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C. A. AHdpeesa — CTyfeHTKa kadeapbl MHOPMALMOHHBIX CUCTEM
E. A. Cysoposa (kaH[. TeXH. HayK, A0L,.) — HAY4HbIA PYKOBOAWTENb

MOHUTOPUHI" CETU SPACEWIRE

PaccmoTpum Mogent ynpaenenus ceTbto InfiniBand (1B).
YnpaeneHue ceTblo InfiniBand [1] cTponTcs Ha YeTbipex OCHOBOMNONArakLLMX KOHLENLMsX:

—  yMpaBneHWe yCTPONCTBamu;
—  areHThbl;
—  CXeMbl Co0bLLeHN;

—  Habop cneumanbHbIX COOBLIEHNN.

AreHTbl — OCHOBOMOMaratLLlas YacTb HWKHErO YPOBHSA (PYHKLMOHAINBLHOCTW BCTPOEHHOW B adanTepsbl
KaHaroB, KOMMYTaTOPbI, POYTEpPbI, KOTOPbIE NPELOCTaBNAT CPEACTBA ANd YCTaHOBKM W 3anpoca pasnuyHbIX
BHYTPEHHUX NapaMeTpoB afanTepoB KaHaros, POYTEPOB U KOMMYTATOPOB.

MeHemkepbl — NPeACTaBASOT COBOI BEPXHUA YPOBEHb (PYHKLMOHANBHOCTM, MO3BONSIOWME KOHTPOSIU-
pOBaTh ¥ NPOBEPSATb Pa3NYHble acneKTbl NOACETEN UM YCTPOCTB KOHUIypUpOBaHUS 1 yNpaBeHus.

CxeMbl COOBLLEHNI NO3BONAKT OCYLLECTBUTL CBA3b MEXAY MEHeMKepaMn 1 areHTamu, U, B HEKOTO-
pbIX Cryyasx, Mexay areHtamu. Cxembl COOBLLEHMI creunduumpyoT 6a3oBblie TUMbl COOBLIEHUIA U MHTEp-
(bencoB Yepes KOTOpbIe areHTbl U MeHemKePbl 0OMEHNBAKOTCS MHAOPMaLMEN.

CneumanbHble coobLLeHns 1 nocnefoBaTelbHOCTU COOBLLEHNI onpefenieHbl B YCMOBUSX COAepKaHus
coobLeHns n 0bbeanHsIT Heobxoaumble AencTus. CoobLUeHUs rpynnUPYOTCS B Knacchl No Ty ynpasns-
tOLLEN [eATeNbHOCTU U NOAAEPXKMBAIOLLMM COOBLLEHUSAM.

Cneuundukaums onepauuii ynpaBneHns CTPOUTLCS HA OCHOBE CrieluasnbHbIX NaKeToB, KOTOPbIE MOTYT
MOSIBUTLCA B CETU U CeLMduUMpoBaTh LeNCTBUS CBA3aHHbIe C aTUMK CoobLLeHnamu. MosBneHre naketa B
nopTe nogpasymeBaeT He0BXOANMOCTb KaKoro-To AeMCTBIS, U BO3MOXHO OTBETA.

CeTb IB nogpasgensietcs Ha NoaceTu.

Kaxgas noacetb MMeeT CBOW OTAENbHbIA MeHepkep noaceTn. Kaxabii MeHemxep nogcety pacnona-
raeTcs Ha nopTe agantepa KaHana, poyTepe Unm KOMMyTaTope 1 MOXeT BbITb NPeCTaBneH Kak B BUAe «xe-
nesay, Tak 1 nporpammHo. Koraa B NogceT eCTb MHOXECTBEHHbIA MEHeDKep NOLACETH, TO OAWH U3 HUX ByaeT
rnaBHbIM MeHegxepoM nogceTn. OcTanbHble MeHemkepbl OyayT pe3epBHbIMIA. Ha Kaxabli NOpT NpUXOaNTCS
TOMNbKO OAWH MEHEXED.
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[NaBHbIA MEHeMKep NOACETH — KIYEBOW MIEMEHT NPY UHULMANU3aLMK U KOH(UIypupoBaHUK Nogce-
1 IB. TNaBHbIN MEHEmKep NOACETU SABMSETCA YacTblo Npouecca MHUUManu3auumM noaceTn v OTBEYaeT 3a
cnegytowine OencTens:

—  obHapyxeHue hr3n4eckon ToNonorMn NoaceTH;
—  HasHayeHue JlokanbHbIx ioeHTdMKaTopoB KOHEYHBIM Y3/1am, KOMMyTaTopam W poyTepam;
—  onpeaeneHne BO3MOXHbIX NyTei Mexay KOHeYHbIMU y3rnamu;

—  KOPPEKTUpOBaHWE MOLCETH, OTCNEXMBAHME U3MEHEHMIA TOMOMOMAN, U YNPABMEHNs TakuMu u3me-
HEHWSIMW, KaK yaaneHue unu gobasnexue yana.

