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1.1 FHEEMOBE

OS JE DM T, 2004 4REE, HERERRA AP0 5 0 — X VN2 L A — % > b OFFE S
WAL LTS, AFEIZThE 51T CPU A7 —F U T 4 O L, ZOH—F )L
R IIVER Y 7 DFEREIT ST,

F7 2004 FEOFEAFIHL T, KEBEAEYHEH (A1 AFY 4GB L) AT
LATHO% HAMIRIEIZT 5 F~—72 (lozone) 777 AU (OProfile) Xk
OB —3)b b b—2 (LKST!) #FEMi L7z, 20707740 TORERNG, HRERR
RO LI —F NN R — 2 NERE LTc, FE LTIC I —F VAR MV Y 7 % ffik
T3y F AR LE O % MGiiesd Ul-, £ RRFCAERR L7 > FIXLKML (Linux
Kernel Mailing List) TABI L. Linux2 X 2 =7 4 6D 7 4 — 23w 7 %5%F, Andrew
MortonX®-mm treell~— & iz, A A A kU —A(Linus’ tree & FEXIL TV D)IZ~
—VINLTETHD,

SEIOT 0P =7 bOFERBEFIL,

1. 2004 FLEICBHFE L7 MERBRR A 22D 5 I — RV INE 2 AR — R v R ORFE HIERE
NTHHZ L EEIELT,

2. RFEZEVHEEOE W CPU F % v v = X A(cache pollution & FEEILD) &R
FRATEHZ EERLT,

3. MEOHEW CPU £+ v ¥ =2 I Z(cache pollution) 7323 L 7= 354 DfiFRHE (—F L
Ny F) L. TOREMEEZETELT., (O Afi(write) B E0EE 10%I1E 89
TR L, L3 ¥ v v a3 2% 70%I1E &3 5)

4. =Ny FORRILIZE OO IZIB\W T Linux Kernel = 2 = =7 ¢ [T/
L., Bkx7ea X b, 74— Ry 7 &%FTc, "= LET7 VR FIEICL 5
THRAZR NNy FIMERTE L2 & B FEFEL T,

ABEIFEM L Fv— 27 1L 10 BEAR DO D TH > Te PR DR RO F~
— VLo THAZINDGTHAH CPU v viaIAOMES, SRR LT L—A
T — 7 CRBIRRTED ETREND, EROWIETIZIOS I—RVDF ¥ v = IR
DOEFFERS L OZOMREM EE W) OB EN TN ST E2EZDLED
RN RO L7 T L HH B2 b D,

12004 4= H AROSSHEME 7 4+ — T LABIRFEWG  OSSHERE - (EHEMERIAN / PEEMETY —
JLUBE%E . LKST
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1.2 FHEGEDHE

2004 fEFEDOVEEFNEZF)H LT, Unisys ES7000(16CPU) & H 37 HA8000(4CPU) D~
TR R 21T o7, 2004 EEDORKE LY, 0y 7B CPU Ay —F Y 7
A ODRIEDFIET D LWL D b & FREZIT > 7,

EFT.CPUZuy 7 DY 7 72170, Ixh CPUZ Yy 7 Z{HE LT D a2 R
— X NERE L, EnDbYiE Y —Aa— REo L7 v 3 U X AMIZRIEN 200
T ZAT > T,

WIZLKST ZFH L, 7y 7 RH O 2 F5E LTz, [FERIC Y — A 32— R&45H8r LIE
ST EATo T2, 2004 FETIE A —F 1 v 7 (B —F)V 24)DFHFHRRAE L TV AHES A
BESNEN, SR —3 2.6 TIIFICHEEOEWT —x /Lo v 73R TE R
77

TIZTCPU F v v ¥aDBR»billEEZTo7oE 24, HHOE T Y v aI A%
2R TVDIMERA LT, ZOMBEMRT 2y FEMERLIHELIZE 25, 20
BEIMEDHER T E T2,

1.3 S FROME

OProfile ® CPU 7 &2 > 7 OH 7Y > 75 __copy_from_user_110 &\ 95 = —H 22
DA —RVEER A~ B —F 5 BN & b FTRRD D002 TWD Z ENFFETE T,
write(2) v AT A a— VDA TOERITET X IR0 L, T XA T RO
bbb, ZZTHEEZZEZ, CPUFS Yy v V= ZERL, L3 ¥y vva
RALAERY N T T 4w I DY TV T ETolm A, HEOEW LS v via
AxEFER LTz, ZOMRER RV Rk 73 cache pollution &FEENAMHEEDO LD THD &
WO ZEERREL, ENEMRIT DI — NNy FEAER LT,

TOHIEEFESR S F~—7 OFEiZE L TG LTz,

131 Fr vl REIBOEEM

CPUITEE N— Ry =7 Xy v o tMEIns A€V 772 eEmdEbT 51— Ky
2T HFO, THIILT VAT HLEEX Y v V2l CENNTFELTVDHEE, v v =
by FEMEO, Ll F¥rvvia (—R¥ryvia) OBEZEOaIANI2 7ay 7RET
bb, —HTT—ENRFXr v allRWGE, ¥Y vV aIAZMEERAAL U AEYET
TIEATHE200~300 7 7 v VRRENND . Fx v aT VBRI 100 5L E=a
ARG, AFVT 7R ARICF ¥ v 2 I AL - T CPU IS 5 N & ALFENR
72U E 200~300 7 0w Z#EATLE D Z &b, EDI=OMREN ED=OIZiEF v v
VaIAEWOH T ENEEIZRD,

F13177ERax

TN A TR AaA b
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LI—%®)F v v a A=
L2CR)F ¥ vy = 1072y
L3ER)F ¥ v = 50 7 v v 7 FRHEE

AL UAEY 200~300 7 & v 7 Rit4

Cache line fill (CPURF v v allT7—#%E L) 756X CPUIREDX ¥ v~
VaTdA e N T =N LT —HZIEESHRRA L0, BEEHRAONTEENT —Z N
TIIRBILRDGE LD, NHERT — A EEEH L TLE -7 & X cache conflict &
% UM cache pollution 253784 L 72 & 9, cache conflict & % & cache pollution |35 ¥
v aIAEFEEIL, ARV TV ERAIREELL BT HEOHE LR,

1.3.2 Cache pollution aware patch

Pentium 4/Xeon ® CPU L' YA &b F¥ v v o (L1/L2/L3) ZFEHETEREA A
AEVIIT—HX 2 BET 55 %K LT cache pollution ik % A5 /%y F Z/ERK
L7z, 2 DX F % cache pollution aware patch & L .55, Z DN RZHE LT, Z OFER,
FATHERE T 10%FRRE, F v v ¥ = I RITEBWTE T0%H[#E, BEEEICBE W TEF v v v
2 I AT O IZHI T 5 Z & 1TpkEh LT, £72 cache pollution (2L 5 F ¥ v = I AT
DNWTOFHI b IR Z 72 -7,

1.3.3 Cache pollution ®F R A%
OProfile ZF|IH L L3 ¥ v v ¥ o I XA & W{ETIUX, cache pollution 7354 L T 5
FTaRG\RETELZ e Ld L,

134 AEYFOT74)5

WkOTOT AV TNEILEA AR OV TN o T Thot, AEIRE LI
FIEL, FATARPNCEDY T T TR ARV T 7 BAAL XX MIER L
P TV T THDH I3 F Yy v aIAERA LI Y vV aIARNERK L TNDLEZAE
Fa—=U TTBHEEIT IR —TFTTHY, ZOXIRAERV T I/ RRAZFER LT V2
—FIFE%ETETEEICR->TLDHEEZLND, SEIORETIIAEI 777 A1
YU OBEBEMEEER L, ZOME. AMEEEMICEIE LIZERITRE V.,

1.35 CPURS—SE) T«

2004 FFEORREZFA L Tr v 7 BEOEATS CPU A7 —7 © U 7 4 OREZREAES
FTWVDEDOTIHEWNIEIMD G EHEEITTZN, 2.6 I—FR NV TIIFFICATr—F )T
4 ERERMEL 705 L9 EPTIR A T&E 720> 7, cache pollution ®HIJEA CPU A
T—=FEUT AL EDLIBREERDLDLONE NI RIZONWTOREITI TR -T2,

1.4 FHEBEDFED

CPU v —MoMgER EFE L LT, v v = ZiEH LIRER EFE (A £ ) 7'e
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TrAVT) BRELR

1.5 S&DRE
SBOMELE LT Fitae b,
1. CPU 2%”—Z v YT 1 & cache pollution DS 1D FHES
2. Tozone LIS D R F~— 7 Flii
3. AEVT Ty AU TIZEDH—FNAR bRy 7 OFHAR X OMEREYE
4. OProfile Ol (R SIH D AETH
5. Tozone+OProfile THRHTHAE L7 1 — RN /3= v 7 DJRIKFEH]

1.6 {+$%:Linux Kernel Mailing List(LKML) T &R

AEBERE LNy FIZOWTE R VBN S LKML ICAB L2 2=7 1 D peer
review 3% F7-, FTORER, HhaZra A b BEEZEE, Thix b L ICRBEMA T,
F—=T =AYV T N =T ORBIZB TSI 2a=T 0 DT TAT U ADOFEH L LT
R ZEDORRMEEFL LT, SEEDSB L L TN ET2,
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2 IBRETE

2.1 CPURT—3ZEUTADRAE

2004 48 DRITHE > TAHEE S 08 OYERERE . 550 CPU 27— U 7 1 DA
MBI EIT STz, BYTERSIT 2004 ORI S 72,

2.1.1 Y—)LMEREA

2.1.1.1 lozone

TozonelZiozone =~ o REKTHEATAIRET, ZHICA T v a v ZfRET D2 & Thia 722
FEOIOZHETX 5, v MIfHE L R¥ = A2 MMitarballZ BB L7727« L7 b
UdocsiZHA SN TERY, AKXV A b http//www.iozone.org/ THEHTHZ ENT
A

lozone X7 7 A WV AT LD F~v—7 Y —)LTHY | 77 A NVEAEICET D84 72
INT =< A RET D, 72 Linux 7217 TERLSMMDOELL DT T v b7 4 — HITxE
LCWb70, 77 v 74— A0 VO PERED IS - BREEIZ b LT 5,
Tozone 3% LTV D EERBEREIIM R F¥ 2 A MZ KD LT DEY

® POSIX async I/0
mmap() 7 7 A /L 1/O
W D7 74010
Hi— stream &
#H stream &
POSIX x VL v K
BT vt 2 HE
Excel 7 +—~ v M7
NovA T oo T—4
64 £ b AT Axtit
ERZ 7 A st
AN—"T" N T A NEREOWHNILEE 2 {RFET 5 Stonewalling #8E
Tty OXy v ot IRE
fsync, O_SYNC #E&R
® NFS®HT A Fxfhs

Iozone I&, L a— R¥ A X LI LA AR T—EDOT AT La—LE2FETL, T
NEMD RS Z L THRESNTT A XDOT 7 A VOVERRRHFIASRZT 9, BIFE— NIZ
F2fEHY, OLDZHEETE—F, b9 OEDFAN—T Y NE— FEFEHIND,
HEIE—F (aA 7> ay) T 77 A0 A XE ba— N A XEfEINI-#HET
FEER2n s, (1FF) §XTONRY— 2 AEICHET 5, FRFZFEST 501 113
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DO IOMWMETH 5,
ZHZH LT, A= hE—FK (-t A7 av) T BESHhE /0 K7 —r
(initial write X° read strided 72 &) T, fEEINTT7 7 ANV A X FRESINTZ L 22—

RY A ZOMEEEITL, EEFRBICEBO IO 2EIT7T52 N TE D,

RIRFIZSEAT SN 5 T/0 O (stream i & FESS) X —t A7 v a VOB ETHRET 5,

IEDICHEE) S 77 iozone 72 AT, EBEO VO A2 7 av AF - T ALy RTCE
1T&85, F7RrEBRAELEAL Yy ROELLIZTHMNE -T A7 a v THRETHILENT

&5,

T AN A AL a— R4 X (1 BOVAT Aa— L TEXALT—ZE) b4
Ta U THEBICRERETH 5,

£ 211 7V a VyTHETEAETA ABLUO T vk 2

[ 7 QES
SN 5N

Ty ANY AR -s -n -g
La—R¥A X -r -y —q
AR Y- -t - -u

HETX AfE¥E Liozonea~ Y RONRT A —XZNFhDO—EE2E 2.1-2LF 2.1-31C

Y,

* 2.1-2 WIETE 3 VO DFEHE
HAT 7 7 A NVEENE
write BRI T 7 ANV EAERT D
re-write MAFD 7 7 ANV LEEOEZIALZITD
read BEFED 7 7 A WA GiAiATe
re-read T ARANTET 7 A N R ONGERIA T

random read

T ANDRDT K NINLE E G ATe

random write

W7 7 ANDHFEDOT o F LI EICEZIAREITD

random mix

WAF 7 7 AND T o F DILEIZ G RIA T & FEEAHZAT D

read backwards

77 ANEHIT CRENDIEEA~DIT) ([ZHHRIAT

record rewrite

WEAE 7 7 A VORORFERNLEEZ EHEEXT D

read strided

T 7 ANDORERFES A ADOFEHIATE | FFEY A XD —
R YEs)

fwrite/frewrite

writeQ D V(2 fwrite() & i - 7= write 38 X O re-write

fread/freread

readQ D1 0 (2 fread() Z 1 - 7= read 35 L O\ re-read
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pread/pwrite

pread(O/pwriteQZ [ L7= 7 7 A /LHRIE

aio_read/alo_write

POSIX async I/O

mmap mmapQZzHH L7277 7 A VHERE
# 2.1-3iozone 2~ FDA TV g VNRTFA—4—&

-a EHBIE—F, La— KA X :4k-16M, 7 7 A LA X :
64k-512M

-A BIKEL ORHEIT—F (FORBELTE)

-b filename Excel V—7 v — MNERXD 7 7 A V& )

-B mmap( % i H

-c FHIIRERETIZ closeQOALER & & 8D %

-C Z)N—T T A MRRIZF T ¥ 2 T & OEEASA N EFR

-d # AN—""y b7 A NRRZA 7 v 2 OBRIGKREH O M E A2 5% E T
)

-D mmap 7 7 A /WiZ msync(MS_ASYNO) = 3%

-e FHAIEERTIC fsyne, fflush 25 %

-E pread/pwrite Z i o 72 ¥LiET A k& FEiT D

-f filename —F 77 ANELTHERT 7 7 A NAERRET D

-F filename | AV —7"» T XA MFIZ—R 7 7 A L& LTHERAT L7 7 A v

filename --- 4 (F7meRIA vy NGy ZIEET S

-g # HEIE— R TO7 7 A VDK A X (Kbytes HAL) ZIEET
%

-G mmap 7 7 A /VZ msync(MS_SYNC) % 3%

-h VT FRKIRT D

-H # POSIX async I/O =9 2%

-i# EITTH5T7T A NEHET S, Owrite/read, 1'read/re-read,
2:random-read/write, 3:read-backwards, 4:re-write-record,
5:stride-read, 6:fwrite/re-fwrite, 7:fread/re-fread, 8:random
mix, 9'write/re-pwrite, 10:pread/re-pread,
11:pwritev/re-pwritev, 12:preadv/re-preadv

al FTRTOT 7 A NMEAEIZ VxFS VX_DIRECT #457E7 %

-j # Stride 7 7 & AKFD stride lEZFEET D

-J# I/O #1EBIAGRIC AT BT (2 U BHAL) ZRET D

-k # POSIX async I/O (bcopy 72 L) & H7 %

-K HWHET A NORITHELE D 7 o 7 DI Bi AL 21T 5

-l # FATTHT B ABMDO FRERET S
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-L# Tty oXy v adA A XEEET D (Byte Hifir)

-m WISy 7 7 ZEEEFERT2 (7740 ME L EEBFAH)

-M uname —a O FATHERAZ M T1T 5

-n # HEIE— R TO7 7 A VDi/NHA X (Kbytes HAL) ZERET
5

-N T ANBEZ LI Y AL TRER A1 1T 5

-0 A EXAA (O_SYNC) %179

-0 T ANBEZ LI BEALTHRREEZ LTS

-p TrANBEZ LI T ne vy T OX Y v 2 BHETD

Pt WBELEE O oy Hicrat A/ ALy REEET S

-q # HEIE— R CTOLa— ROk KA X (Kbyte 1) ZfET D

-Q F 7y Ve T IV RABIREEOMBET—% %7 7 A M IT
%

-r # L a— R4 X (Kbyte HAL) ZfET D

-R Excel BRDOT — & Z#EHEH DI IT 5

-s TARNT DT 7ANVDY A X EH/ET 5, kKKbytes,

#{k,K,mM, g, G} m,M:Mbytes, g,G:Gbytes

St TutyYDFy v ot A X (Kbyte HiL) #HEET5

-t # AN—Ty NE—RTEITT D, F7rtAERTALY R

-T A= hE— RREZF7 1 & A CTlid7e < POSIX pthread %
flEH3 %

-utt FATTH 7 RO ERERET S

-U mountpoint

TARNETRAMOMIZT >~ b, vy NEEGT D

'

Tozone DX— g U E KT 5

-V # T —HGE (write 7—% & read T — % L OWE) 2FEMET D
-w ETRIC—R 7 7 A VR HEETITET

-W 7 7 A VD read/write Fflom v 735

-X Stone-walling % f&5hi2 95

-X filename write HOT L A M UEREHET D

-y # HElE— FCTOlLa— R4 XD FR (Kbyte Hfir) ZHEET D
-Y filename read HOT L A NV ERERET S

-z -a L EBIMEHT S, TXTOLa— KA 2T AT 5

A mmap I/O LIEHEDO 7 7 A NVT0 %I v 7 AT 5

—Hn 7 TFALTANERNZT S

—+d 7 7 AN 10 ZWrE— K
—+U CPU i =R A H 1925
—+x # Ty ANYA XL L a— R A XM LERERET D
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—+p # ST AT A RNED read OEIEEZRET D

—+r FI#EEZ AL (O_RSYNC|O_SYNC) %179

-+t Xy NI =T ONRT =< U AT A NFET D

—+n Retest % 5 L 72\ (re-read, re-write %)

—+k T7ANY A XeFTrE R ALy FCHEIRST D, 77
FIV N TIEENENRREE T 7 ANVTA X TT A NT 5

—+q # T AN ZEICREEER (BHEAD) 2515

—+| La—REffCry /7 T5%

—+L —F 77 ANVELEL, holba— NEfTrY 7 T5

-+B VU VIR v I AE— R EFTT D, T 7 AV MET
VWA

—+D F#EXAL (O_DSYNC) %179

—+A # mmap I/O 1Zxf L T madviceQ % FEfi 3 5

2.1.1.2 OProfile

OProfile iX, Linux 2.2/2.4/12.6 AT DS L7 a7 7 A ) 7Y —)LTHY | £
Va— RBNVIABN T B EATE NG TA T 7 VRl ET ) r— a3
YNIWe D, VAT ADTRTCETu Ty A Y T T AR ER o TV,

T Ty AN TNE R IR A X S DORERSIZEIT D PC (Program Counter) OfE
YTV TTHIEILE ST, ZOBRBICEDAAF Y o EDEFTN CPU IZ& -
TEITH ThoTenE W IEREZTET 5, ZOEHROEEEZMETANCAET 52 LIk
ST, VAT LBEROPT—RE Z DRI R > TWVDH DN, EZORFTER L TWD
ONERE L., BIZIENRNT —~ AM EEBETT 2B E 720 2 5,

