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AR TIEETHD 4 27 SoC %H#k U 7= Google Nexus-7
TR R & Uz, FR ARk E DIFITRT.

e NVIDIA #: Tegra-3: ARM Cortex-A9 Quad-core

e Clock #X 1.3GHz
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2 twitter & Web BIER D~V F 3 7R APIRI f5K

o twitter DRI (XA LT 1 VHH).

e Web DOR% (www.cnn.com DFR5E T £ T).
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ET25EHEAA VALY NIZUL 275 ALy K& LT
R EIEL L WHD 2 JABEZS5ND.

Z O Y U T Android TlZ C++EDSFETIEKR L
723 AT 4 781 F ) & Java  SFFOH 1A Android
NDK & U TH#EINhTN5.
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*1 Java Native Interface
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CPUO TEBEIL 725 T a5 AN ALy KE2EEL, &
ED CPUIZHEID o NdkkFE2RLTWVWS.
RO NEIZTO 7S LDRENS, 70T T Lh5E
UL CPUILALY FOEOMIIMETTHETEMRL
TWa. ZODOMT Start 5 & Migrated D ]l 440.6ms %
TUTWBHEDE -7, ZHUE ALy R CPU O#E| D
I EERUZREETHR CPURL 7 T 1 IREBIZH 515
BIZRELTWSE. 208G, —HBRIZA VT 1 VREBIZ
» 3 CPU THWEZBILG L, BANIZIE U THO CPU AIER
Av 74 VREBIZERT D, ZDHIZCPURBTAL Y FO
BEIDFET 5.
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754 O HFBHIEIZDOWT, ROERDLD - 72,
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FHiERIR Tk, —f%AUZR Linux 124#4> 5 CPUfreq, CPUi-
dle iZ /N2 T, Tegra-3 A Linux DMED 32— K& LT CPU
@ Auto hotplug HREAEMENTWS.

— 72 Linux & [@ERIZ, Tegra-3 128 W TH R HDOE
% CPUfreq 237\, CPU O AMIZIH U CHREZITH >
TW3. CPUfreq & CPU Q& 2B L, A OB
IS U CEIfEEBEE EIFTn< . CPU OB)fE BB £ THMK
B ED o THMBBEN AR U725 E 121 Auto hotplug
DEELA T T4 VRO T % LAV T 1 VIREEIZE
BXds.

[FkkIZ CPUfreq (2 & 0 A Z KT & T HLEHE S
IZRBH B 55E121% Auto hotplug 234 > T 1 IRFEIC
HBATHS 1HAEZERUA T 710 VREBIZEBRSES.
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F 1 Nexus-7 BURIZ BT 2 F17 MR8
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up2g0_delay up2gn_delay  up2gn_delay down_delay down_delay down_delay

4 Auto hotplug BERED B EH

Auto hotplug B&REIXNERIZ up,down,idle,disable D 4 &
HOREEZRD TNTNROEIKZFD,
up
BRI EIRMEIZEL TWADTI T 2EMNT S
WD B
down
R FREIZEL TWS 0TI T 2 HIlRT 5
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BRI LRI L D K<, NEL D B EVD
T a7 A DOEH I TOEN
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Auto hotplug e % {5114 2
Z D 4 FEOIREDETE X CPUfreq (2 & % B{E R
DFBOEETDONSE., ITHOFEBEOLEFHIIE 4 O
up2g0_delay, up2gn_delay, down_delay D i 4ERFfH % & T
fibhs.
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5.1 WHIULS VA1 LS14 TS ) O
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5.2 ETRETHATSH—RILOHEEE

Auto hotplug O > AT L7 L 32— )V Tegra-3 A
Linux kernel TIXEI N TWARWY, V—ZA 31— N2 &
U7z & Z 5 sysfs DEETRFORKIHIITZ 2 Z & 2>
7272, IhEHWEHEE L.

