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®  Android build environment
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Initializing the Build Environment

®  Android source download

v' http://source.android.com/source/initializing.html

> Build releated documents & source download site

" Setting up a Linux build environment

v AndroidE I} 5}7| QA= o{2] 7}X| toolO] & Q St

v Qdi™o z E g ot 3
> Ubuntu 10.04+ or MAC OS
> Python 2.5~ 2.7
> GNU Make 3.81

21| Aol Eof = 3.82 -2giCt2tn K]0 AUX[TH 1cs HH ZHIp A of| 2 &

> JDK6

Gingerbread or newer version

JDK 5 for Froyo or older version

> Git 1.7 or newer
v Ubuntug A8¢ 32 version0f [} 2t FX| 7| Bko| 2d

> Ubuntu 11.102] Z4 % gcc compiler version issue 2 AH
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Downloading the Source Tree

® Download site

v" http://source.android.com/source/downloading.html
v' ¥ Android source = 6Gbytes 0| AFQl,

" |nstall repo

v Repo is a tool that makes it easier to work with Git in the context of Android
v Repo is installed in the following order
> cd /usr/local/bin
> curl https://dl-ssl.google.com/dl/googlesource/git-repo/repo > /usr/local/bin
> chmod 755 /usr/local/bin/repo
" |Initializing a Android working directory

v" Android source is downloaded in the following order
> mkdir YOUR_ANDROID_DIRECTORY
> c¢d YOUR_ANDROID_DIRECTORY

> repo init -u https://android.googlesource.com/platform/manifest -b android-
4.04 rl.1

In case of android ICS 4.0.4 version at 04/12/2012

> repo sync
v’ Sjgndl 5



Building the System

" Build environment setup
v" In the Android source’s top directory

v’ Use the envsetup.sh
> source build/envsetup.sh
> or
> . build/envsetup.sh

v" Choose a Target

» You can use ‘lunch’ command
lunch

You can show prepared lunch menu with target devices
> Android emulatorS 2| et lunch HZ 0§

lunch full-eng
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Building the System

of= EtZI C|HlO| A S &

" Junch @&
v ALt otg{n
v’ build targetS X| A 5}= ¥ A2 BUILD-BUILDTYPE HE}

> BUILDE CH3 1t Z2 =82 uet

Mot B

Build name Device Notes

full emulator fully configured with all languages, apps, input methods
full_maguro maguro full build running on Galaxy Nexus GSM/HSPA+ ("maguro")
full_panda panda full build running on PandaBoard ("panda")

> BUILDTYPEL C}2 = &}L}o|LC}

Buildtype Use

user limited access; suited for production

userdebug like "user" but with root access and debuggability; preferred for debugging
eng development configuration with additional debugging tools
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Building the System

" Junch menu0j| Al 2 & target device S5 5}7|
v" build/envsetup.sh 413l A|
> LSt 22 oY S M5l M lunch menudf| S5
vendor/*/vendorsetup.sh

vendor/*/*/vendorsetup.sh

device/*/* /vendorsetup.sh
> vendorsetup.sh®| L2 C}21} 20| £HAd(eg.> Nexus-S°| A L)
device/samsung/crespo/vendorsetup.sh

e add_lunch_combo full_crespo-userdebug
" choosecombo
v lunch @& 1} Z+2 Agk X10| ™2 lunch?| A S envsetup.sh A| lunch menu
Ol ol & targetO| &= k|0] 2! 0{OF SFX| 2k
v choosecombo?®| 742 = build target X| ™= X1 command lineOj| A & =
A= L0 AF
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Building the System

" Target 2°30| ELI'H buildS A| &}
v’ make £2 make -j42t 22 FF 0| &, 0{7|M 4= 108 Il
v CPUcore/} 67| AR = -6 M2 FH E
v’ ‘showcommands’&M

> make showcommands
> flet #2 M2 F 1 makeE S| E|H HE | compileO| E| 1 linkE] =X|
M| X aPd = 2o FE=C
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" build/envsetup.sh

v Android build systemOj| A X| & S} = shell script HEHO| &
v BB ANIAUZ 2|5t toolchain A2 X|7d S9| st
v Ct31} Zo| &

In Android source top directory

SANDROID_HOME #> . build/envsetup.sh
k=3
SANDROID_HOME #> source build/envsetup.sh

" help
v envsetup.sh@| A3H0| Lt = host| shell&0{| A helpE Al

root@darkstar:~/android/ics/20120486# help

- cgrep: Greps on all local (/C++ files,

- jorep: Greps on all local Java files.

