koraa ObiBLIniA
rnasHbii CPU nepexoaut B coctosiHne STOP, a HoBbI rnaBHbii CPU
nepekntoyaeTcs B pexum RUN). B TeuyeHne aToro BpemeHu ynpasnsaiTcs
BbIxodbl 06omx CPU. 3710 npegoTBpallaeT oTKoYeHne nepudepun gaxe B
Cnyyae akTyanusaLum ¢ nepekntioveHneM rnaBHbli/pe3epBHbIN.
MuHumanbHoe Bpemsl ocTaHoBa nepudepun nmeeT ocoboe 3HaydeHne npu
aKTyanusauuu ¢ nepeknioyeHnemM rnasHbl/pesepBHbIn. Ecrniv MMHMManesHoe
BpeMs ocTaHoBa nepudepun Bbl 3anpoektupyeTe pasHbiM 0, To npu
N3MEHEHUN CUCTEMBI BO BPEMS PabOTbl BbIXOAbLI MOTYT OTKIMIOYUTLCS.

MoMeHTBI 3anycka pasnuyHbIX BUAOB KOHTPOSS BpEMEHW Noka3aHbl Ha puc. 6—2
(6noku c cepbiMm choHoM). B ntobom criyyae 3T BpeMeHa 3aBepLuaroTcs, koraa
OOCTUraeTcsl COCTOSIHME pPe3ePBMPOBAHNS CUCTEMbI UMW NMPOUCXOANT
nepekmntoYeHne rmaBHbIi/pe3epBHBbIN (T.e. koraa HoBbIn rnaBHbin CPU nepexoant
B pexkum RUN) B KOHLIe akTyanusauuu.

Ha cnenytolem pucyHke npeactasrieHbl BpeMeHa, MMetoLLme 3HadeHne npu
aKkTyanusauum.

AkTyanusaums:

MWH. BPEMSI OCTAHOBa
nepudepum

le Bpemsi 6rIoKMpOBKM ATl KNaccoB
npvioputeTa > 15

3agepxka cBa3n

YBenvyeHvne BpemMeHUu UuKna

t1: KoHey paboTatowmx OB ¢ knaccom npuoputeTa oo 15

to: ocTaHOBKa BCEX KOMMYHWKaLMOHHBIX (PYHKLMIA

ts: KoHey OB UMKNMYecKMX NpepbiBaHKI CO cneumanbHon obpaboTkom

t4: KOHeu KonMpoBaHUs BbIXOAOB B pe3epBHbIi CPU

ts: COCTOSIHME pE3epBMPOBaHMSA CUCTEMbI UMW MEePEeKITYEHNEe rMaBHbIi/pe3epBHbIi

Puc. 6—4. BpemeHa, nmetroLme 3HadeHne npu aktyanumsaumm
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Peakuus Ha npeBbilleHne BpemMeHu

Ecnu ogHo 13 KOHTPONMpyemMbiX BpeMeH NpeBbiICUT MakCMaribHOe
3arnpoOeKTUpoBaHHOE 3Ha4YeHne, TO 3anyCkaeTcHd CJ'IGD,yIOUJ,I/IVI npouecc:

1. AkTyanusaums npekpaliaeTcs

2. OTkasoycTonymBasi cuctema OCTaeTcs B OAMHOYHOM PEXMME C CYLLLECTBYOLLUM
rnasHbiM CPU B pexxnme RUN

3. lpuumHa npekpalleHnst akTyanuaauum BHOCUTCH B AMarHocTuieckmmn oydep
4. BbizbiBaeTca OB 72 (c coOoTBETCTBYIOLLEN CTApPTOBOM UHOPMaLNEN)

3atem pesepBHbIi CPU cHoBa aHanmanpyeT CBOU CUCTEMHbIE BMOKN AaHHbIX.
Mocne aToro, HO He paHbLUE, YEM Yepe3 MUHYTY, AenaeTcs HoBasi NMonbITka
YCTaHOBIEHUSA CBA3M M akTyanu3aumu. Ecnin 10 nonbITOK B LIENOM OKa3biBalOTCS
6e3ycneLlHbIMKU, TO HOBbIE MOMbITKM He AenatoTcs. Toraa Bbl AOMKHLI CHOBa
3anycTUTb YCTaHOBIEHWE CBSI3N U aKkTyanusauuto.

MpuymMHamn onsg ncTeveHnss BpeMeH KOHTPOMnst MOryT ObiTb:
e Oonbluas 3arpy3ka npepbiBaHUsIMU (Hanp., oT nepudepuinHbIX Mogynen)

e BbICOKasi KOMMYHMKaLMOHHAs 3arpy3ka, Tak YTo 06paboTka TeKyLLUMX DYHKLMMA
ANUTCSA Jonblue

e Ha KOHe4YHOM 3Tane akTyanusauun B pesepBHbii CPU gomkHbl BbiTb
CKOMUPOBaHbI 6orbLUne 06beMbl AaHHbIX.

