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B 3ANHCHYI KHMXKY WHMEHEPA

Buktop [eHmnceHko

AnnapartHoe pe3epBUpPOBAHME
B MPOMbILLJIEHHOM
aBTOMATU3IALIUM

Yacth 2

Pe3sepBupoBaHME NMpPOLLECCOPHOrO MOAY NS

[TpoueccopHblit MOayAb (U1 KPATKOCTU aajiee OyaemM roBo-
PUTH «IIPOLIECCOP») CIIEAYET PE3ePBUPOBATH B MEPBYIO OUYEpPEb,
TaK KakK IPYU ero 0TKa3e HacTyIaeT 0TKa3 Beell cucteMbl. OmHO-
BPEMEHHO C TIPOIIECCOPOM OOBITHO PEe3ePBUPYIOT OJIOK MUTAHUS
U TIPOMBIIIJIEHHYIO CETh.

PesepBupoBaHue mporieccopa ¢ Mebio TTOBBIIIEHUST 0TKa30yC-
TONYMBOCTU U KUBYYECTU BBITTOJHSIIOT METOIOM 3aMeIleHUsI C
«ropstuuM» (puc. 14 a) wm «rérueiM» (puc. 14 6) pesepBoMm, a
TakXe METOJIOM ToJIocoBaHUs 1o cxeMe 2003 (puc. 15). g cuc-
TEM, CBSI3aHHBIX C 0€30I1TaCHOCTBIO, WCIIONB3YIOT Pe3epBUPOBA-
HUe 1o cxeme 1002 unau 2002, B TOM YUCJIE C OTUAarHOCTUKOM
(1002D u 2002D).

CHOXHOCTD Pe3epBUPOBAHUSI TTPOIIECCOPOB 3aKITIOYAETCSI B TOM,
YTO B MOMEHT 3aMeIIeHUsT PEe3ePBHBIN MPOIIECCOp JTODKEH MMETh
BHYTPEHHUE COCTOSTHUS, WIEHTUIHBIE COCTOSTHUSIM OCHOBHOTO. B
CUCTeMaX pe3epBUPOBAHNST 3aMeIIeHNEeM s OBICTPOIA Tiepe3aricu
BHYTPEHHUX COCTOSTHUI UCTIONB3YETCSI CTISIUATM3NPOBaHHAST BHICO-
KOCKOPOCTHASI IITMHA VIV OTITUYECKUIA KaHaI CHHXPOHU3AINH (pHC.
14 a). B cuctemax c To10coBaHrEM OOJBIIMHCTBO BHYTPEHHUX CO-
CTOSTHUI TIPOIIECCOPOB MIEHTUYHEI, TIOCKOJIBKY OHU PaboTaloT Of-
HOBPEMEHHO C OJTHAMU Y TEMHU K€ BXOITHBIMU TAaHHBIMU 1 UCTIOJTHSI-
0T OITHY U Ty e TIPOrpaMMy, TIO3TOMY CUHXPOHM3AIIMST HEOOXOIMMa
TOJTBKO BO BPEMSI «TOpsTIeii» 3aMEHBI OTKa3aBIIIero MpoIieccopa.

Jjist cucteM, HEKPUTUIHBIX KO BPEMEHU TIepexo/ia Ha pe3eps,
MOXeET OBITh MCIIONBH30BAH MEUIEHHBIN TTOCTeI0BATEIbHBIN Ka-
HaJl CMHXpOHU3alMu ¢ WHTepdeiicamu (Hampumep, RS-232,
USB, RS-485) umu o6wrayHas mpombinuieHHass cetbh (CAN,
Modbus, PROFIBUS u nip.) o61miero HazHaueHus (puc. 14 6). Ta-
KHUE CUCTEMbI OTHOCST K CUCTEMaM C «TETUTBIM» Pe3ePBOM.

K pe3epBUpOBaHHBIM TPOIIECCOPHBIM MOJYJISIM TIPS bSIBIISI-
I0TCSI CJIe/TyIolie OCHOBHBIE TPeOOBAHUS:

@ Oe3ynapHoe MepekiIoueHre Ha pe3epB (0e3 BHECEHUs BO3MY-

LIEHUI B YIIPABJIsSIEMbIii MpoLiece);
© Majtast JUTUTETbHOCTD TTePEKITIOUeHMS;

@ BbICOKAsl HAIEXKHOCTh OOIIMX CPENICTB, BBIMTOJHSIOMIMX (PYHK-

WO TIepeKITioueHrs (IIMHA CUHXPOHU3AIUK U TIPOTPAMMHOE

obecrieyeHue).
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[y6nuposanHas cetb Ethernet

KoHTpoiih paboTOCTIOCOOHOCTH TTPOLIECCOPOB MOXKET BBITION-
HSITBCSI HA KaKIIOM KOHTPOJUIEPHOM IMKJIE, TIepell CUNTHIBAHUEM
CUTHAJIOB C MOJIYyJIeil BBOZIA U TIepell BEIBOJIOM CUTHAJIOB Ha UCTION-
HUTENTbHBIE YeTpoiicTBa. 1S BBITIOJTHEHMSI KOHTPOJIS 6€3 OCTaHOB-
KU Tiporiecca (hyHKITMOHUPOBAHUST CUCTEMBI ICTOYHUKY CUTHAJIA 1
Harpy3Ky OTKJTIOUAIOTCSI Ha KOPOTKOe BpeMs (Harpumep, 1 Mc) ¢
LIEJIBIO TTONTaYM TECTOBBIX BO3MECMCTBUI U M3MEPEHUs peakiuy Ha
Hux. [Ipy mocTaTouHO MAIOH TIPOIOKUTETBHOCTH OTKITIOUEHHOTO
COCTOSTHUSI B pabOTy CUCTEMBI He BHOCSITCSI BO3MYIIICHUSI BCIIE-
CTBUE MHEPITMOHHOCTU UCTIOTHUTETbHBIX YCTPOICTB.

«T'opstuee» pesepBupoBaHHe 3aMelIeHHEM

OCHOBHOI CJIOXHOCTBIO TIPU PE3EPBUPOBAHUN MPOLIECCOPHO-
O MOJYJsl SIBJsIeTCS OOecreyeHue CUHXPOHU3AUU MEXIy OC-
HOBHBIM U PE3€PBHBIM MpoLieccOpoM. JLJist TOTO UTOOBI epeiTu B
pabouee COCTOSIHME, PE3EPBHBII MPOLIECCOP TOKEH UMETh BO3-
MOXHOCTB:
©® O0HApYyXUTh OTKa3 OCHOBHOTO MPOLIECCOpa;
©® CUHXPOHU3MPOBATh C OCHOBHBIM MPOLIECCOPOM PAOOTY MPUKIIAJI-

HOW TPOrpaMMbl, HAKOTUIEHHBIE TAHHbIE, COCTOSIHUSI PETCTPOB,

COCTOSTHUSI BXOZIOB U BBIXO/IOB, TAOJIUIIbI HEUCTIPABHOCTEI;

@ 3aMECTUTb OTKA3aBUIUI TPOLIECCOP.

