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PRSI T B R i L) DA S A FE 7V, T R B AR B R BEAR G AT IE A Hb 2k 16 Y Android
R4 CHIGRAES ARG REHIRS.

Ja i, FAPEAEIC ISR FIRA BN G BT 4 rh, BL“RT AR 10y Aokt IR — AN e K
1M ™1 [¥) Android %1% R4t .

m Android ;57 T &5

211 EF Repo # Git BURAEIE

Git &2 —Fh A AN E BER S, FedIg vl T Linux PAZ PIRRAS 6l o A5 T 2GS ok
Git P 7 IR BEHEASA LU BT, s S BIAH DG 3 P52 T i o

Git PJIhREARH R, AR, 2 AR Z IR H M E ik TR . Al Git thAfE—E 1
Bl WAHKT T BB S ) TR EIB AR S BT TR NI R B — e 1 T A Be 1R iy thiz
N ASSCHEWT U8R 5

Jt, Google #4lt T —ANE T THF F 4 Android REEU5H5 ) Python A, Bl Repo.

7E Repo BT, MUAME MU HE A8 AR At :
F Repo GIEEBI0 7032, 1 H T O F A IAE master 70 32 _#4E;
TF R A 75 SR T H SR AT 18 2
FIH git add fim 25 P dUE D3 T B 77
FIH git commit iy 2 K58 PR B 5
HIH repo upload fir 215 Lthe A8 2N IR 5545 o

AT W, Repo 5 FATE T H A isHE ) Git WA SeVr A, 25 F 8RB S e ik 5%
BEERIAS B b A TT R AR LS AR Git dr4 8 2 R IRATUHE Repo i—28% F a4,
B ] LS e A Git #EATA740 EL

1. A%
[0 B O] LAk A AR 5 B AR R — 3. e A PIRIE
A R i A I -
| $ repo sync
BB T LR TR I EEATH -

| $ repo sync [PROJECT1] [PROJECT2]..
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%23 Android JBR T KL HRE

2. DXIRIE
QA ST I A4 s

| $ repo start <BRANCH_NAME>

BRI S 2 /070 3

| $ repo branches
e

| $ git branch
DL A D)3 3145 5E 43 3

I $ git checkout <BRANCH_NAME>
3. BEHEE
K T EINAE

| $ repo status

WAL M B L

| $ repo diff
4. WAEERIRE
BFAE AT

| $git add
PR A
| $git commit
W R B MBI RS L, EAERERD—T:

| S$repo sync

R AT EALAR 2

| S$repo upload

2.1.2 Android JBRS T EH AR

TR T Repo M—LE i HIEAE G, X — /N85 7011 Android Y55 N Ak FE o 33X BE &2 I HT
Android RS A IR ATHE, W LR 208 TR R 2 ) b T — RS R B0 AR A Y2 T AR
Android &4t ff) “Hello World”.

fHAS—42M2, Android B 7 @A LI IR 1R RAMEEAT G LU J LR 2EK:

® Linux Ii# Mac 24t

LERRNL LR EAA SR R S8 (Bl Windows) _2ZW1% Android &Gt E R REN), L
I+ Google Sl KFE LS5 FFHEEE RS- 6. At Google PIHEN T Android 2411 4 13 A1
X TAF R Z &7 Ubuntu LTS(14.04) FREATH o BRI LSO A N D3 B AR EFE R RE (34 E R G AR
TR TAE, A rRAN XA LU ERZ 58K

W RE RN LIETH Linux 2498, BARE L2 /bFEE 16GB (1) RAM/Swap 4 W] fg5¢
JHHEAS Android R GEKI4m P



2.1 Android JERL N #HI55

® %+ Gingerbread(2.3.X) &% LA EIIRRAS, 64 fSifTFRIAE R LT . HABIAK Android &

GERCATT LR 32 A7 T R 5%

o LA/ 100GB Lh LA 0] A4 RETE R GEIK— AR A g 16 1L R —— LR K/t 28

¥3F 10GB T

® Python 2.6-2.7, FF& A GiH LM Python B ¥ FF4%: www.python.org.
® GNU Make 3.81-3.82, JF&AGATLA Gnu B EF4: www.gnu.org.
o N EGEEHTA) Android N R4, 84752 Java8(OpenDK). Ji &4 i 55 153 A1 1ik

LSBT,

® Git 1.7 BLERRA, FFRAGIFTEAM Git B EN2: http://git-scm.com.
FRERPE R0, LR AT DB & AE Ubuntu #24E KRG 52 i (47 5 J5 I Rn iR

WA

1. T# Repo

cd ~ ##A home B%

mkdir bin #€U& bin B ZATEM Repo HIA

PATH=~/bin:$PATH #¥§ bin BRMARGERE P

curl https://storage.googleapis.com/git-repo-downloads/repo > ~/bin/repo #curl
R TMETHSTHNXHEZH IR, EXFEETZHMN XERMFA curl k¥ repo (REFHENBERT

$ chmod a+x ~ /bin/repo

VE: WEAIRZITAE CRERRRX) Sl i i ik 285 okl vr i) o iR A

Ur i 0

FALHHE, AT AR T XA

Scurl http://android.googlesource.com/repo > ~ /bin/repo

Gihh, ENADHLL R ZE D XS Android i TR, WG A= S AL TR I

H (TUNA) ) mirror Huli-an .

https://aosp.tuna.tsinghua.edu.cn/

T TUNA ‘B 7% Android A5 4 (45 F 5 By 1% 1k «

Android HB&E A

£% Google HFEhttps://source.android.com/source/downloading.html, ¥ https://android.google
source.com/2E#FEMH git://aosp.tuna.tsinghua.edu.cn/android/RERIT,

AT RER, 81 1P REIFHREA 4, BPMEA repo sync-j8 RFENFRAES,

B EHH posp BRIBE remote,

MRRZAELBIEMPRZIRBFT aosp BFR ( HBMRAR init X—HEMEG ), RFLLEEIT TuNA @S
AOSPEBAHINRED, REEIS . repo/manifest.xml LEPH A0SP X remote i fetch Mhttps://android.
googlesource.com B4 git://aosp.tuna.tsinghua.edu.cn/android/,

<manifest>
<remote name="aosp"
fetch="https://android.googlesource.com"
fetch="git://aosp.tuna.tsinghua.edu.cn/android/"
review="android-review.googlesource.com" />
<remote name="github"

XN FTEB T M ARERY Cyanogenmod RIBHIETEM TUNA [F 2558 73R 45
T repo Ja, BUFHHAT IR, SRR IS WR TR

TF BRA 1.17, SHA-1 checksumz: ddd79b6d5a7807e911b524cb223bc3544b661c28
SF RRA 1.19, SHA-1 checksumz: 92cbad8c880f697b58ed83e348d06619f8098e6c
$FF BRA 1.20, SHA-1 checksum 7&: e197cb48ff4dddaddl1£23940d316e323b29671c
TF BRA 1.21, SHA-1 checksum 72: b8bd1804f432ecflbab730949c82b93b0fcS5fede

13
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%23 Android JBR T KL HRE

2. Repo BitE
FETFUR RIS THT, 752X Repo 4T L L HIHCE -
WRPiR:

$ mkdir source #HFEHKETLTEEH

$ cd source

$ repo init -u https://android.googlesource.com/platform/manifest
#H#hRpAF# IR T I T TS H b H A H A

init i SHFRIE repo HiGELHIHIM A EHIE8. WRIFEREBRR N H# master #EHIAH, FEADBCR
JEML-b #Gi, Z0:

$ repo init -u https://android.googlesource.com/platform/manifest -b android-4.0.1 r

1

TR EE, repo & HL FEHT:

repo initialized in /home/android

XOTFFAIYES home AR FEFH—T. repo R, FHFiCR manifest EEE##########
#H####

3. THIFE

SERMIEAEN M, T LT G R 38 1. Ml B 2D RBCE, N3l e op oA
B I STRRAS (¥ 3R e o

| $ repo sync

1T 444 Android YRS H AEH K, FEIN L4 AT R, 12 UF Il g 1~2 A/
HUREAN 228 “ Android BB s T8 TIANUFIIE, Al — MUEB AL RESEEIX — D —UIR T3 —
FLRM T, Bt BA2 i3 B g0 N D& R 8058 VR RS A0, B A 38 AR BTCA KA Ja
(55— I A Hen NEE BRI T .

" LA FI7E Repo MHEEIR, B N Bl Rt 2 A1 24 1) S B0 o

$e7n s WURARLE T 8GR b U LR 1) Con R 3O AN WD, a2 LK. Rk —H
FAAERE, TR AT REZ AR, WA IR PRI i . S0 223 WL R ik S Tk, WS IR
1T = 1

| nttp://source.android.com/source/known-issues.html

LA repo RS ITWIE] 2-1 Prow.

[new tag] android-cts-4.4_r1 -> android-cts-4.4_r1
[new tag] android-cts-5.1_r1 -> android-cts-5.1_r1
[new tag] android-cts-verifier-4.0.3_r1 -» android-cts-verifier-4.0.3_r1
[new tag] android-cts-verifier-4.0_r1 -> android-cts-verifier-4.0_r1
[new tag] android-1-preview_r2 -> android-l-preview_r2
[new tag] android-sdk-4.8.3-tools_r1 -> android-sdk-4.0.3-tools_r1
[new tag] android-sdk-4.8.3_r1 -> android-sdk-4.8.3_r1
[new tag] android-sdk-4.4.2_r1 -> android-sdk-4.4.2 r1
[new tag] android-sdk-4.4.2_r1.0.1 -> android-sdk-4.4.2_r1.0.1
[new tag] android-sdk-adt_r16.0.1 -> android-sdk-adt_r16.0.1
[new tag] android-sdk-adt_r2@ -> android-sdk-adt_rze
[new tag] android-sdk-support_ri11l -> android-sdk-support_ri1
[new tag] android-wear-5.0.0_r1 -> android-wear-5.0.0_r1
etching project device/samsung/manta
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
1 1600 1 5] 6] 1l ® 6:00:81 --:--:-- 0:00:61 19-k - -- :1--: -
0 134990M 212 @ M 159 3k @ ¢} <] ¢} 25319kek 00
© 34954 5k 42 8M @ 4 09 21354M1k 1 :070 :2 8 250:09k0: 10

AR 21 B4 Android TS THAR
Android RZA G & AR 2 10100 H AU, 1% 002 A A BRATT 752 repo SR8 — & 2 AOSP
P —ANFEER A, WK 2-2 fros G

*
*
*
*
*
*
*
*
*
*
*
*
*




2.1

Android JERE T 2155

platform/external/alsa-lib

platform/external/android-clat

platform/external/android-cmake

platform/external/android-mock

platform/external/androidplot

platform/external/angle
platform/external/AntennaPod/afollestad b/27076782

platform/external/AntennaPod/AntennaPod b/27076782

platform/external/AntennaPod/AudioPlayer b/27076782

platform/external/ant-glob

AE2-2 THIR

J34h, ANFEFIH 2 (8] ) branches 1 tags X 5040 2-3 s

Branches Branches Branches
master master master
donut-release brillo-m10-dev gingerbread

donut-release?
eclair-passion-release
eclair-release
eclair-sholes-release
eclair-sholes-release?
froyo

froyo-release

gingerbread
More...

Tags
android-n-preview-2
android-6.0.1 r31
android-6.0.1 r30
android-cts-5.0 r5
android-cts-5.1 r6
android-cts-6.0 r5
android-6.0.1 r24

brillo-m10-release
brillo-m7-dev

brillo-m7-mr-dev

gingerbread-mr4-release

gingerbread-release
ics-factoryrom-2-release

brillo-m7-release

ics-mro

brillo-m&-dev

ics-mr0-release

brillo-m&-release

ics-mri

brillo-m3-dev ics-mri-release
brillo-m3-release ics-plus-aosp
More... More...

Tags Tags

android-n-preview-2

android-n-preview-2

android-6.0.1 r31

android-6.0.1 r31

android-6.0.1 r30

android-6.0.1 r30

gradle 2.0.0
studio-2.0
android-cts-5.0 r5

android-cts-5.0 r5
android-cts-5.1 r6
android-cts-6.0 r5

android-cts-5.1 r6

android-6.0.1 r24

s

AE2-3 Android &I H ) THERE

frameworks/base, H': frameworks/native, f7: /platform/libcore)

BIATAEH repo init AT 2 HI454 AOSP LRER, 27851 H % R A& — A repo Sk,

2-4 FiuR

-

manifests

f
{

A
manifest.xml

-

manifests.git

-

repo

AE2-4

repo X1

15



%23 Android JBR T KL HRE

Hr manifests A S & —A Git TUH, EHALFIME— 44 defaultxml, HT## AOSP
PRI I H  CREAS 50 H AR B —> project bR2EK R ):

<project path="art" name="platform/art" groups="pdk" /=

<project path="bionic" name="platform/bionic" groups="pdk" />

<project path="bootable/recovery" name="platform/bootable/recovery" groups="pdk" />
<project path="cts" name="platform/cts" groups="cts,pdk-cw-fs,pdk-fs" />

g3 4b 5 defaultxml Hid 5 T FATAE BT 4 AL I IE b 3k AR € 1 > SCRRA, Bl

“android-n-preview-2":

<default revision:“réfs/tags/android—n—preview—z“
remote="aosp"
sync-j="4" /3|

IXEE AT repo syne fiv A I, RS AT DR AT K 23R BOE A RIS AR A T o

FAEHRIR: QWA E W P Android Y5 T LUE HIMRLE T H. R T4
Source Insight #b, HAMNEST—AN% A4 SlickEdit [ IDE B2 S ARG (S fF
Windows. Linux fil Mac), #BUKFK A DX IER &S A A T .

P20 4 Android %% iam

AR —ANI0HAEGR AT, #0020 T B — AN e M SR R BE . Android REGUIH W EIB1T T
AL Arm XAEFHR AT & L, P MR AT B A8 g

IS & T

fRIR L, A0SR H AR & 8E Ik e 35 gn vt g, 508 BT R U PRS0V 58 BE 7 (0 9 1R L
B, IS B9 — AN G R B AR T BT SC1F . iR 24500 FIRATTEAE PC -4 134T Android
RGBT TAE, Xl A X i ke R A 217 1 Arm & LIRS . T 2R R
W, “FE”7 XS RIREIT & FEE RGN .

LN G L EAS LN LS.

15 ML (Host): FRIZEBRATIF R MG AL e V-6 Bl A AR MIFR V-G HE 3T
X86 ZLH4) PC, #AE RS LL Windows Al Linux 4 3.

HARHL (Target): AT T4 WL HbsPlo K& P4 i R A6 .

X Gk (Cross Compiler): AGIEATF 18 EHL L, HT 774 HAsHLAT AT SO g e85 -

EEXEEARIIIE 53Kk, ATCL BATECE AR RS X ik o AL ERA T BOT R E R AT B R H
[ PR B SRR 1 2 AT X i o I EAILE release Z ATk D& AEZ AN H _FlAd, wfLLA
R ORISR AT AR SRR . 38 2-1 FoRE T — 28 DLRAE S PR a A e AT T N 3RS

< 2-1 BERAXXwiEFERKEARE
R X miERR " OE M B & Ml
armcc X86PC(windows), ADS JI & ¥#Ei Arm
arm-elf-gee X86PC(windows), Cygwin JF & FF¥5E Arm
arm-linux-gcc X86PC(Linux) Arm

221 BNBIFIIE

AR 1978 ML & X86PC (Linux), it 3R 2-1 A F07E S et 72 75 22 3] arm-linux-gec
LM ity (F: Android R TR HAF T A2 X it TH, H B PRI AR AH Y. I &L R AT D
16



2.2 R4 Android RS RiIFIEE

PR R P RS i e B N O R, e O B E . TR E ELERE RS2
Ubuntu [] 14.04 iiZA LTS GX /2 Android B 7 HEREND) . A TAZR TAEg B # b th B & Fh s A
ANB [ ), SO GRS [ B3 E R GE R B R AT e B

Stepl. A T H %4

T 2245 T T B T e R L.

*22 BARIETREMRER T it
B A IA Zict, $5R
Python 2.X http://www.python.org/download/
GNU Make 3.81 -- 3.82 http://ftp.gnu.org/gnu/make/
Java 8 BB Android T2 2 &M H OpenJDK, JFZE KN Java 8
St Kitkat B LI MULERRAS e X UK INAZRF AITE RS, A5 W R e A g i
T TP IB R A . A2y 300N H R ik
JDK JDK 6
#%) Gingerbread F Kitkat 2 [A] ¥R A%
http://java.sun.com/javase/downloads/
JDK 5
£l X} Cupcake £ Froyo Z [AJjRAS
Git 1.7 L ERRA http://git-scm.com/download

WFFIF RN Gt , AT >k DR %25 IDK (Wi AT Ubuntu R4 F):
Java 6:

$ sudo add-apt-repository "deb http://archive.canonical.com/ lucid partner"
$ sudo apt-get update
$ sudo apt-get install sun-java6-jdk

Java 5:

$ sudo add-apt-repository "deb http://archive.ubuntu.com/ubuntu hardy main multiverse"
$sudo add-apt-repository "deb http://archive.ubuntu.com/ubuntu hardy-updates main
multiverse"

$ sudo apt-get update

$ sudo apt-get install sun-javab5-jdk

{RIEBES Java [RRASASIT & Sun (4% Oracle W) A HIAE 1448, HRETIREL Java )7
AW RAE TR .. FETFRRBOTHRHERE CREMNAZEZLWTUE T Oracle F1 Google 2 [a] [ F i)
B2, Android R4 L4044 Java M2 T OpenIDK, 24T .

$ sudo apt-get update
$ sudo apt-get install openjdk-8-jdk

YA iR Mr4 install OpenIDK 8, RI)JGE FFHE Tl R E »

$ sudo update-alternatives --config java
$ sudo update-alternatives --config javac

R I Java ICAREE RFI ), make RASH W N ER:

KA KA A A A A A A A Ak Ak Ak Ak hk ko hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkk

You are attempting to build with the incorrect version
of java.

Your version is: WRONG VERSION.
The correct version is: RIGHT_VERSION.

Please follow the machine setup instructions at

https://source.android.com/source/download.html
R R IR Ik I I b b b b b b b b b b I I b I I b b b b I I I S I I I I I I I I I I I b I b I I I I O i

17



18

% 2Z  Android JERE THE H%F

Step2. Ubuntu 4 € T H 1) 22 3%

VR, XD R 1 e B AT 6 Ubuntu M5 1o a0 SRS HAb A R 48 AT 12
B, WS 7 SOMEHT IEMRCE s AR RINL FIZATH) Ubuntu R4, MBAs /R
16GB ] RAM/SWAP F1 100GB LA L [IRESL 5 1A, 3% 02 58 i dm B R AN KR

® Ubuntu 14.04

$ sudo apt-get install bison g++-multilib git gperf libxml2-utils make zliblg-
dev:1386 zip

® Ubuntu 12.04
P a2 r

$ sudo apt-get install git gnupg flex bison gperf build-essential \
zip curl libcé-dev libncurses5-dev:1i386 xllproto-core-dev \
libx11l-dev:1386 libreadline6-dev:1386 libgll-mesa-glx:1386 \
libgll-mesa-dev g++-multilib mingw32 tofrodos \
python-markdown libxml2-utils xsltproc zliblg-dev:i386
$ sudo 1ln -s /usr/lib/i386-linux-gnu/mesa/libGL.so.l /usr/1lib/i386-linux-gnu/libGL.so

® Ubuntu 10.04 - 11.10
it BRI P LR 2, A IRATIE S W] Ul apt-get AKARKR 78 B
HARar e

$ sudo apt-get install git-core gnupg flex bison gperf build-essential \
zip curl zliblg-dev libcé6-dev lib32ncurses5-dev ia32-libs \
xllproto-core-dev libxll-dev lib32readline5-dev 1ib32z-dev \
libgll-mesa-dev g++-multilib mingw32 tofrodos python-markdown \
libxml2-utils xsltproc

R, WERL B PR S W A B OO0, PRI L R A2

$ sudo apt-get install git-core gnupg flex bison gperf libsdl-dev libesdO-dev libwxg
tk2.6-dev build-essential zip curl libncursesb-dev zliblg-dev openjdk-6-jdk ant gcc-
multilib g++-multilib

MRARIEAE RS WILT 2 Ubuntu 10.10, ABA R FE5E.

I $ sudo 1In -s /usr/1lib32/mesa/libGL.so.l /usr/1ib32/mesa/libGL.so

R AR ERAT R GENIEF 2 Ubuntu 11.10, AL

I $ sudo apt-get install libxll-dev:i386

Step3. A7 ccache (H]1E)

W RARE T AT “make clean”, B T B8 G BE AR = i 2801, 84 ccache b2 FH T
BT DA A G (R 2, AT IR T S 1 R

WG, TEAE bashre ML F Ay 4o

| export USE_CCACHE=1

WURARI) home HZAEAHII SO RS (a1 NFS), B4 ZR Al 2 (BRAEDL N EA7EK
F~/.ccache):
| export CCACHE_DIR=<path-to-your-cache-directory>

FEDRRS RGeS, A AEIES 4R 3 T B A AT 4

prebuilt/linux-x86/ccache/ccache -M 50G

HEFHEA 50-100GB, RITRIELFRERFITRE



2.2 R4 Android RS RiIFIEE

Step4. It & USB 1 i) ALFR

USB 97 ) B R AE FRATT0S S s e 2 HEAT BRA T IR e A TT D (I P AR SR P 218 1)
£ Ubuntu RZEHT, X BB H G 25 0 A0 B4 BE SRS -

A LU 18 M /ete/udevi/rules.d/5 1-android.rules ik 2 H K .
B, AEIEAS SOOI BL R i A Y 2

# adb protocol on passion (Nexus One)

SUBSYSTEM=="usb", ATTR{idVendor}=="18d1", ATTR{idProduct}=="4el2",
="<username>"

# fastboot protocol on passion (Nexus One)

SUBSYSTEM=="usb", ATTR{idVendor}=="0bb4", ATTR{idProduct}=="0fff",
="<username>"

# adb protocol on crespo/crespo4g (Nexus S)

SUBSYSTEM=="usb", ATTR{idVendor}=="18d1l", ATTR{idProduct}=="4e22",
="<username>"

# fastboot protocol on crespo/crespodg (Nexus S)
SUBSYSTEM=="usb", ATTR{idVendor}=="18d1", ATTR{idProduct}=="4e20",
="<username>"

# adb protocol on stingray/wingray (Xoom)

SUBSYSTEM=="usb", ATTR{idVendor}=="22b8", ATTR{idProduct}=="70a9",
="<username>"

# fastboot protocol on stingray/wingray (Xoom)

SUBSYSTEM=="usb", ATTR{idVendor}=="18d1", ATTR{idProduct}=="708c",
="<username>"

# adb protocol on maguro/toro (Galaxy Nexus)

SUBSYSTEM=="usb", ATTR{idVendor}=="04e8", ATTR{idProduct}=="6860",
="<username>"

# fastboot protocol on maguro/toro (Galaxy Nexus)
SUBSYSTEM=="usb", ATTR{idVendor}=="18d1", ATTR{idProduct}=="4e30",
="<username>"

# adb protocol on panda (PandaBoard)

SUBSYSTEM=="usb", ATTR{idVendor}=="0451", ATTR{idProduct}=="d101",
="<username>"

# fastboot protocol on panda (PandaBoard)

SUBSYSTEM=="usb", ATTR{idVendor}=="0451", ATTR{idProduct}=="d022",
="<username>"

# usbboot protocol on panda (PandaBoard)

SUBSYSTEM=="usb", ATTR{idVendor}=="0451", ATTR{idProduct}=="d00f",
="<username>"

# usbboot protocol on panda (PandaBoard ES)

SUBSYSTEM=="usb", ATTR{idVendor}=="0451", ATTR{idProduct}=="d010",
="<username>"

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

MODE="0600", OWNER

AR AR LI IR 4 AP BERIAT, JF HBCH T R—I A8 84K, — A58 % Android
iR AR T .

222 HwERE

FPERAET

TN BAIRR 5 B B AT U .
Stepl. 4T envsetup A

E AN BRATEE S TR A AT, AR TSR, FURAR”, BRI AT AP T BLIE Y

JEIAS S A envsetup.sh 10 576 G i3 B2 0 B (0 - Bl R 250, 1 lunchy my mm %, fRAT LA
R 7 SR IEAT — @ B, REHATLL R dr 4

$ source ./build/envsetup.sh

Wrr LA 555485 source:

$ . ./build/envsetup.sh

19
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%23 Android JBR T KL HRE

Step2. HEFG1F H PR
Y% H AR BT 4 41k, B BUILD 1 BUILDTYPE. 3 2-3 flI5% 2-4 25 1 T PRGN AR

% 2-3 BUILD S#i+#%
BUILD ' & &
Full AL 3% AfmiE, MEREITAMIES . NHRT. MAEE
full_maguro maguro 2%k, JHIZITT Galaxy Nexus GSM/HSPA+ ("maguro")
full_panda panda A4k, J#HIZ4T T PandaBoard ("panda")
A UL BUILD A TR AN R 1 H br e o
% 2-4 BUILDTYPE Z4i¥#%
BUILDTYPE & i
User G I ARG — 8 AR BRI, 3008 FH SR R AT I e 1) Ll oA
userdebug P RGN root AU, 1 H H TR H 1
Eng Rl engineering JiRAX

] W BUILDTYPE ] T3 & A0 A 7] i) 2 13637 =
EPEAE M Gm e Hbr, w] LM LU d 4

| $ lunch BUILD-BUILDTYPE

WIEATPAT A4 “lunch full-eng”, FEAHY T4 |EECEECUEENETE
TR —ANHT TREIFRHE, HBT TN e
4. %, vhox xeb-c

RN A WL ™ S A AT e, AT DL H i
A “lunch” g4, XH oA — MR LR 2457 L
FEh Cam S WA R R8N bR
WU I — R = i) AR JE T DU B n b AT e RAEE) -

B I 25 s AR 2-5 {EM “lunch” RERFIB~H

Step3. AT G i 2

I A A fr

| $ make

T 2.3 DURFMRRAR, At R — & W m i HAL L FFE 3 AN LR stF
JellyBean UL LI H, RATRES AR 5 /AN DAL RG] GXER TR I07E FHLECED

WIRAE A CPU %, T LUME ) make ¥EIH “-jN”. N HFMEE T IT R L2 CPU
. B CPU HIAZ OB DA R M AZ O I R R

Biltur, R LA CAR iy 4 R 0 R g 3
I S make -7j4

BN TG LR X R B KA 14T | Build Number FRZE, 111 AN 75 B4% 1) 5 o A S, B
£ make Z FFIAIIT fir %

I $ export BUILD NUMBER=S${USER}-'date +%Y%m%d-%H%MSS'

E‘/_\EX BUILD_NUMBER /E%{EETJ‘E‘*%%U‘JJ‘E ﬁ%glﬂ;%ﬂ -bl):'iﬁ /w‘\‘ l:l ﬁn «$v u&n “:v u/» «\n
Con G %O

eng
4. full grouper-userdebug

. mini_armv7a-userdebug

. full wingray-userdebug
. full crespo-userdebug
. full_maguro-userdebug
8. full panda-userdebug

1

2

3

4 -

5. mini_armv7a_neon-userdebug
6

7

8

9

1




2.2 R4 Android RS RiIFIEE

XA T P Android JRAESR RS T——244%, BTN “make” F54 Hg k£ E0A
P AT G e o ABLWMR A SRR XS SRR (77 ok BT, e Seilad E—/ M “lunch”
HEATAH N R 1 45

PR RB B WA SDK. IX 2R Z TR, Rl N R PO A N B3 B %0 . AR
Z el s SDK Py RS K R APK N,  HOAEBLHL R TR m Rk B s i HABT
a5 ] DURCE S MO bR AR 24, H USRS AR i) “adE e fe ).