Yo TV DRI H—E L TRETE DA ME CPU OFEFHIZ L - TRZR L8,
CPU BENFH DA N2 b (XA <ITHET D) 7LD CPU THLHMTE %5, PentiumlIl
F%Tl¥ CPU_CLK_UNHALTED, Pentium4 -2 CiZ GLOBAL_POWER_EVENTS & FEiX
nNTWo, SEIOFMETIIET ZOAR FEEHA L, VAT LDR MLxy 7 OfEifT 4
¥rE L7z, LKST AR DOE T, Zr— 3 va v 7 O E 2 RE LTz, £ D%, CPU
FrvaIAZHEAL, Linux 7—FVHATOLELOE NSy v a2 I AR L, &
AT LDR MVHR Y 7 LF 2 BIDEFTORE Z il AT,

OProfile /A ~— http!//oprofile.sourceforge.net/ (Zi%Y — A=z — K717 T2 <,
RF o X RRPFAQMBEH SN TV DD THREIZE NIz,

MIRACLE LINUX V4.0 (2 ¥ W T OProfile # F H + % & 1% .
oprofile-0.8.2-1AX.i386.rpm /X 7 —UIZHENTWDHE 2~ REF{TT 5, OProfile
T7 74N FTA A P—= L ESNTWDDT, R ITLELR, SEIORIEIZEH L
fma~ REUTICHRAMAT 5. 7238, OProfile N9 7V v 7 LT =T 4127 b
Ivar/lib/oprofile/samples (kAN S L5,
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# 2.1-40Profile a~v > K& FFva v

= N

GLL!

opcontrol [ options ]

KFHEXE %3 5, oprofile DFCEN{E IE

opreport [ options ] [ profi

L — b & ERT

le specification ]

opstack [ options ] [ profile specification ]

a— V7T 7 EERT D

opannotate [options ] [ profile specification ]

VY—Ra—RKEtFuTrAEHT
15

oparchive [ options ] [ profile specification ]

oprofile 7 — % %7 —HhA 735

opgprof [ options ] [ profile specification ]

gprof BXDOT w77 AT —X%H
71

F 2154 ar

session:sessionlist

By rar YR RERE By a )X PORENLRD
AL, current By va b BT

session—-exclude:sessionlist

BOgE<tEyarol x b

image: imagelist

T Ty ANTHALAA—=TDY AL

image—exclude: imagelist

BOBRSAA=YDY R B

[ ib—image: imagelist

A A=Y A &Rk

[ ib—image—exclude: imagelist

BV Br< lib-image ® Y A b

event:eventname

PN

count:eventcount

BTy ", AR NN ZOREREE LT — 2 A2
AN i

unit-mask:maskvalue

=y hvRJ

cpu:cpulist a7y ANT5CPUYRALN (OBIEED)
tgid:pidlist TaTyANTDHEAT T N—TEIEET D
tid:tidlist Ta 77 ANTAALy REIRETAH, wilfOAL v KT

A7V EFHATLE, e RADOTRTOAL Y FiX[FE
CHRI I N—TIDEIEFETLNRDHAL > RID % Ff
D

a2 RO
/usr/bin/opcontrol

H&RE -

B R E AR ORH) - 451k & Vo 72 OProfile D= e — /L &21T 9,

# 2.1-6opcontrol 7 a v :
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—vml inux=<kernel file>

TNy TIEBRAD =NV T 7 A NVEIRET D

—no-vm| inux HN—FNT 7 ANEFSTWRL, I—3xrra7rA
V> 7% =< 78 WIFEET 5

—help VT ERRT D

—--version N—= g U ERRTDH

—init oprofile DEY 2 —/LE 11— KT 5

——setup T 7 A4V ATarrORTEE L,

/root/.oprofile/daemonrc (24N 5

——start—daemon

oprofile 7 —E v ZHENT5, 777 AV T ZDHD
TEFBHB LRV, 2.2/2.4 —F )L TITAHTE 2o

—reset YTV T LT — 2 EHIBRT D

~—dump I T ANV LT ET =R ~NT Ty et
%

—start Ta 7y A T ERET D

—stop I Ty AV T BT D, TR ITEB LCEE
Tho, 2.2/2.4 71—V TIEFIHTE 20

—shutdown Ia Ty AV T EETT D, TEUBRINT S

——deinit F—F &Yy hF UL, oprofile Y 2 —/L &
oprofilefs 27 > 1 — R4 %

—buffer-size YT NNERENT DI — NNy T A X

—cpu-buffer-size

CPU Z ¢t Dh—x Ry 7 7% A X(2.6 DF)

——event=[event|” default” ]

AR RV LI default” Z# fRET 5

—-—separate=[none, | ib, kernel, t
hread, cpu, al ]

ERL—ZIZE YT T ESEET S

——cal lgraph=tdepth

A= NVT T IOV T T BRI S, #depth 250
DY a—N T T T T Y T BT, 2.6 71—
FIV(x86) LI CRIH ATHETH 5

——image=[name, name. .. |“al "]

——verbose

T—ErOuRTIZEEME ], A= 3Ny R RE W

—kernel-range=start, end

16 EETH—3%LDVMA 7 L 2&2EET5H

——save=<session name>

Yo7 T LT — 2 BN TIRTET D

B

# opcontrol ——vmlinux=/usr/lib/debug/lib/modules/ uname -r /vmlinux

# opcontrol —-reset
# opcontrol -start

/usr/bin/opreport
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FEEE -

YTV T LT =2 EBRICENTAIRE T — X i T 5,

& 2.1-7opreport =7 a v :

——accumulated / -c

VURNLY R ROV TN, R—t T — VR FEET S

——debug-info / —g

BFLYVRAVDY = AT 7 AN T2 FTRT D

——demang | e=none |
smart|normal

——details / -d

RO & 2

——exclude—dependent / —x

TV = a NKGEOTAT TV, EVa—b, H—F
WEA A =T k&), —-separate A L7z & ZITE
Wnd 5

——exclude-symbols / -e

[symbols]

VRNV ERINT D

—global-percent

BRI T HREELTT D

—help / -? / ——usage

T FRKTT D

——image-path / -p [paths]

NAF U OBIRRASAZIEET D, 2.6 7 —NVEE, £
Va— NV ERDTAEDIIHNETHD

/i

—include—symbols
[symbols]

symbols 72\ F &2 & 5

——long-filenames / —I|

TNIRAEWTIT 5

—merge / -m [lib, cpu, tid,
tgid, unitmask, all]

--separate Ty a U CHBELE TR Y s ANT = B~
-5

——no—-header

Ta Ty A TNTG A= OEME R A G DR

—output-file / -o [file]

stdout TiL72< file ~H1 /19 %

—--reverse-sort / -r

774V b EFWIEICY — b5

——show-address / -w

BRIV DVMA T L AZFRRT 5

——sort / -s [vma, sample

[vma, sample, symbol, debug, image] TY— h1 %

symbol, debug, image]

——symbols / - VRN EIZU AT D

——threshold / -t percentage LA EDOT — X DO U RATE T EH 1T
[percentage]

——verbose / -V [options]

FHEMRT Ny TiERE G 25

——version / -v

N— g U ERT,

1
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# opreport -1 —p /lib/modules/$ (uname -r) > ${saveDir}/summary. out 2>&1

/usr/bin/opannotate

F&RE -

Yo TN T AN I Y — AT A VBRI D,

# 2.1-8opannotate 7 3 :

——assembly / -a

T 7RI A, -source & —HREDGEE. YV —
A, TR TVIRETHITS

——output-dir <directory>

V=AT 7 ANDHNT 4 V7 M) ERET S

——demang | e=none|smart| normal

—exc lude-dependent / —x

TIVr—ya MR IEDTATTY, TV a—/b, B
—FINVEEA A=V BEDIR, -separate K| L7
EXICEW®RR DD

——exc lude-symbols / -e [symbols] | > > RV R4 5
——help / -? / —usage NV B RIRT B

——image-path / -p [paths]

NA TV OIBIRR S AEEET Do 2.6 I —FI/LLL
e, BV a—LEROTHDICHLETHD

—include-file [files]

files 21T &5

——include-symbols / —i [symbols]

symbols 72T &2 & H 5

—ob jdump-params [params]

objdump Z 5L X DEMD/NT XA —H

—merge / -m [lib, tid,

tgid, unitmask, all]

cpu,

-separatez v a VT LT n T y AT —H
Ev—UTD

——output-dir / -o [dir]

7 4127 MU, opannotate 1% Y —A7 7 A
T EITATO

—-search-dirs / -d [paths]

Ve RT 7 ANERFT D8R A A=V T HT
Ny TIERNFBRA LG LE, ZOF T v a %k
FATMERD D

—base-dirs / -b [paths]

TRy T =2 T 7 AN EED R NA,
--search-dirs @ base-dirs Z 9 HIIZIT 9

—-source / -s

annotate Y — A& M H7T 5, ZHIZFIANA T I DT
Ny TIERNMETH D

—threshold / -t [percentage]

percentage UL FOT—HX D AR EH 1T S

——verbose / -V [options]

R TSy T RE 5D

——version / -v

N— g VETRT
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(EEETI

| # opannotate -s -o ${saveDir}/src 2> ${saveDir}/opannotate. log

% DIEH>, opstack/opgprof/foparchive 72 EDa~> RRH 5,

FIFH ATRE 72 EREA X ML, x86info =~ RTTRDO XL I LN D,

Family: 15 Model: 2 Stepping: 6 Type: O Brand: 12
CPU Model: Pentium 4 (Northwood) Original OEM
Processor name string: Intel(R) Xeon(TM) MP CPU 2.20GHz

Feature flags:

fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca cmov pat pse36
clflsh dtes acpi mmx fxsr sse sse2 selfsnoop ht acc pbe
Extended feature flags:

cntx-id

Instruction trace cache:

Size: 12K uOps 8-way associative.
L1 Data cache:

Size: 8KB Sectored, 4-way associative.

line size=64 bytes.
L2 unified cache:

Size: 512KB Sectored, 8-way associative.

line size=64 bytes.
L3 unified cache:

Size: 2MB 8-way associative.

line size=64 bytes.

Instruction TLB: 4K, 2MB or 4MB pages, fully associative, 128 entries.
Data TLB: 4KB or 4MB pages, fully associative, 64 entries.
The physical package supports 1 logical processors

2.1-1 FIAFRBZ2ERE A X b

Z D~ ORI HTHEZRMEREFEAM 1 X M. opcontrol —list-events THH L5, 1R
A X ML CPU T —F 7 7 F Y IR FT 5O THEENPMLETH S, #Z 1T Pentium
III & Pentium 4/Intel Xeon & TIZEIGTE LS4 Xy MIF -7 R D,

B A X2 N OFEIZ OV TIL, TA-32 Intel Architecture Software Developer’s Manual,
Volume 3: System Programming Guide, Appendix A Z& /D Z &,

# 2.1-9Pentium4/Xeon DMH:EEFEARG A X2 b
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oprofile: available events for CPU type “P4 / Xeon”

See Intel Architecture Developer’s Manual Volume 3, Appendix A and
Intel Architecture Optimization Reference Manual (730795-001)

AR IEBEELVIZY FIRY

GLOBAL_POWER_EVENTS: (counter: 0, 4)
time during which processor is not stopped (min count: 3000)
Unit masks (default 0x1)

0x01: mandatory

BRANCH_RETIRED: (counter: 3, 7)
retired branches (min count: 3000)
Unit masks (default Oxc)
0x01: branch not—taken predicted
0x02: branch not—taken mispredicted
0x04: branch taken predicted
0x08: branch taken mispredicted

MISPRED_BRANCH_RETIRED: (counter: 3, 7)
retired mispredicted branches (min count: 3000)
Unit masks (default Ox1)

0x01: retired instruction is non-bogus

BPU_FETCH_REQUEST: (counter: 0, 4)
instruction fetch requests from the branch predict unit (min count: 3000)
Unit masks (default 0x1)

0x01: trace cache lookup miss

ITLB_REFERENCE: (counter: 0, 4)

translations using the instruction translation lookaside buffer (min count:
3000)

Unit masks (default 0x7)

0x01: ITLB hit

0x02: ITLB miss

0x04: uncacheable ITLB hit

MEMORY_CANCEL: (counter: 2, 6)
cancel led requesets in data cache address control unit (min count: 3000)
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Unit masks (default 0x8)

0x04: replayed because no store request buffer available
0x08: conflicts due to 64k aliasing

MEMORY_COMPLETE: (counter: 2, 6)
completed split (min count: 3000)
Unit masks (default 0x3)
0x01: load split completed, excluding UC/WC |oads
0x02: any split stores completed
0x04: uncacheable load split completed
0x08: uncacheable store split complete

LOAD_PORT_REPLAY: (counter: 2, 6)
replayed events at the load port (min count: 3000)
Unit masks (default 0x2)

0x02: split load

STORE_PORT_REPLAY: (counter: 2, 6)
replayed events at the store port (min count: 3000)
Unit masks (default 0x2)

0x02: split store

MOB_LOAD_REPLAY: (counter: 0, 4)
replayed loads from the memory order buffer (min count: 3000)
Unit masks (default Ox3a)
0x02: replay cause: unknown store address
0x08: replay cause: unknown store data
0x10: replay cause: partial overlap between load and store
0x20: replay cause: mismatched low 4 bits between load and store addr

BSQ_CACHE_REFERENCE: (counter: 0, 4)
cache references seen by the bus unit (min count: 3000)
Unit masks (default 0x73f)
0x01: read 2nd level cache hit shared
0x02: read 2nd level cache hit exclusive
0x04: read 2nd level cache hit modified
0x08: read 3rd level cache hit shared
0x10: read 3rd level cache hit exclusive
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0x20: read 3rd level cache hit modified

0x100: read 2nd level cache miss

0x200: read 3rd level cache miss

0x400: writeback lookup from DAGC misses 2nd level cache

|0Q_ALLOCATION: (counter: 0)
bus transactions (min count: 3000)
Unit masks (default Oxefel)
0x01: bus request type bit 0
0x02: bus request type bit 1
0x04: bus request type bit 2
0x08: bus request type bit 3
0x10: bus request type bit 4
0x20: count read entries
0x40: count write entries
0x80: count UC memory access entries
0x100: count WC memory access entries
0x200: count write—through memory access entries
0x400: count write-protected memory access entries
0x800: count WB memory access entries
0x2000: count own store requests
0x4000: count other / DMA store requests
0x8000: count HW/SW prefetch requests

[0Q_ACTIVE_ENTRIES: (counter: 4)
number of entries in the 10Q which are active (min count: 3000)
Unit masks (default Oxefel)
0x01: bus request type bit 0
0x02: bus request type bit 1
0x04: bus request type bit 2
0x08: bus request type bit 3
0x10: bus request type bit 4
0x20: count read entries
0x40: count write entries
0x80: count UC memory access entries
0x100: count WC memory access entries
0x200: count write—-through memory access entries
0x400: count write-protected memory access entries
0x800: count WB memory access entries
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0x2000: count own store requests
0x4000: count other / DMA store requests
0x8000: count HW/SW prefetch requests

BSQ_ALLOCATION: (counter: 0)

allocations in the bus sequence unit (min count: 3000)

Unit masks (default 0x21)

0x01: (r)eq (t)ype (e)ncoding, bit 0: see next bit

0x02: rte bit 1: 00=read, Ol=read invalidate, 10=write, 11=writeback
0x04: req len bit 0

0x08: req len bit 1

0x20: request type is input (0=output)

0x40: request type is bus lock

0x80: request type is cacheable

0x100: request type is 8-byte chunk split across 8-byte boundary
0x200: request type is demand (0O=prefetch)

0x400: request type is ordered

0x800: (m)emory (t)ype (e)ncoding, bit 0: see next bits

0x1000: mte bit 1: see next bits

0x2000: mte bit 2: 000=UC, 001=USWC, 100=WT, 101=WP, 110=WB

X87_ASSIST: (counter: 3, 7)

retired x87 instructions which required special handling (min count: 3000)
Unit masks (default Ox1f)

0x01: handle FP stack underflow

0x02: handle FP stack overflow

0x04: handle x87 output overflow

0x08: handle x87 output underflow

0x10: handle x87 input assist

MACHINE_CLEAR: (counter: 3, 7)

cycles with entire machine pipeline cleared (min count: 3000)

Unit masks (default Ox1)

0x01: count a portion of cycles the machine is cleared for any cause
0x04: count each time the machine is cleared due to memory ordering issues
0x40: count each time the machine is cleared due to self modifying code

TC_MS_XFER: (counter: 1, 5)

number of times uops deliver changed from TC to MS ROM (min count: 3000)
Unit masks (default 0x1)
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0x01: count TC to MS transfers

UOP_QUEUE_WRITES: (counter: 1, b5)
number of valid uops written to the uop queue (min count: 3000)
Unit masks (default 0x7)
0x01: count uops written to queue from TC build mode
0x02: count uops written to queue from TC deliver mode
0x04: count uops written to queue from microcode ROM

INSTR_RETIRED: (counter: 3, 7)
retired instructions (min count: 3000)
Unit masks (default Ox1)
0x01: count non-bogus instructions which are not tagged
0x02: count non-bogus instructions which are tagged
0x04: count bogus instructions which are not tagged
0x08: count bogus instructions which are tagged

UOPS_RETIRED: (counter: 3, 7)
retired uops (min count: 3000)
Unit masks (default Ox1)
0x01: count marked uops which are non-bogus
0x02: count marked uops which are bogus

UOP_TYPE: (counter: 3, 7)
type of uop tagged by front-end tagging (min count: 3000)
Unit masks (default 0x2)
0x02: count uops which are load operations
0x04: count uops which are store operations

RETIRED_MISPRED_BRANCH_TYPE: (counter: 1, 5)
retired mispredicted branched, selected by type (min count: 3000)
Unit masks (default Ox1f)
0x01: count unconditional jumps
0x02: count conditional jumps
0x04: count call branches
0x08: count return branches
0x10: count indirect jumps

RETIRED_BRANCH_TYPE: (counter: 1, 5)
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retired branches, selected by type (min count: 3000)
Unit masks (default Ox1f)

0x01: count unconditional jumps

0x02: count conditional jumps

0x04: count call branches

0x08: count return branches

0x10: count indirect jumps

TC_DELIVER_MODE: (counter: 1, 5)

duration (in clock cycles) in the trace cache and decode engine (min count:
3000)

Unit masks (default 0x4)

0x04: processor is in deliver mode
0x20: processor is in build mode

PAGE_WALK_TYPE: (counter: 0, 4)
page walks by the page miss handler (min count: 3000)
Unit masks (default 0x1)
0x01: page walk for data TLB miss
0x02: page walk for instruction TLB miss

FSB_DATA_ACTIVITY: (counter: 0, 4)
DRDY or DBSY events on the front side bus (min count: 3000)
Unit masks (default 0x3f)
0x01: count when this processor drives data onto bus
0x02: count when this processor reads data from bus
0x04: count when data is on bus but not sampled by this processor
0x08: count when this processor reserves bus for driving
0x10: count when other reserves bus and this processor will sample
0x20: count when other reserves bus and this processor will not sample

BSQ_ACTIVE_ENTRIES: (counter: 4)
number of entries in the bus sequence unit which are active (min count: 3000)
Unit masks (default 0x21)
0x01: (r)eq (t)ype (e)ncoding, bit 0: see next bit
0x02: rte bit 1: 00=read, Ol=read invalidate, 10=write, 11=writeback
0x04: req len bit 0
0x08: req len bit 1
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0x20: request type is input (0=output)

0x40: request type is bus lock

0x80: request type is cacheable

0x100: request type is 8-byte chunk split across 8-byte boundary
0x200: request type is demand (0=prefetch)

