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2.1Android NDK &/~

Android NDK 21217+ Android 7> & ] Native Development Kit 45 . ‘& EE NDK(H A< Hij
TMERR s 4h) — R RABA O(N_N)0~.

Android N H I A& T LAE G NDK R C 8% CH A
FL N2 http://developer.android.com/sdk/ndk/1.5_rl/index.html
AT N I AT i A AR BV 1)

AANE AT LR 2 NDK 3Bk http:/dl.google.com/android/ndk/android-ndk-1.5 rl-
windows.zip

2.2 EEFE

NDK % %75 21 21 Cygwin " i make Al gee, T LAZG R F #1234 Cygwin. JGiEA
www.cygwin.com , .7 HiH [ Install or update now #E#%, 41 P

C find where a package

gt help on . ; .
Install or update | or £81 ne D or ar file liwes in the
1uzing =zetup. exe. .
nowl Cwzwin releasze.

/ luzing =etup. exe]

Latest Cwvgwin DLL release wversion is 1.5, 25-15
OR300 setup.exe (2, IR R B 234
Cygwin HJZRAT RN, — Mo A zede, IXHER A D) — M2k 7
s A8 %%

2: F—
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Cyewin Setup EI [E| §|

Cygwin Net Release Setup Program

Thiz zetup program iz uzed for the initial installation of the
Cyawin enviranment az well az all subzequent updatez. Make
zUre to remember where pou zaved it

The pages that fallow will quide vou through the ingtallation,
Fleaze note that Cygwin conszigtz of a large number of
packages spanning a wide vanety of purpozes. *We only
inztall a base zet of packages by default. vou can always min
thiz program at any time in the future to add, remove, or
upgrade packages as necessan.

=

Setup.exe version 2573.2.3
Copyright 2000-2007

hittp: /A, cyguin, com,!

mE

3. PR

Cygwin Setup — Choose Installation Iype E”E|E|

Chiooze whether ta inztall ar dawnload fram the intemet, ar install fromm files in
a local directon.

Choose A Download Source
C

(#ilnstall fram Internet
[dovenloaded files will be kept for future re-usef

() Download “Without Installing

) Install from Local Directorny

/

KI—f®[fZw 28 |
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4: IEFFLBRAT

Cygwin Setup — Choose Installation Directory

KAuRA: Ver 1.0.0(build 2009.08.24)

S[(=1e9

() &l Users (RECOMMENDED)

Cygwin will be available to all uzers of
the sugtem. WOTE: Thiz iz required if
\ vou wizh to run services like sshd, et

1 Just Me

Cygwain will only be available to the
curment uzer. Only zelect this if you lack,
Admin. privileges or you have specific

Select Root Install Directory
Select the directary where vau want ta inztall Cogwin, Alza choose a few o
inztallation parameters.
Foot Directary
I::'-..|::|r||:||..'..|ir| Broveze. .. ]
Imztall For Defaulk Test File Tepe

(%) Ui # binary [FECOMMENDED)

Mo line tranzlation done; all files opened
it binamy mode. Files on disk will have
LF lire endings. J

D05 A text

Line endings will be tranzlated from unix
[LF1ta DOS [CR-LF] on write and wice
YErEa on read.

heeds. Fiead more about file modes. ..
KI—f®[FfZ® B8 |
[
SIEFE T B H 3%
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Cygwin Setup — S5elect Local Package Directory E”E”X|

Select Local Package Directory E

Select a directorny where you want Setup to store the installation files it
downloadsz. The directon will be created if it does not already exist,

Local Package Directary

E:hdevelophandroidhandraid-HDE Browse. ..

.

KI—f®[fZw [_BE |

6.1 P 0 45 3 4 75

Cygwin Setup — Select Comnmection Iype

Setup needs ta know how you want it to connect ta the internet. Chooze
the appropriate settings below.

Select Your Internet Connechion C
-

() Use |ES Settings
() Use HTTPAFTP Prosy:

Prowy Host |

e

KI—f®[fZw 28 |
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TIEFE N BT R

Cyegwin Setup — Choose Download Site(s)

Choose A Download Site
Chiooze a gite fram thiz ligt, or add vaur awn zites ta the list o

Available Download Sites:

/./ SO SNERL L R T  ET =T=1 I
ftp: 4/ mirrors. smisgion. com

EEFEAC bkt A mirrars. wmizsion. com

IS, S ftp: # Aftp. gtlib. gatech. edu

http: A A, gtlib. gatech.edu

frpe A dmirror. ca. vt edu

http:/fmirror. ce. v edu

ftpe / dmirror. mcs. anl.goy

http: A mirror. mes. anl. goy

frpe /A drnirrar. averse, niet

hittp: A A mirror. averse. net o

[ PO ] W epppeepp |

IJzer URL: | [ Add ]

KI—f®[fZw 28 |

8. JTun PECEH

Cygwin Setup El@ E|

Progress C
This page displays the progress of the download or mstallation. -

Downloading...
zetup bz from hittp: A foypowin marrors. baooblycom,’
28% [B1k/216k]) 0.4 kbi's

Progress: [TIITITT |
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9. MFELUALIN

~ Cygwin Setup - Select Packages

Select Packages
Select packages to instal C
Cikeep O Fev @Lu OExp Yiew | Category
Category Hew B.| 5 | Size Fackage |"

E] ALL &% Defanlt

@ Aecessibility &% Default

[# Admin &% Default

B Archive &% Default

& Audio & Defaul t

[# Baze &¥ Dafault

_@_Iéubﬂﬂfﬁgl R Efnake M gecfEEPT AT » A
CE Devel & Install 0 BGER . SHBEFELEFEEDefanl ik

B Doc @ Defanlt AWM MInstall

B Editors 4% Default

E Fames &% Dafault

[ Grome ¥ Default 3
4 >

[#] Hide absolete packages
-

~
IFof—ZFw) ((®E ]

10. 23 Cygwin, M 2235

5
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S make —w

GNU Make 3.81

Copyright <C)» 2086 Free Software Foundation, Inc.

This is free software; see the source for copying conditions.

There iz NO warranty; not even for MERCHAMTABILITY or FITHESS FOR A
PARTICULAR PURPOSE.

Thiz program built for i686—pc—cyguin

% gcc —w
Reading specs from susr/lib/gccri686-—pc—cygwins3d.4.4-/specs

Configured with: smanaged-gcc—build-final-uv3d-bootstrap/gce—3.4_4-99%-configure —
—verhose —program—suffix=—3 ——prefix=susr —exec—prefix=susr ——sysconfdir=-setc
—libdir=/usr~1ih ——libexecdir=/usr~-1ibh —nandir=rusr-share-man —infodir=/usr-s
hare~info —enable—-languages=c,ada,c++,.d £f77, . pascal, java.ohjc ——enable—nls —wit
hout—included—gettext ——enabhle—version—specific—runtime—1lihs ——without—-x ——enabl
e—1libgcj ——disable—java-aut —with—system—zlib —enable—interpreter ——disable—1i
bhgc j—debug ——enabhle—threads=posix ——enahle—java—gc=hoehmn ——dizable—win3Z-registr
v —enable—sjlj-exceptions —enable—-hash—synchronization —enahle—libstdcxx—debu
o

Thread model: posix

gce version 3.4.4 (cygming special, gdc B.12, uwsing dmd B.1252>

HUILL_ERRAAE BN ZR B make Fll gee 48222583 .
115 H NDK >R g i i 5451 1
A) WEWNEA R

SRR e84 T ¥ bash_profile SCAF, FRKAUMEIL T: C:\cygwin\home\Administrator » H
UltraEdit 77, #I0LLCT )

ANDROID NDK ROOT=/cygdrive/e/develop/android/android-NDK/android-ndk-1.5 rl
export ANDROID NDK ROOT
Horp iy — )@ Z B SO IR B C R4S, DRI, T0BT R 3 Cygwin.

FEE: XEMAUE I OS M HCHAE G 7T T i )a, H0Br A 3) Cygwin 2. W]
DAAZ R P g U fe:
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@ Ultrakdit — [C:\cygwinlhomelAdn:

strator\. bash_profile]

%AMA: Ver 1.0.0(build 2009.08.24)

wmEE BFQ i WAE HEY #R2@ AL T BEo SN #0d #ho -ax
ewew CLel+y 4] 2 (2 |fincase of succ v | 34 % of B S D@?
. CHR culi
HETH © Culi
el 20 € 40 50, 60, 70 80 30 1 L T L T =}
£ © xpmt o CLeltShiftFt B mrsion 5 7T = == B 1 ! Loy
iy REBRIZ SRIBTE I E)
7 b the latest recommended .bash profile content
1 PTE/Telnet (T) ste/defaults/etc/skel/ . bash_profile
B, 1
it EHEEE © Jete/skel/ .bash_profile directly will prevent
g W updating it.
AH BEm W F12 .
d in your howe directory (~/.bash profile| is yours, please
a to customise it to create a shell
pt to your liking. If you feel a change
* BERRIE /B W) penifitial to all, pleass feel free to send
P N o the cygwin mailing list.
E - fofile: executed by bash for login shells.
B hE .. ALHFLL £ system wide bashro if it exists
) ash.bashre ] ; then
§ [ A% wrx/mas B oos @)
EE IR W) | B3 103 B mac
S TEn®) Crlp 3
A HTEEA T E} gacorc Bl ASCII ()
[l $TENTRR ) Ak ASCII B EBCDIC ©)
Ny & E |
ITEMRE/RE ) ", gen ) st () be cnioeo
(i REET I O CtrltShifttF |} aNST Bl OEN (D)
=dicakzaasdun] o
BRAFIE THE © | ASEIT Bl Vnicode (1)
St if it exists
IEIT A
L MANPATE
jz #1i £ ASCII B WIF-B (Uni cods #H5E)
37 # Set INFOL 4 o if it exists
38 # if [ -d f 0 VNICODE/ASCIT/UIF-8 B WIF-8 (SCII £R35)
EER INFOPAT
a0 # 1
41 ANDROID_NDR lroid-NDE/android-ndk-1.5_ri
4z export AHDI
a
~
< 5
<l B0 2 HamEkRE o G FER?
LEER AN
CvrwSg BE v £7 ?
#3005 B Ik fEl 7 26, A, oo UNLE 63 : 2008-8-8 22:57:54 | M 1248 E2N

B) Jic & NDK

feygdrivefefdevel

¢ cd scygdrivesesdevelop/android/android-NDE/android-ndk-1.5_»1/build/

% .shost—setup.sh
Detecting host toolchain.

compiler check ok C(gccl
linker check ok €<gcch
C++ compiler check ok (g++)>

CH ¥
Generate
Toolchain

out-shost config.mk
Checking for

Host setup

0id/ android-NDE

arm—eabhi—4.2.1 prebuilt hinaries

complete. Please read docssOUERUIEW_TXT if vou don’t know vhat to do.

1.5_r1/build

C). G 45

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR

eoeAndroid i [E HeA% ) Android JF R ALIX
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S64% D1 build/out R host H % BA LN config.mk SCAFES] NDK AR H &) out H3k o AR5
Z: T B9 P hello-jni %1+

= feyegdrivefefdevelopfandroidf android-RDEfandroid-ndk-1.5 rl

% cd SAMDROID_NDK_ROOT

% make APP=hello—jni

Android NDK: Building for application 'hello—jni’

Compile thumb : hello—jni <= sources samples-hello—jnirshello—jni.c
SharedLibrary : libhello-jni.so

Install = libhello—jni.so =» apps-hello—jni/projectslibs- armeahi

$-

G E n] AFE I NDK MR H 5% N out HoRZ 1 T apps 1 Hak,  HoAbAT S PELs (10 3L 5230 F
JE o

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR

eoeAndroid i [E HeA% ) Android JF R ALIX 18
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3.Ubuntu android NDK it & 57k
B &0 love RET @ 2009 408 H 18 H

i H: http://www.eoeandroid.com/viewthread.php?tid=2406&highlight=ndk

3.1 EETE:

58 N linux MUAS ¥ NDK:
http://developer.android.com/intl/zh-CN/sdk/ndk/1.5 r1/index.html

NHGE, M, WA ORI H S, O TR ERE AR, BOERE N # K android-
ndk-1.5 r1 Hat

3.2 TEHE NDK RECE Z i

A b

%5 make-v Fl gee -v #ill

B, make—v IR,

RJF, gee —v THEBER:

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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B0 R 75515}3196, i A\fr4: /build/host-setup.sh
m%&mml%

. /host-setup.sh: 23: source: not found
[Detecting host toolchain.