[lpy nepBOoHaYaJbHOM BKJIIOUEHWU PE3EPBHOTrO IMpolieccopa
U3 BBIKJIIOUEHHOTO COCTOSIHUS WIM TIOCJIE «TOpsYeii» 3aMEHbI OH
JIOJXKEH MOJYYUTh OT OCHOBHOTIO CJIEAYIOLIYI0 MH(POPMAIIUIO:

@ Bce JaHHbIE, MOJYYEHHbIE CO BXOJ0B;

@ Bce JaHHbIE, OTIIPaBJICHHbIE HA BBIXO/IbI;

o cocrosius [TU/1-perynsatopos;

@ YCTaBKU U IpyTruie 3HAaUCHUs, 3alaHHbIE TI0JIb30BaTeIeM B TIPO-
1ecce padoThl CUCTEMBI;

@ COIEPKMMOE PETUCTPOB, B TOM YUCJIE CYETYMKOB-TAiMEPOB;

® Jpyrue IaHHble, KOTOpbIE IOJb30BAaTE]b CUUTAET HYXHBIM

CUHXPOHU3UPOBATD.

[locne mepBOHAYaTIbHOW CUHXPOHU3ALMKU OHA TOBTOPSIETCS B
KaXJIOM KOHTPOJUIEPHOM LIMKJIE. DTO TMO3BOJISIET UMETh YBEPEH-
HOCTb, YTO PE3EPBHBII KOHTPOJLJIED BCETIA FOTOB K 3aMELIEHUIO OC-
HOBHOTO. B 3TOM 3aKiTI04aeTCs CyTh TEPMUHA «“TOPSIUUIA” pe3epB».

[Ipouenypa nepexona Ha pe3epB OOBIYHO 3aHUMAET OJUH KOH-
TPOJIJIEPHBIN LIMKII. B TeueHue 3Toro BpeMeHM BBIXOAHBIE COCTO-
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B SANMNCHYIO KHUXKY MHXEHEPA

SIHUS BCEX MOJYJIEI BbIBOJA COXPAHSIIOTCS HEU3MEHHbIMU. [1po-
Leaypy Mepexoia Ha pe3epB BBIMOJIHSET CleUMaIbHbIN ITpaiiBep
pe3epBupoBanud ([ P), koTopsiii

@ OIpeiesIsieT, KaKOi U3 MpoLecCOpPOB SBJSETCS OCHOBHBIM, Ka-
KOI — pe3epBHbBIM (OOBIYHO OCHOBHBIM SBJISIETCS TOT, KOTOPBIA
paHbliie ObUT BKJIIOUYEH WIM HA3HAUEH MOJIb30BaTEIEM);

@ yOupaeT U3 OCHOBHOTIO MPOLECCOPA YCTABKU, UACHTU(DULIMPO-
BaBIIME €r0 KaK OCHOBHOIA;

@ pacchlIaeT BCEM YYaCTHUKAM CETU COOOLIEHUSI O TOM, KaKOit
MPOLIECCOP CTal OCHOBHBIM M KaKOro TUIA cUCTeMa MOJIy4Yu-
Jlach TocJie repexoia Ha pe3epB (B COOTBETCTBUU CO CXEMOW
nerpaialumn);

@ BBINOJHIET CUHXPOHU3ALUIO;

@ BBINOJTHSIET TMATHOCTUYECKU I TECT, KOTOPbII UIEHTUDULUDY-
€T OIIMOKHU IIUHBI, MOTEPIO CBA3U C CETEBBIMU YCTPOICTBAMU,
U3MEHEHUE cTaTyca Mpoleccopa.

[TepexitoueHue mpoiieccopa 0OOBIYHO BBIMOJIHSETCS 063 KOM-
MYTaTopa, ¢ MOMOUIbIO U3BMEHEHMUS B CETEBBIX YCTPOMCTBAX aape-
ca npoueccopa. Hampumep, eciiu no ymoa4aHuio OCHOBHO MPoO-
eccop uMmeer aapec 31, HO mocJie oTKas3a JpaiiBep pe3epBUpoOBa-
HUS yKa3aj, YTO OCHOBHOI Mpoueccop uaMeHun aapec Ha 30, To
MOJYJIM BbIBOJA HE MIPUHUMAIOT JaHHbIE ¢ aapeca 31, a mpuHU-
matoT ¢ anpeca 30. Ecau nanHble He mocTynatoT HU ¢ anpeca 31,
HU ¢ anpeca 30, TO MOIyJM BbIBOAA MEPEBOAST CBOU BBIXOIBI B
0e30MacHbIe COCTOSTHUS.

[1punoxeHus -KIMEeHThl BEPXHETO YPOBHS CUCTEMbI aBTOMATH-
3al1UU, KOTOPbIE UCIIOIb3YIOT TaHHBIE U3 KOHTPOJLIEPa, BO BPEMS
MEePeKIIOUeHUs Ha Pe3epB AOKHBI MEPeperucTpUpoBaThCs Ha
noJjiydyeHre MHGOPMaLIMU OT HOBOTO MPOLIECCOPA.

Jns BeIMoJHEHUs O€3yIapHOro MEepekIYeHUs] HEeoOXOquM
OBICTPEITT 00MeH MHGbOpPMAIIMEl MeXITy MpoIlecCopaMy B Tede-
HUE OTHOTO WJIX MaKCUMYM ABYX-TPEX KOHTPOJUIEPHBIX LIMKJIOB.
J71s1 3TOro UCMOJIb3yeTcsl ObICTPONEUCTBYIOUIUI KaHal CBS3U
(MOXeT OBbITh MCMOJIB30BaH KaHaJI MPSIMOTO JOCTYIa B MaMsTh
[16]), BBITIOTHEHHBIH B BUIe TIapaJUIeIbHON JIEKTPUIECKOM 1T -
HBl WIK C TIOMOIIBIO ONTHYecKOTo Kabems. ONTOBOTOKOHHBIN
KaHaJll, B OTJINYKE OT MapauleJIbHOW HIWHBI, MOXET UCIOJb30-
BaTbCs 151 PA3HECEHUsI OCHOBHOTO U PE3€PBHOTO KOHTPOJIEPOB
Ha 0OJIbLIOE PACCTOSSHUE (KWJIOMETpPbI), YTO HEOOXOAUMO ISt
CHITXEHUST BEPOSITHOCTU OTKa3a 10 O0IIel MpuInHe, HaripuMep
BCJICACTBUE CTUXUIHOTO OEICTBUSI.

Heo6xoauMocTh MOCTOSIHHOM CUHXPOHU3ALUU SIBJSIETCS TPU-
YUHOI TOTO, UTO Y pE3ePBUPOBAHHBIX TPOLIECCOPOB KOHTPOJLIEP-
HBII LUK JJIMHHEE WU UCTIONb3YI0TCs 00Jiee MOUIHbIE MPOoliec-
COpBI, YeM OOBIUHO.

[TockosibKy NPOAOKUTEIBHOCTh CUHXPOHU3ALUU SIBJISIETCS
OUYeHb BaXHBIM MMapaMeTpPOM, OT KOTOPOTO 3aBUCUT Koadbuim-
€HT TOTOBHOCTU CHUCTEMBI U BO3MOXHOCTH 0e3ylIapHOTO Tiepe-
KJIIOUEHUS Ha Pe3epB, MOSBISAETCS 3ajaua MUHUMU3aIUKU 00bEMa
nepenaBaemMoit nHGopmanu. OTHUM U3 TyTeil pelieHusT IToi
npoOJsieMbl SBJSIETCS Tepenaya JaHHBIX TOJIbKO MPU HACTyIUle-
HUU ONPEeIEHHBIX COOBITUI B CUCTEME, KOTOPbIE MOTYT IPUBO-
JIATh K Pa3IMuUI0 BO BHYTPEHHUX COCTOSIHUSIX OCHOBHOTO U pe-
3€pPBHOTO MPOLIECCOPOB. B 4aCTHOCTU, CUHXPOHU3ALUS 110 COOBI-
TUSIM BBITIOJTHSIETCS, €CJIU
@ MPOUCXOIUT 0OMeH MHbOpMaLMeli ¢ MOIYJISIMU BBOJA-BbIBO/IA;
@ [I0CTYIAET 3aMpOC Ha MPEPhIBAHUE;

@ CpabaThIBaIOT 3aPOrPaMMUPOBAHHBIE TTOJIb30BATENIEM TalIMEPBI;

©® U3MEHSIOTCS JaHHBIE B pe3yJibTare 0OMeHa 10 CETH.

