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Introduction to cloud computing architecture

BupTyasbHble MAalUUHbI KaK CTaHOAPT pa3BepTbiBaHUsA
o00bekToB

B TeyeHune nocnegHUX HECKONbKNX NeT BUPTYaJibHble MalLWHbI CTaJIM CTaHAAPTOM pa3BepTbiBaHUA
06bekTOB. BupTyannsaumsa pacwmpseT rmbKoCTb, Tak Ha Ha OAHOM 1 TOM )K€ annapaTHOM
obecneyeHnn B 04HOM MeCTe MOryT pa3BoOpPavnMBaThCA U CBOPAYMBATLCS NPUIOXKEHNS, HE
NPVBS3bIBAasACb K KOHKPETHOMY CepBepy. BupTyanbHble MalLWHbI CTAHOBATCS PACNpPOCTPaHEHHON
abcTpakunen-eanHNLIEN pa3BePTLIBAHUSA,MOTOMY YTO OHU NPUBOASAT K 06LEeMY 3HaMeHaTeNto
NHTepgEencobl Mexay NocTaBLWMKaMm ycayr 1 pacpabotymkamu. Micnonb3oBaHme BUPTYasbHbIX
MalUWH 015 pa3BepTbiBaHNS 06bEKTOB AOCTAaTO4YHO B 80 NpoLIEeHTax Cly4aeB UCMOJIb30BaAHMAN
MOMOraeT yA0BAeTBOPATb NOTPEOHOCTSAM BbICTPOro pa3BepThiBaHNS U MacTabrpoBaHNS
NPUIOXEHWUA. BupTyanbHble NPUbopPbI-3TO BUPTYasIbHbIE MaLUWHbI, KOTOPbIE BKJIOYAOT NPOrpaMMHoe
obecneyeHne, KOTOPOE YaCTUYHO WJIM NMOJIHOCTLI0 HACTPOEHO 418 3aMycKa cneununyecknx
nporpamm, Taknx kak Web cepBepbl nnu cepepbl 6a3 AaHHbIX U Aajiee yBeIM4MBaeTCs
BO3MOXXHOCTb M0 CO34aHNI0 N ObICTPOMY pa3BEPTLIBAHWNIO MPUIOXKEHNA. KOMOUHALUMW BUPTYanbHbIX
MalUWH 1 BUPTYaJibHbIX NPpMOOPOB, KaK CTaHAApTa Pa3BepTbiBaHMA 0ObEKTOB -KJIlOYEBOE CBOWCTBO
Cloud computing. O6nayHble BblYMCAeHNs 0ObIYHO A0MNOAHATCA 061a4YHBIMUK XpPaHUAMLWaAMU,
KOTOpble NPeaoCTaBAATCS BUPTYasIbHbIMU XpaHunuwamu Yyepes API, KoTopble 061eryatoT xpaHeHne
obpa3oa BMPTYasibHbIX MalLWH, UCXOAHbIX (haliN0B AN KOMMIOHEHTOB TaKMX Kak Beb-cepBepsl,
NH(OPMaLINS O COCTOAHUW MPUIOXKEHWI U BaXKHas BU3HeCC nHgpopmaums.

The on-demand, self-service, pay-by-use model

Bce 3Tn Tpu mogenn,apndowmecs nepsoHadansHbiMn gna CC Tak e paMWnpsaTCcs B YCI0BUSAX
3TUX TeHAeHumMn. Mogenb on-demand nomMoraeT NoAAEpPKMBaTb aCMNeKTbl UCMOIHEHNSA U KaYecTBa Ha
YpPOBHE CepBUCOB. self-service No3BosseT opraHM3aumnsaM Co34aBaTb 31aCTUYHOE OKPY)KEHME,
KOTOpOE iBNSieCs pacluMpsiemMbiM U OCHOBbLIBAETCS Ha NapaMeTpax 6oMbLlLIMX Harpy30KM napameTpax
LeNIeBOr0 NCNOJIHEHMA. Pay-by-use- MoXXeT NpeaoCcTaBNATb pa3nyHble BUAblI apeHabl 06opyaoBaHums,
MUHUMabHbIA YPOBEHb 06CYXMBaHNSA(YCNYr) KOTOPOr0 rapaHTMPyeTCs NpoBanaepoM.

BupTyanusaumsa aBnseTcs KAo4YeBbIM MOMEHTOM 3TUX Moaenei. IT opraHm3aunm MMerT
npefcTaBAEHUS 0 TOM, YTO BUPTYann3aLms no3soaseT 6bICTPO 1 NPOCTO CO3A4aBaTb KOMUK
CYLLECTBYIOLLErO OKPY>XXEHWS, MHOT 1@ BOBJIEKASA CJIOXKHbIE BUPTYasibHble MaLUUHbI (MOAAEPXKKY
TecToB, pa3paboTKM 1 nepepacnpeneneHne akTUBHOCTN) CTOMMOCTb 3TUX OKYXXEHUIA MUHMAJbHA,
MOTOMY YTO OHW MOTYT COCYLLECTBOBATb B OKPY)KEHMM 0HOro 1 Toro xe production server-a,
MOTOMY YTO OHU UCMONb3YIOT HECKOIbKO PecypcoB. MpunioXKeHns 34ecb SBASIOTCA
MacwTabupyemMbIMU 1 UMEIOT BO3MOXXHOCTb ObICTPOro yaaneHHoro goctyna.