BsaumopeiicTBMEe MeXaY rNaBHbIM MEHEI)KEPOM MOACETU U areHTaMu NoACeTH, a Takke Mexay MeHe-
[Kepamu MOACETW, OPraHM30BaHHO MPU MOMOLUM MAKETOM YNpaBneHWs MOACETbI — MaBHOTO MexaHu3ma
ynpaBIieHUs NOACETHIO.

B cetu IB ecTb aBa TMNa NakeToB ynpaBneHnsi NoACeThio:

—  naKeTbl yNpaBneHns NOrMYECKUMM MAEHTUMKaTOPaMK;

—  MakeTbl ynpaBneHns MapLpyTamu.

MMakeTbl ynpaBneHus NorMyeckMn MaEHTUUKaTOpaMn OTCLINAKTCS Yepes CeTb (KOMMyTaTopamm) oc-
HOBbLIBAsACb Ha NOrMYECKMX afpecax agpecarta.

MMakeTbl ynpaBneHus MapLLpyTOM NepeaaloTcs Ha OCHOBE BEKTOpPa HOMEPOB MOPTOB, KOTOPbIE ONpeae-
NS0T NyTb Yepe3 noaceTb. [NakeTbl ynpaBneHns MapLIPyTOM MCMOMb3YKTCA ANs peanu3aumn psaa yHKLMIA
ynpaBeHuns, B YaCTHOCTU, Nepea Ha3Ha4YeHNeM NOTUYECKNX MAEHTUUKATOPOB NOACET!.

CpeacTBom, Npu NOMOLLM KOTOPOro onpeaensietca Meton obpaboTku CoobLUeHUs, SBNSETCS UHTEp-
tenc. Tak coobLieHne MoxeT ObITb NepecnaHo, 0bpaboTaHo YCTPOACTBOM WM NepeaaHo YCTPOMCTBOM Ha
obpaboTky Apyromy noaxogawlemy ycTpoucTsy. [ns ynpasnstowmx uHTEpencos, obpabaTbiBatoLymm
YCTPOWCTBOM SIBMISIETCS areHT, pexe MeHemxep. Takum 06pasom, nHTepdenchbl npeacTaBnaT coboit cpea-
CTBO ANS NONYYeHMs AOCTYNa K PYHKLMOHANBHOCTI areHTOB U/MNN MEHEXKEPOB.

Onepauuu ynpaBneHus nogpasgensorcs Ha Habop knaccos. B noaceT 06biuHO GbiBaeT He GornbLuoe
4nNCnO MEHEIKEPOB OAHO Knacca. TouHee roBops, ANs KaXgoro Knacca B CETW MPUCYTCTBYET MO OZHOMY
areHTa Ha Kaxgom KOMMyTaTope, afantep kaHana v KoMMyTaTop.

lMprMepoM B3aMMOLENCTBIS YCTPOMCTB B CETU MOXET CRYXWUTb Creaytowas ceTb, OTpaxatowas B3an-
MOZenCcTB1e KOMMYTATOPOB, afdanTepoB, MeHeKepamMm NOACETH U areHTamu.
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Moboit komMmyTaTOp, afanTep KaHana unu poyTep MOXET MOAAEPXKMBATb YNPaBnsIOWMA MEHEXEP.
Takke MOXET BbITb HECKONBKO MEHE)XEPOB B OAHOM CETH.

Tenepb obpatnmMcs k Teme ynpasneHns cetoto SpaceWire [2].