CUHXpOHM3ALIUS TIO COOBITUSIM JTOJKHA BBITIOJHSATBCS CPEl-
CTBaMM OMNEPALIMOHHOW CUCTEMBbI KOHTpoJIIepa B (DOHOBOM pe-
KMME U HE TOJXKHA ObITh CBI3aHHON C MPOrpaMMOI MOJIb30BaTe-

Jisg. OTO TIO3BOJISIET WCTIONB30BaTh OMHY W Ty Xe MPUKIAIHYIO
MpoTpaMMy KaK Ha pe3epBUPOBAaHHBIX MIPOIIECCOpaXx, TaK U B CU-
cTemax 0e3 pe3epBUPOBAHUSI.

Hemnocratkom cucteMm ¢ pe3epBUpoOBaHEM 3aMeIIEeHUEM STBIISI-
eTCsl HAJIMIMe Hepe3epBUPOBAHHBIX TIOJCUCTEM: KaHajla CHHXPO-
HUM3aIliU, TIPOTPAaMMHOTO JIpaiiBepa pe3epBUPOBAHUS U TIPOIIEC-
copa, Ha KOTOPOM 3TOT ApaiiBep ucronHseTcss. OTKa3 3Tux aJe-
MEHTOB TIPUBOJINT K OTKA3y BCell pe3epBUPOBAHHON CHCTEMBI.

Pe3epBupoBanue MeTOIOM roI0COBAHUS

Merton TosocoBaHMS TIPOIIe, YeM pPe3epBUPOBAHUE 3aMellle-
HHEM, TTIOCKOJIbKY He TpeOyeT IMOCTOSTHHOW CHMHXPOHU3AINY CO-
CTOSTHU TIpoIieccopoB. Kpome TOoro, MeTo ro;I0coBaHUsI TTI03BO-
JISIET BBIMOJIHATD 3a/1auy yIpaBieHUsi 6€3 OCTAHOBKU BO BpeMs
repexoyia Ha pe3epB. OHAKO TOJOCOBAHUE C IIEJIbI0 obecrede-
HUST 6€30TKa3HOCTH BO3ZMOXHO TOJILKO B CUCTEME, COCTOSIIIIe He
MeHee 4eM M3 TPEX TMPOIIeCCOPOB, UYTO MOCTATOYHO Joporo. [IBa
TpoIrieccopa, BKIIIOYEHHBIX TT0 CXeMe TOJIOCOBaHUsSI, MOTYT OBITh
HCIIOTH30BAHBI TOJTHKO B CHCTEMaX O0€30TTaCHOCTH.

TuroBas crcteMa ¢ TOJIOCOBaHUEM TTO cXeMe 2003 IToKa3aHa Ha
puc. 16. B Heit Tpu nporieccopHbIXx MoayJisi A, B u C UCTIOHSIIOT
OITHY ¥ Ty e TPOrpaMMYy ITOJIb30BATEIsI, TTOTydast OMHU U Te Xe
NIAaHHBIE OT IaTYUKOB uepe3 Moaynu BBoma A/. Kaxmbrit iporiec-
COPHBIII MOIYJTh UMEET TPU CETEBBIX KOHTPOJIIEpa, KOTOPBIE UC-
TTOJTHSTIOT TIPOTOKOJI OOMeHa T10 CEeTH.

Pabotaer cucrema cinenyrommum oopazom. Kaxaelil u3 Tpéx na-
payiesTbHO paboTarolux rmpoieccopoB (A4, Bu C) oTchuIaeT B MO-
IyJi1 BBoJa 3anpoc (KomaHay). Kaxnaelii u3 Tpéx Moayseil BBoaa
TOJTy4aeT 3T TPY KOMaH/IBI U BBITIOJHSET TOJIOCOBAHUE T10 CXe-
Me 2003, B pe3ysbTaTe KOTOPOTro U3 TPEX MOTYYEeHHBIX BXOIHBIX
3HAYEHWI BEIOMpPAETCS OHO, KOTOPOE UCIIONB3YeTCs TSI BhIpa-
0oTKM OTBeTa Ha koMmaHmy. [lockoimbKy Momyseil BBoma Tpu, B
TPOIIeCCOp OTIPABIISIETCS TAKKE TPU OTBETA HA €r0 KOMaH/y, U3
KOTOPBIX KaXIbIil U3 TPEX MPOIECCOPOB BHIOMPAET OIMH OTBET
1o cxeMe 2003, KOTOPBIN U UCITONIb3yeTCsl B MalbHeIei paboTte
TIPUKIIATHON TTPOTPAMMBI.

AHAJIOTUYHO TIPOUCXOIUT TIpolieaypa BeiBoga. Kaxmbrit mpo-
11eCCOp TIOChUTAET B MOJYJIA BbIBOJA KOMaHIY BBIBONA, KaxKIbIi
u3 Monysneit BeiBona (1, 2, 3 u 4 Ha puc. 16) npuHUMaeT TpU KO-
MaHIbI. Jlasee B KakIIOM MOJYJIe BHIBOJA BHITIOHSIETCST TOJIOCO-
BaHME IO cxeMe 2003, B pe3yJIbTaTe KOTOPOTO IS MCTIOTHEHUS
BBIOMpAETCsl OflHA KOMaHIa M3 TPEX, IO KOTOPOIl BKITIOUAETCS
WJTW BBIKJTIOUAETCS UCTIOTHUTEIbHOE YCTPOMCTB (B HAIlIEM TIPU-
Mepe — KJIIoY).

Takum 06pa3oM, roJOCOBaHUE BBITIOTHSIETCSI HE OTAEIBHBIM
OJIOKOM pe3epBUPOBAHMS, a KaXKIbIM 3J€MEHTOM CHUCTEMBI OT-
NIeJTbHO, TI03TOMY OTKa3 JII000To GJI0Ka TOJI0COBAaHUSI HE TPUBO-
IIAT K OTKa3y BCEIl CCTEMBI.