6.3.1 BpeMeHHble XxapaKTepuCTUKMU

BpeMeHHble XapaKTepucTukn npm yctaHoOBJ1IeHUU CBA3U

Bo Bpemsl ycTaHOBNEHUsI CBSI3WN Ha KOHTPOIep Ballel CUCTEMbI LOJIKHO
0Ka3bIBaTbCS KaK MOXHO MeHbLUe BO3OeNCTBMI. [ANMTenbHOCTb YCTaHOBEHMWS
CBs131 BO3pacTaeT C POCTOM TEKYLLEW Harpy3kn BaLlero nporpaMmMupyemoro
NOrnyeckoro KoHTponnepa. AnMTenbHOCTb YCTaHOBMNEHUS CBA3M 3aBUCUT B
nepByto oyepeab OT

® KOMMYHMVKaLMOHHOM 3arpy3ku

e BpEeMeHu uukna

Cnegytoliee OTHOCUTCS K He3arpy>XeHHON cUCTeMe aBTOMaTU3aLum:

Bpemsi ycTaHOBREHNS CBA3M = BenMYMHE 3arpy3o4vHon 1 paboyen namaTy B
M6awntax x 1 ¢ + OCHOBHas 3arpyska

OcHoBHas 3arpy3ka coctaBiaeT HECKOJIbKO CEKYH/.

Mpun 6onee BbICOKOW 3arpy3ke Balle CUCTEMbI aBTOMaTU3aLuMn 3aBncaLas ot
namsTN YacTb MOXET BO3pacTu 40 1 MUHYTbI Ha MbawT.
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BpeMeHHble XapaKTepucTukn npun aktyanmnsaumm

Bpems nepegauun npu aktyanusaumm 3aBUCUT OT KONMYECTBA U obLLen AnHbI
N3MEHEHHbIX OITOKOB JaHHbIX; OHO HE 3aBMCUT OT 0ObeMa M3MEHEHHbIX AaHHbIX
BHYTpM 6n1oka. OHO 3aBMCUT Takke OT TEKYLLEro COCTOSIHMSA npoLecca

N OT KOMMYHUKaLMOHHON 3arpy3ku.

B nepsom npmbnuxeHnn nognexatlee NpoeKkTUPOBaHMIO MakcMarnbHoe Bpems
BGrOKMPOBKU ANA KnaccoB npuopuTeTa > 15 MoXeT paccMaTpmBaTbCs Kak yHKUMS
obbema gaHHbix B paboden namsatn. Obbem koga B paboyen namsaTn 3Ha4eHUs He
numeer.

6.3.2 OnpeneneHve BpeMeH KOHTpPOnA

OnpepeneHue ¢ nomowbio STEP7 unu ¢ ucnonb3oBaHuem cpopmyn

BpeMeHa KOHTpons, nepeyvncrieHHble HUXe, aBTOMaTUYECKN pacCYNTbIBaAOTCS B
STEP 7 Bepcun 5.2 1 Bbile Anis Kakgoro HOBOro npoekTta. Bbl ux MoXeTe Takke
paccymTaTh C NOMOLLBI POPMYI 1 NpoLeayp, ONNcaHHbIX Hke. OHK
3KBMBAnNeHTHblI hopmynam, ncnonossdyemoim B STEP7.

e MakcumarnbHoe yBenuyeHue BpeMeHn LuKna

e MakcumarnbHas 3agepkka CBsau

e MakcumanbHoe BpeMs GrnoKMPOBKM AN KNaccos npuoputeTa
e MuHMManbHoe BpeMsi ocTaHoBa nepudepum

Bbl MOXeTe Takke aBTOMaTUYECKN paccuntatb BpeMmeHa koHTpons B HW Config
ananore Properties CPU [CowncTtea CPU]-> Trigger H Parameters [3anyctutb
napamMmeTpbl obecneyeHms 0TKa3oyCTONYMBOCTMH].
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To4yHOCTbL BpeéMeH KOHTponA

3ameyvaHue

BpemeHa koHTpons, onpeaeneHHble ¢ nomollbio STEP 7 nnn no opmynam, aBnsitoTcs
BCEro Nvb pekoMeHAaunsaMu.

OHV OPUEHTUPYIOTCA Ha OTKa30yCTONYMBYIO CUCTEMY C ABYMS NMapTHepamu no
0OMeHy OaHHbIMU N cpefHeNn KOMMYHUKALMOHHOW Harpy3Kowu.

Tak Kak ﬂpOd)I/Iﬂb BaLUEWN CUCTEMbI MOXET CUMNBbHO OTNNYaTLCA OT 3TOro
npeanorioXXeHnd, To Bbl OOJIXHbI MPUHATHL BO BHUMaHKWE creayrouime npasuna.

e Bpemsi UyKkna MOXET CUMbHO YBENUYUTLCS NPY BO3pacTaHuu
KOMMYHMWKaLMOHHON Harpy3ku.

e Ecnu Bbl BbINONHAETE UBMEHEHNSA CBOEN CUCTEMbI BO BpemA pa60Tb|, TO 3TO
MOXeT CyLLeCTBEHHO YBEITNYNTb BpeM4a LMKna.

e Yem Bonbluas yacTtb nporpammMbl (0CO6EHHO KOMMYHUKALMOHHbIE BIOKM)
obpabaTbiBaeTcsa B knaccax npuoputeTa > 15, Tem 6onblue 3agepkka CBs3u n
yBENMYEHNE BPEMEHUN LMKNA.

e B HebonbluMx cuctemax ¢ BbICOKMMM TpeboBaHMAMM K MPOU3BOAUTENBHOCTHU
Bbl MOXXETE YMEHbLUNTb PACCYMTaHHbIE BPEMEHA KOHTPOSIS.

