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SRR T . Fik, 7EF3FES, IRAOTEFE R B L5 43T Android RGE AV REFE
SCHLRE

1 MinixZ&—/MEUNIXE 1 £ %, Rhttp:/en.wikipedia.org/wiki/MINIX,
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Android RS EACHSAE R PE R ME 24, FRAMTARER RN, BNIRE S B mA L W, #if
R EHREHE L. N T A KAZHI Android R IRACHS AT 20 . TRA . SIS0 HT, O
PR S R A Android RGIRICHS TR, LI KT Android RGE A — MEPEIAIR.

1.1 LinuxMZZ% 55

TEFE/ T Android R G M IEACISET, 2% SREEIENEE (pipe) . BIEF (socket ) FIHEHIL
&S (VFS) R, Ak, Android RGLE BB AL AL Linux A P HE I 1 — 284 ] 89 3K 5 2
¥, fLogger H HIKBNFRITF . Binders 2 [E]H (F KSR F LA S Ashmem & 2 L N TFIK SN #2755, ixX 4k
R Linux NAZ Y EERIENR , W St . WA E RS NE . TR B E 7T Android R 5L 1A
%, B, FEHEREPUAS A 28 Linux Y2 SR RN Y 2 A5 5

(1) Linux Kernel Development

XA IEH JERobert Love, HRETEGHTIIMRA SN, B XT Linux PR 1913 3 52 155 B8 i 45
it A BWAE, JF EXLinux RSN T REMBGT BAR#T TIEM MR, EHEE0FEE
BEiE, MM TRERY M BEORE , XA T Linux W B BESSR T 30RY

(2 ) Understanding the Linux Kernel

XA AIVEE ZDaniel P. BovetflMarco Cesati, HRTEGHTAIMRASZ 3. T X Linux A% i SEF 4R
BT E 2R, AR T T R P B R & P E SRR . BE D RIS, ER A
G, mPAEHEE, WA TRNAERE, XA T Linux WZ AT SR,

(3 ) Linux Device Drivers

XAFHYVEH £ Jonathan Corbet, Alessandro Rubini#lGreg Kroah—Hartman, H A& #4553
M. BEEMEETERERE, AU T Linax N IRSI R P AR, X Android R R %
RIS A R H KRR H )

(4) LinuxpA#Z 5 Ci1E = 7747

XABHIEEZEBEBRMALAH, BPEAACHE N —ALBNLinuxNZBE. ERAD
P RIS S A, X Linux ZAE T IR, A2 76 Linux WAL IR CRS B 7F 7 K08 s
B35 1A .



1.2 Android M JHFEF 5% BB

S Hi Android ZGE A IEACRD T, R %A A& Hix. ZHEREEE BARIZi ok, RAFayJs
VR TE Android R4 4B B HART . it %S Android N FHRRFF , FRATTAT LAJNIE R Ge4efit T HRLE 1)
R, I Eanfar 2 X seohil, SEMERTA1E TREX ST RER AT SC A . SXARFRATHRT LAARAS 20
T Android & SR UL B s A9 )k & H bR, R EHEFF FIA N 28 Android N IR FF T A 9 455 -

(1) Professional Android 2 Application Development
(2) Google Android SDKFF & FEPIA %
3K T A 45 (4 s R A ] T KR 4091 AR5 ] 5 Ariddroid SDKSEFF & Android B AR
FoATAT L AR 48 52 PRAF I K 2R Android NIRRT BRI FF & ik, EEE 4R Android iz HIFE - P4 R4 14
( Activity. Service. Broadcast ReceiverfllContent Provider ) Y. #E5 S Mt 2, anid s
[, AR LIS EAPICR, HRHE A

http://developer.android.com/index.html

1.3 F#E. GTERNETTAndroid I fUAY

AT, AndroidiFACHS TREASE LB Linx REE L, ABHEFE@ HUbuntu REE . Ubuntu RSG5 /2
— AT ZFREM Linu B TRRA, EEARKMRFRER RS, JFEMSRES M, B4 MEMay.

http://www.ubuntu.com/

B AR Android A 0AS TR Z K Ubuntu RGEM S (KA /28.04, (HIR ZEBGEE NE M R
FIRHT I RRA AR 25

IR 2T Windows REE, IR LT LA JESETE Windows 23 ERINL, ASSFEEUNL L
LA Ubuntu R GE . MEINVUEEEFHVMWare, B 77 M55 «

http://www.vmware.com/

GHNMWarelf, HUF%EFE6.0LL EAIRRAS, BAEIHMUA B VMW are 7E I 28 % 4 325 b LA 2
MFATHE N B AndroidFACHIAT, LB R

R Ubuintu R R 2 )5, BRATATFEZ L T BAKEG, SRIEATLIER F#. HiFMizfT
AndroidBCHS . X T B FKH 1 FEGitilJava SDKEE, # FRFENTEN A ENIR .