SDK 212471 Host Hlz F/, Bgm el BRI 16 8 REMA RIS A X . 4P
Ny

Mac OS ! Linux

(1) NEES, FET I S VR S Bl R B AT X

(2) HAT envsetup.sh.

(3) &+ SDK XF 17 i«

| $ lunch sdk-eng

PeoR: WA “lunch” WATHIL “sdk” XAMFPEE SR KR, AT LLE B A Lt
iy 2o

(4) fJa, LR 43T SDK 4 i:
| $ make sdk

Windows

1247 Windows M55 T i) SDK. i i /5 2561 L1 Linux (445 R (R L A8 Linux 75
B R AR SR, T ASCRF MacOS).

(1) $d7 Linux  SDK 4t a8, 2L Linux i) SDK.

(2) LHHHMIS R
| $ sudo apt-get install mingw32 tofrodos

(3) HRIAT G PEdTS, Bl

$ . ./build/envsetup.sh
$ lunch sdk-eng
$ make win_sdk

IXREFRATT 5 52 B Windows iRAS SDK 14 T -
28R L Ifigm % SDK [l F2 th [RIRE v LRI 2 420 CPU I #. 9ltu

I S make -j4 sdk

[ 7] Host F11 Target M4 i 45 R AR AR YD TFE out H3RR, 20 WM+ H k.
® host: SDK AE R U7 IAEIX B . 5l -
» MacOS
out/host/darwin-x86/sdk/android-sdk eng.<build-id> mac-x86.zip
» Windows
out/host/windows/sdk/android-sdk _eng.$ {USER} windows/
® target: I make 7&K SO IR IX L
T4, R A AT DME ] LT A4

| $ emulator [OPTIONS]

PR PR AE R B AR o, 1 AT LS WA TR P KPR R g

21
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% 2Z  Android JERE THE H%F

23 BT R

L AN BATFE ) T RS Android RGN EL IR, R SEE— D BRI 0 G PR
FEAT R T HEfille Android RGAJERIS R, CRAEZAMUEREE T Z M. AfEE—4
AR 2 NARAE T W, IS an e 75 J5 4225 Android AR TSI A T E 7™ it o

231 EHIHE~ &

FF A0 5E#EAS Android YA I H P LUK, BRI H A A device S0, Hrp X A5
T samsung. moto. google &) R Ak, WK 2-6 Fias.

7t Android 9 PE R GE TG — R & R R R .

Step 1. FHFE 2-6 Fral &) wi—FF, FA R LFEAE device H s RS IN—AN A2 Wl i 44 1) 5L
e, 48R, Android REA G IR A MBIXFEM G114 F vendor H s tETT LA, A
FE M GEA R T 50 H 4% — 8 B

SRIGAEIXAN A F 44 H SN &7 i 2 ST N ()1 302 BA samsung A1), H S e
AL il 2-7 R

o o wd

asus common generic
Name v Size Type  Date Maodified
J ‘ ‘ + | [l maguro 15 items folder  Fri 26 Jul 2013
google lge sample + [y manta 51items folder  Fri 26 Jul 2013

18 items folder  Fri 26 Jul 2013

+ [ toro
‘ J ‘ + | toroplus 19 items folder  Fri 26 Jul 2013

samsung samsung_slsi ti

+ ([ tuna 45 items folder  Fri 26 Jul 2013

A[E2-6 device XHFERTH/ AEX AE2-7T A HREREZMM

SERG™ it H SR AT, AT F ARSI A R SCPF RN AZ AL GBI . — i 41
gkt 2-8 .

[ device ]

[ COMPANY _1 ] [ COMPANY 2 ] [ COMPANY_ N ]
[ PRODUCT 1 ] [ PRODUCT 2 ] [ PRODUCT 3 ]
vendorsetup.sh AndroidProducts.mk BoardConfig.mk device.mk 000

AE 2-8 device BRAIELZEN

1K 2-8 dpJi AT AT LA, 308 S M PR AR 2 2 AN G B SO (shy mk 55D (328, &
ALK LS AL R AT — D RGMI 3K, WK 2-5 Pin.



2.3 EFIFRORESER

%25 EFIFE A EMEEX L
E % £ A
B SM)Z (Architecture) FE TR AR AR, i ARML X86 %5
BOHZ (Board) B P 0 A% DB T
B )= (Device) AN S LR, G A B
S0 (Product) IO R AR BT IR BB B, L A7 SRSk R BRI
) [ K B b X 1 55 46

WAL, — 30 5 R R LRI S 3 — RO — WA — = o IXFEVER]
Rl g, BRFEHEANFAGI. BA1F0E, MmN 5B R 5w 8 ARM
ROV (BT, ARM A al ARG IR BARNE v, T A Al S AR Ak A = F S
A . ARM e I T8 2 A R, A ERNACE . LR, REERE
TR (=22 E3RTHZAUE , FTLAYE ARM ZERISEAE Bt i HARIGAZ .08, 1 S5PV210.
Rk, —RSBHE PSS AHREN T %) W, WIETHUE R I kT S
AN REAFRLE T, WX TS B E a7 k. AlBihiss. fJa, 7EMN T BLE 3 NEIRT
SR JG, FRATIE AT DUFR ™ b i — S AR R A, an BRI B e X TR 5 R A RN
R4

S B0 SRR FRAT LK 43 VAR 53X TUAN J2 URAH DG 1) — Se B IR A S A

Step 2. vendorsetup.sh

BARBATCL Al T Hat, 12 Android RYEH KNG AEAE—HT LU E 12305 40
Android REEHHE T —A “FEERK 7. LL=AE toro 91, Sk TAbERER I EIRINBIgRE RS, o
JEHUEAE I H 3 B @A vendorsetup.sh JHIAS . I ANHIACHE % LU —AMEA) . HAARTLHIINF

I add_lunch_combo full toro-userdebug

RENAZILACAFAT— /NP SR E S RGN S — D AT envsetup.sh, PR%L add_lunch_combo
BERAERXAN SO A L. SRR E R S TR B 75 (40 full toro-userdebug) ¥
BIRGEAH AR Fh—— 5 48 lunch $RALAY 08 50 RIEE T S8 7= AR 1Y)

4, vendorsetup.sh £EA1 4 MG Sk 18 FHWE ?

ZZ WA envsetup.she XA RHE 5 N 252000 & R B AT 08 XSS, RNt
—A™ for fEIA KA TR T 45 7l H ) vendorsetup.sh, FFHATEANT. HAREIL T

# Execute the contents of any vendorsetup.sh files we can find.
for £ in 'test -d device && find device -maxdepth 4 -name 'vendorsetup.sh' 2> /dev/null’
\
'test -d vendor && find vendor -maxdepth 4 -name 'vendorsetup.sh' 2> /dev/null’

do

echo "including S$£"

. Sf
Done
unset f

AFUL, BRI OU T g RS W T B 422k 54K vendorsetup.sh:

/vendor/
/device/

¥E: vendor X/ HRTE 4.3 AR Android LR CENFAET , BUVTFRA K =M H=xS
—JAE device o

23
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%23 Android JBR T KL HRE

Ay, PRSP A TR AR : TAEA R (GRS HEZHH G (vendor
1 device H%), GevhHAMBLERT W (H vendorsetup.sh Fagicsk), JHE—&@f 530 (add lunch
combo@envsetup.sh) KA FA, ARG DA A BEAE LR FFkE (unch) I CARZER R it o

Step 3. ¥3 Il AndroidProducts.mk. V4 2¥E /L0248 Fk$E (lunch) T HEAF “Riah” J5, TAEA
R EEEERE (g, BIR5) os R T XAMRE R ETT . iR RGE s Je At i e H
Sk -4k AndroidProducts.mk SCAF, 3X HULSRAGEEN K E I — Lo B AR R e, A, e RAN
SRRSO A — A “Hem) . e

/*device/samsung/toro/AndroidProducts.mk*/
PRODUCT_MAKEFILES := \

$ (LOCAL DIR) /aosp toro.mk \

$ (LOCAL_DIR) /full_toro.mk

K28 AndroidProducts.mk X J-4550™ iR 2@ I, AR T4EgE B, B EAn] 48—~
B 2 AN LUZPE i fir 44 1) makefile (21 full toro.mk il aosp toro.mk), Ffilfj#idil PRODUCT
MAKEFILES “#&11” &A1

Step4. SZH_L— 20 AT R T2 5 L F A makefile SCAF (40 full toro.mk F1 aosp toro.mk).
AT LA R 93 R 48 O 1 4 R 22 Bl R BOKR S8 U 5 S ) D g . B, $RE P4 i e
TR RE TSRS WERGEBYE (RGEBEIERA ST N &/system Hx T
build.prop 3C#FH) 5. LA full_toro.mk Al

/*device/samsung/toro/full toro.mk*/

#1% apns ERBEXHEFERENIEEERT

PRODUCT_COPY_FILES += \
device/samsung/toro/bcmdhd.cal:system/etc/wifi/bemdhd.cal \
device/sample/etc/apns-conf verizon.xml:system/etc/apns-conf.xml \

# BRRTEAN mk XH

$(call inherit-product, $(SRC_TARGET DIR)/product/aosp base telephony.mk)
$(call inherit-product, device/samsung/toro/device vzw.mk)

t TAEHRERZPEEEXNNEE

PRODUCT NAME :=full toro #/~=&B#R

PRODUCT DEVICE := toro #R&BM

PRODUCT BRAND := Android #&&#R

X AR A LL“PRODUCT " I3k, FRATIFESR 2-6 HHsxd Horb i H 10— LeAr sl s — Ui
% 2-6 PRODUCT tBxT &

iy
>z

iz I v

s MARERARGRE NI “RT A IR+

fein

=
A

[m]
HH

PRODUCT_NAME

| E
Ed
NN
=

PRODUCT _DEVICE

PRODUCT _BRAND 7 i T e o

PRODUCT MANUFACTURER IR SR ie

PRODUCT MODEL P

PRODUCT PACKAGES RATHEIRN — RS, W APKs

PR 8 . T
[P 19 1 5 - 1 [E K i
il en_GB de DE

A IR LA R 23 e

AP AR “HENg 7, A

PRODUCT_LOCALES

PRODUCT _POLICY android.policy phone
android.policy_mid
PRODUCT_TAGS — R LLZERE 43 B 107 it b 2k




2.3 EFIFRORESER

T # # i
MTEBERGEE.
#3: key=value
PRODUCT_PROPERTY_OVERRIDES 7~l: ro.product.firmware=v0.4rcl
dalvik.vm.dexopt-data-only=1
XL Ve WA AT R /systemybuild.prop A

Step 5. ¥/l BoardConfig.mk SCAF. IXAN SR TS H bR A0 . BB A IRk diedn it 4k
bR 23X A R boot Hidik | ramdisk K/NEE—RAISEL (S W F —/ N1 RGEWAGE SCAF PR -
N E—ANEB] (R toro HF) BoardConfig %5 |H T tuna [¥) BoardConfig SZ8L, FrLAFRATTH
PRV 5 2 S50

#/*device/samsung/tuna/BoardConfig.mk*/
TARGET CPU ABI := armeabi-v7a ## eabi Bl Embedded application binary interface
TARGET CPU_ABI2 := armeabi

TARGET NO BOOTLOADER := true ##/A%Ri¥bootloader
BOARD SYSTEMIMAGE PARTITION SIZE := 685768704#system.img XK/

BOARD USERDATAIMAGE PARTITION SIZE := 14539537408#userdata.img HIZ XK/
BOARD FLASH BLOCK SIZE := 4096 #flash 3K/

BOARD_WLAN DEVICE := bemdhd #wifi BE&

ALAVE R, XA makefile SO & 18 K5 LA “TARGET 7 Fl “BOARD_” Ji3k, H
R ARZ o AEX T — k%W BoardConfig.mk [ R &K UL, K& —MA/NIPkE. A, 7
B SN TR A > W ?

ERAAHER.

K RIAE A O H 3T A7UY BoardConfig.mk FEAR BRAT2E ) L ads bl ol L
AURBL, XSS RE A # B R o T LARRATT 58 4w LLSE AN S — 1y (el a8y . s
F5 B CTH AR, ARJEARYE ™ ) B ART SREEA T B .

Step 6. I Android.mk. X% Android R4 I 4 MR IFRUE makefile. 745155 7] fig
IIANTE XA SO S TR LA P B 1) makefile 177 X 5o FAT12Z8B1 30T, W12 Step1-Steps H[¥)
ST — AT B, B4 Android.mk SR AEFFIXAS PR A SRR () AR T
JP7e — BRI R, HUREAD R mE . AR IR Z Android.mk AR ) “%F
PR A s o

Step7. SERHTTT 6 N ABR)E, FA TSR —FOR e & 2 I B PE RS T o 2 RS
TR S ARG R e e 8, KEARHA,

EAS—$2/IJE, /system/build.prop JXANSCAF A B RE 2 t g PE R GefEHI 0 . BARAL B
F27E/build/core/Makefile ', & FZH LA T JLANES /3 41k

® /build/tools/buildinfo.sh

XA A T 17 build.prop i H & Fli<key> <value>41#, SEBL 7 AR L, F g2t
HIPIAT 13k :

echo "ro.build.id=$BUILD ID"

echo "ro.build.display.id=$BUILD_DISPLAY_ID"

® TARGET DEVICE DIR H3% F[f] system.prop

® ADDITIONAL BUILD PROPERTIES

® /build/tools/post_process_props.py
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B AR, KR b 0 H AR 221K build.prop A ER.

TFRN GAERE B FOFr LA I, AT DURE SEBa i 00K B G (5 SN 21 L3l LA 2 i

o3, DARIE B 1 1E R 81T

2.3.2 Linux AiZgZF

AN P SR BT R E R L E KT A T S A, Y
fEEH P E T W B BT, BT AR = i RS AR v] B A — A ——X AN ] 3 fp M 2
P K WAZ IR ZN PR RS A o B0 T FRAT] 20 BT B i PR SRERE LB X Android REEA S, 117 Linux P #% AT Android
(PGB o RIS T3 s TP R R, TR 2 Rk MBSO g it X RRAR

R K LA Android B 57 SR R PR WA T 205 18 1 PR RRCA
XAEHI LT Google ) Panda $e4%, HAACIRUIT .
Stepl. B Seidnt LT Ay 4 K3k git log:

$ git clone https://android.googlesource.com/device/ti/panda

$ cdp

anda

$ git log --max-count=1 kernel

KPS 2] T panda kernel (4242 1H, fEagobBh M F .
Step2. Google £1%f Android RZGEHEML T LR T H 1) A AZ W AR :

git
git
git
git
git
git
git

r Uy Uy O A 0y Uy

clone
clone
clone
clone
clone
clone
clone

https:
https:
https:
https:
https:
https:
https:

//android.
//android.
//android.
//android.
//android.
//android.
//android.

googlesource.
googlesource.
googlesource.
googlesource.
googlesource.
googlesource.
googlesource.

com/kernel/common.git
com/kernel/exynos.git
com/kernel/goldfish.git
com/kernel/msm.git
com/kernel/omap.git
com/kernel/samsung.git
com/kernel/tegra.git

EiR A MR ATHARE T AR AR

W4, BT Z TR T IX W 2
exynos, itifT Samsung Exynos > 41

goldfish, I&H THAF-5

msm, &4 T ADP1, ADP2, Nexus One UL Qualcomm MSM it f 4 ;

samsung, itiH T Nexus S A X Samsung Hummingbird it 7 2 ;
tegra, &M T Xoom Ll L NVIDIA Tegra it> i 41;

°
°
°
® omap, i&iHT PandaBoard Fl1 Galaxy Nexus LA} TI OMAP s 5 41;
°
°
°

common, I3 FHARAS o
Ut WL, 5 Panda % % AHUCHC /2 omap.git XSRS A
Step3. BT Linux W%, BTATETEE N prebuilte HARMGLU1F:

Ur i 0y Uy O A

make

$ git clone https://android.googlesource.com/platform/prebuilt
$ export PATH=$ (pwd) /prebuilt/linux-x86/toolchain/arm-eabi-4.4.3/bin:$PATH

Stepd. EHLA PR )E, o] LLREAT Panda WA% I 2w T

export ARCH=arm

export SUBARCH=arm
export CROSS COMPILE=arm-eabi-
cd omap
git checkout <#—HIREEIME>

make panda_defconfig

BN AL R PEATDR R 8, B AT L E AT 25K

AT AR



2.3 EFIFRORESER

233 EXRITTEESG

P Gt PF A ) PT HAT SR I sk R 25 N4 2% R I RERR A B (flash) o esk ) 5 =X
HIRZ, &) winr LIRS SEPr i e sk BATIE RS W WLBIA B R JLF,

(1) SD R IL) FExk 77

MEUTHIH B CPU F0 8 232 Pk 77, SRSZFRrR N B 2 WA [F A7 i N o
(4N Flash. SD Card %) Hin#s| ST HENRG . EXFEM B RSB ST R 2
IER . RN 51 T B e sk SO 3% — e B SN SD . ARG HEABCEN SD REZ.
—H &I a )G, TSI BootLoader it 4B 4% SCA 44 IR 5K 5 N F= T AEAl 4
(Il /& FLASH £ )1) [fi e k.

AT WL Bootloader [ B HA A H—rE 3t FEm, AR HA Image 5
NS WK AL s KA R e & L R b 58 ey | 5 R 4 IE W 3 sh i AT .

—/N5EHETY) Android fesk LA /DT ELH 3 H4r N ZE (HP Boot Loader, Linux Kernel £l Android
System) 2. FATAT AR SEF0 7 2O e e A THT AR B, RIGHR—B A& . —Higo
T, BT (W Samsung) SERNHEERKEIE RS AL L TRk TRGTF RN A A&
DU 77 oot T R il e B AR SE BRI 00 B AT IR S i i T -

MR UE, SD RAKEs Fik U EAERIE . AT PC LRSS AM) 2N T 1) 4
Fe,

(2) USB i

X7 AT EAE PC LA o, Wk 56 PC Il USB #4734, AJ5izfT T PC L
(%5 7 it B B 4 Bl Android 138458 58 OB %

(3) LTHMES TR

Fe i H J-Tag HHAT RGEHER

(4) Mggdsn X

EROT D L, PO EEER WA AR G Re e NS (s LD, IX%F TR Z A
&S QUSSR

(5) %4 Bootloader+fastboot [,

XA AT PRI “ Lehill 7o F5 220 nlT B R 2, Rets A HIX P A B A ) — AT R &
A FE T I Bootloader, R EARERIE HT L) kst (I 8 i R AL 2401
RYFET) .

8K, KR FIE IR SRR FA 2« 5 M rERe 7 CE g Ay GUIT St L
B, NIAE—E FEEE_ BB~ Al T THE

181l Android ##5HE A Bootloader BT I¥) 7 vAIEA LKA/, 1 I P P2 f5 i LI«

ik “fastboot reboot-bootloader” iy 42K 5 Ji7 ¥ £ 313 N\ Bootloader #;

FERHURAS R, RN “ S Em” RSN Bootloader 17,

(6) Recovery FR=

T —H 5 XL, Recovery B RIFEAIE H T 26 & IR ek (M3 5t . “Recovery” [HF 1
BOEUR CIRTR7, 1K AR O T S B ) R R IR S I R I R B TR E R . T
OTA X453 2 I HUAR N H (1 7+ 2 7 3 R TR Z2 M5 B T Recovery 23, 45 J5 8 B D H T 5%k
IV, 8k A 2 AT WA TR AE I ek U7 2 FRATTRE AR S5 S /N4 v e AR
T IRPS

27
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%23 Android JBR T KL HRE

FLI) Android F48 R SCHF 32 A7 CPU 224114, (HREAE BB Z (1) 64 ArAE1F-F & 1 HIK,
X Fhe PF RGN R R MRS5S B oK T o 1T Android REGUHER T — B 43¢ 75 28, B Multilib build.
APART AN, IX g i FR G b A ol A D A P AN A

® 4} 64-bit F 32-bit

64 AL FH 32 A7V G AEARK — BUI [A] Py #5522 R34 ™, DRI 4 198 2R 48 0 0 ORAIE LR LA
W5t

Casel: ZFFHRYniF 64-bit RGE,

Case2: 3¢ H it 32-bit Rk

Case3: SCHF4mi% 64 F32bit B45, 64 i RGN,

Cased: SHpgniF 32 Fll 64 Fi R 40, 32 ML ARG

o TEIAT G IR RGN DT EAMOR 2 B

Fi52 | Multilib Build $&4t T Fo A (58 1) 7 i A DL EPAS G, FeAT DA R 2rh 2% 2]
e B AR

(D FEEE

BoardConfig.mk H T-457& Hbr¥- G AH K HIIR 2 J@ P, Al Tn] DAZEIXAN A b [R] i 48 52 Primary
1 Secondary ) CPU Arch il ABI:

£j Primary Arch #5¢ )45 #4 TARGET ARCH.TARGET ARCH_VARIANT.TARGET CPU_
VARIANT %5, BARJGGIGF:

TARGET ARCH := arm64
TARGET ARCH VARIANT := armv8-a
TARGET CPU_VARIANT := generic
TARGET CPU_ABI := arm64-v8a

£j Secondary Arch #5645 547 TARGET 2ND ARCH. TARGET 2ND ARCH VARIANT,
TARGET 2ND CPU VARIANT 45, BEAKJEHIWIF:

TARGET 2ND _ARCH := arm

TARGET_ 2ND_ARCH_VARIANT := armv/-a-neon
TARGET 2ND CPU VARIANT := cortex-al5
TARGET 2ND CPU ABI := armeabi-v7a
TARGET 2ND CPU ABI2 := armeabi

TSR A BRI Gh 1 32-bit I W HATHRF?, AT DABEE

| 7TARGET PREFER 32 BIT := true
H lunch FR A0 A FRE G SR AU N LT, s 2-9 Fros.

Lunch menu... pick a combo:
1. aosp_arm-eng
. aosp_armé4-eng
. aosp_mips-eng

. aosp_mips64-eng
. aosp_x86-eng
. aosp_x86_64-eng

AE2-9 ERANED



2.4 Android Multilib Build

MIFRERBFEAFT- G, SHAE#0# TARGET 2ND ARCH %748 B, M 2%
HgmPEmAE. Lhanld 2-10 W22 AP435 % N ERATTAE A Tunch 1 F1 lunch 2 FrP=2E 45 5L, KK
] PAXH S e i = R

TARGET_PRODUCT=aosp_armo4
TARGET_BUILD_VARIANT=eng
TARGET_BUILD_TYPE=release
TARGET_BUILD_APPS=
TARGET_ARCH=arm64
TARGET_ARCH_VARIANT=armv7-a TARGET_ARCH_VARIANT=armv8-a
TARGET_CPU_VARIANT=generic
TARGET_2ND_ARCH=
2ND_ARCH_VARIANT=
TARGET_2ND_CPU_VARIANT=
HOST_ARCH=x86_64
HOST_0S=11inux

TARGET_CPU_VARIANT=generic
TARGET_2ND_ARCH=arm
TARGET_2ND_ARCH_VARIANT=armv7-a-neon
TARGET_2ND_CPU_VARIANT=cortex-als
HOST_ARCH=x86_64

HOST _0S=Llinux

AE2-10 FBHREERE

F4bh, & LA E TARGET SUPPORTS 32 BIT APPS I TARGET SUPPORTS 64 BIT
APPS SKH5 W] 5 B4 N R 7 g DAt A WA TR AR B P2 o H I 0 S 3

o WRIXAZ R FEINBE, BaRGEaHE 64-bit MY HREF—FRAIREE T
TARGET PREFER 32 BIT 53 7 Android.mk "% 48 & i T F4;

o WIRHA - NRREPWRET, WAt ks 20 NN

o IR R BAT PR E, IABRAERAE Android.mk i T AR R TR, A BRI G
B 32-bit NIRRT .

T AAESCREAN R B G PRI, R ¥ Tool Chain A2 5 A X 12 & 52 H E M.

WMARARA AT HGE ) GCC LHAER RN AL B FE Arch 4844, 84 nILAEEH TARGET
GCC_VERSION EXP; Jx 2 #m LA f# H TARGET TOOLCHAIN ROOT #1 2ND TARGET
TOOLCHAIN _ROOT ¥4y 64 F1 32 74 %2> BI45 & AR i T B A%

(2) PR

FRATT SR AT LLET 0 AN RSEHOR TG . Multilib

o X T HPATIE S, MIERGEAEIL T Nl 64-bit KIMA . BRAEFRAIHRZE T
TARGET_PREFER 32 BIT ¥ LOCAL_32_BIT_ONLY.

® N T IHEABLHAMR I PERI g 1 7 X, S ANZBTHRAT RO R . kR 32-bit (1 FEECE AT
PATREF U, 2B 32 A7 RALF 0 T 64 A7 D0 RNt .

s SR R, 1E make fr4 T EHARE ) BRS04 ML g e, 25— Mol
Kk, “lunch aosp arm64-eng” — “make libc” H 2341 64-bit [ libco U1HRVRARGM 1 32 17 1K
A, FFEPAT “make libe 327,

IR PR B 4 B A% O B A S Android.mk,  AEIXAS SO BLIRATT AT LLIE I 4R E LOCAL
MULTILIB KA ER B o 25 Bl A FIRE LU R B

®  “first”

N2 1% Primary Arch HITH DL
® “both”

[Fil F 2 1% 32 1 64 7 A

& “32”

i 32 ffRA

® “64”

NG ¥ 64 7 A

29
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o

KRB G RGN HA L ok e 75 22 B 4, W1 LOCAL_MODULE_TARGET _
ARCH, LOCAL 32 BIT ONLY %%,

T AR T LA X R LR (1) ZEAL SRS YR, B4 LR LA AT BE 2 2R

® LOCAL MODULE TARGET ARCH

AT LA E —A Arch %13, %40 “arm x86 arm64” 2%, IXANFIEH T48 & R IBLE T S H5 ()
arch YO, #eA)ifivl, WA YHTIELEREEN arch ATEFIZR oK 3 BUARBIHOA Y i v -

® LOCAL MODULE UNSUPPORTED TARGET ARCH

WMEHA TR, XA G SR R A S AR

® LOCAL MODULE TARGET ARCH WARN

® LOCAL MODULE UNSUPPORTED TARGET ARCH WARN

KA ERPKEZ TA “WARN”, &0 U0 52 BSR4 128 1) 4 2%, B4 oA
warning FJ E[1 2K .