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

- godir: Go to the directory containing a file.

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

voantfidavlcbar e landend A2 -0 FI04AI0ADE R

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

~ mmm: Builds all of the modules in the supplied directories.

AlS
L

_lunch add_lunch_combo addcompletions cgrep check_product check_variant choosecombo chooseproduct choosetype choosevariant cproj cro
ot findmakefile gdbclient get_abs_build_var get_build_var getbugreports getprebuilt gettop godir help isviewserverstarted jorep key_
back key_home key_menu lunch m mm mmm pid print_lunch_menu printconfig resgrep runhat runtest set_java_home set_sequence_number set_
stuff_for_environment setpaths settitle smoketest startviewserver stopviewserver systemstack tapas tracedmdump
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croot

v" Changes directory to the top of the tree

v Android source directory2| S} C|= E 2| 0| A

root@darkstar:~/android/ics/20120406# cd external/tinyalsa
root@darkstar:~/android/ics/20120406/external/tinyalsa# pwd

/root/android/ics/20120406/external /tinyalsa

ot &

root@darkstar:~/android/ics/20120406/external/tinyalsa# croot

root@darkstar:~/android/ics/20120406# pwd

[root/android/ics/20120406
root@darkstar:~/android/ics/20120406%#
root@darkstar:~/android/ics/201204606# cd ../
root@darkstar:~/android/ics# croot

Couldn™t locate the top of the tree. Try setting TOP.
root@darkstar:~/android/ics#

e
ol
o
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" m mm, mmm

v Android source build help commands
"m
v Android sub tree0{| A| source top directory=2 0| S = Android & X make

v’ make 2t2 S HHO|E AlSHSI sub directory2 CIA| S0}2

root@darkstar:~/android/ics/20120406# cd external/tinyalsa/
root@darkstar:~/android/ics/20120406/external/Tinyalsad m__

PLATFORM_VERSION_CODENAME=REL
PLATFORM_VERSION=4.0.4
TARGET_PRODUCT=full
TARGET_BUILD_VARIANT=eng
TARGET_BUILD_TYPE=release
TARGET_BUILD_APPS=
TARGET_ARCH=arm
TARGET_ARCH_VARIANT=armv7-a
HOST_ARCH=x86

HOST_0S=11inux
HOST_BUILD_TYPE=release
BUILD_ID=IMM7&D

make: Entering directory “/root/android/ics/201208406"

target SharedlLib: audio.primary.herring (out/target/product/generic/obj/SHARED_LIBRARIES/audio.primary.herring_
intermediates/LINKED/audio.primary.herring.so

tagget Symbolic: audio.primary.herring (out/target/product/generic/symbols/system/lib/hw/audio.primary.herring.
S0

target Strip: audio.primary.herring (out/target/product/generic/obj/1ib/audio.primary.herring.so)

target SharedLib: audio.primary.tuna (out/target/product/generic/obj/SHARED_LIBRARIES/audio.primary.tuna_interm
ediates/LINKED/audio.primary.tuna.so

target Symbolic: audin.primary.tuna out/target/product/generic/symbols/system/1ib/hw/audio.primary.tuna.so)
target Strip: audio. prlmary tuna (out/target/product/generic/obj/1lib/audio.primary.tuna.so)

make : Leavlng dlrectury frnutfandrnldflcsfzﬂ12@4@6 12




v' XY directory 19| @ = Android.mk I} = At0fA| ALOL S off =C}
v mm ZEH2 @ Xl A} i} root filesystem0j| 2 fileS S update?!
Al = system.imgE XSO 2 MAMGI7| Qo A= snod HZ ZH0| AR

root@darkstar:~/fandroid/ics/20120406/external/tinyalsa# touch pcm.c
root@darkstar:~/android/ics/20120406/external /tinyalsa# mm_