0x400: request type is ordered

0x800: (m)emory (t)ype (e)ncoding, bit 0: see next bits

0x1000: mte bit 1: see next bits

0x2000: mte bit 2: 000=UC, 001=USWC, 100=WT, 101=WP, 110=WB

SSE_INPUT_ASSIST: (counter: 2, 6)
input assists requested for SSE or SSE2 operands (min count: 3000)
Unit masks (default 0x8000)

0x8000: count all uops of this type

PACKED_SP_UOP: (counter: 2, 6)
packed single precision uops (min count: 3000)
Unit masks (default 0x8000)

0x8000: count all uops of this type

PACKED DP UOP: (counter: 2, 6)
packed double precision uops (min count: 3000)
Unit masks (default 0x8000)

0x8000: count all uops of this type

SCALAR_SP_UOP: (counter: 2, 6)
scalar single precision uops (min count: 3000)
Unit masks (default 0x8000)

0x8000: count all uops of this type

SCALAR_DP_UOP: (counter: 2, 6)
scalar double presision uops (min count: 3000)
Unit masks (default 0x8000)

0x8000: count all uops of this type

64B1T_MMX_UOP: (counter: 2, 6)
64 bit integer SIMD MMX uops (min count: 3000)
Unit masks (default 0x8000)

0x8000: count all uops of this type
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128BIT_MMX_UOP: (counter: 2, 6)
128 bit integer SIMD SSE2 uops (min count: 3000)
Unit masks (default 0x8000)

0x8000: count all uops of this type

X87_FP_UOP: (counter: 2, 6)
x87 floating point uops (min count: 3000)
Unit masks (default 0x8000)

0x8000: count all uops of this type

X87_SIMD_MOVES_UOP: (counter: 2, 6)
x87 FPU, MMX, SSE, or SSE2 loads, stores and reg-to-reg moves (min count:

3000)
Unit masks (default 0x18)
0x08: count all x87 SIMD store/move uops
0x10: count all x87 SIMD load uops
2.1.1.3 LKST

YERRRRLKSTIZ >W T ik, LKSTDO AN A b http:/lkst.sourceforge.net/ @ KF = A
VY RNEBBROZ L AREIOFMETHER Lo~y ROFIE L. REOFAMFIE TR 5,

212 N—KRYH T 7R
KBMEAEY A7 2B L LTAEBEH Lz — R = 7RI, UFDLB) Th
%,
1. HAS8000/270
2. ES7000/520

# 2.1-10 "— R = THERO@EY

# 2.1-10 ~"— R = THEAR

ET IV H 32 HA8000/270

A= Intel Xeon MP2.0GHzx 4
[family:15, model:2, stepping:7, cache size:512KB]
Ll1% ¥ v3i = 8KB.L2 ¥+ > = 512KB.L3 * ¥ v = 2MB

AA U AEY 5GB
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F AT LSI Logic 53C1030 + PERC 4/Di (7=72 L. RAID %—%H( Y 4}
= N = B4 L T RAID HérEZ 50 L7T2)

IN=RT 4R 34GB x 4

# 2.1-11 "—FU = 7THRK

ET IV Unisys ES7000/520

A= Intel Xeon MP2.0GHz x 16
[family:15, model:2, stepping:7, cache size:512KB]
L1 %+ v+ = 8KB.L2 ¥+ v = 512KB, 1.3 ¥+ v = 2MB

AA AT 16GB
T 4R Emulex LP9802 x 4 (SANARENA1570)
avbha—7

IN=RT 4 R 72GB x 14 (13 LU/RAIDO)

DIBE TR T 2 EREBEEFRIT. 2D CPU4 M, AEY 5GB, T4 A7 4 O~ UL
IZEDLEbDTHD, REOFIRIHEWFEFEOWELHHRT HICHTEV, bLEERD
~ VUK RIS TERT 255G IIT U T TRITT 27 7 A Vv AT LR ER lozone DT
ARNNE = I ERBERT HMEN D 5, EEIFEIZOWTIECRICEH L Tnd, F70,
OProfile I up(==7"mt v ) I —F L ZHHR—F L TWeWed, BH— CPU BREIZE
WTH smp W—FNVEFHTLILERD D,

FAREIZBW TR, BFITH Y BN WGEIET T root 2—H TOA XL —v g (=
~ U REITE) &35,

213 OSDA VA =L

OS 213 MIRACLE LINUX V4.0 — Asianux Inside(X—# )& FEH L=, F7-. 1—
FIATONTIE 2.6.9 RNV LT v 7 A KU — A h—F LV ORH(2.6.12.4, 2.6.13)% 4
L7,

A A M= OFNEIL, ®EfTBEO A A b —2ar A R 2iciEdH, A A b—
NROFT v g BEIITE 2.1-1200 T, ZAUSMNIT X TT 740 MRREE LT,

#2112 f VA R—=)LORBIRLT S g v

H A

fl

k=10
o=

SR g #* 2.1-13% M

2 http://www.miraclelinux.com/products/linux/ml30/pdf/installation_guide.pdf
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T—trr—x MBR
BA DS — WO
Ry r— VER J_T
oA DFEE THA K

IN—=T ¢ a UEREE 2.1-13D3 VD, AENE 2004 FE ORERLIZHE > THROK 4 W F| D
IO Z FiTT 570, IO/ SX—F ¢ 3 % 4 @{ERL LT,

# 2.1-13 77 AN AT LHERR

NR—T 4 ay hA X ~ U MIE
/dev/sdal 100MB LL | /boot
/dev/sda2 4GB Ll L /

/dev/sda3 2GB ATy
/dev/sdb1l 8GB Ll E /test/f1
/dev/sdcl 8GB UL |- Itest/f2
/dev/sdd1 8GB U Lk [test/f3
/dev/sda7 8GB UL |- Itest/f4

2.1.4 OS DHFE
0S DA A b —/LDKIZ, SEIOFMIEEICLER OS REEZITH, Y—EADRE
15,

2141 H—EXDRE

P —ERTHEAMCT 74V MREEOEFET LV, 72720, VE— Il A %%
FAHT 5729012 sshd DR EEZLLTFO#E D IZAE LT sshd —E XA ZFiEL#E§ 5, 4 EO
HEIX sshBAD root 21—V TV E—ha A LTEBL,

#t vi /etc/ssh/sshd_config

PermitRootLogin yes T A > bES L THEBIZL.
PermitRootLogin no T3 A F7™9 FLTEMIZT 5,

# service sshd restart

2142 BEH—FILDAI,—/L

Asianux 20 AF L., 4 A h—/LT5, OProfile D707 7 AU 72X, I1—F
DTNy TIERNMLETHD, TOLEH, ZON—FNVDOT Ny T I —F )N
kernel-debuginfo-2.6.9-5.25AX.i686.rpm # LA FO URL LW ¥ U u— R§ 5, 727207
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—FIIR—Z /R T D O Tl BRI E 2 F1T77 5, S EIOFHEIX Asianux 2.0
NR—=H I TIT o T2 H . A FRER R Tl Asianux 2.0 FBEICHAT S TN LD T, £
NEFRAT2O0REE LU,

http://ftp.miraclelinux.com/pub/OSSE/2005/0S/

http://www.asianux.com/download.php

Nolr—T% ypm-ivh 2~ RCTA VA =35,

‘# rpm -ivh kernel-debuginfo-2. 6. 9-5. 25AX. i686. rpm

2.1.43 HBILKST H—FINEHBIRY—IND LI —IL

S B LKST A X b/~ K7 lksteh_ax2b3.tgz ZLL F O URL WS X v a— K95,
http:/ftp.miraclelinux.com/pub/OSSF/2005/LKST/

L. INDLDONRy =V RBHRDOTD 7 7 A VANERERSND ATREMER & 5,
TS, ZOURLIZHLIRFTOT 7 A NVEEHT 5,

215 Y—ILDEFE

Iozone @ Web # A b (http://www.iozone.org/) & ¥ Stable tarball ¥ — &
iozone3_239.tar # X u— KL, ZHNEENL RT 5,

AEIOFHETIX fusr/sre 7 4 L7 MVIZF T ma—RLU, [T 4 V7 b UICBREA S
T 5,

# tar xf iozone3_239. tar
# cd src/current
# make |inux

ted../..

Tozone ®FE{T7 17 7 Z L)Y [usr/srcefiozone3_239/current/iozone & L CER &5, =
NEXF<—7 AT 5,

— 221 —


http://ftp.miraclelinux.com/pub/OSSF/2005/LKST/

3 &HlEFIE

2004 H-E DO FIZHESW T, FHEiEIT o7,

3.1 lozone [Z& A

Tozone |Z X B FINEZ AT 5, FHlIZI UV TIX, Tozone RX> F~v—27 DA 2T %qF
25D TIER, ZOXRTF~v—0 ZFTTHIETURAT LADORFUREBEZ T AEIH,
ZDRED I —FIVIREEZE 78T - BT H2ONEMITH 5, 45912 Tozone, OProfile, LKST
ENENDOEBMOETFIEZMEIT L, HZRICENO 20 TETT 2 FIEEZ =T,

311 Z7A LV ARTLOBERTFIE

Tr7ANVAT DAL T 4 a AR LT IO LHIZENANEL 2D & T2,
Tozone % Fffid 2 HIAEE 7 7 A V3 AT AOFEKR % Fhi 4 5,

T2 7 7 A VAT AZNER (test/fl ~ ftest/f4) 12OV THEAERETT .,

[test/f1 DFEAERRLTIE :

# umount /dev/sdb1
# mkfs -t ext3 -L /test/f1 /dev/sdbl
# mount /dev/sdb1 /test/f1

AEOBE COMERIZ.1ISGB D7 7 A LI AT LADOEOHT- VB L% 15 WRES

ST,

3.1.2 lozone A< > FEITFIE

RHEEZ B3 A 7=, 5L Tozone D H B 3% —2 D 5 5 write (725 initial
write) DA EE L, ZORFO I —RNVOEEZ RS 5, 20D a~vy R4 7T
SE -1 0 - Th D,

FRERBVFHELWWT —Z 2 H T 2720t 7 3 -C-N-+u” Z45E L. £ 7= Excel
EXOH I BITH 720 "R bIEET 5,

VO DT 4 22 % A BAE LIV AT AIZEWT, 10 Z2WHNT 1~4 f & [FIRC AT
T2, TNOLDOT 7 ANY A XOFFIFE, AA L AEVS5GB% LIS, 8GB &35, Z
niE, 77 ANSNDEZIABNRN—=UFry v a2llXoTAEY RICEEDLZ L7, 5
BRCT 4 A7 ICEEIAEN DR EREIND DO THD, £, La— R XET 7
4V MEDEFE (4kByte) &7 5,

WEID VO IR 2 D7 7 ANV AT N (TRDOBHADT 4 A7) IZHLTITH>Z & &
L. A7var "= i3 -F THEET 5,

F 7= Tozone BHIAIFD AV B X FEIZENHRNE DIZT 5720 JEICHT= > TUXH
IZV AT L HEE) LIERICAN T~ —7 226G T 5,
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T7 ANV AT LD A FI1TIE extd i L, ERIIZHER mkfs 2~ Nick>T7 7
ANV AT AOFEREIT) 2L &T 5,

Fhid D VO ~EF—rOFEH R, WHoH, BEXIAALT B AR T rEANA LY
R7xE 5 7, dozone 2~ RAKEGEEEITT D0 E 0O 3FEETH, ZHUT /O WL
HOBAIRREIZRHICER T2V H 5,

CPU

L1/L2/L3 F ¥ v =

C O 5 LD
CoCT O O T

3.1-1 RyFv—IHER

L EDOSEMHND ., TozoneD FEfii /N7 — 13 3-3.1- LR L7Z 1180 1272 5,

#-3.1-1 Iozone EfT/XFZ —

RE—2 1D FFvarv -s | ATvar -t | A7 ar -T |iozone =~
¥
1 8G 1 X 1
2 8G 1 @) 1
3 4G 2 X 1
4 4G 2 O 1
5 4G 1 X 2
6 2731M 3 X 1
7 2731M 3 O 1
8 2731M 1 X 3
9 2G 4 X 1
10 2G 4 O 1
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|1 | 26 E | x 4

B =B FATT DB o~y RERITDRT, "= ZEilhlao7 427 MY
IR ERET 20D ET D,
FA4 VLT FPUAIF<AE = 4>+<LKST O 7 F 7 >+ <CPU %> + <oprofile ®»~7
FIT>SH<AM>EN) T —~ v NMZo T2,
LKST 7 7 7 OEM
1. b buffer/blkqueue
2.  s‘busywait/spinlock
3. vivmscan
4. O'LKST 72 L CHlE

NE = 8DFATH] (sh RAZ U T FON—T) -

for num in 12 3; do

/usr/src/iozone3_239/src/current/iozone -CMR —i 0 —+n —+u -s 2666M -t 1 —-f¥
/test/f$ {num} > /os-bench/pattern8-0-cpud—0-09081425/iozone$ {num}. out &

done

wait

PRE— 10 DFELTH :

# /usr/src/iozone3_239/src/current/iozone —CMR -i 0 —+n —+u —s 2000M -t 4 -T -F ¥
/test/f1/io /test/f2/io /test/f3/io /test/f4/io ¥
> /os-bench/pattern10-0-cpud-0-09081436/iozone. out

FATT DV AT LOMWRER, NF— I K-> TR LD, eI X £ 3 2[F AT
Th %,

UboA7> g 28 E LD iozone =~ FOEEHNIZILLTO X 912705,

RE—2 9 DFER -
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Iozone: Performance Test of File I/O

Version $Revision: 3.239 § N—3y
Compiled for 32 bit mode. EJLRIZEET 5T —4
Build: linux

Contributors:William Norcott, Don Capps, Isom Crawford, Kirby Collins
Al Slater, Scott Rhine, Mike Wisner, Ken Goss
Steve Landherr, Brad Smith, Mark Kelly, Dr. Alain CYR,
Randy Dunlap, Mark Montague, Dan Million,
Jean—Marc Zucconi, Jeff Blomberg,
Erik Habbinga, Kris Strecker.
Run began: Mon Sep 5 11:52:16 2005 ZE{TRAIAEEZI

Machine = Linux hitachiO1 2.6.13 #1 SMP Sat Sep 3 16:16:09 JST 2005 686 686
enabled ALY U&ED—SIL

Excel chart generation enabled

No retest option selected

CPU utilization Resolution = 0.004 seconds.

CPU utilization Excel chart enabled

File size set to 2048000 KB J7A )L A X

Excel chart generation

Command line used: /usr/src/iozone3_239/src/current/iozone ~-CMR =i 0 —+n —+u -s 2000M -t 4 -F

/test/f1/io /test/f2/io /test/f3/io /test/f4/io E{TLf=a< K
Output is in Kbytes/sec
Time Resolution = 0.000001 seconds. &t ;8% fE BT
Processor cache size set to 1024 Kbytes.
Processor cache line size set to 32 bytes.
File stride size set to 17 * record size.
Throughput test with 4 processes

Each process writes a 2048000 Kbyte file in 4 Kbyte records 774 )L H A XELaA—RKH A X

Children see throughput for 4 initial writers = 198133.89 KB/sec &iHEE
Parent sees throughput for 4 initial writers = 140604.09 KB/sec

Min throughput per process = 4142947 KB/sec m/|IMEE
Max throughput per process = 53011.06 KB/sec T KiERE
Avg throughput per process = 4953347 KB/sec FiiEE
Min xfer =1572952.00 KB H/EnikE

CPU Utilization: Wall time ~ 46.518 CPU time  59.212 CPU utilization 127.29 %

CPU =

Child[0] xfer count = 1959908.00 KB, Throughput = 51849.09 KB/sec, wall=41.150, cpu=14.961, %= 36.36

FIOERODHEER

Child[1] xfer count = 2016036.00 KB, Throughput = 53011.06 KB/sec, wall=39.966, cpu=14.933, %= 37.36

FIOER1DHEE

Child[2] xfer count = 2048000.00 KB, Throughput = 51844.27 KB/sec, wall=39.503, cpu=14.921, %= 37.77

FIOER2MOHER

Child[3] xfer count = 1572952.00 KB, Throughput =  41429.47 KB/sec, wall=46.518, cpu=14.397, %= 30.95

FIOERIDFHER

IR (& Excel FA CVS 7—4

“Throughput report Y—axis is type of test X—axis is number of processes”

“Record size = 4 Kbytes ”

“Output is in Kbytes/sec” RJIL—TYhT—4
Initial write © 198133.89

i Rewrite ” 0.00

“CPU utilization report Y—axis is type of test X—axis is number of processes”

“Record size = 4 Kbytes ”

“Output is in CPU%”

Initial write ” 127.29 CPU F|HET—4
Rewrite ” 0.00

iozone test complete. EITRT

”

8.1-2 /X% — > 9 DEFTH
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3.1.3 OProfile E4TFIE

OProfile 1%, MIRACLE LINUX V 4.0 (Asianux 2.0){Z oprofile-0.8.2-1AX.i386.rpm &
W9 RPM Ry r—U & LTIERENTEY | A A M=KD /Ny 7 — VB RUITEB N T
ZHEPIRINSERIRT 50, £7203 [T 2RBALEGAICA VA =L EN5d,

ETIRDIC, »N—F T =778 OProfile Z R — kL TWHNE D INZMEGR T 5720, K
DAV FEEITT S,

# opcontrol —Ilist-events

KA X MRS H OK Th 5,

HLHUTOMNEST284 (/—FPCRETRLND) X, »—FRU =7 OHIRIC
KO —FNDTa 774V TEITHENTEND, B~ BT LR TR
AR AN

# opcontrol —Iist-events
using timer interrupt

P TV T DA R N EATIZT 7 30 hOGLOBAL_POWER_EVENTS % fiff /9
50T, w7 T —% L7 D (Pentium IO YA 13,
CPU_CLK_UNHALTEDA ~X¥ B ZAUCKHET D), Flo, By AT A31E, 20D
VAT LDT T 4 kD 100,000 ZHH L2 (5T 7 40 MEIZY AT AL > THRR D),

OProfile #3473+ 2 2~ NIILLTFDEY,

g (TR T —FVORRE LG T — X DEE) -
# opcontrol —vmlinux=$ {kernel}
# opcontrol --reset

Z = C$lkernel}ix/usr/lib/debug/|ib/modules/$ (uname -r) /vmlinux T 5.