NHdpacTpyKTypa nporpamMmMupyemas

PaHblUe apXUTEKTOpPbI AOJHKHbI OblIM ONpeaennTb KakuMm 06pa3oM passinyHble KOMMOHEHTbI byayT
pacnosiaraTbCs Ha CepBepax, Kak OHW ByayT cBsA3aHbl Mexay cobown, omkHbl 6Ban obecneynTb
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onpeaeneHHyto BOCCTaHaBAMBAEMOCTb 1 MacluTabrpyemocTb.Cetvac pa3paboTynku MoryT
nconb3oBaThb cloud APl He TONbLKO ANS CO34aHNS CTPYKTYP NPUI0XKEHWUI Ha BUPTYabHbIX
MaLLUMHAX,HO TakK Xe U3MEHATb UX MNPV U3MEHEHUN paboyei Harpysku,

PaHblle ans obecrnevyeHns MHOronoTOYHOro NapasienbHOro BbiNOJHEHUS N0J1b30BaIUCh S3bIKOM
java, Tenepb CyLECTBYET BO3MOXHOCTb OJIHOBPEMEHHOI0 CO3AaHNS HECKOJIbKUX B3aUMOCBS3HbIX
MaLLMH. O4eHb Ba)KHO CMELLIEHNE OT apXMTEKTOpPa K pa3paboTumKy-apxXuTekTopy.

MpuMep pasBepTbiBaHuA web-npunoxeHun

Mpumep kak kKombrHauma BupTyanmsauum u self-ceperca cnocobCTBY0 pa3BepThbiBAHNIO
NpUNoXXeHUn, Byaem cHnTaTh , 4TO ABa CBA3HbLIX NPUSIOXKEHUS pa3BepThiBatoTcs B obnake. 1.
Pa3spaboTyumk posxkeH BbibpaTb 6anaHcMpoBLLKK 3arpy3ku, Web cnyxb n cepsepos Bl 13
6rnbnnoTekmn ¢ 3agaHHON KOHpUrypaumen obpasa BUpTyasbHON MallKHbI 2.Pa3paboTynk fomxeH
CKOH(UTKpMpPOoBaTb Ka)kAbl KOMMNOHEHT A5 nojyvyeHus Tpedyemoro obpasa. banaHCcMpoBLLKK
3arpy3kmn goskeH bbiTb HaCcTpoeH. web- cepsep 3anoHAETCA 3TUMK CTAaTUCTUYECKMMUN AAHHBIMU
AN 3arpy3kun ux Ha storage cloud ,npubopbl cepeepa NPUNOXKEHNI 3aMONHATCA AMHAMNYECKUM
KOHTEHTOM A9 canTa. 3.Pa3pabaTbiBaeMblil KOL YPOBHA HAACTPOMKN B HOBOW apXUTEKType
cooTBeTCTBYeT TpeboBaHMAM cneunduyHecKnx npunoxkeHnin. 4. Paspabotymky BeibrpatoT WabnoHbl,
KOoTopble bepyT 0b6pa3bl 419 Ka)XA0ro yPoBHA 1 pa3BopaynsatoT nx, obpabaTbiBaloT BONPOCHI
MacwTabupoBaHus, 6e3onacHOCTM 1 ceTeBble. 5.6e30NacHOCTY, BbICOKUIN NOKa3aTelb HafeXHOHYTUM
Beb-npunoxeHnn pacteT. Korga npunoxeHne Hyxxaaetca B 06HoBAeHUN, 06pa3bl BUPTYanbHbIX
MaLUMH MOryT BbITb 06HOBMEeHbI. Cloud computing NpUHMMaeT 3a UCTUHY TO, YTO BCE BPEMEHHO U
npoLLe nepepasBepHyTb BCE MPUJIOXKEHNE, HEXEeOWN CTaBUTb Ky4y NaTyen Ha BUPTYasibHble MaLUWHbI.

=]

CepBuCbl NpeaocTaBaseMble Yepes ceTb

Moyt camo cobow pasymeeTcs, 4T0 0b6n1aYHble BbIYUCSIEHUS UMEIOT TEHTEHLMIO pacLUMpeHns
MOCKOJIbKY YCNYrn CTAHOBATCA AOCTYMNHbIMU Yepes ceTb. [pakTuyieckn Kaxkaas brnsHec-opraHm3auns
ncnonb3yet Beb-nHTepdencol B CBOMM MPUNOXKEHUAM, 015 BO3MOXHOCTU AOCTYNa KJIMEHTOB K 3TUM
NPUJIOKEHNSAM Yepes3 MHTEPHET, UK XKe OHWN ABASIOTCA BHYTPEHHUMUN NPUIIOKEHUAMU, KOTOPbIE
CTAHOBATCHA AOCTYMHbIMW 4N15 YNOJHOMOYEHHbIX COTPYAHUKOB, NAapTHEPOB, MNOCTABLLNKOB,M
KOHCYNbTaHTOB. KpacoTa MHTepHeT-ycnyr Ha 6a3e, KOHeYHO, ABASETCA TO, YTO NPUIOKEHUS MOTYT
ObITb 4OCTYMHbI B t060oM MecTe u B ntoboe BpeMs. XoTs NpeanpusaTs, XopoLo 0CBeA0MIIEHbI O
BO3MOXHOCTUK 6e30MnacHom CBA3M € noMoLbio Secure Socket Layer (SSL) wudpoaHus, Hapagy C
CUNbHON ayTeHTUdUKaLmen, yBennyeHne AoBepus K BblYMCAUTENbHON cpefie obnaka Tpebyet
TLATENBHOIO N3YYEHNSA Pa3INYMIA MEXOY KOMMNbIOTEPHON TEXHUKOM NPpeanpusaTuin n obnayHbiMm
BblYMCAEHMAMN. [Tpn NpaBUIbHOM apXMTEKTypae AOCTaBKa 4Ype3 NHTEPHET MoxeT obecneynTb
Heobxoaumbl rMbKOCTb M 6e30NacHOCTb,NPeANpPUATUSAM BCEX pa3MepOB.

Ponb OTKPbLITOro NporpaMMHoro obecneyeHus

MporpammHoe obecneyeHme ¢ OTKPbITbIM UCXOOHBLIM KOAOM NO3BOASET NPUIOXKEHNUSAM, CO34aHHbIM
Animoto, MmacwTabupoBaTbca Ao 3500 ciyyaeB B Te4EHME HECKAOJIbKUX AHEN. JIerkoCTb
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KOMMOHEHTOB C OTKPbITbIM KOZLOM MOXXET ObITb MCMOJIb30BaHa A9 COOpKM 6ObLINX MPUNOXKEHMNS,3TO
B CBOIO 04epedb YBEMBUYAET POJib OTKPLITOr0 MPOrpaMMHOro obecneyeHuns, Hanpumep aaropuTm
MapReduce, KOTOpbIn MOXET ObITh 3anyLLeH B OKpPY>XeHun cloud computing 6611 ogHMM 13 hakTOPOB
CTUMYNNPOBAHUS Pa3paboTYMKOB.

