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PACMPEAENEHHbIE BbIYUCITEHUA

B Hawwe Bpemsi Tema pacnpeferneHHbix 1 0bnayHbIX BbIMUCIIEHUIA akTyanbHa Kak HUKorga. B gaHHoM
paboTe Mbl pacCMOTPUM, YeM XapaKTepuayloTcs oba Tuna cuctem, ux 0CobeHHOCTH, 0bnacTu NpUMeHeHNs B
MWUPOBOW NpaKTUKe.

PacnpeaenéHHble BbIYMCNEHNA

MoHsaTtne GRID (aHrn. grid — pelwéTka, ceTb) NoapasyMeBaeT WCMonb30BaHWe MHOXKECTBA BblYMCIIUTE-
nen, obbeayHeHHbIX B €AMHYI0 CETb W peluatoLyx NocTaBneHHyo 3agady coobiya. OcobeHHOCTAMM TakuxX
CMCTEM B OTIIMYME OT KINACCUYECKMX SBNAKOTCS:

—  pasbueHe BbIMMCNEHNA Ha NOA3aAAYM;
—  BbICOKasi CKOPOCTb B CMOXHbIX pacyeTax;
—  MacwTabupyemocTb;

—  0TKa30yCTOMYMBOCTb.

OcTaHoBMMCS Ha KaxaoM nyHKTe Bornee nogpobHo.

MpumeHss pa3bueHne BblYMCNEHW Ha Noa3aaaym, Mbl pacrnapannenuBaem pelleHne Halen 3agaym,
TEM CaMbIM MOBbILLAS CKOPOCTb BbIMUCIEHUA. Takue cucTembl 0COBEHHO 3PdeKTMBHBI Npu peweHun NP-
NoMHbIX 3adad, 06paboTkn n3obpaxenwin, Hanpumep, 133, peyeBbix CUTHANOB, CTAaTUCTUYECKOM aHanuse,
MAaLUMHHOM 00y4eHUM (HEPOHHbIE CETM), FTEHETUYECKNX anropuTMax, bronHgopmaruke u 1.4.

C npuxoQoM LUMPOKOMOIOCHOTO MHTEPHETa NOSBUIAch BOSMOXHOCTb OTAaBaTh 4YacTb PECYPCOB CBOETO
MK Ha Hy)abl Hay4YHbIX NPOEKTOB. B kayecTBe nprmepa MOXHO npuBecTy npoekT Folding@Home, koTopbIn Ha
10 Hos16pa 2011r. umeeT mowHOCTb 6 netacpnonc. [Ans cpaBHEHUS, NEPBY CTPOUKY B MUPOBOM PENTUHre
cynepkomnbioTepoB TOP500 3aHMmMaeT cuctema «K computer» ¢ mowHocTbro okono 10,5 netadgnonc, BTopoe
MecTo y «Tianhe-1A» (2,5 netacnonc).

Takve cuctembl MOryT ObITb NETKO MacWTabupyeMsl, T.K. AN BBEAEHUS HOBOMO y3na B CETb Heobxo-
AVMMA MWL eMHMLA BbIMUCIIMTENbHOM TEXHUKKM, C YCTAaHOBMNEHHbIM cneunanbHbiM 0. [JobaBneHne HOBbIX
Y3110B MPOUCXOANT C MUHUMYM NpeaBapUTENbHBLIX HAacTpoek. OrpaHMYeHNst e Ha MacLTabupyemocTb, Bep-
Hee HEBO3MOXHOCTb YBeNM4eHUst ObICTPOAENCTBUS BbIYMCIEHWA NS KOHKPETHOW 3a4aun, orpaHuyeHa 3ako-
HoM AmZana, KOTOpbIi rMacuT, 4To CyMMapHOe BPEMS BbIMONHEHWS 3aa4y, Pa3AeneHHON Ha HECKOMbKO Ya-
CTei, Ha napannesibHoi CUCTEME He MOXET BblTb MEHbLLE BPEMEHM BbINOSHEHUS €€ CaMOro ANUHHOTO dpar-
MEHTa, T.e.
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roe S — nosyvyaemoe yCKopeHue, p — KOnn4ecTBO NpoLeccopoB, f— aons onepauuit, BbINOMHAKLMXCS nocne-
[0BATENbHO (MPY 3TOM NOA A0NEN NOHUMAETCS BPEMS BbINOMHEHWS NOCNEA0BATENBHON NPOrpamMmbl).