Bt (o7 T DG -
‘ # opcontrol --start ‘

T (T TORKT)
‘ # opcontrol -—shutdown ‘

T H R (KRR T — 2 DRt &L o7 — Z OIRAF) ¢

Maflal A N RRRELIE Y T Y 7 2AT O D ORIE
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# opreport -1 -p /lib/modules/$ (uname -r) > ${saveDir}summary. out 2>&1
# opreport -1 -p /lib/modules/$ (uname -r) > ${saveDir}detail.out 2>&1
# opannotate -s -d /usr/src/linux-$ (uname -r) ¥

-0 ${saveDir}/src > ${saveDir} /opannotate. log 2>&1

# opcontrol —save=${session}

T — A 2= > R oprofile 0.5.4 (MIRACLE LINUX V3.0 (Z[Al##l) T oprofpp
ToH 7273, oprofile 0.8.2 (MIRACLE LINUX V4.0/Asianux 2.0) ClZ. opreport & % 5
2725 TWDHDTHEEDBMETH D, F7- op_to_source (& opannotate & 7272,

avy RN ERGET DT 4 L7 PUVIERICRELIEEBY < ¥ —0 4>+ <LKST O
77 7 >+ <CPU#t>+ <oprofile D7 7 7' >+ < QA > & 725 T 5 O THEEIST TR
179 %,

PLEDOFNEIC L - T, A Z = Z LI FO AEEOT — 21”5605,
#%-3.1-2 OProfile 5 — &

7 7 4 L summary.out H—=FNDY RN EeDTa Ty A )T
T—X

7 7 A )V detail.out VUBRNEMSE L, AR OT =4

FALI MY Usrd FOT7AN | TRTr A )T e LY — 2=

T4LV2Z Y OProfile %> 7'V v 7T — X {R1F0k, Zh

Ivar/lib/oprofile/samples/session/ b LRI DT — & Z it T6E,

summary.out 7 +—~< v MIROWEY , HSHEROEWIAIZ S VAL RY X hEivd,
pattern9-0-cpu2-0-09081635/summary.out
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CPU: P4 / Xeon with 2 hyper-threads, speed 2993.03 MHz (estimated) CPUMFE%EL 4o O w4
Counted GLOBAL_POWER_EVENTS events (time during which processor is not stopped) with a unit mask of
0x01 (mandatory) count 100000 GEIE L7=A N> bEH 2T UHHEE

samples % image name app name symbol name

YOI HEE A A-D4A TIVr—vavsk S URILE

215795 5.6329 vmlinux vml inux

__copy_user_zeroing_intel_nocache

104172 2.7192  jbd. ko jbd journal_stop

102359 2.6719 jbd. ko jbd journal_add_journal_head
93709 2.4461 jbd. ko jbd do_get_write_access
89073 2.3251 vmlinux vml| i nux __might_sleep

74740 1.9509 jbd. ko jbd journal_put_journal_head
73707 1.9240 jbd. ko jbd journal_dirty_metadata
68674 1.7926 vmlinux vml| i nux __find_get_block

63702 1.6628 jbd. ko jbd journal_cancel_revoke
63660 1.6617 wvmlinux vml inux __brelse

62624 1.6347 jbd. ko jbd journal_dirty_data

57284 1.4953 vmlinux vml inux mark_offset_tsc

55985 1.4614  jbd. ko jbd start_this_handle

54099 1.4121  vmlinux vm| i nux __cond_resched

47993 1.2528 vmlinux vml inux __mark_inode_dirty

47878 1.2498 vmlinux vml inux unlock_buffer

42326 1.1048 ext3. ko ext3 ext3_new_block

39625 1.0343 vmlinux vml inux __block_write_ful |_page

3.1-3summary.out H /1

detail.out D7+ —~ v MNMIKDEBY, ARV L2, FONRBY TV LHA
RtV R NENS,
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CPU: P4 / Xeon with 2 hyper-threads, speed 2993.03 MHz (estimated) CPUMFEZEEL- Ov Y

Counted GLOBAL_POWER_EVENTS events (time during which processor is not stopped) with a unit mask of
0x01 (mandatory) count 100000

vma samples % image name app name symbol name

c01c3bel 215795 5.6329 vmlinux vm| i nux

__copy_user_zeroing_intel_nocache

RE7 FLR ERICHT oEHFER TIIVr—vavs Y uRILA
YUTLE LFBEBANTOLHAER
c01c3bel 86 0.0399
c01c3be2 74 0.0343
c01c3bed 35 0. 0162
c01c3bed 40 0.0185
c01c3be7 10 0. 0046
c01c3be8 30 0.0139
c01c3bea 117 0. 0542
c01c3bed 3404 1.5774
c01¢3bf0 157 0.0728
c01c3bf2 2231 1.0339
c01c3bfb 9581 4.4399
c01¢3bf6 4308 1. 9963
c01c3bf9 2554 1.1835
c01c3bfc 295 0.1367
¢01¢3c00 5485 2.5418
c01c3c04 4328 2.0056
¢01c3c07 2171 1.0060
c01¢3c0a 325 0. 1506
c01c3c0e 4915 2.2716

X 3.1-4detail.out @ H S5l

3.1.4 LKST £{TFIE

Asianux 2.0 O 75— F /TR T LKST 2M48# STV B DO THIC I — R LD A &
N — VB ITLBE RN, Z AL, 2004 4R OSS VG AR 7 0 = 7 h @ LKST B
RIN—TDORRETH D,

LKST O LWMEHFIEIZ O T, BART —LD RFa X a0 &,
ZOWETIZ 2FEHOY Aty NEHHT D, O&2lE, vy &2 0570t
v N T, vy 7 @a MR (busywait) & v > 7 BUGHIRE (spinlock) OAEHHIZLIZH
D, OOV EDE, 7rv s 1O WPREEE (buffer) &7 vy 27 /0 V72X FFa—F
(blkqueue) DHEHINILIZHDTH D,

_3_8_




BIRTF—LDRF2 AL FEBRLT, 2 DO ATy N7 7 A VEEKRT D, 40
HIEWZEH L= 7 7 A Vi3 lkstmask.busywait.spinlock & lkstmask.buffer.blkqueue &
WO 77 ANVATHEL,

~ AT %y N7 7 A NOMERICIE. “lkstm read -m 0 -d” OHIFERAM TS5 & X
Vo LKST ZEH S TH LA X b2NBEMMESNZBRIC, finw~Ax 78y hE2r—FL
TEMAFTLE, HILWAXY MIT 74V MREOE LI D, £DD, TR T 7 4+
VR THIRA R FThLHIEAIE, 2—FREBERL2VWEET —XZBS L, 24
— NNy RERDAMRRER S D, ZhEB<IZiE, LKST 237 » 77— F &b 72N,
“Ikstmread -m0 -d” NH~A 7y FEFENRT 200K JWHEE WAL, £,
B DN— 2 Tl lkst_make_mask 2~ Rk o T~RA 7y hOfEREE n— K
M—fELTUTA D7D ELLENAT 20 LR TH S,

LKST o347~ FZUTFO@ Y, LKST O3y 7 7 %14 X(d CPU UTKAFE L T
E LT, 2Ny 7 7 A RILHER ATRE 72 e KfE (60MB) % CPU #(THIS Z &2 L » THRE
LTHY ., SEORAE TITdE X8 ~20 BHAT#E (X h~vR2 70, 0 " — K
17) OF —Z Pk iiz, CPUSNRE< 725 & 1CPU H7-0 DNy 7 7 A AW/ E
<7250 TRIEFBE/RREITE L 72 5,

Hfif (V—E20EH), ~AX7 ¥y FORE, Ny 77 ¥ A ZOHLE) -

# service lkst start

# Ikstm write —f . /lkstmask. busywait. spinlock —n spinlock
# lkstbuf create —s 25M b 1

# lkstbuf jump —b 1

# lkstbuf delete -b 0

BHLA -

# Ikst start
# lkstm set —-n spinlock

&1k

# lkst stop

T — X HLEE
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# Ikstbuf read —f ./lkst. data

# service lkst stop

# Ikstlogdiv ./lkst. data

Ikstla busywait -1 ./lkst.data—? > ./lkst. busywait. |
Ikstla busywait -d ./lkst. data—? > ./lkst. busywait.d
Ikstla busywait —-s ./lkst. data—? > ./lkst. busywait.s
Ikstla spinlock -1 ./lkst.data-? > ./lkst. spinlock. |
Ikstla spinlock —d ./lkst.data-? > ./lkst. spinlock.d
Ikstla spinlock —s ./lkst.data-? > ./lkst. spinlock.s
# rm -f . /lkst. data—?

#t Ikstbuf print —f ./lkst.data -r —C > . /lkst. data. print

=+ o H R H R

EDOFIETEHEONDG T —F 7 7 A NVIIUTFTO 6 FEETH L, TNEND R FIZTHONT
ZTLKST D R¥xa X hE2sBoZ L,

% 3.1-3LKST 7 —%#

lkst.data NAFIVRROAET —# (BT Z L ILTE )
lkst.data.print RERH T — &

lkst.busywait.l [ e E AN ST (k=274

lkst.busywait.d B — 1 = A MR O AR E

lkst.busywait.s EY— U = A R OREEHRE $

lkst.spinlock.1 oy 7R O v 7

lkst.spinlock.d 2 7 fF IR O 5t B A e

lkst.spinlock.s 0 7 A FIRERR] D FE 5 1RGSR

3.1.5 lozone+OProfile E{TFIIE
PLETHRI LI FlEZ#HAE DY, LLFOWMANTEmT 5,

AT T
1. Y AT AFEE
VO H7 7 A vy 2T NEAERK
OProfile %
OProfile Bi%h
TIozone Bfl#4h
Tozone #& T
OProfile 15 1k
OProfile 7 — % [E]IY

S A
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FIE2~8 %L (T2 A7V 7 brunshZAE L7, A7 V7 NFHOY = VEHK
ZIELLSRELEZLET, 5152 1/0 "% —> D ID 25 2 TEITT 5,

#-3.1-4 run.sh DR ELE

I N

baseDir runsh, ¥A27% v N7 7 A VEESFA LY MY, ZOF 4L
1) ORICRIET — 5 S SR,

I0OZONE iozone 1< > KDt/ A,

LKSTbuffersize | LKST /XNy 7 74 A X, fELRATREZRIR D e KOEEZ R ET D,
4CPU 6GB A& VU ORGIEERE Tl 25M 72572,

SIZE1 1D VOO Z — 2 id 1,2BRIEK T D 7 7 A VYA X

SIZE2 2fE D T/O(R % — 2 id 8,4,B)RFIZAERLT 5 7 7 A VA X, SIZE1L
D12 ZRET D,

SIZE3 3MEDTOCRE —21d 6,7, RFIZIERT 5 7 7 A L3 A X, SIZE1
D 1/8 ZIRET D,

SIZE4 4 fHo T/OCH —> id 9,10,1DBFICHERKT D 7 7 A P A X,

SIZE1 ® 1/4 Z¥8ET %,

run.sh & —#ICRMET 5~ A7 vy hOFRE T 7 A /L lkstmask.buffer.blkqueue &
lkstmask.busywait.spinlock (&£ baseDir T E LT 4 L7 FUWNIZELS Z &,
LKSTbufersize (ZOWTILY AT MERAKAFDTZD, T AT F=T—TRET D L
20, AFRVICEEDL LR T A R ~DEZALPFEET D L 912, SIZEL 2O T
AT Y & FEIDEZIEET 5, SEIOFERE X 5GB f&#d 7=, SIZE1 IZ
8G ZHaE LTz,

AT IO RZ—2 4 ZFATLTI-BITH 5,
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# ./run.sh 4

mke2fs 1.32 (09-Nov-2002)
Filesystem label=/test/f1
0S type: Linux

Block size=4096 (log=2)

(hB& : D7 AL RTFLEBEROOY)

This filesystem will be automatically checked every 25 mounts or
180 days, whichever comes first. Use tune2fs —c or —i to override
Using log file /var/lib/oprofile/oprofiled. log

Daemon started.

Profiler running.

i
#

%I “End of id = L WIH A v EB—UNERINTZHLIEFETTHD,

<V DMVEPEREIZIRATT 208, BELE 30 LA ERE L THET LAWEGAII 50
OFENEE LT REER D D, ZOLEIT VAT AREAZHRE LT, LEISL TR
TT R BEFE T T o0, VAT AOKIERRWGERIZY By AL v TF 2T LIk
0. BREIIC AT AEHRESE 5,

EFETTHE, £-312L % 313 LKSTT — X IZETF-ET—4 7 7 A4 LR
/os-bench/pattern<|D>-0-<CPU%>-0-<dated/ & 1 L 27 U FIZ/ER S 5,

227 U7k run.sh O X DLW OWTIEFTED README 7 7 A L&D =
E,

3.1.6 lozone+OProfile+LKST E4TFIIE
Oy AN RET A —22, CPU 1274 RADBRAT A —R 2OV TIE.
OProfile |2z T LKST (2 X 2WE. 5% 17 9,

LKST (X, Asianux 2.0 {27 7 4 /L h CHRIEINTNDHDT, FFIZA A h—VEDOE
EITLET N,

LKST #HCT 52 L TEHTOA— "~y RBRBEINDH0, ZIUTKHT D MGEET
LKST BT — Al Lo THESNLZDOTELLEZZRI NV,

AT
1. VAT AHEH)
top 2~ RODOBALA
IO 7 7 A Vs AT NFAERR
OProfile 4
LKST #&{js

oUW N
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OProfile Bi4h
LKST Ba4s

Tozone 44

Iozone #&T

10. LKST %1k

11. OProfile {5 ik

12. LKST 7 —# [A]IY
13. OProfile 7 — % [A]IY

LKST TR LT —#lc7antvRAid WEENLIN, SEfEHLIZ~AZ 2y F T,
TuatADawy MERPTLEINRNTD, HOEPUHLLTO@YIZ top 2~ REHE
ITLTCEE, urkrid &a~vr REOHREZ 8T 5,

# top b -C —d 10 > “/top. log &

AIEICHRN L2 A 2 U7 Frunsh #3252 L TRIE3~13 %2 5 L THEITTX 5,
AT varTv Ay FORBBEREL, REICTO Y —r &2 52 TERITT S,

#-8.1-5runsh DI~y RS FF L ayv

F S a v Féne

b ~ A7 ¥ v b T buffer 3 X O blkqueue DA EHNZT 5,
S ~ A7 v b T busywait 3 L O spinlock DA EHHZT 5,
HEFE T LKST #fEH L7,

/O /X% —2 9 T buffer & blkqueue 1 <> F® LKST % F{7 L7-#1 :

— 313 —



# ./run.sh -b 9

umount /dev/sdb1 and mkfs /test/f1
mke2fs 1.35 (28-Feb-2004)

umount /dev/sdcl and mkfs /test/f2
mke2fs 1.35 (28-Feb-2004)

FhBg
opcontrol ——vmlinux=/usr/lib/debug/|ib/modules/2.6.9-11. 11AXsmp/vm! inux
Starting Kernel State Tracer: [ 0K ]

Ikstm write —f /os—bench/|kstmask. busywait. spinlock —n busywait. spinlock

New maskset id=3 was written. (Name:busywait.spinlock)

Ikstbuf create —s 15M -b 1

New buffer was created, cpu=0, id=1 size=15728640 + 4032 (margin)

New buffer was created, cpu=1, id=1 size=15728640 + 4032 (margin)

New buffer was created, cpu=2, id=1 size=15728640 + 4032 (margin)

New buffer was created, cpu=3, id=1 size=15728640 + 4032 (margin)

Currently selected buffer changed to 1 on CPU 0

Currently selected buffer changed to 1 on CPU 1

Currently selected buffer changed to 1 on CPU 2

Currently selected buffer changed to 1 on CPU 3

Buffer id=0 was deleted.

Buffer id=0 was deleted.

Buffer id=0 was deleted.

Buffer id=0 was deleted.

Using 2.6+ OProfile kernel interface

Reading module info.

Using log file /var/lib/oprofile/oprofiled. log

Daemon started.

Profiler running.

Start LKST event tracing.

Currently selected maskset was changed to id=3

Linux hitachiO1 2.6.9-11. 11AXsmp #1 SMP Thu Jul 14 05:15:42 EDT 2005 i686 686

1386 GNU/Linuxmke2fs 1.32 (09-Nov-2002)

=========== Start of id 9 s cpu 4 at Sun Sep 18 14:42:58 JST 2005 ============
65. 05s real 0. 94s user 93.03s system

B&

New buffer was created, cpu=3, id=0 size=102400 + 4032 (margin)

Currently selected buffer changed to 0 on CPU 0

Gurrently selected buffer changed to 0 on GPU 1

Currently selected buffer changed to 0 on CPU 2

Currently selected buffer changed to 0 on CPU 3

Buffer id=1 was deleted.

Buffer id=1 was deleted.

Buffer id=1 was deleted.

Buffer id=1 was deleted.

/os-bench/pattern9-s-cpud-0-09181442

z=====——=———= End of id 9 s at Sun Sep 18 14:44:25 JST 2005

S

E.

K 3.1-5run.sh /X% —2 9. -b T4
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EF&ETTAE . F—%27 543 /os-bench/pattern<ID>-$§EA T a>>/ 54 L
7 MY TFICERR SN D, (L7~ & /os-bench/pattern9-s—cpud—0-09181442)

3.2 TARRH)THZDINT

Ry F<—7 ZHIMELT 57202 run.sh Z1Ek L 7=,

#1/bin/ksh

#

# Copyright (G) 2005 MIRACLE LINUX CORPORATION. All rights reserved

#
A
#

# Exection program of lozone + OProfile + LKST

#

=+
[ e
o
Q
o
(]

run. sh [-b|-s|-v|-o] <Pattern ID>

-b  : LKST buffer and blkqueue
-s  © LKST busywait and spinlock
-v . LKST vmscan
-0 without oprofile

No option: No LKST

Pattern IDs of iozone:

1) -s ${SIZE1} -t 1

2) -s ${SIZE1} -t 1 -T
3) -s ${SIZE2} -t 2

4) -s ${SIZE2} -t 2 -T
5) (-s ${SIZE2} -t 1) x 2
6) -s ${SIZE3} -t 3

7) -s ${SIZE3} -t 3 -T
8) (-s ${SIZE3} -t 1) x 3
9) -s ${SIZE4} -t 4

10) -s ${SIZE4} -t 4 -T
11) (-s ${SIZE4t 1) x 4

Prerequisite:
+ lozone (compiled)
Specified by |I0ZONE variable
+ RPM packages:
- for LKST
|kstutils (Enhanced version)
kernel-smp (Enhanced LKST within)
- for OProfile
kernel—smp
kernel-debuginfo
+ Filesystems:
Each one should be capable of the size specified by SIZE1 variable
/test/f1
/test/f2
/test/f3
/test/f4

HHHHHHHFHHFEHFEHFHHFFHFHFHFHF A
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#

# Output:

# Create pattern<id>—<option> directory

# and output following data files and directories in it:
# + lozone

# iozone. out

# + OProfile

# summary. out

# detail. out

# src/

# samples/

# + LKST

# Ikst. data

# |kst. data. print

# Ikst. data. <analyzer>. {d, |, s}

#
#
#
#

T
Settings

CPUS="grep processor /proc/cpuinfo|wc —1"
baseDir=/0s-bench
|0ZONE=/usr/src/iozone3_239/src/current/iozone
case $CPUS in
1) LKSTbuffersize=60M; ;
2) LKSTbuffersize=30M; ;
4) LKSTbuffersize=15M;;
8) LKSTbuffersize=8M;;
16) LKSTbuffersize=4M;;
esac
#S1ZE1=9500M
S1ZE1=8000M
#S1ZE2=4750M
S1ZE2=4000M
#S1ZE3=3166M
S1ZE3=2666M
S1ZE4=2000M
SI1ZE13=615M

R
#
# Defines

dummyFiles2="/test/f1/io /test/f2/io

dummyFiles3="/test/f1/io /test/f2/io /test/f3/io

dummyF i les4="/test/f1/io /test/f2/io /test/f3/io /test/f4/io
dummyFiles13="/test/f1/io /test/f2/io /test/f3/io /test/f4/io /test/f5/io ¥
/test/f6/io test/f1/io /test/f8/io /test/f9/io /test/f10/io /test/f11/io ¥
/test/f11/io /test/f12/io /test/f13/io

defaultOptions="-CMR —i 0 —+n —+u’

kernel=/usr/lib/debug/lib/modules/$ (uname —r)/vmlinux
oprofileDir=/var/lib/oprofile

sampleDir=$ {oprofileDir}/samples

withLKST=0

noprofile=0

OPevent=
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LANG=C
time=$ (date ' +%m%d%H%M )

print_usage () {
print usage: $(basename $0) ' [-b|-s] <pattern id>
exit 1

}

checkEnv () |
if [[!-x ${IOZONE} 11; then
print Cannot find lozone at ${I0ZONE}
exit 1
fi
if [[ ! -x /usr/bin/opcontrol 1]; then
print Cannot find OProfile.
exit 1
fi
if [[ ${withLKST} !=0 11; then
if [[ ! -x /usr/sbin/lkst ]1]; then
print Cannot find LKST
exit 1
fi
fi
}

datadir O {

# $1: <serial number for data stock>
outDir=$ {baseDir}/pattern$ {1}-$ {2} -cpu$CPUS-$ {3} -$ {t ime}
rm -rf ${outDir}
mkdir —p ${outDir}