MUcnonb3oBaHue pe3epBHbIX Monyneﬁl BBOAA U BbiBOAA

BHumaHue

Ecnu Bbl pesepBrpyeTe nepudepuiiHbie Moaynu U COOTBETCTBYHOLLMM 06pa3oM MPUHANK UX
BO BHMMaHWe B CBOEV NMporpaMme, TO Bbl AOMMKHbI YBENUYUTb paccuuTaHHbIe BpeMeHa
KOHTPONS BO U3bexaHne TONYKOB Ha MOAYMsX BbIBOAA.

[lo6aBka HykHa TONbKO Toraa, Koraa Bbl 3KCNyaTupyeTe ¢ pe3epBMpoBaHMEM
MOAyNu 13 creaytoLlen Tabnuupil.
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Tabnuua 6—2. YBenuyeHne BpeMeH KOHTPOSS NpU UCMONb30BaHNM nepudepumn ¢

pesepBoM

Tun mopyns Jdob6aBka B Mmc
ET200M: cTaHgapTHble Moaynv BbiBoAdA 2
ET200M: mogynu BbiBoga Tvna HART 10
ET200M: oTkaszobe3onacHble MOAYNM BbIBOAA 50
ET200L-SC ¢ aHanoroesbIiM BbIBOAOM <80
ET200S c aHanoroBbIM BbIBOAOM UMW C TEXHOMOMMYECKUMU <20
MoZynsiMu

HelicTBynte cneayowmm obpasom:

e Onpepenute 13 Tabnuubl JobaBky. Ecnn B pexmme pesepBrupoBaHus
MCMOMb3yeTCs HECKOMbKO TUMOB MOAYNen U3 Tabnuubl, TO BO3bMUTE
HanbonbLuyo gobaBky.

e [loGaBbTe ee K yxe onpeaeneHHbIM BpeMeHa KOHTPOSS.

MpoekTUpoBaHMe BpeMeH KOHTpPOns

Mpw NpoeKkTMpoBaHN BpeMeH KOHTPONSA HEOBXOAMMO NPUHATL BO BHUMaHNe
cneayoLme 3aBUCUMOCTY; Ux cobrnogeHne nposepsietca STEP 7:

MakcumarnbHoe yBenMyeHne BpeMeHu Luykna

> MaKc. 3aepPXKK1 CBSI3U

> (MaKc. BpeMeHu GIIoKMPOBKU ANs KaccoB npuoputeTa > 15)
> MVH. BpEMEHU OcTaHoBa nepudgepnm

Ecnv npu yctaHOBREHWA CBA3K 1 akTyanusaumm ¢ nepeknioyeHnem
rnasHbIvi/pe3epBHbIn CPU Bbinn cnpoekTMpoBaHbl C pasnnyHbIMU 3HaYEHUAMU AN
YHKUMIN KOHTPONS, TO NPUMeHSieTCs BonbLuee U3 OBYX 3HaYEHUN.

Pacuet MMHUManbHOro BpemeHu octaHoBKku nepudrepun (Tpy)
CnepytoLee OTHOCUTCS K pacyeTy MUHUMarbHOrO BPEMEHU OCTAHOBKM
nepudepun:

e Ana ueHTpanbHon nepudepun: Tpy = 30 MC
e [Ons geueHTtpanuaoBaHHor nepudepum 1/O: Tpy = 3 x Trrmax

roe Ttrmax = Haubonbluee BpeMs CKaHMPOBaHWs Lenn Bcex master-cuctem DP
OTKa30yCTONYMBON CTAHLMK

Mpu ncnonb3oBaHUK LEHTPArbHOW U AeLleHTpann3oBaHHon nepudepun
pe3ynbTUPYIOLLIMA MUHUMYM BPEMEHU OCTaHOBKW Nepudepumn CocTaBnseT:

Ten = MAX (30 MC, 3 % Trrmax)
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Ha puc. 6-5 nokasaHo COOTHOLLIEHME MeXay MUH. BpEMEHEM OCTaHOBKM
nepudepumn 1 makc. BpemeHeM GrI0KMpoBaHWs KnaccoB npuoputeTa > 15.

nasHbIn CPU konupyeT
BbIxoabl: 50 mc

MaKcC. BpemMaA 6J'IOKVIpOBaHVIF|

MWH. BPEMS OCTAHOBKM Knaccos npuoputeTa > 15
nepudepumn

Puc. 6-5. CooTHoOLLEHE Mexay MVH. BpEMEHEM OCTaHOBKM Nepudepmm n Makc. BpeMeHeM

GnoKMpoBaHMs Knaccos npuoputeta > 15

OGpaTtuTe BHMMaHWE Ha creayoLLee yCrioBue:

50 mc + MUH. Bpemsi ocTaHOBKM nepudepmm < (Makc. BpeMeHM BIOKMPOBaHUS
Knaccos npuoputeTta > 15).