IS RN D T 75 L AT H#0 TEHESE L7280
IZ1%, Android @ init ¥ > REZEIEL, Y AT L3 —)b
sched_setaffinity % F\\C init AAEFI L7707 5 AT
RTaAT7H#0 CEET 2 LS5EEZRINA 7.
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WAL FEATEREE %2 FH U T ACC encoder % 547 U 7248
ReR 2187,

K 2 CRULMIMEETERE TOREIE, R 1 TRLUE
FER LI L T, FEARROILS D &34 <, oFETRM
B Mo T V5.
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mY.
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6. Android D#EEE ¥ AT LDFI{E

6.1 YAFALRILDAEFE

HIEEE TIZAA T4 71 F ) 2H@Ee LTCXsby 7
Vor—a v ORRNRETIZONT, ThaEHETIHE
RO 21TV, TDOWEREL LTOUFET VXA LT
175V EHFEL, TOMBIZOWTHERZ, 22T, I
LS Y RA LT TV 2HANTY AT AL )LD
LIz OoWTHEZ S,

A TEFE L =ML S v 214 5514 75 ) % NDK
CHIZHWT, WMk T A5 1 75V BELT I, Java
MOFNEIFOHT I L TCINE TERTE LD 5 5]
b7 7 OREN L BENRTREL 725725 5. — /i NDK
DOFFAIZIE Java & C++D 2FHFHD 7 L — LT — 27 DER
MBUHETHE. ZOFEIFZINET Java DATHWTHFHKZ
FoTER—MNBRTFTROy IZIFKRERAHEZRVEEHE
PRETE S,

Z 2T, NDK ®i| 71275 3 v JOME, b X OE
TuT T LAOEFRUICAHFIIC L B EELDOBEEES
FEPHNE, MHY AT LTOLF AT OMIEIZLD
BFHWEDIZAR S, LATIZ, Android O#EEZ2IRD KR D ¥ A
F LT ONFLIZ D W TG 24T - 7=

6.2 Android O#i&E

Android 7 7V 7 —v a VZEMOEEKEZE 6 1IZRT.
Java TE» N7 7V r— a vk Dalvik & IEN 5
HESELED Java VM T % 1T 5 . Android @ Java API @
Z <X INI & UTHEEINTE O JINI FiEIZH B 31
T4 T T4 77 THREN TG, —HlEHITEL Java
DY I X747 canvas.drawRect ZIFOH 3 & JNI T
FEINIZFA T 1 THiEZ 1 7 ) Skia ® SkCanvas H*
ETFINHHEE2 AT LIZERT 5.
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CPU 0: 0
CPU 1:
CPU 2:
CPU 3:

| Start | I Migrated

5 Nexus-7 AWFFROFEITEREL M EFTRI

[77”)'7—9?/] {-'7')'7—/3/] FIr—ay
v I v
Skia Skia ] [ Skia

r_i

-___[]]

| T
drrur—am L. _ﬂ
@/ 77 I

SurfaceFlinger

@ Frame Buffer

SIS

7 Skia & Surfaceflinger

Bl 7108 LI, EONR LB AEVIZT TV —
varveR TR UTEEINZERE DL
surfaceflinger & O TIHA I N TWVWAB. surfaceflinger (L&
W& 7 7)) r—3 a VR ERADE T framebuffer
IEERAD.

Skia 54 75 V31 v & —7 = —AJF, HEE, BitBLT
JETHEEG X N, A B S U 72 B UL O Bit-
BLT Blx7 7V r— 3 VEHEADA A —VHik 2175 A
EVAC—FLDETH 5.

BitBLT J8 QMBI D\ T, M #Id BT — TREE, 2K
W T O unrolling THa#EAL X 2, BIFEIL ARM @ SIMD
ity b NEON I & 2 &iB{bA TN TWS. ZOHIE
BitBLT @2 HEMEREIC BT 2R LRy 2 Lo TW0 DS
HERLTEY SkiaD FFa XAy MZBEARINTVS