/host-setup.sh

build/host-setup.sh: 57: force 32bit_binaries: not found
/build/host-setup.sh: : setup_toolchain: not found
./build/host-setup.sh: 60: cannot create : Directory nonexistent
Can't create director r host config file: out/host

H=2F: vim ./build/host-setup.sh

GBRIAS, 2N FRE L ETENL B bin/sh #!/bin/bash
Bsete: ESC SRJE4 N wq IRAFIBH.

gk Iﬁﬁ: /build/host-setup.sh

WK PR, sArsa!

=laptop:~/Android/android-ndk-1.5 r1$ make APP=hello-jni
ding for application 'hello-jni’
hello-jni <= sources/samples/hello-jni/hellto-jni.c
libhello-jni.so
libhello-jni.so => apps/hello-jni/project/libs/armeabi

FEAG B samples HLI¥IH1: make APP=hello-jni
fn B dr4427R: libhello-jni.so 32184t apps/hello-jni/project/libs/armeabi

AR eoeAndroid #[X LSRN, BH N KA, AT, FEEIEMRE!

eoeAndroid i [E HeA% ) Android JF R ALIX 20
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1L A3 Eclipse(Hi#& AL ik

New Android Project

BCE4F T SDK, mILMZAT %)

New Android Project

Project name must be specified

vilUse default location

Jusrflocal/Android/Android/android-sdk-linux x86-1.5 r2/platforms/android-1.5/samples/

Target Name Vendor Platform API Level T
[J Android 1.1 Android Open Source Project absal

Android 1.5 Android Open Source Project 1.5

1~ AR

b ERENINIGR L Y hello-jni 1]

EYREI NDK H 3% T android-ndk-1.5_r1/apps/hello-jni/project £t 4P $¢ Project, fffizE.

) (- wanghua)(Android{androic-ndk-1.5 r1)apps)feliosn MR
e 7Y

project 20094E06 028
# Application.mk 20094058 19H

AT eoeAndroid EIX AR, BB ARAT,  FRBUITAT, e IR

eoeAndroid 4 [E B #E 1) Android JT & 4L X 21
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H-G0: W hello-jni TREAFE, JEH F COIRRIBIA .

New Android Project =

New Android Project k
Creates a new Android Project resource.

ViUse default location

/home/wanghua/Android/android-ndk-1.5 rl/apps/hello-jni/project

Target Name

Vendor

Browse...

Platform API Level ]

[J Android 1.1
Android 1.5

Android Open Source Project alyat 2
Android Open Source Project il 5 = a

Hello)ni

com.example. hellojni

vity: .Hello)ni

3

()

L1 ActivityMain-layout
1 ActivityMenu
1 ActivityWidget
£1Bmi
7Button
C1Hello Android
CrHello world G1 skin
¥ 12 Hello]ni
~ (BSsrc
~ 4 com.example. hellojni
b [s]Hello)ni.java
> @ gen [Generated Java Files]
b = Android 1.5
- assets
b = libs
» Eres
b (= tests
‘a AndroidManifest. xml
default.properties

B k.

JUL RN T C 1 TR

Java - Hellojni/src/com/example/hellojni/Hellojni.java - Eclipse

mea R B R e

0 *Hellojni.java x

/** Called when the activity is first created. */
@0verride
public void onCreate(Bundle savedInstanceState)

{

super.onCreate(savedInstanceState) ;

/* Create a TextView and set its content.

* the text is retrieved by calling a native
* function.

*/

TextView tv = new TextView(this);
tv.setText( stringFromJNI() );
setContentView(tv);

e (e (e el

/* A native method that is implemented by the
* 'hello-jnd native likyary, which is packaged

* with this application.

*/

public native String stringFromJNI();

/* This is another native method declaration that is *not*[ ]
public native String unimplementedStringFromJNI();

/* this is used to load the 'hello-jpi' library on application[ |
static {
System.loadLibrary("hello-jni");

AT eoeAndroid EIX AR, BB ARAT,  FRBUITAT, e IR

eoeAndroid 4 [E B #E 1) Android JT & 4L X 22
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Android Emulator (Android_G1 1.5:5554)

el @ 1036 Pm

-Mobile-

T.

= )

DK AL E ) | AT LN C (SRR T

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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NDK 7w X HfFESHE

4. Android1.5 NDK Release 1 3z 3C#4
fE#: Luggie

. 2009-6-27 JfiAs: 1.0

Android NDK /&8¢ 7 Android SDK [ T H, F k4w N A 1 5 A S . b GE5S Android SDK
Bl A, DRI R 3 NDK 2 115 562625 Androidl.5 SDK.

4.1Android NDK 2t 47?

Android NDK 2 4i PEHk AAE Android N A (19 2 A A SRS (1 T L o

Android W FHiZ 474 Dalvik lEFUHL . NDK SR RKE B IRAAE (C 8 c++) sZEN I
— Yo XKLL FLL N AR AL, X R AT R ACHD, i HAE e AR AP AT

4.2NDK 1247 :

LT R C AT CHUARS 2 Bl J A TS 28 ) T = A SO
ML T RS AR RN apk SCPFIR 7%
FEMET A 1.5 WA AL (0 A2 2R G Sk SR

ROET IO, RBlATE S|

Android 1.5 NDK 3 #F ARMVSTE #lesfs &4, $EMREm C ek (Clibrary) , INIHEH
AR o

NDK JFANE HF RN« A TFARE, IRV IZE & RPuEs; RIE, HIRAREIE
B E BT ERE, N T N E 448, NDK &S H . (SN, HHE 2 cPU
BWIRIIALEE, B, {59408, WP B4, Wi C TSRS — ATk M RER KIEHE
Fto Ak, NDK #24t T EHIA C/CHFRIERE.

EE, NDK FEAGEIRTT R4l AN . Android [ =847 B8R 2 Dalvik fEFIHL.

4.3NDK N A

FFRITH

NDK A& T —EARZ Wik T (i, linkers 2) , BA A Linux, OS X fl windows (}H
Cygwin) _EJRA: ARM [ it filfs
AR eoeAndroid #: X HLUFR, 4HE N R AT, AT, FEEEEARE!

eoeAndroid i [E HeA% ) Android JF R ALIX 24
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fbdeft T —FJRE APL I RGKSUE GRAESTEIRA) -
libc (C library) headers

libm (math library) headers

JNI interface headers

libz (Zlib compression) headers

liblog (Android logging) header

A Minimal set of headers for C++ support

NDK th#24t T9m it R0, VRnT LLPL g PR ACRS, 1A 4L toolchain/platform/CPU/ABI (1)
AT ). R T BUEAR R A 1RSI OR U IR it A R 5 40 13 DA S i WA H b
Android N FH, G 1T R ARHE M SO G i3 4 A B L 2 e T3 S B IV R

WL B FRAEZ AN, Androidl.5 fJRAE RS A LG I RCASE AT RER AR . DAL, RIG N
% AT T NDK AR )%

4.4 31

NDK W8 7830, #iid 7 NDK FIZhREM I Android M FSL = FEMIME I Jridi. #EIX A
A, SCRA S AE N NDK 1, %45 <ndk>/docs/o SCRSELE 1 R 3L AF:

INSTALL.TXT — 5 Bifife] 223 . il & NDK

OVERVIEW.TXT — # #4414 NDK [ D) se M

ANDROID-MK.TXT — #t.#] Android.mk ] FHi%, Android.mk FHKF5 & 5 24 i i AR
APPLICATION-MK.TXT — 15 B] Application.mk [¥] 172 file, Application.mk 345 & H A5
HOWTO.TXT — /415 NDK - RAH RIS

SYSTEM-ISSUES.TXT — W14 H NDK JF &, #RifF% T fi# Android FRRZEWUGAH G HITH
STABLE-APIS.TXT — NDK =k /45113

T34h, AT T “bionic”C FERITEANSE B, WA NDK TPk, TRA 1% 1 X eefs B it
<ndk>/docs/system/libc/:

OVERVIEW.TXT—4“bionic”C & & HAF 1k

ATCH 1 eceAndroid #H XK, BEPLKORAT, RROBUITAT, BEH IR
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4.5 ~HIRFA

NDK % T WA~ Android N H, K UL WA 7E Android 3 A H H A ACHS .

hello-jni—iZ 7~ 7l i L S (shared library) BB TR LSRN —ANFRF 8, FFRoR7E N 5
I b

Two-libs—i%7s BB a2, IR RS, 20kl — A A S E R
S

4.6 ZEFMRHEX

AN U WIE ] Android NDK (R SEREATEEK, LU NDK TR AR R 5 HeA P 1) .
Android SDK

i 256 224 Android SDK

Android SDK Ay 1.5 gl BL I fiiA

SCRFRIRAE RS

Windows XP (32-bit) or Vista (32- or 64-bit)

Mac OS X 10.4.8 or later (x86 only)

Linux (32- or 64-bit, tested on Linux Ubuntu Dapper Drake)

i BT R TR

TEFTHEE RS b, #0224 GNU Make 3.81 BB mihiiAS . IR AT RERT FH, (HOR
LRI AE -

7F windows b7 B 22 HTA Cygwin, £lfE gmake Al gee £,
Android “F- & He A

NDK A= [ J5 A4 2 LR E Adroid1.5 B)E mhiAS FI284T . X &R AH G H toolchain A1 ABI &
T, AEEREAES 1.0 F 1.1 (RGBS A

BT B J5 ], R NDK I A TR AR T N R N FH L BEIZ AT 7E Android1.5 B SRR . A
T IR HEZ, NDK I 198 FH 2 2501 3L manifest SCAFH 75 B <uses-library>JG 2, &4
“android:minSdkVersion="3""

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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4.7 2% NDK

2% NDK U], o Je BRI 30381 NDK B ATIE AT 224 AR o

G BN ke T Android SDKI1.5 B mi A,  FLA% TG ZET1 0 T VRN HIAIA S o
BRI IR 2%

NETIE R NDK

i[5 NDK. fi#tJE)5, NDK X3 android-ndk-<version>t . #RA] UL Ay 44 0 H B #3)
B FHABHRE T . AR F NDK AR H 3¢ <ndk>F 7R,

FITFAr AT A 1, (£ NDK AR H 5% N AT 2 A . AR BB AR ST A LU i 2
MEHUCE SO (i SO E R S 2D o AR T

<ndk>/build/host-setup.sh

WERBIAIAT 1Dy, K 7" Host setup complete.” WERIAT R, A W LB, DAEAR
fifp e I L

P2 5e E, W LA 2 H NDK T .

4.8 FriafEA NDK

NDK “ZZ5p TG, w4E<ndk>/docs/ H 3 N BB AH IR . A T 2% NDK 1 H A, v LL
% OVERVIEW.TXT.,

PAN & NDK T H g —

fRI native Y54 CHS N 1Z i E<ndk>/sources/<my src>/.... F o AT DK EACHS BERE ) At H 5% .
XL FEA L e 5 HE— AN L Android NP e E—, AHB, AT a] s A [\ i e &
SCAFAE s AN ] Android J8FH IR 222

Bl % <ndk>/sources/<my_src>/Android.mk >KF8 E B 12k YRR

Al <ndk>/apps/<my_app>/Application.mk >KFg % I ) H #x Android N . XA SCHHE—
Android SDK M H T 5 <ndk>/sources/H (L FESCIGER K, JHHRE TR = R N H TR £
H ko

M NDK #f H %121 make 8 WA TYHA RIS 40 16«

$ make APP=<my app>

G 1T R P8 DU 2 21 N T RE AR AR Y, H %

)5, H SDK 1T E4m ¥R Android . SDK % | EoK 35 4T 3] apk 2,
AR eoeAndroid #E XA EASRRI, #H KRAT, AU, FHEEGERH!
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SEVEAN RS RIS A NDK A SR .

4.9 ~HIER

NDK 55 T PAN7 M AT, T 76 3 W5 Android W A i 45 P Jit ARG «

hello-jni—iZ 7~ B FH 3L =% (shared library) [R)J AT V3R ANF57 e, JF BoR7e N H I
(1T

Two-libs—1Z /s BI B A B — AN L=, JERH P I, 27— A R AR5 R 1)
AL

TR, #AS T —A Android W H T XA C YA LL & % 7 ¥ Android.mk 11
Application.mk 3. N H LRERAZ /& <ndk>/apps/<app_name>/project/, C fRALEEEE
<ndk>/sources/samples/<library>/, %234 NDK J5, #R0]LLAE NDK 2 H 3 H LT fir 2 g 12 7 1
L

$ make APP=hello-jni — compiles <ndk>/sources/samples/hello-jni/hello-jni.c and outputs a shared
library to <ndk>/apps/hello-jni/project/libs/armeabi/libhello-jni.so.