M3 aTOro BbITEKAET, YTO BhIOpaHHOE 6OMNbLUMM MUH. BPEMS OCTAHOBKM Nepudepmm
MOXET OKasaTbCs onpeaensowmnm Ans Makc. BpeMeHN OrOKMPOBaHUS KnaccoB
npuoputeta > 15.

PacueT makc. BpemMeHu 6nokupoBaHus knaccos npuoputeTta > 15 (Tp1s)

Makc. BpeMsi 6riokmpoBaHus Knaccos npuoputeTa > 15 onpeaensietcs 4
¢akTopamu:

Kak nokasaHo Ha puc. 6—2, nocne nocrieqHero KonmpoBaHns B pe3epBHbIN
CPU, cHoBa nepepaetcs B pesepBHbii CPU. KonnyecTBo u cTpyKTypa
OGNOKOB AaHHbIX, KOTOPbIE Bbl ONUCLIBAETE B KNaccax C BbICOKUM
NpYopUTETOM, onpedensaeT ANUTenbHOCTb 3TOro npolecca 1, Takum obpasom,
Makc. Bpems BriokMpoBaHus knaccos npuoputeta > 15. YkasaHue Bbl
nony4nTe B HUXENpUBeaeHHbIX cnocobax ycTpaHeHus.

Ha nocnegHem aTtane akKTyanumsauumum Bce OB 3agepXXmnBaroTca nnm
6J'|OKV|pyIOTC‘i|. Bo nsbexxaHne HeobOCHOBaHHOIO yBeINn4eHnAa Makc. BpeMeHU
6J'IOKl/IpOBaHVI$-| Krnaccos npuoputeTta > 158 pes3ynbTare He6ﬂar0ﬂpMﬂTHOF0
nporpaMmmMmpoBaHunda 06pa6aTb|Ba|7|Te Hanbonee KPUTUYHbIE K BpEMEHU
KOMIMOHEHTbI nepmcbepvwl B BblﬁpaHHOM LUMKITN4YeCKOM npepbiBaHNN. 310
nmeeT 0coboe 3HaveHve B Cny4vae oTka3obe30onacHbIX nporpaMmm
nonb3oBaTens. 3TO LMKINYECKoe npepbiBaHMe onpeanenaeTca npu
NPOEKTUpPOBaHNN, 3aTEM OHO CHOBa UCMNOJTHAETCA HeENocpeacTBeHHO nocne
Ha4aria oTc4eTa MaKkcC. BpeMeHun 6ﬂ0KMpOBaHMﬂ OnNs Knaccos npuoputeTta > 15,
HO TOSIbKO B TOM Cily4yae, eciiv Bbl My Ha3Ha4yuUmnuM Knacc npuoputeta > 15.

[Mpun ycTaHOBNEHNUM CBA3M U akTyanusaumu ¢ nepekrnioyeHem rmasHbIn/
pe3epBHbIN (CM. pasgen 6.2.1) nocrne 3aBepLUeHNst akTyanu3auum eLle
aKTUBHbIN KaHan CBs3W y BKIMOYEHHbIX slave-ycTponctB DP gormkeH ObiTb
nepekmnoyeH. 3T0 yBeNnnuMBaeT BpeMS, B TeYEHME KOTOPOro AOMYyCTUMblE
3HAYeHNst He MOTYT CUYUTBLIBATBCS UNN BbIBOAUTLCS. NNTENbHOCTL 3TOro
npouecca onpegensercs Ballen annapaTtHon KoHdurypaumen.
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e /13 TeXHONMOrM4YecKUX ycrioBui Ballero npoLecca BbiTekaloT TpeGoBaHUs
OTHOCUTENBHO TOro, Kak AOJIT0 MOXET OTKNaAblBaTbCsA akTyanuaaums
nepvdepmn. 3To 0COGEHHO BaXKHO B Cly4ae KOHTPOIMPYEMbIX BPEMEHEM
MpoLeccoB B 0Tkazobe3omnacHbIX CUCTEMAaX.

YkasaHue

Opyrune dakTophbl, Ha KOTOpbIE cneayeT 00paTUTb BHUMAHWE NPW UCMOSNb30BaHWUM
oTkasobe3onacHbIX Mogynewn, onucaHbl B pykoBoacTeax: S7-400 F and S7-400 FH
Programmable Controllers [[Tpozpammupyembie koHmposnepbi S7-400 F u S7-400 FH] v
S7-300 Programmable Controllers; Fail-Safe Signal Modules [[Tpoepammupyembie
koHmpornnepb! S7-300; Omkasobe3onacHble cugHarnbHble MOOyru]. OTO OTHOCUTCS, B
YaCTHOCTU, K BHYTPEHHUM BpeMeHaM UCMNOJTHEHUA B oTka3zobesonacHbIX mMoaynax.