LA EAY 5 Android @ ¥ A 5 AVERE A 1%, INI & H TR
UCHINE XA T4 73— ROWEVAERTH 5 HHE
5. F 2T, BB AR 7WHALT > 24 LEFAL T, BEIC
SIMD firdyt v N TRk I N ZE R T 1o Z LAk
THHIZED —BOWHEEZRAS Z LIT L.
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7. ¥EZ4M 77" Skia DML

filil 7 7 Z V) Skia (&7 - W O HA K O Hi# O
fl, €y b~y TORERA Y 2D OHGELEED TR T &AL
HLUTE Y FUHHOHEEREDY — AWK EE2 HDTWDS
— /i BitBLT JEIZ AT =V v, a7 VT4 v 7 %270
BAESDAEVIEELIEZFLE LTE Y. FHE - HIIE
REMTH 5. AIFZEIZ BN T Skia DML D AR %
MEET 52 2HME LTWA 720, Hns iz a4k

AEEEZR E b D BitBLT JEED 1 D% #IK L CTXid{kd
R U,

WA & U7X bitmap i O BitBLT #x% THIH X
% B decal nofilter_scale() TH Y C++ TRk NT
W5, b TESEUFIORT.
void decal_nofilter_scale(uint32_t dst[], SkFixed fx,

SkFixed dx, int count)

ZOBEMIL, fx TRINDJEET — X% dst THZ 6N
TNy 77l dx THEASNIZEBEH I A 7Y PLT
count AL T 5. 1 HFET D count DHEET B5E DLEE
2R

uint16_t* xx = (uintl6_t*)dst;
--i) {
SkToU16(fx >> 16);

for (i = count; i > 0;

*XX++ = fx += dx;
}

N, TAIAVDEIRIEA A=V E LD KREHRANY
77, MR T TV =2 a VHOREN Y 7 7 E
AL E I MbNn 5 AFE W% BitBLT WL L 5 2 5.

DOWILTIE, B 8 1ZRT & S IZHEA X—V®$£J£5‘B®W
BE QO Mz ET WS . ZOMIEAEEDF HANIZHD
BT ZiZ&k->T, F=rV—b E—=—FROT7 TV Fr—>av
Ny T FIZHEA A=V 2EELTW5.

HEXEDBRETR2EY PO IZRILF—X% 16 €Y MiZ
BT 5. Z DR HE%D Skia UL % BIED Android
PR T I ARM @ SIMD fir4rt v b NEON 2F[fH L T
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fx dx dst

16bit/pixell
count

count 32bit/pixel =L

A=
(B 22

FIVr—avA
HHE/ Sy T7

8 JEEENDZ B 2 A — VAL

8 ¥ uIIVHEAI TV R UL 247\, 8 B v VLR D
BRI ETRIVBATUEZIT>TWS.

71 T—AREEITOEIY YT

TR pE e AT OE D LS TIIRD S TITo 72

e Android DY AT A TOXR AR Y, FEMNKLUND T
025 Ld,#0 CEIME

o PR T O TLDAL VALY RiZa7#1 TEIE
o T—RE2H/EIL, TNETNITH2, AT H#3IZEE

WHHbDOH R E U IT& R OFE R %2 2009 5 B2 1X
BNz, ALy R TR ZEUS Did Skia B%A 5 JNI
WZERT AN ECTEEIRE2HNTE L. ZOFHIIMK
DL DEEEIZE L 7 R 2 T2 IR T & 2 Al fetEds
HEFEEHRLTWVS.

ALy ROERKETETORLEDLEIZRD A TITo 72
o WEDIFUCH UKFIZAL v R & 4R
e VA7 L 3—) sched_setaffinity T3 7IZE| D {f1F
o HHEOR, BTOMLELEIXALV Y REITHET

5 volatile 2D SME - HHTITD

o fFHGHHIX Spin lock AR THT S
o HHLELEMMIL Skia DA VX —T = —ABTITS

M e U7 B D MBS 1352 count THREI W/
YV BIRTFE S 5. HEHRED 7812 count DIERE % JHHE
UfE R R TH 256 FREDMETH b, WHE TR L,
WEERFE DT TH EFR LA - 72,

U7z o T, BEALV Yy NOAR - [MINEfFS HITE Y
LV OMELE % EE W EORFITED RN, DD
ALy RE—HAERLUE FMii 70 7 L0588 732 %
THEIfEARRIT S HE L.