$ make APP=two-libs — compiles <ndk>/sources/samples/two-libs/second.c and first.c and outputs a
shared library to <ndk>/apps/two-libs/project/libs/armeabi/libtwolib-second.so.

SRIG, YNt Y 1) Android W H .

4.10 /& *E:

R RN AZ SR AN R GF, FITEER R AR, A B RE I fh R B 20 SCE, ik
R AASREA U T AL

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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5.Android NDK #ti&

PR HALH
JR-3C: Android NDK Overview

4.
Android NDK /& —8 T H, f¥F Android N IF A RAMM C CHRJEACHD SO 2 136K A HL L 3%
ARG 2] 5 0 N AL

G
Android NDK H fg4i T4 H1Z°F- & 1) Cupcake (1.5)8% 42 5HT & AT 1) R GG
Frolda 1.0 Fl 1.1 REWGASZRE NDK, 1XJE I T-4E 1.5 &A%} toolchain FIAHIE ABI i T 4

5.1 Android NDK &9 B#x:

Android S FUNL VAR IE N RS - AR AL Ik INT § FH S A HAR RS R 777 TS 2, X Rk
H:

- N FHRR PP s AR R H]  native” SO 7 A W] — AN B2 AN T VAR WY T A8 775 105 3t e A s A i R i
L. il

native byte[] loadFile(String filePath);

- PRSI — IR TR SEHL A I 2, I AR S A TR BRI NI R Y apk
A

XA TG AR PR AL Unix B ALK 44, 14 lib<something>.so, I H IV AL & A5 ifE INI 1)
A (N4 o il

libFileLoader.so

- PRI R P L0 ] B N B80S e . i, AEN IR O R e, KRl LR
S I E N R 7 P A GRS

static {
System.loadLibrary("FileLoader");

}

THERL X, AT EAEH b RSN so' a4

i

Android NDK 2%} Android SDK (1% 78, #5Bh1R:

- AR INT A=, IXEEER] LISt TAE ARM A FES 1) Androidl.5 “FE (ZHEERA) .

- ¥ VB L B N R RS AR S, IRA IR Ashds B R )a (e s
4 (#.apk SCAF.

- LELUR I NDK BT+, Bl 13T 54240 T R i — AN FE i gdb 3 Bk 5 Bh iR A A S
DG A RIS

A, Android NDK #2E:
- BN T EEE (GiEss, EEESS) , TR ARM BRI SCAELE Linux, OS X
A Windows #/ERGisH (] Cygwin )

- BERYERATA T Android 5 SCRFRE AN APL 13 . IXAH 24 5E SCAORIESCHF T AT
AT 6

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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HE:

TICAE, FELMURRSER AR 6, KEZHAE Android REMR A RS F A E, o]
RES AR s, L= HER

- NERGE, B SRVFIT R G S AR G 1 SO AR R W L AR 7 B2 R0, O U ARG
Fo 121 RGUEEPTA 2 B AR TR G /AL B S/ ABI 407

UEAh, SRR A NDK, FTABSISCRFE 2 TR, PG, RGN, e ST R g i St
(USRI A4 .

5.2 <2 Android NDK £ B #x:

NDK A& H k4 5 38 FH 1247 4E Android ¥ & FROAMACHD . RrildaH, RN H R P8R
NiZH JAVA 5 k4S, 4B Android RGeS " N R BEAT W 3o TR HE Bl A
B Android I R R AE v B

(SR, NDK & T il g R HA AL 4 'S — MR 24N H 5 —A N H T a sh/s
1R N R P dt 22

SEZUEE SR L (3R INL, POV 2 (BRI N R I AR ESR B TP RE, A
T B 8 A HARAD X HEFL S

- ANBEE I AR BT ) VM S BN B, IRASRE 23R B— MR A Y — A7
TG 16 A7 PR AR AR R 4K

- T B AT B BEAHARAD I, BLORFE VM XS R] INT 1 H (R A0 4

NDK et Rk, EE X Android V& 32 R0 — B3R H 2 REI AL APIs A, B4R —
ALY Android RAWGA G2 ARILZE, XU RN 1L F S
PATHIANTYT, XL v BEAE C RAT Y- 6 R 2 Mg AR oAs .

WSk Android R Zi/F At NDK Sk ELRSCRFI, AN IR AN OO AT e, &
AR A2 RGBT 2 Bl B JE AT PR ASREAEH] -
T FE I R GRS N2 E 48 E NDK (1] APT A

5.3 NDK FF 4 3Rk

XA A EERE R TR SR EFEEH Android NDK FF & A HIACHS :

1/ 1217 build/host-setup.sh Fi. & NDK

2/ JCEAR AR 21 H 5% sources/<mysre>

3/ 9%'5 sources/<mysrc>/Android.mk LA RS2 NDK 215 R 45

4/ 9’5} apps/<myapp>/Application.mk SCAFHEIR/R T 4 NDK g3 58 G B 1 N FH R e FIAS AR
fidh

5/ #£ NDK Tiigl H 311247 "make app=<myapp>"&n PR KA HARHS o

PETE: S5HFE Cygwin T AT,

WERGR PEIS L, BoJa DK ¥ VI E BRI B RE P TREAR H 5o SRR Rl LR IE# T
B idw i i) apk SCF.

BUE, 2R BN PRI S R
ATCH 1 eceAndroid #H XK, BEPLKORAT, RROBUITAT, BEH IR
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5.4 ECE NDK:

$2 1 docs/INSTALL. TXT SCAH ik 422% NDK &, RN 1% 17'build/host-setup.sh' JHIA K liL &
NDK.

XASASE RERBEIR I ENUR GO — 28 e a1t
SRR AR B /MC B SO (T out/host/config-host.mk), B K 7E B 1) NDK & 3l A4 v 48 1 21

FERAENGDOL T, XA RESR /RN TT AT 6 25 M8 M g 1 TR 0 I 4 S0P, SRR E
fifé 4 51 NDK i H 5%
AR A IS RAARENE R

WARAREAL T, IR ALEZRAEH] NDK G B IR B AR S R, I8 FOR S IR IR 1%
2

5.5 i(E C 1 C++{{7T:

NDK 43 R G TIE PRI BRI AE T2 H 5% 'sources' N A Wl R E LG W H 3%
$NDK/sources/<mysrc>/
PROT AR R RREEE ) H 450, R H 2 sources' N N2, XA H x4 RSG5 F R A 520
I S AR R N R L, PRI EAARAS A FH AN BC SR SRS ) 42 7
: com.<mycompany>.<myproject>{F Ky N FHFEFE 4
B X s%, NDK 3K H'sources/samples' H 5%, % H 5% H BB 2 /MA S 7 H 3.

WER, CM CHJFRSZ R . BRI CH U 4% & NDK 2R cpp' (H 2 HiAth T JE 42 th B
BARIFHIAL (33 WL docs/ ANDROID-MK.TXT X4 .

AR SCAAEAN R AL B, R R SNDK/sources/<mysre>4 — M5 8. HEAT
AR, NDK 4 RS AHENS $R Bk F SNDK/sources I AU SCIE A1 IE A .

5.6 Android.mk ZRiEBZA:

Android.mk SCAFAE—ANNRIEIIA, RS KRR NDK ik R 4c. EA1EEE
4 docs/ ANDROID-MK.TXT H 4 VE4 A
iS5, NDK H2W5 0 EHE N "modules", X B A MR DL A2 —:
- —ANEREEE
- —ANEERE
PREESE LML — N ) Android.mk SCAFH, 8 RBEGN S JLAS Android.mk S, FEN3C
7 LA Bl R

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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45 Android.mk SCPFE LA BT W P R AAT
WRVERE, — AU Android.mk 1T L4 B SUARHT £ U, R B SRR A w4 1o B
X

By default, the NDK will look for all files that match the following:
BOATFOL T, NDKCREFHRILHES R B BT S A

$NDK/sources/*/Android.mk

U RARAEEE 2 X Android.mk #) 1 H 3%, RN IARAHLETZL Android.mk SO EEEAT. X —4
s Oh R B0 AR, AR

include $(call all-subdir-makefiles)

RORE AL A AR 2 TG SO F AR T 1 H sk P 42 Android.mk SCAF.

5.7 4" 5 Application.mk 434

HAR A Android.mk SCIFHABIRGHE RS T, (Hit, RIEFHEMS 4 Application.mk LI
3 R LU IR e s B AR
[ER LR EDA R

$NDK/apps/<myapp>/Application.mk

JUfE<myapp>E — AN RE P IR 2K, R4 H] T A NDK 2 OF HAVS3E A5 APK
A o
AT H TR 45 NDK 9 16 1 471 4 45

- Android N 27 TREBRARAOAL

- I FH T 7 5 221 NDK BRI 5115
EYIVATS g NS Y | e 0 B

- EAE R, WA IR R A A R P, T C Bl CHr iRk

TRl B G/ BEAS I S, AR H AR CHRTACCRE—AN)
Application.mk S5 {7 89 HLAE docs/ APPLICATION-MK.TXT S A ik .
PR ELE LA Application.mk SCAFEESE[R]— AN FHFR 3 (AN [l 4 6, 491 4

$NDK/apps/release/ Application.mk
$NDK/apps/debug/Application.mk

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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5.8 iAF NDK $iZ R 4::

fEAAAT, BEANDK TR H 3%, RJEMEH LT a2 % R St
make APP=<myapp>
X B ‘make’ & & GNU Make, 7 H<myapp>&—~'SNDK/apps/" -1 H 3K 1) % FK o
BORAR 1 SR E (A TR % %, Application.mk SCPFF H s RIS, i Rgm ikl
P4 VUL FE SR N R TR Hsx GETE A unstripped MASHT B2 0 PR B RS H 1), Btk

WAT W EHE U1 unstripped 3ER|BIE D .
PEHVE: unstripped AN FEZ U R, WORT .

5.9 @ik 5%

PRAS A RS R H] NDK (TG RRAS AT SR ARAEL IS

VHVERR: FRATTVHRIAE NDK SR ik AR A S 5, IX D) G AT SCR AR BYR,  Android.mk 1
Application.mk 3 fF.

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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6.Android.mk SC{-E B EAR

PEE: AR
http://www.cnblogs.com/pcedb0189/

T 6 A7 X PR SCEEHGET AR IR BE C gifEn) S, ATREAT —LeM AR R UER, A
GRGHFR . RS AME R HOE S 55

X SRR T Android.mk SCAFEVE,  DLKIIMATRE: C AT CHIE S 1 Android NDK (G —
P, FRANENE TR A AR ) o

KT HEREE S TR TN, FAIXBRRREL M T OVERVIEW. TXT XX
Gan

{81 & 2, NDK HZUESCF#E N "modules", X BAFMEHA LUZ NAIZ —:

- AL GNU G SCHFIAR AN 803, A fedn B R GE Pl — IRels 2 K fidd . IEIA
B, R AT RERF AR AN SO, I HAORUES PN IS A A HAd 3 B50A 78 e

- XA S F IR S VIR AR SO S RE AR R o — MBS i R RSP
- RS
- AR
RSP RN R P R B, WS A REwah S B T

YRR AAERE—> Android.mk SCPFARE SC— Ao AMEER, Rt w] LUAE AN R] AR h s AR
)% o

- G PR RG L R AR AT o A, ARSI H SK SRR A Android.mk SCfF
PRTEAEYE . NDK % R 40 H Bl Bkl 5

XAFEERSE, UK NDK RAEAG)G, FRa] LLE M L B8R T-& B2 R:, M
BT LB EARI Android.mk U

W X HE BN A Android JEACAS T ¥ Android.mk SCAEAER 5 . (E G328 FAT AT TR IsF i
SATANE, X A AN B W R el g, e RvrERATI N B T 3 T AR AN A
RER
7~

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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FEFRATIHRIX B TETR AN, AR FRATH —AN A 5.1 hello world I FoRIE, T e 2 AR
A
sources/helloworld/helloworld.c

sources/helloworld/Android. mk

*'helloworld.c"VE A —ANR L1, INI ) BD A B FRESCAERT, B S s2 Btk — AN AR 77k,
Fti% [F]"hello world" f{) 45 5 o

AT IR TIZAE I A 2% 2

LOCAL PATH := $(call my-dir)
include $(CLEAR_VARS)
LOCAL MODULE := helloworld

LOCAL SRC FILES := helloworld.c

include $(BUILD_SHARED LIBRARY)

Uf, DRAEBRA X AR — R JLA:
LOCAL PATH := $(call my-dir)
—/ Android.mk SCFME X LOCAL _PATH A 87705, M T IR MRS . AEIX /M
B, 'my-dir'Z: (P RE I g BEge PR at, B RIR 12 HT H sk it bk O B 260 H sk AL HS
Android.mk XN A )
include $(CLEAR_VARS)

CLEAR_VARS EAMZ e higm it R, I HIEW T —/> GNU makefile X1, XAThRea0
FRPAFTH I LOCAL XXX.( 41 LOCAL MODULE, LOCAL SRC FILES,

LOCAL STATIC LIBRARIES, %), BT LOCAL PATH. XfJifi/2nsi, By WREEm
A SR A R, BT R AT PR G 1E SO R A — AN B GNU B AT 4T

LOCAL MODULE := helloworld
LOCAL _MODULE A& A2 i X, KX 73R I Android.mk " [ —/ M, SO 44 0050

FEME—H, ABEA TS TERRX LGS S AR A b SE RS 4, SRERUE S — 2.
FEIREETER) R, A Eh MR ER R A 4 8 foo' » BieR 2x/E i 'Tibfoo.so'.