AN

PLATFORM_VERSION_CODENAME=REL
PLATFORM_VERSION=4.0.4
TARGET_PRODUCT=full
TARGET_BUILD_VARIANT=eng
TARGET_BUILD_TYPE=release
TARGET_BUILD_APPS=
TARGET_ARCH=arm
TARGET_ARCH_VARIANT=armv7/-a
HOST_ARCH=x386

HOST_0S=1linux
HOST_BUILD_TYPE=release
BUILD_ID=IMM7&D

make: Entering directory “/root/android/ics/201204086'

target thumb C: libtinyalsa <= external/tinyalsa/pcm.c

}irget ShiredLi?: libtinyalsa (out/target/product/generic/obj/SHARED_LIBRARIES/1libtinyalsa_intermediates/LINKED
ibtinyalsa.so

target Symbolic: libtinyalsa (out/target/product/generic/symbols/system/1ib/1ibtinyalsa.so)

target Strip: libtinyalsa (out/target/product/generic/obj/lib/libtinyalsa.so)

Install: out/target/product/generic/system/lib/libtinyalsa.so

target Executable: tinypla ?nutftargetfprnductfgenericfnbjfEKE(UTABLESftinyplay_intermediatestIHKEthinyplay)

target Symbolic: tinyplay {uutftargetfprnductfgenericfsymbuls!systemfbinftinyplay}

target Strip: tinyplay (out/target/product/generic/obj/EXECUTABLES/tinyplay_intermediates/tinyplay)

Install: out/target/product/generic/system/bin/tinyplay

target Executable: tinycap (out/target/product/generic/obj/EXECUTABLES/tinycap_intermediates/LINKED/tinycap)

target Symbolic: tinycap (out/target/product/generic/symbols/system/bin/tinycap)

target Strip: tinycap (out/target/product/generic/obj/EXECUTABLES/tinycap_intermediates/tinycap)

Install: out/target/product/generic/system/bin/tinycap

target Executable: tinymix (out/target/product/generic/obj/EXECUTABLES/tinymix_intermediates/LINKED/tinymix)

target Symbolic: tinymix (out/target/product/generic/symbols/system/bin/tinymix)

target Strip: tinymix (out/target/product/generic/obj/EXECUTABLES/tinymix_intermediates/tinymix)

Install: out/target/product/generic/system/binftinymix

make: Leaving directory */root/android/ics/20120406' -~ .

root@darkstar:~/android/ics/20120406/external/tinyalsa# | g* \nSignal 13




" mm command with snod option

v' Build all sources in the current directory and sub-directories.

v' And builds new system image from current binaries

root@darkstar:~/android/ics/20120406/external/tinyalsa# touch pcm.c
root@darkstar:~/android/ics/20120406/external/tinyalsa# mm snod

PLATFORM_VERSION_CODENAME=REL
PLATFORM_VERSION=4.0.4
TARGET_PRODUCT=full
TARGET_BUILD_VARIANT=eng
TARGET_BUILD_TYPE=release
TARGET_BUILD_APPS=
TARGET_ARCH=arm
TARGET_ARCH_VARIANT=armv/-a
HOST_ARCH=x86

HOST_0S=linux
HOST_BUILD_TYPE=release
BUILD_ID=IMM7&D

make: Entering directory */root/android/ics/20128486'

target thumb C: libtinyalsa ¢= external/tinyalsa/pcm.c

}irget ShiredLi?: libtinyalsa (out/target/product/generic/obj/SHARED_LIBRARIES/libtinyalsa_intermediates/LINKEL
ibtinyalsa.so

target Symbolic: libtinyalsa (out/target/product/generic/symbols/system/1ib/1libtinyalsa.so)

target Strip: libtinyalsa (out/target/product/generic/obj/lib/libtinyalsa.so)