1. Ona kaxgon master-cuctembl DP onpefenvTte u3 napameTpos wWuHbl B STEP 7
- Ttr ANnga master-cucremsl DP
- Bpems nepeknoveHuns DP (o6o3HaueHHoe HmKe kak Tpp ym)

2. [Ons kaxgon master-cuctemebl DP onpegenute 13 TEXHUYECKNX AaHHbIX A5
BKITIOYEHHBbIX slave-ycTponcTts DP

- MakcumarnbHoe BpeMs NepekniovYeHnst Ans akTMBHOMO KaHana CBSA3M
(o603HaveHHoe HMXe Kak Tsiave um)-

3. W3 TexHonornyeckux crneLmdukaLmin CBOen yCTaHOBKN onpeaenvre

- MaKcuMmarbHO AOMYCTUMbIN UHTEpPBas BPEMEHM, B TEYEHNE KOTOPOTO He
MPOUCXOAMT aKTyanusauusi Balumx nepndepunHbIx Mogynen
(0603Ha4YeHHbIN HMKE Kak Tpro).

4. W3 ceoer nonb3oBaTenbCKOM NporpamMmmel onpegenuTe

- BpeMs uMKra Ans LMKIMYECKOro NpepbiBaHNnst, UMELLEro camblil BbICOKUN
npuopuTeT, Nnu BolbpaHHOro Bamm (cMm. Bbiwe) (Twa)

- BpEMSs UCMOSHEeHWNs Ballen NporpaMMbl B 3TOM LIMKIMYECKOM NpepbiBaHUA
(TPROG)
5. Onsa kaxgon master-cuctemsl DP 13 atoro nonyyaetcs
Tp15 (master-cuctema DP) = Tpro- (2 x Trr+ Twa+ Trros
+ Top_um * Tsiave um) (1]

Yka3zaHue

Ecnu Te15 (Mmaster-cuctema DP) < 0, To pacueT 3geck crnegyeT 0OCTaHOBUTb. Bo3aMokHble
cnoco0bbl yCTpaHeHNst NpuBeAeHbI NOCcIe creayloLwero npumepa pacyeta. BoinonHure
Heo6XxoaNMble U3MEHEHMWS U HAYHUTE pacyeT CHOBa C MyHKTa 1.

6. BbibepuTe MMHUManNbHOE N3 Bcex 3HadeHne Tpqs (Master-cuctema DP).
B manbHevwemM aTo 3HaYeHne HasbiBaeTCs Tpis pw.

7. Onpegenute AOM0 MakCUManbHOro BpeMeHu 611oKMpoBaHns Ans Knaccos
npuoputeTa > 15, 06yCnoBneHHy0 MUHUMarbHbIM BPEMEHEM OCTaHOBKM

nepudepny (Te1s_op):

Tp15 op = 50 MC + MUH. BpeMs ocTaHOBKM nepudepun [2]
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YkasaHue

Ecnn Teis_op > Tpis_Hw, TO pacyeT 34echb criegyeT OCTaHOBUTL. BoamoxHble crnocobbl
yCTpaHeHUs NpuBeAeHbl Nocre crieayrLLero npuvepa pacyeta. BeinonHnte Heobxoanmelie
N3MEHEHUS N HAYHMTE pacyeT CHOBa C MyHKTa 1.

8. W3 pasgena 6.3.4 BbISICHWTE OO0 MakcMMarbHOro BpeMeH GIroKMpoBaHus
ANs KnaccoB npuopuTeTa > 15, 06yCcnoBneHHyo NporpaMmMoii nonb3oeaTens

(Tr15_awp)-

YkasaHue

Ecnun Tpis_awp > Tpis_Hw, TO pacyeT 3gecb crnedyeT 0CTaHOBUTb. Bo3aMoxHbIe cnocobbl
yCTpaHeHWs NpuBeeHbl NOCIe crieaylLwero npumepa pacyeta. BoinonHute Heobxogumele
W3MEHEHUS N HAYHUTE pacyeT CHOBa C MyHKTa 1.

9. PekomMeHOyemoe 3HaveHue Anst MakcumarnbHOro BpeMeHu 6nokmposaHus ans
knaccos npuoputeta > 15 Tenepb nonyyaetcsa ns opmynbi:

TP15 =MAX (TP157AWPy TP157OD) [3]

Mpumep pacyeTta Tpys

B ganbHeriwem makcMMarnsHO AONYCTUMbIN UHTEPBan BpeMeHU npu
aKTyanusauum, B Te4eHMe KOTOPOro orepaumoHHas cuctema He BbINornHaeT
06paboTky nporpammbl U He akTyanuaupyeT nepudpepuio, onpegenseTcs Ans
cneayoLen KoHurypaumm cuctTemsl.

MycTtb nmetotca ase master-cuctemol DP: nycte master-cuctema DP_1
«coeguHeHa» ¢ CPU yepes nHtepderic MPI/DP CPU, a master-cuctema DP_2
yepes BHeLWHUN nHTepdencHbln master-mogyns DP.

1. M3 napameTpoB wuHbl B STEP 7:
Trr 1=25McC
Ttr 2 =30 mMmC
Top um 1 = 100 mc
Top_um 2 =80 mc
2. N3 TeXHUYECKMX AaHHbIX Ans ucnonb3dyeMbix slave-yctponcte DP:
Tstave um_1 =30 Mc

Tsiave um 2 = 50 Mc

3. W3 TexHonornyecknx cneumdukauni ans sawen CUCTEMbI:
TPTO_'] =1250 mc

TPTO_2 =1200 mc
4. V3 nporpamMmmbl NonNb3oBaTens:

TWA =300 mc
TF’ROG =50 mc
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9.