Mopnenu undpactpyktyp B cloud computing

CywecTsyloT Tpu Buaa mogenen:public, private,hybrid clouds public clouds 3anyckatoTcsa Tpems
CTOPOHAMU M MPWJIOXKEHNS OT Pa3JIMYHbIX KIMEHTOB MOX0XMN Ha cMeck cloud’s servers, storage
systems, n networks.

oaHUM 13 npeumyects public cloud -3To T0, 4TO OHM rope340 60JbLLE HEXeNK private y YacTHbIX
KOMMaHW, N NpeanaratT BOXMOXHOCTM MacwTabupoBaHna BBEPX 1 BHUX N0 TpeboBaHuMio. YacTu
public cloud MoryT 6bITb Bblpe3aHbl A5 SKCKAO3NBHOMO NCMOJb30BaHNA eAUHNYHBIMW KIIMEHTaMN,
C034aBas BMPTYyalsibHble MPMBATHbIE LLEHTPbI AaHHbLIX. Tenepb KANEHTbl MOTYT MaHUMNYIMPOBaTb HE
TOJIbKO BUPTYanbHbIMW MaLLUMHAMK, HO U CepBEPaMK, CUCTEMAMUN XPaHEHUS OAHHbIX, CETEBbIMM
YyCTPONCTBAMW N TOMNONOrNEN CETH.

private cloud nctponTcs Ana 3KCAO3UBHOMO UCNOJIb30BaHNA UK NS € QUHUYHOTO
KNMeHTa,NpefocTaBnseT KOHTPOJb HaZ Bcer nHdopmMaLmen. MHppacTpykTypa KOMNaHUu
CoBCTBEHHUMNKA MMEET KOHTPOIb Ha TeM, Kak NpuioXKeHune pa3sopadnsBaeTcs Ha Hel. Private cloud
MOXXeT pacnonaraTbCsa B AaTaleHTpe ,KOMMaHUN TakK e MOXYT BbITb 3anpoCcTo pa3BepHyTb
NPUNOXKEHNeE.

YacTHble obn1aka CTPOATCA UCKIIIOYMTENbHO A9 UCNOJIb30BaHWA OQHOMO KAneHTa, obecneynsas
MaKCMMaJibHbIl KOHTPOJIb HaA4 AaHHbIMK, 6e30NacHOCTUN 1 KadecTBa obcnyxmBaHus . KomnaHusa
BNafeeT NHPPaCTPYKTYPOW, a TaKKe KOHTPOJIMpyeT pa3MeLLeHHble Ha HeN NPUNoXKEeHUSI0. YacTHbIe
obnaka mMoryT BbITb pa3MeLleHbl B LleHTpe 06paboTkn faHHbIX NPpeanpuUaTURn, N OHM TakXe MOryT
ObITb pa3BepHyYThbl pa3MeLLeHHOM Ha 0bbekTe. YacTHble ob6n1aka MOryT ObITh CO34aHbl U YNPaBAAOTCS
cobcTBEeHHbIMK UT-0praHm3aumamy npeanpuaTns nnm obnakom ycnyr. 3ta MoAesb AaeT KOMMaHUAM
BbICOKUI YPOBEHb KOHTPONS HaA UCMOJIb30BaHNEM PeCypCoB.

CmMelwaHHble obnaka 310 KombrHaumsa private n public Mmogenein. Bo3MOXXHOCTb YBENNYNTb YaCTHLIN
obnaka 3a cyeT NybANYHbIX MOXET 6bITb NCNOJIb30BaHUSA NpK BbICTPLIX KoslebaHnsx paboyen
Harpy3ku(noanep»xxka npunoxxexHunn Web2.0).M'mbpmnaHas Moaenb MOXXET TakK XN MCMONb30BaThCS
npu 3annaHMpoBaHHON paboyein Harpyske.34ecb Cpeamn BONpoCcoB, KOTopble Hago byneT
PaccnoTpeTb -3TO OTHOLIEHNE MeXAY XXaHHbIMK 1 06paboTKOM AaHHbIX.

ApxuTtekTypHble ypoBHU Cloud Computing

Cloud computing npepnaraeT ycnyru, KoTopble MOryT 6bITb pa3aeneHbl Ha Tpy KaTperopumn:software
as a service, platform as a service u infrastructure as a service. Obwias CTpyKTypa COOTBETCTBUSA
annapaTHoro obecneyeHns U NPOrpaMMHOr0 NPUBEAEHA HUXKE:
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MHTepdencol nporpaMMmMpoBaHus npuno>xeHuu B cloud
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OOHOM 13 KNOYEBBLIX XapaKTepUCTUK, oTanvarowmx cloud computing cTaHgapTHOr0-3TO TO, YTO
NHPACTPYKTypa ABASETCSA NporpaMMupyemon. BMecTo pusnyeckoro pasmeLLeHns CepBepos,
XPaHUNLL N CETEBbIX PeCYpPCOB A5 NOALAEPXKKN MPUNOXKEHU,pa3paboTymMKy onpenensioT Kakue
NOEHTUYHbIE BUPTYasibHble KOMMOHEHTbI HaCcTpamBaTb U CBA3bIBATh , BKJOYAA TO, Kak obpassbl
BUPTYasbHbIX MALUWH N JaHHbIE MPUNOXEHU By YT nonyy4aTbcs U xpaHUTbCs B cloud storage. OHm
onpenensitoT Kak 1 Korga KOMNoHeHThl byayT pa3BepHyThl Yepe3 APl, KoTopble cneunguumnpyoTcs
cloud npoBangepom.