Install: out/target/product/generic/system/lib/libtinyalsa.so

target Executable: tinypla ?uutftargetfpruductfgenericfnbjfEXECUTABLESftinyplay_intermediatestIHKEthinyplay)

target Symbolic: tinyplay fuutftargetfprnductfgenericfsymbnlsfsystemfbinftinyplay]

target Strip: tinyplay (out/target/product/generic/obj/EXECUTABLES/tinyplay_intermediates/tinyplay)

Install: out/target/product/generic/system/bin/tinyplay

target Executable: tinycap (out/target/product/generic/obj/EXECUTABLES/tinycap_intermediates/LINKED/tinycap)

target Symbolic: tinycap (out/target/product/generic/symbols/system/bin/tinycap)

target Strip: tinycap (out/target/product/generic/obj/EXECUTABLES/tinycap_intermediates/tinycap)

Install: out/target/product/generic/system/bin/tinycap

target Executable: tinymix (out/target/product/generic/obj/EXECUTABLES/tinymix_intermediates/LINKED/tinymix)

target Symbolic: tinymix (out/target/product/generic/symbols/system/bin/tinymix)

target Strip: tinymix (out/target/product/generic/obj/EXECUTABLES/tinymix_intermediates/tinymix)

Install: out/targetf/product/generic/system/bin/tinymix

make spod: ignoring dependencies

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

make: Leaving directory “/root/android/ics/28120406' ®. Sianal 14

root@darkstar:~/android/ics/20120406/external /tinyalsa# v MQQ



" mmm

v" Build specified directory or list of directories.

v You can use with ‘snod’ option like ‘mm’ command.

root@darkstar:~/android/ics/20120406/external# touch ../frameworks/basefmedia/libstagefright/AwesomePlayer.cpp
tinyalsa/pcm.c

root@darkstar:~/android/ics/20120406/external#

root@darkstar:~/android/ics/20120406/external# mmm ../frameworks/base/media/libstagefright/ tinyalsa

PLATFORM_VERSION_CODENAME=REL
PLATFORM_VERSION=4.0.4
TARGET_PRODUCT=full
TARGET_BUILD_VARIANT=eng
TARGET_BUILD_TYPE=release
TARGET_BUILD_APPS=
TARGET_ARCH=arm
TARGET_ARCH_VARIANT=armv/-a
HOST_ARCH=x86

HOST_0S=1inux
HOST_BUILD_TYPE=release
BUILD_ID=IMN7&D

make: Entering directory “/root/android/ics/20120406°
target thumb (++: libstagefright <= external/../frameworks/base/media/libstagefright/AwesomePlayer.cpp

¥ /nSignal 15



cgrep, jgrep, resgrep

v’ Z+Zk Cc/C++ source, JAVA source, resource fileA] 2 E{ E X stringS

godir

v AEE CHMER 2 0|5 + AS

root@darkstar:~/android/ics/20120406/external# godir tinyalsa

(reating 1index... Done
1| ./external/tinyalsa
2| .fexternal/tinyalsa/.git
3] .fexternal/tinyalsa/includeftinyalsa

Select one: 1
root@darkstar:~/android/ics/20120406/external/tinyalsa# |

I E3

g° nSignal
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Android source tree

" bionic — bionic libc
" build
v’ envsetup.sh
> build shell scriptS0| 92, EXNQ AR MAXMS st AMH
v’ generic board0j| C§ S} configuration
> build/target/board/generic/device.mk

. root filesystem2| A2 | H | ol O}5}=7}0] Cljof kS X| ™ S= mped

- android Z|F ZilE TG A XS 22 285t 42 binaryS0f| O ot install S 278
> build/target/board/generic/BoardConfig.mk

