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OLIEHKA BJIIUAHUA AMMNAPATHbIX TEXHONOIMMA
OHEPIOCBEPEXEHWUA NEPCOHAJIIbHOIO KOMIMbIOTEPA
HA NMPOU3BOAUTEJIBHOCTb U SHEPIOMNOTPEBJIEHUE

K.M. XaHKUH

ASSESSMENT OF ACPI IMPACT ON PERFORMANCE

AND POWER USAGE
K.M. Khankin

ITpuBeeHbI pe3yabTaThbl IKCIIEPUMEHTOB 10 OLIEHKE BJIMSHUS aNMaPATHOW TEXHOJIOTHH
sneprocoepe;kenusi ACPI u npyrux jHeprocoeperaommx TeXHOJIOTHii Ha MOTpedJIeHHe dJIeK-
TPO3HEPIrHM NMPH PA3IUYHBIX HATPY3KAX H HA MPOU3BOAUTEIbHOCTD.

Kniouesvie cnosa: ACPI, anepeonompebnenue, snepeocoepediceniie.

Assessment of the ACPI technology impact on power usage and performance with
various workload experiment results are given in this article.

Keywords: ACPI, power usage, power saving.

Brenenne

B nacrosiiee Bpems ocTpo CTOUT npodiema s¢-
(DEeKTHBHOTO MCIOJIL30BaHUS U COEPEIKEHHS PECYPCOB.
C pacrnpocTpaHeHHEeM KOMIBIOTEPOB M YBEJIWYECHHEM
MacIITaboB MX HCIOJIB30BaHMUSA PAcTeT M HEOOXOIH-
MOCTh DKOHOMHH 3JIEKTpO3Hepruu. Tak, Hampumep,
BeuucnTenbHbIA Kinactep IOYpI'Y «Infinity» obGna-
naer sHepronorpednennem 8,4 kBt u [1]. Ilpu HbI-
HEeIIHEeH pPHIHOYHOM IIeHE Ha  JJIEKTPOIHEPTHIO
(~4 py6./xBrt - 4) momy4aercsi, 9T0 4ac pabOTHI ATOH
BBIYMCIIUTENIFHON CHCTeMBI obxomutcss B 33,6 pyo.,
cytku — 806 py6., roq — 294 336 py0. [Ipuuem xia-
crep «Infinity» obramaer cpaBHHUTEIBHO CKPOMHOMN
Ha CEerOJHSIIHUNA JIeHb NPOMU3BOAUTEILHOCTHIO —
270 Gflops [1]. [Ipou3BOIUTENEHOCTh, OTHECCHHAS K
sHepronorpedneHuto, nact udpy 32,1 Gflops/kBt - u,
croumocts  Gflops 1o sHepromorpebieHu0 —
0,12 py6./Gflops. lns cpaBHenus: uisi 6osee coBpe-
MeHHoro kiacrepa FOVpl'Y «CKU®-ABpopay ynensb-
Hasl IPOU3BOANTENBHOCT (Ha KBT - 1) oneHUBaeTcs
B 200 Gflops/xBt- 4 mpu mnpou3BOIUTEIHLHOCTH
24 Tflops [2], TO ecTb SHEPromOTpeOICHUE pPaBHO
120 kBt - 4, a croumocts Gflops mo snepromnorpedie-
nuio — 0,02 py06./ Gflops. [Tanenne croumoct Gflops
[0 DHEProNMOTPEONICHHI0 MOXHO OOBSICHUTH OOIMINM
TIOBBIIIICHUEM YPOBHSI TEXHOJOTMH M CIIEIHaIbHBIMU
MepaMHM, HalpaBJICHHBIMH Ha CHHXKEHHE JHEproro-
Tpebnenus kinacrepa «CKU®D-ABpopay (KUIAKOCTHOE
OXJIQKICHHUE, TBEPAOTEIbHbIC HAKOMUTEIH, THOpUa-
HBIC BBIYMCIUTENbHBIC Y37bI M T. 1.). OmHAKO XOTS
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sneprozarparbl Ha 1| Gflops majaroT, MOBbIIIAETCS
npou3BoauTeNbHOCTE. Yac paborer «CKM®-ABpopay
oboiinercs yxe B 480 py6., cytku — 11 520 py6., roq —
4204 800 py6. CHmKeHHE PHEPromnoTpeOIeHus aaxe
Ha 10 % naer sxonomuio B 420 480 py0. B rox wim
35 THIC. py0. B MECHIIL.

