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KomnosuTHbIe BLIYHCIUTEILHBIE 00/1aKa Ui MOOWILHBIX I1aTgopm

B ycnoBHAX DOCTOSHHO Pa3sBMBAKOMIETOCSH PHIHKA KOMIIBIOTEPHBIX YCIYT BCTA€T BOIPOC 06
OTPaHUYEHMSAX, CBA3aHHBIX C BO3MOXKHOCTSIMH OTHENBHO B3SATHIX BBMMCIHTC/IBHBIX MallMH. Ha
JIaHHBI MOMEHT CYIIECTBYIOT HECKOJIbKO OCHOBHBLIX MOAXOJOB K PENICHHIO JaHHOM npoliemss
caMbIM MEPCIEKTUBHBIM M3 KOTOPBIX SIBJISETCS OpraHu3alus OO0NauHBIX BBEIYMCIIHUTENBHBIX CHCTEM.
OcHoBHas ues JaHHOTO MOAX0Aa 3akitodaetcs B (1) moBbICHUM 3P (HEKTUBHOCTH HCIONE30BAHESR
PECYPCOB 3a CYET JAMHAMHUYECKOrO HapalllMBaHWA M CHIKEHHMS NPOM3BOIUTEILHON MOIIHO
OTHENBHO B3ATOM cHUCTeMBI; (2) BO3MOXHOCTH 3aKyNKH JOTOJIHHTEIIBHBIX BBIYUCIUTEIIBE
MOIIIHOCTE# 6€3 BMeImaTenbcTBa B CYNIECTBYIONLYIO (PU3NYECKYIO apXUTEKTYPY CHCTEMBI,

. o

OpHako peanu3oBaHHbC Ha JaHHBIH MOMEHT oOnauHbie IWIATOPMBI OPHUECHTHUPOBAHBI HE
MOIIHBIE CEpBEPHBIE MAIIMHLL, B TO BpeMs KaK JWHAMHUYHO Pa3BUBAIOIIMACA PHIHOK MOOHMJIbHENR
YCTPOMCTB OCTaeTcsl OTHOCUTENBHO CBOOOAHON Humeil. OCHOBHBIC WIPOKH pbIHKA, TaKHE
xoprnopauuu Google u Microsoft, NpeAOCTaBIAAIOT BO3MOKHOCTE MOTpebleHuss 0OMaYHbIX ye
nocpeacTsaM MOOMIBHBIX TesiedoHOB. Tak, 10 JaHHBEIM OQHULIMATIBEHOTO caifta Microsoft MoOuisEas
nnarpopma Windows Azure Toolkit for Windows Phone 7 mo3Bonser ucnonp3oear
BBIYMCIIUTENIBHBIE U NIPOrpaMMHBIE pecypchl 00JauHoi MHOPACTPYKTYPHI NIPU YCIOBUH, YTO Ca
obnako co3nano Ha margopme Microsoft Azure [1]. Taxum oGpa3om, npyu HanKMCaHUKM MOOHKITBE
NPUIOKEHUH TPOTPaMMUCT HMEET BO3MOXKHOCTH HCIMONB30BaTh CEPBUCHI OOJlaKa, TaKHe
ayTeHTU(HKalMs, aBTopu3amus U T.J., nyteM obmena HTTP cooOmieHusMu Mexay COTOBE
tenepoHoM U uHTEpdeiicom obraka.

| oy

OcHoBHOM conepHUK Microsoft koprmopauus Google Take mnpefocTaBWiIa BO3MOMKHOCTE
noTpebnsaTe Hekotopele yciayru Google App ¢ cotoBoro TenedoHa MpH HCMONB30BAaHHH
onepauroHHo# cuctembl Android [2].

OpHaKo OTCYTCTBHE MHTErpanuu MoOmiIbHOTO ycrpoiicTBa ¢ camoit UT undpactpykrypoit
00oMX CiydyasX IO3BOJIET ONPENENUTh MOOMIBHOE YCTPOMCTBO KaK KIHEHTCKOE, B TO BpeMs

uHTerpanya ¢ obnayHoil MHPPacTpyKTypoil moapa3yMeBaeT HE TONBKO MOTpeblieHHe, HO TaKke
IpeIOCTaBIeHHE COOCTBEHHBIX PECYPCOB 00JIaKy.

B nanno#i cTaThe aBTOPHI IPEIAratOT allbTEPHATUBHBIN TOXO0/ K O0JAYHBIM BEIUMCIICHUIM
MOOHMJIBHBIX yCTpoWCTBax. B OCHOBE aBTOPCKOrO MOAXOa HAaXOATCS HPMHIMIEI BCEOOHIET

pazJielieHus] PeCypcoB BCEMH y4acTHMKaMH 061a4HOi MHQPacTpyKTypbl M BO3MOKHOCTH Y4acTHS
HEH JIOOBIX BEIYUCIUTEIBHBIX YCTPOHCTB.