1. GitLR
Android JFACHS R G T EREH, Gt Mo U EE T, EvLAR. &bt
T EACES A TRRACE ', BRI
USER@MACHINE:~$ sudo apt-get install git-core gnupg
2. Java SDK
G iF Android IR CHS AT, 75 (A FJava SDK, ERZEEFEMF .

USERE@MACHINE:~$ sudo add-apt-repository ppa:ferramroberto/java“
USERE@MACHINE:~$ sudo apt-get update

1 GitTE oA 7 %7 A% E F K skhttp:/git—scm.com/,

2 WTLlicensel@#, B 7 HIK 68 £ fElbuntu L XA 7. Bk, HATH L K= THIFEferramrobert %
RIK 6T, TUAFAMTRERFAIANEL, AFEENEF MIETHRIK 62| KMk FHLE, EHIK 6
#9 T & 3 4k 4 http://www.oracle.com/technetwork/java/javase/downToads/index.htm1,
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USER@MACHINE:~$ sudo apt-get install sun-java6-jre sun-java6-plugin
USER@MACHINE:~$ sudo apt-get install sun-java6-jdk

3. Hftt kg
#i % Android JFACALRT, HBFREHBIHMMN TEME, EfNZEFENT

USER@MACHINE:~$ sudo apt-get install flex bison gperf libsdl-dev libesdO-dev libwxgtk2.6-dev
build-essential zip curl valgrind

BRSPS T BRI 2 )5, HTRBMATLI R 8 HiEHLEFT Android JRACHS T o

1.3.1 TF#AndroidiB{LE5

AT HEHFKE T HAndroidIE 83, Googlef2fit T — " repo T. B, X4~ T HALFR FRE— A SC
W,Eﬁﬁ%?ﬁ%TﬁMMMﬁﬁ@ﬁﬁgﬁwﬁéo*mTﬁﬂﬁﬁﬁ%WT

USER@MACHINE:~$ wget https://dl-ssl.google.com/dl/googlesource/git-repo/repo
USERE@MACHINE:~$ chmod a+x repo
USER@MACHINE:~$ sudo mv repo /bin/

LHelfrepo TRHZIF, AT LIBIE—Z HE, RFEHARXA BFE PRI Trepofin 2K T,
AndroidPFACHS T .
USER@MACHINE: ~$ mkdir Android
USERG@MACHINE:~$ cd Android

USER@MACHINE: ~/Android$ repo init -u https://android.googlesource.com/platform/manifest
USER@MACHINE: ~/Android$ repo sync

THERS RS I RIB R, XTI EEEE, B RS M PRI S, X
e LT 2 E P Trepo syncfin AT AAREE F 3T o

iR A T EAY R L A Android IS, BISGE MU B Android A0S . — B3k, £ ERY
B R EEFENBA, ERARERN, HMIFMBITIETRESBE N, nEE T #HEE R
A, BTREEFLE DL MRS, B, RFATAE T B Android 2.3 TRAKIAS, HEAT LAZESR
1Trepo initfiy 4 A8 € b I ,

USER@MACHINE:~/Android$ repo init -u https://android.googlesource.com/platform/manifest -b
android-2.3.1_rl

FEABRETRANES, WREAFENFH, RO Android AR B ERZH T Android 2.3
AWKy, 3 HA T ~/Android H3EH

1.3.2  fmiFEAndroidiBAS
FF Android IR 0HS, HFEFE AndroidJCHS H 7 F HiTmakefr 28T LA T

USER@MACHINE: ~/Android$ make

B — UG P AndroidRACTIRT , FEZR AR (] £ LUK, [RIRTUL ] RES B B Fh ARG RIS, XA
ot — b T LUE R R G 1 FOR BT R BN, RBATRAE32MHLA E 4% E4 F 19 Android
A, W2REE]) R X MR

build/core/main.mk:76: LR R R S R R R I I A R R R R E R R

build/core/main.mk:77: You are attempting to build on a 32-bit system.
build/core/main.mk:78: Only 64-bit build environments are supported beyond froyo/2.2.

build/core/main.mk:79: *xxkkkkkkkkkhhkkhhkkhkkkkhkkhkhkkhkkkkkkkkk kA kkhkkkk Kk k k& Kk k% % * &



F1E ESHIR

A AT LA R G 1A] “You are attempting to build on a 32-bit system” RGBTy
%, Bk, FL& M Android B ERIN R AEFECARI A LAR D amide, QSRTEI2MLMIMLET L4IF, Bl
W R . AR IR TSR AETE 320 AU HLEE L G B Android R AES , BEAT UL IR T mJ7 Ak 18
U PEHAS

(1) #TFFbuild/core/main.mk X1, FHHILB FHINE

ifeq ($(BUILD_OS),linux)
build arch := $(shell uname -m)
ifneq (64,$ (findstring 64, $(build arch)))

$ (Warning ****'1\'****************************************‘k**************)

$ (warning You are attempting to build on a 32-bit system.)
$(warning Only 64-bit build environments are supported beyond froyo/2.2.)