}

searchDevice () {
drives=""
# for i in1234567891011 12 13; do
for i in1234; do
drives="${drives} $(df | grep /test/f${i}¥$ | cut -d° ' -f1)~
done
}
cleanfs () {
# $1: <number of filesystems to use>
let max=$1
let i=1
for device in ${drives}; do
(Ci > max)) & break
mountPoint=/test/f${i}
print umount ${device} and mkfs ${mountPoint}
umount ${device} && mkfs -t ext3 -L ${mountPoint} ${device} > /dev/null && mount ${device}
$ {mountPoint}
# umount ${device} && mount ${device} §{mountPoint}
let i=i+1
done

}

logging_tasks () {
top -b -d 10 > ${outDir}/top. log &
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}

prepare lkst O |
if [[!-f ${baseDir}/Ikstmask.${lkstMaskset} 11: then
print Cannot find Maskset file ${baseDir}/lkstmask. $ {IkstMaskset}
exit 1
fi
service lkst start
print lkstm write —f ${baseDir}/lkstmask. $ {IkstMaskset} -n ${lkstMaskset}
Ikstm write —f §{baseDir}/lkstmask. $ {IkstMaskset] -n §{IkstMaskset}
print |kstbuf create -s ${LKSTbuffersize} -b 1
Ikstbuf create —s ${LKSTbuffersize} -b 1
kstbuf jump -b 1
Ikstbuf delete —b 0
}

start_lkst O {
kst start
Ikstm set -n ${lkstMaskset}
modprobe |ksteh_sysinfo

}

stop_lkst () {
kst stop
}

post_lkst O |
IkstLog=$ {outDir}/Ikst. data
Ikstbuf read —f §{lkstLog}
service |kst stop
Ikstlogdiv ${lkstLog}
for analyzer in ${lkstAnalyzers}; do
for format in | ds; do
Ikstla ${analyzer} -${format} ${lkstLog}-? > ${IkstLog}. ${analyzer}. ${format}
done
done
rm -t ${IkstLog}-?
Ikstbuf print —f ${lIkstLog} -r —C > ${lIkstLog}.print
Ikstbuf create -s 100K —b 0
kstbuf jump -b 0
Ikstbuf del —b 1
}

prepare_op () {
# opcontrol ——ctrO-event=GLOBAL_POWER_EVENTS --ctr0-count=996500
if [[ -f ${kernel} 1]; then
opcontrol ——vmlinux=${kernel} ${OPevent}
print opcontrol —vmlinux=${kernel} §${OPevent}
else
# opcontrol ——no-vml inux
print Cannot find §{kernel}
exit 1
fi
opcontrol —reset

}
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start_op (O {
opcontrol —-start

}

stop_op () {
saveDir=$ {outDir}
session=aaa$$bbb
opcontrol ——shutdown
print opcontrol shutdown. .
opreport = —p /lib/modules/$ (uname -r) > §{saveDir}/summary. out 2>&1
print opreport summary. ..
opreport -d —p /lib/modules/$ (uname -r) > ${saveDir}/detail.out 2>&1
print opreport detail. ..
opannotate -s —o ${saveDir}/src 2> ${saveDir}/opannotate. log
print opannotate. .
opstack -f —p /lib/modules/$ (uname -r) > ${saveDir}/callgraph. out 2>&1
print opstack
if [[ -d ${sampleDir}/${session} 11; then
mv ${sampleDir}/${session} ${sampleDir}/${session}.backup. $$
fi
opcontrol ——save=§ {session}
print opcontrol save..
if [[ -f ${oprofileDir}/oprofiled. log 11; then
mv ${oprofileDir}/oprofiled. log ${saveDir}/oprofiled. log
fi
cat /proc/cpuinfo > ${saveDir}/cpuinfo
# mv ${sampleDir}/${session} ${saveDir}/samples

}

S
#
# Main flow

while getopts “bsve:o” opt; do
case ${opt} in
b) withLKST=$ {opt}
IkstAnalyzers="buffer blkqueue
|kstMaskset=buffer. blkqueue

s) withLKST=$ {opt}
IkstAnalyzers="busywait spinlock
|kstMaskset=busywait. spinlock

v) withLKST=$ {opt}
IkstAnalyzers="vmscan pal loc
|kstMaskset=vmscan. pal loc

e) OPevent="${OPevent} —e=$0PTARG"
print OPevent ${OPevent}

0) noprofile=1
OPevent="No profile”;;
?) print opt ${opt}
print_usage
esac
done
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shift $((SOPTIND - 1))

if [[$# 1=111: then
print_usage

fi

pattern=$1

checkEnv
datadir ${pattern} ${withLKST} ${noprofile}
searchDevice

case ${pattern}
1) cleanfs 1
2) cleanfs 1
3) cleanfs 2
4) cleanfs 2
5) cleanfs 2 ;;
6) cleanfs 3 ;;
7) cleanfs 3 ;;
8) cleanfs 3
9) cleanfs 4
10) cleanfs 4
11) cleanfs 4 ;;
12) cleanfs 2 ;;
x) print Invalld pattern id: §{pattern}
print 'Pattern id should be between 1 and 11.
exit 1
esac

[[ ${noprofile} =111 || prepare_op ${0Pevent}
[[ ${withLKST} = 0 11 || prepare_lkst
[[ ${noprofile} =111 || start_op

[[ ${withLKST} =0 11 || start_lkst

(vmstat 1 | ./chrononome.pl > ${outDir}/vmstat. log) &

uname —a> ${outDir}/uname
print =========== Start of id ${pattern} ${withLKST} cpu $CPUS § {OPevent} at §$ (date) ============

case ${pattern} in
1) time ${I0ZONE} §{defaultOptions} —-s ${SIZE1} -t 1 -F /test/f1/i0o> ${outDir}/iozone. out ;
2) time ${I0ZONE} ${defaultOptions} —s ${SIZE1} -t 1 -T -F /test/f1/io > ${outDir}/iozone. out ;
3) time ${I0ZONE} ${defaultOptions} -s ${SIZE2} -t 2 -F ${dummyFiles2} ¥
> ${outDir}/iozone. out ;;
4) time ${I0ZONE} ${defaultOptions} -s ${SIZE2} -t 2 -T -F ${dummyFiles2} ¥
> ${outDir}/iozone. out ;;
5)
for num in 1 2; do
${I0ZONE} ${defaultOptions} -s ${SIZE2} -t 1 -F /test/f${num}/io ¥
> ${outDir}/iozone$ {num}.out &
done ;;
6) time ${I0ZONE} ${defaultOptions} -s ${SIZE3} -t 3 -F ${dummyFiles3} ¥
> ${outDir}/iozone. out ;;
7) time ${I0ZONE} ${defaultOptions} -s ${SIZE3} -t 3 -T -F ${dummyFiles3} ¥
> ${outDir}/iozone. out ;;
8)
for num in 12 3; do
${10ZONE} §{defaultOptions} -s ${SIZE3} -t 1 -F /test/f${num}/io ¥
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> ${outDir}/iozone$ {num}. out &
done ;;
9) time ${I0ZONE} ${defaultOptions} -s ${SIZE4} -t 4 -F ${dummyFilesd} ¥
> ${outDir}/iozone. out ;;
10) time ${I0ZONE} ${defaultOptions} -s ${SIZE4} -t 4 -T -F ${dummyFilesd} ¥
> ${outDir}/iozone. out ;;
[AD)
for num in1234 ; do
# for num in 1234567891011 12 13; do
${I0ZONE} §{defaultOptions} -s ${SIZE4} -t 1 -F /test/f${num}/io ¥
> ${outDir}/iozone$ {num}. out &
done ;;
12)
cd /test/f1
time tar xjf ${baseDir}/src/linux-2.6.12. 4. tar.bz2
cd linux-2.6.12.4
cp —p ${baseDir}/src/config .config
make oldconfig > /dev/null
time make —j $CPUS > /dev/null 2>1
cd ${baseDir}

esac

while (ps ax|grep ${I0ZONE##*/}|grep —v grep > /dev/null)
do
sleep 5
done
echo [0ZONE §{I0ZONE#t*/}

killall vmstat

[[ ${withLKST} =0 11 || stop_lkst
[[ ${noprofile} =111 || stop_op
[[ ${withLKST} =0 11 || post_lkst

while (Isof |grep '/test/f |grep -v grep > /dev/null)
do

sleep 5
done

print ${outDir}
print ============= End of id ${pattern} ${withLKST} at $(date) ==============

exit 0
R

3.2-1run.sh A7 U 7 k

FHBMICHER), 7 A NEITEEVIETT A MAZ U7 N REBHICER LT,
FITTH % — o DF 5% OSBENCH_PATTERN (2, LKST »~ %7 4 LKSTMASK
WWERLTEBLZEIZE-o T, ENENZANFEITT D, FXFv—FTHO~Y D
K CPU % MAXCPUS I[ZE#HT 5, FATOFMI FRLT A M A7 V7 L& LTIE
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LW,

#!/bin/bash -x

#

HHHHHHHHHHHHHEHEEHEHE

# setting
OSBENCH_PATTERN=/var/local /osbench
LKSTMASK=/var/local /osbench. kst
MAXCPUS=4
HHHHHHHHHHHHHEHEHHE

#

# Main

if [[ ! —f $OSBENCH_PATTERN 11; then
echo Can not find os-bench pattern
exit 1
fi
if [[ ! —f $LKSTMASK 11; then
echo Can not find LKST mask parameter for os—bench
echo The parameter should be one of ¥ b¥' , ¥ s¥', or ¥ v¥
exit 1
fi

echo OSBENCH_PATTERN $OSBENCH_PATTERN
read patternid < $OSBENCH_PATTERN
echo $patternid

case ${patternid} in
1| 2) pattern=1;
next=9;;
314161719110
pattern=9;
next=11;;
51 8| 11) pattern=11
next=12;;
12) pattern=12;
next=1;;
*) echo pattern shuld be from 1 to 12
exit 1;;
esac

CPUS="grep processor /proc/cpuinfolwc -1
#if [[ $CPUS —ge $MAXCPUS 1]: then

#techo $next > $OSBENCH_PATTERN

#fi

uname -a

echo run. sh $pattern

./run. sh —o $pattern
./run. sh —-o $pattern
./run. sh -o $pattern
./run. sh —o $pattern
./run. sh -o $pattern

H=H = = = =
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./run. sh —e “BSQ_CACHE_REFERENCE :3000:0x200:1:1” $pattern
./run. sh —e “BSQ_CACHE_REFERENGE:3000:0x3f:1:1” $pattern
./run. sh —e “"GLOBAL_POWER_EVENTS:100000:” $pattern
./run.sh -o $pattern

if [[ $pattern =1 1]; then
. /stress. sh $lkstmask 1

. /stress. sh $lkstmask 2

fi

X 3.2-2test.sh 27 V7 |

TROESyD 3 A hEHT LK CPU #2727 & % OSBENCH_PATTERN
ZFELT745H, CPUT A KA (7 —21,2), CPU B V—RI(% —2 3,4,6,7,9,10), =
v TR Z —15,810), H—FR/NLY—AEIL R (RZ—112) DIETHEITT S

#if [[ $CPUS —ge $MAXCPUS 11; then
techo $next > $OSBENCH_PATTERN
#fi

X 8.2-3 8F—r DYz

HiEsEh Lz &, 7 X N &iLEh3 5 AL 3 ete/relocal IZHEOIAAIEEED T A NEDER
I%. lete/rebootbench.conf (Z35<, X F~v—7 v > DK CPU #% MAXCPUS IZ/E
#T5H, TAMNATALVZ M) TARAZ VT M, TA NI —FVOESE, EWHR
T —RNVDEF. 7T A N7 = — X Fg KIATEIH % lete/rebootbench.conf (ZEF L TH <,

# 8.2-1/etc/rebootbench.conf D E K

2 FsUUS

TESTPATH TANT 4 LVZ Y

TESTPROG TARNAT VT "

TESTKERN 7 A N 71— %V grub.conf TDOF 5
NORMKERN 8% 1 —% /L grub.conf THOF =

PHASE 1,7 A b &R LW, 1LLET X FOIFATEE
MAX_PHASE R FATEIEL

RRFATEEETY 77—, T A &Y IET,

TESTPATH=/0s-bench
TESTPROG=./test.sh
TESTKERN=0
NORMKERN=1
PHASE=-1
MAX_PHASE=3

3.2-4/etc/rebootbench.conf D4

T it ete/relocal DEFHE T 5. lete/rebootbench.conf DEZHICHE- T, VT — k., T
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A N EHREDIRT,

#!/bin/sh -x

#

# This script will be executed *afterx all the other init scripts.
# You can put your own initialization stuff in here if you don't
# want to do the full Sys V style init stuff

touch /var/lock/subsys/local

#treboot benchmark
MAXCPUS=4
. /etc/rebootbench. conf
CPUS="grep processor /proc/cpuinfo|wc —I°
echo $CPUS > /var/log/osbench. cpus
OSBENCHLOG=/var/log/osbench. log
if [ $PHASE —ge 0 ]; then
echo “Phase “ $PHASE “: benchmark started”
cd $TESTPATH
echo “HHHHHHIHHIHHEHHHHHHEHHEHREHHEHHEHHE R >> $0SBENCHLOG
echo “date’ >> $0SBENCHLOG
$TESTPROG >> $0SBENCHLOG
echo “benchmark finished ... rebooting”
if [ $PHASE -ge $MAX_PHASE 1 : then
echo “All benchmarks finished. reboot to normal”
PHASE=-1
/sbin/grubby —set-default=$NORMKERN
else
PHASE="expr 1 + $PHASE®
CPUS="expr $CPUS + $CPUS"
if [ $CPUS —gt $MAXCPUS 1 ; then
CPUS=1
fi
/sbin/grubby ——set-default=$TESTKERN ——update—kernel=$TESTKERN ——args=maxcpus=$CPUS
fi
cat > /etc/rebootbench. conf << FEOF
TESTPATH=$TESTPATH
TESTPROG=$ TESTPROG
TESTKERN=$ TESTKERN
NORMKERN=$NORMKERN
PHASE=$PHASE
MAX_PHASE=$MAX_PHASE
FEOF
reboot
fi

X 38.2-5/etc/re,local
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4 R EHEMHEREREST-BE

4.1 lozone MFER
411 =

2004 AEEIX., 77 AN AR (-sAH T ar), Wil (t47>ay), ¥ avx%
iz A Ly R (T4 7> 32), iozone=a~ > REEZELEXH7- 11 FEOI/IO N Z —(F
3.2-1) OWEZEM LIz, TOFE, K& T 3 EICHHEGE 41-DTE52 LR
oo,

RIL—Tyk
120
100 F _ _ 7 M ~ _
> 80
2
o 60 |
s
~ 40 |
20 |
0
1 2 3 4 5 6 7 8 9 10 11
INF—2ID
411 ETFRE—V e AN—TFy k
#£ 4.1- 110 HEROHE
Ta 7y A TR 2 —T > MR /0 "% —> 1D
CPU v —7#l B4t 3,4,6,7,9,10
CPU 7 A K O 1,2
=R/ Rt EEAT 5,8,11

CPU by — k. T/O b b v 7 EAICE 285 1L CPU #1ZIF 100%# ) -
T2/ — T, dozone 7R EANLR—TF ¥ v a DT —F O3 E—HLBEN R kLR
VIR TND T —ATHY, kb E < b, BEhl-AL—7y MERIZEAL T
HY . FEFICA L= T/0 WEP TONTZREEIZH D, ARy 7387 A2 My
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DAEY a—ThdHN, ZHIONTUIRIZEERT D,

CPU 7+ FAVALZ, 8GB O 7 7 A V& BH—® 1/0 TERT 525G 128 L TERY . &
NIETFAAL A (N—RF 4 RAIRFT g A7 ary ha—F) DR MRy 7 2720 CPUIC
FBHRRENBELTZF—AEEZEIOND, ZOHEIF. N—FRT 4 A7ar ba—70
T2 EIC K DT A ZADEE D e b RBR AN MRy ZIREEEWR D,

0y ZEEMIE, Fa— Vi —xvn v 7 OBAENRREE LD, CPUIZRELIREE
DI LT —ATH Y| iozone 2~ NEEEGEE L-BRICEN S -, BRI —
LD EDERGY DI —F v 7 HEEE LTI 2T % OProfile & LKST OF —# %
it 52 & bEE T HIET2 0 0 4 FEEICFNEL LT,

ZN—T v FOHEHET T TIE. CPU 7 A RATL L 1 v 7 5 5 2 BRI XA+ 5 = &
IX8E L A3, OProfile 38 KOV LKST Totr AU — BRRICZ DEEZXFIT 5 Z LN T
éo
CPU 7 A RARIDGE ., MERER EIXY 7 U = TR IR Tl <, TIO T /314 AD
Ny REOm E@EHEIC L > TEnbnb EEX T, T2 TAHEHEIZICPU Y —AIL o
v 7 BATNCIER LT, MERER A e L. MEREM B a2k Tz,
412 CPUED—BRUFT—HER

CPU v —RlizoW T, ¥ —21ID9 ZHY EiF 5,

#£ 4.1-2 3% — 2 ID9 &4

XA — 21D A SFay —s | AFar -t | A7 a3 -T |iozone =2~
R
9 2G 4 x 1

# 4.1-3 Iozone #& R/pattern9-0-cpul6-08031605

AT ELRE ] (Wall time) 27.956 b
77 A NY A XEE 8,186,880.00kB
AN—"T"y M EEF 364,908.53 kB/sec

x 4.1-4 FuT 74 TSR pattern9-0-cpul6-08031605

JIEA7 R oI HEER%) B EA %)
1 __copy_from_user_l1 3201368 28.54 28.54
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2 _spin_lock_irq 1870823 16.68 45.22
3 no symbols/jbd 1071441 9.55 54.77
4 _spin_lock 769409 6.86 61.63
5 no symbols/ext3 484137 4.32 65.95

__copy_from_user_ 1% 53k U725 R23FR 4.1-5608 0,

£ 415 7u7y7 A4V T __copy_from_user_ll 5£/#/2.6.9-11.56AX

7 L& H 7V | __copy_from_us M
¥ | er Nizx4 545
A 2#(%)

c01c03d4 repz

3036318 92.71 movsl %ds:(%esi),%es: (%ed1)
c01c03d6 96922 2.96 mov %eax,%ecx
c01c03d8 repz

movsb %ds:(%esi),%es:(%edi
6999 0.21 )

c01c03da 110331 3.37 jmp c01c03eb
c01c03e6 23495 0.71 mov %ecx,%eax

M, objdump =~ FAEMAH L CHER LT,

# objdump -S /usr/lib/debug/lib/modules/2.6.9-11. 5AXsmp/vm| i nux
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#tdefine __copy_user_zeroing (to, from, size)
do {
int _do, _di, _d2;
_asm__ __volatile_ (
cmp $7, %0¥n”
jbe 1f¥n”
mov| %1, %0¥n”
negl %0¥n”
andl $7, %0¥n”
subl %0, %3¥n”
“4: rep; movsb¥n”
mov| %3, %0¥n”
shri $2, %0¥n”
andl $3, %3¥n”
.align 2,0x90¥n”
“0: rep; movsl¥n”
mov | %3, %0¥n”
“1: rep; movsb¥n”
o yn
“. section . fixup, ¥ ax¥"¥n”
“b: addl %3, %0¥n”
” jmp 6F¥n”
“3: lea 0(%3, %0, 4), %0¥n”
“6: pushl %0¥n”
push| %%eax¥n”
xor | %%eax, %%eax¥n”
rep; stosb¥n”
popl %%eax¥n”
pop| %0¥n”
jmp 2b¥n”
” previous¥n”
“.section __ex_table, ¥"a¥" ¥n”
.align 4¥n”
. long 4b, 5b¥n”
. long Ob, 3b¥n”
. long 1b, 6b¥n”
” previous”
“=8¢” (size), "=&D" (__d0), "=8S” (_d1), "=r"(_d2)
“3"(size), "0”(size), "1 (to), "2” (from)
“memory”) ;
} while (0)