[Mocne oTkaza OMHOTO M3 MPOLIECCOPOB CHCTEMA TPOMOJIKAET
HETIPephIBHO paboTaTh, MOCKOJIBKY CXeMa TOJIOCOBAHUS BHITAET
TPABWIBHON Pe3yJIbTaT M0 UTOTaM MasKOPUTAPHOTO TOJIOCOBAHUSI.
[Tocne oTKa3a IByX MPOIIECCOPOB HACTYIIAeT OTKa3 cucTeMbl. On-
HaKO B cucTeMax 0e30MacHOCTU JIOCTAaTOYHO pe3epBUPOBATH
TOJIKO (DYHKIINIO 0€30TMacHOCTH, YTO TO3BOJISIET MCIOJb30BaTh
TOJIOCOBaHMe 110 cxeMe 1002 niu 2002 1 UCTIONB30BATh PE3yIBTaT
NMIMAaTHOCTUKY HEWCIIPABHOCTHM B Ka4eCTBE OMHOTO M3 «TOJIOCOB».
[ToaToMy TIOCTIE OTKAa3a OTHOTO U3 MPOIIECCOPOB B cucTeMe 2003
OHa MOXET IMepeiTu B pexxuM 1002 (i 2002), Tiocyie 0TKas3a BTO-
poro mporieccopa — B pexkuM 1001 1 TOJTBKO MOCIe 0TKa3a TPeTh-
€ro MepeBeCTH CBOU BBIXOIBI B 0€30TIaCHbIe COCTOSTHUSI.

B cucremax ¢ romocoBaHMeM HeTpepbIBHAs CUHXPOHU3ALINS
TIPOLIECCOPOB HE TPEOYyeTCsI, MOCKOIBbKY MPY MAEHTUYHBIX BXOTHBIX
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B SAMUNCHYIO KHNUXKY UHXEHEPA

1 BBIXOJHBIX CUTHAJIaX BHYTPEHHME COCTOSTHUS TTPOIIECCOPOB OKa-
3BIBAIOTCST TAKKE MICHTUIHBIMU. OIHAKO CMHXPOHU3ALNS HEe00-
XOIUMa TIOCIIe «TOpsTIeii» 3aMeHBI TIPoIieccopa, KOTia HOBBIIA TIPO-
1IeCCOp MOJKeH TOJYYUTh CTAPTOBYIO WHOOPMAIWIO TSI CBOETO
(bYHKIIMOHMPOBAHUSI CUHXPOHHO C OCTAIBHBIMM TIPOIIECCOPAMU.
OTcyTCcTBUE OOIIETo anmapaTHOTO M MTPOrPAMMHOTO O0eCTIeUeHUS,
BBITIOJTHSTIONIETO (hYHKIIMY Tiepexolia Ha pe3epB, MOBBIIIAET OTKa-
30yCTOMYMBOCTD BCEl pe3epBUPOBAHHON CHCTEMEI.

HecMoTpst Ha oTCyTCTBIE HEOOXOMUMOCTH B CUHXPOHU3AIINH,
MEXIy TIPOIIECCOPaMU BBITIOHSETCSI OOMEH AUarHOCTUUECKIUMU
TMAaHHBIMU ¥ cTaTycoM. JlaHHbIe, TOCTYITHBIE BCEM JIEMEHTAaM CH-
CTeMBI, HA3bIBAIOTCS TJTOOATBHBIMUA U TIEPENAIOTCS OT KaKIOoTO
rpoiieccopa IByM APYTUM. DTU NaHHBIE WMCTIOIL3YIOTCS TIPU-
KJIATHBIMUA U CUCTEMHBIMU TIPOTpaMMaMU, B YaCTHOCTU, IS pe-
TN3allN CXeMBI IeTpaaliuy TPy TOSIBJIeHUW 0TKa30B. [is To-
JIOCOBAHUS TIO cxeMe 2003 B Ka4eCTBE TPETHhETO «TOJI0Ca» KaxK-
IIBIH TIPOTIECCOP UCTIONB3YeT CBOU COOCTBEHHEIE TaHHBIE.

TecTpoBaHKe MPOLECCOPHOTO MOAYJIS

TecTupoBaHue HEOOXOIUMO TSI CBOEBPEMEHHOTO Tiepexoa Ha
pe3epB B CUCTEMax C PEe3epPBUPOBAHUEM 3aMEILEHUEM, a TakKXe
TUTST THOPMUPOBAHUST 0OCTYKMBAIOIIIETO TIepcoHaIa O He0OX0-
IMMOCTH PYYHOU 3aMeHBI OTKa3zaBIlero mpoiieccopa. [Toatomy
KaXIBII TIPOIIECCOP ITOCTOSTHHO MCTIONHSIET ITPOrpaMMy camMoTe-
CTUPOBAHUS TSI OOHAPYKEHUST HEMCITPABHOCTEH.

OOBIYHO TECTUPYIOTCS CISAYIONINEe KOMITOHEHTHI Y (DYHKITAU:
©® CKOPOCTHOW KaHaJl CBS3U MEXJ1y MpoLieccopamus;

@ S/IpO LIEHTPAJTBHOTO MPOLECCOPA;

@ BHyTpeHHUe O3V LeHTpaIbHOIO MPOoIeccopa;
©® (QI3UI-MaMSITB;

@ LIMHBI BBOLA-BbIBOJA.

Kaxzplii mpoiieccop BBIMTONHSET TAKXKE CPaBHEHUE KOHTPOJIb-
HOW CyMMBI CBOEI ITPOrpaMMBbl C APYTUMHU MTPOLIECCOPAMU B pe3ep-
BUPOBAHHON TPYMIE, U €CJIA BOZHUKAET pa3iniue, TO CUTHAIU3U-
pyet 00 omnoke. OumMoKY MaMsaTH 0OOHAPYXXUBAIOTCS B MIpoliecce
YTEHUSI-3aMKUCU C TOMOIIBIO aHATM3a MAPUTETA WIU KOHTPOJbHOMI
CyMMBbI. 3aBHCaHUE OOHAPYKMBAETCS C MOMOIIBIO CTOPOXEBOTO
TaiiMepa 1 00pabOoTKU HELUTATHBIX COCTOSIHUI Mpolieccopa.

[TockosibKy 00BEM TECTUPOBAHUS CYIIECTBEHHO 3aBUCUT OT
OTBEIEHHOTO ISl HETO BpEMEHU, TTOCTOSIHHO UCIIOJTHSIEMBbII TECT
SIBJISIETCS. TOCTATOYHO COKpallEHHBbIM. [lo3TOMy MOXeT ObITh
TPEeTYCMOTPEH BTOPOU, OoJiee TIOJTHBIN TeCT, KOTOPBI 3aHUMaeT
HECKOJIbKO MUHYT BPEMEHU U BBITIOJIHSETCS TOJIBKO MPU BKITIO-
YEHWU CUCTEMBI, 10 Hayaia € GYHKUMOHUPOBAHUS WU 110 UHU-
LIMaTUBE oreparopa.

PesepsuposanHas cetb Ethernet

| | |

Kaxaplii nmpoueccop nosydyaer uHdopMmanuioo o0 oludKax B
NIPYTUX Mpoleccopax u olmunbkax rosocoBaHus. B cucremax ¢ ro-
JIOCOBaHUEM PE3YJIBTAThI TECTUPOBAHUS MOTYT ObITh UCIIOJb30Ba-
HbI KaK JOTMOJHUTEbHbIE YCJIOBUS TIPU rosiocoBaHuu. Hampumep,
BblJIaya CUTHAJIA YTIPABJICHUS HA UCTIOJTHUTEIbHBIA MEXaHU3M MO-
KeT OBbITh pa3pelieHa TOJIbKO MPU YCJIOBUU, YTO AUATHOCTUKA MTPO-
11eCCOPOB HE BbIsSIBWIJIA OLIMOOK Wi HeucnpaBHocTel. B mpotus-
HOM CJly4yae peajlu3yeTcsl cXema JAerpajaliuii Mpu OTKa3ax.