'BEEEYY I w9 nhERENT

Jns pa3paboTku aBTOPCKOro Moaxoja HeoOXOAUMO BBLSIBUTH NPHHLHMIHATbHbIEC TpeOOBaHES
0coOeHHOCTH 00ayHbIX IIarhopM and MOOMIBHBIX YCTPOMCTB; IICEBIO-CICHAPHIA aHATR
HEOOXOMMMOCTH TMOAKIIOUEHHS U OTKIFOUEHUS BEMUCTUTEIBHBIX YCTPOUCTB; CHOPMHUPOBATH CXEM
npolecca NOAKIFOYEHUS ¥ OTKIFOUEHUS YCTPOMHCTB.




PaccMOTpUM  CyHmIHOCTH TIOHSTHS «OONaunbple BHUMCHEHUS». OCHOBHOW OTIWYUTENHHON
YEepTOM JaHHOM TEXHOJIOIMH SIBISIFOTCS aBTOMATHYECKOE pEryiMpoBaHUE 00BeMa MOTPeOIIsEeMBIX
BBIMUCIIMTENBHBIX pPecypcoB, OBlcTpoTa mpucrocabiuBaHus K TpeOOBaHHSAM TOJNB30BaTeNsd M
MY JIETHTEHAHTHOCTb.

[Ton aBTOMaTHYECKHUM peryaupoBaHUEM oO0beMa MOTPEOISEMBIX BBIYUCIUTEIBHBIX PECypcoB
TIOHUMAETCS «CBOEBPEMEHHOE HApAIIMBaHUE W YMEHBIIEHWE MOIIHOCTEH B 3aBHCUMOCTH OT
noTpeOHOCTEM MpOoLECcCOB, pacmoloXeHHBIX B obmake» [3]. Takum obOpazom pocturaetcs
HSKOHOMUYECKAs BHINOJa OT MCIOJIB30BAHHSA TOJBKO TEX PECYpPCOB, KOTOPHIE peabHO HEOOXOAUMBI
s pemeHds 3aaad. [lo gamHBIM - MccneoBaHus, NIpPOBEIEHHOro Kopropamueir VMWare,
koadpduiment nonesHoro aeiicteus (KIT) ceppeproro o6opynoranus coctaruset aumib 10-30%, B
To Bpems kak KIIJI pabouux cranumu Bcero 5% [4]. MHpIMU cll0BamMM, OECIIOIE3HO PacXoayercs 10
95% mnotpebasieMBIX pecypcoB, B TOM YHUCIE 3IEKTPOIHEPIHsA, JIIOACKME M HHTCIUICKTyalbHbIE
pecypchl, 3aTpaThl Ha apeHay W COJEpXKaHUE MOMEUIEHWs M T.1. BreramcimrenvHpie obnaka xke
MpPeJOCTaBISIOT BO3MOKHOCTh  OTKJIIOYAaTh He3aJcHCTBOBaHHBIE MaIlMHBI W MOJAKIIOYATh
BBIKJIIOYEHHBIE, 110 MEPE BOCTPEOOBaHHOCTH PECYpCcoB BO BpeMs paboThl MporpamMM.

BricTpoTa npucnocabiuBanus 06Ja9HBIX CHCTEM 03Ha4aeT COCOOHOCTD MPH HEOOXOAUMOCTH
U3MeHsITh BUpTYanbHyio UT uHdpacTpyKTypy B Kparuaiimue cpoku. JlanHbI GyHKLHOHAT OCHOBAaH
Ha TIPUHIMIE CO3/IaHMsA, U3MECHEHHUS U YTHIM3AMU BUPTYAIBHBIX MAlIMH C NIPeLyCTaHOBJIEHHBIM H
CKOH(pWIYypUPOBaHHBIM TPOTPaMMHBIM obecreueHHeM [0 3ampocy nonb3oBarensi. OCHOBHOM
IPHHIIMIT B OCHOBE JIAHHOTO TOJXOJIa — pa3/ielieHue BUPTYaJIbHOTO (JIOTHYECKOTO) U (PU3HIECKOTO

yporuss UT. To ecrs, snorudeckast CTpYKTypa KOMIBIOTEPHOHM CETH HE JIOJDKHA 3aBHCETH OT
¢duznyecKkuX MalIvH.