TexHonoruu ynpasiieHNS] TUTAaHHEM Pa3BUBAOT-
csl 1aBHO. McTopuuecku nepBbIM ObuT ctangapr APM
(Advanced Power Management) — mporpaMMHBIN HH-
tepdetic (API) mis ynpasnenus nutanueM. CTaHmapt
OpuT paspaboran B 1992 romy xommanmsamu Intel u
Microsoft, B 1996 romy Obla BhINyIIeHa MOCIEIHSASA
Bepcusi ctaHgapta 1.2. Ha maHHBIT MOMEHT COBpe-
MEHHBIC OIEPAIIMOHHBIE CHCTEMBbl W allaparHble
T1aTOPMBI 3TOT CTaHAAPT HE PEATU3YIOT, OH SIBIISICT-
cs ycrapeBmmM [3].

CoBpeMeHHbIM HHTEp(deiicoM yrpaBieHus MuTa-
nuem sBisiercs ACPI (Advanced Configuration and
Power Interface). Ilocnenusis omyOnaukoBaHHast Bep-
cus cnenudukammm — 4.0a ot 5 ampernst 2010 roxa [4].
B cnenmduxanym onpenemnsoTcsi COCTOSIHUS TPOIiec-
copa, nepu(epuitHbIX YCTPOHCTB, PAaHKHPYIOTCS CO-
CTOSIHUSI CHa W TIPOM3BOAWTENbHOCTH. CHIDKEHHE
SHEPromnoTpedIeHnsT BIeYeT 3a co00il MO0 TOTepio
(hyHKIIMOHATBHOCTH, JINOO TOTEPIO IMPOM3BOIUTEIb-
HocTH. OJHAKO Ul HArpy)KEHHBIX BBIYHCIUTEIBHBIX
CHCTEM TaKoe TOBEJICHNE HEXEeJIaTeIbHO M 4acTO He-
BO3MOXHO. [losiBisieTcst 3a1a4a OLIEHKH BIUSTHUS TEX-
HOJIOTHI 3HeprocOepekeHnsl Ha peaibHoe MoTpedie-
HHE SHEPIUU U Ha MPOMU3BOIUTEIHLHOCTH C LENBIO BbI-

Khankin Konstantin Michayilovich — post-graduate stu-
dent of Electronic Computers Department, South Ural State
University; hc@comp.susu.ac.ru

Cepusa «KoMmnbloTepHbIe TEXHONOIMU, ynpaBneHue, paano3aneKTPpoHuKar, Bbinyck 16 225



K.M. XaHKuH

SICHUTh BO3MOXXHOCTb W TPAHMIBI HCIIOIb30BAHMS
texHonorun ACPI nns sHeprocOepesxeHust HarpysxeH-
HBIX BBIYHMCINTEIBHBIX cucteM. IIpobmema BIMsIHUS
9HEprocOepekeHHss Ha MPOM3BOTUTEIBEHOCTD 3aKIIIO-
YaeTcsl TAKKe U B TOM, YTO ITPU ONPEJICIICHHOM COOT-
HOIICHUH BBIMTPBIMIA 110 TOTPEOJICHUIO U MPOUTPHIIIA
MO ITPOM3BOUTEIBHOCTH TEPSAETCS SKOHOMHYECKHI
3¢ ekt ot sHEprocoepexkerus. Hampumep, eciu 3xo-
HomusA 20 % »nekTposHeprun npuBoauT K 50 %-Homy
MaJICHAI0 TTPOM3BOIUTEIBHOCTH, TO CyMMapHBIE 3a-
TpaTsl Bo3pacTyT Ha 60 %: npu pabore B TedeHHE /U
Ha MOIIHOCTHU X KBT cuctema notpedur #x kBT - 4, npu
pabore B Teuenue 2t4 Ha MmourHOcTH 0,8x KBT —
1,6 xBT. [ToaTOMy Ba)KHO OLIEHUTbH BIHMSHUE TEXHOJO-
Ui dHeprocOepexeHus W Ha dSHepromnoTpedieHue
CHCTEMBI, ¥ Ha €€ ITPOU3BOIUTEILHOCTD.