. Android®| makefile@l Android.mk0f| 7| 22X O 2 IStE|= X| A2 Makefile

. FERE HALZZ2 7| sE0| C}jst enable/disablen} 2t310| Z S

« Android.mk L} 0| HSFZS =11 Android.mk I} 2 0j| A| defineS H|O{ES QU E M

o= 897t B3
. ex> BoardConfig.mk2| BOARD_USES_GENERIC_AUDIO := true 2| 4%

e frameworks/base/services/audioflinger/Android.mk

e frameworks/base/services/audioflinger/AudioHardwarelnterface.cpp

. WU ST HES HZ

" CTS - Compatibility Test Suite2t&1 A A C|&l E 2]

v’ Signal 17



Android source tree

" development - 7|2 & apps...
" external
v' Android 118 9] libraryZ} O}Ll linux =2 7| =0]| ZHd =l library/binary &
v’ RbM =l library = shared library(*.so) I} 2 -2 root filesystem 2| system/llb 2
install
v ZH Xl library = binary I} 2 2 root filesystem 2] system/bin © £ install
v’ framework test app L} library 52 0] L2 £ 2O A Xt ol =7 =
" frameworks
v base/policy
> PhoneWindowManager &~ 2

> Android HX| A| AElZ backgroundOj| A K| 0 5}= x| AF$| application?!
PhoneWindowManager= CI21} 2 7|52 A =Lt
KeyGuard 22 — LockScreen
3}H X K| S Xk K| 0{(ex> Rotation)

event 22| — Key events

v’ Sjgnal 18



Android source tree

" frameworks

v’ base — android framework source
> libs/ui
. Android frameworkOj| A| INIE EdljA| @ Z k| = android client part
. HAL- Input device(key, touch)2| 4%

> libs/utils
. Wrapping class, =2t QEIZ|E| £..
> libs/binder

. Android binder & Anonymous shared memory H|0{ 22} A
» cmds
. binder& binary?Ql servicemanager 2 A2} 0 2{7}X| command&
> media
. media2tg&1 JAVA, JNI, Client, Service, Media engine(libstagefright) S2| A A
- media 22 L7 310, SE/X0[7] lfZ0f lIf = L] EC[E PIE0] 1 £ A Z of
Ltol L/ E 2|0 £

¥ /nSignal 19



Android source tree

" device
v' ZtvendorO| A Bt E = vendor™ device S0 Col A ™ n}al
v' XIH| devicel} productE TH=7| 2o A= O| C|H EE|0f|M SH LU S S
i g5t= A0 E2

v EMEE FR O AL

> AndroidProducts.mk

Product, device &1 0| 5 &2 X|™
> BoardConfig.mk, device.mk
. generic board0j| A @} O}%H7}X| gt SiC}.

" vendor
v device C|H E2|Q} Z2 A
v’ Android 2.1/2.2 HXOj| A= O] C|M E 2| & 7| & deviceS 0| LSt C| 2 E 2|
EPUES

v' 1Xfj(Ice Cream Sandwich) = O] C|H E 2| E A}

oo
Ot
rr
ox



Android source tree

out

v android compile Z1}= C|2 E2|
packages

v android 7|2 application source

v Folsjog M D5 appZt HIFY E|X| QL

s =

v Ao £l = Ij7| X| &2 Zt device devuce.mk01| X|™o| E|=
PRODUCT_PACKAGES tH4=0f| = gtk| 0o} et

v ex> build/target/product/generic-no-telephony.mk

prebuilt
v’ toolchain & & Q S binary

system
v android Q] root filesystem0f| E S| = 7| & binary 2 A (ex> init)
v" [core/init — android init source
v’ [vold —vold2, android 2.3 H M A B E| A2 =

