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Parallel and multicore in mobile devices

1. BeeneHwue(Paccka3s npo 10, 4To0 MObU/IbHbLIE AEBaVIChl MOKOPSIOT MUP 1 BCE bobLue n 6osbLue
NCrosb3yTCA JII0AbMU. BblaeneHne TeHAeHUnn Ha To, YTO JII0AN HAYUHAKT XPaHUTb CBOK
WMHGOPMaLNIO HE JIOKaJIbHO, @ B UHTEPHETE U XOTAT UMETb K HEW MOCTOSAHHbIA 4OCTY.)

2. NCTOPUSA BO3HUKHOBEHNS MHOMOAAEPHOCTU(BCIOMUHaHME nNpo 3akoH Mypa. KapTUHKK C
rpagukamMmu pocta rnpon3BoanTeIbHOCTU. ONUcaHne NnosiBJAEHNs MHOrosiAEPHOCTH. BblAe/IeHne
MbIC/IM, YTO MPOLECCOPbLI A1 MOBUIbHbLIX YCTPOWCTB MNOBTOPAKOT Pa3BUTNE HACTO/IbHbIX.)

3. cpaBHeHue noTpebasemMon MOLWHOCTN HACTONbHBIX MPOLLECCOPOB(Pa3/iMyHbIe TEXHOJI0M NN
COXPaHeHWSs IHEPrum, NpUMeHseMble rpoueccopamu. CpaBHeHUS pacxona 3Heprun rnpu
Pas/INYHbIX PeXUMax COXPaHEHNS IHEPrun. BHeapeHne noHATNS 3(hheKTUBHOCTYU rnpoueccopa
PaBHOW OTHOLLEHWNIO NOTPEDBSEMON MOLLUHOCTM K 0O bEMY BbIYUC/IEHHBIX PECYPCOB. (MpUMep
cpaBHeHne Atom n Core2Duo))

4. TlpunoxeHna(obpaTnTb BHUMaHMNE, YTO NPUIOXKEHNSA CTaHOBATCSA BCe bosiee napasinesibHbIMU.
Mapannennsm nossasetTca n Ha yposHe OC.)

5. BbIBOAbI(3aK/1t04EHNE, YTO BHEAPEHNE MHOI0S4EPHON aPXUTEKTYPbLI B MOBU/IbHbLIE YCTPONCTBA
CyLLeCTBEHHO M03BOJINT MOBbICUTb 3(hEeKTUBHOCTb MPOLECCO0B B YCTPOUCTBAxX M Kak C/eLCcTBme
60/1bLLYI0 MONY/IAPHOCTb 3TUX YCTPOUCTB.)

B CTaaumn pa3paboTku

CoBpeMeHHOro YesioBeka Bce bonbLue 1 60sbLLe OKpYXKatloT MOOUIbHbIE YCTPONCTBA: TeNedOoHbI,
nepcoHabHble KOMMboTepbl, HOYTOYKKM, HaBUraToPbl, BCEBO3MOXXHbIE BCTPaNBaeMble CUCTEMBI.
3a4acTylo Kaxaoe 13 3TUX YCTPOMUCTB MMeeT HECKOJIbKO BapMaHTOB MCNOJIb30BaHMA, 60/bLluas 4acTb
KOTOPbIX - BCEBO3MOXKHbIE MY/IbTUMEANA NPUNOXKEHUSA. PacCMOTpUM Tpu Hanbosiee NokasaTesbHbIX
cLueHapua npuMeHeHns MobnbHbIX YCTPONCTB:

e [lofib30BaTeNb NCMONb3YET CBOM MOBWIIbHLIN TenedoH Kak mp3 nienep Yyepes 6ecnpoBOAHYIO
CTepeo rapHUTypy, Npu 3TOM, 0A4HOBPEMEHHO C 3TUM OH UrpaeT B Nt0OMMYI0 BUOEO UFPY Ha
3TOM CaMOM Xe TeneoHe. O4eBUAHO, YTO OH OXKMAAET, YTO My3blKa U 3BYKM U3 Urpbl ByayT
BbIBOANTHLCA OJAHOBPEMEHHO 63 Kakux Mbo NCKa)KeHMIN N 3aepiKeK.

e [Ipyron nosb3oBaTenNb CMOTPUT BUAEO pubM C flash-kapTbl, yCTaHOBMIEHHOW B TenedoH. B 310
BPEMSA eMy 3BOHWUT ApYr. B TakoM cnyyae, CHavana 0XXMAAeTCs, YTO NoNb30BaTeb YBUAUT KTO
€My 3BOHUT, 1 eCNn NOATBEPANT NPUEM 3BOHKA, TO BOUCNPOM3BeaeHne duibMa A0HKHO ObiTb
OCTaHOBJIEHO, N aBTOMATUYECKM NPOLOJIKEHO MNOC/IE OKOHYaHNS pa3roBopa.