U3 dopmynsbi [1]:
Tp15 (Master-cuctema DP_1)

=1250 mc - (2 x 25 mc + 300 mc + 50 mc + 100 mc + 30 mc) = 720 mc
Tp1s (Master-cuctema DP_2)

= 1200 mc - (2 x 30 mc + 300 mc + 50 mc + 80 mc + 50 mc) = 660 mc
MpoBepka: Tak kak Tpq5 > 0, NPOAOITKNUTD
Tp1s_ww = MIN (720 mc, 660 mc) = 660 mc

N3 dopmynel [2]:
Tp1s5_op = 50 MC + Tpy = 50 Mc + 90 mc = 140 mc

MNposepka: Tak KaKk Tpis op= 140 MC < Tpys5_yw = 660 MC, NPOOOIIKNTL

W3 pasgena 6.3.4 gna 170 K6anT gaHHbIX nporpamMMbl Nonb3oBaTens:
Tr1s_awp = 194 Mc

lMpoBepka: TaK kak Tpis awp = 194 MC < Tpys pw = 660 Mc, NpoaoIIKUTL

U3 copmynbl [3] nonyyaetca pekomeHgyemMoe Makc. BpeMsi 6rokmpoBaHms ans

Knaccos npuoputeTa > 15:

Te1s = MAX (194 mc, 140 mc)
Tp15 = 194 mc

Ecnu Bbl BBegeTe 194 MC B KayeCcTBe MakCMMarbHOro BpemeHu 6rnoknposaHus
Ans knaccos npuoputeta > 15 8 STEP 7, TO rapaHTUpyeTcs, 4TO npu
anutensHocTax curHanos 1250 mc unun 1200 Mc nsameHeHne curHana npu
akTyanusauum Bcerga 6yaet pacnosHaHo.

YcTpaHeHuMe 3aTpyAHEeHUN, eCnu Henb3A paccuuTaTb Tpys

Ecnv npu pacyeTe makcumMaribHOrO BpeMeHM BroKMpoBaHUS AJ1si KnaccoB
npuopuTteTa > 15 He Nony4YaeTcst HUKAKUX peKkoMeHdauui, To Bl MOXeTe
YCTPaHWUTb 3TO 3aTpyAHEHME C NMOMOLLLIO CREAYOLLIMX MEePONPUSITUIA:

6-24

CokpaTtuTe Bpems LykKria asns 3anpoeKTpOBaHHOIO LMKIIMYECKOro NpepbiBaHusl.

B cnyyae ocobeHHo 6onblumx BpemeH Ttr pacnpeaenuTe slave-yctponcrtea
Mexay Heckonbknumm master-cuctemamm DP.

YBenuybTe CKOPOCTb Nepefadn y 3aTpoHyThix master-cuctem DP.
CnpoekTtupynte cesasm DP/PA n Y-cBs3M B oTAeNbHbIX master-cuctemax DP.

Ecnu slave-ycTtporictea DP nmeloT oveHb pasHble BpeMmeHa nepeknioyeHns u,
Takmm obpa3oM, o4eHb pasnuyHble, Kak Nnpasuno, Tero, pacnpeaenute aTu
slave-ycTponcTtBa cpean Heckonbknx master-cuctem DP.

Ecnu B oTaenbHbIX master-cuctemax DP crnegyeT oxvaatb nviib HebonbLLon
3arpysku n3-3a npepbiBaHNA UK NapameTpusaunn, To Bbl MOXETE Takke
COKpaTUTb paccynTaHHble BpemeHa Ttr npumepHo Ha 20-30%. Ho npu atom
BO3pacTaeT ONaCHOCTb BbIXOAa U3 CTPOS CTaHUMKU B AeLeHTpann3oBaHHON

nepudepun.
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e Bpewms Tpi5_awp A2ET OPUEHTUPOBOYHOE 3HAYEHWE; OHO 3aBUCUT OT CTPYKTYPbI
BaLUel nporpammbl. Bbl MokeTe ero cokpatutb, Hanpumep, ¢ NOMOLLbIO
crieayoLmx MeponpusiTui:

- CoxpaHsiiTe 4acTo ¥ peako U3MeHsieMble faHHbIe B pasHblx DB.

- 3apaBaviTe MeHbLUMI pa3mep paboyern namaTn ana DB.
Ecnu Bbl cokpaTuTe BpemMs Tpis awp, HE NMPUHAB YKa3aHHbIX Mep, TO 3TO YBENUYUT
ONacHOCTb MpeKpaLLleHnst akTyannaauumn n3-3a UCTeYEHNs1 BPEMEH KOHTPONS.

PacuyeT MakcumanbHOM 3aepPXKK1U CBA3U
Mbl pekomMeHAyeM UCMONb30BaTb CreayHoLLyto hopmyny:
MakcumanbHas 3agepkka cBssn = 4 x (MakcMmMarnbHoe Bpemsi 6r1okMpoBaHus
Ans knaccos npuoputeTa > 15)
OTOo BpeMs B peLuaroLlei CTeneHn onpeaenseTca COCTOsHMEM npoLecca U
KOMMYHWKaLMOHHOW 3arpy3kon Ballern cuctemsl. [log aTum cnegyeTt NOHMMaTh Kak
abConoTHYHO 3arpy3Kky, Tak 1 3arpy3ky OTHOCUTENbHO pa3Mepa Ballen
nonb3oBaTeNbCKON NporpaMmmel. B criydae Heob6XoAMMOCTH Bbl AOMKHbBI 3TO Bpemst
CKOpPEKTUPOBaTh.