K2R3 SON

ifneqg (1686, $ (findstring 1686, $ (build _arch)))

(2) ¥JHFexternal/clearsilver/cgi/Android.mk , external/clearsilver/cs/Android.mk . external/clearsilver/

java—jni/Android.mk fllexternal/clearsilver/util/Android.mkiX P9 304, FF HIRBI T A Z

# This forces a 64-bit build for Javaé6
LOCAL_CFLAGS += -m64
LOCAL_ LDFLAGS += -m64

5 EPIATIE SO -

LOCAL_CFLAGS += -m32
LOCAL_LDFLAGS += -m32

X FEIE R Z G, TE32ALAIALAS b 41 Android PRACHD A Y [R) BRI AT AR T o
RN , ATLAE BT A

Target system fs image: out/target/product/generic/obj/PACKAGING/systemimage intermediates/
system.img

Install system fs image: out/target/product/generic/system.img

Target ram disk: out/target/product/generic/ramdisk.img

Target userdata fs image: out/target/product/generic/userdata.img

Installed file list: out/target/product/generic/installed-files.txt

i R4 S Y H 5% M out/target/product/$(TARGET_PRODUCT), Hr, TARGET_PRODUCT/Z 14
BN, ERBRIAE A generic.
AndroidPR RS SIFRINZ )G, AT LABET LA T a8 B FTRLSDK
USER@MACHINE: ~/Android$ make sdk
FTEEINE, AT LAE S A
Package SDK: out/host/linux-x86/sdk/android-sdk_eng.$USER$_linux-x86.zip

Hrr, SUSERSFE /R YRIERBNRGEHTMHIZ. A TXSDKEZE, HAT# AT AFEIDER B
H % Android v FHTEF T o

1.3.3 J&{TAndroidtE 28

Android AU IENINZ G, BATRTLUZITE T, AT HERW, AT FHAndroidif 2%
emulator R IZ T4 PE 2K ) Android IEACHS . $UAT AT 23K 3 3 Android #5401 2§ «
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USER@MACHINE:~/Android$ export PATH=$PATH:~/Android/out/host/linux-x86/bin
USERBMACHINE:~/Android$ export ANDROID PRODUCT OUT=~/Android/out/target/product/generic
USER@MACHINE:~/Android$ emulator

Android B #5067 TIHEACHSAR H 3% F 897 H SFout/host/linux—x86/bin™, Fitt, AT HEMH, &
ITHEX A B SRA BB AR PATH

Ja s Android LA 75 Z DU S, BT 0 & zImage . system.img ., userdata.imgFllramdisk.img,
Horpr FiA— A2 Linux WSRO, TR TH =2 Android REFZ . MERNFEMSHOkZ
fremulatorfiz %>, AF 4 Android 540l £ BRIAE FH 1Y zImage SCH 2 TIRACASAR H 5% T 89+ H Sout/host/
linux—x86/bin 1 fkernel—qemu L4, 17 ERIAE H Hsystem.img ., userdata.imgFlIramdisk.img 34 M43
ANDROID_PRODUCT_OUTH &', ANDROID_PRODUCT_OUTRZE—/FEEAr i, HATH EMELE
A Android AT i 45 S H 5% AR R ANDROID_PRODUCT_OUTHF AR &, Wi B8 & I
RIS SR JE S Android UL 2S, AN R FR

USER@MACHINE: ~/Android$ emulator -kernel ./prebuilt/android-arm/kernel/kernel-gemu -sysdir ./
out/target/product/generic -system system.img -data userdata.img -ramdisk ramdisk.img

TEABE FRMNED, HYERANTBTAESE I emulatorfis 20T, IR EARHIFH, #HREHE
C 2 B PATHRANDROID_PRODUCT_OUTH PR AEH, H AP PATHI AR 40 & T ~/Android/
out/host/linux—x86/bin H 3¢, MANDROID_PRODUCT_OUTH3EAE 35 7] ~/Android/out/target/product/
generic 5K .