9T0 aHaNorn4yHo Tomy,kak pabotaet File Transfer Protocol (FTP) : FTP cepBepbl KOHTPONMPYIOT CBA3M
C KJIMEHTOM, KOTOpPbIe OCTAlTCA OTKPbITLIMK B Te4YeHMe BCero cpoka ceccun. Korga anibl L0SKHbI
ObITb NepefaHsbl, yrnpasasoLLee coefHeHNe NCN0Ab3yeTcsa ANa obecnednTb NCTOYHUKA AN UMEHN
(hanina Ha cepsepe, 1 0bpaLLasCb K UICTOYHUKY MO HY)XHOMY MOPTY NPOUCXOAUT nepenaya ¢anos. B
HeKoTopoM cMmbicie, “cloud computing APl noxox FTP yripaBneHns KaHasoM: OH OTKPbIT B Te4eHune
BCEro CpoKa MCnosb3oBaHuna obnake, 1 OH onpefenseT, HAaCKONbKO UCMONb3yeTcs 061aKo B KOHLE
npenocTaBnUTb YCAYrM NPeayCMOTPeHHbIe pa3paboTumkamu. icnonb3oBaHue APl ons KOHTPOASA Kak
ncnonb3ytowencs obnavyHon NHGpPacTpyKTypsl TanT B cebe NoaBo3HbIE KaMHU. B oTanyue oT ftp
npoTtokona cloud APl He CTaHLapTW30BaHbI, 4TO ABNAETCA eCTEeCTBEHHbIM A4 Nobon oTpacau,
HaxoAsLlencs Ha Ha4yaloHON CTafumn Pa3BUTUS.

MpeumywectBa Cloud Computing

Ncnonb3oBaHue cloud computing nMeeT MHOXXECTBO NPenMyLLLECTB:
* COKpalleHne BpeMeHU 3anyCcka 1 BPEMEHN OTKIINKA.

(BoCTaTO4YHO BLICTPO peLaTCa pecypcoeMKmue 3afadn, 4To U yMeHbLUaeT BPEMEHHbIE 3aTpaThl)
* MUHU3ALNS PUCKOB MHPPACTPYKTYPbI.

(3TO 04eHb Y0OHO AN MasibiX KOMMAHWIA, KOrAa HEU3BECTEH UTOrOBbIA Pe3ynbTaT U HET XeNaHus
TpaTuTb 6oNbLIME pecypcbl Ha NPUBpeTeHNe NOPOrocTosALEero obopynoBaHNS)

® CHXEHNE CTOUMOCTMW.
EcTb pag npusHakos Cloud Computing, KOTOpbIA NO3BONSET CHU3UTL 3aTpaThbl:

1. ApeHaa MHMOPaCTPYKTYpbI(HET 3aTpaH Ha npeobpeTeHmne)
2. MpwunoxeHns paspabaTbiBatOTCS B OCHOBHOM MyTeM COOPKM a He NPorpaMMmnpoBaHuns, 4To
yBENNYMBAET TEMIMbI Pa3BepPTbIBaHNS HOBbLIX MPUI0XKEHWUIA.

* yBeJ/IN4eHMe TeEMMNOB WHHOBALNN.

Cloud Computing MoXeT cnocobCcTBOBaTb MNOBbLILIEHNO TEMMOB MHHOBALMOHHOW AEATENIbHOCTH.
Hn3Kas CTOMMOCTb BCTYNNEHMS HA HOBbIE PbIHKW, CO3AAET YC/I0BUS, MO3BOASIOLLME CTapT-an
KOMMaHWM pa3BepTbiBaTb HOBbIE MPOAYKThbI ObICTPO 1 MPU HU3KKX 3aTpaTax. ITO NO3BOASET MENKUM
KOMMNaHusM 6osee 3¢HEKTNBHO KOHKYPMPOBATh C TPAANLIMOHHBLIMU OpraHM3aLusMu.
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ApXxuTeKTypHble Bonpochl laasS

N3MeHsalOTCA APXUTEKTYpPHbIe NoAX0oabl

B 90-x ropax 3alle pa3roBop, 0 TOM,KakK AEKOMMO3POBaTb NPWUIOXKEHNS Ha Pa3INyHble KOMMNOHEHTbI
1 [lanee Kak pa3BopaYMBaTh 3TV MPUIOXKEHNS HAa OTAEJNIbHbIX CEPBEPAXB MOPAAKE ONTUMMU3ALIUN
HedyHKLIMOHaNbHbIX TPeboBaHNS TakMX Kak MacTabnupyeMocTb, 4OCTYMHOCTb , JIEFKOCTb
ynpaBieHus n 6e3onacHOCTb. Ha cerogHsAWHNIA AeHb NoAAEPXMBAETCA AEKOMMNO3NLNSA apXUTEKTYP
MPUIOXXEHWNIA, @ B UTOre pa3BepTbiBa€TCSA Ha 06 beAVHEHHON apXUTEKTYPE, KOTOPas MCMO/b3yeT
BupTyanmsaumto. Cloud Computing npofo/mKaeT MATK Mo NyTU NpefocTaB/eHNs NPOrpaMMUpyemMoro
Pa3BepTbIBaHUS apXMTEKTYP NPUIOXKEHWNI, B KOHEYHOM cyeTe obellaeTcs npefocTaBfieHne
AnHaMmyeckmx data ueHTpos. C cloud computing pe3ko noBbiwaeTcst 3PHEKTUBHOCTb. Ecnn
MPUNOXKEHNE HENb3A cAeNlaTh ObICTPLIM 1 NPOrPaMMUPYEMbIM, 3HAYUT OHO HE COOTBETCTBYET
Moaenu.

N3MeHseTCA AU3alH NPUIIOXKEHUN

B npoLusioM, NpUIoXKeHMs CTPOUANCL Ans 06paboTKM 6obLIMX HArpy30K NyTeM BEPTUKASbHOMO
MacLITabupoBaHus, TO eCTb A00aBAeHNS 6ObLINX PU3UYECKUX PECYPCOB Ha MALLNHY, Cernyac
npoun3soLlen Nepexos K ropusoHTaNabHOMY MacCLLUTabUPOBaHWIO, PacrpeaeNeHHbIM BbIYUCIEHNUAM.