PacuyeT MakcumManbHOro yBefivdeHMA BpeMeHU LiMKna
Mbl pekoMeHOYEM MCMONb30BaTh CNEAYHOLLYIO (DOpMYyIy:

MakcumansHoe yBenudeHue Bpemermn uukna = 10 x (MakcumanbHoe BpeMs
GrokupoBaHusa O1ia KnaccoB npuoputeta > 15)

OTO BpeMms B peLlaroLLen CTENeHn onpeaenseTcs COCTOAHMEM rpoLiecca u
KOMMYHWKaLMOHHOW 3arpy3kon Ballemn cuctemsl. [log aTum cnegyeTt NOHMMaTh Kak
abCconioTHYI0 3arpy3Ky, Tak 1 3arpysky OTHOCUTENbLHO pasmepa Ballen
nonb3oBaTenbCKON NporpaMmmbl. B criydae Heo6XxoaAMMOCTHM Bbl AOMMKHbI 9TO Bpemsl
CKOPPEKTUPOBATb.

6.3.3 BnusHue Ha BpeMeHHble XapaKTepUCcTUKH

WHTepBan BpeMeHU, B TEYEHNE KOTOPOro He MPOMCXOAMT aKkTyanu3aums
nepudepuu, B NepBYIO ovepenb onpeaensieTcsi cneayrwmmMmm dakropamu:

e KOJInM4eCcTBOM U pa3mMmepom OrOKOB AaHHbIX, UIBMEHSEMbIX BO BpemMsA
aKTyanm3auum

e KOnu4yecTBOoM 3k3emnnsapoB SFB S7-cesasun n SFB ons reHepmnpoBaHus
COO0BLLEHMIN, OTHOCALLMXCS K Briokam

e N3MEHEeHMsIMM CUCTEMbI BO BpeMSI paboTbl
e HacTpolkamu Yepes AMHaAMUYECKUE KONMYECTBEHHbIE CTPYKTYPbI

e KOH(purypaumen geLeHTpanu3oBaHHoON nepndepun (C yMeHbLLIEHNEM CKOPOCTU
nepefayv n yBenMyeHmem Konvyectea slave-ycTponcTs Bpems, Heobxoammoe
ANg akTyanusauuv nepudepum, yBenmyunsaeTcs.)
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B HanbGornee HeGnaronpusATHLIX YCOBUSIX 3TOT MHTEPBar yBeNnMYMBaeTCcs Ha

cneaywuine BeJsiM4nHbl:

e MaKCMManbHOE BPEMs LUKa UCMOSb3yEeMOTO LIMKIIMYECKOTro NpepbiBaHms
e anutenbHocTb Bcex OB uuknuyeckmx npepbiBaHUn

e anutenbHocTb OB npepbiBaHWiA, UMEOLLMX BbICOKUIA MPUOPUTET, KOTOPbIE
WCMOMHANMUCH A0 3a4epKKN NpepbiBaHnM

LleneHan paBrneHHas 3aAepXKa aKtyanu3auumum

/N

6.3.4

3apepxuTte aktyanmaaumio ¢ nomowbio SFC 90 «H_CTRL» n pasbnokupywnTte ee
TONbKO TOrA4a, KOrAa HacTyMnUT COCTOSIHUE MEHbLUEN KOMMYHMKaLWMOHHONM 3arpy3ku
UM 3arpy3ku npepbIBaHUSMW.

OcTOpOXKHO

Sa,qep>|<|<a akTyanmsauum ysennyimBaeT BpemMsd, B Te4eHne KOToporo OTKa30yCTOIZ‘~IVIBaﬂ
cuctema pa60TaeT B OAMHOYHOM pexunme.

3HauyeHus NPOU3BOAUTENLHOCTU ANl YCTaHOBIIEHUS CBA3U U
aKTyanusaumm

Honsa nporpaMmmbl nonb3oBatens Tpis_awp B MAaKCMManbHOM BpeMeHU
GroKupoBaHuA Ans KnaccoB npuopurteta > 15

6-26

Jonsa nporpammbl nonb3oBatens Tpis awp B MAKCUManbHOM BpEMEHU
GrokupoBaHMsa 4118 KnaccoB npuoputeTa > 15 MoXeT ObITb paccumTaHa ¢

NOMOLLIbIO cneaytoLen opmynbi:
Tp15_awp B MC = 0,7 x pa3mep 6510KOB AaHHbIX B paboyei namaTu B knnobamntax
+75

B cnep,erLu,eVl Tabnuue YKa3aHbl BbiITEKaWLWME OTCOAa BpeMeHa AOJ1d HEKOTOPbIX
TUANYHBIX 3HAYEHUI AaHHbIX pa6oqel7| namMAaTn.