AndroidB Al #femulator)F S K S5, ERA AN 1-1577R

5554:<build>

: ol W 422

Arndroid

| Ll:EEm

Tuesday, june 21
€ Charging (50%)

Fl1-1  Android#54il #e AL

1.4 T#. iFRNE1FAndroid WAZ TR GRS

Android R4 URS TAEBGA R AL & B FE M Linux WAZRGTRACES B, BRI, WRBMEEZTE
WA Linux %, SEE N REMEARES, I EXTEHTRIE, 8Tk, ROTRIEHAN U7 A Android
LAY N HIFFIET Linux LIRS

141 TEHAndroid B

Android 54L& BIF i FH A9 Linux AR IR ARG 2380 Git T HSRE A, Aot B A% Android I US4
—Prepofl A THARHF P, RITFEFIHITeimr S FHt.
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USER@MACHINE:~/Android$ mkdir kernel
USER@MACHINE: ~/Android$ cd kernel
USER@MACHINE: ~/Android/kernel$ git clone http://android.googlesource.com/kernel/goldfish.git

T S Android JEACHDHR H 55 T A1 F SRR Linux WAZ ARG B 1 H skkernel, SRJ5 18 git
clonefir4 ¥ F#Linux AL IR RS . Bk T M4GERARE, A FHG R i sE /R R R 9 %515
TREMZIE, fFkemnel HF FHEE B2 Mgoldfish T H R, XBHMEFEMITgit checkoutfi
Aok F8 B T e B B SN
USER@MACHINE : ~/Android/kernel/goldfish$ git branch -a
?:;gi;s/origin/HEAD -> origin/master
remotes/origin/android-goldfish-2.6.29

remotes/origin/master
USER@MACHINE: ~/Android/kernel/goldfish$ git checkout remotes/origin/android-goldfish-2.6.29

FE T git checkoutfi 4 2 BT, ATLASEHAT it branchéir &S 2EH AL LTS, 1 FIRATEEA
Android I #F HK1Z 1T Android 258, A, ?*2ﬂ‘]ﬁf%android—goldﬁsh—l6.29S*Zé%1’%@*4’5 A1 Android &
Gery AAZ IR

PATTE M git checkoutfi S22 5, FATHE AT LATEgoldfish H 5 FE B Linux WAZ RIS T . FEA B
TRPPAESD, WREERNAEE, 47058 Android N % EACIBEREJE T android—goldfish-2.6.29 kT
AHY, I H AL T ~/Android/kernel/goldfish H 5+

142 F@iEAndroid RIZEARTS

TEH R Android WAZIRMCRS Z AT, FRATE EZB N E fMakefile XM, Android 83045 Fr {# FH # CPU
(KRG Rarmfy, Hitk, RATFHEZ R Makefile XA ARCHZE & F(ER & Harm, X H FRAITEFEPC
o Android B ES IF ALY, B IL, BT EAEMakefile XI5 ERX X 4iix T EH, BMER BRI
CROSS_COMPILEZS & (.

FTH Android NAZIEACHS H 5% F fMakefile X4, I HILB) FHERIAINE

export KBUILD BUILDHOST := $(SUBARCH)
ARCH ?= $ (SUBARCH)
CROSS_COMPILE 2=
4= Y
W5 P TIE N «
ARCH ?= arm
CROSS_COMPILE ?= arm-eabi-

Android RS H F A HATES T —MEH T HRIFAndroid I 2R IR X RFTE, BAT
AndroidiEftHS H i—[‘—E"]prebuilt/linux—x86/toolchain:f‘ HEH ., fEMakefile X4, FBAITEARCHASE 1
B E Farm, FrRGHiEHI Linux WAZRIEH TamfE RE5H9H9; TRKF CROSS_COMPILEZS & #Y{H 1% &
arm—eabi—, FRIERHNZE X giE TEARELL “arm-eabi-" A AR,

K Android AU SR IFNAZ A =BT, H, B2 R X HRFE T E7ERN B SR E 2
A EPATHH ;55 25 B oOhE {4 e B SCFgoldfish_defconfig’; 55 =R FTmakefi S,

2 BT Androidtk 28y CPUMR R R MIRA, R Zarm VEMR AR, N4 A goldfish_defconfigX #; 4w & Zarm v7
WAH, WAE A goldfish_armv/_defconfig X f. ¥ LA Androidig £ 4 B 5 T # prebuilt/android—arm/kerne1¥
E & ¥ tykernel—qemu X # 5k B 2 AndroidiE 0 8, #& )5 Hadb T A k& HAndroidiE il %, # HlHcatsh4d kd
% /proc/cpuinfosX {4 e W&, BT LA S0 2 AT B 65 B9 Android8 40 8 By CPUK 2 48 #7 PR A,

7