Onucanne 3KcnepuMeHTa

Jnsi OUEHKM NpPOBEAEM CIEIYIOMINH 3KCHEpH-
MEHT: BO3bMEM BBIUHCIHMTEIBHYIO CUCTEMY M Oynem
3aJaBaTh €il Ha NCIOIHEHNE OJIHY M Ty K€ IPEUMyIIe-
CTBEHHO BBIUMCINTEIbHYIO 3ahady. bynem cHHUMarh
MOKa3aHMsl MOTPEOISIEMON MOIIHOCTH TIPH HMCIIOJIB30-
BaHMU M 0Oe3 UCIIOJIb30BAHUS TEXHOJIOTHIT dHeprocOe-
pexxenusi. CHUMaeMble JaHHbIe OyleM COOTHOCHTH C
9TanoM paboThl BBIYUCIUTENEHONH CHCTEMBI, YTO I10-
3BosuT oueHuTh BimsiHne ACPI u Ha paboty anmapar-
HOHW cOCTaBJIsIONIEeH cucTeMbl 0e3 3arpy3KH Orepary-
OHHOM CUCTEMBL.

Jns skcnepumenTta Obila BbIOpaHa cepBepHast
wratpopma Intel SS500BC B cremyromeid KOMITIIEKTa-
LIUH:
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— 2 mporeccopa Intel Xeon E5504 2.00IT'w;

— 4 nmanku onepatuBHoil mamsitu DDR3 PC10600
ECC 1o 2048 Mb xaxxnas;

— 2 xectkux nucka SATA2 7200 rpm no 160 T'b
KaXKIbIi;

— 2 BeHTIWIIATOpa 94X97 MM;

— 2 cereBrix agantepa Gigabit Ethernet (Ha Bpe-
M SKCIIepuMeHTa oTKIfouaroTcst B BIOS).

Ha cepBep ycraHaBiamMBaeTcsi OnepanioHHas CUC-
tema Arch Linux B cpese or 01.11.2011. Bepcun oc-
HOBHBIX KOMITOHEHTOB:

— Bepcwust siapa linux kernel 3.0.7;

— Bepcust  ApaiBepa  P-cocrosiHuii
0.3.2.12.3.

[TpoBonsiTCS Clienyonme SKCIepUMEHTHI:

1) 3arpy3ka ¢ orkmodeHHsiM ACPI n sneprocoe-
pexxennem auckoB (ACPI otkirouaercst B BIOS, linux
3arpyxaercs ¢ mapamerpom acpi=off, BeImomHseTcs
komanna hdparm-M 254);

2) 3arpy3ka ¢ BriarodeHHBIM ACPI, 6e3 mommepx-
ku P-cocrosnuii, 0e3 sHeprocOEpeKeHHUS THUCKOB
(ACPI Bxyrouaercs B BIOS, craButcs 3amper Ha 3a-
rpy3ky wmoxynsi phce-intel, BbIMONHSETCS KOMaHza
hdparm-M 254);

3) 3arpy3ka ¢ BkimoueHHbIM ACPI, 6e3 noaaepx-
ki P-cocrosiHumif, ¢ 2HEpProcOEpeKEHUEM THUCKOB
(ACPI Bxirouaetcs B BIOS, craButcs 3amper Ha 3a-
rpy3ky wmoxynst phc-intel, BbImomHseTCs KOMaHzaa
hdparm-M 128);

4) 3arpys3ka ¢ BarodeHHBIM ACPI, ¢ mommepxkoit
P-cocrosumii, 6e3 sHeprocoepeskenus muckoB (ACPI

intel-phc
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OueHka enusiHUsi annapamHbIX MexHos102uli 3Hep2oc6epexeHust

nepcoHasibHO20 KOMIbromepa Ha npouseodumeanocmb u 3Hepeonompe6neHue

Pe3yn bTaTbl 9KCNEepUMeHTOB

ITokazatenu Oxcr. 1 Dkcrr. 2 Dkcr. 3 Dkcr. 4 Dkcrr. 5
BpewMsi BbIOIHEHMSI BBIYMCIUTENBHOM 3aa4H, ¢ 108,65 103,77 103,67 103,74 102,35
MaxkcumanabHast MOITHOCTh, BT 167,2 167,6 169,6 167,5 168,1
MunnMaabHass MOITHOCTE, BT 122,3 87,1 86,9 83,8 86,6
[ToTpebnenHast MOITHOCTH, BT - 1 7,46 7,49 7,38 7,7 7,47
Bpewms HabmroneHus, C 190 186 181 196 185
YnenpHas moTpebiIeHHass MOIHOCTh, BT 141,35 144,97 146,78 141,43 145,36

Brutodaercs B BIOS, nactpauBaercs npunyaurensHas
3arpy3ka Momynsi phc-intel, BeImOmHSAETCS KOMaHAa
hdparm-M 254);

5) 3arpy3ka ¢ BkmoueHHBIM ACPI, ¢ mognepxkoit
P-cocrosinmii, ¢ sHeprocoepexkenneM nuckoB (ACPI
Bkutogaercs B BIOS, HacTpanBaercs npuHyauTeNbHAS
3arpy3ka momynsi phc-intel, BeImomHSETCS KOMaHAa
hdparm-M 128).