MyIBTHTEHaHTHOCTE — CMOCOOHOCTB MONB30BaTeneit 00Ma4HON MHOPAaCTPYKTYphl UMETh
JOCTYIl KO BceM [aHHBIM W MPUIOKEHWsIM B Tmpepenax obnaka [5]. Jlannad xoHuenuus
HpeoCTaBIIseT IPEUMYIIIECTBA PACTIPEICIIEHHOrO XpaHEHUS [aHHBIX M paclipejielieHHol 00paboTKu
MIPOIIECCOB C BO3MOXHOCTBIO OJHOBPEMEHHOTO HMCIOJIB30BAHUS HECKONBKUX CTAHNAapTOB M BHJIOB
mwiardopm [3, 8].

HaspaHHBIE XapaKTEePUCTHKN B TOM WM HHOW CTETICHN NPUCYIIH BceM 00IauHEIM IaTgopMam
B BMIE HaOopa o0Ja4HBIX YCIyr, Ha3hIBAEMBIX «Bce Kak yciyray. lIpoaHanusMpoBaB HECKOJIBKO
MCTOYHHUKOB [5, 6, 7], MBI IIPUIITH K CHEAYIOIEMY 3aKIIOUEHHIO: KIaCCHYECKUE YCIyTH 00JavHbIX
cucteM, B oOmeM o0o3HauaeMple Kak «Bce Kak yciyra», 0003HAa4yarOT JMHAMHYECKOE M
aBTOMATU3UPOBAHHOE MPENOCTABICHHE BBIYUCIUTEIBHBIX PECYPCOB BO BPEMs BBHINONHEHHS 3a1a4
o6maunoil cucTeMOil. Pazuume MeXDy THIAMH YCIyr 3aKmodyacTes B ypOBHE KOHTPOIS,
MPeOCTABIAEMOTO  TIOJIBb30BATENIO, KOTOPBIM  BappUpyeTcs OT  yNpaBlieHUs HACTPOUWKaMU
MPUIOXKCHUS 10 YIIPABJICHUSA BUPTYaJIbHOH ceTeBON apXUTEKTYPOH.

Camu xe 00JIayHBI€ CHCTEMBI, B 3aBHCMMOCTH OT YPOBHSA 00IIECTBEHHOTO JOCTyIIa K HHM,
JCJITCA Ha TP OCHOBHBIX THUIIA — 06IJ.I€CTBCHHI:IC, YaCTHBIC U FHGpHIlHLIG.

YacTtHoe o6nako — obiayHas MHPPACTPYKTypa, JOCTYN K KOTOPOH HMMeEeT JIMIIb 3aMKHYTBIN
Kpyr mnojp3oBateseii [9]. Yame Bcero JaHHbBIA BHJI BEMHCIUTENLHOTO o0Jlaka pacrojiaraeTcs B
npejieliax OJIHOM OpraHM3audi WM OJHOrO 37aHus, TO €CTh MMEeT reorpapuueckuii wid
ColMaIbHbIi XapakTep. Cpeau AOCTOMHCTB AAHHOTO MOAXOJa MOXHO BBIICJIUTH 3ALIMIICHHOCTD U
NOJHBIA KOHTPOJG TPYTIEI oib3oBareneit Hax UT undpacTpykTypoii. HelocTaTku e BKIHOYArOT
HEBO3MOKHOCTE MOTPeONeHus JOMOMHUTEIBHBIX PECYPCOB M3BHE OpPraHM3aluM ¥ HeoOXOJAMMOCTh
HHBECTHPOBaHMS B 000pYJI0BaHUE, a TaKKe 00y4EHHE COTPYAHUKOB.

Ob6mecTBeHHOE O00aKO MPEJOCTaBISET JOCTYNl K pecypcaM BCEM IOIB30BATENAM,
NOJKIIFOUEHHBIM K €r0 KOMIIBIOTEPHOM ceTu [9]. Ha J1aHHBI MOMEHT CyImECTBYIOT PUCKHM XUIIEHUS
JaHHBIX TIPH UCTIONB30BAaHWM OOIIECTBEHHBIX 00JaKOB MO TOH NpHYMHE, YTO NOJIYYHB JOCTYI K
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obnaxy, Xakep UMeeT JOCTYT abCoOTHO KO Beeil mHpopMarmu. C ipyroif CTOPOHEI, 0OIIECTBEHHOE
o6nako yamie Bcero oOCTyXKHUBaeTCs CTOPOHHEH OpraHu3anued (BEHJIOP) M €ro MCIOJIb30BaHHE HE
TpebyeT MOMONHUTENBHBIX WHBECTULMU B 000OpynoBaHHe, 00y4YeHHE MEpcoHala, 3aTpar Ha apeHAy
nomMemenuii U T.1. boiee TOro, B JaHHOM ClEHApuM peajusyeMa BO3MOXKHOCTH 3aKylKH
BBIYMCIIMTEBHBIX YCIYT CTOPOHHUX 06Ma4HBIX cUCTeM, TakuxX kak Google App Engine unu Amazon
Elastic Compute Cloud [10, 11].