e TpeTuin Nonb3oBaTesb, HAXOAACh B MEXAYropoAHEM noe3ae 1 0bLanch Yepes BUAE0-3BOHOK,
He MOXXeT NPOoNyCcTUTb COobLLEeHNe OT COOTBETCTBYIOLWEro VIHTEpHET cepBMCa O LUTOPMOBOM
npeaynpexneHun B ropofe Kyaa oH efet. OH 0XKnAaeT TeKCTOBOe CoobLLeHMEe Ha IKpaHE B
MOMEHT NoJly4eHUs 3Toro coobeHns 6e3 npepbiBaHNS €ro BUAE0-3BOHKA.

M3 BapMaHTOB MCMNO/b30BaHNA BbITEKAIOT Clieayolme KJ4eBble Tpe6OBaHVIFIZ

1. nognepxka QosS,
2. cnocobHOCTb K pearmpoBaHuIo Ha AENCTBMA NOJb30BaTENS,
3. NPoAo/MKMTENBHOE BpeMS paboThbl.

Mopaepxka QoS ana nonb3oBaTtens NnoTpebyeT MHOrONOTOYHYO CUCTEMY. B cnyyae ncnosib30BaHUs
O0LHOALEPHOr0 NMPoLLeccopa, gaxe C NOAAEPXKKON MyNbTUMeLMa paclUMPeHNIA, BO3SMOXHO OH He
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CMOXXET NpenoCcTaBUTb HEOBXOAMMBIN YPOBEHBb 3arpy3ku 1 06paboTKM AaHHbLIX B peasibHOM BPEMEHN,
NOTOMY 4YTO BMECTO napasienbHon 06paboTky AaHHbIX, OH ByaeT NCnosib30BaTb UCKIYUTENBHO
nocnenoBaTenbHyt0 06paboTKy ¢ nepeknoyeHneM 3agad. Ytobbl yaoBneTsopuTb TpeboBaHMS
NMUTaLMN MHOr03a404HOCTH, COBLITMIN MNONL30BATENLCKOr0 MHTEPdeNnca, 04HOAAEPHbIN MPOLLECCOp
[OJKEH MOCTOAHHO NepekoYaThCsa Mexay 3adadvamu. [laHHOe nepeksoyeHe Mexay 3ajadyamm
Hen3beXXHO npmBedeT K NoTepe Meana AaHHbIX U 4S8 NoJb30BaTeNs MOXET OblTb Bbipa)keHo
apebexalunm 3ByKOM, apTeakTaMy Ha 3KpaHe Npu NpoCMOTPe BUAEO UK BUOEO-3BOHKE. Ha
PUCYHKEe npeacTaBieHa cxeMa paboTbl 0QHOAAEPHOro Anas MobnbHOro yCTponCcTBa, HanpruMmep,
TenedoHa.

Y

Monb3oBaTeNbCKUN MynbTMenna
WHTepdenc 3a0aun

|:| MepeknyeHWe |:| OcTaneHble

KOHTEeKCTa 3apga4dn

/13 pyCHYyKa BMHAOHO, 4TO C O4HON CTOPOHbI MPOLLECCOPY A0BOJIbHO HYAaCTO NPUXOANTCA NPEKIYaTbCS
MeXAy 3afavaMun pasnyHbIX TUMOB, KOTOPbIE B CBOIO 04epedb MOXXHO AeflaTb napasiesibHo. Tak,
kKoMnaHus Texas Instruments npennoxuna nnHenky npoueccopos OMAP(Open Multimedia
Application Platform). laHHbIN NpoLECcCOp Ha CaMOM fene npeacTaBnseT u3 cebs HeCKoNbKo

MPOLLECCOPOB, KaXXAblN U3 KOTOPbLIX OTBEYaET 3a onpeneneHHy MyHKLNOHANbHOCTb,
pacnapannenvBas TakmMm obpa3om He3aBuCALLME 3a4a4n (CM. PUCYHOK).