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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IMPORTANT NOTE:

LR AR R AR Ay 44 B libfoo, 4 1 AR SUAL AN 2 VRN _ETER, (B RIRIFE 22 42 A libfoo.so
XRERISCAE. T SCHF Android ~F SRS K] Android.mk SCPF, AR ZEIXFEAL

LOCAL SRC FILES := helloworld.c
LOCAL SRC FILES A8 A ZA & —A C I C+ESCIFIIAR, X e i of -3 4 31— A
Bt o VEE— PR IEATTEINH LSRR 5 S, DU S 1R R 484 F B AR A G 1
JEPE: PRSI BIRR, SEEAAR RS IR, XK B T
RN CHHERASCIE YT R 42 2 opp'. 1X B n] LIl I 5 SC—A

LOCAL_DEFAULT_CPP_EXTENSION A&k, Kig X —MAMFK C 30fF. AL R ICHIHA T
TR " MR (AR 2 T oxx " P LA AR, AFR exx M T).

include $(BUILD SHARED LIBRARY)

BUILD_SHARED_LIBRARY iX/ME &N H ARG HEA4E1, JF HIRELT GNU Makefile [1)JIAS,
T LA B A A4k 52 LI M 'include $(CLEAR. VARS)'f) LOCAL XXX A5 fg, I H yesE Wl L6 5 i 2
PE, WIRSER i AR S R . X BLEFEE AT BUILD STATIC LIBRARY KA — AN A
J .

1t sources/samples H3x &, A HEZE M1, H HAE IR DL B AR 1)
Android.mk 344

Reference:

KR —ANEEMFIZR, VRATLEVRI Android.mk 1€ S, AT LA IRAR B O S 18R &
X, BZ NDK [R5k RG0R 2 0 VAR IX LA A

- names that begin with LOCAL (e.g. LOCAL MODULE)
- names that begin with PRIVATE , NDK or APP_ (used internally)
- lower-case names (used internally, e.g. 'my-dir’)

W RARTFE E SR H R AR E S Android.mk SO AR, FRATTEESCRE MY _
MIRTE, XA DNEER7R B

MY _ SOURCES :=foo.c

ifheq ($(MY_CONFIG_BAR),)

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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MY _ SOURCES += bar.c

endif

LOCAL SRC FILES +=$(MY_SOURCES)

W2, BATHITAGIE:
NDK-provided variables:

X e GNU AR BEAS S HH RIS 12 R Ge/E IR 1) Android.mk SCPFRTHEARNTIN . =R HIX L4538
EAEET, NDK 1] 4 2 K AENTIR I Android.mk SCfF, B—K, XSRS AR 2 Lo

CLEAR VARS

TR — N IERIIAS,  FR ) SUF T #1175 "Module-description" 1 [f) LOCAL_XXX [#)4%
Ho PRDAEARTFA— AN B B i A B X L JlAS, it

include $(CLEAR_VARS)
BUILD SHARED LIBRARY
TR — N PEIIAS, BRI FTA R Eeh LOCAL XXX KA H, Jf H BB & Wi 4w iF—ANE
PRIGC A = ORI B AR 33 AR AR AL 3 X Ee e F 2 |7, 8 X LOCAL._MODULE Al
LOCAL _SRC FILES, #ilt
include $(BUILD SHARED LIBRARY)
T ROX LA 2R X FE— N A named 1ib$(LOCAL._MODULE).so
BUILD STATIC LIBRARY
ANF ¥ BUILD_SHARED LIBRARY {EAfFH I &4 — MNERSFET A . BB INE S
FIRIIH s ), AE S E AT DAY sh A B R VR (PRI EE— T N X AN B id
LOCAL STATIC LIBRARIES #1 LOCAL STATIC WHOLE LIBRARIES )
include $(BUILD STATIC_LIBRARY)

R BB X FE— N S named 1ib$(LOCAL._MODULE).a

TARGET ARCH

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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B CPU 45 U4 Android JREACRSBAATRH T o X1 arm G5 TAEAT ARM-AhT
SERREERL,  DLRCREAN ALY CPU [RRRAS o
TARGET PLATFORM
Android - & #1447 4E Android.mk SCEFP AN, AIAETTAG, S5 "android-1.5"
TARGET ARCH_ABI
CPU+ABI 147, HAET, R Arm TEMSCRE, XBaiEmks
HATAA Arm v DURTE SRR ) CPU, I A SCHF softfloat' FAh ) ABIS 23 A& K ¥ NDK it
AP EISCHE, IS H AR T, HEEET ARM ) ABLs #&H —4
"TARGET ARCH"#{7E X 45 arm, {HALAT A g7 AN [F][1)"TARGET_ARCH_ABI"
TARGET ABI

V& HAMIUR abi BO4ERE, X B2 2 X$(TARGET PLATFORM)-$(TARGET ARCH_ABI), /]
HAEE AR, Rl AN — N BRI R R BB A E SRR & BRI

NDK-provided function macros:

NS S GNU it R, i HARATIHR 258 H'$(call <function>)'., A HEIR[HISC AL
A B

my-dir

IRIFIILAE Android.mk SCAFFTAERT H 3%, IXF#H1 NDK 41t REcAHCEE, 7E Android.mk 3
R T—A LOCAL PATH Ar&ARH A H

LOCAL_PATH := $(call my-dir)
all-subdir-makefiles

IR[F]—A> Android.mk SCAFFTAEAL B INAIE, LAY HTH my-dir (%42, 250601, HIE—F
TR R S

hierarchy:
sources/foo/Android.mk
sources/foo/libl/Android.mk
sources/foo/1ib2/Android.mk
a4t sources/foo/Android.mk H1 L I FLAM P —AT

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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include $(call all-subdir-makefiles)

X B2 B 5h % sources/foo/libl/Android.mk 11 sources/foo/lib2/Android.mk

XA THREM ORI UEAR B RS H 3%, IR it R4t T 0 )2, R REOAE T,
NDK H fE7E sources/*/Android.mk " #E{T #¥

this-makefile

R[4 Makefile i8R AT BEHRH] 1)
parent-makefile

IR [H] Makefile AR5, Ml ie % Makefile 4 i (9 3CFF
grand-parent-makefile

Guess what...

Module-description variables:

T PR AR A R R — N ARUE A 4 g 1 R G AR . B L AFE — 1 include
$(CLEAR_VARS)'fil—AM$(BUILD XXXXX)', fit—E X G227, BATLFRIIE
$(CLEAR_VARS) &M AGE EEE R T WA, BRARLERGER A7 S0 1 15d ] o

LOCAL PATH

AN B IR H 4T 02, RIS AEAR ) Android.mk SCHF—FFRAHSE XL, ffl T LK
GESE

LOCAL PATH := $(call my-dir)

XA EAGEYIS(CLEAR_VARS) 4535, BT LAfE—™ Android.mk SCAHh M T2 —A il 2 %
T (BRARRIE—A S LT 2 /M)

LOCAL MODULE

X B EIRIBR A o B — A SRR, I HAREE S 2. IR ALTS
$(BUILD XXXX)HiE X & o

B4 e T BATTAE I SCPE 44, B lib<foo>.so SCA& — N TP K42 4 <fo
o> SR, AR T Bk G PR SR AR AR 13 10 44 7 (Bl i <foo> AT LA 1) (Foikt
Android.mk it /& Application.mk)

LOCAL SRC FILES

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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XHERPSCAFIIFIR, TRLE PRI P USRI R . R BRSSP 4 2 1 2%
RGUhE Qa3 Rt SOX L JE e
T ROX LY ARG 1 2 A& R LOCAL_PATH 3 G0, AR T LUXAERAE X L6565y, {5
LOCAL SRC FILES := foo.c \

toto/bar.c

FERCAEARI S PER SO, B Unix XA SR (/), Windows XU H e FHT AN BE#EAR
AR,

LOCAL CPP _EXTENSION

IXEAT AN TR AR AT A CH I3 RSO SCRE, BRI CH I SCPERE " cpp" R 4844
HR R e — T

LOCAL CPP_EXTENSION :=.cxx

LOCAL CFLAGS

M C RSO, — AT DU R 4 B U T LME A5 5 R R

TPEAN UL — FANA I B AR (IR NDK AR ) 2 g e HAb ) gn e 1 &, #R
WA H

E . AEZRAEAARS T /debug IREE T SRR Android.mk S, ZEARIT

Application.mk &SR A BT RE S B A a0, WAL NDK A ey R8s S, el
{£ Debugging IR T

LOCAL CXXFLAGS

FILOCAL CFLAGS —Ff 1) C++i S

LOCAL CPPFLAGS

A1 LOCAL_CFLAGS —FEI#H kAl C F1 CHIAdE ST 1

LOCAL STATIC LIBRARIES

ER AR £ Gl BUILD STATIC LIBRARY JK4ii¥), IXEE HREE B A S A (i e
AR EX.

LOCAL SHARED LIBRARIES

BNABERLPE (K5 R AR TG ZHEA TN TR) o AT IR R IN 18] B A2 SO b B i R AR HAT

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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T REIX A e L FHEEOX Lo 71 B R 2w e b, it R L RRAS X Le £

Application.mk H1 [ 75 ZEAATI B H T 25

LOCAL LDLIBS

YRR IR, X BT RE T —LRIMO RERE S R B BRI -1 ETEL, R AR AR
MRS A TFAEFA M s, o fel+rmT LA S R Bk AL e— M, B4 2
/system/lib/libz.so at load time

LOCAL LDLIBS :=-lz
F— I docs ") STABLE-APIS. TXT, iXHX} RIRAEHL I RGEA AN U .

LOCAL ALLOW_UNDEFINED SYMBOLS

BRI R, K€ X228 %) "undefined symbol"IX FERIHFR, X H Al LI BIRIEE—T
RS bug .

SR, WUERDA 28], (R ZEX M A I Dh AERT, T B EIX AN "true” s (HAETERIX
otAs BT BEAEABA T I R

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR

eoeAndroid i [E HeA% ) Android JF R ALIX 4l
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7.NDK doc H. 4 DUk SCEEF

B AR

http://www.cnblogs.com/pcedb0189/

VE IR SCEEAS AR5 — IR B C il i s, arResy —Leiy AR RHER, A8 A
W ARG A3 5 #0032 B R S
Db SCEE AR LE AR /N, i LUBE— AN Kbl R 81

7.1 Application.mk 3C#HiE%i¥iR

X R SCRSHER T Application.mk SCAFRYZE ITES, S AN LEAR 1) N FH A it o 2 Jg A (R Rk e
ATREUAREERR T FHNE, BT BEERIRELFAET OVERVIEW. TXT X434

BAT A5 B ) 12 B AE 2 L SCARS I BE Y 52 AR docs/OVERVIEW.TXT Fl docs/ ANDROID-
MK.TXT

Application.mk il & FSRAH A R FR R H B 7 22 A6 J P A BB (it i i A NS A % 1)«
—™ Application.mk #SUAUSHAEN H H s T H 3k, migaxFf:

$NDK/apps/<myapp>/Application.mk

<myapp> J&t > NDK i ¥ R 58, MR VR 0 7 R AR 44 PR (FE SR 28 A B S A B I
AT BRI AR

£ GNU Makefile [f]—#143, Application.mk 2% & L LA 47
APP_MODULES

AR R SREIER,  JF H2 90 A IR IR H I s EE AR R G d. Android.mk PR R HiA)
MATT A5 AT — s M2 T AT M, % Android.mk SO ) LOCAL._ MODULE —#¥f.