Tperuit Bua obGnayHod HMHPpPAcCTPYKTYpel - THOpHIHOE OONAKO SABISETCS CPEAHUM MEXIY
obmecTBeHHBIM ¥ YacTHBIM obnakamu. Kpyr nonb3oBareneii JaHHON MHQPACTPYyKTYphl KECTKO
OrpaHWYeH IO ONpeNeeHHOMY IIPW3HAKy, HO TNPU 3TOM MPEJOCTABIAETCS BO3MOXKHOCTh
obMeHHMRaTECA pecypcaMHM C HMHbIMM oOnakamu. KirroueBbIM CBOWCTBOM JaHHOW TEXHOJIOTHHM
SBJISETCS YETKOE PACcHpeIeieHnue TpaB A0CTyMa I0JIb30BaTelel B Npeeiax B3auMOAeHCTBYOMUX
001aKO0B.

B pazpese MOOGMIILHBIX YCTPOMCTB 001a4Hble MIaThHOPMbI HMEIOT HEKOTOPBIEC OTPaHUICHUS:

Bo-nepBeIX, o6nauHble BBHIYUCIUTENBHBIE HHYPACTPYKTYpPBI HPEIOCTABIIAIOT BO3MOXKHOCTH
SKOHOMUTB Ha COKpALICHHH NOTPeOIsIeMBIX KOMITBIOTEPAaMH pecypcoB. MoGHIBHBIC JKe YCTPONCTBa,
B CHJIy CBOEH KOMIAKTHOCTH, HE OTJIMYAIOTCHA BBICOKOHM MPOM3BOJUTEIBLHOCTBIO, a HA0OOPOT YacTo
HYKIQIOTCS B JOMOJHUTENbHBIX MomHocTAX. Takum obpaszom, s MOGHIBHBIX yCTpOWMCTB Gonee
aKTyaJlbHO MOTpeOJICHHEe BBIYUCIUTENBHBIX MOIIHOCTEH WHBIX YCTpOHCTB, uYeM cOepexeHue
COOCTBEHHBIX PECYPCOB.

Bo-BTOpBIX, MOOWJIBHBIE  BBIYHCIMTENIbHBIE  yCTPOMCTBA HE  HMMEIOT  IIOCTOSHHOTO
reorpapuyeckoro pacnonoxkenus. Takum obpazom, kinaccuyeckass MHQpPacTpyKTypa yHpaBlIeHHS
IPYNIO BEMUCTUTEIBHBIX MALIHMH, COCTOAIIAs W3 TIABHBIX M YIPABISEMBIX Y3710B, HYXKIaeTcs B
TIepecMoTpe.

B pesynerate, o61aunas nnardopma A1 MOOUIBHBIX YCTPOMCTB N0JKHA OBITH OCHOBaHa Ha:

[J HMCMOJIb30BaHUU BBICOKOCKOPOCTHBIX 0ECTPOBOJHBIX TEXHOJIOTHI OOMeHa JaHHBIMU;

[J cnocoOHOCTH KaXKAOr0o MOOMIBHOTO YCTPOHCTBa NPHHUMATHL podb MOJYMHEHHOTO U
YIPaBIAIOUIETO y3/1a B 3aBUCUMOCTH OT CUTYyalluH;

[l cmocoOHOCTH KaXKIOTO YCTpoiicTBa COXpaHATH paboTocnocoOHOCTE NpU  00beJUHEHUH
pecypcoB ¢ 061aKoM.

BesycnorHo, mpH MNpOeKTHPOBaHWM OONAaYHBIX IUIATGOPM J[UIE MOOMIIBHBIX YCTPOHCTB
HEOOXOAMMO YYeCTh CKOPOCTH CYNIECTBYIOINMX OECTIpOBOIHBIX HHTEpdelicoB 0OMeHa JaHHBIMH, IIPU
ITOM YJIeJissi BHMUMAaHME WX DPaclpOCTPAHCHHOCTH M IEPCICKTMBHOCTH B peamusax PecmyGmuku
Kazaxcran. Ha pannbiii MoMeHT HambGonee pa3ButbiMu B Kazaxcrane TeXHONOTUSMHU
MexrenedonHol mnepenaun naHHbIX sBiustores GSM, 3G, Bluetooth u nepepada 1o cpejcrBam
unppakpacuerx noproB (MK). Ilo pmaHHbIM pa3nW4HBIX HCTOYHHMKOB Haubonee MeENJIEHHOR
TEeXHONMOTHel mepenauu JaHHBIX sBasercss GSM (ckopocts mepemayu 10 K6/c [12]), 3a Hel maer
Bluetooth (2,1 M6/c) [13] B TO BpeMsi Kak CKOpPOCTh nepeaun JaHHbix 3G coctapiser 3,2 M6/c [14].
HauGonee OBICTpBIM METOJOM Mepeadd JaHHBIX ¢ MOOWIBHBIX ycTpoictB sBmgercs MK mopr,
CHOCOOHBIN TPaHCIMPOBaTh JaHHble Ha ckopoctd A0 1 I'G/c [15]. Onnako naHHas TEXHONOTUS
ABJIACTCA HE CTOJIb PaclpOCTPAHCHHOM MO TOW MpUYMHE, 4TO Ais ucnoip3osanus MK mopror
MOCHIBHBIC YCTPOMCTBAa JOJDKHBI He TONBKO OBITH B 30HE BUAMMOCTH ApYr OT Apyra, HO H
OCTaBaThCS B CTATHYHOMU TMO3UIIMM OTHOCHUTENBHO JPYT Jpyra.