KKK K K K K K K K K K K K K K K K K K K K K K K K «K K «K K K K K «K K «K K «K K « K
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__copy_from_user() (. 7 7 A MIEZIAL I E L TWDL2—YZEMOT —X % H—F
NWZERDN—TF v v v allE\EEAL (28—92%) ABETHD,,

DAt =3 I/0 OEZIAHLEOTTHROTLEVZALLIETHY, Zhih7Tr T
AV TDryFITHD LN T EIFFEZIALLINR IS CPU B ELEINTND
ZEEELTWVD,

413 AYIBEERUFIT—UHER
2y 7 AR OWTIR, ¥ —2 1D 11 =Y EiF 5,

# 4.1-6 Zft/pattern11-0-cpu4-08031840

NHE— 1D AFar s | AFar -t | A7 a3y -T |iozone =2~

Ik

11 | 650M 1 X 13

# 4.1-7 Iozone ft R /pattern11-0-cpu4-08031840

S
BIEISG 43.89 (1)
T ANt A X 8,186,880kB
AN—T" > k 186,582.62 kB/sec

% 418 7ur7rA Y IR (LKST 2 L)

[[thva TR Yo EAEERG%) | BEAAE%)
1 __copy_from_user_Il 2307055 47.66 47.66
2 no symbols/jbd 604496 12.49 60.15
3 no symbols/ext3 221320 4.57 64.72
4 kunmap_atomic 200826 4.15 68.87
5 _spin_lock 131181 2.71 71.58
6 _spin_lock_irq 71774 1.48 73.06
7 _spin_unlock 57036 1.18 74.24
8 LKST_ETYPE_BUFFER_SU
BMIT_BH_HEADER_hook

46978 0.97 75.21
9 _spin_lock_irgsave 43678 0.9 76.11
10 release_pages 42796 0.88 77

2y 7IZOWTCIE, a7 7AYo THERIZT TN N EE L2, LKST 2084 L
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TTHEZEZFM LTz, 2y ZIZOWTOFERERIET 5728, busywait & spinlock O Z4%
AN LTe~ A7y M2 L TLKST #9347 L7,

4.2 o
421 Oy IHEEESH

FTHRDICT T 7 AV U TRER AT D, __spin_lockQ0% 7 L—27 X LIzkE R
133 4.2-10 L 0T B,

£ 421 Ty AV T M

T R A 7| _spin_lock T |
B xsHAE
(%)
c02d580f 478148 19.5423 test  %al,%al
c02d581c 1096486 44.8143 cmpb  $0x0,(%ebx)
c02d581f 678143 27.7162 jle  c02d581a <_spin_lock+0x3d>

X, objdump =~ FEMAH L CHEGR L 7=,

# objdump —d /usr/|ib/debug/|ib/modules/2. 6.9-11. 5AXsmp/vm| i nux

V—RAa— R EDESEEIT-IHE R,
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¢02d5807: 89 c6 mov %eax, %esi

¢02d5809: 89 d7 mov %edx, %edi

¢02d580b: 31 ¢0 xor %eax, %eax

¢02d580d: 86 03 xchg  %al, (%ebx)

¢02d580f: 84 ¢c0 test  %al, %al

c02d5811: 7 10 ig c02d5823 <_spin_lock+0x46>
c02d5813: eb 05 jmp c02d581a <_spin_lock+0x3d>
c02d5815: f0 fe Ob lock decb (%ebx)

c02d5818: 79 09 ins c02d5823 <_spin_lock+0x46>
c02d581a: 3 90 repz nop

c02d581¢: 80 3b 00 cmpb  $0x0, (%ebx)

c02d581f: Te f9 jle c02d581a <_spin_lock+0x3d>
c02d5821: eb f2 jmp c02d5815 <_spin_lock+0x38>
c02d5823: 83 3d a4 f0 34 c0 00 cmpl  $0x0, 0xc034f0ad

c02d582a: 79 25 jns c02d5851 <_spin_lock+0x74>

FIREIC T L— 2 B o LA RI3 3 4.2-201@ 0

# 4.2-2 OProfile iZ X 5 E17#R/pattern11-s-cpu8-08032103/summary.out

Yo | RIS S | BEA
A 3(%)
2446735 15.9751 _spin_lock
2406729 15.7139 __copy_from_user_l1
1695754 11.0718 _spin_unlock

% ZC, LKST |2 X > T busywait ZJE L THA7, Y%7 KL A O LT, [E
B, EHFFHRERHE, RRFFOIR]L, R/EOREE, AR BEH & oo TV D, AEMEED
REIA K E T X, spinlock IZX > TH L7 o AREL HGESRTWAH EWH Z LT/

Do

# head patternl1-s-cpu8-08031323/Ikst. data. busywait. s

busywait time distribution analyzer

address calling_point count average max min

c0104a15 sys_execve+45 7 0. 000000092 0. 000000132 0. 000000084
c0104fa3 __down_trylock+11 5 0. 000000084 0. 000000084 0. 000000083
c0105107 sys_rt_sigsuspend+8f 9 0. 000000085 0. 000000097 0. 000000082
c0105445 sys_sigreturn+60 10 0. 000000087 0. 000000121 0. 000000080
¢0105b4d handle_signal+93 10 0. 000000405 0. 000003063 0. 000000082

total
0. 000000645
0. 000000418
0. 000000761
0. 000000874
0. 000004050
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c01074b0 show_interrupts+68 239
¢0107b0d do_IRQ+6 6359
c0107bb7 LKST_ETYPE_INT_HARDWARE+6b
0. 000600680

0. 000000202
0. 000000098

6359

0. 000001273
0. 000002994
0. 000000094

0. 000000082
0. 000000080
0. 000002925

0. 000048329
0. 000623796
0. 000000080

X 4.2-1LKST {Z X % busywait/ pattern11-s—cpu8-08031323/lkst. data. busywait. s

HHREMEFHTY —FLTHD L TFRROEBVIZRD,

c0142233 find_get_page+e 97924
c0121e70 scheduler_tick+12b 39703
c0113984 mark_offset_tsc+b7 6235
c012deba run_timer_softirg+32 40315

c016297e put_super+d 1606

0. 000002473
0. 000000512
0. 000001608
0. 000000164
0. 000003573
0. 000003625

# sort -nr -k 7 patternli-s—cpu8-08031323/|kst. data. busywait. s|head

0. 000247097
0. 000009898
0. 000005250
0. 000005101
0.000115192
0. 000150842

0. 000000080
0. 000000080
0. 000000875
0. 000000080
0. 000000080
0. 000000080

0.242189948
0.020333137
0.010023539
0. 006605918
0. 005738664
0.004143312

c0179ba6 get_super_to_sync+c 1143

¢01219¢1  load_balance+17 30107 0. 000000105 0. 000003688 0. 000000080 0.003167752
c0113944 mark_offset_tsc+17 6235 0. 000000340 0. 000003889 0. 000000080 0.002122548
c012d6d8 __mod_timer+98 2518 0. 000000400 0. 000004588 0. 000000080 0.001030253

c0162e6¢c sync_filesystems+76 552 0. 000001489 0. 000153222 0. 000000080 0. 000821915

X 4.2-2LKST iZ X3RRGSO R EWIE

KD find_get_page TOFRFLIFHIGEITH 0.24 B TH D, FATREH A 50 BRI D
YF—=IDIHD 024 RO T, MREICKREREELZ G A TVD LITBEZ LR,

HLIZZT, LKSTICE o TRWREBIFHAFEL THWDL LI RAEr Y 7 25 AT
THUT. 20D Y —Aa— Rt L, RALPOXRZHE L D 2 LT & - THERER
FEREINDZE R BL T ENTED, LNLAEIRZEO LS REHbOE WA 1y 7
ZFERTE 2T,

2004 FEEOFFHETIX, 10 PRI —U oA FRREL TV RS EOFHE T
FOXH DX o7,

Ja—i =g a v 7k, TRETIA—FRILVOKBIZE > TEOEER DS LT
X7, 2004 FEREICE > THRATEZ I —x/1 2.4 (MIRACLE LINUX V3.0)
TEEHDLRER - Tz, ARIFEAE L2 —%/L 2.6(MIRACLE LINUX V4.0 <—#)
TIRICME L 2D L5 e a— o uip i —xva » Z I3 R CTE o7z,

422 CPUES—EBEBLIUNAOYIBERDORS—FEY) T4

CPU bV —Al(RZ—r 9B LU v 75EM (XF—211) ORr—F )T 4125
WT CPU 522 b S AL—7"y F(MB/I) THEE L CTHhiz, EH 0 HIRER T AL—T
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v L, Ar—J8 ) T7 4 LORMBITFICRRTCE o7, CPUEN 4 2B 25 L
VO HHEMEAEL CPUT A AR 5T LE o7, +50572 10O N RigZx AETExhIL
SR ATr—NT v T LizEEZOND,

400
350
300
2—Fop 229 CPUE I—H!
MB/ 200 (MB/#)
~ 150
Ay aE(MB/
100 )
50
0

K

K

1 2 4 8 16
CPU%

K 4.2-3CPU 27 —5 B VU5 4

423 Fry aIRITEFALEAVFIY—Y

AEFE L2 CPU BV —REBL0e v 7 HAHMONF~v—I R IV ELL R
— I VT A EAETD LD RERLMEITRALTER)hoT, I—FAD 2.4 15 2.6
~ERT DR TEZ DR —F ) 7 4 EORBRPEARERROLIIRHERIEEWVWZ D,

OProfile & LKST |2 L » TR F~—7 ORIEICOWTRET L7203,

1. 7 ) XLRTEBRE S TR TE o T,

2. TboEnwe y VLI TE o7,

ZZ T, b9, OProfile (IZH5\\C CPU &P —RIDMESIZ OV T LTHADZ &
\ZL7, Uiy —Ra— R&EnoirT 5 &, __copy_from_user 110D

repz movsl %ds:(%esi),%es!(%edi) WD EZATHHT=, £ 4.1-5%2%H)

ZHUT%ESI LY A TRENDT RLANL%EDI VYA X TRENDT RLASD
T—AOA—HMETHDH, TNEEKTZ—FZEML D — RNV BT —F Fa e —T
HDIZHET, FHIT T Y ZLAMICIBE L 1B 2 b2, T L AZIEMIC T/O A
ITOhTWnWb Nz 5,

ZIZTHEHKREDaE—%2F 572, cache pollution D34 % %t~ 7-, cache pollution &
W DT, Fx v v aPRERMICT SICHA LN T =X Lo THRy v a5
TLEWREROICKHICT CICFIHSN AT — 22Xy v v anbiBWHENS Z L%
W), EDTZDITMERE FORIENEET D,
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4231 L3F+v>aIXDMHE
ZIT, L3Fv v vaIAEZHEL TAHD,

‘ # opcontrol —e=BSQ_CACHE_REFERENCE:3000:0x200:1:1

TRDOEBY ., _ copy_from_user I0THF v v a2 I ANLEHE L TWDIEDONSND, K
63%DF v v I AN, BEL—F U TRELTHT, 2 MU TFOEERIT 2%LLFT
b5, ZOREIFIEFITZLOENLS Fr v v aIAXAZRILTNLHENIDORLLD
M5,

CPU: P4 / Xeon, speed 2201.02 MHz (estimated)
Counted BSQ_CACHE_REFERENCE events (cache references seen by the bus unit) with a
unit mask of 0x200 (read 3rd level cache miss) count 3000

samples % app name symbo| name

37260 63.1772  vml inux __copy_from_user_|1|

1039 1.7617 vmlinux _spin_lock_irgsave

935 1.5854 vmlinux _spin_lock

925 1.5684 vmlinux blk_rg_map_sg

910 1.5430 vmlinux journal_add_journal_head

X 4.2-40Profile iZ & % L3 & ¥ v = I A pattern9-0-cpu4-0-08141508/summary.out

— 5T, L2IL3 T 7RI TFDERBY THD, _ copy_from_user 110D 7T 7 & A4
KD T3%FEE LRV DIZHRTH Yy v 2 I AT 63.1%E ZFDEINEENL-> TV 5D,

Counted BSQ_CACHE_REFERENCE events (cache references seen by the bus unit)
with a unit mask of 0x3f (multiple flags) count 3000

samples % app name symbol name

118812 7.3122 vmlinux __copy_from_user_l1

82947 5.1049 vmlinux _spin_lock

65983 4.0609 vmlinux journal_add_journal_head

61903 3.8098 vmlinux _ find_get_block

59457 3.6593 vmlinux journal_dirty_metadata
4.2-50Profile € X % L2138 % ¥ » ¥ =2 7 7 & R

pattern9-0-cpu4-0-08141510/summary.out

4.2.3.2 Cache pollution aware patch

write(2)i%, = —HF MM S I —FNVEM~T — X B8 T HONREOEREETH D,
EBCT =5 &= BT 4 27 ~BHE T OEHERPTHON —F LT mE AT,
EWVD ZEIE, A FVER (R=UF ey v ia) RSN T 23T SIE T 7R
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INDEFRLZ2, ZOMEIZHEE LT, A—RNVEH~T—22BET5 X2, F
Yo akNARAL, B—FVERICEZADIE, AkF vy v allfdR&ET—4N0
Xy vvanbiBWHEND Z E (1% cache pollution & FES) ZB5IF 5 D CTldpune
AHIMEBZT,

ZLTIAB2DF v v a2z A A"ZXT LM EMHLTLIRAZNEAEY AT —4H
Za bt —4 253y F Z{ERK L cache pollution aware patch &4 -351F72, EARHIZIX FRD
DES T D,

+__copy_user_zeroing_intel_nocache (void *to, const void __user *from, unsigned long

size)

+

+ int do, di;

+

+ _asm__ __volatile__(

+ .align 2,0x90¥n”

+ “0: movl 32 (%4), %%eax¥n”
+ i cmpl $67, %0¥n”

+ jbe 2f¥n”

+ “1: mov| 64 (%4), %%eax¥n”
+ i .align 2, 0x90¥n”

+ “2: movl 0(%4), %heax¥n”

+ “21: movl 4(%4), %%edx¥n”

+ ” movnti %%eax, 0(%3)¥n”
+ movnti %%edx, 4(%3)¥n”
+ ”3: movl 8(%4), %heax¥n”

+ “31: movl 12 (%4), %%edx¥n”

+ ” movnti %%eax, 8 (%3)¥n”
+ ” movnti %%edx, 12 (%3)¥n”
LT g

4.2-6Non-temporal move A4

movl 0(%4), %%eax 331K Nmovl 4(%4), %%edx T —V2E[]T KL ADT—H % BAX L
CAXBIOEX LY AZ ~at™— L., movnti %%eax, 0(%3). X N movnti %%edx, 4(%3)
TEAX LY AZBLOEX LY AFICat—SNTmT —Ha2X v v az/ (/XA LTH
—FVERIZaE—F %, movnti TN X ¥ v a2z A AT HMETThHDH, ZD 24
DIHF T8 /NS MNEETE D, Zha 8ty MAAGLELZ LIZL->T, —RlOL—T
TE4NA MEELTWD, V=TT rr— v T EFBHTITo b 720, 7 — X A7k
WESTLRNDT, N— 7= T7HIZITWFNFETINTND LD THDH, Pentium 4 %
O7at I, AT TA L TUNETA—F—F[TF, LIRAZ Y R—I T
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EOWRBIZE Y 8y FORRIENIZIFEFAR b— T2 2 L WIITHONATND L) TH
5o (Y7 MU= THICIIHER TE W TR L2 X oI EN5,)
FoxX v v a A RRT AT EMEDY Z LIk 5T, cache pollution NEAT5 2
EHIFETE S,
4.2.4 Cache pollution aware patch @ 5T

CPU vy —Rlp /7 — 2 9 T L7z,

F U P LB Diozone D FEITHEM 245 & (F 4.2-3 4V UF R & BRR
iozone.out) CPUKHITE L % 11.9%(100-88. NI LA L TWB DN R THENS,

#F 4.2-83 Y PFIRR L K ERR i0zone.out

pattern9-0-cpu4-0-08141700 | pattern9-0-cpu4-0-08141627 | MHElL
VI i Bl
AN—"7" |k 181090.50KB/sec 186029.54KB/sec 1.027
CPU wall time | 46.263 45.385 98.1%
CPU time 67.397 59.400 88.1%

100/

98
96
94

92
90

OA)FILER
BBk

88
86
84
82

CPURFMH]

X 4.2-7 2V PR ESHBRRD CPU BB DR

FrviaIRIOoONnTIETROLEY Tho,
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# 424 FVPFNREKBIRO LS v v a2 I AL RV MK

pattern9-0-cpu4-0-08141508 | pattern9-0-cpu4-0-08141455 | b3
2 ¥ /L oprofiled.log SRR
L3 cache miss | 58978 15112 25.6%

100/

90
80
70
60
50
40
30
20
10
0

QAT FILER
B Rk

L3 cache miss

42-8L3 F ¥y 2I R

WRRD L3 F¥ vaIRIAY VTIVROEBEZ 25.6% TH 5D, 8] 14 HEFR T,
_ copy_from_user 110D BB & LT _mmx_memcpy ntQ & W95 Ry FE2/E-7-, *
DHXYyaIAEFTITTAOLOLLETHE, FTRROXIITIZFEOIZR->TND,

# 4.2-5 YHBEHOLI Ty vy 2 IR

pattern9-0-cpu4-0-08141508 | pattern9-0-cpu4-0-08141455 | th3R
__copy_from_user_Il _mmx_memcpy_nt
L3cache miss 37260 37 0.099%

PLEDEIZF ¥y v a2z 4 2T 5415 (IA-32 @ Non-Temporal Move fi45) %
FHATAHZ EICL > THHEMICL3F ¥ v =2 I AZ[IET 5 Z L3 TE CPURKEHIZE W
Th 10%Hi#% OVEREM BiER T 2 2 &N TE T,

4.2.5 Cache pollution aware patch DB
o X 9 7228y F % Linux Kernel Mailing List LKML)IZEFfa L7z & Z A RD X H
maRX s NEET,
1. HWIZHF Y v a2 A /8235 X 912__copy_from_user 110ZZ2H 425D TlE/a<,
v v a N ANAT LB LRI E 7T D&
2. UL ETH:Y v a2 A RN ATLEBOAIMEPHERTE L LI HDRICENE
R _&72,
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% Z C__copy_from_user_ll_nocache() & \» 9 B2 BBIZHED . write(2)7> B IEEN T
WA ERT COBFHUAER LT EFIHT S Z L2 Lz, LrL, I—RVDY—A =2
— ROFINZIIW =D & Z AT copy_from_userQFHEIN TWTEZEEETH0O0R%)
REY2OHEIZITHE TE X D (2o T,

# find -name "*.[chS]' | xargs egrep copy_from_user | wc -1
2848

4.2-9 B3 —F )V Y — AN TD copy_from_user F| %k

H—F )V — A TCcopy_from_user D HE T DB E L 2 7o & = A 2848 T R C& 7=,
INEZR—FHET S Z EIFEMICHBEHETIT R0,