H R ER S WA AT B S Arch A (OFRZS, WL JLANMY 1

® LOCAL SRC FILES arm, LOCAL SRC FILES x86

® LOCAL CFLAGS arm, LOCAL CFLAGS_ arm64

® LOCAL LDFLAGS arm, LOCAL LDFLAGS arm64

T RE — P RBEHRANEE . T ECH KU, v UEH LOCAL_MODULE
RELATIVE_PATH KI5 E —MNAFETBOIABACHIAE, XFF 32 781 64 47 1) ZEAR S i B 21X L
P TR AT SO, AT A3 il A DA WY 2R AR Bk i s S A R 22 2 A%

® LOCAL MODULE STEM 32, LOCAL MODULE STEM 64
I3 AR RE 32 AL 64 A1 AT AT S R

® LOCAL MODULE PATH 32, LOCAL MODULE PATH 64
Iy AR 2 32 AL 64 A1 AT SR 2Rk AR

(3) Zygote

Y HF Multilib Build 875 H & AN 54, B Zygote. AJARIM%N, Multilib g4y
FEEA AR ) Zygote SKSCREA RN E I N LT, B Zygote64 Fl Zygote32. H-HIf¥) Android
A, Zygote )E shIHAY R S7E initre o {HI Lollipop JF4f, XFHEH —EAKIR T
BATRE — N H PR

/*system/core/rootdir/init.rc*/
import /init.${ro.hardware}.rc
import /init.${ro.zygote}.rc

R RGBT ro.zygote AR, init BEFE 2 U AN 1 zygote FIA A, I shAS R A
1) “HEfbas”s LA ro.zygote i “zygote64 327 M, HAKMIALIT:

/*system/core/rootdir/init.zygote64 32.rc*/
service zygote /system/bin/app processé4 -Xzygote /system/bin --zygote --start-system
-server --socket-name=zygote

class main

socket zygote stream 660 root system

onrestart write /sys/android power/request state wake

onrestart write /sys/power/state on

onrestart restart media

onrestart restart netd

service zygote secondary /system/bin/app_process32 -Xzygote /system/bin --zygote --
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socket-name=zygote secondary
class main
socket zygote secondary stream 660 root system
onrestart restart zygote

XA A IR 1) )& Primary Arch 24 64, Secondary Arch 24 32 £ I (1% &« K4 zygote 174k #
HEFE 2 app_process, FTLLFATT LLE B RS RN H 30 T A Service, Hl app process64 Al
app_process32. KT zygote JA B FEH I Z 40T, E T USEARTNRFEIESHE T, RAX
HEABATIRN 3T

KA R G0 5 A PN ASRICAS (1] zygote [RI I A7AE , AR P51 THI P8 2119272 S Al T 7] LALKT 32 , zygote
(¥] Android.mk " —E M T [ g% 32 LA 64 FLFEF G E :

/*frameworks/base/cmds/app process/Android.mk*/
LOCAL SHARED LIBRARIES := \

libcutils \

libutils \

liblog \

libbinder \
libandroid runtime

LOCAL MODULE:= app process

LOCAL_MULTILIB := both
LOCAL_MODULE_STEM 32 := app_process32
LOCAL_MODULE_STEM_ 64 := app_process64

include $(BUILD EXECUTABLE)

L RTE AN A AT LA b 75 B3 FF Multilib build EER ) —Mul. i LOCAL MULTILIB
HRRG, FHEN zygote LM MR N HF: i LOCAL_MODULE_STEM_32 #i
LOCAL _MODULE_STEM 64 %35l H F48 & B A 00 T 8 R 7 24 FK o

m Android Z iRk 3Tt

M FTH LA N5 ), BATT 4L ™ b7 K g P B € HI1) Android MOA T o g ik
)G, 437F out/target/product/[YOUR_PRODUCT NAME]/H 5% N 4 filidie & B 3 BB 4 P i %
A, {45 system.img, userdata.img, recovery.img, ramdisk.img 5. HJIRE FIX L A E —
SERRENIE AT AL X 4 Z IS BT 14 B HOR 58 AT 4 D e

TL A/ INAS T R4 1) )

Android " W, image SCA LI ARRE WK 2-7 PR .

£27 Android R4t & Il image B X
Image Description

boot.img WEAKIAZIZEL. AREZAICR GEILG /N RHE )
ramdisk.img — AN RSE, JE Android G0 Bl IH OCHE
system.img Android REIEITHEFA (framework FEAEIXH), Kl 201 25 H 1) /system 1705 T
userdata.img BRI EARAEE TR, A/ data BT
recovery.img BERGHEN “HEBEA” BTl R G
misc.img Bl “miscellaneous”, 3% &Rl A 5L Yt
cache.img ZenPIX, gl R /cache Y R

31
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%23 Android JBR T KL HRE

BTG R AT LI 2-11 kKR
N KX booty ramdisk. system —/NEEF RS image HEATIR AT -

System.img

Rootfs RecoveryFs
boot.img recovery.img
Kernel Kernel

Bootloader

Hardware

AE 211 XFRE

2.5.1 boot.img

B boot.img 1 H 4F Ji ikt 2 > B MHI/E T H——mkbootimg, JHSEEIETE system/core/
mkbootimg H' o IXAN T HIEEIN 1R

mkbootimg --kernel <filename> --ramdisk <filename>

[ ——second <2ndbootloader-filename>] [ ——cmdline <kernel-commandline> ]
[ —-board <boardname> ] [ —-base <address> ]
[ —-pagesize <pagesize> ] -o|--output <filename>

—-kernel: ¥55%€ WIZFEPAL (AN zImage) A7 A2

--ramdisk: 5 ramdisk.img CF—/NUEHATEH DN A7 UK

--second: F[i&, FRH FBOCHE

—-cmdline: 7%, WAZJASISEL

--board: T[ik, WRAHK;

--base: H[1E, WIZAshAEHLL;

--pagesize: ik, TR/

--output: i H 4 FR.

W, Gt RGIELEAT A7 FH mkbootimg [fIWE ?

Ho—ml /2 droidcore [ #iF, INSTALLED BOOTI MAGE TARGET, I 2-12 iR

H U mi2 £ INSTALLED BOOTIMAGE TARGET [ /5 (build/core/Makefile), 14 2-13

7] I mkbootimg FEFFI#-Z%02 il INTERNAL BOOTIMAGE ARGS F1 BOARD MKBOOTIMG
ARGS SKFREN, X X5 T HoAth makefile W Lo Wl BoardConfig.mk 52 X[
BOARD_KERNEL_CMDLINE 7EERAE LT 2 4F 4 --cmdline. 2 £ 1% 457 mkbootimg; BOARD_
KERNEL BASE N{E Jj--base %1% 45 mkbootimg.

droidcore: files \ $ (M SRV Elom) : § (MEBOOTIMG) § (INTERNAL BOOTIMAGE_FILES)
systemimage \ £ (call pretty,"Target boot image: S@G")
I INSTALLED BOOTIMAGE TARGET)EES 3(nide) §(MKBOOTIMG) $(INTERNAL_SOOTIMAGE_ARGS) $§(SOARD_MHSOOTIMG ARGS) --cutput 3@
$ (INSTALLED RECOVERYIMAGE TARGET) \ $(nide) §(call assert-max-image-size,$E,$ (BORRD BOOTIMAGE PARTITION SIZE),raw)
$ (INSTALLED USERDATAIMAGE TARGET) \ endif # TARGET_BOOTIMAGE USE_EXT2
AE 2-12 droidcore B AE 213 4R INSTALLED_BOOTIMAGE _TARGET HIHb 77
1% Bootimg.h HF A, boot.img [ CAELEFI U 2-14 Fion.

F AR WR
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1. boot header

ﬁﬁ% V‘] ’fZ E ij] “ %%M 7 — lj‘] *Z E‘l ij] 72‘%(’5?%,% ’ IE}E* bootheader 1 page
A~ page “¥1H], Hl 4KB K/). Header H 40 25 1) FL 4 P 25 m] LA kemel n pages
L3 HT Mkbootimg.c 1) main BRECRIRGN, &S br_ XN amdisk | mpages |[ 20T
boot_img_hdr JZ/I\%*/‘J{ZIK second stage 0 pages
/*system/core/mkbootimg/Bootimg.h*/ A& 2-14  boot.img IS

struct boot_img hdr

{
unsigned char magic[BOOT_MAGIC SIZE];
unsigned kernel size; /* size in bytes */
unsigned kernel addr; /* physical load addr */
unsigned ramdisk size; /* size in bytes */
unsigned ramdisk addr; /* physical load addr */
unsigned second size; /* size in bytes */
unsigned second addr; /* physical load addr */

unsigned tags_addr; /* physical addr for kernel tags */
unsigned page_size; /* flash page size we assume */
unsigned unused[2]; /* future expansion: should be 0 */

unsigned char name[BOOT NAME SIZE]; /* asciiz product name */
unsigned char cmdline[BOOT_ ARGS SIZE];
unsigned id[8]; /* timestamp / checksum / shal / etc */

}i

XAEVEAT A%, FIHZEAN LRI boot.img 1411+, FATTAI LA UltraEditor 5% WinHex 8¢
9, il 2-15 fros.

ATLLE S, SCHERGRIAI 8 AN 745 & “ANDROID!”, thFxh BOOT MAGIC; i 4Ef A 750
fU45 kernel_size, kernel addr %, 1 & boot_img_hdr Z5 A 5E W5

I 4 b 8 9 2 b o d e f
00000000h: SR CIET AL CIR RSl DC 94 90 00 00 80 00 40 :

00000010h: D4 DE 10 00 00 00 00 41 00 00 00 00 00 00 FO 40 :
00000020h: 00 01 00 40 00 08 00 00 00 00 00 00 00 00 00 QO ; ...@....
00000030h: 00 00 00 00 00 00 00 0O 00 00 0O 00 00 00 0O 00 ;
00000040h: 63 6F 6E T3 &F 6C 65 3D 74 74 79 53 30 2C 31 31 ; console=ttyS0,11
00000050nh: 35 32 30 30 20 72 77 20 69 6E 69 7¢ 3D 2F 69 6E ; 5200 rw init=/in
00000060h: €9 74 20 &C &F &7 6C 65 76 65 6C 3D 35 00 00 00 ; it loglevel=5...
00000070n: 00 00 00 00 00 00 00 0O Q0 00 00 00 00 00 00 00 ; ..vevenvnnnnnsns
OOO0O0R0K: 00 OO0 00 O0 00 00 00 00 00 00 00 00 00 00 00 04 -

AE2-15 boot header S

2. kernel

WIZFE T TS Android RZEHIEEAT, Ak “EFN” bootimg H——FRATAT LLid it --kernel 1
TR E WAL SO AR A2 o P A s B RN Ay

I n pages=(kernel size + page size - 1) / page size

AT LAE i, boot.img H1 #4028 U 402 DU 511

3. ramdisk
AMYIE kernel, boot.img T ALE T ramdisk.img. Ho i KAy
I m pages=(ramdisk size + page size - 1) / page size

LA R GORS 5 K)o
FoAt % T ramdisk FOPEARIRTE ST — V1Y, X HLE AR .
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4. second stage

SE S PR BV (I N NN B

I o pages= (second size + page size - 1) / page size
AR H T T RE, BRIATE 00T AT L2 .
2.5.2 ramdisk.img

TRAT AR S, TR MAT A I R UL A 2 —HE “0” “1” Br S —1¢
TTRA LR E A PR R AdRE N A RER I & o 1 ext SCAYH] Ultra Editor $7 74 mT LU R H L
TR S5 jpg BHE SCAEAE Photoshop T LI T o] LLEH] - & SIS A0 5 (A 25 T SCA S jpeg
UG SCAEAS T E IR X, A A 5 B2 — SO ) R R AR T A8 —— E X 88 “ 1
A6\ () R A3 W T BT ISR A

T4, SRS BIA DTN, BRAERE R G COR RIS, 2T, Ja
A MATAE SR T P AN EMRAR . AT AR “ixt” JESUARSCR. “*jpg” e ¥ 4.

Android FJRZCALL “img” NG, EFRBPSCARATHRE R HEA disk F5E8EE
e 75 MBI 2 YR IX 8 R G 2 1, v LLE S — by SR LS R X LS A AP
JEMEIAR CRTH 44 B ramdisk.img 461,  HAb B SO 2R

1 5EX} ramdisk.img AT file iy 4, fF80U01F 455

$file ramdisk.img
ramdisk.img: gzip compressed data, from Unix

KU e gZip B SCAF. BATR A ramdisk.img.gz, FFHEATHEE. ARG
W

I $Sgzip -d ramdisk.img.gz
X 2513 3 5 —AN 44k ramdisk.img 9S00, Ak SCpEEAR T

$file ramdisk.img
ramdisk.img: ASCII cpio archive (SVR4 with no CRC)

MU AT 40, JX ) ramdisk.img & CPIO S04 T .
FERPAT LR #4E

$cpio -i -F ramdisk.img
3544 blocks

PRI Y T AR SCAERSCAEE, SEpl i 2-16 s

¥
# ADD
wl tl e el et wad E
ro.se
data dev proc sbin 5Yys system default.prop
on ez on ez impor on pr # The
e s " fdev/
5,3 : e h i
] # cre Eexpor " fdev!
init init.goldfish.rc init.rc init.sundi.rc init.sun4i.usb.rc initlogo.rle { ueventd.goldfish.rc
fdev/ # d:
fdev/ /de
fdev/ Jdev/
fdev! /den
ueventd.rc ueventd.sund4i.rc

AE 216 Ef

LIS SEHE 2, W F I system H k. data H%BAK init F2)7 (RG0H L R T s —
ANFET) S B A ramdisk.img .
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XFERRATAT LIS N KEUR 458, ramdisk.img FPAEALI A root HE H s IB% (4o ol LL
1E out/target/product/[YOUR_PRODUCT NAME]/root H 3% N3 . ‘B 7E Android R4 A shid
P R LA .

2.5.3 system.img

B system.img 14 ramdisk.img —FFMEHs HORSSAXT BRI — 28 . ARk Jrik b2, BRTELR
AN R, EFEnT LA unyaffs (2% http://code.google.com/p/unyaffs/k# http://code.
google.com/p/yaffs2utils/) KL,

X LPATTRI mount )77, X2 H T4 44 D)l v 7 2.

ARUT

® simg2img

VeI fE, XA TR AT SCAHLE out/host/linux-x86/bin 1.

RS H 5% system/extras/ext4_utils.

Bk T H A HI2) 5 system.img [7]— H 3% F o

PATU R iy 2 ] LLET ) simg2img 1 %

I $ ./simg?imgv——h ' ' '
Usage: simg2img <sparse image file><raw image file>

X} system.img $HAT

I $ ./simg2img system.img system.img.stepl

® mount
¥ b A3 2N B SOk PR #4531 system_extracted '

$ mkdir system extracted
$ sudo mount -o loop system.img.stepl system extracted

IR ARAVE RN E 2-17 Fioasigi R,

- d d - d wd o

app bin etc fonts framework lib media
# beg
# aut
ro.bu
preinstall tts usr vendor xbin build.prop

AE 217 #RE
XU 1Z image SCAFCL T 15 4% /system 1 5 HH AR G N 2 o
2.5.4 Verified Boot

Android 43P TFBCPEAE A TR 2 55 =77 ROM 25 (ol anTiith b “ F.4e )\ 11”7 i Recovery.
JE 1l [1) Boot Image System Image 55), [FIRf 25 R A G 122 A PEar ok T kil

M 4.4 FEATFR, Android 454 Kemel [#) dm-verity IXEIRE 928 T —AN 44K “Verified Boot” [
AN, DU ORY R A S 2SR PR T o BATTFEA/ N TR ) R R X — Rk (5
ARG, DMEEEAT TGRS A fastboot 5N image B AT LAE 28 Hh 01 FosAE 1 J5 B E JEUAL.

P15k KR 2-8 FiniIARIE,

Mg IFHLLAE, MR ¥ Boot State 1 Device State FPRAEAIR, Huil 2-18 B LA gENE:.

35
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%= 2-8 Verified Boot X K&
VN iE % X

dm-verity Linux kernel I)—NKz)), F TAESATIN IR SR G053 X 58 # P CHITcHE 2 Hash Tree £ Signed metadata)
Boot State {#41%:4%, /) GREEN. YELLOW. ORANGE Il RED JUFi

Device State | R e £ H 52 S AF I 5 IR, i85 LOCKED Hl UNLOCKED MFIR A

Keystore INHEAE

OEM key Bootloader f T iiE boot image [¥) key

Device

in LOCKED
state?

Boot

Boot partition

partition verifies against
verifies N—= certificate
against OEM embedded in
key? signature?
1( T
Display Display Display
notification on warning on warning on
loading loading loading
screen screen screen

Wait for timeout Or if user interaction
wait until user agrees to continue

Finish Finish Finish Finish
boot boot boot boot

AE 218 \Verified Boot BEHIE
(51 B Android B 7 3C4%)

BN 4 AR BB 4 : GREEN. YELLOW. RED Fl ORANGE. 14144 )
Device State /= LOCKED, B4 i B 4 54 1 OEM KEY Verification—1 5L 13 115 Boot State
/& GREEN, £/R RYE LM T2 T —4%2 1) Signature Verification, H.45 415 T Boot
State /& YELLOW 5# & RED (LLHSER). 8K, aH My &4 & i UNLOCKED 1), i
A AT K 56— AN B M YELLOW. RED —HEfIHE T 2, #os e ke b5 = s i
FURELE & RS . 55> Android WA IE BRI  F A B R 5 A REIE R 5 3), Wil 2-19 Jir
N VN




26 ODEX /)1],*5

WISV 45 11 Device State &AL K1E (fastboot FLHEft T2RMNIA 4, WA KE4r % 448
TR A e, IR RS IF) data 20 XG2S B8, DMSIE H P8R I 24

aded a different

Your device will boot in 5 seconds. () PRESS POWER TO CONTINU| Your device will boot in 5 seconds. Your device will boot in 5 seconds.

AE 219 BAVRG)

1401, Android REI7E B s R L 3 Bootloader->Kernel->Android =¥, HITE
Verified Boot M¥iltt, ©X 7 XMEY AN . HAKEE, Bootloader 7&#H boot Fil
recovery 7 X [ 5E MR B ER DT 1 Boot Partition M FF ZEARAE fF 22143 X, W1 system [ 22 4Pk
T34, Recovery (1] LAEFI Boot s&HEAZRALN .

AL, TR RN S, BARIRES T B2 AN R . 4545 AT /D 15X boot.img 1)
filik, HALHEINT verified boot J& (1 SCAF 5 HAZ A Wl Pl 2-20 I o

boot header 1 page
kernel n pages _
mkbooting
ramdisk m pages
second stage 0 pages
Signature } boot_signer

AE2-20 HEMTWL

ki T mkbootimg K AE il JRUUG IF) boot.img #b, 4 RATE W 5— /M LH, H boot_signer
CHf Y5 AS H 5% system/extras/verity) SKAE boot.img [ II—A™ signature Bo X N4 25X
boot.img ] Hash 25 3 JEIF(1), ERUAE I key 7£/build/target/product/security H % o

AT H28 K53 X (U1 System Image), WFFEHE T dm-verity SREIE SN 58N, T
dm-verity IATAEH 2 KIEORGNYY, BT RIS 2 108, HR 28BS0 B 47 A B A OC Bt
BHE— RN 2]

m ODEX &

ODEX #& Android IH &G — MBI XFFIRZ TR A K, ODEX AJ DL & BE 2k
SCPAAE . BRI IR IE T H AT 2 THLR S, 58 APK 1 SCH-#B AT i AR % T 4n &) 2-21
FIE 2-22 s BIkEE T
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11 B AR B SR AE ATk ODEX BRI AZIRZ , ADIF RN BT ODEX 214, fE
A LURCE N SRR AN 2 ——IX RS BATA/IN AT P 2 1) K KB (K A

hellfhumt?: /systemn/framework

oid.policy. jar
s0id.policy.odex
oid.test.runner. jar
roid.test.runner.odex
pache—xml. jar

pache—xml.odex

hngr.odex
houncycastle. jar
houncycastle.odex

om.android.contacts.separated. jar
om.android.contacts.separated.odex

AR 2-21 RZEF system/framework T A 53

ODEX /& Optimized Dalvik Executable [ 4755, M7~ [l =8 AR, 52 &k itk 1) Dalvik
ATHAT LMo Dalvik A Android &4 (H AT C& V2] Art BRI R 19— Fh BRI,
MR PR ODEX SCAiEFATTAR F AR AR E A] LAy i UML) 2 4715 R AP Ak

F5 AR W l——ODEX /& Google A T #2/51 Android IB17 RCRMH S H sz —. B
I1501E, Android RGEHADAUL EAE ] Java B H 95 1. FFERR E LKA Java U
% class BB, HEMfR @ —N4 0 dx T ERE % dex SO, 5o dex FIBEYRAE ORI
4 i zip KU APK SCPF. ) ifivt, —/ ML) Android APK 14 4l i Wil 2-23 s

[_ ___________________ =
APK ZH g
Btk.odex
EtreaningProvider.
EtreamingProvider. dex JLfF Resource(.arsc)

|

|

|

Bustenl] .apk :

Bustenml] .odex |
elephonyProvider.apk | Resource (R &8 4b B %I 14D

|

|

|

|

|

|

elephonyProvider.odex
ouchpalModuleOEM. apk
ouchpalModuleOEM. odex
serDictionaryProvider.apk
serDictionaryProvider.odex

AE2-22 R B F/systemlapp IS 5% AE2-23 APK UL ZEMA

AndroidManifest.xml

A1) Android I PP g AN T A0 55 1RO A TR 41 o IRAE R L ZE5NTE APK A Wk
S T E AT LA T o MR HBIN, REH B 2-23 i dex (iR mr B i
ODEX fALI¥1, i+ /data/dalvik-cache " AT XA 1) ODEX Z247), SRJ5 A REAAT N Eh1E . 1
ODEX NZT5EH DEX $2ECHK, FREO M ar BB & 7 Oufe TAE G =4, XAl 76k
PERNBGE AL, A LA

© KT AR I M S

ODEX & 7E dex H&fili FAEFRT 2 Wi H AR B P AIRARA, DRI & R AR S BT Ak 1) A v A R
KIKEE. Her)imit, FRARMURE fE$L( 5 ODEX AE i AHUCHC A PR S S04 CEL AN core.jar. ext.jars
framework.jar. servicesjar &), MR METE UM TAE . XAE LB T RG24k .
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® A T A A

%8 Android RZLAATIIMGE, AU APK H i BAF—A dex 3CAF, 1y H/data/dalvik-cache
Hagx T —A dex 30, XFEWARSIR O — €At A . AHELZ ', ODEX HAf—fr, i
H'E b dex BT v BIARFREE /N, DAY AR AT LA R 481548 0 2 A7 it 1)

21 [ B3R

R FATTE T RGWRER M LRE S 7%, T Android RIS St T 55 —Fh 4
MT+4¢ 5%, Bl OTA (Over the Air). OTA AF% R, ‘EREATLASCHLE B RCATH 0, Ba]
DIAE G S TE . G4k, P BE AT DLE R I SD RRAMAS B TF4, ABn] DL 3R W 2% 70 2%
THe.

AR T OE R, #ATLLEE0 3 AN B

o ERSTIA;

o T

® PUTTH LR

T HEATRIZE — 3K 3 AP B

2710 HEMARE

TR AR A R G g B AR R, g B BE AT B RIS 3 Android 489 1R H A KK
Dol o WA AR BE R T gt HARdr A
| S$make otapackage

ARG AL R S
| out/target/product/[YOUR_PRODUCT NAME]/[YOUR_PRODUCT NAME]-ota-eng.[UID].zip

AR S LR R AR BRI — 28, AN TR 2 . LU g —Fii 07 K

> B b R R SE BT L SO B A4 B HEAS H kR, W ~/OTA_DIFF/old_target
file.zip;

> SRS TS MU, H) make otapackage 4w iF H —ANHTI) OTA A

> KA OTA A A4 J5 S B 2 AL — AN TR B~ , W ~/OTA_DIFF/
new_target file.zip;

> i ota_from target files HIACKE it & 1 2240 L.

XASAAL T

| build/tools/releasetools/ota_from target files

HA IR, SERTT RN ARSI R SER AT TIX— A DX (oG BE A T TN 2
TR T -1 24
FCRpAEEM 2

| ota from target files [Flags] input_target files output_ota_package

JIT AT Flags 408 LR 2-9 iR,

39
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%29 ota_from_target files 2§
z X w M’

-b (--board_config) <file> TERRA P D2 TR
<key>JT] L% 44

-k (--package_key) <key> BRIMLE ] input_target-files f1/1] META/misc_info.txt 3L
IR ST, WS build/target/product/security/testkey

-i (--incremental_from) <file> IR TR R o

-w (--wipe_user data) H UL AR ) OTA (75 et 25 H ) #EBR user data 471X

-n (--no_prereq) R I ) Rl A

-e (—-extra_script) <file> Ha<file>P 2548\ update JHIA 2
s :

-a (--aslr_mode) <on|off> ff(;ﬁii ASLR £

(EABIT N, TATAT IR fr 42— OTA %404

./build/tools/releasetools/ota from target files-i ~ /OTA DIFF/old target file.zip ~
/OTA DIFF/new_ target file.zip

XFEA N update.zip BUE AR HINZE D TR AL —J71H, 0 THRAARER AN, 15T
s RS —J710, EXTFFRIR ARG RGBSR, Bl 223 T E—F G A [ I S 44 4 B
IEF AT AR OTA Z43 1.

2.7.2 FHRBUTRE
ke 2-24 Fro, ATPIRNE WLV SSE AT LRSI OTA TH, 70 AR AE LT AMAIH T2
1. BEEFAR

TERAH TR PRI OTA 0 |- 5 W4 A5 28 -, 44 prven
JFE PP L3 0 B R T T . SR om &
BN OTA BAFH(E V4 1 SD il

(R THIN ITRW BT ML .

o SR

W) RITREAR RS BORAE I AT HE OTA 0, JF %/ ) ()
SHR L LR A HIE P9 102 ST 5

o %P SR AT R ]

P T IR BT AS T, SR AIEE, OTA S 4 0 on s 0T g1 88 o R
O 0 A A T K

FHERT WL, {ELRTH 7S BER T R BB A PSR SRR Y P RO T 51 %
BT, DT A o ASEBOR 72 2 2k UL 8, T EL AT DA SRR A 7 3 s,
BT DR P AR CHE . FIRTR % 0 B4 2R 0 (i HTC) AIZ6 =770 ROM P& (Hu
MIUD #$2 4 TAEL T A

W 125 P30 B 7 T DL 2 WL 2-25 B KB

Pz 3

> AETATHEIONT, IS RIS TidE ASHTION T, R R
— T4 R ST G, LEAIBE s T TFHLA SR AR AT o TR T, 0 4 B LA
ShJE A F M BRI 15




2.7 OTARGH%

> AT IEE AT, FBUIES RS S ARG R . SWME &R UEEME
FEM), BIFRAN G BATHRGE . BRSO, N A% N2 .

