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Knactep — rpynna KOMMbHOTEPOSB,
0b6beAMHEHHbIX BbICOKOCKOPOCTHbIMM
KaHajaMu CBA3M M MpeAcTaBaAloWwas ¢
TOYKM 3pEeHMs Mnosb30BaTeNss efuHbIU
annapaTHbIM pecypc.
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Buabl knactepos

e OTKa3oycTonumBble KnacTepbl (High-
availability clusters, HA, knactepbl BbicOkOW
AOCTYMNHOCTN)

e Knacrtepbl ¢ 6anaHcupoBkon Harpy3sku (Load
balancing clusters)

* BoluncauTtenbHble  KaacTepbl (High
perfomance computing clusters)

® rpMA-BbI‘-IVICIIEHVIFI -3TO dopma pacnpesenéHHbIx

BbIYMCAEHMN, B  KOTOPOW  «BUPTYaJIbHbIA  CyNepKOMMbIOTEP»
NnpeACTaB/ieH B BUAE KAACTEPOB COEAMHEHHbLIX C MOMOLLbI CeTH,
cnabocBA3aHHbIX, FeTEPOreHHbIX KOMMNbOTEPOB, paboTatowmx BmecTte
AN BbIMOJIHEHUS OFPOMHONO KOAMYEeCTBa 3adaHuM  (onepauun,

pabor).

SETIL.UCOZ.RU



- Knaccndpumkauma knacrepos

I
o
~®

@




Knactepbl BbICOKOU AOCTYNHOCTU

- » Obo3HauvatoTcs abbpesmatypon HA (anrn. High Availability —

BbICOKasA AOCTYMHOCTb).

o CospatoTcs ANns obecneyeHus BbICOKOW
AOCTYMHOCTM CEepBUCA, NPeaOoCTaBASEMOro KJ/laCTEpPOM.
N36bITOUHOE UMCNO  Y310B, BXOAAWMX B  KJjacTep,
rapaHTMpyeT NpejocTaB/iEHME CEepPBUCA B C/yyae OTKA3a
OAHOIO UJIN HECKOJIbKNX CEPBEPOB.

—— ) h“-

SETIL.UCOZ.RU




OTKa3oycTonUYmMBbIe KNacTepbl U
cucTeMbl BoobLe CTPOoATCA No
TPeM OCHOBHbIM NPUHLUNAM

e C XONoAHLIM pe3epBOM UNU AKTUBHbLIN/NACCUBHbLIN

AKTVBHbIW y3€e/1 BbIMOJHAET 3anpocChl, @ MACCUBHbIN XAET ero
OTKa3a W BkJw4vaeTca B paboTy, Kkorga TakoBOW
npovsoner.

e Cropauum pe3epBoM UM aKTUBHbIA/aKTUBHbBIMU.

Bce y3/bl BbINOAHAKOT 3anpocbl, B C/lydae OTKa3a OAHOro
Harpy3ska nepepacnpeaensieTcs Mexay OCTaBLUMMMCS.

To ecTb K/lacTep pacnpesenieHnUss Harpysku C MoAAep>KKom
nepepacnpegeneHns 3anpocoB Npu oTKase.
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e C MOAY/IbHOM U3OBLITOYHOCTbIO

[lpmeHAeTcA TO/NBKO B C/ayyae, Koraa
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MPOCTOU CUCTEMDI COBEPLUEHHO
Heagonyctum. Bce y3/1bl OAHOBPEMEHHO
BbIMOJIHAOT OA4MH U TOT Xe 3anpoc (nmbo
YaCTW ero, HO TakK, YTO Pe3yaAbTaT AOCTMXUM
M Npu oTKase Atboro ysna), U3 pesy/bTaTos
bepeTcs nobon. Heobxoanmo
rapaHTUMpPOBaTb, YTO pe3y/bTaTbl Pa3HbIX
y310B Bcerga 6byayt oguHakoBbl (nmbo
Pa3/INuMA FapaHTUPOBAHHO HE MOBAUSIOT
Ha gasibHenwyto paboTy).