OTKa30yCTONYNBOCTb, B 3aBUCUMOCTY OT apXMTEKTYpbl, obecneunBaetcs Nnbo pesepBupoBaHnEM, -
60 cneunanbHbIMK YNPaBnSoWMMI CepBEPaMM, KOTOPbIE YNPaBNSOT KOHTPOSIEM BbINONHEHUS 3adaHW.

Takke xoTenocb Obl OTMETUTb, UYTO HA CEroAHAWHWA OEHb MPOU3BOAWUTENBHOCTb MOOWIBHBIX
YCTPOWCTB 3HauMTENbHO Bo3pocna. Mel npefnaraeM UCnonb3oBaTh WX BbIYUCIIMTENBHbIE PECYPChI B HOYHOE
Bpemsi, BO BpeMsi 3apsiaku u npu BknodeHHom Wi-Fi coeguHeHum.

[locTomHcTBa:

— TexHonorua Grid cuctem nossonser CTPOUTb MOLLHbIE BbIYUCINTENBHbIE KOMMNEKCHI 6e3 oTHoCK-
TenbHO BOMbLLNX (bI/IHaHCOBbIX BIOXXEHWUI No CPaBHEHUIO C KNnacTepHbIMKU CUCTEMAMMU;

— MCnonb3oBaHWE pacnpeaeneHHbIX BbIYMCNEHNA NO3BONSAET AOOUTLCS BHICOKOM OTKa30yCTOI7I‘-II/IBO-
CcTi;



— BO3MOXHOCTb a(phekT BHON 06paboTkM BONbLLNX 06BEMOB LaHHbIX 3@ CYET YMEHbLLEHMS HaKnazg-
HbIX PACXOA0B HA NepeMELLEHNE AaHHbIX K BbIYACIIUTENAM.
HepoctaTtku:

— CITOXHOCTb NMPUMEHEHUA TEXHOJIOTUM OJ1A PELLEHNA 3aAaY pealibHOro BPEMEHN,
— HeobxoaMMoCTb NnepenpoekTnpoBaHnA MO ans pacnpegeneHud BbIYUCTIEHUN.

ObnayHble BblYUCEHUS

ObnayHble BbluMcneHus (aHrm. cloud computing) — Mogenb YCTPOMCTBA BLIYMCIIMTENBHON CUCTEMDI,
Npn KOTOPOW, KNWEHT, He obnagas 3HAUMTENbHbIMU BbIYUCTIUTENBHBIMU pecypcamit (HeobxoauMbIMM 00BE-
Mamu namsiTi v T.4.), NonyvaeT BO3MOXHOCTb MCMONb30BaTh TakoBbIe Ha cepBepe (obnake).

B Takom cucteme KIMEeHT BbICTyNaeT pyKOBOACTBYIOLMM SNEMEHTOM CUCTEMBI, YNIPABMAS 3anycKoM, U
npekpalleHnem paboTbl NPUMNOXEHMS, KOTOPOE MOXHO 3amyckaTb, CITIOBHO Ha NIOKANbHOW MallmHe.

ObnayHble CUCTEMbI OTNINYAIOT CreayHoLLe XapaKTEPUCTUKN:

— 00beanHeHne BbIYUCTINTENBHBIX pecypcos;
- YHI/IBepCHJ'IbeIM AOCTyn K o6naKy;

—  YYET UCMONb30BaHNS BbIYUCTIUTENBHBIX MOLHOCTENA.