> SR UIA], AT R T RS Ay E RO T IR AT o B R R B XA R A
FEARM R RGRA S HAT I, s e W F— DAk,

> RS LTS B L AR R ST (L AR5 R B, R 2% S ) v LA
TRUEB HRCAR PO LB, IS AT ksl mld LT imfe——HE & T A HME N, —
BRI R R, R G BN I R AR

> TR AR LR K (Android RGSCAFATREIARL T MB). XA KHIEHE R, Wiig
R 5 M 4% (GSM\WCDMA\CDMA\TD-SCDMA 25) Sk R 3k, 1EEARILSE . BRIt S vk
AERmS I m AS) RS, ReTRES g R AN . “FLRHE” B v BT e TR,
Q] LALk F P PR S ) Wi-Fi s AT 2.

> FEJE T T A A AR S P A RN T — D T . XSRS E
WORCEAE SD R HF, fir44 4 update.zip.

> HTRRSGKAMNEN, JfidE RecoveryMode AT+ .

AR 2-25 HEFRELSG
2. AHFLR

OTA JH A IFAR & ZHl I P 48 AL 10 5 A 0T B 38— R B e vr, il LAMHALR
RIE AR TH AT update.zip, IR K] SD REMRH KT, RIS TAIEATH BT /N,
FELRTERANA T AT RIBE, T AR MR S< Bt DR SR e AR T 207 5

2.7.3 OTA A% ——Recovery &=z

LRL RN U, BAERA LR RGTHEOC T (NRRAELIE AT,
ToRELHEAN OTA T2 R B HIBT B W MR REKBFRE “ A H7
Recovery AHIC RS E2AE TR 40T H %
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%23 Android JBR T KL HRE

\bootable\recovery
DU KRR LL AL %, XA SO I B AS A el RO PRILE S Recovery JIHLA S 8
TP RIEAT H T

FHHL RecoveryKey

BF?

RecoveryMode

EEREEN
R ?

AE2-26 #EA RecoveryMode FORAE

4 2-26 fizst Android R4tHEN RecoveryMode HIHIWHAFE, o WAEL T PARME LT B4
HENIE JGURE A

o JFHLILFEH KL I E] RecoveryKey #% T

8% Android %% ] RecoveryKey #B & FLJEH Volume+HZH &5, TR A i AN 2484 K58 40
Wk EHEAEAE

® ZRGifEE N\ RecoveryMode

RGAEHLERE L F 25 F 3D BRI A, WA THT TR IR “ R 2T ” 75 :A——4 OTA
BNEGER)E, RETHEE RGN RecoveryMode AT XA B o

3k RecoveryMode Ji, WA SIZIT— N0 “Recovery” IIREIT o IXANFEFFE AT R I 3 225
i 442 /bootable/recovery/ recovery.cpp, H HIE LW JLAN LA Android 2 RS EATVAIE .

(1) /cache/recovery/command INPUT

Android R4 KL recovery I AT, HoARAr 4% U5 TR A4

(2) /cache/recovery/log  OUTPUT

recovery F£/ 74t 1) log SCAF

(3) /cache/recovery/intent ~ OUTPUT

recovery 1£i#i%5 Android [ intent.

Y Android RZEAEIFHLENIE ], & 25 7E/cache/recovery/command ' 1A 77 22 i
Recovery F2/ 75/l “1T55 7. JG8: Recovery F2 /71l AT XA SOk vT LLIIE RS “ 2K,
Wi 2-10 iR

% 2-10 CommandLine & X
Command Line Description

--send_intent=anystring it text %t 2 recovery.intent H?
--update_package=path %% OTA {1,
--wipe_data PEER user data, AR5
--wipe_cache HEFR cache CALHE user data), 2R T
--set_encrypted_filesystem=on|off enable/disable % LA R 4
--just_exit HERH, REER




2.7 OTARGH%

HR A% BT R S 300 LAANIE Recovery AMEANTT OTA HIFFZ, MHWZ “EH ®E” 1
KBS AT, W 2-27 Bis.

~.| Factory data reset

ase all data from your phone's internal storage,

and settings

Reset phone

AE2-2] RHRERH "RELRE"

BT R YR IX PN THBELE Recovery 25 AL AR

W) R

(D HPERGRE TIERT “RE W) ®E”.

(2) Android & %1t /cache/recovery/command H1'5 N “--wipe_data”.

(3) WAEFEKILT command i34, TN recovery.

(4) recovery ¥4 7t BCB (bootloader control block) 115 A “boot-recovery” Fl “--wipe data”,
FAKIETE get argsOBRE T ——IXFERME R LN G, A FIEA erase it .

(5) @i erase volume K T H#% X ft/data.

(6) il erase volume 2K F 4%z {k/cache .

(7) finish_recovery Ki#fx BCB, IXAF¥# H )0 i sl BERE N I I T HLRAE T o

(8) main A ] reboot K

iR FE T BCB &% [ TH T recovery Fl bootloader i) HAHEAF [)—A flash £, W& T
W AF

struct bootloader message {
char command[32];
char status[32];
char recovery[1024];

WCHEHTIHNT Android F 48 )L X P UHIE, BCB 08 N AZAT IEME image HE? V¢4, /2 misc.

OTA JHELRAKIIT .

(1) OTA BRI TS Wi —/ NN E. BxE4 & update.zip, f7EfitfE SDCard 1.

(2) RZi{E/cache/recovery/command "' 5 A\ "--update package=[#%1244]",

(3) RAH )G E] command 4>, FEMHEA recovery.

(4) get args ¥7£ BCB "5 N"boot-recovery" Fl "--update package=..." —— X F£RI LI 15
HE)E, WMol E R 2% OTA JTHR .

(5) install_package JF4fi %% OTA JF4¢td.

(6) finish_recovery [k BCB, IXHfH# i 5k v LAEN IE I T HLIRAE T o

(7) a3 install M5«

® prompt and wait SRR, JFAEREH SN ;

e HpERE (thindkeaibss 720,

(8) main i maybe install firmware update, OTA L iER] fE{L 7 radio/hboot firmware [
SR, AR .
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%23 Android JBR T KL HRE

(9) main W reboot )5 R4,
SR, HEAS Recovery.cpp Y SCEFIIZ 2 IR LGRS T, 528 v AL T RIRGURE (1) ik oK
X BT e R

m Android & %%

HATEATC A% 2] T Android [ AE 24 R G0 KO8 Hl i ) G P e s i B o AN PR 1, 20
FAEEZ A R i, b, —MUER) “HEE” AR RS Uk “fes” K, RZIFK.
KARK— MW AR HE A" 1), HEEES DA ReA W SRR JE .

HOEBEYIEADEF RS A M A — “ RImE” w2 “Bifg” Wk, Moz, Wifg
— AR TR EARR 2 AR, AR E. g H S ST K
R R R PR R T — bug, 7EXHFIEHE S E—T.

W) RURIXAER) . FER N L A BT framework PR SEAN SO, AR T I E O g R ok 2 2E
T image, FRIGILBESRE] T LA b (AAFREAE, SCHFRESOFBRA ALK GEBTN log %
HATERHR) . 2R, IS o] G2 N 2R ep AT —AS, Wil 2-28 s

T T T

AE2-28 TR IR L PR

AT AE A :

o FEFEAPATEIFTE log MLy

RN log HAIBAN R AR RGE A 20, 10 H. log hJBSCEE BR BOT Sk A AT A ) 7,
FT LA AN AT Be MR HERR -

® log #iJF il

FTEN log BT FH B T7 165 eSO vh HoAt s U7 pir FH B0 D790 58 4 — 30, 1y HH AR 7 1K) log 7 S A%
i 1, P A HERR X —n] E

® U SRR B R

HAR Android FIPERGAFE A, (FEME%RSH bug, BIMIXA T RIS EAFER . A
LT AT ME S SO L B B 2 T W 2 BN S B Tz L T

R EASE R R, AFUR RS LT )

XIFAREAS ORI, 5 R A T R N 53 RA RO R R AR 1 Sl O T Lo 4 g
UG I REA S TG AEFIRA S B RPN BT, SRS R GE SO T LU,
BATTAT DA A b AL AR H IS AT TIOR3 e AN 2 T IR R A

R AT A A, R G R A 1 ) e B T 5

Android X 4a i FEIZ HEH BRI 20 W F SR (FREET Java 1S IR O0)

® APK N HH AR 7A0 1) | 4 v

® Android RGitL (WA framework) [ 2 6 o

ANRET RN B AR G, e AT ERER AT LAk Wi 2-29 Pk

APK W 2 deus5ibr FJg—A Zip E4itl, A Zip 80 WinRAR 5854477 )5 Bina —14
“classes.dex” X H——i1X /2 Dalvik JVM BRI SR 0] #4730 (Dalvik Executable), ¢TI1X/™
SCAERAE GRS, AT PAS WA TN RS o APK gn el BRI 41 . )%k, classes.dex IX AN
PELE T P AT AT A



2.8 Android R HF

B

AE2-29 REFNH—PRE

F RTINS )2 2 FATI400E, odex /2 classes.dex £ dex 4k Coptimize) Jar=A:f. —J7
I, Dalvik RN AT TR FRAT G, AR H—J5m, KohnT DL
U7 ) BIFR T ) odex, AN A Ik Al R 4 A0 2R ICEA, B A TE ok T RS TFHL AR 7 18T
MR

B3 S gm Bt fE, FRATT e BRI dex B odex CHF. WIRJE APK WHFEFE, H
T B Zip L B ARG H L classes.dex BIA] () APK JEUR Y classes.dex 2B, H AR
BAGE V) odex SCMF); MW B2 5 FE RS image T ARG (W framework Hi /& 7E system.img
o, BT B Ay v A R LSRG SO SR R . BRI AT DL WLET— /NI A 4

43 dex/odex UM, FRATTH B AL Jar S0

® odex

H TS A AT H ££ 70 Android F3% i) TRE, Horpig % 44 (U2 smali/baksmalio 7]
DATEIX B R 3080 ) BB A «

I http://code.google.com/p/smali/downloads/list

“smali” I “baksmali” 436N YK S5 “assembler” F1 “disassembler”. Aft 4 ZEHIKE
B ? B REE Dalvik X4 7 SEFr 20K 5 I — AN A .
I odex, FHFEESEH baksmali FHLEH AR dex. EARIEII R

| $ baksmali -a <api_level> -x <odex file> -d <framework dir>

-a 85 T API Level, -x %7~ Hbr odex 3, -d 58 T framework #6412, AXAS THFEH
FE U corejar, extjar, framework jar 25— F 41 framework 4, FT DAL HRAE Android YA
TREH out H 3 R [ system/framework M THEAE, B EFR S CHESE—EHIRIF—MEHRX T

WEIWTR (1.4.1 JRAD:

I $ java -jar Dbaksmali-1.4.1.jar -a 16 -x example.odex

R N I iE RGP ) odex (U1 services.odex), 1524 LI T4

Sjava -Xmx512m -jar baksmali-1.4.1.jar -a 16 -c:core.jar:bouncycastle.jar:ext.jar:framework.
jar:android.policy.jar:services.jar:core-junit.jar -d framework/ -x services.odex

FEEATSSSWIRIEVEGURYN iR R E
| $ java -jar baksmali-1.4.1.jar --help

PATEE RASWARAFAE A out Hagrh, BRI T 5 odex FHMHIITAAYRIS, HA M smali
TBIERIIA o B W RAT SRR, AT LABE 32 AR SO K T smali $57%:
I http://code.google.com/p/smali/wiki/TypesMethodsAndFields

RIS TRE I TR N UK, 302 A5 B S g P H IR SRR 1) Java 15 5 S0 o BB IN A0 8 Foke
smali SCAFFEAL Y dex SCfF. HARMGAWTR:

I $ java -jar smali-1.4.1.jar out/ -o services.dex
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%23 Android JBR T KL HRE

FRE TR dex—Java, WSH T .

® dex

WIHRATCE IR odex “ EARAL” Ji dex T, BMAILH L2 ——F dex HALMK jar
SCAF. HATHRIAT I T dex2jar, AT DALEIX BN RS I BB A «

http://code.google.com/p/dex2jar/downloads/list

7 AR T B, HARTE R

| $ ./dex2jar.sh services.dex

I 2K 2R K services dex2jarjar, XA Jar LA S A HI A BATTAR ) IR 4G Tava SO
M4, LA A THRFBL Jar I AZENE? LEAGIH, FRATH A B0 I N log A2 15 4 E 1
G ERE H bR SO, DRI AT DAASE AR AR P PR SCOAS G 4 2 e AR o 1T Lot SR A5 B e o 6 [ 52
0, HEFFAE jd-gui, B —aKEEALI S i ARAS 132 T H .

KR, ARG PERFERL TS T o

s —~, HAET, JLPHTER Android F2IPAESm BRI #RATH T “ARRHIRIE " HiAR, Rgmit
Ja IR 45 BRGNS IR & — € 2200, AR E I BA BRI 1) ARS8 o “ARASIRIE " T LA AL
MR VAL, B ALy R R T, B B Candsng S AR . FEAAKR AR,
VUK FAE LRI B T R PR ERH .

P 1H0IE Android RGE T PN LT 1 2E i Java 18 5 TR R, (HIX AR EA R HAD
WE, b CHRl Co FE1SE b, AR 0 R AR R G R TR S IR SR A DO ) —— 5l
Application [¥] UI Ffi5EA FI2#m), L, FIH Java JFAREGULHE MHEREET, LLRIAD
T EHET OpenGL (EH{HET75F1 Game Engine) K2 5025 F 1 (1) b HF2 /7 W BEIE &R H C 503
CHHEH

fEBE%E Android RAEMIAWIRRE, FFRE N T C/ICHIET TRk L, A Google 7
BIAW e e Tt ) NDK T H%E. NDK [)4FKi& Native Development Kit, 1] LT RS 4#
Android R4 C/C++-45 Native i 5 BT I &, LT A& 0T LL:

o PEEETIBITAE

SERFAIRERIThAE, TJava RERINLEES LoRULEL C/CHEAER E LM ARL VI i, Wk
ARG REAT M REERAR S UG, R H NDK #E T IF K&

e SHICHM C A C+%E

U b S T Sy W, B e KR 3k T S P TTK o

NDK )5 7 B ke -

I https://developer.android.com/ndk/index.html

B L AR, 7E Windows N R R —AN LT MB B B ## AR 5 AT IR E i nT BL T .
NDK SCA 3 n] AR J3CE B0 H AT AL B, ANk 28 737 08, @ BT R H v LR B RGNS
AR R AR ) o () B . NDK BESZ#F Java Fil C/CHHRE S FEMIAR, R I k4l
Native SEHLAIRE . T 75 2 H 21 INT £2AR(H Java Native Interface), ‘& HIAfZT 2 Ab7E T 0] LiL
Pl AL AT JICES 18 5 (R AT JC A& MR o 1 T i —A INT (15541«

public class MyActivity extends Activity {
/**

* Native method implemented in C/C++



2.9 NDK Build

*/
public native void jniMethodExample () ;
}

MyActivity &> Java 28, ‘EIRFES—ANAW]0h Native (% 517485, Bl jniMethodExample.
XA S BUERL C/CH5E KR, FFd 1 AR so SR IERR I - SE 2 INT 4y, &
ATKAE S5 B AT VRGN 4

AN AR T A F ARSI KA TR AR H NDK KA B HI RS P AT C/CH R 4

TR T, EFRIR A TRIHRE T NDK A1, JEAERE T IEMK RGN L E. X4
Bl LS an N JUAS S, FATGE—IAE A INT SR

®  Android.mk;

® Application.mk;

® testNative.cpp.

Android.mk ] T8 —1 Android R, QLGN Sl BAES. CRIRAIA
T YR RIHNEIEA — 2, A BER .

Application.mk H TR VR FFE 7 BT H B > Native Bt CrJLUREAECE SIS, 5
HAPATRE) o A WA T EHI AR EAZ, FATA T BkiL JLAZ O B T -

1. APP_PROJECT_PATH

FRR BRI e SR, AR HEI Android RATBKIARULEMIRAI ST R ICHEI I, 3%
AR TN
2. APP_OPTIM

I TH87R 241 7 release 54 debug JRAS . 1 BRI, 23 AL AR AR BE R 1) — 3k i
SCA s RS 2 2 A2 AR A AR B A, DA R B 5E 22 1) 6L SR 985 B8 O e 5 G I3 ) i o A
AndroidManifest.xml [fj<application>$5%5 ' 7 ] android:debuggable 23 ¥ ERINMEAE T debug, A
it APP_OPTIM HIARSEZ v, W LLHE %) debuggable [ 'E .

3. APP_CFLAGS
BEE X A4K module 3L C/CH+4miFhridio
4. APP_LDFLAGS

T — RV R, AN RO B AR R AT PATRE A 2. A RO i A R R 1
oL, RGUR B IX M

5. APP_ABI

FHFH87R 40 1R T 61 %418 H A% Application Binary Interface, ZRIA{HJE armeabi. AJIE(H U1K 2-11
7R

*2-11 A iE{E
B < K ABI &
Hardware FPU instructions on ARMv7 based devices APP_ABI := armeabi-v7a
ARMv8 AArch64 APP_ABI := arm64-v8a
IA-32 APP_ABI :=x86
Intel64 APP_ABI :=x86_64
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%23 Android JBR T KL HRE

£E & & ABI &
MIPS32 APP_ABI := mips
MIPS64 (16) APP_ABI := mips64
All supported instruction sets APP_ABI :=all

SCAF testNative.cpp H ) P 285l 2 27 (U5 AL SEEL, XF e NDK B 5 @4t 748 0 58 2411 Samples
HREKZS%, #ih T OpenGL. Audio. Std 2 ANJ71H, A XHEEE T LLAAT FEHT,

A T IR, Wil R F NDK S A 14 136 B B 2= )W ?

e {2 0 7 e R R 1) 4

cd <project>
$ <ndk>/ndk-build

H:A ndk-build & — A, 20T

SGNUMAKE -f <ndk>/build/core/build-local.mk
<parameters>

<ndk>¥5 1) & NDK (R 23505845 .

T, .
“clean” 7RI HRLZ TG 128 T 77 26 1) 55 o ) SCPF
“-B” Syl R AL IR E R ) G PR 5
“NDK_LOG=1" H T-4TJF NDK 8 log 14 ;

Ul #=7 ROM g

B T AE PR Android JRAEARGAL, TFR N GBIt AT LLE £ LA 44 11 26 = J7 JHE ROM
KIBEAT24 2], %40 CyanogenMod

CyanogenMod (fijifx CM) ['E J7 M aEWTT

http://www.cyanogenmod.org/

B H 1T H BOH A S22 T Android 6.0 [ CM 13, Jf[A] i) 3 #F Google Nexus. HTC. Huawei.
LG ZZ /N MHIARZ # 4. CyanogenMod HI¥)E ZF Android REBM P T L KK E 153
Google F 7 L FFHIB 25, B A i CM 0T FE 4 e 1 £ I RRCAS BT I () o] e L e 2% ) 7
KAF LR,

4 CyanogenMod & WHAI MR SR 22 i 28 PR RS REURTIE C AR W 2 3RAT IR AR T R I N 2%
O KR FK I IFIXA BB 5. B 2-30 /& CM (3 AR IR 14 .

[ anwroiasaters || omemeem ][
| SRR A || AR
| update.zip | + | recovery |

AE2-30 OMEVEE AR



210 % =7 ROM %44

N IHTERAT 15 0 B AT U -

Stepl. A IER

{EA Porting Z /I, A YUl TAETR LA L 58 e

(D FRE B 45 H) Product Name Code Name- Platform Architecture. Memory Size- Internal Storage
Size 555 &

XL 1R £ 0] LU /system/build.prop U 3RS, Al arE 4442 AL 24X root.

(2) BT R N 1) A AZ Ui

M5 GPL JFE MM A E, Android | R AUAAI % GPL PMXARY A A, AN
PRI SE X 0 2 AT, U T REas Pl 9T

(3) FREUAL A )73 X A5 S

Step2. HA7 3 AN

Vo lpar

® device/[vendor]/[codename]/

WA L S AR IR AEEIX AR AT T

® vendor/[vendor]/[codename]/

TEAN SO P R N 2 AR AR L TR G SR IR, pR kb ) WL 3 20 IS e A YA ] LA
(IS5, B — 26 — RSO

® kernel/[vendor]/[codename]/

LI THTIRAFE N RCAS IS (1) 3077

CM &4t T —/~44 8 mkvendor.sh AR A WA R SCARIf) “HETR 7, A D08 nl
PAZ W build/tools/device/mkvendor.sh SCf o ANIEAR 25 00 N b 5 2T & T LA SO P 843 3C
4, 1t device H 3¢ F ) BoardConfig.mk. device [codename].mk. cm.mk. recovery.fstab Z54%(»
A

Step3. ZiFE—HI T WA recovery image

i PR FERIEIE CM G 126 1 B K X I 7E T3 % make recoveryimage. UWIRAE recovery fiak
KIN Android W& IR BETCIEAE R, 84 nT LL22i1& X/ device/[vendor]/[codename]/recovery/
recovery_ui.cpp ') GPIO Bl E .

Stepd. A _LIRK device H AL github &4, PMEIHAd A AT LAV ) 2.

Step5. 378 vendor H &

A LAZH CM B L A e & YU B HE AL I extract-files.sh I setup-makefiles.sh, Jf4# I 5¢ ik
A H AKX A A

Step6. it CM AL IFa S &L g1 ROM A4, FEFH I AE KT recovery Kol
HRIAZ BT XA FIRITREAR “—at” 1, FEAR BN, Ha .

AR, IR R IEBRA AN S UZ PR T CM AR iRz O I E R R, 03 W A DO ih
A LAY [ http://www.cyanogenmod.org/>K 3k HUHE 22 411 15 4 .
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3351 Android 4RiEREE

F11 makerile A7

WHR 4 M AE Linux 855 R PR FERE, IBA%) Makefile —E A2 P Az T #4010 75, Makefile
POt T —FHLE], LA AT LA R A 2 ¢ AR R L EAE A ¢ AR XA, A <
B, XSEA Makefile JEA— 5 S IR e B4n % TAF. Fsg Lo HOE—Fh “H” s
H, A A A A SR A A A AT AT BRI B T LA e R AR B R 4, tRREHI SRR
BOCRY, B AT ED log 45 .

MHTRTLLE Y, H# Makefile [ “RUN” AR I E s, HB2ELT 97, AR
fta “fa” FAET

Al shell. python 5528, Makefile thi&— /M4, 1 make #2)/7Kf#HT. HTRAHATIAZ
FARF5 ) make fIEATFE, W1 GNU make (Android H¥ 1)) Visual Studio H /) nmake 2%, R4
ERIEA EafEezR, A AR, AR DL SSRGS kR 1 -

TARGET: PREREQUISITES
COMMANDS

XA R T A AN TR RN, AEZe R — YR B 1S, (R i A B AT 16
(1) %% Bl e K TREMI 9 F R4 . {E Makefile U0, TARGET & 7% %4 i H ks SCF,
PREREQUISITES X3 T Hbs BT K #i it i 5 4. 24 PREREQUISITES SCA4: b A A — /N Lk
TARGET #ii, Ha#l<fimk R COMMAND 4 4447, COMMAND ) FLA4 Py 28 B ph T4l
&R, Wi GCC 4miFss. A Sokys:,

T RRAT T I — AN R A (Linux FREEF, SR GCC 4aiddekAE S — AN lisir i) ok
VAR IE AR A 5

YA T ARG (1) 32 TR SO R T 3R 3-1 FoR.

< 3-1 T2 HFNiEBR
X % # W&
main.c F BT
utility.h P T — NI PR B (getNumber) 75 1
utility.c AL T PR getNumber (IS, getNumber pfEUA S (A SR [l —AME, B HoAhAF 51 ) ThBg
Makefile T4 TR

FATSERFE — T & TR b AT Yk



3.1 Makefile A7

(1) main.c FHEFTEN—41EA], Hit getNumber() & Z iR [FI{H .

#include
#include

int main(int argc, char *argv[])

return 0;
}

WO~ O TR WA

{
T printf( , getNumber());

(2) utility.h H, AULAEXT getNumber HE4T T B £ 1
1  lint getNumber();
2

(3) utility.c 1, Z3HH T getNumber [ & 5L o

#include

int getNumber()

1

7l

3

4 {

5 return 2;
6

7

(4) Makefile X, gl REn) “MRl#H 7.