BropbiM HeMaloBaXKHBIM ~ KpUTepHeM MoOOMIBbHONW oO0nmauHoil maTdopmbl  SBISETCS
KOHIIENITYaJIbHBIH  OTXOA OT BBIJICJICHUS ONpPEJNENEHHONH MAallMHBI Ha pPOJb YHPaBILIIOUICH B
uHPpacTpyKType BEUUCIUTENBHOrO obnaka. Knaccuueckuii moaxon, n3obpaxeHHslid Ha Pucynke 1,
OpeanoaraéT yCTAHOBKY IPOIPaMMHOIO 00eCnedyeHus YIPaBIAIOIMX 3BEHbEB Ha OT/EIbHBIE
MallIKHbI, CIENUATBHO CKOHQUIYPUPOBAHHBIE [UIsl JAHHOM IS TENBHOCTH.




Pucynok 1- Knaccuueckas o6nadnas nHppacTpyKTypa

Mamnnel B MoOuabHOM oOnake MPUHMMAIOT JIOOYIO pollb B 3aBUCUMOCTH OT TOrO, KeM
3amylleH BUPTYalbHBIA CepBHC M KaKyl0 CMBICIOBYIO Harpy3ky oH B cebe HeceT. PaccMoTpuM
JIaHHBIA TpUHIMN Ha npumepe. Jlomycrum, 9TO0 MOOGHIIBHOMY YCTPOMCTBY «A» HEOOXOAMMO
BEIIIOJIHUTE PECYPCOEMKYIO 3aladyy ¥ OHO HaXOAuTcs B paauyce ACHCTBUS HHBIX MOOMIIBHBIX
YCTPOMCTB, TOTOBBIX MOJAENUTECS PECYPCaMu. YCTPOUCTBO «A» MOCHUTAET 3anpoc 0 GOPMUPOBAHUM
BBIYMCIUTENBHOrO 00Jaka JpYrMM YCTPOWCTBAM. YCTPOMCTBA, TOTOBBIE MMOJENUTHCA YACTHIO
BBIYUCIUTEIBHBIX PECYPCOB, OTIPABISAIOT OTBET, B KOTOPOM COAEpXUTCS HHPopmauus o6
HCTOYHMKE M 0OBEME PECypcoB, KOTOPHIE OH MOXET IPEJOCTaBUTh B JaHHBIA MoMeHT. Jlanee
yeTpoiicTBO, MOCHaBIIee 3anpoc, 6epeT Ha cedst poib YIPaBIAIOMIECTo 3B¢HA, TO €CTh MOJMy4aeT NpaBo
pacnpenensaTh 3a4aud U Harpy3Ky, peryJupoBaTh MOCIEAOBAaTECIBHOCTh U MOPSJOK B3aumooOMena
JIAHHBIMHA MEXJy OCTalbHBIMU yCTpoHcTBaMM B obOnake. Ilpomcxomut mpomece ¢popMupoBaHus
o0IIero cornameHus yCTpOHCTB O MPeJOCTaBIEHUM PECYpCOB, HepapXuu YCTPOUCTB B obnake M
dbopmupoBaHuu TyTe# AocTyna K pecypcam. C aaHHOM 1ebio co3naercs SILA cornamenue — Qaid,
COJEpIKAIIMIA BCE OTrPaHUYEHHS, PEKBHU3MTHI BBIYMCIMTIEIBHBIX YCTPOWCTB W WMHBIE IapaMmeTpsl,
peryaupyomue B3auMoaAeHcTBHA cTOpoH. B oTnrume ot Kiiaccudeckux 0o61avyHbIX CUCTEM, B JaHHOM
CIIEHApUU OTCYTCTBYET CBOJ Jorudyeckux orpanuueHnii QoS. Oxnako ero ¢gyHkuu (onpejesneHne
TpeOOBAHUU K CKOPOCTH COEAMHEHHUS, TMPOMYCKHOH CMOCOOHOCTH COEOMHEHMH W T.J.) YUYTCHBI
3anpalMBaroIliUM YCTPOHCTBOM BO BpeMsi ¢opmupoBanus SLA, OoCHOBHIBasch Ha OrpaHHYCHHAX,
3aJlaHHBIX [IPOIIECCOM, LI KOTOpOTro hopmupyercst 061ako.