Bbicokas Nnpou3BOAUTEJNIbHOCTb

KnacTepHble BblHUCNEHUS, MO3BONIAIOT B pa3bl yBeNYMBAThL MPOU3BOAUTENLHOCTb NpUsioXeHui,cloud
computing aBseTCcsa NpsMbIM NOTOMKOM grid TEXHOI0rUiA.

Cucremsl ynpaBJieHuA 6asamm AaHHbIX

Cnctembl ynpasieHnsa 6a3aMum faHHbIX afanTupoBaHHbl 418 paboTel B 061a4HbIX cpefax nyTem
rOpPU30HTaNIbHOro MaclwTabupoBaHma cepepoB H6a3 faHHbIX 1 Tabnuy pasfenos Mexay HUMK. ITa
TexHWKa, n3BecTHa Kak sharding, no3eBonseT HeCKosIbKMM 3k3emnasapam b (4acTo
MySQL)macwTabmpoBaTb NPON3BOAUTENBHOCTL B cpefe obnaka. BmecTo Toro, 4Tobbl nMeTh AOCTYN
K €OUHOWN LeHTpasibHOW Bll, NpnaoXXeHna Tenepb MMEKT AO0CTYN K OAHUM U3 MHOrOYUCEHHbIX BJl, B
3aBMCMMOCTW OT TOW 4eCTU LAaHHbIX, B KOOTPbIX OHW HY>XAA0TCA.

CPU obpaboTka

MprNoXeHns, OpUeHTUPOBAHHbIE HA aKTUBHOCTL TuMa frame rendering, Tenepb BMECTO Cco34aHuMA
OTLENbHOr0 NOTOKa MOryT CO3[1BaBTb OTAEJIbHYIO BUPTYaJibHYIO MaLUWHY, YTO YBen4YnBaeT
NPON3BOAMNTENBHOCTb 3@ CHET FOPU30OHTAJIbHOrO MacWTabuposaHus.
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OO6paboTka AaHHbIX

OCHOBHbIE MHCTPYMEHTbI-UHCTPYMEHTbI pa3BKBaloOLLMECS Open source coobLecTBOM, KOTOpbIe
nomoratoT B 06paboTke 60blMX 06BEMOB AaHHbIX U fajiee CIMBAOT pe3ybTaTbl B €AUHbIN
npouecc obpaboTkn. Hanpmumep Hadoop 3T0 open source pa3paboTka ans ppenmsopka MapReduce
KOTOpas COBMELLAET pa3BepTbiBaHME paboynx BUPTYasbHbIX MaLLWH C AaHHbIMUW, KOTOPbIE OMH
NCMNOJb3YIOT.

MocnepoBaTesibHbIN U CTAOMIbHBIK CNOK AbCTPArupoBaHusA

Cloud computing yBennynBaeT ypoBeHb abCTpaKLMy Ha CTObKO, YTO BCE KOMMOHEHTbI ABAATCS
abCTpakTHBIMU AN BUPTYaNN3NPOBAHBLIMMK, N MOFYT BbITb NCMONL30BaHb! 4J18 BbICTPON KOMMAHOBKM
NPUIoXKEeHUA 1 nnaTdopma 6onee BLICOKOrO YPOBHA.ECIM KOMMOHEHT He ABNAETCS
nocnefoBaTesIbHbIMM U YCTONYMBLIM CNOEM A1 KNNEHTa UAW y3/1a OH SBASETCSA He NOAXOAALMM A1A
cloud computing. CtaHgapTHas eanMHULA pa3BepTbIBaHNA -3TO BUPTYyasibHas MallMHa,KoTopas no
CBOEN Npupoae npefHasHavyeH ans paboTbl Ha abCTpakTHOM ypOBHe annapaTHOW NaaThopmbl.B
Cloud Computing Ba)xHO noaaepxBaTb MOLeNb, a He obpa3ecnn noaaepxmBaeTcs Moaenb, obpas
nonyyaetcs us mogenun. Obpas BMpTyasibHOM MalUMHbI ByaeT Bceraa MeHsATbLCSA, MOTOMY YTO YPOBHM
nporpaMMHoro obecneyeHuns scerga byayT Hy)KAaTbCa B NaT4yax, 0OHOBAEHUAX N PEKOHPUTYypaLUsX.
YTO He M3MeHseTCH, Tak 3TO NPOLLECC CO34aHNS BUPTYasIbHON MaLUUHbI U 3TO TO, Ha YeM
pa3paboTymKm LOMKHBI CHOKYCUPOBAThL CBOE BHMMaHMeE. Pa3paboTinkm foKHbI CTOUTb
BMPTYyaJibHYI0 MalLMHY B C/iefyloLen nepapxmm(nocnenosaTtesisHOCTM) web-cepeep, cepeep
npunoxxenHus, cepsep b MySQL Ha obpa3e OC, ycTaHOBKa naTyen, U3MeHeHMs 1 obmx
KOMMOHEHTOB Ka)kA0oro ypoBHs. PoKycupoBaHme Ha mogenu (ny4ywe 4yem obpas BUPTYyasibHOM
MaLlWHbI) no3sonseT 0bHOBNATL N0 HeobxoaumocTn, No Mepe fobasneHns B MoLesb HOBbIX HAbopoB
KOMMOHEHTOB.1pn HanM4ynm CTaHAappTHON eANHULN pa3BepTbiBaHMA cloud apxuTeKkTopbl MOryT
nCnosb30BaTb “nNpubopbl”, KOOTPble MOMOralT 06ecne4ynTb CKOPOCThb Pa3BepThIBAHNA NPWN HU3KOW
CTOMMOCTU. Pa3paboTymkn foMKHbI MCNONL30BaTh “Npubopkl”, KOOTPbIE NPeaBapPUTENBHO
HacTpoeHbl ANns 3anycka Hadoop Ha OpenSollaris 0S,3anMonencTsyto Yepes appliance’s API.
ApXUTEKTOpPbI MOMYT MCMOJIb30BaTh COAEPXKUMOE KOMMYTaTOPOB A1 pa3BepThbiBaHMA He Kak
(husnyeckmx yCTponcTB, a Kak BUpTyanbHbIX “npnbopos” (ycTponcTs). Bce 4To Heobxoanmo ans
pa3BepTbiBaHNSA-3TO Bwanmogenctame ¢ APl nan GUL.