Pe3epBupoBaHME UCTOYHUKOB NUTAHUS

CoennHeHNe UCTOYHUKOB TTUTAHUS C IEJIBI0 «TOPSTIETO» pe-
3epBUPOBAHMS 3aMEIIEHUEM BBHITIOHSIETCS Yepe3 TUOIbI, KaK 1
COeIMHEHNE TUCKPETHBIX BBIXOIO0B (puc. 9 a). [lockonbky nane-
HUE HaTpsDKeHWsT Ha KPEMHMEBBIX TUOIaX COCTaBJISIET OKOJIO
1 B, HampskeHUe MCTOYHUKOB MUTAHMS CIIeAyeT BHIOMpaTh Ha
1 B 6osbliie, uem TpedyeMoe HanpsixkeHUe Ha Harpy3ke. [1pu nma-
IEHNW HATIPSKEHUsT OCHOBHOTO WCTOYHWKA COEIWHEHHBIN C
HUM IO 3aTTMPAeTCs, ¥ TUTaHWEe HATPYy3KU OCYIIECTBIISIETCS OT
pe3epBHOTO McTOYHMKA. OMHAKO TakKasl cxeMa He MOXeT OBbITh
WCTIOTb30BaHa MPU 0TKa3aX, KOTa HaIpssKeHe OCHOBHOTO HC-
TOYHUKA CTAHOBUTCS OOJIbIIIe TOTTYCTUMOTO. DTa TIpobiieMa pe-
IIaeTcs MpUMEHEHEM BHYTPU UCTOUYHUKA TTUTAHUST PE3ePBUPO-
BaHHBIX 3JIEMEHTOB, CHIDKAIONIUX BEPOSITHOCTh OTKAa3a TaKoro
THTIA.

Ecnu B KauecTBe pe3epBHOTO MCTOUYHMKA UCTIONb3yeTcs OaTa-
pest, KoTopasi He TOJKHA pa3psiKaThesl, TTOKa OHA HaXOIUTCS B
pe3epBe, TO HaIPSLKEHUE OCHOBHOTO MCTOYHMKA JOJIKHO OBITh
OoJTbIlIe HATIPSKeHWST OaTapen Ha BeIMUMHY pa3dpoca Harpske-
HUI OTKPBITHIX JVOIOB.

J11st yMeHbBIIIeHNS TIOTePh SHEPTUN UCTIONB3YIOT TepMaHUEBbIe
nuonbl i auoasl LIIoTTKM, KOTOphlE OTIIMYAIOTCS MEHBIINM
MaJieHUEeM HaTpPSDKEHUSI B OTKPBITOM COCTOSTHUU 10 CPaBHEHMIO
C KPEMHUEBBIMM.

HNudbopManmst 06 0TKa3e UCTOYHUKA MMUTAHUS WHINIAPYETCS
Ha ero TiepeHell TTaHeu U TepechiiaeTcsl Ha MyJIBT oTepaTtopa
IUTST TIPUHSITUST PETlieHrsI O 3aMeHe.

PE3EPBMPOBAHME NPOMBILUJIEHHBIX CETEN

B cocTaB MpOMBIIIUIEHHO CETU BXOIST JIMHUY CBSI3U, KOMMY-
TaTOPBI, CETeBBIE MOCTBI, MapPIIPYTU3aTOPHI, CETEBbIE KOHTPOJI-
Jiepsl, TipeoOpa3oBare I UHTepdeiicOB U UCTOYHUKYN TTUTAHUS.
OnHako Jale BCero pe3epBUPYIOTCS TOJTBKO JIMHUU CBSI3U KakK
HanMeHee HaIEXHbIe SJIEMEHTHI.

OCHOBHOI XapaKTepUCTUKOW MeTola pe3epBUPOBAHUS IIPO-
MBITIJIEHHBIX CETel SIBIISIETCS ITUTETbHOCTD ITepexoia Ha pe3epB.

PesepBupoBanue cereii PROFIBUS,
Modbus, CAN

Pe3€pBI/IpOBaHI/Ie TIPOMBIIITICHHBIX ceTen

BBITIOJTHSIETCST OOBITHO OTHOBPEMEHHO C pe-
3epBUPOBAHUEM KOHTPOJUIEPOB (CM. pasien

o+

Js1»). s aroro B kaxaom [TJIK ucnonb3y-

i
) «Pe3epBupoBaHue MPOIIECCOPHOTO MOIY-

10T Ba (pexke — TPH) CeTeBBIX MTOPTa, K O~
HOMY M3 HUX TTOIKJIIOYAIOT OCHOBHYIO TTPO-
MBITIJIEHHYIO CETh, K IPYTOMY — PE3epBHYIO

(puc. 14). Kaxmplit KOHTpoJJIep WMeeT
cpelncTBa KOHTPOJS paboTOCTIOCOOHOCTH

A B c
T ] Pe3epBuUpoBaHHast MPOMbILLNIEHHas CeTb
Al
e |
_ Al
Fiw |
_ Al

Puc. 16. Pe3epBupoBaHme MeTOA0M ron0CoOBaHUA

ceTM M B cilydae e€ OTKasza IepeKiTiovaeT
CBOIf TIOPT Ha pe3epBHYIO ceTh. B cucremax
C TOJIOCOBAaHMEM pe3epBUPOBAHUE BBITION-
HSIETCS TIPOIIIe: NUCXOMSIINI MTOTOK CO00IIIe-
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B 3AMMUCHYIO KHMUXKY MHXEHEPA

Pe3epBHas ceTb

Ki 4 K, V3 1 K
B
Yy
OcHoBHas ceTb
Vs

Puc. 17. Pe3epBupoBaHUue NPOMbILLIEHHOMN CETU C NOMOLYbIO
KommyTauuu noptoB (¥;...Y; — OKOHeuHble YyCTPONCTBA,
K,...K5 - moaynu pe3epBupoBaHuaA cetu)

HUIi TOCBUIAETCS BO BCE CETU OJHOBPEMEHHO, a BXOASIINE TOTO-
KU U3 BCEX CETell MPOXOIST Yepes CXeMy IoJIOCOBaHUS (CM. pa3-
nent «O01I1e MPUHITUITEL PE3ePBUPOBAHUS» ).

J17151 KOHTPOJUIEPOB, UMEIOIIMX OAUH CETEBOU MOPT U HE MPe-
Ha3HAYEHHBIX 7151 pabOThl B pe3epBUPOBAHHBIX CETSIX, BbIMTYCKA-
JOTCSI CITELMATIbHBIE MOIYJIM PE3€PBUPOBAHMS, KOTOPbIE NMEIOT
onvH pa3beéM (M Ha puc. 17) aist TOAKITIOUeHNS K TIOPTY OKOHEY-
Horo ycrpotictBa, Haripumep [TJIK, u aBa pazséma (4 u B) mis
TTOIKJTIOUEHUsI K OCHOBHOI U pe3epBHOIi cetu (puc. 17). Momynu
MOTYT paboTaTh B MHOIOMACTEPHBIX CETSIX KaK C BEAYLIMMU, TaK
U C BEJIOMBIMU YCTpOCTBaMU. BenoMbIX yCTpONCTB, MOIKIIOUA-
€MbIX K OJHOMY MOMYJIO PE3epBUPOBAHUS, MOXET OBbITb HeE-
CKOJBKO (V3...Vs Ha puc. 17). Monysb paboTaeT Kak KOMMYTUDY-
eMblii TOBTOpUTEIb UHTepdeiica, ONTHOBPEMEHHO KOHTPOJIUPYS
HCTIpaBHOCTH ceTu. OTKa3 0OHapYKUBAETCS TTO TIEPBOMY CUMBO-
Jly B MepeAaBaeMoOM COOOILEHUHU, U TIPU €ro MOSIBJICHUU MOMYJIb
TEPEKITIOYAETCST HA PE3EPBHBIN MOPT.
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OCHOBHO[1 TPoGIeMOl pe3epBUPOBAHMS CETEIT METOIOM 3aMe-
LIEHUS BJIsieTCsl OOHapyXeHue oTkasa. [1ocKobKy mociie oTka-
3a (Hampumep, oOpbIBa) CETM Ha HEKOTOPOM Y4YacTKe IOCTaBKa
COOOIIEHUI K OTCOEAMHEHHON YacTU CeTU HEBO3MOXHa, OOHa-
PyXEHKE 0TKa3a TOJKHO BBIMOJHATHCS KaXIbIM YYAaCTHUKOM Ce-
T aBTOHOMHO. HO 3TO BO3MOXHO TOJIbKO B MHOTOMACTEPHBIX
CETSIX UJIU B CETSX, UMEIOLIUX CIIEUAJIbHbIC allllapaTHbIe Cpell-
CTBa KOHTPOJIS.