WHBIMM CJIOBAMHU, B [aHHOW MOjeNd o0ayHble BHIYMCIEHUS HOCAT HEIONTOBPEMEHHBIH
XapakTep, TO €CTb 00J1ak0 opMUpyeTCs Ui BHINOJHEHUS ONpelaeleHHOTo mpolecca. B naHHOM
HOJXO0JIE OTCYTCTBYIOT JOJITOBPEMEHHBIE TpeOGoBaHus QOS, Tak Kak OrpaHMYeHHs JUKTYIOTCH
BBITIOJIHACMBIM IIPOLICCCOM.

Jlna ompezneneHus HEOOXOAMMOCTH (GOPMHUPOBAHMS BBIUMCIMTENBHOIO 06jiaka HEoOXOJUMO
BBECTH TNOHATHS «JOCTATOYHOCTH» M «paBHOBecHs» pecypcoB. Ha Pucynke 2 m3obpaxen rpaduk
CTpoca Ha pecypchl MPUIOKECHUIMHU, PACTIONOKEHHBIMU B BEIYUCIUTENbHON HHppacTpykType (D), B
TeyeHHe HEKOTOPOT0 BPEMEHHU.
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Pucynok 1- Knaccuveckas o6naqnast MHQpacTpyKTypa

Maumsel B MOOWIBHOM 00JIaKe MPHHUMAIOT JHOOYIO POlb B 3aBHCHMOCTH OT TOTO, KeM
3amyIlIcH BUPTYaJbHBIH CEPBHC M KaKylO CMBICIOBYIO Harpy3ky OH B cebe HeceT. PaccMoTpum
JaHHBIA NpuHIKMO Ha npuMmepe. JlomycruMm, 4TOo MOOMIIBHOMY YCTPOMCTBY «A» HE0OXOIUMO
BEIMOJIHUTE PECYPCOEMKYIO 3a/lady M OHO HaXOAMTCA B paauyce ACHCTBHA HHBIX MOOMJIbHBIX
YCTPOMCTB, FOTOBBIX MOJAENUTECS pecypcaMu. YCTpoHcTBO «A» TOChUIaeT 3anpoc o GopMHPOBAHUH
BBIYMCIUTENBHOIO 00aKa JPYrMM YCTPOWCTBAM. YCTPOMCTBA, TOTOBBIE MOJAEIUTHCA YaCTHIO
BBIMUCIUTENBHBIX PECYPCOB, OTMPABISIIOT OTBET, B KOTOPOM conepXkHTcss uHpopmamus o6
HCTOYHMKE M OOBEME PECYpPCOB, KOTOPHIE OH MOXKET NPENOCTaBUTH B JIaHHBIA MoMeHT. Jlanee
yCTpOHCTBO, NocaaBluee 3anpoc, OepeT Ha ceOs polb YNPaBIAIOMIETO 3BEHa, TO €CTh MOJyYaeT MPaBo
pacmpenensaTh 3a7a4¥ W HarpysKy, peryJupoBaTh MOCIEA0BATEIBHOCTh U MOPAJOK B3auMooOMeHa
JTaHHBIMM MEXJy OCTalbHBIMM ycTpoiicrBamu B oOnake. Ilpomcxomut mponece (opMupOBaHUS
O0IIEro cornameHusl YCTPOHCTB O MpeAoCTaBIeHUH pecypcoB, MepapXHH yCTpoicTB B obllake H
bopmupoBaHuH ITyTe# nocTyna K pecypcam. C qaHHOM 1enbto co3naercs SLA cornamenue — daid,
COZIEpIKAIIMii BCE OrPAHUYEHUS, PEKBM3UTHI BBIYMCIMTENLHBIX YCTPOHCTB W HWHBIE MapaMeTphl,
peryaMpyrolmue B3auMoACHCTBHA CTOPOH. B 0TaMYKe 0T Ki1accuyeckux 001a4yHbIX CUCTEM, B JAHHOM
CIIEHApUM OTCYTCTBYET CBOJ JIOrudeckux orpanuueHnit QoS. Oanako ero ¢yHKuuM (OonpeeseHue
TpeOOBaHHHM K CKOPOCTH COEAWHCHUS, TMPOMYCKHON CMOCOGHOCTH COCAMHEHHMH W T.JA.) YYTCHBI
3aMpalmBalolliUM yCTpoiicTBOM BO BpeMsi ¢opmupoBanust SLA, oCHOBBIBasCh Ha OTpaHHYCHUIX,
3aJIaHHBIX IIPOIIECCOM, JUIS KOTOpOro Gopmupyercs o61ako.