APP PROJECT PATH

AR AR EIER), JF HA 2RI N TREA H Nt A, X2 HR R %
B NEATAEATHRAFR B INT JE, M2y APK ZE R T =N R %45

APP _OPTIM

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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XTI 1A F 0] BAE SCR " RAT R B 2t "debug Wi o 3X A2 B SRAE AR G PR IR I H AR R 1) I
15, SR A5 2K

release FEAERINAT, W ASEIPEALI ZREFISCIF . "debug B2 A e L8 BAT AL L
(K —BERISCAE, (R B R 22 bug,

KEFEEE N, LMt H bug. 1H2 release FxUHN K B2 (i 15 B
Do FEFRATIBR bug FIRE T, A AR AL, S RRAS R C A A I ok, AR T A
IR SCACRE ARG S A LA 52, I HARIX S8k 51 AN AT ¢
APP_CFLAGS

BB PR TP AT AEAT C SCAFRIINAR, C iEds s Tt gkt X By DAZEAR IR H] o
i PR AR, AT PR AR, IR ] BRI Android.mk SCPEA S T

IMPORTANT WARNING: ++++++++++++++++++++t

w5 T AR AT AN NDK ITRZ H kA 5. Fenie,  WURAR C20Hg 1 1 i) 22k 2D 3%
+ sources/foo/Android.mk

+ sources/bar/Android.mk

KT AEARAR AR G PR R A N 2 "bar"JEAG ) foo/Android.mk U, ARMNAZIXFEAR:

+ APP_CFLAGS += -Isources/bar

B I

+ APP_CFLAGS +=-I$(LOCAL PATH)/../bar

+ Using '-I../bar' will *NOT* work since it will be equivalent to

+ '-ISNDK_ROOT/../bar' instead.

ffHH -L/bar' NEAEH, BRIEbC £ 4 -ISNDK_ROOT/../bar' FTA0HF

APP_CXXFLAGS
X APP_CFLAGS ] C++ S —FE

APP_CPPFLAGS

XHUFI APP_CFLAGS XCfFE 4, JF Hafkit C Al CHRYEsC 1
—A™ Application.mk U N iZAGIXFE

A4 H eoeAndroid LXK ZHZSEK, BB RAT, WU, FEIEIRE!

eoeAndroid i [E HeA% ) Android JF R ALIX 43
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______________ cut here

APP MODULES  :=<list of modules>

APP PROJECT PATH := <path to project>

______________ cut here

7.2 Android NDK How-To:

=

IXHLE 4 NDK T AN 53 /AN 3 R AR

WA SRR T o Ay

0y

47" make APP=<yourapp> V=1"JX Bt fir &2 AL EFUEAT . L AT LUK I — e 4) Beshi

P, JEfE NDK ik R T A— T bug.
(V=1 trick &K A Linux W ZImE R 5E)

e AR PR P R

Use GNU Make's "-B" option, as in:
make APP=<yourapp> -B

WRAE VR ASHIBL 2805 N 70 VR 0 YA A W 2

LEANTA] B 42 T AE A J5ACAS 70 bL B $54E SNDK. ROOT/sources. 8N 7 8 . Eb i, RARAE[A]—
H 3 NIBCE IX LS, WA BCE AR A TR SO, s Bk — AN 4 B,

NDK 4 R 40 75 2 H 3K NSNDK_ROOT/sources FIEACAS AT SNDK_ROOT/apps/<name>. | ff]
Application.mko AT FULIXR A T ik S ifb A4 W B HfR 8, DURORIEDTA K Dfhe, &Sl BLE &R
FEMALAFE B, JF H CARRGE .

PR LA T 7 S ) A S R BRI Bk A L

$NDK ROOT/sources/<foo> ----> $PROJECT_PATH/jni/<foo>

$NDK ROOT/apps/<foo> ----> $PROJECT_PATH/jni/<foo>

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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$PROJECT PATH/jni/<foo> £ 7% —> Android.mk Fl—~> Application.mk 3. V=T 14
$(call my-dir) SCIFHS 2 7RG PRI 525 > NDK IR AR O (At
$NDK ROOT/sources/<foo>)

Windows H /7 i F & :NDK H SCRF cygwin, W1 22 B IX S6 55 55 A UM I "I -s" IXAE I i 2
1T, TAEXFkE

In -s <target> <link>

SRR E A I 5 3G ) SR ]

WERARAE SCT LA, X B & T Bk MRk, RN 54— B Ml
INFIZERLLE

$NDK ROOT/sources/foo/
Android.mk
foo.h
foo.c

$NDK ROOT/sources/bar/
Android.mk
bar.c

2 'bar.c' ¥ #include <foo.h>'H, VRFZLAE bar/Android.mk " fFJ AR ER Hh 18— foo' #5458, 1X
FEA AT PAGw 1)

MR
LOCAL_CPPFLAGS := -1../foo

SRIMTAT (I A0 X FE W] BEANES AR T, DN D BT AT (0 4 13 #  AN NDKC R H 53 8 2 1 (i gl
$NDK_ROOT), IXHLAZUE ARSI I R LA AR ZE R 1%

LOCAL_CPPFLAGS :=-IS(NDK_ ROOT)/../foo
RN B KSR C I H =%, IER RN AZXAE 5
LOCAL_CPPFLAGS := -Isources/foo
XA
AICRH eoeAndroid FEIX AR, AP KA, FEAUITA, BB IR
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LOCAL_CPPFLAGS := $(LOCAL_PATH)/../foo

X HEAFA] S(LOCAL _PATH)AHCHIERAE, A T Bl IEAR¥Ks foo Fl'bar' I £'sources'— > LA R I {47

7.3 Android NDK Stable APIs:

XHEFIH T Android NDK 1 ELE AR E ] APIs Al ABIs #2111
1. H i

KA~ APTAR S S AN SKOCPFBEE, AT AR R T S i 5Bl TR, X2y
PACH P Bed

o, S FH 2R 812 ) "Foo", fR A ZiAE R ARG T A <foo.h>,  H5 VR4 1% 2 ZEAR A Ji A A
PeF B BXAN AT, I HARREEE %A Android.mk SCAFH B8 X J LA % /system/lib/libfoo.so

LOCAL LDLIBS :=-Ifoo

TR B R G R EARES A3 B8 C PR, BUF R CHS R . X AT 24
LOCAL_LDLIBS Hifii# Hik .

II. Android 1.5 Fa @ 21 -

RS R DV ES AT LA IEARRSAE A, I LLEATAE 1.5 sBLEEiE L.
C JE:

C ERISRICAT, BUBABATIAE 1.5 e AP IFRHERT 4 5 (<stdlib.h>, <stdio.h>, etc.. ) WIARAT 4>k
SCAFAEGR I %, IX AT RES LEIRATTAO G BEUF I SO TCVAAE 1.5 MRS BRI .

I E ARG HEPR IRIBERBERL B C 1, AFFEIRATA C¥9in LOCAL_LDLIBS

7 Android C JFELF5 4] pthread(<pthread.h>)[) 3 #F, /I LA"LOCAL_LIBS := -Ipthread"iX 11 75 5
AT o X TESEFA Y AR — R XA S8R 2T AE Linux 548 E11)

*EFENL T, Kernel (7E<linux/...> and <asm/..>[1] 3k 304,
AR eoeAndroid X ALUER, W3 L KRAT, RAUITH, HEEAHRE)

eoeAndroid i [E HeA% ) Android JF R ALIX 46
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* W REARAREEE . AN I S EL AL ARATT,

* DRAATTARAT AT BELEAR R AT & FRAS S

P E SRR

S o o o
K

<math.h> JE AU, T H A PRS0 eI B 2 BEH B ORBL ARG P b, DUIX L300 20 1o
LOCAL_LDLIBS. #1Ji—AN"-1m"%1 %

C++ Library:
XX CHAPL S FFRA B, %F Android 1.5, H A BR | T-ix 263k 30 fF
<cstddef>
<new>
<utility>
<stl_pair.h>

AT AT BEANRE A BT A1 BT 7 B bR E ) 58 o AR B ARXT T Androidl.5 I RS Hi%, CHHAI
RTTI i ASREMAR 4T B S 7

CH 3R (-1stdetH) 2 H A F 2R B A BLEy, Py DUIX B30 2200 5 LOCAL _LDLIBS 41 Hifihy
file

Android ] H & RS S0 #r

<android/log.h> GFEIRZ AN X, AATTRT LAMNAR I ARRS A ik H & ST 3] Kernel S F41H — FiX
ANSCAE B A 25 (build/platforms/android-1.5/common/include/android/log.h), 3% HL A AR & 4 f# F & 1)
HRE

G

PRAT AR 1 U B S — SR By, SRS HE B %2

WRARIZREAL T, RIS A AR 2 2 3] to /system/lib/liblog.so , i LAF [ f1f
LOCAL LDLIBS :=-llog

A4 H eoeAndroid LXK ZHZSEK, BB RAT, WU, FEIEIRE!
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ZLib Compression Library:

<zlib.h> Fi<zconf.h> & 7] LAMK), If H Al LA#E Androidl.5 MRS E% (19 Zlib FER LS. 5 ZLib AH
KHSCAE, WEHRIXAT http:/www.zlib.net/manual.html

WIRREAT e, URA S R 2 542 21 /system/lib/libz.so

LOCAL LDLIBS :=-lz

7.4 Android System Image Issues

KRS SR L7 T —287E Android RZEEA T CUAAEAEN, (HJE NDK [MTFR & T ZLH B N 2

I. Android 1.5 System Issues:

PURHO N A3 B 7 B AT Android 1.5 R 5%

PRUER) CH+PE AN SRS

Android 1.5 [JRGEAFF CHHbrdElE, BEATIRAAOCN I IS . M, X RAT R
TR Sk S 3R A (PR WL docs/STABLE-APIS. TXT) AN T# I KA Android V&, IXSSHE I SCH
i o

KR BN — N OAA AN CH STL TH, {HUEXIX 0 IS RFIEAGE, BAT TSGR E H
uSTL Fl1 STLport, WIHARE 1A LA H CHIE.

No support for C++ exceptions and RTTT:

Android 1.5 fRGEHEAR G LL 0 B CH0Y DI REILAT RTTL. CHAUM 2 L 1K L2 Ty fig
(4, AATIAS AT A B ol B A Android 1.5 R 4E L.

C Library limitations:

ATCH 1 eceAndroid #H XK, BEPLKORAT, RROBUITAT, BEH IR
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RN, C EEL C il F AR SHATIAT T AE. IRBAR, LM E AR SR, BAERM
{58, 1EZ I docs/system/libc/OVERVIEW.TXT

No SysV IPCs in C library:

Unix HEFERIEAE ) APT IEARERE C FEPTSCHE, A TREGRIE 4RSS . £ L docs/system/libe/SYSV-
IPC.TXT

C Library bug: getservbyname() returns port number in incorrect order:

Androidl.5 C JE ) getservbyname() 23k [H]—/MEIEEL, k4n—MRFC IS IRS . XANDIRe A it
B4 KB struct servent' XN, THE A S A EIX L,

BRAE AT 55 23 B SRIXAMELE A7l AE W 2% iy & (IR AT 175 223 1 ntohs() e — 1 host (A<D &
iy, HHT 1.5 B REAT— bug, JFeiRIR— 2850y,

This bug will be fixed in future releases of the platform, and applications should not depend on the wrong
behaviour in the future. Avoid using this function if possible; if this is not possible, try to use a small
wrapper

like the following one:
(X, HRESMIGIL, & BT RENIR A B A L)

Bug S AEAKMIEAGT V-G H B R, FrAFRA 1S MNP AN AZ AR oK, JE T X SR R 1A T
Ho h T REGATHIX LT RE, R AT e @AW RE, ATNAZAR T IHBFEAS— AN ke

static struct servent™
my_getservbyname(const char* name, const char* proto)
{

staticint ~ has bug =-1;

struct servent* ret;

if (has bug <0) {
ret = getservbyname("http",NULL);
has bug = (ret == NULL || ret->s_port == 80);

H
AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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ret = getservbyname(name, proto);
if (has_bug)
ret->s_port = htons(ret->s_port);
H

(R [FI struct servent s ASHIZFEAH O, FF H T EARE caller B A e R —A call il x4 J7
HRES)

) ASHERE A () PR

Android (1B AFERIFEAE 1.5 BUPATIRZ (PR
- HWE#AT % LD_LIBRARY PATH, LD PRELOAD, RTLD LOCAL. LL& HAb K 3E £ 3EA T S 5

- FRAS ) CHAT S AERAT AR PR, XA C ESEBIALI Y Pt & i bug. #RJa, s
(K] CHEf a3 P AR K

- RS RAE TR SRR, EURAERE IR AR 2 i

- B SCBUNBEARSE R, AT SR AL T LA AR IR AR L, I A b TR RS
RN AR IR SGER IR R REZBAHIL T, BRI LA — RIS .