Knacrtepbl pacnpeaeneHusa Harpysku

(Network Load Balancing, NLB)

 [puHLUKMN nX AEeNCTBUS CTpOUTCS
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Ha pacnpejesieHnn 3anpocoB 4epes3 OAMH
MW HeCKOJIbKO BXOAHbIX Y3/10B, KOTOpble
nepeHanpaBAaldT wMX Ha obpaboTky B
OCTa/IbHble, BblYMCAUTENbHbIE Y3/1bl.
[lepBOHaYasbHAA Le/ib TaKOro kaacrepa —
NMPOU3BOAUTENLHOCTb, O4HAKO, B HUX 4acCTO
MCMNOJIb3YHOTCS TaKxe 7 MEeTOo/bl,
NOBbILIAOLLME HAAEXKHOCTD.



[Mop06HblIEe KOHCTPYKL MM HA3bIBAOTCA CepPBEPHbLIMU
dbepmamu.

[lporpammHoe obecneyenme (MO) MoxeT BbITb Kak
kommepyeckum (OpenVMS, MOSIX, Platform LSF
HPC, Solaris Cluster, Moab Cluster Suite, Maui
Cluster  Scheduler), Tak wu  6ecnaaTHbIM
(OpenMosix, Sun Grid Engine, Linux Virtual Server).
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BoluncautenbHble K1acTepbl

Knactepbl MCNonb3yoTca B BbIYUCANTEIbHbIX

Lensx, B 4aCTHOCTU B HaYy4YHbIX
nccnea0BaHUAX.
Ans BblYNCANTENbHbIX K/JlacTepos
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cyweCTBEHHbIMU  MOKa3aTendMm  ABAAKOTCA
BblCOKafA Npon3BoguUTe/ibHOCTe npoueccopa B
onepauuax Hajg 4YnMcilamm C MAaBakOulen

TOUYKOM (flops) "
HU3KAA NAaTeHTHOCTb 00beAUHAIOLIEeN CeTU, U
MEHee  CyWeCTBeHHbIMM  —  CKOPOCTb

onepauun BBOAA-BbIBOAA, KOTOpas B bosbLuen
CTeneHM BaXHa And 6a3 gaHHbIX M web-
CepBUCOB.



BbluncamtenbHble K/1aCTepbl MO3BOJIAKOT
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YMEHbLINTb BPEMSA PACYETOB, MO CPABHEHMUIO
C OAWMHOYHbIM KOMMbIOTEPOM, pa3bmsas
3aaHMe Ha napansieslbHO BbIMOJHAKOWMECS
BETKM, KOTOPble 0OMEHMBAOTCA AAHHBIMU MO
CBA3bIBAIOLLLEN CETW.
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OAgHa 13 TUNWMYHbBIX KOHOUIrypaumm — Habop
KOMMNbIOTEPOB, cobpaHHbIX n3
obLen0CTyNHbIX KOMMOHEHTOB, C
YCTQHOB/JIEHHOW HAa HUX OMepaLMOHHOM
CUCTEMOMU Linux, " CBA3AHHbIX
cetbto Ethernet, Myrinet, InfiniBand van
Apyrnmm OTHOCUTENBHO HeAOPOrMMU
CeTaAMM.

Takylo  CMCTeMy  MPUHATO  Ha3biBaTb
KN1acTepom Beowulf. CneynanbHO
BblAENSA0T BbICOKOMPOU3BOAMUTESIbHbIE

KaacTepbl (Ob603HauatoTCH aHr.
abbpesunatypon HPC Cluster — High-performance
computing cluster).



Cucrtembl pacnpeseneHHbIX

BbluucaeHun (grid)
Nx Takxe Ha3biBatoT grid-cucTemamu.

Takasa cuctema, B OT/iIMUME OT KAACTEpPOB, He
MOXOXa Ha €AUHbIN KOMMNbIOTEP, @ CAYXUT
YNpoLWEeHHbIM CPeACTBOM pacnpeaeneHus
BbIYNCAEHUN
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e [1aBHOE OT/INUMEe — HU3KaA AOCTYNHOCTb
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KaXXA0ro yssa, ToO eCTb HEBO3MOXHOCTb
rapaHTupoBaTb ero paboTy B 3ajaHHbIN
MOMEHT BpeMeHMU (Yy3/1bl NOAKI04aOTCA U
OTK/OYalOTCA B npouecce paboThl),
NMo3TOMY 3aZa4a A0/KHA BbITb pa3bmTa Ha
PS4, HEe3aBMCUMMbIX Apyr OT Apyra

NpoL,EeCcCoB.. HectabunbHOCTb
KOHOUrypaumm, B  TakoOM  CJ/yyae,
KOMMNeHCMpyeTcs M YNC/IOM

Y3/10B.