Tabnuua 6-3. Tunu4yHble 3Ha4YeHns AN Aonu NporpamMMbl nonb3osatens Tpis_awp B
MakcumarnbHOM BpeMeHU BrokMpoBaHuUs 4nsi KnaccoB npuopuTeta > 15

[aHHble pabo4yen namAaTn Tr1s_awp
500 Kbant 430 mc

1 MGawnt 800 mc

2 Mb6ant 1,51 ¢

5 Mbawt 3,66 c

10 MGant 7,24 c
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Insa atoi hopMynbl GbiNK caenaHbl cneaylolime NpeanonoXeHns:

80% 6110KOB AaHHLIX N3MEHSAOTCA Nepen 3agepKKon NpepbliBaHUA, UMEHOLLMX
Knaccol npuoputeta > 15.

[ns oTkasobe30nacHbIX CUCTEM 3TO 3HAYEHNE AOMKHO BbiTb ONpeaeneHo
Bornee TO4YHO, B YaCTHOCTU, BO nsbexaHne npoctos gpanBepHbIX GrIOKOB (CM.
pasgen 6.3.2).

MpubnuantensHo 100 MC BpEMEHM aKTyanu3aumm Ha Kaxapli MerabanT
paboyer namaTn, 3aHATON BrIOKaMy AaHHbIX, OTBOOATCH ANS NCMOMHSAOLWMNXCS
B Aa@HHbIA MOMEHT MITN OTNOXEHHBLIX KOMMYHUKALMOHHbBIX (OYHKLIIA.

B 3aBMCMMOCTM OT KOMMYHUKALWMOHHOWN 3arpys3kn Ballen cuctemMbl
aBTOMaTW3aLMK Bbl JOMKHbI YBEMUYUTL UM YMEHBLUNTL Tpis awe NPU
HacTpoWKe.

Cuctema aBTomaTm3auum S7-400 H, OTka3oycTon4mBbIE CUCTEMBI 6-27

A5E00068197-07



YcmaHoerneHue cesa3u u akmyarnusayus

6.4

Oco6eHHOCTU NpU YCTaHOBIIEHUN CBA3U U
aKTyanusauum

Tpe6oBaHusA K BXOAHbLIM CUrHaNam Bo BpeMsi akTyanusauum

Mpun akTyanusaumm cyMTaHHble paHee curHasnbl NPoLecca COXPaHATCA U He
06HOBMAOTCSA. VI3MeHeHMe curHana npowecca Bo BpeMsl akTyanusauum
pacno3Haetca CPU Tonbko B TOM criyyae, ecriv U3MeHeHHOe COCTOsIHME curHana
COXpaHsIeTcs 1 MO OKOHYaHUM aKkTyanu3sauun.

Wmnynbckl (n3meHeHns curdana «0 — 1 — 0» unm «1 — 0 — 1»), BO3HMKalOLWMe
BO BpeMsl akTyanu3aumum, He pacnosHatotca CPU.

lMoaTtomMy no3aboTbTechb O TOM, YTOObI BpeMS Mexay OBYMSA U3MEHEHMAMU curHana
(onuTenbHOCTbL MNynbca) Bceraa 6uino 6onblie, YeM Bpemsi, Heobxogumoe Ansi
aKkTyanusauum.

KOMMYHI/IKaLI,VIOHHbIe coegnHEHNA n d)yHKLIVIVI

B otnunume ot 6onee paHHux Bepcuii MN3Y, cBasn ¢ rmaeHbiM CPU Gonblue He
paspbiBatoTcs. OHaKo BO BpEMS akTyanusaumm CoOOTBETCTBYOLMNE
KOMMYHMKaLMOHHbIE 3afaHusa He obpabatbiBatoTcsl. OHM COXpaHSOTCS U
BbINOSHAITCS, KaK TONbKO HAacTynaeT oAuH M3 CrieayroLmX Cry4aes:

e aKTyalm3auund 3aBepllieHa, U CUCTeEMa Haxo4UTCA B pexnme pe3epBnpoBaHUA

e aKTyanusauusi U NepeKnioYeHne rmaBHbIi/pes3epBHbI 3aBepLLEHbI, CUCTEMA
HaxoOWTCsi B OAMHOYHOM pexnMe

e aKTyanu3auuna Obina npekKpatlieHa (Hal'lp., n3-3a npeBbllLUEHNA BpEMEHU
KOHTpOJ'IFl), n cucrtema CHoea HaxoaunTca B OAMHOYHOM peXxunme.

Bo BpemMsA akTyanm3aunn HeBO3MOXEH l'lepBOHa‘-IaﬂbelVl BbI30B

KOMMYHUKaALNOHHbIX GnokoB.

3anpoc Ha ob6uee cTMpaHue Npu NpepbiBaHUU CBA3U

6-28

Ecnn ycTraHoBneHue CBs3W npepbiBaeTca BO BPeMs KOMMPOBAHWUS COOEPKUMOro
3arpysoydHor namatu us rnasHoro CPU B pesepsHbIn, TO pe3epBHbin CPU genaet
3anpoc Ha obLiee cTupaHme. 3TO CUrHaNM3npyeTCs 3anncbio B ANarHOCTUYECKUI C
noeHTudmkaTopom cobbiTua WH16#6523.
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