- XHEA A bug SFHIE—ANEAESE SO N R IR e, RARER N T AN S,
—A & libfoo.so 73— J& libbar.so ZEV/RAIN FH T, I HAF bar/android.mk CA4 745 51 H # libfoo.so
Y — AL 1P libbar.so, W B INEL libbar.so, iy KM, BRAERCELAERPISERE PN T

libfoo.so

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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8.5LHl T HAIIEE  NDK B a7 SEG 34

& 1k
EMAIL:xusaomaiss@gmail.com
JRAS: 2009-8-19

JREIER, WO, VR AL, G

HArii#: NDK A[], 4 android JTREEA, T C G516,

Bk L d OVERVIEW.TXT (Android NDK i) 28 NDK [H 45 ) L3 CRS, NDK R
Bogwdelr. 2R (%5 %]

8.1 Al

il

£ www.eoeandroid.com Iz &K T L=+ NDK {7, FRINES T — M=z, KIH
{648 NDK b/, AdHIRE AETTAMIE, NDK BLEF DS T SO R ERE D, Res %2 2
android-ndk-1.5_r1 " FH A SO, A TSR], ASCRBL NDKLLS H Ay sel b A7 b, 4R
JEAEIX TR AT T hello-jni, A SCH MU AEME BT R AR R HarAT .

IEX:

8.2 BARINGR:

ABLLDHER LA, JeRGE— FAHKM H G50, LAEAE 5 TR 21 ) 0 47 A 4K,
1E %245 5¢ android-ndk-1.5 r1 Z J&, WLAE 4R H %

L HIAE (00 |23 D vandr oi d-ndke 1. 5_rd B
Ttk = . . .
=] - ,’j apps ,’j build ,’j doecs
() A
f FHIR i J GHlUmakefile
+ e WINKP (C:) ,’j out ,’j sources T
= e FHEEE 00 1 ¥B
4 ) android P
5 ) android sre 2 README. TXT
s {;s S
:_-___i 2 KB

G sovrees
1. Apps:
AFICH AT jni #2101 android T#2 H % CIAEBL A F H native S8 € X IF java BRED

,’j two—libs
2. Build:

AET8CE JLF-BITAT 1 ndk 2 PEAR SC 0 BIAS DL S 6 B2 AR A R
AR 1 eoeAndroid #EDXCEH RS, HEIRRRAT, MBUITH, HAEE R
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u:l:-re ~— amsl /J platforms
| |

prebuilt I";J toolchains L;J tools
1 1

host—setup. =h
SH Jrif
3 KB
3. Doc :
FET8CE ndk I B 57 SCRS, RF— R SORIN T i G 548 R UG B AR — R BORMAR 1
AT
24 ) Fob | HER T2 BRA
) svstem I 2009-6-1 23:05
[£] AWDROID-ME. TXT 14 KB I 2009-8-1 2138
[Z] APPLICATION-ME. TXT 4 KB I 2008-5-11 15:26
[£] cHanGES. TXT 1 BB EEIHY 2009-5-1 23:04
[£] nowTao. THT I HEE 2009-6-1 21:38
[£] THSTALL. TYT 2 ¥ HEIHY 2009-5-11 15:26
[£] LICENSES. TXT 1 ¥B ICEY 2009-5-11 23:37
[Z] OVERVIEW. TXT 11 KB IEIT 2009-5-11 15:26
[£] STABLE-APTIS. TXT 4 ¥ ITEI 2009-6-1 21:35
[Z] SYSTEM-TSSUES. TXT 5K FEIH 2009-6-1 22:26
® INSTALL.TXT — UiHanfa 23, K NDK
® OVERVIEW.TXT — MEZA-24 NDK I ZhREA I
® ANDROID-MK.TXT — #¢#] Android.mk ] 7%, Android.mk HISKH5 72 5 224w 1 Y54 UAD
® APPLICATION-MK.TXT — 3t Application.mk [1JH¥Z: file, Application.mk F>kF& & H A5 H
® HOWTO.TXT — /4455 NDK Jf KA KI5
° SYSTEM-ISSUES.TXT— WA H NDK &, % T 2T i Android Z2 GEWLGAH S A%
® STABLE-APIS.TXT — NDK 3k 3 {413
® b, EALE T “bionic”C FERITEANE K, WURIH NDK TPk, RN iZ T #FIXEEE R Bgit:

<ndk>/docs/system/libc/:

® OVERVIEW.TXT—A4{“bionic”C £ J¢ HAFE

4.  OQut:
A Lerb [a) feg il B SCA, 48040 jni A9 .o/ .cpp SO I FE = A2 ) .o SCAFAE .
i J— . i .gltignore
"J apps "J host GITIGHORE it
1 1 1 KR

5.  Source

A1 ni ST .o/ .cpp FOYEARRD SCAF

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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= ) android-ndl—1. 5_r1

I =pp=

|y build

|y does

I out

= OB

= ) samples

) hello—jni
) two—libs=

AT E M RS HAE source HLIHT, iEFRATCMIX B IF4h. R — &N H B Ih#E .
NDK H.% TP/~ Android N H, FR Ut AW 7E Android 3 H H H R A4S .

®  hello-jni—iZ/~fl: IR (shared library) )R 2E 7V 3RI— AN AR, R e H P

G F.
®  Two-libs—iZzwfl: BB —IEE, JFRAITR RIS, Zrkh— S AR
S S o

83 FEKAFE—H:

MO — Oy M SCr, A TR B IR BT 2 L E T, KX ATLLZ%: Android NDK JF
FIPSE L AN BC B RS SR, A s, At e] U B i

M@ 2:17 pm

Hello]ni
Hello from JNI |

TR
//android i FH (AR AL
public class HelloJni extends Activity
{
/** Called when the activity is first created. */
@Override
public void onCreate (Bundle savedInstanceState)
{

super.onCreate (savedInstanceState) ;
/* Create a TextView and set its content.
* the text is retrieved by calling a native

* function.

*/
AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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TextView tv = new TextView(this);
tv.setText ( stringFromdNI () );
setContentView (tv) ;

}

/* A native method that is implemented by the
* 'hello-jni' native library, which is packaged
* with this application.
*/

public native String stringFromdJNI () ;

/* This is another native method declaration that is *not*
* implemented by 'hello-jni'. This is simply to show that
* you can declare as many native methods in your Java code
* as you want, their implementation is searched in the
* currently loaded native libraries only the first time
* you call them.

*

* Trying to call this function will result in a
* java.lang.UnsatisfiedLinkError exception !

*

/

public native String unimplementedStringFromdNI () ;

/* this is used to load the 'hello-jni' library on application
* startup. The library has already been unpacked into

* /data/data/com.example.HelloJdni/lib/libhello-jni.so at

* installation time by the package manager.

*/

static {

System. loadlLibrary("linhai-jni");
}
}

I AZoR Yo b T AR RS SR AR T, AIhEE B & Android NDK Jit [ Helloworld.
B M stringFromdNI () BEGERTE .

//NDK 1 R

/* This is a trivial NI example where we use a native method

* to return a new VM String. See the corresponding Java source

* file located at:

%k

* apps/samples/hello-jni/project/src/com/example/HelloJni/HelloJni.java
*/

jstring
Java com_example hellojni HelloJni_stringFromJNI( INIEnv* env,
jobject thiz )
{
return (*env)->NewStringUTF(env, "Hello from JNI !");
H
VAXIIE

WA GFRE BF, AR BERERR, FEok VC A dil SO, SR8 58 =5 R 2 —HE

(7, SRR dl O so SCA .

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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hello—jni.c

liblinhai-jni. so

' HelloJni

8.4 MEIRFANIT:

HNVCRWOE I Z B, K2 (RS2 ZON N AT S — A IER RS, 6 T 0] B tHIL )
AR DPE S o DABCTRER ), AN wel il v, RIG, e NERRTTGR, — bR N R T
fiff i) R BL 5
HEETHIT 2, AARREACHETE A RN ER M TFE: #0617 hello-jni 5
—{1 %] source H3x'F, EH a4 A ndk_demo, Ul F:

lhsources

/] sanples /j e
&M mk B SO N, AESURTNT
LOCAL PATH := $(call my-dir)
include $(CLEAR VARS)
LOCAL MODULE :=ndk demo

LOCAL SRC FILES :=ndkdemo-jni.c
include $(BUILD_SHARED LIBRARY)

MiZokid, PAERMEEGESE4 5% hello_jni [ SCAFREAT B

s

0D ik

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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aGIC
4]

% cd $ANDROID_NDE_ROOT

% make APP=ndkdemo_jni

Android MDK: The APP variabhle contains wnknown app names: ndkdemo_jni
findroid MDK: Please use one of: hello—jni two—libs
buildscoresmain.mk:171: =& Android HDK: Aborting . Stop.

$-

PeRET IR, MRS R D IATAT LIS A 2, $A 2 ndkdemo_jni iXA™ app 44K

MEE ZATHORAT LR, FRATAT LA (1 APP 24045 % 1™:  hello-jni Fl two-libs

KPHAT T, XL RN AT E IR . 1% Bdor, [BIRR—F ndk 1) H g5 A BT —
APP [P 2 3k 4G, 2+ apps\hello-jni¥Application.mk

APP_PROJECT PATH := $(call my-dir)/project

APP MODULES  :=hello-jni

WAAR T, A B —AMRE LK 405 APP. MODULES:=hello-jni, /&, 7 APPS ({3~
G — 4 4 ndk_demo FJSCAFI, SCAEALFE—A Application.mk (A4, FEEIEE— 2R
project HISCH:JE, {E Application.mk H 34PN 75

APP PROJECT PATH := $(call my-dir)/project
APP MODULES :=ndk demo

ik (o) ) D handroi d-ndle1. 5_r1happsiindl_damo
Application.mk 0 ey
YRS N Merr | graject

9 ElEE— TR

(%] wﬁbﬂfl‘lﬁ#é@ﬁﬁﬁ
By =k
PG, SRR, AXKFTUERZ T4 ndk_demo

= feygdrivefdfandroid-—ndk—1.5 rl

% cd SANDROID_WDE_ROOT

% make APP=ndkdemo_jni

fAindroid MDK: The APP variabhle contains unknown app names: ndkdemo_jni
Android NDK: Please use one of: hello—jni two—libhs
huild/coresmain.mk:171: »=x Android NDK: Aborting . Stop.

% make APP=ndkdemo_jni

Android NDK: The APFP variable contains unknown app names: ndkdemo_jni
Android MDK: Please use one of: hello—jni ndk_demo two—libs
huild/coresmain.mk:171: ==% Android NDK: Aborting - Stop.

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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IXAELE apps N RINIHET A ndk demo A ZN, {#H] ndk demo Jwik

%t make APP=ndk_demo

Android HDK: Building for application *ndk_demo’

Compile thumbh : ndk_demo <= sourcessndk_demo/ndkdemo—jni.c
SharedLibrary : libndk_demo.so

Install : libndk_demo.so =% apps/ndk_demoprojects1libs armeahbi

%t make APP=ndk_demo
Android HDK: Building for application *ndk_demo’
make: Mothing to be done for “all’.

5
M ERTBLE Y, Sibmsl, 5 ik, S AT B e, B, NDK Nk i,
L2 B SRR T, WSO OISO R, DI R

5% apps/ndk_demo/project AR R Z T JLASCAEI, 51 libndk_demo.so SCAE
. [FEEE out U, BEHMBZE T— XM ndk_demo, NIE T out SCAFIEEAFH—LeH A

IR SO, AR AR AR SR TR B0 G H e a5 I H 1

“outhappsindk_demobandroid-1. S—arm

: 1ibndk_demo. 5o
| cobi= gaal| ¢

—

IR AE IR T

8.5 il Juid 7%

Fovoll, BSAEAMFRASE, 2980830, MHU—FE, ENR IR E S B M

o

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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W R, MWHRREDRE R, BER, NMiZHA Ndk_demol, MHZr#HTH make APP 44
NiiZ i apps H sk N ISCEFIC A TR

FEIKe By, Rk TR

FUR: LEsIhigEal L, BT app_modules 4L, 45 KM, MSE A MEE, APP_MODULES

1/ Ndk_demo | Ndk demo Ndk demo | Ndk demo Ndk _demo | 1)
2/ Ndk demol | Ndk demo Ndk demo | Ndk demo Ndk _demo | 2Kk
3/ Ndk _demol | Ndk demo Ndk demo | Ndk demo Ndk demol | %1}
4| Ndk_demol | Ndk demol Ndk demo | Ndk demo Ndk_demol | 2Nk
5, Ndk _demol | Ndk demol Ndk demo | Ndk demol Ndk _demol | %1}
6/ Ndk demo | Ndk demo Ndk demo?2 | Ndk demo Ndk _demo | fl1)
7/ Ndk _demo | Ndk demo Ndk demo2 | Ndk demo?2 Ndk _demo | 2Kk
8/ Ndk demo | Ndk demo2 Ndk demo2 | Ndk demo2 Ndk _demo | {1
9.