ObbeanHeHne BbIMMCNIUTENbHBIX PECYPCOB B TaKMX CucTemax 0003HayaeT eanHbIn uHTepdeic ans
A0CTYNa KO BCEM Pecypcam CUCTEMbI, NPW 3TOM Harpyska aBTOMaTUYECKU pacnpeaenseTca Mexay yanamu, a
KNWEHT MOXeT YnpaBnaTh, N0 CYTW, TOMBKO XenaTesbHbIM reorpaduyeckum nosioXeHMeM ysna (41 noBbl-
LUIEHUS CKOPOCTM 0OMEHA AaHHBIMMK).

YHuBepcanbHOCTb AocTyna K 06naky 3aknto4aeTcsl B TOM, YTO K TaKOW CUCTEME MOXHO MONyyYnTb J0-
ctyn u ¢ K, n ¢ MoBUnbHOro YCTPoONCTBa, HanpUMep, COBPEMEHHOIO TenegoHa.

YYET 1cnonb3oBaHNst CUCTEMbI KIMEHTOM NPOMCXOAUT aBTOMATUYECKN HA HEKOTOPOM YPOBHE abCTpak-
LUnn (06EM JaHHbIX, KOIMYECTBO TPaH3aKLWA U T.4.) M HA OCHOBE 3TWX aHHbIX OLEHWMBAETCS 3a40SKEHHOCT
KIMeHTa.

OBnayHble cMCTEMbI MOXHO KraccuuLmpoBaTth o Tuny obnaka:

— YacTHoe 00nako;
— nybnuyHoe 0bnako;

— rmbpwaHoe obnako
1 no MeToay 0BCnyXmBaHNS:

— apenga N0 (SaaS);
— apeHpa ucnonHutensHom cpeabl (Paas);

— apeHAaa BbIYMCNUTENbHOM MHGPACTPYKTYphI (laaS).

YacTHble obnaka npeaHasHadeHbl 45 UCMOMb30BaHNS OAHOM OpraHu3aLnen, BOSMOXHO KITMEHTaMU 1
noapsiaYMkamm opraHusaumn. Takoe 0bnako MOXET HaxoauTbCs B COBCTBEHHOCTW Kak CaMOW OpraHu3auuy,
TaK 1 TPETBUX SN,

My6nuyHble obnaka npegHas3HauveHbl 4ns UCNONb30BaHNS LMPOKOM Nybnnkon. Takoe obnako HaxoamT-
CS BO Braf€HWUN KPYMHbIX KOMMEPYECKMX, HayYHbIX 1 NPaBUTENbCTBEHHbIX OpraHu3auuin. ®usnyecku Takoe
0bnaKo CyLLEeCTBYET B KOPUCAMKLMM BNafenbLa — NOCTaBLyyKa yCyr.

MMbpuaHoe obnako — 06nako 13 HeCKONbKMX 06MaKoB (YacTHbIX, NyBNMYHBIX), KOTOPbIE OCTAOTCS YHU-
KanbHbIMW, HO CBSi3aHbl. [pumepom Takoro obnaka MOXET CryxuTb 06nako U3 4YacTHbIX obnako, obbean-
HEHHbIX Ans 6anaHCMPOBKM Harpy3ku Mexay coboi.

ObnayHble cuctembl apeHabl MO — Takne cucTeMbl, KOTOPbIE NPELOCTABNSHOT KIMEHTY AOCTYN K KaKo-
My-TO onpefenéxHomy npuknagHomy MO, KOTOpoe OH (KNMEHT) MOXET 3amyckaTb C NIOObIX YCTPOMCTB 3a CHET
YHU(MLMPOBAHHOTO HTEpdenca (Beb-CTpaHuLa) unv KnueHTa ans ero nnatgopmel (Moa nnatopmon Mox-
HO noHumaTb kak OC, Tak 1 pasnnyHble TUMbl BbIYMCTIUTENbHBIX YCTPOWCTB).