% ZC. OProfile ®a— /L7 7 7EEAZFIH L TE M5 copy_from_user 2FEZILT
WD DA LT,

# opcontrol --callgraph=#depth

4.2-10call graph D& EH

opcontrol TH#depth (CHIET REERI LB ET D, 22—V T 7 OFHNEA— S~y R
DN DL D THEENLETH S,
I opstack Ta—/L 7 Z 7D LR— N &A{ER LT %,

# opstack -f -p /lib/modules/$(uname -r) > $isaveDir}/callgraph.out 2>&1

X 4.2-11call graph ® L R— MMERK

PAF I AT 2R

self % child % app name symbol name

8537 30.9671 27596 3.8719 vmlinux generic_file_aio_write

4157 15.0791 325670 45.6934 vmlinux _ generic_file_aio_write_nolock

14874 53.9539 359462 50.4347 vmlinux generic_file_buffered_write
14874 0.8457 359462 20.4370 vmlinux generic_file_buffered_write < Z =

14874 3.0604 359462 59.7334 vmlinux generic_file_buffered_write

2521 0.5170 31132 5.1733 vmlinux _ ext3_journal_stop

11626 2.3843 26401 4.3872 vmlinux walk_page_buffers

X 4.2-12 23—V 757 LR — |k

Z Z T, generic_file_buffered_write() &\ 9 B H L7254, ERRZNEIEA
TWDBE., T2 generic_file_buffered_write()7> 5 A TWS BEIC /25, 2 2 Tl
14874 [a]H > 7Y 7 &I TV 5, generic_file_buffered_writeQ 230 A TV 5 E8% (7D
B%0) oY 7V 7T 359462 [0l TH D, XTI ZT__copy_from_user_lI0DHE
ITFROLEED TH D,

‘ 0 0 6 8.8e-04 vmlinux copy_from_ user
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4157 21.8433 325670 47.5335 wvmlinux __generic_file_aio write_nolock

14874 78.1567 359462 52.4656 vmlinux generic_file buffered_write
241263 13.7168 1 5.7e-05 wvmlinux __copy_from_ user_|I|

1 100.000 O 0 wvmlinux __copy_user_zeroing_intel

X 4.2-13 =2—/v 75 7 (__copy_from_user_lI)

copy_from_user()/__generic_file_aio_write_nolock () /generic_file_buffered_write
O LWV BN BIEENTND Z ERGND,

% Z T generic_file_buffered_writeQ® Y — 22— R&EfER L, Yk v F&2H
T . BB ICER L E X v v v BN 4R R FT BB K
__copy_from_user_inatomic_nocache(QZ FF-ONMHF L 912 L7,

# diff —u filemap.c.orig filemap.c|less
-— filemap.c.orig 2005-08-05 16:04:37. 000000000 +0900
+++ filemap.c  2005-08-16 10:16:06. 000000000 +0900
@@ -1727,13 +1727,13 @@
int left;

kaddr = kmap_atomic (page, KM_USERO) ;

- left = __copy_from_user_inatomic (kaddr + offset, buf, bytes);

+ left = __copy_from_user_inatomic_nocache (kaddr + offset, buf, bytes):
kunmap_atomic (kaddr, KM_USERO) ;

if (left 1=0) {
/* Do it the slow way */
kaddr = kmap (page) ;
- left = _ copy_from_user (kaddr + offset, buf, bytes);
+ left = __copy_from_user_nocache (kaddr + offset, buf, bytes):
kunmap (page) ;
}
return bytes - left;
@@ -1750, 7 +1750, 7 @@
int copy = min(bytes, iov—>iov_len - base);

base = 0;
- left = copy from_ user_inatomic(vaddr, buf, copy);
+ left = __copy_from_user_inatomic_nocache (vaddr, buf, copy):

copied += copy;
bytes —= copy;
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vaddr += copy;

X 4.2-14filemap.c D/ > F

PR FEH T A=V g A LT REBEICEHMhZ L,
& 4.2-6 IV PFIRR L K BRR i0zone.out

pattern9-0-cpu4-0-08141700 | pattern9-0-cpu4-0-08190838 | MErELL
TV TFn o Bl
A)—F b 181090.50KB/sec 187870.50KB/sec 1.037
CPU wall time | 46.263 44.242 95.6%
CPU time 67.397 63.905 94.8%
Fr v aIRIONWTLTRROLEEBY TH D,
KR A2TFYVVFTUVREKBRRDO L3 F ¥ v ¥ 2 I AL XV MK
pattern9-0-cpu4-0-08141508 | pattern9-0-cpu4-0-08190859 | Lk
4 U )L oprofiled.log =3
L3 cache miss | 58978 17398 29.5%
X v o I AZBCED S ETWD,

R 428 UUBAKDO LI FryraIR
pattern9-0-cpu4-0-08141508 | pattern9-0-cpu4-0-08141455 | Lk
__copy_from_user_l1 SRR

L3cache miss 37260 51 0.13%

W B IR DOEI%E__copy_user_zeroing_inatomic_nocache()T&H 5,

OProfile D 22—V 77 7HEEZFIHT 5 Z LI L o TRREMITH LB A A TV 5 B
BEFATLHZENTER, IFEFIZZ OEFNOLMEINTWDEBTIE L. ZOBEEER
HEICEET L THLRWEERDRNRET 25680305, FFIZ OS T — Vv DGEE D
SN NHIPHIZ D72 B T D PR R B DA R ITEERS R D MELNH 5,

__copy_from_user_110{% Y — A& 2— K |k 2848 fHFT CHIZNL TNy, 22— 7 T 71k
BEICE > T, RIS EIONR Y F~v—7 TIEITREMDB D> TV DL E BT, 3
ETEAEE T 51200 C, LRROMRESE-, 3 GTEITHHRICEHEB Ly v 2231
NATHEBEFESLIICLEZOT, EYVICHEL T -UIEFE LW, BIERIX
—HZenEnzx b,

4.2.6 Cache pollution D E2&
T A SZRITIITRROMERH 5,
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#£ 4.2-9 7 — 2 BROME

B[] PEE

IR R BT 14 (Temporal) 7 — Z IR IR s

72 M8 R ATt (Spatial) T TERCE T b ORFIH S D
RERIAOFE R T (Non-temporal) | BEREIASIZ T IZIFFIH S 3u7e v

Bl 2 IR RIRFE R E DS . HAT—Z T —ERAH SN -%, <RSI R Y, —
FREERREFTEN S 5561, TIFIHENDIDT, F¥ v rallELTRBTIET 7 &
AR RNERIETHZENTES,

CPU
LA X
A
A
hd%f?yz ||$§| A4 AEY

X 4.2-15CPU. A EV., Fv v aEHKN

AAAFI DT =T VAT HEE, TOAEV NI Y v Va2 afERL, @Y
¥ Y v allT—H&EE <, ZH%E cache line fill & k.5, WKET—X Z5ide & X, [A
CT—#0F v v allHiUL, CPUIZAA U AE Y DL TERLSF Y vy vahbT —X
Pl ZENTED, TxFy v oty hEFES, Pentium4 D6, vy v a7
AN 643, "D T, 122 213434 FOT 7 BAZELELTHWNHSEIT 6431 Fy
vV 2| IFiaATe, RO 434 N T VAT HEE, TTCICEF Y v 2 ll#HHo TNHDT
Fryviaby haT5720, T78AREEILIND,

CPUNF ¥ v 2 mfaE7R A E U ~EZIALLA %@%VVV:’%@%%U@%VV
VaTA UBFETOINT =y 0T D, ATy v v 2 T4 UNFELTESA . CPUIR
(BZIAHBRY —UKAFTHDTEM), AA U AEY TERIF ¥ v all %QUO_
N&74 hb v Mwrite hit) EFES, HLF v v =22 T7A4 NI ALEDL (A7 y v
Va4 AAFFEL7RVY) . CPUldcache line fill, write allocationZ1T9, 7 —% %% ¥ v
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adAUIEE, ELTAL U AEFIAEL, bLT =R AT A~AEMMNDLRL, £
AUTHRHNZ A BT 73> 7 7 (Store Buffer) ~EHZIAE L, VAT ANAZARFIHTED LI
Roleb, ART RNy T 7Anb AEY~AFEZAEND

FEERBOLGE, T<ICEDT —F G PR E RO THIUL (REYRFTED 725
B Fr v allTOT—HEEBNCHLT 7 AR EE(LT 5 2 L IR LRVOICER
L7zuy,

CPUNRF v v v allT—#%EL LEX CPURETDOTIA L EZH LT — X ICEEHZ 5
D, BERIONTET —2RTSICHBIIRIGELH D, MERT X EEIHLTL
¥ o7z & & cache conflict & 5V i3 cache pollution NFHA L7 E W95,

DOFE Y | KRIRFTED R NT — 2 2% ¥ » v 2 |ZE < Z L%, cache pollution % D
EMZZZ 5 LhFE L7220,
2—WEMDOT — 2 &I —FVZEf~a vt —F 5 L&D CPU O#EifEITIBiea Nt &
22D,

(1) =2—VERNLL VAT~ —
(2) Fr vz IANREE LS cache fill 23%84E
(3) LIUAEMNG I —FR/VZEF~2 " —, cache line fill, write allocation 234
(4) A BNT w7575 I—FRIVZE[]~ write back
LWV ) L) REMEICR D,

1%y | |sB | VR C D data

I
/ o | W1 ® gz O
I\L | f

A - A
=

A 4 A 4 Y
@ \\—//

2T (3) T WAADLT FLALFEZIRALT FUARE 2B, Frvviall
T—HRFOTNDLDTHRYy viaby FT2(FA by M 2), SEOEEITHAA
7 LA (2—HZEH]) LEZALT LR (I—xVZEM) BERLDZOT, HiTxx

4 Pentium 4 3 L WIntel Xeon vt v HiZ 24 = NU DA KT /N 7 7 ZBEFD,
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VIV aIAETDH, FX v aI AL Xy v a T U EMRT DDA
XY v aDENNEERTLHZ LICRD, RENZZRFMEOS 2T —2&2ETH e, <
T —2MT IV EBAINDEDT, TOLXTX v v raIAERAESED, T cache
pollution (X 5F ¥ v 2 I ATH D, EZIALFITF ¥ v a2 A X2 FTHE T4 b
TRFO0ILAD E LB, KEBRTMED®H 5T — % Z 45T/ DT, cache pollution (2
5%y v I AN T S5,

Xv v 2IA=7 A b A+cache pollution (ZLD5F¥ v = I A

ZZTT7A4 K AX copy_from_user 10 TO L3F v v aI AL LTHETSE
cache pollution (ZE 5 F ¥ v a2 I ABKROD LD,

# 4.2-10cache pollution IZ L35 F ¥ vy =2 I R

LB3Fyvyr=aIRA 74 FI A cache pollution (Z &
copy_from_user_l1 H5Fvvi=2IRA
pattern9-cpu4 BT | 58466 37125 21341(1)
pattern9-cpud L2 | 17583 0 17583(2)
BT R D7 40883 37125 3758(3)

FVCFNWEDOT A I RALSNDF v v 2 I AT EROFROD)TH D, LBEMITT A
FIAMNOT, F¥viaIRH(R)72D T, cache pollution (2 &V (3)? 3758 [HDF ¥
VaIAEBAEIHE TN EIZRD AEIONRYy FIZE-oTL3F vy v vaIAD I b,
cache pollution |IZ X5 F v v v 2 I AZFHIKTE = LTk b,

A [A1BH#E L 7= cache pollution aware patch Ot & 72 >7-7 4 5 7 ® cache pollution &
WIHOMEZNAFIIENLI LTV, LA L7225 cache pollution (25 H L7z /3y F
2% Linux 7 —FR/VIZMVIAEND Z LTS E TR o7, ZHuL, ZIRMIT cache
pollution Z ¥4 L CTWALMA RO 52 &Ny — 72 L TREREZ W) Z L F1L T
OProfile %50 — VOEJFPEHFERL - L SN TE L Z LR ENERFEMNEEBbn s,
cache pollution &9 EEH 5 I — /L OMERER BICE B L7205 OFAE O
TIIRATERNoT,

cache pollution aware patch (% IA-32 ® Non-temporal iS5 ZFHT 5 Z ik - T,
AFY~NDEZIADLTH ¥ v ab A R2AT5H, £D7, cache pollution ZF/4E L7
W, M RFTED H BT — 2 X% ¥ v v a2 HIBUWH & 720 D T cache pollution (2 XL %
L3 ¥ v = I ANRE L,

4.3 EZE

431 FyrviaIREBEOEEH

CPU D@ b D _— R IHER 50%HiE THLHR, AEV T 7 EAAE— RO&EE{LO
NR=2FERTRRE L VWb TWD, ZORER, CPU & ATV T 7 & ADWEREZEITSF ©
RL TV TS,

ZIZTAERYVT 7 Aa A MEHIET 572012 CPU (Z@H N N—RUu=TFv vzl
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FEEN D NN— R =7 &F>, BEAETV T 7 ERAFTEBNO T v v a|llT — X 2#HE
52 L% CPU 3R A D, T—HIT 7B ATHEEZFX vy v Va2 lZENRTFEL TV DY
. F vy yvraby bEPR, LI1FdFyvia (—KR¥vyvia) By ROFEEZEOI AR
X270y /RETHD, —HTT—ZBXy v rallWGa, ¥rviaIALRES
AALUAEYVETT /7 HATEHE 200~300 7 1w ZERENNY . Fv v aT7 7ER
WZHERRE I R SN DD, TDTDFry v a I RAEWOLT I ENEHEIZR S,

& 4.3177ERaR b

T A TIEATA N
LI—®R)F v v = 27wy

L2(" ) F ¥ v = 1071y ”
L3ER)F v v 50 7 1 U FEE
AAUAEY 200~300 7 & v 7 it

AEYT7EAIA MNITFRROKXTRO LD,
AEVT7Z7EAaAb=Llby b+F ¥ v aIARKATIT I ER
BIZIEF v v a2 AERN 10%(F ¥ v =t v FERIT 100%-10%=90%) T, L1t v
N2ruvay 7 AEFEVTIZERAN2007 vy 7 & LT, HHEOZODIZL2AL3 IFRNEDL
EZTC, AFRVTIVRBAaANERD D &
AEV T 7 & AT A F=2+0.1¥200=2+20=22] & 72 5,
Xr oI ALY 1%ICHIT S &
A€V 7 7 A3 Ak =2+0.01¥200=2+2=4)
LD, vl aIAREYBTHET 7 BRI RARNN 22 70y b 4 70y T~
LK B AEOYERE EAE TS,

4.3.2 Cache pollution aware patch

Cache pollution aware patch {2 X ¥ cache pollution (Z X > THAEL TWeF v v i =
IALHET D Z LT LT, AEIOFHMIC LY . WERITEH 2 HERH E 6T
o7z, cache pollution IZ X2 F v v I AEEALELHETED LTk,
4.3.3 Cache pollution D% R /%

Cache pollution % J&/4E &t 5 KefE]FE R ITPE(Non-temporal) 72 = £°—|% OProfile % F|
MU L3 FvviaI A0BREENE LYEHDD Y — 23— Faor s g I3 i
T& 5 Z & %&/R LT, cache pollution %4 L T\ 5 B % A TV 5 Linux 77— RV D
%t H OProfile ® = — /v 77 7HEEZFIH LFFE L7-, £7¢ cache pollution Z 5135
Ry FEAERR L ZE ORI G ERATEHE LS =F MR I RE R TRt e,

OProfile ZF T HITEGITF ¥ v L 2 I ZADLFEAHETE, Fv v oI A2EH
LTCW5EZADY—Ra— R iud, K5I cache pollution ZF L TE 5, Zil
TR LS LN T W o722 ETHY, SRIOFHEDORREDO—EHLTH D,
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434 AFEYTOT7A4)Y

OProfile TOHERD T 7 7 A4 VU TIEEICH A ~AX OV TV T Thot,
T 7T AOEZ TROEFMBDDPOTNDEINEWVI SIZEB LT e 774 Y 7L,
EOT —Z & IJUIMERR EE2IINH LW O TH D,

VoV TT =X TEZ ] LW REREET 52 708 L) FgITRME L2
W, TDTD, V—Aa— RESHT L, BAEICE > T LKST 2 E&FF LT X v s
AT E 2 AR,

ASEHER LT FEFFA AR ML DY T Y 7 TiERl, AFVDOT 7RI
HFHLEY TV T TChD, L3 (L L2) v v r2aIRIERBL, Fvvial
AMBHELTNDE AT a—=0 7350770 —FThHDH, ZOLIRAEY
TI7RRAER LET a7y A ) o 7E ARETETHEEILR-TLDHEB26N5,

CPU DOERENR E (FEER 50%H#4) ICH_AE U T 7 ADOMERER EOAE— R (B3R
TWRRREE) XL . ZOMVEREIITEL LB > T D b Tnd, ATV T 7 EADT
T A IFBRES TS 200~300 7 2> 7 B D05, A%FE DT VT ¢ BHINT DI H
D, VY7 =T OBENPOX Yy varER L7077 I InETETEEICR-
< %,

NN OX Yy azBik L7730 70 OIFIEFICHELIERD T 1
TIIVTT I =y 7 TRRDIRRRTE o, ZOHIZ, AV a7 rA4Y
YTVl EWREELI 5 TL Dy ZOFOY—IARRNRYD | 2RI 77 L0
Fa—=U T 5T HZEEFTEDLOTEHLNEWV S THIEE TIER,

ASEIOFETIIAE) T 77 A4 VU T OEEMEEZERH L, ZORE2EEMITHEIEL
S EFITRE W,

WERITZENIFEEEBR STV RS T2H I TIEH 523, OProfile &0 — /L &= FH3 1
EAEZG Xy v =2 EORBEAZH R TE ., cache pollution (2B L Tix TIA32 @
Non-temporal move 43 = F|HT 25 = & THRER L2 X nd 2 2R LT,

4.4 FHEFEDEED

CPU b V—HDGAEDTF a—= 7HikL LT
® T LU XA LiztkgERm
® Xy ylalERLMENLE XV TR T AU 0)
DL, ¥y v |ZER LEREN EEESERRR LT,
1. OProfile TL2/L3 ¥ ¥ v 2IAD My 5%52KDD
2. Xy v aIARLELTWDLHOGDY —RAa— REematl, T 2,
% L. cache pollution 3 FEAEL TV b, F¥ v az M NNZAFTLHLIa— RN
AR L. #Hli L CTH %,
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45 SHBDEE

451 CPURT—ZEYT 4

481X cache pollution (Z{EH L CHERER EZ 135 57273, cache pollution DBALIE &
CPU AT —=FE U T 42OV TOMBII DN TORGEEIIT > TWH7R0,

cache pollution #5195 2 LiICXL->T, AEFUANR NI 74w 73BT 5H, AEY
NANT T4y 7RO THZEIZE>T SMP BREEICBWTIEAEY T 7 BEADA/L—
7y RREINT 5 2 L BHIFFCE NS EIIMREETE TV eu,

cache pollution N> 72D TRIEELE L THF v v a I AHED LTS, £h SMP
BREETIZREWTIE CPU 27 —J U T 4 & ESED &V BEEITIT> THRWO TS
BOMEE LTz,

4.5.2 lozone UNDAR U FT—9 DENE

A 1Al Tozone (28> TH—FR/VDR VR 7 &I L7203, Tozone (X ED T
TV =g EHELTWADIT TIZRWDO T, BLEMRRBE~OmE M & V9 BERET
DOFHAED BT, L VIR F~—7 Z2Ei L, 5RO FEOFIER L ORAEHR
REL R T HUT e B 72w,