EDftricih->TTu s s a2 ER Lz EEIO
%R BitBLT ML %2 B 9 12, ZH £ D4 BitBLT AL %
B 10 2R

M 9177/ AR O T8 lFEHA T NEON fs
TREDELUMEZEZ LTz, — A, X 10 DEFEZ O T
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@T J@

@sSIMDEHE A=A NS A FER%ESEIR BT countBR YIRS
dx

ANSAFERE

count

9 ZHHID BitBLT MM (FX)

@ /9540 BEE

Wait® B

fx+count//2
%

J L J

T
count/2
dst+count/2 ﬁ
_

col uYnt/ 2
dst ®
 co—

a7#Ho a7#1 aFH2
10 ZH#O BitBLT AH (3:51)
xR 3 ZHEF BRUHLOHE 7 L — LV — 1 (FPS)
I 1 2 3 4 5
Round 0 44.56 44.88 43.95 44.56 44.82
Round 1  44.91 44.67 45.18 44.91 44.42
Average  44.74 4477  44.56  44.74  44.62

x4 FHERZR WHWBEOME 7 L — 4L — 1 (FPS)

¥ TN 1 2 3 4 5

Round 0 45.89 45.84 45.89 45.87 45.80
Round 1  45.82 4590 46.16 46.08 45.86
Average  45.85 45.87 46.02 45.97 45.83

WWHBIR 2 F DAL Y NIRRT A REZREUEIFRES
BOEEMBRL 724, HRLTWS.

7.2 RAER/R

MREHIE (21X Oxbench % A\ 7. Oxbench (& Android @
C 74 77Y,3D,2D, Java VM, Java script DMERE % il E
TE5. SEOHAEILZ DOF D 2D - Draw Image T{7 o 7z.
HI%EIEH Draw Image |$2%# API canvas.drawlmage % i
WCTT FV = 3 VN Y 7 7 & 500 HEHL, T
BB »S 7V —L L — b E2H AT 5.

skia DZFEHTO B DFER 2R 317, ZHEEZ DS
LB DFER 2R 4 1237 HOHALIX FPS. ThThdD
BORMEDE % L U T 3% DA AR T & 7=,
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8. FEEMRE

CPU A OEWRBERIZHEEST 2720DIT, BA LTV
R— NV FRFE L., £ DM, BT #E A T BE 2 B A
XHEBTEZIEL, BIEICABELREREI=Y bITE
DO % BT S HE AR REI N T WS, [5]

EEKEREOERIZEN, SLFATRXA=—a T
DTy FRNA Y R —N"PRE5AT— TN
WETRASINSIZESTWVWS, YL FAT7PA=—a7
MR D 70y iz U RTHEE b & ks b0 FEH
Ffi & LT, DVFS(Dynamic Voltage Frequency Scaling)
X a7 B OENEED, WA EHINTWS. HIH
NETELTH 5,

T0 T T bR TREICET S OBRRHER R 5 B
WEAMIGZERT 2B EEME. 27 BERET S
FHiR[3]. 7z, Fv TOFEEEGIBRME % HAEICHIIC T
e PR BT 5K (6], £72, 27 OBMEIHR % B
U, @ (R BB T ERESROE () Ak
BIG/ £ a7HOHEM ) 2475 AR (7] £72.
DT NEA LBOT TV 7 — 3 YIZE W TRBRH O
43z DVFS 23 2 A [4] R EDBEF ORI AR T
»H5,

—7Ji. AMFRIZBEWTIE, X717 5 L% OSCAR H
iy > 81 I —TUWHE L, T 2 TERS DK
R Te 7T AERICE DT ERE R 3 T BIEA
W BIEEWT - B AZ R U [2]. Android OS D AT
Va—F eWIULT VR A LHESEBEST 5 FIZ L B ERD
RIMFIUHEZ TS HERH L §5.

9. BbHYIC

9.1 AFARDEHRE

AWFZETlE, HEBH ORI ECEHAY — b T 1 N
A4 AD DVFS & 27 BA;D Power Gating @ 2 DDIHHIZ
DWTHELRMEZHS2IZL, OSCAR I v /31 5 TH
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