Knacrep cepBepos,

opraHu3yembiX NPOrpamMmmHO

» Knacrep cepsepoB (B MIHPOPMALNOHHbIX
TEeXHONOrMAxX) — Trpynna CepBepos,
00beANHEHHbIX JIOrMYeckn, CnocobHbIX
obpabaTbiBaTb MAEHTUYHbBIE 3aMNpPOChbl W
MCNOMIb3YHOLWMXCA KaK e 4UHbIN pecypc.
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[pynna cepBepoB obnagaer 6onblwen
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HaAeXXHOCTbIO " bosibLen
NPOM3BOAUTE/IBHOCTbID,  4YeM  OAWH
cepBep. ObbegnHeHVe cepBepPOB B O4MNH
pecypc  NpOUCXOAUT  HA  YpPOBHE
NPOrpaMMHbIX MPOTOKO/0B.
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B oT/inumMe oT annapaTHOro knactepa
KOMNbIOTEPOB, KJAAaCTepbl OpraHmn3yemble
NPOrpamMmMHoO, TpebytoT:

Ha/nuumd cneuynasibHoro nporpaMmmMmHoOro moayas
(Cluster Manager), ocHOBHOU $yHKLMEN
KOTOPOIro ABAAETCA NoAAEPXKaHNE

B3aMMOZENCTBUSA MEXAY BCEMU CEPBEPAMM —
YsieHaMKM KnacTepa:

°© CMHXPOHU3aUNUN AaHHbIX MeX4Yy BCEMU
cepBepaM — Y1I€EHAMU K/1aCTEPaQ,

° pacnpejesieHne Harpysku (KAMeHTCKmX
3aMpoCoB) Mexay cepBepaMmm — YaeHamu
KnacTepa;
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¢ OT YMEHUNA K/IMEHTCKOIro nporpaMMHOro

obecneyeHnss pacnosHaBaTb CepBep,
npeACTaBASOW NN cobou KnacTep
CepBEpOB, M COOTBETCTBYHOWMM 0O6pa3om
obpabatbiBaTe kKoMaHAabl oT Cluster
Manager;

° @C/IN  KAMEHTCKAaA MporpaMma He yMeeT
pacno3HaBaTb KaacTep, oHa byaet paboTaTb
TO/IbKO C TEeM CepBepoM, K KOTOPOMY
obpaTmMnacb M3HayasibHO, a MpPWU MOMbITKE
Cluster Manager nepepacnpegenntb 3anpoc
Ha Apyrve cepBepsbl, KJIMEHTCKAs NPOrpaMma
MOXeT BOObLlLe AMWKNUTBCS AOCTYNa K 3TOMY
cepBepy (pe3y/abTaT 3aBUCUT OT KOHKPETHOW
peasin3aumm Kaacrtepa).



[IpuMmepbl NporpaMmMHbIX
KN1aCTepPHbIX pelueHUM

o |[BM Lotus Notes @

N

e HP MC/ServiceGuard
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[lpumeHeHue KnacTep cepesepos

B 6oabliMHCTBE C/lyyaeB, KAacTepbl CEpBEPOB
OYHKLUUMOHMPYIOT Ha pasjesibHbIX
KOMMblOTEepax. 3TO MNO3BO/ISET MOBbIWATb
NPOU3BOAUTEIbHOCTb 33 cyeT
pacnpeAeneHna HarpyskuM Ha annapaTHble
pecypchbl 7 obecneumnBaer
OTKA30yCTOMYMBOCTb  Ha  annapaTHOM
YPOBHE.
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OAHaKo, NpUHUMN OpraHusauum knacrepa
cepsepoB (Ha YpOBHE NPOrpamMMHOrQ
NPOTOKONA) MNO3BOAAET WUCNONHATL NO
HeCKONbKY MPOrpaMMHbIX CepBepOoB Ha
OAHOM annapaTtHOM. [akoe MCno/ib30BaHKe
MOXET BbITb BOCTPebOBaHO:

° Npu pa3paboTke N TeCTUPOBAHUM KJACTEPHBDIX
peleHny;

° Npu HeobxoaMMOCTM obecneuynTb AOCTYMHOCTb
KNacTepa TO/IbKO C YYETOM YaCTbIX U3MEHEHUM
KOHOUrypauun cepBepoB — Y/1€HOB KJ1acTepa,
Tpebyowmx mx nepesarpyskm (nepesarpyska
NPOM3BOAUTCA  MOOYEPEAHO) B  YC/IOBUAX
OrpPaHMY€EHHbIX annapaTHbIX PecypcoB.