CTtaHpapThl, NOMOraiowme pewmnTb TPYQHOCTH

Cloud Computing nmeeT HECKOJIbKO CTaHOapPTOB 1 CTaHAAPTHbLIX KOHUIypaumin,HanpaBJ/ieHHbIX Ha
COKpaLLeHne CTOMMOCTM 06CNyXUBaHUSA U pa3BepThiBaHUA. ECTb CTaHAapThl, KOTOPbLIE AenaloT
npoLecc pa3eepTbiBaHUSA NpoLle, 3To 6osiee BaXKHO, HEXENN Hann4ymne COBepPLUEHHO HAaCTPOEHHOM
oKpy>atoLlen cpeabl Ans pabotel. 3aech gencreyeT npasuno 80/20:CC gokycnpyeTcs Ha
HeCKOJIbKN3 CTaH4apToB, KoTopble noagepxunsatoT 80% Bcex ciy4aeB npuMmeHeHus. CTaHgapT
BEPOATHO ByAeT BKAOYaTh TWUM BUPTYabHOM MalLMHbI, ONPaLMOHHYO CMCTEMY B CTaHAapTe obpasa
BMPTYasibHOWN MaLlUWHbI U NOALEPXKKY A3bIKOB NMPOrpaMMUpPOBaHUNS:

e Tunbl BUPTYabHON MaLLUNHBI.IPUMEHNTENBHO K COLMANbHBIM CETAM, U30A5SLUN ANs
6e30MacHOCTM 1 BbICOKMIA YpOBeHb abCTpakLuum Ans NOPTUPOBAHNS PEKOMEHAYETCS
ncnosib3oBaTb Typell BUPTYyanbHON MalUMHbI. [15 BbICOKOWM MPON3BOANTENBLHOCTY 1
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BU3yanunsauum nNpunoXXeHun, HenocpeaCcTBEHHO 419 AOCTYNa K annapaType 415 AOCTUXKEHUS
MaKCUMabHON NPOU3BOANTESNIbHOCTU HeobxoaAnmMo ncnosb3osate TYPEl BUPTyanbHbIX MaLUWH.

e [peaBapuTeNbHO yCTaHABAMBAEMbl U HAaCTpaBaeMble CUCTEMbI. NPOrpaMMHoe obecneyeHme
Ha BUPTYaJibHbIX MalLUMHaxX AO/HKHO NOALEPXKUBATLCA TaK XKe KaK 1 Ha (hU3NYecKnx cepeepax.
NmeeTca HebonbLion Habop cTaHAapTOB AN5 NOALEPXKM KOHDUIYpaLuii, paspeLlatoLmx
pacpaboTynkKam NCMONb30BaTb TEKYLLYIO NOALEPXMBaeMyO VM.,

Korfa Tekywasa KoHpurypaumsa obHoBnseTCs, MoAeNb, ANKTYIOWAasn HaCTPONKKN AOSIXKHa ObiTb
pa3paboTaHa Tak,4Tobbl ObII0 NErKo BHOCUTb U3MEHEHUS B HOBYIO BUPTYasbHbIO MaLlLUHY. TO Xe
camoe [0/KHO ObITb BEPHO A1 YCTPOMCTB, rAe TeKyLasn Bepcus MoxeT BblTb HaCTpoeHa C
MOMOLLbIO CTaHAAPTHbIX UHTepdencos API.

* VIHCTPYMEHTbI 1 A3blKW. [peanpusaTna O/KHbI CTaHAAPTU3MPOBaTh UCNOJIb30BaHME A3bIKOB
java n Ruby on Rails. Manbin 6usHec moxeT cTaHAapTu3nMpoBaTb PHP Kak npeanoyTuTenbHbIN
NHCTPYMEHT AJ19 NOCTPOEHNS NPUI0XKEHMI. MNOCKOAbKY 3TN CTaHAaPTbl LOCTAaTOYHO CTapble B
KoHTekcTe CC, OHM Ha4yMHaT hopMmnpoBaTh creayowmin cnon, PaaS(nnaTtdopmMa Kak cepsuc).