SimpleMakefile:main.o utility.o
gcc -o SimpleMakefile main.o utility.o

1

2

3

4 main.o:main.c
5 gce -¢ main.c
6

7

8

9

e

utility.o:utility.c
gce -c utility.c

1

FRYFRTTIE RN IR 7, XAEAIE 3 4> TARGET, RfI SimpleMakefile. main.o /% utility.o.
Hrpr SimpleMakefile #KH5t T #5410 main.o Al utility.o JU) X5 EIXH R C SO AR
e B AT 1 L A make iy 4ok 2E i SimpleMakefile 7] 3047 S0 1847 45 B4

ding/Foundation Ex81 SimpleMakefile$ ./SimpleMakefile

Hello, getNumber=2

KRE—ANEHE TN Makefile 7nfil, (A “BRER/DN, AAHEA”, BRI EATEWHER T —
A Makefile 45 it Make T HARG AT KN, AR 2 a5 N H BT A Phos F
—ANERIGRIER R WOR e A SIS ThEE,  nT AR SRR S &R 38 ] BUIIA - Fil
A LIRS 2 R N . W R ik & SimpleMakefile F2 5 1 % —A> Makefile kA, FIRT—/MH
Lb AR AT T .
OBJECT = main.o utility.o

1

7

3 SimpleMakefile:$(0BJECT)

4 gcc -0 SimpleMakefile $(0BJECT)
5

6

Tibh, BANETE AW Android 9 Pk R S8 H WK L8 Makefile g% 40 1
SEYITLIN

(1) Target-Specific Variable

X PR BB AR ) B AR R, B R R E B H AR R R o R i X A1
PRIVATE_DEX FILE Z%Hi:

/*build/core/package internal.mk*/
ifdef LOCAL DEX PREOPT

$ (built_odex): PRIVATE DEX FILE := $(built dex)
# Use pattern rule - we may have multiple built odex files.
$(built odex) : $(dir $(LOCAL BUILT MODULE))$% : $(built dex)

$ (hide) mkdir -p $(dir $Q) && rm -f $@
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#3F Android BiIFRE

add-dex-to-package)

hide) mv $@ $@.input

call dexpreopt-one-file, $Q.input, $@)
hide) rm $@.input

FATHE, Make 23 15 SeM AU, AR5 A S M F - e 486 H AR AT AH B R 4 DA A
et 4 Make $UTH] LR ATE AR, ALk COMMANDS #2r I3AT . A W3
TTEHAE COMMANDS (ZE£1X/M75cH, add-dex-to-package 21 f # PRIVATE_DEX FILE)
f# I $(built_dex)iXFli4x Ja B os KA A4 Filg 2

[K24 package_internal.mk /& APK it NSl (] AS G 80N TN 4D, Fibhe
AN R L R b 2 2 A . Berisiid,  $(built dex)(FME A ANWIAEASAL Hr K)o 1115 24 J5 2
[1)$(built_odex)7EHAT H ) COMMANDS I, $(built_dex)P{EF & “W2ANAE” T, B,
7t COMMANDS " H#:8 H & A v] G B0 nT T )45 1% 911 PRIVATE_DEX_FILE w2 & T
$(built_odex) KW (1)K E AR X2 M “PRIVATE” Pr&iai& 30, Wi, Jig
HRAIREE AT A 4Y,, PRIVATE_DEX_FILE 7R E e HBRRUU sp 52 AR, 3X ki
BEARIIE T G PEPAAT B B TR A 12k

(2) Static Pattern Rules

35— Android % PERIAHH WLIK) Makefile 7272 Static Pattern Rules. ‘& [ #LAUAE A Py
ﬁﬁﬁ\ “I”, ﬁﬂj:EEﬁ%:

TARGETS ...: TARGET-PATTERN: DEP-PATTERNS ...
COMMANDS

AR IEVEL W N T2 BArmdz s, B B stie— AR Sk ya i -
| foo.o tcc.o bar.o : %.0 : %.c

EIXAMEI T, TARGET-PATTERN 8 — “%”, ‘&5 TARGETS 4 H (1o £ AT,
T LS 216+ (STEMD: foo tee bar; {5 2 f¥) 1]+ Hl DEP-PATTERNS "I “%” TS, M
M AANTR) H k2B O E A K %2 (foo.c tee.c bar.c).

Btk 4h, Makefile S2Fr FIRATIR 2 m g FVAFIREIN, A5 S35 34 Ak AT 2 B AR DG ek —
TR, DME R 5 S H AT B A% Android Zw i RS HT T RS H A

m Android 52 &4

IR 2 NAEYIR AT Android Mg RGN, #REAT — P ——iX e —kib N “HIE PR 7,
DA B R L AR A BB PR i, B RS BRI R, FE A n] LU s . XA R
At T ERATT BT e P SRS R o a0 (RSP AR SR LR IR B L AR — M, G R = AR B
WarTa51, IBAMAAEE LSRR T .

45 I Android 4 iF RGN R LI T AR W IR A E, A K A R KK TG 2 “ B
B0 Rl 2 ALE Google W Android REEAA G 2006 4, ABATE XN it R L —k “ KT
K7, O HBEAPHA:

o LRI R HT R AT, DURAIE AT LA IE A A e L T S g R R

© LLANDA T G BRI Rt nT LA AR ST oK, AR R B

FEARREA T, Android 3E T 2Bk JEUUFI SR, A FEIHANE T

(1) [A—BAS S F g B WA R R 2 H Ao 40 B T DASR 3% 3247 T 84 i O B4, th
A CAg PE Y Host P65 EREF TR (BHUEE . flilh TR,
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(2) Non-Recursive Make: 1997 ERIINEA iR AEH H XL IR, %44 (Recursive Make
Considered Harmful), JLi%.00 AR FRATZE KR H i Nk H ME— 1) Makefile k41247 SC1F
A sh ki, JEXTEE T ERMES N2 Makefile [IOEH . A{EIX R 18 SO M4 SR L RE R 2 T 1R
KEsgm, nfLAyi E 214K, Android 2% R 401 T AAKESLIE & K H Non-Recursive 1) 5730, 7%
R IR ] LA i — NI e 3.

(3) AR I H A AT AR AT SRR ) G PR R o EEAnFRATTIE T At SERMLT X )
libart.so, AN AZREM NI LLIXAS so FE ORI g BE TAE, 1A TR AR 2 FA 1 H
G o

(4) GaiEr =AW rh A R SCE, DA A 28 1) 12 45 SR AR ARHS 75 BEAE A7 it H sk Bk 5%

TEATT NI L, AR RECH B R f A2 s 1) 77 20K Android 4 RS0
KBS AT P Ay BRI L X B Tk, RS nT LA D B HEA G AL ] 0 N 5
BER, AL T &M% R B, HREGWEMERT . b, AEEEER Tk
WA R Pk vy LR S 2% — R aie R LA Bk S W B A 2 e SE B, DAL 1) i 8 5%

3.2.1  Makefile ik ##d 94 =

HOMEE N CAEER T, §—/N 1% SimpleMakefile 1% TARGET K¢ R 55
AL RSB, AR ARy “Makefile AR 7.
FAMFLL b — N TR H D], a5 RO, &l 3-1 pros.

SimpleMakefile

AR 31 SimpleMakefile Btk

XIS R 8 6 O FA 4% IR TR U 20 Android i R G- AL T AT RE, R RILASD
TN A R TT Y.

3.2.2 Android RIFR G RER
FAIXF Android gn i RAE TS, HLTZEA A 3-2 Fios.

|ttt || bt | s | 11 |
AE 3-2 Android fHiZRFHIMRIRLY

DA Ay J 25T Makefile SEHLIY, FITLL, BEANG 18 5 S8 I AZ O ATD AR A2 anAnT 4 b ) 2t A0
Android R PEI W K Java, C/CHEZFME T, i Hi&4rh Host 1 Target 25 AW ¥ H
P, B E IS AT B AN 2%, T B IRATEA I AR AU PR B i #5 3 TAE (9 iy
(1) IDK 11 Make [¥]RRAS & 7736 2 223K D S BEMI AT IS FE A I AL 2 (1) Make SEI %A KK 7%
s, AR Android TR K, Jir AT A0 AR AR MEE 0 IF (0] ) A3 4 s i R4
(1) — AN EEAT S W24, 14 system.img. boot.img. userdata.img 55, FAITE/GEL/N 14
A RN AT

53
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3.2.3 #IRTI = droid

PR s — R AN G R A N R 2 H A= ?

EREATRE S EEN, AR T TN,

HE M1, PR A (Hbln SimpleMakefile) A SE & 34N TREIR H ) “ HArr=
V) ——CRIUSATAEN SRR 2D, Rl e XS Android RGUIXFHPESR KPS
BB AR AT ST HE A “Ih H bR ERRRE THERSEN “EWNHREIER”, AGH
ANe—NHEHIER “TARGET”,

B N Android Y55 TREHIRL H sk /0 tmld, N Makefile SO it RGN . 7]
UG, & R — MRS, B85 T 75— Makefile 3 (build/core/main.mk). H
PRUTF iR

/*Makefile*/

### DO NOT EDIT THIS FILE ###
include build/core/main.mk
### DO NOT EDIT THIS FILE ###

XA S 1) mainmk SCAFA ETATAUS, X T Makefile SCROR B LEECRH . 7346, B X
WL 5 TR 2 A A A, AFAHIEAN U R Bk ARSI T . BB A DR,
kiR Zw)E “HimiEL 7,

T XARE, WR—IFEIRA TS Makefile SCUE—ATATARS, IR AT AES: “HHfEThk7,
HBURF ] Makefile MO ML, LIRS A VI RSk H . 2488, Android REEH
WA ] ANMG SimpleMakefile ] 7 HSFE— H 748 Wil $& SRR 5, IFRAIOA SEAE A0 1) 4
H—ERSE B I HOB I8 2 T5 EE A U TR . X BRI Make 1 TAE AT — & B2 B I 2L
Prifi s R S5

(D) FTERIARZE, WMiERE T EFEEA LR A L3R AT17E Android REE 4
“make” T2 Hl “make sdk” M4 IEL R STIRAR], X2 EATT 3 AT T BIARAS R AR

TERA WA T7E B HARI TS 00T (AT S 400 “make” a2 RPATH1E), A
A EERIG A Make 14 ERIN MR R o X 4 R0 b [ AE SR IR R AT 1 HE B
Makefile i — 3 B4 5 % Target HFBUNT o WERAR clean 55 H bR e ST 4R 067 B R AT BE
SFERE N,

(2) JR Ik Make Fi/p2e%t makefile H (1) N 4% BOIP AT B 450 T o — AN SRR Ad A ik
SN EIOPER, J:

o WAL PR AR an AT

® i KNI AR 1 BT A MO 5

® I H B R R, A BRI AR B H bR SO

HFIR T 1 Makefile FIZEAFN)SE, 6HE main.mk BT LLR R, “make” iy Xt K
AT AR Y S droid. B R IXFEE LAY

/*build/core/Main.mk*/

# This is the default target. It must be the first declared target.
.PHONY: droid

DEFAULT GOAL := droid

S (DEFAULT GOAL) :

MR o] DA UERRAT TS5, B droid #ft /& “default target”, T H. “It must be the first
declared target” ——H AN IX B droid i A& — AN RN 7, A2 T2 FATTIsE S T AN E LA
TRIUEE 2B — NI H AR
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M2, droid MIILIE “HEM)” SEAEMEE  SCIIWE 2
P LG, 2K mainmk J52:N FIEH 2 /N4 droid HEAT T2 L. 1 HARYE
TARGET BUILD_APPS {ilIAIR, HILT A 2. @ M ETR:

ifneq ($(TARGET_BUILD_APPS),) ##R4RiFarp, MAZENRS

.PHONY: apps_only
apps_only: $(unbundled build modules)
droid: apps only ##XFIERT droid AT apps only

else #3F TARGET BUILD APPS MIfEN, HNEERFBIRG
$(call dist-for-goals, droidcore, \
$ (INTERNAL UPDATE PACKAGE TARGET) \
$ (INTERNAL OTA PACKAGE TARGET) \
$ (SYMBOLS ZIP) \
$ (INSTALLED FILES FILE) \
$ (INSTALLED BUILD PROP_ TARGET) \
$ (BUILT_ TARGET FILES PACKAGE) \
$ (INSTALLED ANDROID INFO_ TXT TARGET) \
$ (INSTALLED RAMDISK TARGET) \
$ (INSTALLED FACTORY RAMDISK TARGET) \
$ (INSTALLED FACTORY BUNDLE TARGET) \
)

dr;id: droidcore dist_files##SHFENRFH, droid BEHIXR
endif # TARGET BUILD APPS

M ETRIX BRI ] LA, FRATTBE AT DAGw R38N R 48, m] DLIEFE Hgw it App. 28 %ot
i 137 5 e e b ——b i droid L AK#5 T apps_only, 1M i & Xt — 2 B ¥k T $(unbundled
build_modules) &, MR 7T LA HAT 54T

YN R RN E L, W LIRS “else” HATINE. RER, XB% droid W

A~ PREREQUISITES: droidcore 1 dist_files, 41 3-3 fizs.
FATREAE )5 B2 LA N1 B AR 3BT droideore AT dist-files.

HIFBN RGN R4 apps I

oo SR/ AR AT

apps_only
$(sunbundled_build_
modules)

A[E3-3 droid R

3.2.4 main.mk &

PHi# droidcore H dist_files Z [if, FATIETEHE /M1 main.mk JIA SO 4K o B T #4)%E droid
SIS, mainmk A7 — KERIN B R T 78R JL .

> O GRS A I

Ebtun Java FRASE S5 A K, MATHLEE LA make FRETZ0 s TR E AL . Qi FLIX sefh
WHEE, —BIE T RE S,

55
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> AT LB B E A P

Pean i AT H TR 5 75 2 AT B CAE, &80 TR,

> 5| HAth Makefile SC4

X SAEHEA mainmk PARALFTIL, 4151 config.mk, cleanbuild.mk %%,

> WELRTE

XA JE AR B ROE T g PRI R AR S R

> SRR ) S

Android ¥ R H I LT ADREL EARHE T &R 84— e 7 %, i print-vars
PRECH THTED— B AR 3, my-dir 7] LLAITE 2 [0 B AL 11 %12 4% mﬁh@;ﬁﬁzxﬂﬂcﬂ]ﬁﬂéﬁ'ﬁ
Makefile LA — IR FE X

AR A — 71 A D jil Android ZRGEIN I € Tl B #% T S0 Aan ™ JUAN A ST A

vendorsetup.sh

AndroidProducts.mk

BoardConfig.mk
Android.mk

Hrp vendorsetup.sh & 7F envsetup.sh 4 1), HAth LS Makefile (13 FH i B SR H 9%
Rl 3-4 Pros.

K] 3-4 Rf LG REHUE 2, Android.mk #2855 A4 main.mk P, BA) iR, AR A
BRI ATPROE LS AT A= ” LA “P= s B YE”, T 5 A 2 7% I8 1% ah i) “ B4 A pli—
FEAS “FAE” HEH A Android.mk #4538 . HCANFRATTAE ™ — & AL, oA e N B R R A
M REENE (2 KRS, 2 LCD. @& WEEEESE), B4 2% I8 e g “F107 dp (5
AR BE e B2 SCHAED,

A G R Tl A2 mainmk, FATANERISCIAEZ AT LA K. F main.mk [7]
FERE LA configmk, XALHL “HE” WA T BLE 2 “/ i ek i ” — B T
BoardConfig.mk ! AndroidProducts.mk X /> “ & 5 £ 7 o2& S48, HoAth i javac.mk (H
THER A TGN java SiiEds ). envsetup.mk (ST FAEEAR & (1) 52 ) 5 Makefile & T LA U
. %34k, BUILD #4148 & (HI BUILD HOST STATIC LIBRARY. BUILD STATIC LIBRARY)
2 A X LA T

envsetup. Board version_ product_ Android cleanbuild.| |definitions.| | Android.
mk Config.mk || defaultsmk || config.mk || Products.mk mk mk mk

T T T T

] | |

1

main.mk [|config.mk

[

/S

| T
| | I !
| | | [
| | I | |
1 | | |
l i | | |
! | I | |
! | I | |
! | I | |
' [ [ | |
' | [ | |
| | ! , |
| I | | |
| | ! , |
| | [ | I
I I |
| | ! | !
I ' l ' |

|
| ! | ] |

| |
| |
| |
| |
| |
| |
] |
| |
| |
1 1
| |
| 1

AR 3-4 FTE Makefile f9IE B FE
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#* 3-2 Fiznse Xt Android 2 R4 M) B Makefile SCHFIN S — R, AR T B3

5%,
*3-2 FE Makefile 3TN
Name Description

main.mk ARG LT3

config.mk =GR ) F s

base_rules.mk D1 AR G0 T SR IR SRR 2 S PR AR 2 — )¢ ALL_MODULES, ‘& fioii5%
Android.mk "'[) LOCAL_MODULE %3 In#)4x Ry o b, AT ORIEFT A B 2 5 3A R
G
SIS EIAEEH (978 5 LOCAL_BUILT MODULE I LOCAL_INSTALLED MODULE (7
F| ALL_MODULES )& my_register name, & & UM TIX P40 ),  JWHIRIRAE W0 T -
LOCAL_BUILT MODULE=out/target/product/generic/obj/JAVA_LIBRARIES/framework
intermediates/javalib.jar
LOCAL_INSTALLED MODULE=out/target/product/generic/system/framework/framework.jar

build_id.mk WA id 5 X

cleanbuild.mk clean #AFE & XL

clear_vars.mk

HA UL LOCAL Fk AR R G &, T—/MTaBFIEHINHT R

definitions.mk

PO T RS B e X

envsetup.mk

OB SR BN A AR i, VR ELS envsetup.sh X 43Tk

executable.mk

113% BUILD EXECUTABLE {1 44528

java.mk

1515 java il 5 MO SEIL, /2 java library.mk JE5Efl
Z R G REE

\

W

host_executable.mk

)=y

177 BUILD_HOST EXECUTABLE [ HLAKS2B]

host_static_library.mk

% BUILD HOST STATIC LIBRARY (¥ A4 S2E]
, A2 BUILD XX 28 s th 44 HX R () Makefile SCHS28,  PRARR 5 IR

EHJE?

product_config.mk

PP RS, 8T config —4>

version_defaults.mk

IR AR, BRUEAh:
BUILD _NUMBER := eng.$(USER).$(shell date +%Y%m%d.%H%M%S)

457 P82 8 Java R IR VR AOG RN 3-5 .

ALL_MODULES+= @m; frameworks ext)

| LOCAL_BUILT_MODULE ‘ ’ LOCAL_INSTALLED_MODULE

jackenabled

|common_iavalib.jar l | full_classes_jack l

static java lib . -
not static java lib

lfull_classes _proguard_jar/full_classes _jar| |built7dex || java_resource_sources

I java_resource_sources |

AR 3-5 BAMKHILAR

Java.mk T T 2 A R R L P AE N, AL EE:

57
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LOCAL INTERMEDIATE TARGETS += \
(full classes compiled jar) \
(full classes jarjar jar) \
(full classes emma jar) \
(full classes jar) \

(full classes _proguard jar) \
(built dex_ intermediate) \
(full classes jack) \
(noshrob classes jack) \
(built dex) \

(full classes_stubs_jar)

$
$
$
$
$
$
$
$
$
$

RIS ) B AR IR W3 3-3 BT

%*3-3 EREHIR
T B X} Rz B AR =4 = Tl

$(full_classes_compiled_jar): \
$(ava_sources) \
$(java_resource_sources) \
$(full_java_lib_deps) \

classes-no-debug-var.jar $(jar_manifest_file) \
full_classes compiled jar | B¢# $(layers_file) \
classes-full-debug.jar $(RenderScript_file stamp) \

$(proto_java_sources_file_stamp) \

$(LOCAL_MODULE_MAKEFILE) \

$(LOCAL_ADDITIONAL DEPENDENCIES)
$(transform-java-to-classes.jar)

47T JarJar KLU :
$(full_classes_jarjar_jar): $(full_classes_compiled_jar)
(LOCAL_JARJAR_RULES) | $(JARJAR)

full_cl jarjar j 1 -jarjar.j
ull_classes_jarjar_jar classes-jarjar.jar @scho Jarlar: $@
$(hide) java -jar $(JARJAR) process $
(PRIVATE_JARJAR_RULES) $< $@
full_classes_emma_jar 1ib/ classes-jarjarjar S(full_classes_emma_jar): $(full_classes_jarjar_jar) | (EMMA_JAR)

$(transform-classes.jar-to-emma)

$(full_classes_jar): $(full_classes_emma_jar) | $(ACP)
full_classes_jar classes.jar @echo Copying: $@
$(hide) $(ACP) -fp $< $@

$(full_classes_proguard_jar) : $(full_classes_jar)
proguard.classes.jar 8{# | $(extra_input jar) $(my support library sdk raise)
noproguard.classes.jar $(proguard_flag_files) | $(ACP) $(PROGUARD)
$(call transform-jar-to-proguard)

full_classes proguard_jar

no-local (&3 with- $(built_dex_intermediate): $(full_classes_proguard_jar) $(DX)

built_dex_intermediate local) / classes.dex $(transform-classes.jar-to-dex)

$(full_classes_jack): $(jack_all_deps)
full_classes_jack classes.jack @echo Building with Jack: $@
$(java-to-jack)

$(built_dex): $(built_dex_intermediate) | $(ACP)
@echo Copying: $@
$(hide) mkdir -p $(dir $@)
$(hide) rm -f $(dir $@)/classes*.dex
$(hide) $(ACP) -fp $(dir $<)/classes*.dex $(dir $@)
ifneq (S(GENERATE_DEX_DEBUG),)
$(install-dex-debug)
endif

TR RS 3-3 PRB O TR, AR javamk X JUANEE & 2 [AAFAEAS AH
HAKMOC R, W LATGE “ PRI

built_dex classes.dex
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built dex-> built dex intermediate -> full classes proguard jar -> full classes jar->full classes
emma_jar->full classes jarjar jar->full classes compiled jar->java sourcestjava resource sources+
full java lib_deps+jar manifest file...

IR, WRTTA T Jack %%, MARMBR ARG PTAN . Jack 5155 17 X — N EM
DO, B HRAERRAN dex XfF——AAE Static Java Library H500 N & 2L
% jack LA .

3.2.5 droidcore T &

FEGi1EHEAS Android R (A RS App) HITEHL R, droid fK4#i T droidcore Al dist_files.
X — /N ESRA T T droidcore 9 s R AE G FR . JEREIU E LA -

# Build files and then package it into the rom formats
-PHONY: droidcore
droidcore: files
systemimage

(INSTRLLED BOOTIMRGE TARRGET)
({INSTRLLED RECOVERYIMAGE TARGET)
(INSTALLED USERDATATMAGE TARGEET)
(INSTALLED CACHEIMAGE TRRGET)
(INSTRLLED VENDORIMAGE TRREET) °,
({INSTALLED FILES FILE)

A LAE 2, droidcore MK T 41 3-4 /s )L/ Prerequisites.

Ak A A AT A A

%34 droidcore A prerequisites
Prerequisite Description
files RTINS LS, BATSERRE X
systemimage B A2 B system.img
$(INSTALLED BOOTIMAGE_TARGET) B4 i boot.img

$(INSTALLED RECOVERYIMAGE TARGET) | #/E/¥ recovery.img

$(INSTALLED_USERDATAIMAGE_TARGET) | ¥’E /% userdata.img

$S(INSTALLED CACHEIMAGE TARGET) 4 2E % cache.img

$(INSTALLED_VENDORIMAGE_TARGET) 4 4E B vendor.img

$(INSTALLED FILES_FILE) 4 42A installed-files.txt, I T-idsf YT RGH I LBEMNFRT . FEARREEL

KJUAS “SGukaett” B BRESRARL, DRI BT T PRIE R LA KA 3 A

1. files

&SR

# All the droid stuff, in directories
.DHONY¥: files
files: prebuilt
% (modules to imstall) *
$ (INSTALIED ANDROID INFO TXT TARGET)

(1) prebuilt, “prebuilt” t & — M HAx, E 6 T$(ALL_PREBUILT) & . ALL_PREBUILT
BURIH TSR RCR, BT Capi ks, @y & 8 PRODUCT_COPY_FILES.
(2) modules_to_installe WA FRIT/R, XN ERME T 2G0T B LB,

modules LAl o= 3 (sorc
4 (ALL DEFAULT INSTALLED MODULES)
% (product_FILES)
% (foreach tag,3$(tags_to_install),$($(tag) MODULES))
% (call get-tagged-wodules, shell $ (TARGET SHELL))
s (cUsToM MODULES)
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BT L, SR BERERA 5 A T o), BeAZ Lo )72 1 TH P A

» product FILES

G iFi%r 7 b LA C S0 E . 5 product FILES 45 HA%IE A )42 product MODULES, Jri# |
2T PRODUCT_PACKAGES [MAbBE45 R . ] 5 2, product FILES J&# modules (LG
framework, Browser) 7% 3% AFRIFIK,

> tags to_install FTX} W H Modules

7t Android Zi BRI, BEHUE AT LR E 9w EAR G 1K, 41 user. debug. eng. tests. L4 %
REPAT AR, AT LR S 96 I A 1 8 M RE T 280 H R DO e B A4 o

ELUTF RN A S IR G i N R 48 T eng A, IS4 BT 5 I G (PR ER A 4 HE B A1 B
BRI ARG Z S HARTT S, $(tag) MODULES 722 & 5 15 8/ J& eng MODULES, Ji# X
1 bR #Y get-tagged-modules KiE— TR :

eng MODULES := $ (scrt
% {call ges-tagged-modules,eng)

${e2ll module-instzlled-filss, $(PRODUCTIS.S INTERNAL FRODUCT) .FROD CT_EECK&GZS_ZNG}] At

debug MODULES := 5 (sort

$icall get—tagged—x:d:;es,debug] AN
${e2ll medule-instzlled-files, $(DRODUCTS.S IH-LFﬁAILPFBDUCT-.ERGDUCT_EECKEGES_DEBUG}] k!

!
PR RIAT AT get-tagged-modules 1) e £ S :

# Given an accept and reject list, find the matching
# set of targets. If a target has multiple tags and
# any of them are rejected, the target is rejected.
# Reject overrides accept.
# $(1): list of tags to accept
# $(2): list of tags to reject
#TODO(dbort): do $(if $(strip $(1)),%(1),$(ALL_MODULE_TAGS))
#TODO(jbq): as of 20100106 nobody uses the second parameter
define get-tagged-modules
$ (filter-out \

5 (call modules-for-tag-list,$(2)), \

5(call modules-for-tag-list,$(1)))

endef

ATLLE R, XANREOEA N ali TS tag BORMRIES, MREGAFHET " M
AR IS OL. TIHORYE, D HAREET R BRAE, XY R4 ARSI, AR

CHIEERZ” WS AR modules-for-tag-list K SZEL . o UWIF:

# Given a list of tags, return the targets that specity

# any of those tags.

# %(1): tag list

define modules-for-tag-list

5 (sort §(foreach tag,$(1),$(ALL MODULE TAGS.S(tag))) )
endef

T RN, main.mk 75 82 4m B FEH A S 4T modules_to_install AT 47 TR E, HIW
W ZARANTE A 4RI S TR 4

(3) $(INSTALLED ANDROID INFO TXT TARGET)#J4= e BT RT N AEE AR, 13523 n)
DIE A5 2] BAT 5047

2. systemimage

systemimage B E AE build/core/Makefile H':

S(INSTRLLED_SYSTEHIMAGE]: S(BUILT_SYSTEHIHAGEJ 3(RECOVERY_FROM_BOOT_PATCH] | S(LCP
@echo "Install system fs image: $@"
% (copy-file-to-target)
$(hide) $(call assert-max-image-size,$@ §(RECOVERY FROM BOOT PATCH),$ (BORRD SYSTEMIMAGE PARTITION SIZE),yaffs)

systemimage: $(INSTALLED SYSTEMIMAGE)



3.2 Android RiF&R S

AHMEF H, IXASHEI) 85 L Prerequisite A£$S(BUILT_SYSTEMIMAGE), ‘&l systemimage
— AL A Makefile SCHFHE 1. % system.img SO @ &R AR ), R
COMMAND #:

I $(call build-systemimage-target, $@)

ZH “S@” & Makefile & X — AL A R, LT targets S .

IXFE AT LR Eh g i3 Y system.img T .

MK, droidcore $ T E R LM T A ATis AT FE) P AL, fL$E system.img, bootimg,
recovery.img %%,

3.2.6 dist_files
R A5 droid I8 5 — AN, B dist fileso ‘EAEREAN i H P R HBLT —k, .