Camble nponsBoguTte/ibHble K/acCTepbl

CambiM ObICTpbIM KacTepom saBasetcs IBM

Roadrunner (JToc-Anamocckas
HauMoHanbHasa  s1labopaTtopus, CLLA,
CO3/aHHbIV B 2008 roay), ero

MaKCMManbHaA NPOU3BOAUTENLHOCTL (Ha
nionb 2008) coctaBasneT 1,026 MNetadnonc.
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» Camasa ©6bicTpas cuctema B EBpone —
cynepkomnbioTep, BlueGene/P HaxoguTca
B [epMaHumn, B NCCNeA0BaTENLCKOM LEHTPE
ropoga Hnux, 3emna CeepHbin PeunH-
Bectdpannsa, MakcMmanbHO AOCTUIHYTaS
NPOU3BOAUTENbHOCTL 167,3 Tepadnonc.
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e CpaBHUTENbHO [AELEBYIO aJibTepHATUBY
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cynepkoMnbloTepam npeaCcTaBAsAIOT
KNacTepsl, OCHOBAaHHblE Ha
KoHuenuun Beowulf, koTopble cTposaTcs
n3 06bIKHOBEHHbIX HeZ0pOormnx
KOMMNbIOTEPOB Ha OCHOBe 6ecnaaTHOro
nporpammHoro obecnevenmsa. OauH ©3
NPaKTUYeCKnX npuMepos TaKoW
cuctembl — Stone Soupercomputer (Oak
Pnax, TeHHeccn, CLIJA 1997).
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[lporpammHbie cpeAcTBa

e Wnpoko pacnpocTpaHeHHbIM CpPeACTBOM A/
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OpPraHM3aumMmnm MexXCepBepHOro B3aMMOAENCTBUS
apnserca bmubamoteka MPI, nogaepxmBatowas
a3blk C 1 Fortran.

OnepaunoHHaa cuctema Solaris npegocTtasasier
nporpammHoe obecneyeHne Solaris Cluster,
KOTOpoe CAyXuT ansa obecneyeHns BbICOKOW
AOCTYMHOCTM M 6e30TKA3HOCTU  CepBEpOB,
paboTaowmx  nog  ynpaBaeHmem  Solaris.
Ana OpenSolaris cyuwectByer peanmsaymsa ¢
OTKPbITbIM KOAOM noJ Ha3sBaHuem OpenSolaris
HA Cluster.



e distcc, MPICH v ap. — cneymanmsnpoBaHHble
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cpeacTBa AANs pacnapannenmpaHua paboTobl
nporpamm. distcc gonyckaeT napannenbHyto
komnuasaymio B8 GNU Compiler Collection.

Linux Virtual Server, Linux-HA — y3noBoe
MO pna pacnpegeneHns 3anpocoB MeXAY
BblYNCANTENbHBIMM CEPBEPAMM.

MOSIX, openMosix, Kerrighed, OpenSSI —
NONHOMYHKLMOHAIbHbIE K/NACTEPHbIE CPeAab,
BCTPOEHHble B S4p0, aABTOMATUYECKM
pacnpeaensiowme cENER[Y MeXAy
oAgHopoaHbIMM y31amu. OpenSSl, openMosix
n Kerrighed cospatotr cpeay epuHOM
onepaLMoOHHON CUCTEMbI MeXAY Y3/1aMMU.



KomnaHueun Microsoft Boinyckaetca HA-
my  KNACTEpP ANS onepayMoHHON

Windows cuctembl Windows.

HPC Server 2008

R2

> Windows Compute Cluster Server 2003 (CCS),

BbINMYLEHHbIM B WIOHE 2006 roga paspaboTaH
ANS BbICOKOTEXHOJIOTMYHBIX  MPUIOXKEHUMN,
KOTOpble TpebyloT KAACTEPHbIX BbIYMCAEHUMN.
N3paHne paspaboTaHo gna pa3BepTbiBaHUSA Ha
MHOXeCTBe KOMMbIOTEPOB, KOTOpble
cobmpatoTca B Ksactep AN AOCTUXKEHMUS
MOLLLHOCTEMN CynepKOMNMbOTEPA.

> Windows HPC Server 2008
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”
5 & J

Windows
Compute Cluster Server 2003