Bo Bcex skcmepuMeHTax BBIOMPAETCS PEXUM
yIOpaBJIEHUs] CKOPOCTBIO BpAIICHUS BEHTHJIATOPOB,
HalpaBJIeHHbIH Ha YHEProcOepekeHHE.

[Torpebnsiemas MOIIHOCTH OINpEEIsieTCs] BaTT-
METpoM, pa3paboTaHHbIM crenuanuctamu  HITN
«Y4ebHast TEXHUKAa W TEXHOJIOTHW». BarT™merp BKIIfO-
YaeTcsl B pa3phlB IIEMH MEXTy KaOelneM MUTaHus cep-
BepHO# mardopMbl U po3eTKoil. M3Mepurens ocHa-
men USB-mopTom, depe3 KOTOphIiA pa3 B CEKyH/IY BbI-
naet nokasaHus. Iloka3aHusi CHUMArOTCS M COXpaHs-
FOTCSI OT/ICIBHBIM KOMITBIOTEPOM.

B kadecTBe BBIYMCIHTENBHOW 3aJaydl 3amycKa-
oTcst 8 (MO 4uciy saep) MNPOIECCOB TeHEepaluu
100 000 1024-0uTHBIX MOCIIEIOBATEIEHOCTEH TICEBI0-
cilyyaiHbeIX ymcen komanaoi «dd if=/dev/urandom
of=/dev/null bs=1024 count=100000», Bpems ucnon-
HEHUS YYUTBIBACTCS IPOTPAMMOH time n caMoil Tpo-
rpammoit dd.

Beur monmydyen oOBemUHEHHBIH TpaduK MOTped-
JIIEMON MOIIHOCTH (CM. pUCYHOK). IIpsimoyrompHuKa-
MH Ha KPUBBIX MOTPEOIECHHS OTMEYCHBI CIICTYIOINE
coOBITHS (CIIeBa HAMIPABO):

1. Mannmanu3zanus skectkux auckoB (ACPI eme
HE 3aJIeHICTBOBaH).

2. Konerny wHMIIMAIM3allUy  anmapatHod Iar-
(GopMBI M Hayaso 3arpy3kd ONEpanMOHHON CHCTEMBI
(ACPI ere He 3a/eiicTBOBaH).

3. Koner 3arpy3ku onepaiuoOHHON CUCTEMBI.

4. Hauasno BbIYHCIEHUH.

5. KoHel BeIYHCIEHUH.

[Tpoune pe3ynbraThl 3KCIEPUMEHTOB MPEICTAB-
JIEHBI B TaOIHIIE.

Kax Buano u3 rpaduka, iyqme Bcero ACPI mpo-
SBIISIET ceOst B MOMEHTHI TipocTos. [Tox Harpyskoit ACPI
YBEINYMBACT MOTPEOISIEMYIO MOIIHOCTh, TIPH 3TOM HE
COKpaIas BPEMEHH BBIYHMCICHUH. [IpyamHBI Takoro
TIOBEJICHHSI HETIOHSTHBI, OTHAKO MOTYT 3aKIJIFOYaThCs B
ommOKe MPOTPaMMHOM WM amIlapaTHOW peann3arun
ACPI. B mporecce 3arpy3ku ACPI He 3aneiicTByercs,
MOATOMY TrpaMKy HAKJIAJBIBAIOTCS JAPYr Ha Jpyra.
[Tpoune TexHOIOrHU SHEProcOEPEIKEHNS HE OKA3bIBAIOT
BUIUMOTO d(eKTa Ha FHEPronoTpedIeHHe.

BoiBoabI

Jsa HarpyxenHbix cucreM ACPI ve naer moo-
JKUTEJIBHOTO 3(dekTa 1 MOKET IPUBECTH K yBEIHUC-
HUIO 3Hepromorpebnenus. [loBexeHne cucremsl ¢
ACPI 3apanee npeckazaTb HCBO3MOXXHO. B MOMEHTEI
npoctosi ACPI mo3Bomser cHM3UTH 3Hepromorpedie-
uue npumepHo Ha 30 %. I[Tpumenenne ACPI s cuc-
TEM C TIOCTOSHHOH 3arpy3Koil U ¢ 3arpy3Koi, OIm3Koi
K TOCTOSIHHOM, OECNONIE3HO M B HEKOTOPBIX CIydasix
MOYKET MPUBECTH K HEOXKHJAaHHBIM Pe3yJIbTaTaM.
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