# dist_files only for putting your library into the dist directory with a full build.
.PHONY: dist_files

Vi Android 9B, 4B FARTAURAEAING, 275 out HEE Freb 10 dist LA,
FIFAEEH A R, TORRDL T, SRR T, R Ao B A i P R
SO, DR T L B

3.2.7 Android.mk 8948 S £ )

— AR R B AR ) 2 SR RGN . — 7 TH, A DR T A REER A R 0 1 IR Oy
KU T ARZMBRM s 5 — 510, B GEAE R [FIRE T LGSR 3RO, AT AL S T
JRIR A SR 2 2%

BATE A — R RS, Android RS AR 2 1700 H 4L . — KT I #
RS, BT LIRS RGN 2 58 = sikst, INZEA RIS IS R
PEo b —SK BB ) 1 A BN S FAT W R I HEAS APK N AR 7828k Android R4 B 4
FEST “ERMET BFTFHA T EAREA ST e ve it R .

A, RIUFRIBNAY REERHX R A 7 M5 R AN TG EEAER 2 i 1] 2: 08034 Android
iR RIS VE R, iReSE B L A TG SR——1X w5 2 B DO Y b T R R BIHL N S S5 R RE L
AT IEE B A N T, AHFRATIAS B8 A1 1hbsgh 5 1) SR K SR Db 2003 il e B AL B A e T2

X5t /& Android.mk [¥]— K& SCTTE

Android.mk 7EEEANEES T2 PRI OL,  PRAFAS T SR SRE— T AL

Atz 22 B S0, SO AT 8 18 DR ORI 9 190 2R 0 1T DRUIE AN 2 RS R 2 1 T ) A0 H
P 5D TRE R BT Android.mk AN INRES 3 R I FE (7 main.mk H52 X0

ifneg ($(ONE_SHOT MAREFILE),)

include $(ONE SHOT MAKEFILE)

CUSTOM MODULES := $(scrt §(call get-tagged-modules,$ (ALL_MODULE_TAGS)))
FULL BUILD :=

# Stub out the notice targets, which probably aren't defined

# when using ONE_SHOT_MAKEFILE.

NOTICE-HOST-%: ;

NOTICE-TARGET-%: ;

else # ONE_SHOT_MAKEFILE
#
# Include all of the makefiles in the system
#
# Can't use first- makefiles-under here because
# --mindepth=2 makes the prunes not work.
subdir makefiles := \
5 (shell build/tools/findleaves.py —--prune=out —-prune=.repo —-prune=.git $(subdirs) Android.mk)

include % (subdir makefiles)

endif # ONE_SHOT_MAKEFILE
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Azt ONE_SHOT MAKEFILE Mg PEIETHAT 0o WIRLLEE T 4 iF 8 TR, AR
R AR T U0 "make mm" 2 REIE G PR A I, B ALE mm (R SEELEL S0
ONE_SHOT MAKEFILE #1712 B (1R A

TEG RN TREMIIHOL T, RGP BRI Android.mk K235 /7 A subdir_makefiles 45 &
i, Bl S UM include HEREAN G BESCAE

Fe Nk, FRATTIEEL adb 100 H 1E 4407 VR4 i# R Android.mk 1194 5 RN K — ey BT, 2 P
LAk adb R, e B AT (9 R e 20 26 A B s AT F A —— R PR
RS A B & 1 Makefile, OB FATR W2 2 4T R — 5 A 2R A
Adb [P system/core/adb HT, FATH DI Android.mk H A% 0 SEBL . BARGN B P
LOCAL PATH:= $(call my-dir) /*LOCAL PATH M &% F CLEAR VARS*/
include $(CLEAR VARS)

/*CLEAR_VARS 89 X7 /build/core/clear vars.mk F, BERT LB LOCAL PATH ST E, EM
CLEAR_VARS BEHIAAR —MRIFEROFFIEIRE*/

USB_SRCS :=
EXTRA SRCS :=
/*adb ABMEXNANEE, BEFNRNBERFHETR T AENXHE, BATRNEERGETHN usb )
BAR—HH, FIABILX 3/
ifeq ($(HOST 0S),linux) /*Linux JRETR*/
USB_SRCS := usb_linux.c
EXTRA_SRCS := get_my path linux.c
LOCAL_LDLIBS += -lrt -1dl -lpthread
LOCAL_CFLAGS += —DWORKAROUNDiBUG6558362

endif
-/ BEEBRER G T M KU~/
LOCAL_SRC_FILES := \

adb.c \

$ (EXTRA_SRCS) \
$ (USB_SRCS) \
utils.c \
usb_vendors.c
/*LOCAL SRC FILES @ — MREEHNLTE, BEEXT AMERBEIMSROMBEREXH, TJUEER], adb BEX
B E, R USB_SRCS 1 EXTRA SRCS AR BWINE] T FHiFFIFRD*/

ifneq ($(USE_SYSDEPS_WIN32),)

LOCAL SRC_FILES += sysdeps win32.c/*tRIBELFRERKY & LOCAL _SRC_FILES TE*/
else

LOCAL SRC_FILES += fdevent.c
endif

LOCAL_CFLAGS += -02 -g -DADB_HOST=1 -Wall -Wno-unused-parameter
LOCAL CFLAGS += -D XOPEN SOURCE -D GNU SOURCE

/* EERTATRNGERS, XERFIRPEER/

LOCAL_MODULE := adb/*frEAEMMERIEFRY/

LOCAL_STATIC LIBRARIES := libzipfile libunz libcrypto_static $(EXTRA STATIC LIBS)/*
BESRRPERENE/

include $(BUILD HOST EXECUTABLE)

/*XMEEZEA Android.mk MEM, BUILD HOST EXECUTABLE FOREAIFEAEM— HOST THITIER,
SR, RETURBFEREREHM "BuILD xxx" &, HIBEENLE, B—PRIFEHRM CLEAR VARS FF15,
FIX B LR/

/B BRTALEMIEGENXT adb host TRMAEMNRE, XNMEFFEIT T KIZAAL A L 207 windows
BIERFEDH Eclipse EMFLARRETFE~EH %, B4 adb host BIBFTHE Windows F, BRI
adb client fl adb server BNAE (BITIRIDH ADB_HOST R#ITX ) o HATM LT LOCAL_SRC_FILES
FrBERERXH PRI NEE LK R, £% adb T, BSBARPITEEPEXED, */

/*UTFHBR adbd MBFRE, XMEFBETTREHR*/
include $(CLEAR VARS)/*% Z MERG IR FFIAERS */
LOCAL_SRC_FILES := \

adb.c \
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atils.c
/*M LOCAL_SRC_FILES T2 UAH, adb daemon fl adb host S ROXHEEEEMN/
-/ BBEFIE —MER P K UMIEE */
LOCAL MODULE := adbd/*#&EREFR*/

LOCAL_STATIC LIBRARIES := libcutils libc libmincrypt
include $(BUILD_EXECUTABLE) /*E|IXEAIL, FE-MERNBFRBELER, REEM adbd THITRF*/

I LA X Android.mk SCHFI50 T, F-ATT T EE] ADB T H 5> 45>, Bl ADB Host (Client
F1 Server) F1 ADB Daemon. A& AT KA EIZAT TRV -6, FENMR &SRS,

IR PEAARRS B TE Android Zw i RATLALM MRECS AR &, FRATERS bR T HK.
MR B 2, dfid Android.mk S IH— AN PR ER B R G I W R

® LOCAL PATH;
CLEAR_VARS;
LOCAL_SRC_FILES;
LOCAL CFLAGS (AJi%);
LOCAL MODULE;
LOCAL_STATIC LIBRARIES (HJ#k);
BUILD HOST EXECUTABLE/BUILD EXECUTABLE %%,

BJa, M4EF Android.mk [ JLAME H B .

(1) BATAT LA Android.mk (400 3R 5 £ i B L AN 25 EE

® YE%frkf. fiF% LOCAL SRC FILES, LOCAL MODULE, LOCAL STATIC LIBRARIES
st . BARFHE SN JEURNT R, BT (Android ik R4 FAH% ER]
T o il T A BRI R GRS, WS, BRR5), Rt 7 oss g . JA B S AR
A i K 3 PR TR o

o A, WERIFEMUE, Wil UTFRER T T £455 T Android 4 RG I,
AR ERA ARG P R AR 2 . RN A — 18 S IRe ) T2 —FEM, FTLL Google =iGtHix
YU IRAE Sk, MY T & FIBHR, 21 BUILD STATIC_LIBRARY, BUILD SHARED LIBRARY,
BUILD_EXECUTABLE 4§, — ELBi%¢ i T WRIE S, FAl ] H S FH I L8 [ A B At m] LA 5 1
AN AT, AR E.

(2) 4 Android.mk #BSCVF R I 2 JLIESE,  REANE SR LUR 1R TE )T 4R -

| include $(CLEAR VARS)

I LA ) SR

include $(BUILD XXX)
3. BUILD xxX RE_EMEEFRRE M &N GHIFER

(3) 3R 3-5 JinatfE4n™S Android.mk Ty K () B2 &, L E 5%,
%35 Android.mk FE AR EET S /M
T B2 £ W B
LOCAL PATH FHF#f e SRS ITAE M H 3%, B e CLEAR_VARS A8t 5| FH (11T -
- NEAREWER, FE4 Android.mk F T B e SC— R AT
BIEA TIRZ L “LOCAL_” I3k f (LOCAL_PATH Fr4M). BT AR
CLEAR_VARS Makefile #8276 — MBS P HAATIY, BLAS &R e AR 2R,
LEREM SR PF FF 4R 10 A T B A R 2
LOCAL_MODULE B, TORUETEEA R R PR ME— (AR, T HLA (R A LLA 4
LOCAL_MODULE_PATH LB s B A%
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paic
>z

fein
xR

it ]

LOCAL_SRC_FILES

PRI S (Y5 S0 o WSS Tava R, ATLAZ &R all-subdir-java-files
Fe— MR INH R CRFETHZD FHTE R Java U1

M54 LOCAL_PATH, XL HFHELGH M4 HXT R4S HIRT; i Hgmik
R WIS IhRE, ATLL B3R R

LOCAL_CC

M C s

LOCAL_CXX

FT e CH4iiFds

LOCAL_CPP_EXTENSION

TR R PRI CHICIF R A

LOCAL_CFLAGS

C i 5 PRI AN 15

LOCAL_CXXFLAGS

CHHlEF Y BRI (MBS L T

LOCAL C_INCLUDES

ik C Rl CHREFP T il ARSI Sk S0

LOCAL_STATIC_LIBRARIES

G 1 BT 0 A R B3R

LOCAL_SHARED_LIBRARIES

ST AR IS RS K

LOCAL JAVA_LIBRARIES

iR I T ) JAVA 285

LOCAL_LDLIBS

I 15 I o8 (R R I

LOCAL_COPY_HEADERS

LN RPN i AR KSR, 7 281 LOCAL_COPY_HEADERS_TO
AR LA

LOCAL_COPY_HEADERS_TO

Ea Sk SCAEFIZR M S0 H 3t

BUILD_HOST STATIC_LIBRARY
BUILD_HOST SHARED LIBRARY
BUILD_STATIC_LIBRARY
BUILD RAW_STATIC_LIBRARY
BUILD_SHARED LIBRARY
BUILD_EXECUTABLE

BUILD RAW_EXECUTABLE
BUILD_HOST EXECUTABLE
BUILD PACKAGE

BUILD_HOST PREBUILT
BUILD_PREBUILT
BUILD_MULTI_PREBUILT
BUILD JAVA LIBRARY
BUILD_STATIC JAVA LIBRARY
BUILD_HOST JAVA LIBRARY
BUILD_DROIDDOC
BUILD COPY HEADERS
BUILD KEY CHAR MAP

F A G B, AR R S 5 Host I (M . B ESCHE (Java
Rl CICHEEY, ATRATICRE, SRS

T 3K KRS B & BUILD_JAVA_LIBRARY Fl BUILD_STATIC JAVA
LIBRARY Z [I[¥IX . J&# A1 Java Library BEAS 24l 203%, AR 2 i3]
Java [f] Classpath H'. 7] BUILD _JAVA_LIBRARY 73-%f] Java J& & HAT “Ht2”
T, WL ZAFRP T (S H12)/system/framework 1)

FEARTERZE S, FRA1E ISR Makefile TEVUUNT, 3 H TR IS 285 14
MR B R, 2P RUEE 2 1S oE A Android FRCAS BT K ) JLAN F 285 A

Android i RGEART RN, FTA$E 7 NSO A EA T rIE ) . AL, 3R
AT H R L SR i 2 73 G B R AL i —— RS R B L RAR T 1 0 ik,
WG HATHE SR, 45 Android 4n iR RIS “KEAHT T

m Jack Toolchain

M 6.0 A TT4H, Android gai RS — AN HUECK AR R T 4810 Java 4uidsE, B
Jack (Java Android Compiler Kit),



3.3 Jack Toolchain

Jack 1) 32 AT 55 2 AR LA AT A T 1Y javac | Shrinking
ProGuard. jarjar. dx &% TH, PLl—F4aHinry l,?fﬁﬁiij’;?,fg
KN Java JESCAFTERL Android 1) Dex 571514, | Multidex - -
B AT T LB G T, BT AR | e k|| Dex
shrinking. obfuscation. repackaging A multidex %53)j file(s) file(s)

fie, JFHERIFE, WK 3-6 .

Jack 47 1 LU SC A X, L P S %
MH — AL H KK © 5L GH) jar SO EAT B e
—H[ Jill (Jack Intermediate Library Linker). %
3-7 Jios.

jar

Class files
[ Resources J —|——{ JILL }—»

LE_J

i

Extract Select
— -
Resources Resources

Resources
directory

Jjack
library
file(s)

AE 36 Jack & &

(5] A source.android.com)

JACK used to generate
a pre-dexed library

-Import

-import-resource

AR 3-7 Jill TER#%E
(5| A source.android.com)

([

Jayce
Pre-dex

Resources

Fe B RBATTE SUHE— T Jack 7& Android RZE LR G 1F b 1) — 2845 1, DUE R K w] L2 L
HUH. B Android B 75 AR U H] Jack [ BUATLATE (2 PRI REBEA AT R, HESE 1 I
seox LRy Jack 115 5020 P R DL o BB 00128 2 0 0 AE MRROCAS 24 5 P 8 21 1 ] 3-8 P

) i) 7L

Building with Jack: out/target/common/obj/JAVA_LIBRARIES/core-libart_intermediaf]

es/with-local/classes.dex

Launching background server java -Dfile.encoding=UTF-8 -Xms2560m -XX:+TieredComp
ilation -jar out/host/linux-x86/framework/jack-launcher.jar -cp out/host/linux-x]
86/framework/jack.jar com.android.jack.server.JackSimpleServer

out/host/1linux-x86/bin/jack: line 131: 24820 Killed SSERVER_PR
SSERVER_PORT_SERVICE SSERVER_PORT_ADMIN S$SSERVER_COUNT SSERVER_NB_COMPILE SSERVH
R_TIMEOUT == SSERVER_LOG 2=&1

ERROR: Cannot launch Jack server

make: *** [out/target/common/obj/JAVA_LIBRARIES/core-libart_intermediates/with-
ocal/classes.dex] Error 41

AR 3-8 FIFHHIHEE

HHA D LR IXAN R, B e PR Jack 7EG 1 RS0 IO TAR LR
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Jack ] DADRR G 120 2 1) — AN R RS e it T AN REREIN A A i) Server, 5 LMER) JRE
JVM AL, 32X AR BT L 48 e SRR GR AL I (] GX AT RZRALT Gradle MIEE) . 49K,
TR EHE A B g AT 535, @K G, Jack Server 14 A5, LLBEG T R G IE I
Jeui I FE o

Jack Server %f N[ & S 2 SHOME/ jack, HHHALE T W3k 3-6 Froni)—LeHE(E B

% 3-6 EEMER

Config Item Description
SERVER=true Ja F Jack Server Thfig, BRINEDL T 24T M)
SERVER_PORT_SERVICE=8072 e Server FH T4 1BF L 8 ¥ 5 15
SERVER_PORT ADMIN=8073 eE Server AT & BLT) AR ¥ 5 5
SERVER_COUNT=1 H A aE ok A 2
SERVER_NB_COMPILE=4 JEAT G 128 10 B K H
SERVER_TIMEOUT=60 BAT AT 55 2 KN [] 5 Server MEiZ K ] 1H £
SSERVER PORT SERVICElagy o CRDIRARCK ) it server i@ 70t Log St 17 i85 2
JACK_VM_COMMAND=${JACK_VM_COMMAND:=java} 7F Host L )5 38—~ IVM 3241 (1 BRI iy 4

FR A A ] ) Log ik,  FATTANME A BLG P R ISR 2% HH 2 JCi A 3)) Jack Servero £HXFIX
i 0B ] B IR IR R 5 2 Server JITs IR0 ) D288 Host HLP HABAET T T o P DA TR M50 2
1. jack BC & SCAFH Jack Server M3 15 EAT BB A AE CREUGE — AN w0 ANH K5 H S,
MIEDP

AN ARSI, S e 5 X 2B I I AN G B R P AT R . P S — N kil
TR Log, AIRLKINSA —ANATEE A TR AR ATPAEFE Jack Server it f) Log SCIH- R & A7
@D, i 3-9 Fros.

Launching background server java -Dfile.encoding=UTF-8 -Xms2560m

AE 3-9 KI[E)H

A LA 5 Jack Server A REAUHLHIE T ik 2560m HIHENAE, T2EH 45941 Android F 45 1 i
N LR T 2GB N AE, FTLL R4 SBURMG R INEBAR TR, ey KN AAR
W, ARG IR R AR B TR, R TE R T A e R, S K 3-12.

FATFEAMEE—F Jack 4 B5E N 1 1] S04

JLrh BUILD_JAVA_LIBRARY (¥t SCARRAS Wil 3-10 .

ifi BUILD_STATIC_JAVA_ LIBRARY ¥+ [H] SCERARZS W 3-11 s

JAVA_LIBRARIES am_intermediates

jack-rsc with-local classes.dex
frame
e | Lar |
classes.jack jack-rsc.java-source- javalib.jar

list

AE 310 Jack INEE H IBMRAH Y classes. jar XXt
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classes emma_ouk jack-rsc
- : [ [ .
src classes.jack classes.jar
r L L frame
( 1 [0 1 frame
. " frame
e e =
classes-full-debug. classes+jarjar.jar jack-rsc.java-source-
jar list
§ # vie
[ 1 -keeq /
H # vie |
javalib.jar proguard_options public_resources.
xml

AE 311 PEHRRE

AHMERIL, Jack FEAETH AR jar SCHF, T2 ARG RIIR AR dex P —XWEE
ST T AR, 5 44 1 Jacoco AU AL fE R T H,

-
Android Emulator - Android7.1:5554 »

=  Phone status

Status

Phone number, signal, etc.
Legal information

Model number
Android SDK built for x86_64

Android version
70 P P TS T R R T P
i s el e
Android security patch level (L | oL~ | iy
September 6, 2076 ’_I'_'_'_r_[_'_'_l'_f_
Lo |
O P P P P

Baseband version L

Unknown

Kernel version

AE3-12 Android 7.x =R EIETHER

1T Jack J&—Til experimental [FIFFIE, B2 B/HAAAES —4 bug, FTLL, KEAATFRISHE
o, CEFEEN R RS R W& 7SS T Jack Frol & in) @, 17 HAXA ) 27 )
WTCFATBIARIIE, I AT DUERAH Jack KATH1F GEE: HARITAEN FHAEH,
UUAFAE ARG R IO . F AR AE Android.mk s I i £

| LOCAL JACK_ENABLED := disabled
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m SDK 4312

R Android AL B4 RIMOKEE , A0 I T addons
U EE T 4t FLAT 1 LA B SDK. R ouldocls
TR N R FRSL, AT LUE R SDK K IFHHE#% 1 | extras
SIS, NTIREIE LR, RehimIes ). ik e ol
NEAHRAT B EAHT— F SDK [ERGLRE, BB KK T L  sources
HR 1 B T A AT 52 B K reminse:

fA] LK1, SDK J& Android REHEHELS FF R A G H—A | toals
“CTHRAE”. SIS E R RS 3413 TR, ggw:::::::

PR R IA 4% M 4 1% Android SDK 25 BRI T UHE, | SDK Readme.txt

S ANt P AR PAY 8 S B 8 R O A e B AR R L AR ()

‘ e : R AE 313 Android SDK OSLEL ST 24
)t 5 B2 AT DL e A I TR N M B 1% Android 915 R 5

3.4.1 envsetup.sh

MG AT Y], KREEFIELEG 1 Android RALZ AT, B ICTHEHAT build Hx
1] envsetup.sh JHIAS . IXAMHA A ER T & 5 800 BT Ik Eoe b, SR 2 HE#4 T4E. B
U B

function hmm() {

cat <<EOF
Invoke ". build/envsetup.sh" from your shell to add the following functions to your
environment:

- lunch: lunch <product name>-<build variant>

- tapas: tapas [<Appl> <App2> ...] [arm|x86|mips|armv5|arm64|x86 64|mips64] [eng]

userdebug|user]

- croot: Changes directory to the top of the tree.

- m: Makes from the top of the tree.

- mm: Builds all of the modules in the current directory, but not their dependencies.

- mmm: Builds all of the modules in the supplied directories, but not their dependencies.

To limit the modules being built use the syntax: mmm dir/:targetl, target2.

- mma: Builds all of the modules in the current directory, and their dependencies.

- mmma: Builds all of the modules in the supplied directories, and their dependencies.

- cgrep: Greps on all local C/C++ files.

- ggrep: Greps on all local Gradle files.

- jgrep: Greps on all local Java files.

- resgrep: Greps on all local res/*.xml files.

- mangrep: Greps on all local AndroidManifest.xml files.

- sepgrep: Greps on all local sepolicy files.

- sgrep: Greps on all local source files.

- godir: Go to the directory containing a file.

Environemnt options:

- SANITIZE_HOST: Set to 'true' to use ASAN for all host modules. Note that

ASAN OPTIONS=detect leaks=0 will be set by default until the

build is leak-check clean.

Look at the source to view more functions. The complete list is:

EOF

T=$ (gettop)

local A

A=t

for i in 'cat $T/build/envsetup.sh | sed -n "/~[ \t]*function /s/function \([a-z ]
*\).*/\1/p" | sort | uniqg'; do

A="S$A $Si"

done

echo $A

}



34

SDK MZRiFit iz

M hmm p&EA] LUK H envsetup.sh T2 AE, W13 3-7 TR,

%37 envsetup.sh BIZAIZ A = R EFEX
ER W

croot [l B4 AR AL, B AOSP LA AR H %
m MBS ST 4T make
mm make 21T H TR S, EARERENHERI
mmm make #5508 H 3% PR, FR RS AT 1t
mma make 2T H 3% FIFTA B, DUEATTI R
mmma make $55E H 3% FIRBEEL,  LLACE TR
cgrep SRR ITAT C/CH ST grep T4
ggrep SUEX T gradle SCHEAT grep 4
jgrep HEEXT TR Java SUHHAT grep fird
resgrep SUEFOHITA res/* xml SCHFRAT grep A4
mangrep HUERF T AndroidManifest.xml SCHEAT grep fin 4
sepgrep SEFXTHFTA sepolicy SCHFIAT grep fir 4
sgrep EF ST RARED SCAFAT grep d 4
godir RS U E R T

B T PR 2 S I BR 24, envsetup.sh 78 SO 8 Je b 2 HFE RN 4K device A vendor H 5%

1% vendorsetup.sh 30, EAKQRPoR:

dev/null' \

dev/null’

for £ in 'test -d device && find -L device -maxdepth 4 -name

'test -d vendor && find -L vendor -maxdepth 4 -name

'vendorsetup.sh' 2> /

'vendorsetup.sh' 2> /

do

done

echo "including S$£"

St

i BAFRE RS, _EIRIASKT vendorsetup.sh ST IR 40 IR 5519 (157 >) AT

H13E, vendorsetup.sh 231t add lunch combo 74>k A lunch %8 125 In#& I,

FHUH— 54

etup.sh (~/Android5.X/device/samsung/manta) - gedit

n_ P()pen v B8 save |g.

= vendorsetup.sh X

Copyright (C) 2011 The Android Open Source Project
Licensed under the Apache License, Version 2.0 (the
you may not use this file except in compliance with
You may obtain a copy of the License at

http://www.apache.org/licenses/L ICENSE-2.8

Unless required by applicable law or agreed to in wr
distributed under the License is distributed on an
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either|
See the License for the specific language governing
limitations under the License.

EEEEEEEE L T

add_lunch_combo aosp_manta-userdebug

A 3-14 vendorsetup.sh 7=

& 3-14 JE* 2
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24 envsetup.sh $f

TAWE, PB4 -2 1 vendorsetup.sh, W11& 3-15 Fi7s.

s@ubuntu:~/Android5.X$ . ./build/envsetup.sh

device/asus/deb/vendorsetup.sh
device/asus/flo/vendorsetup.sh
device/asus/fugu/vendorsetup.sh
device/asus/grouper/vendorsetup.sh
device/asus/tilapia/vendorsetup.sh
device/generic/mini-emulator-arm64/vendorsetup.sh
device/generic/mini-emulator-armv7-a-neon/vendorsetup.sh
device/generic/mini-emulator-mips/vendorsetup.sh
device/generic/mini-emulator-x86_64/vendorsetup.sh
device/generic/mini-emulator-x86/vendorsetup.sh
device/htc/flounder/vendorsetup.sh
device/lge/hammerhead/vendorsetup.sh
device/lge/mako/vendorsetup.sh
device/moto/shamu/vendorsetup.sh
device/samsung/manta/vendorsetup.sh
sdk/bash_completion/adb.bash

AE 315 FTENRGER

3.4.2 lunch sdk—eng

56 envsetup.sh IHIAAAL G, FATHE AT DABAT F—2 4T, Bl lunch sdk-eng.
RENAZIE AT lunch iy & I BALE lunch 5 II_E product-variant 4, A4 ATATA]
8, TR B R GEHT BV S IR AR, ] 3-16 PR

7T BB,

ou're building on Linux

Lunch menu... pick a combo:

. aosp_arm-eng
. aosp_armé4-eng
. aosp_mips-eng

. aosp_mips64-eng
. dosp_x86-eng

WO WA WN e

. aosp_ _flo- userdebug

. full_fugu-userdebug

. aosp_fugu-userdebug

. aosp_grouper-userdebug

. aosp_tilapia-userdebug

. mini_emulator_armé4-userdebug
. m_e_arm-userdebug

. mini_emulator_mips-userdebug
. mini_emulator_x86_64-userdebug
. mini_emulator_x86-userdebug

. aosp_flounder-userdebug

. aosp_hammerhead-userdebug

. aosp_mako-userdebug

. aosp_shamu-userdebug

. aosp_manta-userdebug

Which would you like? [aosp_arm-eng] I
AE 316 PRAIFIER

ADEE T e 58— 1% SDK i H FIr4 lunch sdk-eng JH¥A 151

xh, BAERAEERIG?