Signal
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Android source tree

" hardware
v" HAL source & header file — HAL Class@| prototype
v UHIX O 2 android0f| M AF2E|= hardware 23 AAE S Z3H HIE A|
o| C|= E2|of 2 f|X|5}= A= O}'H
> device, vendor C|H E2| 0| EX5l= A7t B S
v" libhardware
> board hardware dependency?} =2 SIEH| O 2 = 52| example 5! header
> Yuldoz otE 20| E E0f 7| 2H o 2 BRI E|X] 2410, cpuZ 2 M ZALS| 2
=0 |E/E0o| =2 REE0| &3 F class prototype A =7} Q! °'2
> IERO|E A2 MH|S Y x| = FLE YD, BETHYIE X Hat
USHA| QHE 20| E root filesystem0] installSt= AL = QU S
> Android frameworkQ{| A 52X © 2 module(*.so I} HE})Z loadingS}=
hw_get_module() €t3=0]| I:H ot AATIQE
« hw_get_module()&++= LISt 22 =M E S moduleE loadingStC}.
e $(MODULE_NAME).%ro.hardware%.so =» ex> sensors.origen.so
e $(MODULE_NAME).%ro.product.board%.so =» ex> sensors.origenboard.so

e $(MODULE_NAME).%ro.board.platform%.so =» ex> sensors.insignal_origen.so
e $(MODULE_NAME).%ro.arch%.so =» ex> sensors.exynos4.so

. hw_get_module()8t=+= rootfs2| system/lib/hw, vendor/lib/hw C|H E 2| & Z M
v Signal 22
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Android source tree

® hardware

v" libhardware_legacy
> QUHIX O 2 android phone0f| =Xl OF 6}= hardware0j LSt H|0] AESO0| S
of A=
> Android compileA| 20| Z o}l =IC}
> ex> wifi/wifi.c
> include/*
Android built-in HAL2| & & prototypeO| MAHE|] QI 2
ex> Audio
" ndk
v Native Development Kit 2t mj 50| 9|2
v" docs/ANDROID-MK.html

> AndroidOf| A A2 E|= makefileQ] Android.mk I} 2l = 0= A| ZtAd s} Of S} =X|
Ofl CHoll A A B X0 AS

> PDK(Platform Development Kit — Android 2A)0|| ME8k|= 20| Cjot MHE
Cl= NDKE& Android.mk I} 2 0f| Cj o A4 tH 2l
> S} X| 2t PDKE ZA 2 &7 £
“»

v’ Sjgnal 23



Android.mk

" Android.mk

v Android A| 2 EI0| A A2 E| = makefile
v" Build systemO| O{ 2 A| 22253 C}E|OF 5f=%|0fl Clict EH
v ZF Z2E2 0 S o5t

> Executable binary

> Shared library

> Static library

> Host executable binary

> Application package

> etc....

build/core/config.mk 0f] 2 2 20|  definek|{ QO L} AFEHIE T} WL}

v" Android source top directory®j| Al make HZ Al A|

> Sub directory®| 2= Android.mk L} 2 S Z M

> Source file52| update A=t A}

Z }= 0| static libraryZ} O}'d A A1} S library/binaryS S root filesystemOj|
update

v’ Sjgnal 24



Android.mk

" Executable binary example

LOCAL_PATH:= $(call my-dir)
include S(CLEAR_VARS)

LOCAL_MODULE_TAGS :=eng
LOCAL_SRC_FILES:= server.cpp
LOCAL_SHARED_LIBRARIES := libcutils libutils libbinder libgadd01
base := S(LOCAL_PATH)/../../..

LOCAL_C_INCLUDES :=\
S(base)/binder01

LOCAL_MODULE:= server01

include S(BUILD EXECUTABLE)

¥ /nSignal 25



Android.mk

" Android.mkE A 5l= 2t & definition

v' LOCAL_PATH := $(call my-dir)
» Android.mk I} 2 2 HtE A| 0] HO|2 A|ZtE|0{Of SHLC}.
> Android 2A E 2|0 A A A e 59| ¢ X| E X|™HSt=0| AR
> ‘my-dir’ macroS O| 25| A| SiXjj C|HER| 2 X|H
v" include S(CLEAR_VARS)
> Android.mk I} LHOJ| A A2 E| = LOCAL_XXX HE}°o| H=E 2 clearElt