[TpoToxosbl pe3epBUPOBaHUS TPOMBIIIJIEHHBIX CETEI SIBJISIOT-
Ccs Y3KOCIMEUUATU3UPOBAHHBIMU 3aKPBITBIMU pa3padOTKaMU
(pupM-niporzBoAUTENICY KOHTPOJUIEPOB U B OOLIEIOCTYITHOM JIn-
TepaType He OMKUCaHBI.

PesepBuporaHue npombiluneHHbix cetei Ethernet

PesepBupoBaHuio B MpoMbITIUIEHHBIX ceTsix Ethernet ¢ Kommy-
Tatopamu nocBsineHa cepust ctangaptoB IEEE [17, 18]. OnHako
TepBOHAYAIIBHO OHU OBLTU MPeTHa3HAYEHBI TOJBKO JUIST UCKITIO-
YeHUs 3aMKHYTBIX KOHTYPOB B CETSIX, TTOITOMY TpeOOBaHUS K
OBICTPONIENICTBIIO aJITOPUTMOB YUTEHBI He ObUTH. B CBSI3U C pe3-
KM POCTOM CITpoca Ha npoMbliiuieHHbIi Ethernet (poct okoio
50% B rox ¢ 2004 r., [19]) Bo3pociu TpebGoBaHMsI KO BpEMEHMU II€-
pexioueHusT Ha pedepB. [Toatomy B 2005 romy Hauanach pabota
Haj HOBbIM ctaHmaptoM IEC 62439 “High Availability Automati-
on Networks” («CeTy IpOMBIIIUIEHHOW aBTOMAaTU3aIlUU C BBICO-
KOl TOTOBHOCTBIO»), KOTOpast ObUTa MHUIIMUPOBAHA KOMUTETOM
IEC no uudposoii kommyHukaum TC65C.

OcHOBHOI1 TTpo6IeMOil Tpy pe3epBrpoBaHuH ceTeit Ethernet ¢
KOMMYTaTOpaMu SIBJISIETCST YCTpaHEHWE 3aMKHYTHIX JIOTUIECKUX
KOHTYpPOB (TIeTeJb, HMKIJIOB). Jlornyeckue memin He AOMyCKalT-
CsI TIOTOMY, YTO TPY WX HATMYUUA KOMMYHUKAITUOHHBIE TTAKETHI
MOTJTH OBl BEYHO ITYTEIIECTBOBATD ITO CETH, OTPAaHUINBAs €€ TTPOo-
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YyacTBynTte B KOHKypce

XypHana «CTA» Ha BbicTaBKke «[1TA»!

e I'Io6e uTtenun onpependroTcsd B AByX HOMUHaLUMNAX:
ﬂ06€ﬂ”Te:MnnaMbl A PEeA ABY L

xayT mprae! !

¢ «Jlyywwinm NnpoeKT NPOMbILLIIEHHON aBTOMaTU3aLMn»

e «Jlyqwmn poknapg Ha KoHdepeHuum no ACY TN
M BCTpanBaeMbIM CUCTEMaM»

HauuHas c 2006 roaa, cpeam y4acTHUKOB BbicTaBoK «IMTA» B CaHKT-IeTepOypre,
Mockee, EkaTepnHOypre npoBoanTcsl KOHKYpPC XXypHana «CTA» . Cpean nobenutenen
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Crponl pynnABTOMaTIKA

TemaTuKa KOHKYPCHbIX MaTepranoB OXBaTbIBAET Takme chepbl aBTOMaTU3aLMMK,

KakK OMEHHOe NPOM3BOACTBO, YNPaBNEHNE 3N1EBAaTOPOM, CUCTEMA YNPaBNeHMSs
SHEProcHabXeHNeM, ynpaBneHne O4YUCTHBIMIU COOPYKEHMUSMM, MPUMEHEHWE NPOrPaMMHbIX
CpencTB BO BCTpavBaeMbix cucteMmax, ACY KazaHCKOro MeTpononuteHa,

cncTeMa TeneMexaHMKm 1 AUCNeTHepckoro ynpaBneHus, LndpoBble BCTpavBaeMble
BWOEOCMCTEMbI, aBTOMaTM3aLMs HedTerazoBon otpacin 1 A3C, B3pbiBobe3onacHoe
MPOW3BOACTBO, NMLLEBas MPOMBbILLIEHHOCT, aBTOMaTM3auma 34aHum
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B SAMUNCHYIO KHNUXKY UHXEHEPA

MyCKHY10 criocoOoHOoCTb. [1pu Bo3pactaHuu Tpadrika ObL1 Obl BO3-
MOXEH TakXe 0TKa3 B 00CTy>KMBaHUU U3-3a MPEBbILICHUS MPO-
MycKHOW criocobHoctu cetu. Kpome Toro, B Tabauiie MAC-an-
pecoB KOMMYTAaTOPOB TMOSIBUIUCH Obl OJIHU U T€ Xe aapeca Ui
pa3HbIX TOPTOB.

J1s1 MCKJTIOYEHUS JIOTUYECKUX TETeNIb CIYXUT CTaHAAPTU30-
BaHHbI airoput™ STP [17], BeImosHSOILINWI 0JI0KUPOBKY MOP-
TOB KOMMYTATOpa, Yepe3 KOTophle Memiu 3ambikatorcs. [locie
nosBieHus npomsliiieHHoro Ethernet okazanock, 4To aaroputm
STP no3BoJisieT UCKYCCTBEHHO BBOAUTH B CETh PE3€PBHbIE BETBU,
KOTOpBIE€, OJHAKO, HE CO3JAI0T JIOTMYECKUX MeTeb Ojaromaps
STP-anroputmy. [1pu oTkaze HeKOTOpbIX BeTBe mpoToKoa STP
BBIOMPAET HOBBIE CETeBBIE MapIIPYThI, B KOTOPBIX YUACTBYIOT 3a-
pe3epBUpPOBaHHBIC paHee CBSI3U.

Cyl1ecTByeT HECKOJIBKO METOIOB PEe3epPBUPOBAHUS MTPOMBIII-
snenHoro Ethernet:

@ arperupoBaHue JUHUI CBS3U;
@ pe3epBUpoBaHue Ha ocHOBe NMPoTokoioB STP u RSTP;

© opraHu3anus B ceTu (GU3NIeCKOro KOJbIIa;
@ TI0JTHOE pe3epBUPOBAHUE BCEIl CETH.