453 AEYTAIT7A Y UTIZEBA—RILAR ML Y DEHAE L UTERE
hE

AR LEZAETY 707 74 U v ZREOEHES LOBRIZONT, I—F R K

NF w7 EREEIL, MRS EA IS L ICE o TEIEL TN REFELEL S,

4.5.4 OProfile DHFIREIE

48], OProfile % BRff LR N— R =27 A XV FOIFHREAFTE/Z, ZL T
OProfile BIEF IR 29T — LT % = & ZEEH] L 7=, OProfile % Linux 7 —% /L
MAAEN TS 2D, KRl W7 < IR TE 72,

L2 LAEIER U8 Tk, LTICET SHIRFE D 72, Z 2 TIEZEOHIRIZD
W Do

4541 L1 F+vaIXDHE

OProfile DA X2 FTIHE L1 F¥ v a2 I AZHWETEZR, SBENXLS F¥via
A6 cache pollution ZF R L7228, KV WF v v v = EOREEZRRTS7-DI121F
L1 % v ¥ aDFATIC oW THRENICIERT 2 0B RN H 5,

4.5.4.2 PEBS (Precise Event Based Sampling) D#£5¢
ASRIATY T 7 RACER LA R TV T 2TV, v viaIRAERES
HCND7 077 AOGFNIHETE, LOLERL, ¥ viaIAZREIETH
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DT, AEVDEZIZT 7 BA LTV D 0OE#RIE OProfile TIXATFTE 720, 4H]
TROMETTEF Y v aIAZEZRLTNDHENI ZENghoTomn, ESI LY AZEB X
OEDI LV AX O %G8k L TV D T, AFVHEZWCTZ7E8ALTLI Sy v =
RAEREI LT TE 220,

repz movsl %ds:(%esi),%es:(%edi)

M 4.51L3 F ¥ v 2 IRELFE LIa—F

Pentium 4/Intel Xeon 7' 1 & v % Tl LR OREIZxF L. PEBS (Precise Event Based
Sampling) & PFHENLDHEEEIC L - T, LREIO T BE v CIIRAREIE o7, K EH RS
2y OREBOY 7Y BRI o7, BARMICIE, DO AR BB AELT L
EOEIP (Fr 7T LWy rH) VIRZOEEY T 73520 TIERS WY
UAH EFLAGS LY A % 2 HEWICY > 7V v 7%, ZOMREEZFIHTIE, v v
VaIARRELIEEE, FOAFVIZT7EALTWVWEDOTHF Yy vV a I ARBELE
REEVIERNAFTEDL LR, KVFEMAROITNRTEL LI D,

L L7203 BEIED OProfile Tk PEBS OFEHEIFFIH TE A oo, Z OBEREILIEN
EENnb,

PLED SN YSGE S UAUE, OProfile 13 & HIZHR I 72 /04T — L & 72 0 | GERMENT A AT HE
72572 cache conflict DFE 72 ENKGITITADH L D272 D,

4.5.5 lozone+OProfile THIFREL=A—RILN=Zv I DEETH
2.6.13 T—FIVTRAE LT —F N =y 7\ ZE L TIIERKZERA E TV S ho 7,
7Ty a R o TORGR S0 RRSEEAT HZLENRD D,

4.6 #31E

2004 FEIZBFE LI — VORI FIEZFIHA L 22— a~v 2 R roYy — i j
WTH—=FIVR MRy 7 DRRBEBZ 72 -572,2004 FEEICH BN v 7 AT oRIE
EAEEIIRATE eholz, 2.6 I—FWIh>T, Zu—sin vy 7 OENLE S
Ntz BEbhs,

CPU bV —HORBEIZ DWW TIEA MRy 7 OFRIZT TIEal 2k — St Th
— X IVDR FIVFE 7 DR 2 A T-, CPU B2 —RUZ S\ TEEMIZR 4T 24T - 72, 2004
FEECIX CPU B —RBIDPERER B F Tl b 7o 72035 4EE X cache pollution %[5
128y FEB L, MEREM EICETh Lz,

SEIOREIZB N THEALISNTRIFER L RoTZBR bW Db ) | S%IEBATNEG
BNRLLT D@D ([T 6 b,

® cache pollution Db & CPU A7 —Z £ U 7 ¢ O,
® Jozone SO F~v—JIZ X DFHIIB L O —FR VAR MLy 7 DR,
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ARV T T 74V TICEDH—FIAR MV Ty 7 OFHAE X OWERESE,
OProfile D5RILIEEEGHE S — /L opreport, =—/L 7 Z 7fkiE, CPURBIZ v 7 74 U
Y7, ALy Rl - Fav AT a7 AU o7 HT %A — M) CPU A
v MZ X BHIE,

Tozone+OProfile THRETHAE L 7o 1 —x /"= 7 D[R FEH]

Utk
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5 {T&x

5.1 LKML TOE®IZDULT

Linux |Z%}9 % 73 » 1% LKML(Linux Kernel Mailing List) CO#imic L -T2 &
ARG LN E Linus BMRTFEIHET AL A MY —AIZRVAERRN, T2 TS
ZTCIEABIO Ny FAERE — DD —ARZ T 4 L LTEDL ) iimae DX 512 LT
[Tl ERENITELICL ST, 2Ry TFEHTIy b THZEE2FX T
HDNIZHSNDBBIZTHZ L aR BD, —DOOr—ATWMER—BLEITO T &IFERT
FH 2035 < EFTSEREICZ TR THIFHIEEWTH D,

8/8: B FME WG, OS @D I —F 4 > 7 TH]®H T cache pollution aware patch @7 A 7
T EFET, ZORFETIEMOVNTL B aflE ) &5 7 A F 7720 THEET R T,

8/9: 1 —x gt ES (YLUG--#% Linux Users Group DHEN T L TWAHA 75—
~V72424) T cache pollution aware patch D7 A 5 7 %559, MMX L ¥ A % &3
% & page fault Ff7g EFIANVREERFIZ LY A X O, [BIH 20> TWOVRWWO TR R
THEWVWIRRAE DT D,

8/10:_mmx_memcpy() & V9 MMX L ¥ 2 Z ZFH LT memcpy()d %45 %
_mmx_memcpy_ntQ & 5 BE A ER LFEf L 7=, OProfile #FIH L TZ 1 v 7 ¥,
L2/L3 v v = I A% & &HE LI,

8/14: % D R E RIEIT® £ N - 7= ® TIRFC] [PATCH] cache pollution aware
copy_from_user 110 &9 % A h /L CLKMLIZ#I S TEFE L7,

http://marc.theaimsgroup.com/?1=linux-kernel&m=112401103800730

95 &, 7<IZ Arjanvan de Ven & V| cache ZFIf L2\ 2 &L CORWEHANSH 5D Tlix

AN R=1 SV |~ B

ZAUTkE L, OProfileD7 —# %7~ L X ffio

http!//marc.theaimsgroup.com/?1=linux-kernel&m=112401498215115&w=2

Arjan ¥ ¥ v v 2 ZFH L2V Z E ORISR H D Z L1300 NREL DLEEF Yy v =

FERBRO Ty v a2 ZFH L2 WBIBEEZED Z L 2IREIND,

http!//marc.theaimsgroup.com/?1=linux-kernel&m=112401594215553&w=2

Christoph Hellwing & 2 D OB /3T 5 = & & 3 FF,

http://marc.theaimsgroup.com/?1=linux-kernel&m=112401638906857 &w=2

Ian Kumlien I13#EZES TRWR D LOT AT T RHEEAWE I X B,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112405473028938&w=2

Ry F~<—7 % iozone TlL72<, I—FRNVENL RIZEZ THEREZHRA K,
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http://marc.theaimsgroup.com/?t=112401104100001&r=1&w=2
http://marc.theaimsgroup.com/?t=112401104100001&r=1&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112401498215115&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112401594215553&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112401638906857&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112405473028938&w=2

http://marc.theaimsgroup.com/?1=linux-kernel&m=112408829819450&w=2

8/15: Arjan 765G, 7 —# & T SIAIAT 275 —ATEF ¥ v v 22 A N2 T 5D
A RREN, T—X T IR LW —2Tldb7z Lo copy BT LV, 2T,
20D —RZKNET D XN APL & 2 DIZDF 72 bIEE I h, Fr v azlibla
Ak L7= API & LT copy_from_user_nocacheQ)%1EV . 7 —% %4 IZHEAIH LW AT
TNz D, BHEOLGEITED APL 25, %< O5EITEE O API 24l 5 D Thi-
LOBEEEFMAT 2D —(ND L —THA 5, £ H2ZBHT 57217 TR k-
T 51377,
My suggestion is to realize there are basically 2 different use cases, and that in the
code the first one is very common, while in your profiles the second one is very
common. Based on that I suggest to make a special copy_from_user_nocache() API
for the cases where the kernel will not use the data (and ignore software raid5
here) and use your excellent version for that API, while leaving the code for the
cases where the kernel WILL use the data alone. Code wise the "will use" case is
the vast majority, so only changing the few places that know they don't use the
data will be very efficient, and will give immediate big improvement in your profile
data, since those few places tend to get used a lot in the cases you benchmark.
http://marc.theaimsgroup.com/?1=linux-kernel&m=112409029932039&w=2
Arjan 7725 Ian ~D 3 A > b, =Rk o TUIEFITRERH D725 9 ERD TN D,

It 1s. It's good proof that you can make a big gain already by converting a few key

places to his excellent code. And neither me nor hristoph are suggesting to ditch
his effort! Instead we suggest that what he is doing is useful for some cases and
harmful for others, and that it is quite easy to identify those cases and separate
them from eachother, and that thus as a result it is more optimal to have 2 apis,
one for each of the cases.
(his excellent code &9 T AL AL Lo LiE LY
http://marc.theaimsgroup. com/"l—linux-kernel&m—112409063832647&W—2
Arjan ~DE(5, 2D API Z1EA Z LITAE, MEIZEZ TENEZHE I &bl LK
<HIBZRWZ &2,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112409558522631&w=2
linux@horizon.com?> 5, writeQLSN TR B 272 & 9 VEMN TS,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112410823032265&w=2
zerocopy, sendfile, sendmsg & 7= U (2 L ORI B 25 D>,
http!//marc.theaimsgroup.com/?1=linux-kernel&m=112411883030150&w=2

8/16: __copy_from_user_ll_nocache() & __copy_from_user_inatomic_nocache() % ZABf L
7-. % L T filemap_copy_from_user()7>%__copy_from_user_inatomic_nocache() & -5
X OIZEE L=, _nocache M~ 7=DONENLHDH APIATHD, L3 Fv vira I AN
W L CWD T — 2 ZiRfT LT,
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http://marc.theaimsgroup.com/?l=linux-kernel&m=112408829819450&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112409029932039&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112409063832647&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112409558522631&w=2
mailto:linux@horizon.com
http://marc.theaimsgroup.com/?l=linux-kernel&m=112410823032265&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112411883030150&w=2

http://marc.theaimsgroup.com/?1=linux-kernel&m=112416341010746&w=2

FERES ALY page fault REOMBLZEH LTWAha Ay MaxiT 5, BISMLEEREIZ
FPU LY 2 ZNHGIID & ) 54,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112416631515090&w=2

WWT AT TR0 TEDOEEEMT 5,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112416841224244&w=2

Arjan 2OJEEN L7 ) a X b,
http!//marc.theaimsgroup.com/?1=linux-kernel&m=112417146313181&w=2

Andi Kleen X Y preemption Z#Z51E L7 < TiIW T 72 < T, Z4id low latency 72 A72% 9
NLLZ2WNWEA S,
http!//marc.theaimsgroup.com/?1=linux-kernel&m=112419826104913&w=2

MMX OiRBERIE 2 Z VNIR0D FIENRRO 5T D0 A 5 OBENEIRE D 7o T
PR 2RO H B CHIRF R CTORH OB EZ L D5,
http!//marc.theaimsgroup.com/?1=linux-kernel&m=112425460127067 &w=2
BRI A N E<ND,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112429211420667&w=2

8/18MMX DURAEL A &# v 7 ~1RkEEITE 5 low latency IRA BB Y 7Ly ira LT
W=D TTIZERY FiF b,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112440786129276&w=2

8/22: http://marc.theaimsgroup.com/?1=linux-kernel&m=112475380008182& w=2

8/24: MMX L ¥ A Z TIERL — VP A Z R LIci AR+ 5, 7 vy 78T 12%.
L3 ¥y v =R T70%HI L7, _ copy_from_user 110DF v v = I AXIFIT 0 127
-7z, http://marc.theaimsgroup.com/?1=linux-kernel&m=112489315002172&w=2
Andi 7% CPU |Z & - TiE movnti %A — F LTWRWEDRH 5 & HEHE,

kg S ADS, sfance/mfance ZHIH T 2 LE N H 5 & Fad,

9/1: FERRZ 8B, 1) sfance 3 ZFIH L store fn DL V7 I A4 AT 7e o7z,
m(PU¢XMM2#%%ﬁo#%I/7LtOmmmuW PMEZ DN E D I ORER)
ZORIIAA S TA v ~D7 =V RETT 2DIET L D TE KL LT, £/, Linus
& Andrew (2% CC W LT,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112556596103063&w=2
Andi 1 HITAEEEHED, FERRZ L% x86_64 TLD20H LLZRL,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112556757925932&w=2

9/2: WITRRD Z &I RIT/)H?
http://marc.theaimsgroup.com/?1=linux-kernel&m=112562585113515&w=2
HEDD I L7 W R Y Andrew Al 2 R C< b4 9,

5-3


http://marc.theaimsgroup.com/?l=linux-kernel&m=112416341010746&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112416631515090&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112416841224244&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112417146313181&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112419826104913&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112425460127067&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112429211420667&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112440786129276&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112475380008182&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112489315002172&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112556596103063&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112556757925932&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112562585113515&w=2

http://marc.theaimsgroup.com/?1=linux-kernel&m=112562695120000&w=2

Andrew 205 DD TD A A > ML, -mm tree DFFHATININILD 1T £, ZhERIZITEER A
HDHENIHD,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112562714013328&w=2

Andi 63 I, RAX OV TFA L DHFNRRKREWVWTES S,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112562752526958 &w=2

Andrew 7> 5 OProfile 7 — % Tid7e < \ERRHOT —F ZH L TUT LW EREI LD,
http!//marc.theaimsgroup.com/?1=linux-kernel&m=112562836720370&w=2

iozone DFfERZ AT 5,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112563297405092&w=2

Andrew: 2.6.12.4 TI372 < TR T % 8w F 2N,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112563553123814&w=2

9/3: 2.6.13 HD /N FZABH LTz,
http://marc.theaimsgroup.com/?1=linux-kernel&m=112574915427327&w=2

9/4: Andrew LV 225 0-mm IZ~— L& A — NV E251T 5, (FME)

Ao Thb—HTIZETREEYE N, LKML TiX 60 @22 590 B b
72, F72 YLUGH EE Linux Users Group) D 4 — RILFHERD A 83— b $H % DX
DI BN oz, Z ZIZFE L TRGH Lz,

A2 =T A DPDLDOERHIC D —DOE X TN Z eIk Ta—FRREALAY T T
) AR T TR RAERE LT, VT MU =T AL T IV OIR X % SR
LI Th o772, Fv hT—27 D Z 512V % Linux Kernel Hackers 12 X % peer
review DEHEL TV D LW 5 T EZKUTZ, A— /MR D FIEOV G, FRZ— I
WHRD EVTHEVIDOIFIFFHTIEITE 2, a— RETIECEIEL THEIZY U
— R, FNEBROIETZENAF— BT LOREE NS 2 EEER LT,
AEORLYVEY OHF TR o722 L1, LKML TOa Ay & —>— D TEIZ[RZE L TV
ZEIESTHTFLEOEEENEEND E VD Z L THD, MEADERICITERICa—
ROEEIZ L > TEZTWol-, MMX L2 & O8BEEIE ORBEIT % £ TR TX 72
Do T3  WHEDFAR T NI MMX L P A 2 2RI L Z i X - ClaksE L 7=,
Z DI preemption ZZE1ET 5 2 & 672 < | o> T low latency D A7 HIZ & - Tk
EENTDHZ b o, HREMIZRBIAE DG MMX L VA X b/ i v 220
LWV BVIARZ RN o TWeDTEN, — KLY AZTHH08RR S5 2 &
T&T7,

b2 TELDDHRLIE, a— REZREIZTHOIMBEML2N5720, REETH—D
DOREEBEE LNy FEHEIZ) ) —AL T, Z<DAICLE2—LTHEL-TEHIZ
BBEEERDLAZANDIZ) BEEIZIZED Tb ORISR ER SRR EL< . £ 0
F—=T TR lLoTalia=TICbiHMidh, T AROGNDL NS Z Lk

-

B,

5-4


http://marc.theaimsgroup.com/?l=linux-kernel&m=112562695120000&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112562714013328&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112562752526958&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112562836720370&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112563297405092&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112563553123814&w=2
http://marc.theaimsgroup.com/?l=linux-kernel&m=112574915427327&w=2

	1 概要 
	1.1 評価目的の概要 
	1.2 評価方法の概要 
	1.3 分析・考察の概要 
	1.3.1 キャッシュミス削減の重要性 
	1.3.2 Cache pollution aware patch 
	1.3.3 Cache pollutionの発見方法 
	1.3.4 メモリプロファイリング 
	1.3.5 CPUスケーラビリティ 

	1.4 評価技法のまとめ 
	1.5 今後の課題 
	1.6 付録：Linux Kernel Mailing List(LKML)での議論 
	2 環境定義 
	2.1 CPUスケーラビリティの調査 
	2.1.1 ツールの説明 
	2.1.1.1 Iozone 
	2.1.1.2 OProfile 
	2.1.1.3 LKST 

	2.1.2 ハードウェア構成 
	2.1.3 OSのインストール 
	2.1.4 OSの設定 
	2.1.4.1 サービスの設定 
	2.1.4.2 通常カーネルのインストール 
	2.1.4.3 改良版LKSTカーネルと改良版ツールのインストール 

	2.1.5 ツールの設定 


	3 評価手順 
	3.1 Iozoneによる評価 
	3.1.1 ファイルシステムの再作成手順 
	3.1.2 Iozoneコマンド実行手順 
	3.1.3 OProfile実行手順 
	3.1.4 LKST実行手順 
	3.1.5 Iozone+OProfile実行手順 
	3.1.6 Iozone+OProfile+LKST実行手順 

	3.2 テストスクリプトについて 

	4 性能・信頼性評価結果と分析・考察 
	4.1 Iozoneの結果 
	4.1.1 概要 
	4.1.2 CPUビジー型ベンチマーク結果 
	4.1.3 ロック競合型ベンチマーク結果 

	4.2 分析 
	4.2.1 ロック競合型分析 
	4.2.2 CPUビジー型およびロック競合型のスケーラビリティ 
	4.2.3 キャッシュミスに注目したベンチマーク 
	4.2.3.1 L3キャッシュミスの測定 
	4.2.3.2 Cache pollution aware patch 

	4.2.4 Cache pollution aware patchの評価 
	4.2.5 Cache pollution aware patchの改良 
	4.2.6 Cache pollutionの影響 

	4.3 考察 
	4.3.1 キャッシュミス削減の重要性 
	4.3.2 Cache pollution aware patch 
	4.3.3 Cache pollutionの発見方法 
	4.3.4 メモリプロファイリング 

	4.4 評価手法のまとめ 
	4.5 今後の課題 
	4.5.1 CPUスケーラビリティ 
	4.5.2 Iozone以外のベンチマークの実施 
	4.5.3 メモリプロファイリングによるカーネルボトルネックの計測および性能改善 
	4.5.4 OProfileの制限事項 
	4.5.4.1 L1キャッシュミスの測定 
	4.5.4.2 PEBS (Precise Event Based Sampling)の機能 

	4.5.5 Iozone+OProfileで時折発生したカーネルパニックの原因究明 

	4.6 総括 

	5 付録 
	5.1 LKMLでの議論について 