> e.g. LOCAL_MODULE, LOCAL_SRC_FILES, LOCAL_STATIC_LIBRARIES, etc...
LOCAL_PATHE= H| 2| =

> build/core/clear_vars.mk
Ot definitionS 0| cleark| =X| 7| F K| U=
build/core/config.mk I} 2 0| A includeEl

v’ Sjgndl 26



Android.mk

" Android.mkE A 5l= 2t & definition
v’ LOCAL_MODULE
> X|EF 58 411=2] 0| F, ¥t EA| uniquett 0| 50| 0{O} &
> Z|1E AaE8| S/ X730 wat dd nh€ o] §0| FErd
v' Build output type definition

> include S(BUILD _EXECUTABLE)
. *|Z Z1}22 LOCAL_MODULEO|A| X| M El 0|2 L2 MME
. out/target/product/S(TARGET_PRODUCT)/obj/EXECUTABLES/S(LOCAL_MODULE) inter
mediates/LINKED/$(LOCAL_MODULE)
. Root filesystem®| system/bin C| 2l E 2| 2 & A} install =l
e out/target/product/S(TARGET_PRODUCT)/system/bin/$(LOCAL_MODULE)
> include S$(BUILD_SHARED LIBRARY)
. X|= A3}=2 LOCAL_MODULE.so O] HE}| & Zt= shared objectS A M
. out/target/product/$(TARGET_PRODUCT)/obj/SHARED_LIBRARIES/$(LOCAL_MODULE)
_intermediates/LINKED/S(LOCAL_MODULE).so
. Root filesystem®| system/lib C|2l E 2| 2 5 A} install =
e out/target/product/S(TARGET_PRODUCT)/system/lib/S(LOCAL_MODULE).so

v’ Sjgnal 27



Android.mk

" Android.mkE A 5l= 2t & definition
v’ Build output type definition
> include S(BUILD_STATIC_LIBRARY)
*|= A1}=2 LOCAL_MODULE.a°| HE}E Zt= static library A4/

out/target/product/S(TARGET_PRODUCT)/obj/STATIC_LIBRARIES/S(LOCAL_MODULE) i
ntermediates/$(LOCAL_MODULE).a

Root filesystem2 2 = EgtE|X| &=L}

v' LOCAL_MODULE_TAGS
> build/core/base_rules.mk 0] A}-8 tag option X|%d
> Android build system®| BUILDTYPE(e.g. eng)0]| [L}2} X|H =l tag} O & 0| & 4
SIS ZES U o= F o= XA X}
> 1CS { T 0| M| = optional, debug, eng, test, samples E}f 15 X| 21 &t
> optional El 1= GingerBread A| £ E{ M 7{

Z} PRODUCT Z 2 device®| PRODUCT _PACKAGES 0j 8| = moduleO| X| & £|0{ Q! X| &
© ™ HH| makeA| root filesystem0| install 5}X| 243

v Sjgndl 28



Android.mk

" Android.mkE A 5l= 2t & definition
v’ LOCAL_MODULE_TAGS(A=)
> ex> LOCAL_MODULE_TAGS := eng optional
eng & E E} 2! 0f| A = build7} =
S} X| 2k, eng O] 2| 2] buildtype0f|A{ = PRODUCT_PACKAGES H=0f s{ Tt B & 0| S 0|
ZSHE| 0] QK| &2 AL = XA buildA] root filesystemO]| installE| X| &=L}

Lo —
> 2t user WEEIY O 2 FH| buildE 5 PRODUCT_PACKAGES 'H=0f| X| | 0]
QI X| % © ™ root filesystemO0f| EEHE|X| %S

A=
> PRODUCT_PACKAGES tH==2 9] X|H
build/target/product/*.mk L} L | A X|H S S} HL}
device/*.mk I} S 0| A X|™HSIC}
Ht™M O 2 device C| ! E 2| 2| $(PRODUCT)/device.mk S 0| A{ 20| X|7d EIC}.

v Sjgndl 29



