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3a oCTaHHI POKM KUIBKICTh TMPOIECiB eHeproedeKTUBHOCTI B mporecopax Intel 3HadHO
3pocna. CydacHi mporecopu miaTpumyroTh onHosepHi P-cramm (PCP) [1], Uncore Frequency
Scaling (UFS) [1], Ttyp6ouacTtotu, siapa ta naketu C-ctaniB [2], T-crany [3], 0OMeXeHHS OTYKHOCTI,
3minieHHs eneproedextusHocTi (EPB). Xoua 11i ¢pyHKii 3HAYHO TOKpAIIMIA TPONOPIIHHICTE €HEPTii,
BOHM TaKOXX MarOTh BEJIUKUN BIUIMB HAa MPOAYKTUBHICTH mpouecopa. lle moxHa moOauutu mnpu
NOpPIBHSAHHI 33/1aHO01 KOH(ITYypalii cucTeMu i pe3yibTariB, npeacrasienux s SPECpower ssj [4],
13 pe3yapTaTamMH, MOJAHUMHU JI0 TECTIB, MOB’A3aHUX 3 MPOMYKTUBHICTIO, Takux sik SPEC CPU2017.
Xou momepenHi pe3ydbTaTH OTPUMAM OUIBIIY TPOIOPIII0 EHEeprii MpOTATOM OCTaHHBOTO
JNECATUIITTSA, OCTaHHI YacTO BHMHKAIOTh e€Heprozoepirarodi MEXaHI3MH JUIS  IJIBUIIECHHS
npoayKTHBHOCTI. KpiM TOrOo, HOBiI apXiTEKTYpHiI OCOOJMBOCTI, IIO MiABUIIYIOTh MPOJYKTHBHICTS,
TaKOXX BIUIMBAIOTh Ha CIOXWBaHHS eHeprii. OpHuM 13 npukiamiB € BBeaeHHI AVX2 ta FMA B
nporiecopu Intel Haswell. [lesiki HaBaHTa)KeHHsI, 1[0 BUKOPUCTOBYIOTH IIi (YHKIil, 30UIBIIYIOTH
CIOKMBaHHS €HEeprii MOPIBHIHO 3 TEIJIOBOIO pPO3paxyHKoBOK MOTyxHIcTIO (TDP) Ha HOMiHaNbHIN
9acToTi.

Ili ¢yHKIii MOB’s3aHI 3 €HEPrOCMOKUBAHHSIM, OXOIUIIOIOTh BEJIMKHM MPOEKTHHM MPOCTIp i3
CYNEpewIMBUMH  LUIIMA  ONTHMi3amii  TPOXYKTHBHOCTI,  OOMEXEHHS  TOTYXHOCTI  Ta
eHeproedexTuBHocTi. KopucTyBaui He 3BepTalOTh yBarM Ha HACHIJKM IUX MEXaHI3MIB, SKUMHU
3a3BMYail Kepye amapaTHe 3a0e3ledueHHs, TNpOIIMBKAa Ta omepaniiiHa cucremMa. TomMy BOHH
BUKOPUCTOBYIOTh CBOI CHUCTEMH, CIIO/IBAIOUUCH, L0 3aCTOCOBaHI HACTPOMKM BIAMOBIIATUMYThH iX
npusHaueHH0. BucokonpoayktusHi obuucinenHs (HPC) maioTh KOHKpETHI BUMOTH, OCKUJIBKHM OJIHE
HENpaBWIBHO HANALITOBaHE SAPO B MPOrpami MOKe NMPU3BECTH JO MUIBHOHIB sJiep, IO OYIKYIOTb.
OTtxe, neTalbHUN aHali3 Ta PO3YMIHHS HACHIJIKIB €Hepro30epirarouux MeXaHi3MiB € KIIOUOBUM IJif
KOXKHOIT OI[IHKH Ta ONTHMI3allii MIPOAYKTUBHOCTI Ta €HEProeeKTUBHOCTI.
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