Cucremsl BUPTYaJIU3auuUn U UHKaNCynaumMm nogpep>xuvealot pe(baKTopuHr

Kofa Hag npuioXKeHneM Mpou3BoaANTCA pethakTOPUHT U CO3Aat0TCA NyTEM KOMOUHMPOBAHMUA 1
HaCTpoWMKK Habop 06pa3oB BUPTYasbHbIX MALUNUH U UHCTPYMEHTOB” NpnOOPOB”, akLLEHT AenaeTcs Ha
TOM, 4YTO KOHKPeTHasa BMpTyasbHasa MalwmHa paboTaeT, HO He 3HAeT Kak 3TO
peann3oBaHo.BupTyanusaums n MHKaNCynsaLmna CKpblBatoT AeTanum peanmsaunm n gokycupyT
pa3paboTYMKOB Ha MHTepdencax N ME)XXKOMMOHETHbLIM B3aUMOAENCTBMEM.ITN KOMMOHEHTbI A0/KHbI
NpenocTaBNATb CTaHAAPTHbIE MHTepdeckl AN Toro, 4Tobbl pa3paboTynky Moram BuICTPO 1 NPOCTO
pa3pabaTbiBaTb NPUI0XKEHUSA-ITO KaK NCMOb30BaHNE TEX WM UHbIX albTEPHATMBHbLIX KOMMOHEHTOB
C NOX0XXen (hYHKLMOHANbHOCTLIO B 3aBUCUMOCTM OT MPOU3BOAUTENBHOCTU U CKOPOCTN.
Pa3BepTbiBaHME NPUNOXKEHNI MPOU3BOANTCA NPOrPAaMMHO U fla)ke MporpaMmbl pa3BepTbiBaHUSA
NPUAOXKEHWNA MOFYT ObITb MHKANCYAMPOBAHbLI U MO3TOMY MOIFYT MCMOJ1b30BaTbCS MOBTOPHO.
®dunocotuns 06n1adHbIX BbIYMCIEHUSA 418 NOOAEPXKKU NPUIOXKEHUI -HE YCTaHaBAMBATL NaTyn, a
nepepasBepTbiBaTb. YNpaBieHne MoLesbio, KOTopas Co34aeT BUPTYyasibHble 0bpa3sbl MaLlluH
ynpowaeT 3Ty npouenypy. Mocne passepTbiBaHUSA WX BbiMyCKa HOBbIX BEPCUN MALLWH MYTEM
0OHOBJIEHNS KOMMOHEHTbI BUPTYaJIbHbIX MaLLMH NPUMEHSAIOT WabsioH NPOeKTUPOBaHUSA ANS
nepepa3epTbiBaHMA. Korga pa3paboTynky gopabaTbiBatoT BUPTYasibHYO MaLLWHY, TOIbKO O4MWH
obpa3 BUpTYyasibHOWM MaLUUHbI 0OJ/KEH BblTb CO34aH, OCTalbHble OO/KHbI ObITb TUPAXMPOBaHbI U
pa3BepHyTbl NporpaMMHo. VM O0/KHa UMeTb Bepcuio ansa obnervyeHms otkata B ciyyae
HeobxoaMMOoCTH.

Fopu3oHTasnbHOe MacwTabupoBaHue

Wcnonb3ysi ropu3oHTasbHOE MacliTabrupoBaHme cieqyeT COCPefoTOuNTb BHUMaHNE Ha obLiel
JIOCTYMHOCTU NPUI0XKEHUIAC NPEBOJIOXKEHNEM, 4YTO OO0 N3 KOMMOHEHTOB B JIOO MOMEHT
BPEMEHMN MOXET ObITh HE A0CTYNeH.boNbWNHCTBO NNaThopm 0bnaka CTPOSTCA Ha BUPTYasbHbIX
nynax CepBepHbIX PeCypCcoB. MOPN30HTaNIbHOE PACLUNPEHNE HE [0XHO OblTb OrPaHNYEHHbIM OIHUM
obnakowm.
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Mpun BEPTUKaJbHOM MaclwTabnpoBaHu , MPU MHOrONPOLLECCOPHOM MalUMHe nepennenmsaums
M03B0JIA/1a YBENNYUTb CKOPOCTb BbINOJIHEHNA onepauunin. Ho cerofHs, Koraa BblYUCANTENIbHbIE
cpeflibl CMeLLalTCa K apxuTekType x86 C ABYMSA UM YeTbipbMS COKeTaMu, TOJIbKO BepTUKasibHOe
MacwTabmpoBaHne UMeeT MHOMO rnapaJsnesibHblX MPoLEeccoB Ha aapax cepeepos. Ha
MaKpOCKonMnM4yeckom Maclitabe, nporpaMMHoe obecrevyeHre, KOTOPOe MOXKET UCMONb30BaTb
pacnapasinefnmBaHne Ha MHOrMxX CepBepax MoXeT MaclTabrnpoBaTbCsa A0 ThiCAY CEPBEPOB,
npeanaras orpoMHyto MaclTabnpyemMocTb, 3TO CTasI0 BO3MOXHbLIM 6iarofaps CUMMETPUYHON
MHOronpoLeccopHon obpaboTke. B pusnyeckom mupe, pacnapanienmsaHve 4acTo peasansyeTcs C
NoMOLLbi0 6aNaHCMPOBKY HAarpy3Ky UaN COLEPXKNMbIM KOMMYTaTOPOB, KOTOPbIe pacnpefensoT
BXOLALLME 3aMpOChl HA HECKOJIbKO cepBepoB. ECTb MHOr0O Apyrunx cnocoboB ncnosib30BaHUs
napannensHon obpaboTky B cpefie 06s1avHbIX BblHUCIEHUIA. [IpUoXKeHne, KOTopoe NCNonb3yeT
3HaYMTeNbHOE KOIMYeCTBO NPOLLECCOPHOro BpeMeHun ans 06paboTKn Nonb30BaTeNbCKUX AaHHbIX
MOXXeT UCMO0JIb30BaTb MOAESb MPUBEAEHHYIO H/XE Ha PUCYHKE. MIAaHUPOBLLMK NoayYyaeT 3a4aHns oT
nosb30BaTesien,pacnosiaraeT AaHble B Peno3MTOpUM U Aasiee 3arnyCcKaeT HOBYIO BUPTYasiAbHYIO
MalUVHYy ANS KaXXA0W 3afia4yn,npefocTaBnss BUPTyasibHOM MallMHe Mapkep, KOTOPbI No3BoaseT
NONYYUTb AaHHble U3 XpaHunuwa. Korga BupTyanbHas MallnHa 3aKaH4YMBaeT BblINOJSIHEHME CBOEro
3aflaHns, pe3ynbTaT NocsefoBaTeslbHO BO3BpaLLaeTcs 0bpaTHO NNaHMPOBLLNKY,KOTOPbIE
nocnefoBaTe/IbHO 3aBepLUaeT NPOeKT 1 nepedaeT pe3ysibTaTb N0Ab30BaTeNO U PaboThbl
BUPTYasIbHON MalUWHbl 3aBepLUaeTCcs.