WHBIMH clOBaMM, B JTaHHOW Mozeiid oONavyHble BBIYHCICHUSA HOCAT HEAOJTOBPEMEHHBIN
XapakTep, TO ecTb 00nako ¢GopMHpyeTcsl Ui BBHIMONHEHUS OMpelNeNeHHOro mpoiecca. B manHoM
MOAXO0JIE OTCYTCTBYHOT JOJTOBpEMEHHBIE TpeOoBaHHS QOS, Tak Kak OrpaHWdeHHs IUKTYIOTCS
BBITIOJTHAEMBIM TIPOLIECCOM.

JInsg onpeneneHus HEOOXOAUMOCTH (POPMHUPOBAHUS BEIMHMCIIUTENBHOrO 0biaka HeoOXOIUMO
BBCCTH TIOHATHS «I0OCTAaTOYHOCTH» M «paBHOBecHs» pecypcoB. Ha Pucynke 2 m3obpakeH rpaduk
CTpoca Ha pecypchl NPUIOKECHUSAMH, PacTIONOKEHHBIMU B BEIMUCIUTENBHOM HHbpacTpykType (D), B
TEYEHHE HEKOTOPOTrO BPEeMEHH.
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Pucynok 2 - Cnipoc Ha pecypchl B BBIUUCIUTENEHON HHPPACTPYKTYpe

JloCTaToO4HOCTE pecypcoB B JaHHOM KOHTEKCTE O3HauyaeT CIOCOOHOCTH BBIYHCIMTEIBHOM
CHCTEMBI MPENOCTaBUTh 00BEM pecypcoB, HEOOXOMMMBIN IS MOTHOLEHHOTO (YHKIHOHUPOBAHUS
NIPUJIOKEHHH, pacIlONOXKEHHBIX B HEl. B TaHHOM citydae pecypchl JOCTaTOYHEI BO BCEX TOUYKAX, Ije
CIPOC Ha pecypchbl HIXKE YPOBHS MpoU3BoAUTENbHOCTU cucTeMbl (D < R). B unoMm cayuae (D > R).
OHa JOJDKHA 3a0/1aroBpeMEHHO MONBITaThess chOpMHUPOBaTh 001aKk0. C 1eNbIO BHITIOJHEHHUS JaHHOTO

BH/Ia NIPOTHO3MPOBaHMSA, MBI BBOJMM IIOHATHE PaBHOBECHS pPecypcoB (S), KOTOpOe MOKET OBITH
JIOTUYECKH OMUCAHO B BUIE:

—(@>D)|S=DAS=D+k)

riae, k — daxrop HajeKHOCTH ccTEMBL. IHBIMHU CIIOBaMH, TOYKA PABHOBECUS — 3TO BEPXHU Tpe/Ies
OJKMJAaeMOH BapHallM¥ CIpoca Ha BBIYMCIUTEIBHBIE PECYPCBI, pacHeT KOTOpOro OCHOBaH Ha
craTUCTHYecKuX AaHHBIX. Heobxoaumocts (opMupoBaHMs BBYUCIMTEIBPHOIO o0JiaKka IOJDKHA
onpefenaTbcs MPUOTWKEHUEM WIH TepeceueHHeM JHMHTa PEeCypcoB BBIYHCIMTENBHON CHCTEMBI
paBHOBecueM (S > R).

OnpenenuB Bo3pacTalollyl0 MOTPeOHOCTH B BHMHUCIUTEIBHBIX pecypcax, YCTPOWCTBO HIIH
00/1aK0 HYXJaeTcsi B TOAKIIOYEHHM JOMOJHUTENBHBIX YCTPOMCTR K ero apxurekrype. Cxema
npouecca TOAKIIOYEHUS YCTPOHWCTB K obnadyHol HMHpacTpykType H3o0paxeHa Ha Pucynke 3.
LlenTpansHylo pojib B AaHHOM mpouecce 3aHuMaeT SLA cornameHue - ¢aiin ¢ pacuipeHueM
«.xml», KOTOpBI# COAEPKUT cELUPUKALIMIO PECYPCOB M CEPBHUCOB, TOCTYITHBIX Y4aCTHHKAM 00JaKa.
On dopmupyercst ynpapisiolUM 3BCHOM Ha OCHOBaHMM JaHHBIX, MOTYYEHHBIX B XoAe oOMeHa
COOOIIeHNAMM, OTTUCaHHBIMH B PucyHkax 3 u 4.
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bt .“,,,...,.,..-.—,g--»‘.um’%?{l.. G
& -
_pesepsmposanie (book.xmi)
nqqmepmm(eonﬁrm.x«ﬂ) '