ObnayHble CUCTEMbI UCMONHUTENBHOW Cpedbl — CUCTEMBI, KOTOpble NPefoCTaBASKT KMWEHTY HEeYTo
BPOAE YHUULMPOBAHHOMN BbIYMCIINTENBHOM MALUMHbI C FOTOBBIMW WHCTPYMEHTANbHLIMI CPEACTBAMM CO34a-
HWS, TECTUPOBaHMSA M OTNaakK npuknagHoro MO, ¢ BO3MOXHOCTbIO Pa3BEPTHIBAHWS HA HEM HOBOTO MMM YyXke


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

cywectsytoulero 0. B Takon cucteme BeCb HWU3KOYPOBHEBbLIM KOHTPONMb Had pacnpedernieHMeM Bbluncnu-
TEMNbHbIX MOLLHOCTEN OCYLLECTBNSETCS NPOBaNAEPOM, NPEAOCTABMBLLNM CETb.

ObrnayHble cUCTEMbI apeHabl BbIMUCTIUTENBHON MHAPACTPYKTYPbl — Takue CUCTEMbI, KOTOpbIE Npeso-
CTaBNAKT KIUEHTY YHU(UUMPOBAHHBIN UHTEPENC K CUCTEME U JaOT eMy pa3BepTbiBaTh ntoboe MO, BNNoTh
[0 ONepaLyoHHbIX cucTeM. KrneHT, Takum obpasom, NosyyaeT NOfHbIA KOHTPOMb Hag 3TUMU BUPTYasbHbIMA
cUCTEMaMK, He UMest MPK 3TOM KOHTPONS Hag (hU3NYECKMU COCTaBASIOLLMMM CUCTEMDI.

CerogHs OBnayHble CUCTEMbI aKTUBHO MPUMEHSIOTCA BrafenbLamn MOBUIbHbIX YCTPOMCTB, KOTOPbIE
He OTIMYaOTCS BbICOKOW MPON3BOANTENBHOCTLIO 1 BonbluMMM 06bEMamMM namst. ObnayHble cMCTEMbI NO3-
BOMSIIOT, 3annaTvB OAWH pa3 NpoBanaepy, MMeTb AOCTYN ¢ MOOMMbHOMO TenedoHa k nbomy “rsxeénomy” MO,
Hanpumep, Matlab, unn coBpeMeHHbIM KOMMbIOTEPHBLIM Urpam. Kpome TOro, MMeeTcst BOBMOXHOCTb XpaHUTb
00BbEM AaHHbIX CUIbHO BONbLUMIA, YeM AOCTYMHBLIA HA MOBUMBHOM YCTPOWCTBE.

lMpumepamn 0BnayHbIX CUCTEM MOTYT CYXMTb MHOTUE COBPEMEHHBIE NPOEKTbI, BbIAENNM CreayHoLLME:

— Amazon EC2 — o6nayHblIin cepsuc, NpegocTaBnatoLwmMii NpocTon UHTepdenc ans Belibopa, HacTpom-
ku u akcnnyatauuu MO knueHToM. MpefocTaBnseT MOMHbIA KOHTPOMb Hag BbIYUCIUTENbHBIMA PECYpCaMi
BMeCTe C AOCTYNHON cpeson paboTbl;

— DropBox — 06nayHbIit cepBuc pacnpegenéHHOr0 XpaHeHNs JaHHbIX B UHTEPHETE.

[locTonHcTBA:

— obnayHble cucTEMbI NPeaoCcTaBnalT 0606LLEHHbIN MHTEPMENC AN PELIEHNS WMPOKOro Kpyra 3a-
paq;

—  MCMOsb30BaHWe 0BrayHbIX BbIYMCIIEHUI NO3BONSET 4OBUTLCS BbICOKOM OTKA30yCTONYUBOCTH.

HeLocTtaTok — CrIOKHOCTb NPUMEHEHUS TEXHONOTWMN 1151 PeLUeHNs 3aad peanbHOro BPEMEHW.