HI LOCAL MODULE P # W iZA7 J<Hk.

W HIR: B2 LOCAL MODULE Z%0 45 Wk2h, #iF 7 #E4H.

NI B source N IERESCAERA, AEIAIR, WHT, source SRR I SR A4 AN S i 2
k. TF Android NDK_Overview.doc SCAY

BUATE LT, NDK K5 - ULHEC T 21 ) Birfy SCAF
$NDK/sources/*/Android.mk
W AR EL 5 X Android.mk 7 H %, RN BIHHLLETIZ Android.mk SCAFH AL EAT. XA —4
Wk FonT DU, A -
include $(call all-subdir-makefiles)
RS A M A G iSO %A H P 4 Android.mk SCAF

UEBH T 454
-k 4 THAE APP. MODULES fll LOCAL MODULE W& /2154 Bk, k. il i

IRE T St
%5 )\IK: ¥AUFE T APP._ MODULES fil LOCAL MODULE A Bk HA5AH .

8.6 /&

® i make APP [(IZHUZMIH] apps H sk NI SCAF A4 4L
® APP_MODULES F1 LOCAL MODULE # il #H 4 , & Ja 2 i 19 so 3C 4 J& 2L AR 4
APP_MODULES i # /= fif¥), 71 android.mk SR 3= B0 P B Y5 S0 1R B AR A5 AH A5 R

UM KRR

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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1508
=t M=o TR
Application. ik P RIBCEERER

sourcef R HHRIFRTTR DD

Application. mk

NODULE TR SRS SRR

Android. mk

8.7 BREFIERE—P: FAso

2 so # % hello-jni T.F# " hello-jni\project\libs\armeabi C1F3% T, & MACHS
static {
System. loadLibrary("ndk demo ");
}

BATAR, B

WELRR B4 K A, KIWBR java #b, Java com example hellojni HelloJni_ stringFromJNI H
com_example_hellojni_HelloJni XM FAFF Rt 2B A4 +RLA A S, HEE . Sk T _
P AEAE R —A so B AR, X — @B R . INLIIa A java 04 K4 ks

PATR & INI (15 200K

Y515 A1 native 7B 5L java 2K

ffH javac #ir 24 T S 1) java 28

i H javah 2jni java 28444l 44 4 h (R)SKSCAT
i HH C/CAHSEBA T2

¥ CICHGm S 1S BB A H2 e

whk e -

MEREERTELE 1, jni 20E java 2K, Rl TR, Bril oy 20 i
IR AEALH] NDK I, QEPREEE 1) so st T ZRR AL e NI, e 4% I 285 18X A,

[, TG AT, fe iR 08 java AYREER D4,
ATCH 1 eceAndroid #H XK, BEPLKORAT, RROBUITAT, BEH IR
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LIRS box2d A, {E2HLT so SCMF)E, B4RHET ABox2D . java SCF, b T 58 - A%
H, 4t helloworld IXFERIfR L, B THR. FARAA windows ERMEH C 511
d11 AR webservice

PO O, R4 hellworld KRR I —FF.

package com. boredprogrammers. chronobox. abox2d;
import com. boredprogrammers. chronobox.BallView;

public class ABox2D {

static {

System. loadLibrary (“abox2d”) ;
J

/%

* Test method, quick sanity check of world.

* @return

*/

public native float helloWorld();

public native void setupDroppingBalls(float width, float height);
public native void stepDroppingBalls(BallView callback) ;

}

I

8.8 f&

R SCE A P atLRE, AN TIRILAEE, AN KBS B T RS
B, BRSO RO R SRTREHS T ARSI, AN SORY o om0 2 Ay B R 1 I AT RERIE 21 14
HHRZIHR, DUSRER] T, RSk, WERGRALE, RBPFE R IR .

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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9.NDK A ['JH & 3EA% Ubuntu R4

fE&: F1
MSN: ginghua3344521@msn.com

HAx: FIFH NDK ZE /% SO &, A SO FEdEAT INLiHH, 7F Android sdcard Gl & S04 9B A%
Y, FEINAE View FEBR A,
TH: Eclipse, ADT9.0 ,SDK NDK

FRFE: Ubuntus.10
B PIAAN XP R GER A BAT ) 222%€ Cywin, R ¥ #4F 2 Ubuntu8.10 65 £, XI T
XP ] Cywin FIITAC BeAEBA KKHZ50] .

1) SHE TR A

-

viUse default location

Target Name \Vendor
[l Android 1.1 Android Open Source Proje
Android 1.5 Android Open Source Proje

Ndi

com.eoeandroid. ndik

AT eoeAndroid EIX AR, BB ARAT,  FRBUITAT, e IR

eoeAndroid 4 [E B #E 1) Android JT & 4L X 61
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[eoe #5111 2 -EHH—NDK RATHRA

EoeMNdk/src

com.eoeandroid.ndk

3) fE INI 2BHLH S IEA native [ E:  printf Al write, 411

package com.adnroid.jni;

public class JINI{
public native void write();
public native String printf();

WO WNE

4) FEDUTFEHZ T ser\com\eoeandroid\ndk T [ INIjava U

=

o
i1

v v

B
L

JNLjava Ndk.java

AT eoeAndroid EIX AR, BB ARAT,  FRBUITAT, e IR
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5) RS TR H > bin Hax'F, Wl

] D l’i\ wanghua‘ Iworkspace‘ lEoeNdk] m

K- o e I .
vanghua e e .
] com classes.dex EoeNdk.apk JNl.java
A FREE

S

=

6) i FREA bin Hak, W 3| INLclass 3, -

 XAF(F) SR(E) EE(\) AHI) FE0) WBH(H)
wanghua@wanghua-laptop:~/workspace/EoeNdk/bin$ 1s
classes.dex com EoeNdk.apk MIWEYE resources.ap_
wanghua@wanghua-laptop:~/workspace/EoeNdk/bin$ D

wanghuamwanghua laptop: ~;work5pacefEaeNdk ’bin$ 1s

classes.dex EoeNdk.apk JNI.java
com IEERY resources.ap_
wanghua@wanghua-laptop:~/workspace/EoeNdk/bin$ [

AR eoeAndroid #[X LSRN, BH N KA, AT, FEEIEMRE!
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8) #5 U1 bin H% R INL.class SCfF, nfl:

() = S

com classes.dex EoeNdk.apk JNI.class JNI.java resources.,aj

9) Hillfi%] EoeNdk\bin\com\eoeandroid\ndk F, #ffufsiJ5 ok S, fnpe:

JNIl.class MNdk.class R.class R $attr.class

8 S5

HD... a

10) #EA bin H3%, #HiAfi4: :javah -classpath . -jni com.eoeandroid.ndk.JNI /£ i
com_eoeandroid ndk JNLh S, #if:

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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- =
i < h
classes.dex com. com_
eoeandroid. eoeandroid_
ndk.JNIl.c ndk_JNIL.h

11) 7E bin H 3 N7 C 3 f}:com.eoeandroid.ndk. JNLc , 41[:
TIPS, i

#include <stdlib.h>
#include "com_eoeandroid ndk_ JNI.h"

JNIEXPORT jstring JNICALL Java com eoeandroid ndk JNI printf
(IJNIEnv *e, jobject j){
FILE *v =fopen("sdcard/eceandroid.txt"”,"w+");
fprintf(v,"hello eoceandroid Ndk Develop") ;
fclose(v)

JIJNIEXPORT wvoid JNICALL Java com eoeandroid ndk JNI write
(IJNIEnv *e, jobject j){
return (*e)->NewStringUTF(env, "Hello EceAndroid from
JINI' eoceandroidifiz:www.eoeandroid.com

, B : £4);

12) 47 FRARAS, &6 bin B3 RPN, Wil

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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£ h
com. com_
eoeandroid. eoeandroid_
ndk.|Nl.c ndk JNIL.h

13) 7t android-ndk-1.5_r1\sources H 3% 75014 ecoendk SCAFIE SR FEAE MG AN SCAFaER, Gl

1 eoendk

com. com_
eoeandroid. eoeandroid
ndk,JNI.c ndk_JNI.h

14) 7t eoendk A HL A7 Android.mk S, FFgmiE Nz, WiK:

LOCAL PATH := $(call my-dir)

= include $(CLEAR_VARS)
Android.mk com. com_

eoeandroid. eoeandroid |LOCAL_MODULE 1= myjni
ndic.JNI. ¢ ndk JNI.h |LOCAL_SRC_FILES := com.adnroid.jni.c

15) Az s -

eoeandroid

LOCAL MODULE
com.eoeandroid.ndk.JNI.c

LOCAL_SRC FILES

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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16) 7 android-ndk-1.5 rl\apps % CAFS eoeandroid, FH4E LI N BIEE project SCAH-IEH
Application.mk S, 8lsE A EZ H 5% B[ hello-jni FT two-libs HL[i#5 UL, 4[]

android-ndk-1.5 rlf apps |- --lal=la=ll
= N

....... S

i =
project Application.mk

17) 1524 Application.mk 3 1F 15254 APP. MODULES:=coeandroid , 21 F &l F7R:

APP_PROJECT_PATH $(call my-dir) /project
APP_MODULES eoeandroid

18) #E A android-ndk-1.5 r1 H3%,%%1%: :make APP=coeandroid , B fiamte HIL T EFTR:

Zt, BATH IR A B2 A so ST

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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19) # Ul apps/eoeandroid/project I libs SCAFE, FITH THHAR Hx, 802 HEA B TR
ib ’ ﬁﬂ :

B e T e W el B

= ESrc

P £ com.eoeandroid. n
b E#gen [Generated |Jav:
P = ANndroid 1.5

- assets
= = libs

~ (= armeabi

= libeoeandroid. so

b E=res

20) /a3l emulator (KA A\ Ubuntu bash 1)) T2 HEN sdk [ tools H 3%, Wik:

wvanghua@wanghua- Laptop: /usr/

ux_x86-1.5 r2/tools$ 1s

adb ddms emulator sqlite3
android dmtracedump hierarchyviewer mksdcard traceview

apkbuilder draw9patch hprof-conv NOTICE.txt
vanghua@wanghua-laptop: /usr/local/Android/Android/android-sdk-1lin
ux x86-1.5 r2/tools$

Ja Sk G1, B Sdeard & 200M HJ emulator #5225

vE: Sdcard Iif: http://www.eoeandroid.com/viewthread.php?tid=2406
AW A ATULES .

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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‘¢ - -Mobile-

Ma@wanghua-laptop: /usrflocal/Android/Android/android-sdk-linux x86-1.5 —
I#F)ﬁﬁ@lii&lﬁﬂﬂlﬁﬂﬂ!ﬁﬂﬂl
wanghua@wanghua-laptop /usr/local/Android/Android/android-sdk-1in}
ux_x86-1.5 r2/tools$ ./emulator -avd Android G1 1.5 -sdcard /home
;wanghuasnndt01d;sdcald img/android_sdcard.img

emulator: warning: opening audio input failed

emulator: emulator window was out of view and was recentred

21) A3, #HA setting—>Sd card & phone storage & — I =15 sdcard JHE Ay, WIEE R 196M
KW, n
22) 1>k )5 8) DDMS, %ﬁﬂ:*/\g{zlﬂﬁ, [FFEHEN sdk 1] tools H >, HAfr4: /ddsm 1]

Gl @ 3:37pPm

T{::tal space

Avallahle space

T - -Mobile-

AR eoeAndroid #[X LSRN, BH N KA, AT, FEEIEMRE!
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wanghua@wanghua-laptop: /usr/local/Android/Android/android-sdk-linux_x86-1.5_
lools$ ./ddms

i(ddms:?SOQ): Gdk-WARNING **: gdk window set icon list: icons too large
122:40 E/ddms: Could not open Selected VM debug port (8700). Make sure you do
| have another instance of DDMS or of the eclipse plugin running. If it's bei
Esed by something else, choose a new port number in the preferences.
122:41 E/ddms: Can't bind to local 8600 for debugger
122:41 E/ddms: Can't bind to local 8601 for debugger

:41 E/ddms: Can't bind to local 8602 for debugger

141 E/ddms: Can't bind to local 8603 for debugger

:41 E/ddms: Can't bind to local 8604 for debugger

141 E/ddms: Can't bind to local 8605 for debugger

:41 E/ddms: Can't bind to local 8606 for debugger

i(ddms:?SOQ]: Gtk-WARNING **: gtk widget size allocate(): attempt to allocate
lget with width -5 and height 19
|

%(ddms:7509): Gtk-WARNING **: gtk widget size allocate(): attempt to allocate
iget with width -5 and height 19

(ddms :7509) : Gdk-WARNING **: gdk_window_set_icon_list: icons too large
23) 41 &, DDMS J& 8zl !