¥ i GRS O
*¥ . pacuer komGunanuii pecypcos, Gopmuposarme SLA

Pucynok 3 - [Ipouiecc noaxmodeHus ycTpoiicTBa K obnauHoii HHPpacTpyKType

Wz npemnokennoit cTpykTypsl aiiioB BHIHO, YTO CHUTHaTypa KakAOro YCTpoicTBa
ucrone3yercs Het TOMBKO A OOO3HAYCHWSI YCTpOMCTBA, HO W ANsl OMpEACNiCHHs €ro poimd B
CTPYKTYPE BBIUMCIMTENLHOTO oOJaka (Hampumep, «root signature» o0O3HayaeT yHUpaBIsIOIIEe
3BeHO). Crienm(uKaluy BhIIENSEMbIX YCTPONCTBAMH PECYPCOB NAlOTCS B BUJE OMMMCAHUI CCHUIOK Ha
CEPBHUCHI U IIPOLIECCHI.

Pucynok 4 - Ctpykrypa «.xml» ¢aiinon

HemanoBaxHo, uTO BBIJENSEMBEIE YCTPOHCTBAMM pecypchl JOKHBI OBITH OT/AENEHBI OT
OCHOBHOT'O pe3epBa, TakKUM 00pa3oM obecrnieuuBasi paboTocnocoOOHOCTH CAMOT0 YCTPOWCTBA 1O Mepe
yyacTus B 00Ja4HOi HHQpACcTPYKType.

’

IMocne toro, kak SLA cornameHue copMHUpPOBaHO, YINpPaBNSIOMIEe 3BCHO pachpeieiseT
NPOLIECCHl  COTJVIACHO — crielMUKauu  pecypcoB. BaXHO OTMeTHTh, 4YTO JlaHHas MOIENb
npejycMarpuBaeT pacOPMUPOBAHHE BHIYMCIMTENBHOTO 00Jaka MO OKOHYAaHHWIO Tpolecca, s
BBITIOJIHEHUL KOTOporo oHo Obwio cdopmupoBano. JlaHHoe pemieHHe OOYCIOBIEHO TEM, HTO
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MOOMJIBHBIC 06J'IaKa, 0 OIIPCACJICHUIO, INPHUBCACHHOMY B HadajJl€ CTaThH, <bopanyeTca A3
BBIITOJIHCHUA OHpCIICJ'ICHHOI“'I 3a1a4ym.
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Resume

The aim of the article is to define unique features of the mobile devices’ cloud computing

platform and offer method of automatic mobile cloud organization using service level agreements
(SLA). The article contains an overview of main conceptual differences of mobile devices,
technological and communication prerequisites and general structure of the system messages.

Tyitin

Makanana yanel tenedonmapra PIIA Kypangapb!l CHSKTHl KYpBUIFBUIAphl YIIH OyJITTHI

wiarpopma Mozaenbaepi yehHBUIFaH. OCBl KYPBUIFBIHBI OYIT WHQPaKypBUIBIMEIHA —EHTi3y i
yeeiHaael. HoTwkecinae ecemnrey KOpIapblH TYTBIHBIN KaHa KouMai, onapislH epeKueliKTepiH
ecKepe OTHIPHIN aifpbdacTayra Aa MYMKiHIIK Tyassbl.

72




Pesrome

B nannoii cratee mpeacTaBlieHa MOZACTb 00Ma4HON MIATGOPMBI I MOOHIBHBEIX YCTPOMCTB,
Takux Kak cotoBble Tenedonsl u PDA ycrpoiicta. OHa 1103BOJISIET MHTEIPUPOBATH YCTPOICTBA B
UHppacTpyKTypy oONaKa, TeM CaMbIM TO3BOJIISL HE TOJBKO MOTPeGiaATh, HO M OOMCHHBATHCS
BBIYMCIIUTEIBHBIMU PECYPCAMU C YUETOM UX 0COOEHHOCTEHA.

Ozet

Bu makalede, cep telefonu ve PDA cihazlar1 i¢in bir bulut platform model sunuyor. Bu, sadece
kendi ozelliklerine gore bilgisayar kaynaklarini tiiketir hem de paylasmalarina olanak saglayan bir
bulut altyapisina cihaza entegre etmelerine olanak verir.

YIOTTHIH TiTi KeMH 6acTaybl YJITTHIH KYpH 0acTaraHbIH KopceTei.

M.’ KymabaeB
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