FHRIEHEN . b b lunch $&AEMF1FRAE I K E 7 vendorsetup.sh B H At S A4 id it
add_lunch_combo $2HLf¥), FAZLTH; 1MEIERE SET lunch product-variant 763111t 2
Al B64IF product Al variant [F A5y

(1) lunch £ product it &L VER £

function lunch ()

{
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local answer

if [ "$1" ] ; then ##WRIlunchidp
answer=S$1
else

WS, MHCFR Tk

print_lunch_menu # # ZRUITEIH > RIIREFLE LR

echo -n "Which would you like? [aosp arm-eng]

read answer # #iEEUH P HEE
fi

local selection=

if [ -z "Sanswer" ] # # WRAFPHAHE]

then

selection=aosp arm-eng # # BN E—

elif (echo -n $answer | grep -g -e
then

%

0

[0-91[0-91*$") # # WREHTF, RTEMIIRFIEEN

if [ Sanswer -le ${#LUNCH MENU CHOICES[@]} ]# #¥FHK

then
selection=${LUNCH MENU CHOICES
fi
elif (echo -n $answer
then
selection=$answer

fi

if [ -z "S$selection" ] # #XBs e |
then
echo

[$((Sanswer-1)) 1} # #EBUARENE

grep -q —e "M[M\=][M\=]1F-[M\=1["\-]1*5") #4# 1 unchwsit

ectionfNZAZRT

echo "Invalid lunch combo: $answer"

return 1
fi

export TARGET BUILD APPS=

local product=$(echo -n $selection | sed -e "s/-.*$//") # # NBEPEEtproduct

check_product $product # #%%pr od

uc t 2EE%, TARNSBEFBIMT

if [ $2 -ne 0 1## “$2" AFREL—TREEBRL, XERHE check_product

then
echo
echo "** Don't have a product spec

for: 'Sproduct'"

echo "** Do you have the right repo manifest?"

product=
fi

local variant=$(echo -n S$selection | sed -e "s/~["\-]1*=//") # #SEPHBvar iant

check_variant $variant # #f¥ v ar i

an t2EE%, TARNSBEFEIT

if [ $2 -ne 0 1## "$?" AFREL— I RFENRBE, XERHE check_variant

then
echo
echo "** Invalid variant: '$variant'"
echo "** Must be one of ${VARIANT CHOICES[@]}"
variant=
fi
if [ -z "$product" -o -z "$variant" ]
then
echo
return 1
fi

export TARGET PRODUCT=Sproduct # #EREERALETE
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#3Z Android HEES

export TARGET BUILD VARIANT=$variant
export TARGET BUILD TYPE=release

echo

set_stuff for environment
printconfig

ATLAVE R, KA product AVENE B EMKEER 2 check _product IX/NMeR%L, BARMF Fros:

function check product ()

{

T=$ (gettop)

if [ ! "$T" ]1; then
echo "Couldn't locate the top of the tree. Try setting TOP." >&2
return

fi

TARGET PRODUCT=$1 \
TARGET BUILD VARIANT= \
TARGET BUILD TYPE= \
TARGET_BUILD APPS= \
get_build var TARGET_DEVICE > /dev/null
# hide successful answers, but allow the errors to show

EAPRECERORAR R L, A A BB, Bt T 55 11 get_build var TARGET DEVICE.
AL RE—T get_build var XAH T WELE TAF . ZREE ZHE, TARGET PRODUCT #4 7
TH LASHE, W$product, 7EFRATXAM] 1Pk sdk.

function get build var()
{
T=$ (gettop) ##E %] aA0osp TERBE X
if [ ! "$T" ]; then
echo "Couldn't locate the top of the tree. Try setting TOP." >&2
return
fi
(\cd ST; CALLED FROM_SETUP=true BUILD_SYSTEM:build/Core \
command make --no-print-directory -f build/core/config.mk dumpvar-351)

EARECT MR TR H %, ARG USRI, EATHR A G Saal B b A 3546 T
i, ©WHT make 4, AT A & /build/core/config.mk , ] H K5 H b5 X % B & N
dumpvar-$1, HH1$1 BJ get build var [¥J§ 24 TARGET DEVICE. 41X/~ TARGET DEVICE
(AR A A8 ?

/*build/core/config.mk*/
include $(BUILD SYSTEM)/envsetup.mk
include $(BUILD SYSTEM)/combo/javac.mk

include $(BUILD SYSTEM) /dumpvar.mk

ATLLF ], configmk (13 H AL AR, HUEN T MG ELE TAF, Xt FH e
(1)l T envsetup.mk IXAMEIASE BT . 8 NAZFRIE R, XA envsetup.mk 5 2 /i
L3 envsetup.sh [X 73 JF kK
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/*build/core/envsetup.mk*/
include $(BUILD SYSTEM) /product config.mk

board_config mk := \
$S(strip $(wildcard \
$ (SRC_TARGET_DIR) /board/$ (TARGET_DEVICE) /BoardConfig.mk \
$ (shell test -d device && find device -maxdepth 4 -path '*/$ (TARGET DEVICE
) /BoardConfig.mk') \
$ (shell test -d vendor && find vendor -maxdepth 4 -path '*/$ (TARGET DEVICE
) /BoardConfig.mk') \
))

ML THT (R BRI A W] LAY 48 4 %], BoardConfig.mk ({5 TARGET DEVICE 52X &R, K
J5 B8 BT R e ok, VIR YR & AE product_config.mk H T

/*build/core/product config.mk*/

include $(BUILD SYSTEM)/node fns.mk
include $(BUILD SYSTEM) /product.mk
include $ (BUILD SYSTEM) /device.mk

ifneqg ($(strip $(TARGET_BUILD_APPS)),)
# An unbundled app build needs only the core product makefiles.
all product configs := $(call get-product-makefiles, \
$ (SRC_TARGET_DIR) /product/AndroidProducts.mk)
else
# Read in all of the product definitions specified by the AndroidProducts.mk
# files in the tree.
all product configs := $(get-all-product-makefiles)
endif

ifneq (,$(filter product-graph dump-products, $(MAKECMDGOALS)))

# Import all product makefiles.

$(call import-products, $(all product makefiles))

else

# Import just the current product.

ifndef current product makefile ##{IRMIMEEIR, BEMASEIL, XhE lunch KEHNEEEX
$ (error Can not locate config makefile for product "$ (TARGET PRODUCT)")

endif

ifneq (1,3 (words $(current_product makefile)))

$ (error Product "$(TARGET PRODUCT)" ambiguous: matches $(current product makefile))
endif

$(call import-products, $(current product makefile))

endif # Import all or just the current product makefile

TARGET DEVICE := $(PRODUCTS.$(INTERNAL_PRODUCT).PRODUCT_DEVICE)

{4 node_fns.mk. product.mk Fl device.mk 51 TR Z BREE X, EATSTEG L& H 5oe
SHEEE R P AAE o BelndE R oK IK) get-product-makefiles 1 get-all-product-makefiles ()5 SUgi/E
product.mk 1,

W TARGET BUILD APPS K%, AR AR IFA S A, T LA EHEAZ O [ 7 i
SE G HBER T LA T o #0077 42 H1$(SRC_TARGET DIR)/product/AndroidProducts.mk $2 L],
Bl /build/target/product/AndroidProducts.mk:

ifneq ($(TARGET BUILD APPS),)
PRODUCT_MAKEFILES := \

$ (LOCAL DIR)/aosp_arm.mk \

$ (LOCAL_DIR)/full.mk \

$ (LOCAL_DIR) /generic_armv5.mk \

$ (LOCAL DIR)/aosp_x86.mk \

$ (LOCAL_DIR) /full x86.mk \

$ (LOCAL_ DIR)/aosp mips.mk \

$ (LOCAL_DIR)/full mips.mk \

$ (LOCAL DIR)/aosp_arm64.mk \
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$ (LOCAL_DIR)

$ (LOCAL_DIR)
else
PRODUCT_MAKEFILE

$ (LOCAL_DIR)
LOCAL_DIR
LOCAL DIR
LOCAL_DIR
LOCAL DIR
LOCAL_DIR
LOCAL DIR
LOCAL_DIR
LOCAL DIR
LOCAL_DIR
LOCAL DIR
LOCAL_DIR
LOCAL DIR
LOCAL_DIR

/aosp _mips64.mk \
/aosp x86 64.mk

S =\

/core.mk \
/generic.mk \
/generic_x86.mk \
/generic_mips.mk \
/aosp_arm.mk \
/full.mk \
/aosp_x86.mk \
/full x86.mk \
/aosp_mips.mk \
/full mips.mk \
/aosp_arm64.mk \
/aosp_mips64.mk \
/aosp_x86_64.mk \
/full x86 64.mk \

LOCAL DIR
LOCAL_DIR
LOCAL DIR
LOCAL_DIR
LOCAL DIR
LOCAL_DIR

/sdk_phone_armv7.mk \
/sdk_phone x86.mk \
/sdk_phone _mips.mk \
/sdk_phone_arm64.mk \
/sdk_phone_x86_64.mk \
/sdk_phone mips64.mk \

LOCAL DIR
LOCAL_DIR
LOCAL DIR
LOCAL_DIR

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(LOCAL DIR

/sdk.mk \
/sdk_x86.mk \
/sdk_mips.mk \
/sdk_arm64.mk \
/sdk_x86_64.mk

FILLVE R, FERE S e SR 2

/*sdk.mk*/
$(call inherit-p
PRODUCT NAME :=

roduct,
sdk

/*sdk_phone_armv7.mk*/

$S(call inherit-p
# Overrides
PRODUCT_BRAND :=
PRODUCT NAME :=
PRODUCT DEVICE

/*sdk_base.mk*/

PRODUCT_PROPERTY

PRODUCT_PACKAGES
ApiDemos \
CubelLiveWal
CustomLocal
Development
Development
Dialer \
EmulatorSmo

FIREI AR AT

AMITT, HFRK

roduct,

generic
sdk phone armv7

:= generic

_OVERRIDES :=

=\

lpapers \
e \

\
Settings \

keTests \

CRIMARNT, WA R CARR T OGRS 3URT ARG L7y 1 25

- 1
H 58 o

X YR AR DL ANE RGO, AR
FRIP= it IR 25 13 PRODUCT MAKEFILES . 7 BRIV &) /&, PRODUCT MAKEFILES
bR B R AN PIR IS, IS AR SO HAR A RS TEAT A A TRERTIE 2 25 St A2 i
J&H) product config.mk H7HY get-product-makefiles Fl get-all-product-makefiles. XPIEREZ B —EL
it PRODUCT_MAKEFILES F& P f5F— A 30cfb44, Hl— A egde, ARJEE include KA i)
WATZHOEER . FRATL sdk.mk IXANFIZRIGRG], &R AT AT

$ (SRC_TARGET_DIR) /product/sdk_phone armv7.mk)

$ (SRC_TARGET DIR) /product/sdk_base.mk)
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A2 A TRIY TARGET _DEVICE FIUE oK. 381243 product_config.mk H [ f5 5 —4T/2 /5
245 TARGET_DEVICE JRE 05 2 B Al TP e 41 k-

I TARGET DEVICE := $(PRODUCTS.S$ (INTERNAL PRODUCT) .PRODUCT_ DEVICE)

REHESAREN, X4 PRODUCTS S MR IIWE 2 e 2 B 7= il i — il s 4
HARWT, B2 WA T product.mk H1 ¥ import-products, J&i#& X 5IH T import-nodes——iX ™A %L
Mj2s%F PRODUCTS ! DEVICES 4548 s @7, A4 fefriF TARGET _DEVICE ] LR I
TETOEIER

KA, X product AN A FEICAR M T P

® PR R HEATIAL,  ORAIE S B4 1PE (1) 15 1B T s

o 7EH I RIS HE L AIZAT , NI ZRAIE T product FIHERfAME: o 1X— ri A AT “ A
&M'A?’ [ SCBEEAZ ;17 H. 2 check product £ 77 i Fi vp HEBIA IR INT, $2A0 0, IXAE RS0 H 5
AT DU X — A AT A AT, W R TR

if [ $? -ne 0 ]

then
echo
echo "** Don't have a product spec for: 'Sproduct'"
echo "** Do you have the right repo manifest?"
product=

fi

(2) lunch Xt variant &34 (R 25
F1 check product 211, check variant F{ T4 2 variant {5750, ZE AT TIX A1 82 “ eng ™

/*/build/envsetup.sh*/
VARIANT CHOICES=(user userdebug eng)
function check variant ()
{
for v in ${VARIANT_CHOICES[@])

do
if [ "Sv" = "s1" ]
then
return 0
fi
done
return 1

}

AILAE R, check_variant [FSEILAH YR, F4H2M\ VARIANT _CHOICES #(ZH (A user.
userdebug fl eng —Ff) IE—HUH TR IATILE, — HAVCE BRI 05 R s8R B
FRNCHEC AR 1o JEi—ME LU, $? -ne 0 8w h B, DI ASAE ST LR O 4T BN e
R, R8T variant & JGRL .

3.4.3 make sdk

AN IRATTH 53731 make sdk 3K — iy AL BEFURE, & MIZ PE A5 R 28 image 1AM ZE SR
AL AIAD image —FF,  sdk (2 P BIAS A Mainmk o BATTHE B R K SCHE 0 -

/*build/core/Main.mk*/

is_sdk_build := HATIRE SRS R sdk RiF

ifneq ($(filter sdk win_sdk sdk_addon, $ (MAKECMDGOALS) ) ,) ##¥IBT2 & A sdk R/iF
is_sdk_build := true

endif

ifdef is_sdk build
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# 3% Android BERS

# Detect if we want to build a repository for the SDK
sdk_repo goal := $(strip $(filter sdk repo, $ (MAKECMDGOALS)))
MAKECMDGOALS := $(strip $(filter-out sdk_repo, $ (MAKECMDGOALS) ) )

ifneq ($(words $(filter-out $(INTERNAL MODIFIER TARGETS) checkbuild emulator tests

target-files-package, $ (MAKECMDGOALS))),1)
$(error The 'sdk' target may not be specified with any other targets)
endif

# TODO: this should be eng I think. Since the sdk is built from the eng
# variant.

tags_to _install := debug eng

ADDITIONAL BUILD PROPERTIES += xmpp.auto-presence=true
ADDITIONAL BUILD PROPERTIES += ro.config.nocheckin=yes

else # !sdk

endif

# Bring in all modules that need to be built.
ifeqg ($(HOST_OS),windows)

SDK_ONLY := true

endif

ifeq ($(SDK_ONLY),true)
include $(TOPDIR)sdk/build/windows sdk whitelist.mk
include $(TOPDIR)development/build/windows sdk whitelist.mk

# Exclude tools/acp when cross-compiling windows under linux
ifeq ($(findstring Linux,$ (UNAME)),)

subdirs += build/tools/acp

endif

else # !SDK _ONLY

#

# Typical build; include any Android.mk files we can find.
#

subdirs := $(TOP)

FULL _BUILD := true

endif # !SDK ONLY
include $(BUILD SYSTEM)/Makefile

.PHONY: sdk
ALL SDK TARGETS := $(INTERNAL_SDK_TARGET)
sdk: $(ALL_SDK_TARGETS)
$(call dist-for-goals,sdk win sdk, \
$ (ALL_SDK_TARGETS) \
$ (SYMBOLS_ZIP) \
$ (INSTALLED BUILD PROP TARGET) \

X B A ) R 2 —{E T dist-for-goals iIXANPREL, EHIE XM

/*build/core/distdir.mk*/
define dist-for-goals
S (foreach file,$(2), \

S(eval fw := $(subst :,S$(space),S$(file))) \

S (eval src := $(word 1,$(fw))) \

S(eval dst := S$(word 2,S$(fw))) \

$(eval dst := $(if $(dst),$(dst),$(notdir $(src)))) \

$(if $(filter $( all dist src dst pairs),$(src):$(dst)),\ #HHWREZLIET

)
$(eval $(call add-dependency,$(1),$(DIST DIR)/$(dst))
$(eval $(call copy-one-dist-file,\ ##IREHMBITHIF
$ (src), $(DIST_DIR)/$(dst),$(1)))\
$(eval _all dist _src_dst _pairs += $(src):$(dst))\

)\ ##TABA AR R

)\
)

endef

XA Fd 3% goal FT T B 45K srexdst X o ENFA NS, Bl
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® (1)
REHIR B goal AL, bl LT A o0 WK 2 sdk win_sdke.
® 302

H LIRS HT goal 55 T dist SCHEFIZR . AR dist X REE S, A “7 Z)EH
FoREAE dist AP IS FR.

dist-for-goals PREL 231 J11$(2) 1 dist SLAFFIRMIPTA file, FFEHATLLUT ER4E.

(1) ¥ file (U5 M E SEHIRLEHK « T subst F1 eval #B2 makefile $2 AL B%L, eval (1) p%L
JE Ry

| S(eval arg).

ARG, e mT DA I A AR R0 R AR TR AR AT 45 SR I 21 make FRTEVERRIU . T
ILBIEX— HbR, eval FIZESHY I IK: 5—U0E H eval BECEY JiE, SR 9 EHE N makefile
TBIEARNT I A R — K

(2) fw BIZERETT50B0 42 sre, Ja P74 dst.

(3) if PR TETE R -

| $(if <condition>,<then-part> ) =% $(if <condition>,<then-part>,<else-part> )

FITLAS(f $(dst),$(dst),$(notdir $(src))) It a2 i dst AR, HSAE dst fE I &E R &
DUJHR sre BRARH I SO R 65 R o IXFESLORAE T F P B R R € dst IS0 N EA — M ERIAE.
(4) filter P& ELMITEVEFLN Ay«

| $(filter <pattern.>,<text> )

BN pattern A KL IE text HIRIAZE, LA 24 pattern f71E .

Ft A $(filter $(_all dist src_dst pairs), S$(src):$(dst)) H T F Wr src:dst X AN 2H & X 76 _all_
dist_src_dst_pairs 2R CAAFE. WIHERE, #HKe HH add-dependency k4 goal 3l
WG ZR s 5 WA 75 2K FL I 3 dst vh o

TAVFEFIE mainmk . W LLEF], sdk XA HARKH T S(ALL_SDK_TARGETS), Rl
S(INTERNAL SDK_TARGET), B4 J& X A~4% ta S IAIB R ¥ W ?

2202 build/core/Makefile, ‘&43# include % main.mk H1:

| include $(BUILD_SYSTEM)/Makefile

AN sdk, SEFF LK 250 image KK R AR & 7E Makefile IXA SO $55E /), W LA
i 21X HARE ORI ) “ R RE " BATTE— N sdk AHICHIHR )

/*build/core/Makefile*/
INTERNAL SDK_TARGET := $(sdk_dir)/$(sdk_name).zip ####Comment 1
$ (INTERNAL SDK TARGET) : $ (deps) ####Comment 2

@echo "Package SDK: $@"

$(hide) rm -rf $(PRIVATE DIR) $@

if [ S$SFAIL ]; then exit 1; fi ##IIRHITIHREP~4H#R, HEEER
$ (hide) echo $(notdir $(SDK FONT DEPS)) | tr "™ " "\n" > $(SDK FONT TEMP)/fontsInSdk.txt
$(hide) ( \
ATREE_STRIP="strip -x" \
$ (HOST_OUT_ EXECUTABLES) /atree \ ####Comment 3
$ (addprefix -f ,$(PRIVATE INPUT FILES)) \
-m $ (PRIVATE DEP FILE) \
-I .\
-I $(PRODUCT_OUT) \
-I $(HOST OUT) \
-I $(TARGET COMMON OUT ROOT) \
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# 3% Android BERS

-V "PLATFORM_NAME=andIOid—$(PLATFORM_VERSION)" \
-v "OUT_DIR=$ (OUT_DIR)" \
-v "HOST OUT=$ (HOST OUT)" \
-V "TARGET_ARCH=$(TARGET_ARCH)" \
-v "TARGET CPU ABI=$ (TARGET CPU ABI)" \
-v "DLL EXTENSION=$ (HOST SHLIB SUFFIX)" \
-v "FONT OUT=$ (SDK_FONT TEMP)" \
-0 $(PRIVATE_DIR) &§& \
$ (PRIVATE DIR) /system-images/android-$ (PLATFORM VERSION) /$ (TARGET CPU ABI)/NOTICE.txt && \
cp -f $(tools notice file txt) $(PRIVATE DIR)/platform-tools/NOTICE.txt && \
HOST_OUT_EXECUTABLES=$(HOST_OUT_EXECUTABLES) HOST_OS=$(HOST_OS) \
development/build/tools/sdk clean.sh $(PRIVATE DIR) && \
chmod -R ug+rwX $(PRIVATE_DIR) &§& \
cd $(dir $@) && zip -rq $(notdir $@) $(PRIVATE NAME) \ ###E4 sdk &
) |l ( rm -rf $(PRIVATE DIR) $@ && exit 44 )

Comment 1: ¥ INTERNAL SDK TARGET {8 4 $(sdk dir)/$(sdk name).zip, FL sdk dir
18 1 /& $(HOST_OUT)/sdk/$(TARGET PRODUCT), I /out/host/sdk/$(TARGET PRODUCT); ifij
sdk_name I 4y android-sdk $(FILE NAME TAG), $tR4% N R HIE A -

# linux-x86 --> android-sdk 12345 linux-x86
# darwin-x86 --> android-sdk 12345 mac-x86
# windows-x86 --> android-sdk 12345 windows

Comment 2: INTERNAL SDK TARGET := $(sdk_dir)/$(sdk_name).zip, I [Hl A& iX 25 & (F
TG NI out/host/linux-x86/sdk/sdk/android-sdk_eng.s linux-x86.zip.

BT T A2 BT AT 4, sdk XA H ARG T INTERNAL SDK_TARGET, J& 3 WSzpr_ B4
T-$(deps) IR NMES I FIEE, TR R R ik

deps=out/target/product/generic/obj/NOTICE.txt out/host/linux-x86/obj/
NOTICE.txt out/target/common/docs/offline-sdk-timestamp out/target/product/
generic/sdk-symbols-eng.s.zip out/target/product/generic/system.img out/target/
product/generic/userdata.img out/target/product/generic/ramdisk.img out/target/
product/generic/sdk/sdk-build.prop out/target/product/generic/system/

build.prop out/target/product/generic/system/bin/monkey out/target/product/
generic/system/usr/share/bmd/RFFspeed_501.bmd out/target/product/generic/system/
usr/share/bmd/RFFstd_501.bmd out/target/product/generic/system/bin/bmgr out/
target/product/generic/system/bin/ime out/target/product/generic/system/bin/
input out/target/product/generic/system/bin/pm out/target/product/generic/
system/bin/svc out/host[linux—xaﬁ/bin[aabt out/host/1linux-x86/bin/adb out/host/
1inux-x86/bin/aldl out/host/linux-x86/bin/backtrace_test32 out/host/linux-x86/
bin/backtrace_test64 out/host/linux-x86/bin/bcc out/host/linux-x86/bin/
bec_compat out/host/linux-x86/bin/dalvikvm out/host/linux-x86/bin/dalvikvm32
out/host/linux-x86/bin/dalvikvmé4 out/host/linux-x86/bin/dex20at out/host/linux-
%x86/bin/dexdeps out/host/linux-x86/bin/dexdump out/host/linux-x86/bin/dexlist
out/host/linux-x86/bin/dmtracedump out/host/linux-x86/bin/dx out/host/linux-x86/
bin/etcitool out/host/linux-x86/bin/fastboot out/host/linux-x86/bin/
hierarchyviewer1l out/host/linux-x86/bin/hprof-conv out/host/1linux-x86/bin/ld.mc
out/host/1linux-x86/bin/1lvm-rs-cc out/host/linux-x86/bin/make_ext4fs out/host/
linux-x86/bin/oatdump out/host/linux-x86/bin/patchoat out/host/linux-x86/bin/
simpleperf out/host/linux-x86/bin/split-select out/host/linux-x86/bin/sglite3
out/host/1linux-x86/bin/tzdatacheck out/host/linux-x86/bin/zipalign out/host/
1inux-x86/framework/commons-compress-1.0.jar out/host/linux-x86/framework/
dexdeps.jar out/host/linux-x86/framework/dx.jar out/host/linux-x86/framework/
emmalib.jar out/host/linux-x86/framework/hierarchvviewer.iar out/host/linux-x86/

EAER TR sdk T B PEBTAT R Y o IS AT A2 SO G R e 2

/*build/core/Makefile*/

\
target notice file txt) \
tools notice file txt) \
OUT DOCS) /offline-sdk-timestamp \
SYMBOLS_ZIP) \

deps

INSTALLED USERDATAIMAGE TARGET) \
INSTALLED RAMDISK TARGET) \
INSTALLED SDK_BUILD PROP_TARGET) \
INSTALLED BUILD PROP_TARGET) \

$(
S (
$(
S (
$ (INSTALLED_SYSTEMIMAGE) \
S (
$(
S (
$(
S (

ATREE FILES) \
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$(
$(
$(
$(

sdk _atree files) \

HOST_OUT_EXECUTABLES) /atree \
HOST_OUT_ EXECUTABLES) /line_endings \
SDK_FONT_DEPS)

FeAi1%niE, SDK B EMIARWNLEZ, BT &M R framework H A {f (android.jar) 4h,
PGS T H. K, PLASF image SO (U1 system il userdata, X 4EHRIE I SIS 1T BT

R4 deps B T KINN B LI L, Befi1H Fk&kik android.jar X A5 552 1 SCAFAE A 5]

THEATURRE, B T DU T 2 FAT A Al

Comment 3: 7] LLFE 2| deps & H A A/ Y atree FHICHISCAE, EAT10E sdk e =WifiHiis ¢
o EELTT X AN -

bin/adb
bin/fastboot
bin/sglite3
bin/dmtracedump
bin/etcltool
bin/hprof-conv

/*development/build/sdk.atree*/

strip
strip
strip
strip
strip
strip

# host tools from out/host/$ (HOST 0OS)-$ (HOST_ ARCH)/

platform-tools/adb

platform-tools/fastboot
platform-tools/sglite3
platform-tools/dmtracedump
platform-tools/etcltool
platform-tools/hprof-conv

Atree SLAFF IR P, LLill—FRIE & “source”, A7iUNE “destination”. KZKN
ZOSAE T, B atree FaUIHEIA SO, IBA— S T HORARATIX L% 2
SEIX L4502 atree, LT HEAY LB S HOE T AR AN 3-8 JITn.

%38 T & atree ZHETR
Option Description

-f FILELIST FILELIST /& 3313, Jerp i SCHRH Tl il S I — R 513014
- INPUTDIR A H L, W atree A4k FIR M0 5 hISC 1
-0 OUTPUTDIR e SN H b At
-l I ERERE, T A SR S SCA
-m DEPENDENCY iyt —> make 4% 30H SCAF
-v VAR=VAL TEVEHURA ST IR, F5SVAR Bt il VAL

d

IRBE, T s AR

)

X R S HOETS, BATHKE RE T Comment 3 #8073 A5 :

ATREE STRIP="strip -x" \
$ (HOST_OUT_EXECUTABLES) /atree \ ####Comment 3
$ (addprefix -f ,$ (PRIVATE INPUT FILES))

—m

-1 .