[TepBble MBa MeTOa CTAHAAPTHU30BAHbI, BTOPBIE [1BA SIBJISTIOTCST
HeCTaHAAPTHBIMU pa3paboTkaMu GUPM-TIPOU3BOAUTEEH, U
MHOTHE U3 HUX 3alUIIeHbI TaTeHTaMU.

Okonyanue credyem
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Komnanusa MPOCOPT
coemectHO ¢ FASTWEL

um HUNBK cozpgana YMC
AJNF pelueHUsa NnpuKnagHbiX
BbIYMMUCJIMTEJIbHbIX 30404

KomnaHus MPOCODT (www.prosoft.ru)
coBMecTHo ¢ OAO «Hay4Ho-uccnenoBaTesibe-
KA WNHCTUTYT BbIYUCIUTENbHBIX KOMMIEKCOB
M. M.A.Kapuesa» (HUMBK, www.niivk.ru) n
komnaHmen FASTWEL (www.fastwel.ru) 3aBep-
Wwunna paboTbl MO CO3AAHMIO BbICOKOMPOW3BO-
LAVTENIbHOM YHMBEPCaNbHOM MynbTUNpOLLeC-
copHon cuctemsbl (YMC), mpeaHasHaqeHHow
ONS peLleHns NPUKNagHbIX BbIYUCIUTENbHBIX
3afay, TpeOyloLWmMxX napanienbHbIX Bblyucie-
HU. CucTemMa NMoCTpoeHa Ha 6ase 24 HoBeMLLINX
LBYXbAAEPHbBIX MPOLLECCOPOB MUKPOAPXMTEKTY -
pbi Intel Core, 06beAMHEHHBIX BbICOKOCKOPOCT-
HbIM WMHTEPKOHHEKTOM peanbHOro BpemeHu
Infiniband.

OTANYUTENIbHBIMU OCODEHHOCTAMMN [AAHHOW
CUCTEMBI ABNSIOTCS PEKOPAHbBIE 3Ha4YeHWs MoT-
HOCTW BbIMUCIEHWI N NCMONb30BaHME BbICOKO-
CKOPOCTHOW CET 0OMeHa AaHHbIMU MeX Ay Bbl-
YNCAUTENBHBIMY Y3laMU C HU3KUMW YPOBHAMM
3a[lepXKM CUrHana. B kayectse BbI4MCANUTENb-
HbIX Y3710B ObIM MCMOMIb30BaHbI OAHOHUTO-
Bble cepBepbl kKomnaHuu Intel ¢ AByms ABYXbsA-
LepHbiMK npoleccopamu Intel Xeon cepum
5100, paboTaloLMMK NP MOHUKEHHOM Hanpsi-
KEHUM MUTAHUS N COOTBETCTBEHHO C MOHUXKEH-
HbIMW 3HAYeHMAMMW PaCcceMBaeMON TEemnaoBou
MOLLHOCTM. DTO MO3BOMMMIO CO34aTb KOMMAKT-
HOE peLLeHne, B KOTOPOM BCE KOMMOHEHTbI C1C-
TEeMbI: BbIYUCAUTENbHbIE Y3/bl, KOMMYTATOPbI
Gigabit Ethernet, kommytatopbl Infiniband w
cvcteMa OecriepeboHOro MUTaHUs = pasmMe-
LAlOTCA B OOHOW CTaHAAPTHOW 3aKpbITon
19-L10MOBOW CTOVKE, B Ka4eCTBE KOTOPOW Dbl
MCMOMb30BaH HOBbIM LKA AN 3NeKTPOHHOro

obopynoBaHns VARISTAR mpon3BOACTBA KOM-
naHum Schroff (Fepmanws). LLkad vmeeT nbl-
nebpbI3rosalyUTHoe 1crosHeHne (cTeneHb 3a-
WuThl IP54), 4TO MO3BOMSAET WUCMONb30BaTb
MYNbTUMPOLLECCOPHYIO CUCTEMY He MPOCTO BHE
cneumanbHO NOATOTOBAEHHbIX KOHANLMOHMPO-
BaHHbIX MOMeLLeHWA, a HenoCpPefcTBEHHO B
MPOM3BOACTBEHHBIX MOMELLEHMAX 6e3 npefb-
ABNEHMS KaKMX-nMbo TpeboBaHW K Mx obycT-
PONCTBY.

[pyrovt oTAMYUTENBHON 0COOEHHOCTBIO Bbl-
OPaHHON apXMUTEKTYPbI ABNAETCH BO3MOXHOCTb
rMbKoro MaclwTabrpoBaHWs W HapaLyBaHWs
BO3MOXHOCTEN CUCTEMbI. APXUTEKTYPa BbIHMC-
JINTENbHBIX Y3/10B 1 XapaKTePUCTUKMA UCMOSb3Y-
eMblIX YMMCETOB NMO3BONAIOT AOOUTLCS YABOEHUS
BbIYMCIINTENbHOM MOLLHOCTM 6e3 CyLLeCTBEHHO-
ro yBeMYeH s TeMNoBoro OloakeTa cUcTeMbl 1
C CoXpaHeHVieM 0OBEMHBIX XapaKTePUCTHK.

BblumcnnTenbHble Y3bl 0ObeaviHeHb! ABYMS
PasNNYHBIMUL TUNAMK CeTel, NPeAHa3Ha4YeHHbI-
MU Ans obmeHa [aHHbIMM B MpoLecce BbYMC-
neHnn 1 obmeHa obcnykmBaloLLen MHdopMa-
uven ,— Gigabit Ethernet u Infiniband, kaxaas
113 KOTOPbIX KOMMYTUPYETC COOTBETCTBYIOLLIMM
KOMMYTaTOpoM ceTu. Vicnonb3oBaHue cetu
Infiniband no3sonset npaktyeckm 8 10 pa3 no-
BbICUTb CKOPOCTb OOMEHa AaHHBIMU MEXAY Y3-
namu 1 B 20-30 pa3 MOHM3UTL 3afeP>XKK Mpu
nepefaye AaHHbIX. Pe3ynbTaTbl TECTOB, NpoBe-
LEHHbIX Ha YMC, onpenenvnu peanbHble 3Ha-
4eHus ckopocty obmeHa mo cetn Infiniband B
AnanasoHe ot 700 go 1000 M6aiiT/c ¢ nateHT-
HOCTbIO B AManasoHe 3-4 mc.

MakcrManbHas TeopeTnyeckas BbI4MCIN-
TeNbHaf MOLLHOCTb TeKyllen KoHdUrypaLmm
coctaBniseT 447 GFLOPS npu sHepronotpebie-
HWW 4,5 KBT. TakuM 0bpa3om, bnaropaps onTu-
MU3aLMM apXUTEKTYPbI KiacTepa No MOLLHOCTY
M WCMNOMb30BaHMIO HWU3KOBOJIbTHBIX BEPCUi

npoLeccopoB AOCTUTHYTO BbICOKOE peasibHOoe

3HaYeHMe  BbIYUCAWUTENbHOM  MIOTHOCTYU
75 GFLOPS /kBT. MMpw 3TOM 06LLas apxmtekTypa
noctpoeHust YMC HacTonbKo rbka, 4To no3Bo-
NISeT NPOBECTU 3aMeHy ABYXbAAEPHbIX NpoLec-
COPOB Ha YeTbIPEXBAREPHBIE C POCTOM TEOPETU-

Yyeckow mMoLHocT Ao 890 GFLOPS.