Mpoueccop

MyneTumenna
npoLeccop

Monb3oBaTeNnbCKUA MynbTuMenns
NHTepdenc 3apayn

MNepeknoyeHne OcTanbHble
KOHTEKCTa 3apa4um

BHeOpeHne KOMNOHEHTOB, OTBEYAIOLLNX 33 KOHKPETHbIE (hYHKLMK, Hanpumep, obpaboTky meauna-
NH(OPMaLMK, MO3BONSIOT Peann3oBaTh NPAKTUYECKU BCE OCHOBHbIe TpeboBaHmsa. OgHako, noa
6onbLIMM BONPOCOM OCTaeTCs BONPOC 3HepronoTpebneHns gaHHoro npoueccopa. besycnosHo,
BBEAEHME AOMOJHUTENBHOMO Y1CIa NPOLECCOPOB YBENMYMBAET CyMMapHoe aHepronoTpebneHne, HO
TONBLKO B TOM CJly4ae eCc/in OHU BCe OAHOBPEMEHHO paboTaloT. BBeaeHre BO3SMOXXHOCTM OTK0YaTb
NNy NepeBoanTbL 6e30eNCTBYOLWMNE 3IEMEHTLI B PEXUM dHeprocbepexxeHns, Korga OHN He HYXHbl,
MO3BOJIUT YMEHbLINTbL NOTpebneHne aHeprum No CpaBHEHNO C BAPUAHTOM, KOra YCTaHOBJIEH
€[MHCTBEHHbIN Npoueccop, obpabaTbiBaloWwuin BCe AaHHbIE.

TeM He meHee, bopbba 3a BpeMs paboThbl YCTPONCTBA NPUBOAMUT K TOMY, 4TO BONbLUMHCTBO
MpPOLLeCCOPOB MOALEPKMBAOT HECKOIbKO PeXMMOB 3HeprocbepexxeHns. MNpy 3TOM 04€BMAHO, 4TO
notpebasemMas MOLLHOCTb NPSAMO-NMPOMNOPLIMOHAaNIbHA TaKTOBOW YaCcTOTe MpoLeccopa, T.e. YeMm
Honblwe vacToTa paboThl Npoueccopa, Tem 6oMbLUE SHEPrMM OH NOTPEHASET U TEM MeHbLUEe BpeMs
XKW3HW YCTPONCTBA, B KOTOPOM OH yCTaHOBJ/IeH. HO fAaHHasa hopMyna paboTaeT TO/IbKO B C/ly4ae ecnu
He obpallaTb BHUMaHME Ha Hanu4me pexnMmoB dHeprocbepexxHus. Tak B
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http://www.thg.ru/howto/core_2_duo_e7200_atom_230/index.html noka3aHo, 4T0 B pexume
3HeprocbepexxeHns HaCTOJIbHbI NPOLLECCop NPakTUYeCKn He yCcTyrnaeT MobuabHOMY, NMes Npu 3TOM
60/bLUYI0 NPON3BOANTENBHOCTL. HO 3a4eM MOBUIbHOMY YCTPONCTBY MHOMOSIAEPHbI
BbIYNC/IMTESIbHBIN NpoLeccop? BosbWMHCTBO M3 NoJb30BaTenen MOBUbHbLIX YCTPONCTB NPaKTUYECKH
BCeraa nosb3ylTCs HAaCTOIbHBIMU KOMMbIOTEPAMU U XOTAT NEePeHecTy YacTb NPUN0XKEHUI C
HaCTOJIbHOr0 KOMMblOTEPa Ha MOBWJIbHBIN. BOJBLLUMHCTBO COBPEMEHHbIX NMPUJIOXXEHUIN ABNIAIOTCA
MHOIOMOTOYHBLIMW U MOTEHLUMNaNbHO MOryT paboTaTb ObICTPee Ha HECKOJIbKUX BbIYUCSINTENbHbIX
faApax npoueccopa. Mpu 3ToM, Bpems paboTsl MpoLieccopa B NMMKOBOM pPeXuMe CyLeCTBEHHO
MeHbLUe, YTO yMeHbLUaeT 3HepronoTpebneHue.

some stuff/ideas/questions

Multicore vs Cloud computing

Ambiguous computing in cloud spaces

Multicore and power efficiency

Multicore for mobile phones

Power Efficiency Study of Multi-threading Applications for Multi-core Mobile Systems

some links

e http://www.ddj.com/architect/217500655
e http://www.physorg.com/news164386074.html

CcChINIKM

http://www.thg.ru/howto/core_2_duo_e7200_atom_230/index.html
http://www.3dnews.ru/news/nokia_lider_zelenogo_reitinga_grinpis/
http://focus.ti.com/pdfs/wtbu/TI_omap2420.pdf
http://software.intel.com/ru-ru/blogs/2009/08/13/iii/
http://software.intel.com/ru-ru/blogs/2009/08/20/2001968/ (Hennoxas nges npo MoLHble
BbIYNC/IEHMSA, MOXHO €€ pa3BuUTb Ha MOBUbHbIE feBalNChl, U 0OBACHUTL NOYeMy
MHOr0SilePHOCTb - XOPOLLO.)
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