PaccmoTpes ctpoeHue ceteit InfiniBand n n3yuus opraHusaumio ynpaeneHus NoaceTsIMU, MOXHO npu-
BHeCTU B ceTb SpaceWire HeKOTOpbIe JOMNOSTHEHMS.

lMockonbKy HanpaeneHue npumeHeHus ceteit SpaceWire SBNSieTCA akTMBHO pa3BMBatOLLMMCS, TO JaH-
HblE CETU CTaHOBATCA BCe Bonee CroXHbIMM MO CBOEN TOMOMOMN M 0GBEMHBIMM MO KONMYECTBY BXOAALLMX B
HWX ycTponcTB. B ceTsaix SpaceWire, Takke kak 1 B ceTsx InfiniBand npoucxoaut pasbuenue Ha nogceTy.

Mpu agMUHACTPUPOBaHUK BOSBLLOK CETW BCTAeT BOMPOC 0 HeOOXo4MMOCTM aBTOMaTM3aLmMmn npoLecca
ynpaBreHus e, BBEAEHNS CUCTEM MOHUTOPUHTA M CaMOBOCCTAHOBIIEHUS.

B cuctemy moHutopuHra cetn SpaceWire MoryT BbiTb BKMOYEHDI CEaYHOLLMe DYHKLMN:

—  OnpeaeneHne HencnpaBHOCTEN B CETH;

—  onpeaeneHne NOAKIHYEHNS HOBbIX YCTPOWCTB;

—  onpeaenexve TUNa noaKNYaemblX YyCTPONCTB;

—  HacTpoiika yCTPOUCTB AN (PYHKLUMOHWUPOBAHWS B COCTaBe CETU;

—  OTCNEXMBaHWe OCHOBHbIX NapaMeTpoB (HYHKLIMOHUPYIOLLMX YCTPOICTB;
— MepeHacTpoiika yCTPOICTB, B criyyae ero cbos;

—  OTK/IOYEHWe YCTPOICTBA U3 CETU, B Criyyae ero HepaboTocnocobHOCTM U NepeHacTporka cet ¢
HOBbIMW MapaMeTpamu.

Cetn SpaceWire ucnonb3ytoTcs BO MHOTMX cdepax v obbeanHsitotr B cebe camble pasHOOOpasHbie
yCTpoWcTBa:

—  TepMUHanbHble Y3Mbl — B KA4eCTBE KOTOPbIX MOTYT BbICTynaTh Ntobble YCTPONCTBA NOAAEPKMBa-
towme ctangapt SpaceWire;
—  KOMMYTUpYHOLLME MapLLpyTM3aTopbI;

—  KOHLEHTPaTopbl.
Mpumenss B cetn SpaceWire onbIT ceTeit InfiniBand ans ocywectBneHns QyHKLUMA MOHUTOPUHIA MOX-
HO CO34aTb CUCTEMY MEHEMKEPOB NOACETEN.
OCHOBHbIM Ha3Ha4eHWeM rmaBHOro MeHemxepa cetn SpaceWire JOMKHO cTaTh:

—  npoBepKa (PU3NYECKOM TOMOMOTUN CETH;
—  OCYLLECTBIEHME M3MEHEHMIA B TabnmLax MapLUpyT13aLmmi 1 NOrM4eckon aapecaLymm YCTPONCTB;

—  HacTpoiika YCTPOWCTB, B Cry4ae 1x NOAKMYEHUS.

AreHTamu ceT B [JaHHOM cnyyae OyaeT CnyxuTb BCTPOeHHOoe nporpammHoe obecneyeHune (M10)
YCTPOWCTB, BXOASALLMX B COCTaB CETU.

[ns ynpaBnexus cetbto IB ncnonb3aytoTcs nakeTbl pasnuyHbix TUNoB. [ns Toro ytobbl co3aath nogob-
Hyto cuctemy ansa cetn SpaceWire MoxHO ucnonb3oBatb RMAP — nakeTbl, T.K. OHW NOAAEPXKMBAIOTCS YXe
nMerLmMmes BCTpoeHHbIM MM0.

Co3paaHue cucTeMbl MOHUTOPUHIa ceT SpaceWire NOMOXET cokpaTUTb Yncno cboes B paboTe cucTeMm,
3a CYET HEMELNIEHHOrO pearvpoBaHie Ha OTKMKYEHME YCTPOWCTB, MOBLICUT CKOPOCTb HACTPOWKM CETH, 3a
CYeT pacrno3HaBaHWs MOAKMHYAEMbIX YCTPOUCTB, UCKMIOYNT OWNBKW NpU HACTPOIKE CBA3aHHbIE C YenoBeYe-
CKUM (pakTopoMm.
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