-I
-1

$ (PRIVATE_DEP_FILE) \
\

$ (PRODUCT_OUT) \

$ (HOST_OUT) \

$ (TARGET COMMON OUT ROOT) \
"PLATFORM NAME=android-$ (PLATFORM VERSION)" \

"OUT_DIR=$ (OUT_DIR)" \
"HOST_OUT=$ (HOST_OUT) "

\

\ ####-f I

"TARGET ARCH=$ (TARGET_ARCH)" \
"TARGET CPU ABI=$ (TARGET CPU ABI)" \
"DLL_EXTENSION=$ (HOST SHLIB SUFFIX)" \
"FONT OUT=$ (SDK_FONT TEMP)" \

$ (PRIVATE DIR) && \
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#3F Android BiIFRE

Hordr, -f B3 BT I 3 $ 2 $(PRIVATE _INPUT _FILES), Jo#& K& —ANScfka, Fril
il addprefix A e 14N L-f %35, J84S(PRIVATE INPUT FILES)H &€& T it
AW ?

P AT AR A AS SCAE AR A3 HT i, $(PRIVATE INPUT FILES)SERr 26544 T sdk atree files,
—ARE, R T RS

sdk_atree files := \

$ (atree dir)/sdk.exclude.atree \
$(atree_dir)/sdk-$ (HOST_O0S)-$ (SDK_HOST_ ARCH) .atree

$(atree_dir)/sdk-android-$ (TARGET CPU_ABI) .atree

$(atree dir)/sdk.atree

ot atree_dir 48 7E [1)/2 development/build, XA~ H K MU T A atree SCEF, WHHFis:

|| sdk.atree

|| sdk.exclude.atree

|| sdk-android-arm64-v8a.atree
|| sdk-android-armeabi.atree

|| sdk-android-armeabi-v7a.atree
|| sdk-android-mips.atree

|| sdk-android-x86.atree

|| sdk-android-x86_64.atree

|| sdk-darwin-x86.atree

|| sdk-linux-x86.atree

|| sdk-windows-x86.atree

PLERATISC L) android.jar A1, 5 e A B IR TE )W R BT :

# the uper-jar file that apps link against. This is the public API
${OUT_DIR}/target/common/obj/PACKAGING/android jar intermediates/android.jar
platforms/${PLATFORM NAME}/android.Jjar

Wt ud, il atree SCHFRTLLKE out H o F4uidE a1 android jar 213 sdk H AR N K
platforms/$ {PLATFORM_NAME}/3 {3 BIAE ) 1] @522 2%, android.jar X & Wi AE e 2
B2 AE development/build/Android.mk H, Al —HKE—T:

# ===== SDK jar file of stubs =====

# A.k.a the "current" version of the public SDK (android.jar inside the SDK package) .
sdk_stub name := android stubs current

stub_timestamp := $(OUT_DOCS)/api-stubs-timestamp

include $(LOCAL_PATH) /build_android_stubs.mk

.PHONY: android stubs
android stubs: $(full target)

# android.jar is what we put in the SDK package.

android jar_ intermediates := $(TARGET_ OUT_COMMON_INTERMEDIATES)/PACKAGING/android
jar_intermediates
android jar full target := $(android jar intermediates)/android.jar

$(android_jar_full target): $(full_target)
@echo Package SDK Stubs: $@
$ (hide)mkdir -p $(dir $@)
$ (hide) $ (ACP) $< $@

ALL SDK FILES += $(android jar full target)

M android_jar full target s& android.jar H' out H 3¢ I4axt %42, BIS(TARGET OUT
COMMON_INTERMEDIATES)/PACKAGING/android jar_intermediates/android.jar, 1fj FL& {7
T full_target 28— M A FK_L AT BUSE 21, X ANZ 5 M Jid sk T A android.jar 44 B 7 19 SCHF
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FRH5 make RN, — H full target Lt H #5 android jar full target #7, AL HATLL Ay
2,

® JTHIH “Package SDK Stubs:[ HFrxf %],

® Bi#d android jar full target JTH& 1M1 H%, RIS(TARGET OUT COMMON INTERMEDIATES)/
PACKAGING/android jar_intermediates.

® i HIS(ACP) AT 5L b I S HIANT €0 TAE .

$(ACP) &t Android #%i ¥ R MK LTI TE-Fa 26— LR, HHHEL
/build/tools/acp. &M HIEWTT:

| acp [OPTION] SOURCE DEST
JB4 SOURCE, Bl full target f2 T WF&L Py 25 0g 2
FAIFEHAE build_android_stubs.mk TR R, WIFFiR:

/*development/build/build _android_ stubs.mk*/
# Build an SDK jar file out of the generated stubs

intermediates := $(TARGET OUT COMMON INTERMEDIATES)/JAVA LIBRARIES/S (sdk stub name)
intermediates

full target := $(intermediates)/classes.jar

src _dir := $(intermediates)/src

classes_dir := S (intermediates) /classes

framework res package := $(call intermediates-dir-for,APPS, framework-res,, COMMON) /

package-export.apk

$(full target): PRIVATE SRC DIR := $(src_dir)

$(full target): PRIVATE INTERMEDIATES DIR := $(intermediates)

$(full target): PRIVATE CLASS INTERMEDIATES DIR := $(classes dir)

$(full target): PRIVATE FRAMEWORK RES PACKAGE := $(framework res package)

$ (full_target): $(stub_timestamp) $(framework res package)
@echo Compiling SDK Stubs: $@
$(hide) rm -rf $(PRIVATE7CLASSiINTERMEDIATESiDIR) ###Stepl
$ (hide) mkdir -p $ (PRIVATE CLASS INTERMEDIATES DIR)
$(hide) find $(PRIVATE SRC DIR) -name "*.java" > \
$ (PRIVATE_INTERMEDIATES DIR)/java-source-list ###Step2
$(hide) $(TARGET JAVAC) -encoding ascii -bootclasspath "" \
-g $(xlint unchecked) \
-extdirs "" -d $(PRIVATE7CLASSiINTERMEDIATEsiDIR) \
\@$(PRIVATE_INTERMEDIATES_DIR)/java—source—list \
|l ( rm -rf $(PRIVATE_CLASS_INTERMEDIATES_DIR) ; exit 41 ) ###Step3
$(hide) if [ ! -f $(PRIVATEiFRAMEWORKiRESiPACKAGE) ]1; then \
echo Missing file $(PRIVATE_FRAMEWORK_RES_PACKAGE); \
rm -rf $(PRIVATE_CLASS_INTERMEDIATES_DIR); \
exit 1; \
fi; ###Step4d
$ (hide) unzip -go $(PRIVATE_FRAMEWORK_RES_PACKAGE) -d $(PRIVATE_CLASS_INTERMEDIATES_DIR)
$(hide) (cd $(PRIVATE7CLASSiINTERMEDIATEsiDIR) && rm -rf classes.dex META-INF)
$ (hide) mkdir -p $(dir $@)
$(hide) jar -cf $@ -C $(PRIVATE_CLASS_INTERMEDIATES_DIR)
$(hide) jar -u0Of $@ -C $(PRIVATE_CLASS INTERMEDIATES DIR) resources.arsc ###Step5

JHI 4 build_android_stubs.mk PN RILT AS L=, 7 52:

(1) sdk_stub name: SDK stub 4 FK. Stub Y5 ACHY N i% U2 2E i 7E $(TARGET OUT _
COMMON INTERMEDIATES)/JAVA LIBRARIES/$(sdk stub name) intermediates H s, £EiX
1 -1 v X (6 5t /& S(TARGET_OUT_COMMON_INTERMEDIATES)/JAVA LIBRARIES/android

stubs_current_intermediates
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(2) stub_timestamp: A 5 FEII5RE BT A4 F4) I ) 88K S 2

SIS, build android stubs.mk A H br g gm i— classes.jar, #a) 16 PRat & A7 5
(1) android.jar. M4 4w 12 Fr A U5 SCAF 0200 L4 A2 B8 FIR ) android_stubs_current_intermediates
ST, X & H droiddoc.mk SKFERUY, AT EERG S E T .

IAESE KA — U 4a i FIFT £ classes.jar CHPBMIACH ) full target A8 &),

Stepl. B 4¢IH I 3N SO MR K3 PR S (intermediates)/classes H &I 2, SR )5 75 38T
BUEEIA SR

Step2. 7t #k $(intermediates)/stc H 3¢ N LU “java” N JE S BT A SCE, AR 45 H ] % F
$(intermediates)/java-source-list 1, LAt 5 S H .

Step3. IXJEIBER— AP, R javac K5 idm ik T4E. H encoding S5 T8
WIS g b 20, DLORUEGW BERE A AT o HABSHUR B 7% SCan &l 3-17 s

-g Generate all debugging info

-g:none Generate no debugging info

-g:{lines,vars,source} Generate only some debugging info

-nowarn Generate no warnings

-verbose Output messages about what the compiler is deing

-deprecation Output source locations where deprecated APIs are used

-classpath <path=> Specify where to find user class files and annotation processors
-cp <path> Specify where to find user class files and annotation processors
-sourcepath <path> Specify where to find input source files

-bootclasspath <path=> Override location of bootstrap class files

-extdirs <dirs> Override location of installed extensions

-endorseddirs =<dirs= Override location of endorsed standards path

-proc:{none,only} Control whether annotation processing and/or compilaticn is done.
-processor <classl>[,<class2>,<class3>...] Names of the annotation processors to run; bypasses default discovery process
-processorpath <path> Specify where to find annotation processors

-d <directory=> Specify where to place generated class files

-5 <directory= Specify where to place generated source files
-implicit:{none,class} Specify whether or not to generate class files for implicitly referenced files
-encoding <encoding> Specify character encoding used by source files

-source <release> Provide source compatibility with specified release

-target <release> Generate class files for specific VM version

-version Version information

-help Print a synopsis of standard options

-Akey[=value] Options to pass to annotation processors

=X Print a synopsis of nonstandard options

-J<flag> Pass <flag> directly to the runtime system

-Werror Terminate compilation if warnings occur

@<filename> Read options and filenames from file

AE31T7 BEARX

I Ja il @<filename> KA T — 2 AL java-source-list Hid sk T A Java SCHFEEHUH R, S8
Ja AT LR, b ) SO H B $(intermediates)/classes HH

Step4. 1 PRIVATE_ FRAMEWORK RES PACKAGE SCFG, ML -3 AE 414 .

Step5. X T B EN FIA 1) A8 BRI TIE BT 60 T4

B 5% framework res_package FTFR M ) apk il unzip fir & HEATAR IR, 45 AR A R4
F$(intermediates)/classes o 7ELLJG AT 2E P FRATTS R, apk SEBr Lats zip 8. K&K
A L2437 Windows #4E R 48 Rl i WinRAR 58 UK AE4T T — A SE B ) apk EATHE T .
BB A5 N B 45U A 1K S 1Y classes.dex AT META-INF SCHF38, e 2 FeATTE 2 apk T res H 3¢
F resources.arsc.

— Ul e, IR AT T T REMIZCESHE] T, classes.jar it /& $(intermediates)/
classes SR N AL . FARERAE S A2, BRI

| jar -cf $@ -C $(PRIVATE CLASS INTERMEDIATES DIR)
B1# classes.jar 4, 2R J5KiS(intermediates)/classes PN 24Tk 25,
| jar -u0f $@ -C $(PRIVATE CLASS INTERMEDIATES DIR) resources.arsc

HUHT jar £,
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R RBAMTH AT 1 $(intermediates)/src H I SCAF A& A] A 51K
KEATLUSEEE —F, Bl He2E R stub source [RIEIACZIE—~2 [AIZXAN [ 8, 2258 T iR
androidjar PN K24 FAKRE Kl 3-18 Froify i .

, android

. assets

licom
, dalvik

Jjava

| javax
J junit
. META-INF
Jorg
J res
| AndroidManifestxml| 122,908

|| resources.arsc 11,756,656

AE 3-18 android.jar FEEHNAR

FEARIAE AR T K BAS, B framework MIZIRFEA FRE—EH, HAREELST
SEUAA, 1] android.jar Mg “¥5e”, Bl Stub (HE), Wil 3-19 fiiw.

public View(Context context) {
throv nev RuntimeEzception{ Stub!”);

}

public Vies(Content context, AttributsSet attrs) {

& |£] android jar\android\view - ZIP FEEEN 4, BEE1/ NG 29,372,141 75 throv new RuntimeException("Stub!”);
}

&R

= Ey— publie Vies(Context context, AttributeSet attrs, imt defStylehter) |
|| view$OnLongClickListener.class

throw new RuntineException("Stub!”):

[] View$OnSystemUiVisibilityChangeListener.class }

|| View$OnTouchListener.class
~ publie Vies(Context context, AttributsSet attrs, imt defStylehter, imt defStyleRec) {

Slviewaoss [

|_| ViewAnimationUtils.class }

|| ViewConfiguration.class

public String toString() {
|| ViewDebug$CapturedViewProperty.class throw new RuntineException("Stub!”):

ViewDebug$ExportedProperty.class t
AE3-19 android.jar MAEE LA
(/E: android/view H % N View.class #£i: View.class F T BAEASZEUAS KM — A %, D

P LAE % androidjar TG Stub YRS AL R A GEYE framework ', HJl/frameworks/base/
Android.mk. FRAREFRIE— T

==== the system api stubs
include $(CLEAR_VARS)

LOCAL_SRC_FILES:=$ (framework docs_LOCAL API_ CHECK SRC_FILES)

LOCAL_INTERMEDIATE SOURCES:=$ (framework docs LOCAL_ INTERMEDIATE SOURCES)

LOCAL JAVA LIBRARIES:=$ (framework docs LOCAL API CHECK JAVA LIBRARIES)

LOCAL MODULE CLASS:=$ (framework docs LOCAL MODULE CLASS)

LOCAL DROIDDOC_SOURCE_PATH:=$ (framework docs LOCAL DROIDDOC SOURCE PATH)
LOCAL_DROIDDOC HTML DIR:=$ (framework docs LOCAL DROIDDOC_HTML DIR)

LOCAL ADDITIONAL JAVA DIR:=$ (framework docs LOCAL API CHECK ADDITIONAL JAVA DIR)
LOCAL ADDITIONAL DEPENDENCIES:=$ (framework docs LOCAL ADDITIONAL DEPENDENCIES)

LOCAL_MODULE := system-api-stubs

LOCAL_DROIDDOC_OPTIONS:=

$ (framework_docs_LOCAL_DROIDDOC_OPTIONS) \

-stubs $ (TARGET OUT COMMON INTERMEDIATES)/JAVA LIBRARIES/android system
stubs_current intermediates/src \

-showAnnotation android.annotation.SystemApi \
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-api $(INTERNALiPLATFORMisYSTEMﬁAPIiFILE) \
-removedApi $(INTERNAL_PLATFORM_SYSTEM_REMOVED_API_FILE) \
-nodocs

LOCAL_DROIDDOC_CUSTOM TEMPLATE_DIR:=build/tools/droiddoc/templates-sdk

LOCAL_UNINSTALLABLE MODULE := true

include $ (BUILD_DROIDDOC)

BRI, BARA R stub fSBIE droiddoc, i BUILD DROIDDOC 7% s i ()
droiddoc.mk:

/*build/core/config.mk*/
BUILD DROIDDOC:= $(BUILD_SYSTEM)/drOiddOC.mk

TEW XA A 2w, i Ean LA 2R {E, @+ LOCAL_MODULE_CLASS.
LOCAL_SRC_FILES f1 LOCAL_DROIDDOC_OPTIONS %,
XA AE N droiddoc B2 Hbr “ XY B R—— R BATXAM 1 rp, “ o0
R stub source.
FAMTHATIE droiddoc.mk H 5 fe 27 W) A2 il IR E ), DU R 2K AT DA SE B i B fif 2 A
JUR/P

ifneq ($(strip $(LOCAL DROIDDOC USE_STANDARD DOCLET)),true) ###droiddoc 73X

else ###fRE doclet A%
$(full target): $(full src files) $(full java lib deps)

@echo Docs javadoc: $(PRIVATE_OUT_ DIR)

@mkdir -p $(dir $@)

$(call prepare-doc-source-list, $(PRIVATE SRC LIST FILE),$(PRIVATE JAVA FILES), \
$(PRIVATEisoURCEiINTERMEDIATESiDIR) $(PRIVATEiADDITIONALiJAVAiDIR))

$(hide) ( \

javadoc \ ###javadoc RAEM doc X, HETEHEBESERBTHN
-encoding UTF-8 \
$(PRIVATE_DROIDDOC_OPTIONS) \
\@$(PRIVATE_SRC_LIST_FILE) \
-J-Xmx1024m \
-XDignore.symbol.file \
$(PRIVATEiPROFILINGfOPTIONS) \
$ (addprefix -classpath ,$(PRIVATE CLASSPATH)) \
$ (addprefix -bootclasspath ,$(PRIVATE BOOTCLASSPATH)) \
—-sourcepath $(PRIVATE_SOURCE_PATH)$(addprefix :,$(PRIVATE_CLASSPATH)) \
-d $(PRIVATE_OUT_DIR) \
-quiet \
&& touch -f $@ \
) || (rm -rf $(PRIVATE_OUT_DIR) $(PRIVATE_SRC_LIST_FILE); exit 45)

endif

H AT e R G006 doclet (1) SEI0 )7 AT 1 gk, MM EL T IR BIACH (1) if F else T f), RfI
FRUER doclet HT doclava. ANGEIXEEFFEA R TATX LGOI 21, B A 2GR TE ] LL BAT &
e AH G B REEEAT 204 -

AE KRE A% AT i javadoc 1X 4N T H, & HIZEA VLW 3-20 Frox.

XK android.jar 1 () stub St DU DA ik 1, oA ity o () 421 10 A 24 0 1 e 2 S8R
1. —HENHAIT Ready IRE& )5, make sdk il o] LUK ST, I % 5€ 8 Android SDK
) & 1 o
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usage: javadoc [options] [packagenames] [sourcefiles] [@files]
-overview <file> Read overview documentation from HTML file
-public Show only public classes and members
-protected Show protected/public classes and members (default)
-package Show package/protected/public classes and members
Show all classes and members
Display command line options and exit
-doclet <class> Generate output via alternate doclet
-docletpath <path= Specify where to find doclet class files
-sourcepath <pathlist> Specify where to find source files
-classpath <pathlist> Specify where to find user class files
-exclude <pkglist> Specify a list of packages to exclude
-subpackages <subpkglist> Specify subpackages to recursively load
-breakiterator Compute 1st sentence with BreakIterator
-bootclasspath <pathlist> Override location of class files loaded
by the bootstrap class loader
-source <release> Provide source compatibility with specified release
-extdirs =dirlist= Override location of installed extensions
-verbose Output messages about what Javadoc is doing
-locale <name> Locale to be used, e.g. en_US or en_US_WIN
-encoding <name> Source file encoding name
-quiet Do not display status messages
-J<flag> Pass <flag> directly to the runtime system
-X Print a synopsis of nonstandard options

Provided by Standard doclet:
-d <directory=> Destination directory for output files
-use Create class and package usage pages
Include @version paragraphs
Include @author paragraphs
-docfilessubdirs Recursively copy doc-file subdirectories
-splitindex Split index into one file per letter
-windowtitle <text> Browser window title for the documenation

AE3-20 javadoc R

m Android %45 GDB i,

GDB /& GNU Project Debugger F4i'5, ‘B H21R 2 TR AT )R] 2% . T Android XA
—MERKWRSE, MERSTETF AR FE SR —28 “Segi” 1y, X H b —N R E R R T
2ol 2iid GDB AT, M EATHEA A L Z 7KK 4 F GDB R4 Android R4t )
S

SER5 b Android 4R R G LA A TR 4 H] GDB i 7 —L4{ERI T4E, Qi/build/envsetup.sh:

function gdbclient ()
{

local OUT ROOT=$ (get abs build var PRODUCT OUT) ##f5%|out Bx
local OUT SYMBOLS=$ (get abs_build var TARGET OUT_ UNSTRIPPED)
local OUT_SO_SYMBOLS:$(get_abs_build_var TARGET_OUT_ SHARED_LIBRARIES UNSTRIPPED)
local OUT VENDOR SO SYMBOLS=$ (get abs build var TARGET OUT VENDOR SHARED LIBRARIES
_ UNSTRIPPED)
local OUT EXE SYMBOLS=$ (get symbols directory)
##15%) symbols B3E, X:& GDB ¥ BIRN R S5IRSHHITI R 6 K58

local PREBUILTS:$(get_abs_build_var ANDROID PREBUILTS)

##Prebuilts BR FHRS GDB XN IR
local ARCH=$ (get build var TARGET ARCH) ##ARCHRE T BEfFREH—NEIKH GDB B/ ik
local GDB

case "S$SARCH" in
arm) GDB=arm-linux-androideabi-gdb;;
arm64) GDB=arm-linux-androideabi-gdb; GDB64=aarché64-linux-android-gdb;;
mips|mips64) GDB=mips64el-linux-android-gdb;;
x86) GDB=x86_64-linux-android-gdb;;
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x86 64) GDB=x86_ 64-linux-android-gdb;;
*) echo "Unknown arch $ARCH"; return 1;;

esac ##1B1J ARCH 3RiEE GDB & iy, BHEXLER Pis TEREFRE prebuilts BET

if [ "$OUT ROOT" -a "SPREBUILTS" ]; then
local EXE="$1" ##+4EXE RRMNEFTEWARXNNERF
if [ "SEXE" ] ; then
EXE=$1
if [[ SEXE =~ ~["/].* 1] ; then
EXE="system/bin/"$EXE
fi
else

EXE="app process" ##BINER TR app process
fi

local PORT="$2" ##ir05, M5 gdbserver fRIF—E
if [ "$PORT" ] ; then
PORT=$2
else
PORT=":5039" ##i 0-SEIAA 5039
fi

local PID="$3" ##PID F BN RNHES, HaIMARFHREE, FEBERTEERTHHEES

if [ "S$PID" ] ; then
if [[ ! "S$SPID"™ =~ ~[0-9]+$ ]] ; then
PID="pid $3°
if [[ ! "$PID" =~ ~[0-9]+$ 1] ; then
PID="adb shell ps | \grep $3 | \grep -v ":" | awk '{print $2}"''
if [[ ! "S$SPID" =~ ~[0-9]1+$ 1]
then
echo "Couldn't resolve '$3' to single PID"
return 1
else
echo ""

echo "WARNING: multiple processes matching '$3' observed,
using root process"
echo ""
fi
fi
fi
adb forward "tcpSPORT" "tcp$PORT" #4#im O BREGT
local USEG64BIT="$ (is64bit $PID)"
adb shell gdbserver$USE64BIT $PORT --attach $PID & ##gdbserver attach

sleep 2
else
echo ""
echo "If you haven't done so already, do this first on the device:"
echo " gdbserver $PORT /system/bin/$EXE"
echo " or"
echo " gdbserver $PORT --attach <PID>"
echo ""

fi

OUT_SO_SYMBOLS=$OUT SO SYMBOLSSUSE64BIT

OUT_VENDOR SO SYMBOLS=$OUT VENDOR SO SYMBOLSSUSE64BIT

echo >|"SOUT_ROOT/gdbclient.cmds" "set solib-absolute-prefix S$SOUT_SYMBOLS"

echo >>"SOUT ROOT/gdbclient.cmds" "set solib-search-path $OUT SO SYMBOLS:$OUT SO
SYMBOLS/hw:$OUT SO SYMBOLS/ssl/engines:$OUT SO SYMBOLS/drm:$OUT SO SYMBOLS/egl:$OUT SO SYM
BOLS/soundfx: $OUT_VENDOR SO SYMBOLS:$OUT VENDOR SO SYMBOLS/hw:$OUT VENDOR SO SYMBOLS/egl"

echo >>"$OUT ROOT/gdbclient.cmds" "source $ANDROID BUILD TOP/development/
scripts/gdb/dalvik.gdb"

echo >>"$OUT ROOT/gdbclient.cmds" "target remote S$PORT"
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###3% GDB FEMN—LESHENM A4+

local WHICH GDB=
# 64-bit exe found
if [ "SUSE64BIT" != "" ] ; then
WHICH GDB=S$ANDROID TOOLCHAIN/SGDB64
# 32-bit exe / 32-bit platform
elif [ "$(get_build var TARGET_2ND_ARCH)" = "" ]; then
WHICH GDB=$ANDROID TOOLCHAIN/SGDB
# 32-bit exe / 64-bit platform
else
WHICH GDB=$ANDROID TOOLCHAIN 2ND ARCH/$GDB
fi
###WHICH GDB /2 GDB & /i Ky Le Xt B

gdbwrapper S$SWHICH GDB "$OUT ROOT/gdbclient.cmds" "S$SOUT EXE SYMBOLS/SEXE"
else
echo "Unable to determine build system output dir."
fi

}
ity LI Hr, T BURIE gdbelient #8451 S0 IS8 AN J5 THRETF . o4 T ik KRS LU
P PR R A gdb FOEEANERE, R H0ERATTLAAR surfaceflinger 4451 5K i o

(1) gdb server
XJEIBATHE Android e dm CH™ IR TR T RES AR 10— DT IRSS, W AN

/system/bin/gdbserver .
Gdbserver 17 ML 5 .
® attach

AR LEAEisqT, WARNMTE “attach” & EIXFMEILT, TATHRL G
SE L ps A4 KSR R B M S 1) PID.  LL A attach surfaceflinger, H4 Z&H|H adb shell ps 2K
$£3 surfaceflinger [IFFE S, HAGTE adb shell HFH W~ i 4

| gdbserver --attach :5039 [PID]

Hi “:5039” IR gdbserver ¥4 7F localhost ) 5039 i [T HEAT T .

® HBHIAN S

AR attach H T CEAEEAT RIS 5, W R A EMCKIF G H AR %, 6
A LR IEAN g 5c . L surfaceflinger A, LR a4 0] LUH 38— AN surfaceflinger £ 7
K FEAT WA -
I gdbserver :5039 /system/bin/surfaceflinger

(2) gdb client

Y gdbserver Zb T IRWPRA TS, FRATH AT LUE 3l gdb 27 5 1 o

BT Y 2] Android TR H T, RIEHAT:

I source /build/envsetup.sh

XA N T ORUEBATT AT LLIE 5 48] &l 2R 2
BTkt LA 2 gdbelient T, FIHE IR surfaceflinger 7T H #1 i 4:

I gdbclient surfaceflinger :5039 [PID]
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B2 0 N F T 2 11$1,$2,83 #48&. Hoh “:5039” FI[PID]## 225 gdbserver 11 LREF
—H, AR RIEIE .

—PIRAPITE, RS gdb client FT gdb server Bt DAL IEFE T o AW LB gdb $&4EHT—
RANFE - S AT E AP TAE. T2 gdb R BT T308, AKX SH A

https://sourceware.org/gdb/download/onlinedocs/gdb/index.html