(=]

Paspensan m BRacTBym

NpuNoXKeHne MoryT bbITb pacnapanneneHsl ec/in fLaHble MOryT BbiTb pa3feNieHbl N0 HE3aBUCUMbIM
cuctemaMm, Kotopble 6ynyT obpabaTbiBaTb MX NapaniesbHO. XopoLuas apXUTekTypa NpuaoXeHui
BKJtOYaeT B cebs NnaH pasfaensit n BNaBCTBYA NPUMEHUTENbHO K AaHHbIM U MEET peaslbHOM Mupe
HarNs4HbIe MPUMepbl U MHOXXECTBO NOAX00B:

e Hadoop - 310 peanusauma MapReduce wabnoHa, KOTopbI peanusyeT master/worker naTTepH
pacnapannennBaHus.

e B[l sharding Mo)xeT BbITb peasi3oBaHa NyTAM psila TEXHUK pa3fesieHns, BKIYaoLWmnX
BEPTMKabHOE pa3fesieHne, Anana3oHHoe pa3fesieHne uin pasgeseHne Ha OCHoBe
AVppeKkTopun. NMoaxon NOJSIHOCTbIO 3aBUCUT OT TOr0, Kakue AaHHble LOMKHbI ObiThb
MNCNOJIb30BaHbI.

* BOJIbLUMHCTBO (PMHAHCOBBLIX MHCTUTYTOB COBEPLLUEHCTBYIOT aJirOPUTMbI BbISIBJIEHUSA
MOLUEHHUYEHCTBA, 04HM U3 HUX -3T0 data-mining onepaunn, KOTOPble MOXKHO pacnapajfiennTb
NPVMEHUTENBLHO K 60NbIMM 06BbeMaM AblHHbIX.

e [Ipyrme BbICOKONPON3BOANTENbHbIE MPUSIOXKEHUS, KOTOPbIE paboTaloT C TpexMepHou
NHopMaumen 6binn paspaboTaHbl Tak, YTO COCTOAHME 0AHOr0 Kybnyeckoro obbema
(HanpuMmep rasa) MoXeT ObITb BbIYUCIEHO 3a BpeMs t Ans o4HOro npouecca. flanee coCTosHue
04HOro Kyba-pacnpoCcTpaHAeTCs Ha COCTOSHNE BOCbMY Mpueraowmx Kkybos, KOTOpbIb
BbIYUCNAOTCSA 3a BCpema t+1.

PasfneneHne OaHHbIX UMEET 3Ha4YeHne, Korga o6beMbl JaHHbIX NepenalnTCcs Mo CEeTH, YTO AenaeT
dr3MYecKme AaHHble CieayoWUMN B CUCKE PAaCCMOTPEHMS.
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du3nkKa paHHbIX

®un3nKa faHHbIX pacCMaTpPUBAET CBS3b MEXAY 3/IEMEHTAaMMN MPOLLECCOB U AaHHbIMMW, KOTOPbIMU OHU
OMepupyioT. NOCKObKY BOMbLINHCTBO AaHHbLIX XPaHATCA B 061aKe, @ He Ha JI0KasIbHbIX (PU3NYECKUNX
cepBepax, Hy>KHO BpeMs, 4Tobbl LOCTaBUTb 3TN AaHHble Ha cepBep. bonbline 06beMbl AaHHbIX U
HM3Kas NPOMyCKHas CMocobHOCTb KaHala yaaMHSET BpeMs, Heobxoanmoe Ais nepemelLeHuns
NaHHbIX.

time=(bites*8)/bandwidth;

OHa 04eHb 4acTo NOMOraeT OnpeaenTbLCS C LieNecoobpa3HOCTb NPUHSATUSA PeLLeHWiA, Hanpumep
aKTyaslbHO N1 NepeMeLlaTh JaHHble U3 04HOro NybanyHoro obnaka B Apyroe T 4

B3auMooTHOLLEeHMEe MeXAy AaHHbIMU U nNpoueccamMu

MNepeMelleHne OaHHbIX U3 XPaHWINLL ans 06p860TKVI MOXeT I'IOTpEﬁOBaTb 60/bLLIOE KOINYECTBO
BpeMeHu 1 feHer HekoTopble acnekTbl 3TUX B3aUMOOTHOLLEHNI HeobxoanMMo pPaCcCMOTPETL:

1. AblHHbIH XpaHAwwmecs 6e3 BbIYNCANTENbHBIX MOLLHOCTEN NOBAN30CTY MMEIOT OrPaHNYEHHYIO
LeHHOCTb.M 06nako Ao/HKHIo H6bITh NPO3PAaYHOM B CETEBOM MJIaHE: fO/KHbI ObITb N3BECTHbI
pa3Mep KaHanoB,KakoBa NaTEHTHOCTb,KaKoBa HafeXHOCTb coeauHeHusio. Cloud nposanaepam
NPeAcTBOUT OTBETUTH Ha BCE 3TN BOMPOCHI.

2. Cloud apxuTeKTOopbl 4O/KHBI UMeTb CNOCOBHOCTb YETKO YKa3aTb MeCTO pacnosioKeHune
BUPTYasibHbIX MalUMH U CIMCOK YCAIYT KOTOPbIE ONpefenstoT OTHOLWEHUS MEXAY BUPYalbHbIMY
MallMHaMM U SOCTYNOM K XPaHUNLLY.

3. Cloud npoBangepbl 4O/HKHbI ONTUMU3MPOBATL 3TN OTHOLLEHME A5 KIMEHTOB, HO TakK XXe U
PaBCCMOTPETb BOMPOC O LenecoobpasHOCTM ONTUMM3ALIAM IXTUX OTHOLLEHWIN BPYYHYIO.

4. nHorpa 6onee BLIrOAHO pacyMTaTb 3HAYEHME, HeXean AOCTaBaTb €ro U3 CeTeBoro
XpaHunnia. Heobxogmm KoMnpoMmc.

nporpaMMHbie cTpaTerum

cloud cTpaTernmn kak npnasuao PyKOBOACTBYIOTCA Cnegyowmmy npasunamu: 1. NMepemelleHne
yKa3saTenen Kak NpaBuio nyylle, 4em nepemeleHne GakTUYecknx AaHHbIX. 2. yKa3aTenun 40SKHbI
paccMaTpPUBATCS Kak NpefoCcTOPOXHOCTb, HeobxoamMasa gnsa Toro, 4Tobbl TpyaHee ObII0 NogaenaTb
LaHHble. 3. O6bekTHbIN gocTyn. MpoTokon SOAP.
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