Pepperl+Fuchs
npepnaraet 6ecnnarHo
TexHonoruio DTM

KomnaHus Pepperl+Fuchs (www.pepperl-
fuchs.com) Obina cpeay OCHOBHbIX ABWXY-
LMX Cn B pa3paboTke 1 CTaHOBNEHMM TEXHO-
noruu FDT/DTM (Field Device Tool/Device
Type Manager). TexHonoruns DTM (Hebosb-
W1e NporpamMbl, OMMUCbIBalOLLME He TOMbKO
CpencTBa CBA3W, HO U AaHHble 06 yCTPOMCT-
Bax) CTafia pacnpocTpaHEHHbLIM BO BCEM MUpe
CTaHOAPTOM, OHa MO3BOJISIET OLICTPO 1 Jlerko
CKOH(UIypUpoBaTh Aaxe CIIOXHble Mosesble
YCTPOVICTBA Mepef Havanom WX dKcriyata-
UMM, 3akasumkn npomykumn Pepperl+Fuchs
OLHVMM 13 MEePBbIX NMPVMEHWUNN 3Ty Nepepo-
BYIO TEXHOJIOTMIO KOHMUIYpaLmm 1 YCTaHOBKM
MapameTpOB YCTPOMCTB, MOAKIIIOHEHHBIX K Ce-
™M Ans 3PheKTMBHON SKCrmayaTauum ycT-
povict Fieldbus, HART-mynbTMnnekcopos,
NHTEPMENCHBIX YCTPOWNCTB,
CUCTEM  y[anéHHoro BBO- ’ %
na/sbiBoga (Remote 1/0), ﬁ

CpencTB M3mMepeHna ypoBH4A.

=
B 3Hak NPU3HaTeIbHOCTN

MCNOJIb3YyI0- I:PACTwarem

LLMM 3Ty TEXHOJIOTUIO B Te4He-

3aKa34nKaM,

HMe MHOTUX JIeT U COAeNCTBOBAaBLUMM 0400-
peHuio FDT/DTM, komnaHus Pepperl+Fuchs
pelumna NP1oCTaHOBMUTb Ha4YUCIEHNE NINLIEH-
31OHHOM MnaThl 3a pagd mogynen DTM c aHBa-
pa 2008 roga.
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ABTOMaTH3allHSl NPOMbILIZICHHOr0 NPeANDPHATHS MOCKBa ¢ JKCNOLRHTD
» ACY 1 KNG macwraba npegnpuatus (MRP, ERP, MES n gp.)

» CucTeMbl CBA3M 1 TeJIEKOMMYHUKALWIA 4719 NPOMbILLTIEHHbIX 00bEKTOB MaBHNbOH 3
« YnpaBneHue 1 aHanu3 PUHAHCOBO-X03AMCTBEHHOW AEATESIbHOCTU

* YnipaBnieHne cHabXXeHem 1 CobITOM. ABTOMATM3aLMUs NPOMBbILLTIEHHOTO cKaga
» AC MHXXEHEPHBbIX CETel, 3HEProcheperkeHne

o MOHUTOPUHT TEPPUTOPUIA, 3AAHNIA U NOMELLEHUNA, <UHTENNEKTYanbHble» 3AaHNS

ABTOMAaTH3alHA TEXHONOrHYeCKHX NMpoLecCcoB
» SCADA-cuctembl. GUcTembl peasibHoro BPEMEHMN.
CucTembl aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHMUS
« [IpOMBbILLNEHHbIE KOMMbBIOTEPbI 11 CETEBOE 060PYA0BaHNE
» ABTOMATNYECKIE JIMHIKN, aBTOMATIU3POBAHHbIE NPOM3BOACTBEHHbIE U M
Po60TOTEXHNYECKIME KOMMIIEKChI, cucTemMbl ¢ HITY
» CucTeMbl MHEBMO- M TMP0ABTOMATUKM
» AC n3MepeHusl, KOHTPONS, ANArHOCTUKN, ucnbiTaHui. KT n A
. E%Tponnepbl, JaT4YnKN, VICI'IOJ'IHI/ITBJ'IbHI:»ﬁIe YCTPOICTBA, NPMBOAbI 3akaxuTte
. , MOYNN CONPSXKeHUs, MOLEMbI, Kabenu 1 npoBoa =
« lLIkagobl, zyanbl,TLl,VlTbl, WCTOYHUKM MUTAHNS i BECMJIATHBIN

« 060pyaoBaHue ans NpUMeHeHUs BO B3PbIBOOMACHbIX 30HAX NMPUTNACUTENDBbHDLI ﬁ
» TpeHaxepb! onepatopoB ACY EWIET

bopTOBbIC H BCTPaHBaeMbie CHCTeMbI

« KoMnbloTepbl N5 OTBETCTBEHHbIX NPUMEHEHNI]

« BOPTOBbIE BLIMMCANTENbHBIE CUCTEMBI

« OHONNATHbIE KOMMLIOTEPbI AN MYALTUMEANIAHBIX 1 UFPOBbIX aBTOMATOB

« MNaHenbHble KoMnbioTeps! Ana cuctem YMI (HMI)

« ONEKTPOHHDBIE KOMMOHEHTbI 1 MOAYNN NS XKECTKNX YCIOBMIl SKCMyaTaLm B nenoBoi nporpaMMme:;

+ 3aLLVLLEHHDBIE BbIYUCTUTENBHBIE KOMMIEKChI: HOYTOYKM, MNAHILIETHbIE,
KapMaHHbIe KOMMbIOTEpbI ¢ MexpyHapopaHas

« CUCTEMbI CBA3M 1 HABUTaLMN NSt MOGUMBHBIX Y OTBETCTBEHHbIX NMPUMEHEHWIA koHdepeHuus no ACY TTI,

» BcTpanBaemble 0C, CPB BCTpauBaeMbIM CUCTEMAM

- ¥ aBTOMAaTMU3aLMMN 34aHNUN
ABTOMAaTH3alHe 3AaAHHHA
« [NoBblILLEHNE YPOBHSA KOM(DOPTHOCTH
 ONTUMM3aLMA PECYPCOB M SKCMITyaTaLUNOHHbIX 3aTpar
* I heKTUBHOE (DYHKLMOHUPOBAHIE MHXEHEPHbIX CETeN B 3[AaHINN ® KoHkypc xypHana CTA
« besonacHocTb Yenoseka B 3AaHNN

CHCTeMHasd HHTerpauHsd H KOHCAATHHI

» ABTOMaTun3auus fo6bl4u HedpTu 1 rasa WORLD FAIRS
+ ABTOMATM3aLMA Ha TpaHcnopTe y OpraHH3aTop:
« ACKY3

* PewweHns anq nHTennekTyanbHbIX 34aHun
+ IT-KOHCANTUHT TenedpoH: (495) 234-22-10

* IHhOPMALMOHHO-aHANIUTMYECKINE CUCTEMDbI 9?;%%%@}2’33 E-mail: info@pta-expo.ru

* IHbopmaLmoHHas 6e30MacHOCTb e Weh: www.pta-expo.ru

leHepanbHbIA CNIOHCOD:

www.pta-expo.ru

® CemuHapbl 1 Npe3eHTaLUK
KOMNaHMiA
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