Ldaivik Jepug wionictor —
File Edit Actions Device Help

28 @ f Info N Threads | VMHeap '
Name DDM-aware? -
O E | App description: -

VM version: -
Process ID: -

€ BRI [ e TE
+f - QOORE B H

Log

Time pid tag Message

Filter:

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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24) $5 Jr R T BN R A AR 2 S0 L A
= 53 = [

Ul JNLjava [ *Ndk.java
Skl | 2
> @ EoeNdKk = g-*r-:l.mport andro:l.d.app.ActJ.v:Lty;D
¥ (#src 7 public class Ndk extends Activity {
~ £ com.eoeandroid.n: 8 /IRABRNPOCRBERELLIbsERsofE
5 NLi B static{
U INLjava 10 System.loadlibrary("eoeandroid") ;
b 1] Ndk.java MiSL1
b @3gen [Generated Jave|l|l| 12 /** Called when the activity is first created. */
o Aedraidis Ml 13- @Override
itednl e[l 2 {lil-14 public void onCreate(Bundle savedInstanceState) {
- assets HiE 15 super.onCreate(savedInstanceState);
N 16
- L libs
- i 17 / 13RBl—view
v rarmeabi il |18 TextView tv=new TextView(this);
=l libeoeandroid.so| ||| 19
b res 20 //iﬁ;ﬂ‘ﬂ:ﬁiﬂ%‘SJNI
_ . I 21 JNI j=new JINI();
a AndroidManifest.xm| ||| -2
default.properties || 23 /1 ARG viewiEMBRIIEES  MARMNINIZEmMPRcint fEH
7Hello Android gg tv.setText(j.printf());
CiHello world G1 skin 26 setContentView(tv);
~ 2 HelloJni 27
= 28 //AAwriteR¥ EsdcardBmaI#eoe. txt , FBEAXLE
¥ [Bsrc ; ;
29 j.write();
< t# com.ndk.demo 30
b 3] Hello)ni.java 31 }
<l 32
2], A
b #zgen [Generated Jav: o | EER)

IBATRER, WU PR
Mp ], A ANEEIE U QAT i) AT LA 2R B |

‘I - -Mobile-

eoendk
Hello

eoeandroidigizthat: w eandroid.com

S

eoeandrol

[A] Bt 0t K 5 381 34T eoeandroid #1:X . www.eoeandroid.com AT > !

ABLN SR T, GEEATE, WS TEANS TWATE, A printf, —4> write I, 2 oK
BEBAE sdeard A A SCASSCAFANE B P4 20 !

$17F DDMS ¢ Device | [f] File Explorer, FEJT sdcard H 3%, 2| T I eoeandroid.txt SCfF!
.

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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- e @ &

Name Size Date Time
b @3 data 2009-07-25 09:3
< @ sdcard 2009-08-22 15:1

B jni. txt 0 2009-08-21 23:3
r @@ system 2009-05-15 09:1

n— E" Name Size Date Time
PEandroid. tX b @8 data 2009-07-25 09:3
~ @@ sdcard 2009-08-22 15:1

E

B jni. txt 0 2009-08-21 23:3
Get Device File

eoeandroid. txt

° 4 wanghua [Ea 8

A BT ML bR ) AL Sk 1324 (Pull File from Device) SH 3044, &l
TSHBEmT, I CER RN AR Wi

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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NIEXPORT void JNICALL Java com eoeandroid ndk JNI write
(IJNIEnv *e, jobject j){
FILE *v =fopen("sdcard/eoeandroid.txt", "w+");
fprintf(v,"hello eoceandroid Ndk Develop");
fclose(v);

OOy eoeandroid. txt (~/&f

Wy, HE AN G AEAUS (C AU BRI G AR A0

Ft, NDK ATTSEGIETR T, RENEARUE T A MEHRT, HEACHE 1
NDK R /NSEBRIZ e !

RIS, TR RIR: qinghua3344521@msn.com
[FREH A K SR AT T 4L X ;. www.eoeandroid.com AT %% > !
T

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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10.eoeMarket

eoeMarket ¥ MASHIFFURTERE—HIRF T, 9 KK HER —LY eoeMarket T~ & W — L9k S 03, T HAE
Ja i, BATHERIE S K FHEAE L7511 Android H & 415\
BT, WRARE RN, R %R AL 2 AT eoeMarket .

Bk 58—, TTREIE AR 2 0 A FF A R IRATTH eceMarket A&, FrATRM IS G50 & —E 15
MBS KFEE BN N eoeMarket.

10.1eoeMarket &4 ?

eoeMarket J il eoeAndroid #- XK #EH ) —AN EEEM G T8,  F Android JT R & S5 618, A
I~ RIFE AT Android W ERIE A A 8%, 23T T 6. eoeMarket S8 TR {ILTE
111 Android # ARG, ROEFFRE ) KK IMEEES .

eoeMarket G5 AN 47

web Jii: {E web I i) LLAA, TR, WOEN
TR o AE TR o ] DAY, 3L RN

10.2eoeMarket fEA T KB R4 2

A eoeMarket 3 FHAE AR TIAR BN

1. eoeMarket [HF FZUEFICH A, HA AR IRIRATE G, FILRATnLOES
eoeMarket, HilfEH 5 IE A E AR

2. eoeMarket X TFHEEM T, AMULE KB LR AR, EE—ATE, —NEARLEIRE
HIRAET-G, BRI RE RS R E S 2 MR, EENRIRE TR, TLLS 2R 3T
[FIAZHT o

3. R RAT L BALTS, eoeMarket T A ARMERELA 2 E RIATFHL /T, W RS A mT LU iz
ERSCE T BT C TR, IR AR T3 A3 R m 2 A A K

4, eoeMarket 2R SE S IS, RFBRAESR, e RILFRE, I G ey Lug it
eoeMarket kil [ OIS )y, Bk, #AEREE 2R EERAMUIH .

5. eoeMarket HJEN T T eoeMarket FIEHAFSHTE 2 N FEFUEH, X2 — XKL RSB
PRE A G2 1) OB R NSy o IXFRIS IS RIS 2 I P IR R, IRt SR E 2 1T
VNGB

B eoeMarket 3 FH&&E EEFRTIAA FEN

6. eoeMarket JEE0T BN, T A A SEABRANA FE,  T eoeMarket [FREEEE A SERA
TESSHES R AT H CRIEAER, TTRLEE— 0 kA 2 eoeMarket /1, A 7 Wt RISk BIRI BLE KA 5,
A PAE B AT A R bug,  SE A G BT
LI ISR SRS T 5, B 453 Android Market (@04 52 BEAEIR SE 22 BRAI I

10.3 eoeMarket gE ALK T RITA?

S8 E N P A e 2k Android 81, SRS 2 SIS A B AT SR LAY H k41, eoeAndroid
AR R TR ITE R E Kt T eoeMarket 1> &,
ML TT % 2 7T LURFA S [ T B sl T 445 eoeMarket, [ RRIBLSE A A 07T LR J5 (b

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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7f eoeMarket “V-& T LB IWHMA LN,
MBS, eoeMarket it eoeAndroid #:X Z=#k4y ) K Android JF & & FIBLEK i —43 )AL -

10.4 Kt fdif] eoeMarket

1. KL RIRS A%, AT M,

2. DAHRSON A R ko

3. AERAGERER A, ANIRFBES— KB M= .

eoeMarket B f5 1 Android Market [RIFAALFR A, REKZFAF i Android Market , eoeMarket
LR EF

I 2 eoeMarket $EALI N H A& AAHAL I SCE T o EM, RIS HARIERR AR LR FIER5E
VIR SO, BN AR R8RSk LA 9552, 5 eoeAndroid #: X 75 5 32,
eoeMarket B4 4 KRR H B 2 AL 0t

AT Android Market fjZ45L, 7F eoeMarket [, F& JIIHERZFHIBAE,

10.5 {7/ fif | eoeMarket

1. EM?  iEid web AR

AT LUAE S5 1) i L ST T RS, m i Mk http://www.eoemarket.com/iHEATE M

eoeMarket
Bn KEH #E EE | widget T#HEPE XTFeoeMarket EERREM
¥ =i
hH A B EE L=t
EMEET AR RS . i .
ISR FHE 8 (R E R eoelarketT L)

TEMET S AT B weh R P A

TR ET 0 B AT bR i R S R .

FHREL OFERHL A NEFE, BIFE-_a)
eoemohbile

Emaittit" ¢ i AT EVE S St e )
eoemobile @gmail.com

FH' i RS )

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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o FHLE S S A

&0 13:14 O BEFI®Q 2003

O aTKet T —

eoeMarketlk S

Bl iH

fleceMarketit = !

2..0A % eoeMarket % Fimikft?

it PC 2%

AT LAE A Bk http://www.eoemarket.com/download 3k #5247 bt

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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eoeMuarket

ERRANSETS.

ER RH W& R widget

TEEPSR  XTeoeMarket R

THAPK 2

e

e d AT

A TGN T E Sleosharketas P HGRI K A

E (¥, . BE. jcon WA HEORIR
=

3. RE "/EIIFVFQEAPKKW

HiEAPKTHRFEFMASDED, BT idi

eoedpkinstaler 17 E 58

T #eoeMarkets i

TrilskHleoeMarketE P FENE » IWALLEF RN T #iRE Pl st manEli s, e TETE
eoehlarketE P iR ARSI .

eoeMarket & 5

25

eoeMarketAl \FERER ) eoeharket & 328 Android i RIS ¢
uger_pernugsion

andmid.permissionINTERNET

android permission READ_PHONE_STATE
android.permission.GET_PACKAGE_SIZE

FeTA
-3 e 24

eoeMarket

RARfRA: Ver 1.0.0(build 2009.08.24)

T UL AT 2%

T-HL S 24T TT RI4E http://www.eoemarket.com/down #4725,

DO ¢ | Bl ®Q 205

B WA B EE widget N

THAPKNf? [ #ieoe
i FEEleoeM:
EMTEEEF
£ Fm FFHeoe

eoeMarke

2.5
eoeMarket] L
guﬂﬁﬁ? AndroidR A%
EXRTENFTL B leoeMarketE user pern
PIRMERES (EF, Hif, o )
%, iconl REBMiURS ) 4  android.permis
- android.permis
: i./ android.permis

T

AP KT 1 P

3. FF & E WM _EfeE A

VENR T LRSS T A, IR LA AR N T AT T

AR eoeAndroid #[X LSRN, BH N KA, AT, FEEIEMRE!
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FTiMEE, eoamobile | | |

HEEE HmH
ETARRRAERTS ..
tiE iR stepl, W LEHRERGEAMAPKXH (FEZSH) RATH R &,
: HEFRAPICIL R - Mo file chosen step1: LFAPKIIT
EREE RN FAAPKT
. _bEAPKIHE 1 _EERTRR LIS R T
B X A A i IO, B
& iconEER, REEFT
Hih
e step2 T appla &
AT BHE AT A
WEER » Bt 5t . TEE
HAERMET , 5k, FR
pary o EEEERAE, BATE.
FHHX frizsEa.
WX

10.6 eoeMarket K

MIXIATFUR N4 KFE HEFE eoeMarket AT AT 40 BRASIA RN SRPE U R 35, ] DL R
%, RIBLEF] eoemarket@eoemobile.com

eoeMarket HJ) 1 AL R A i 10 AP SCARBA T, T DLIRATTRE B (R R AP 2002 S RF R SCIN o AEIRHLET KR
HERE W AT

eoeApplnstaller(&3:)

eoe App &4 (Installer) ] LLSAESR SD _EARA7 143 .apk S, IF 7] L #2425 1% app sl IBR
XA ApK SCRE IO H TN LT IR AT ) apk eiss, @A KFEMEYE—F, MR KK AT
12 M\ sdcard |2z i T .

‘I f‘ " é]ﬂ /\[f”
'\-ﬂ'; eocAppInstaller(FZ4EE%)

tEE eoemahile , 2 [Application - Toals] . SAAE(E: 2008-07-08 07:20:37
eoe AppiEdEsiinstallendl LI E RS0 _HEFAIE S apkir i 30T 1 B Ranpat B JHER T Ap kI i

ARG eoeAndroid A DXL, BB KA, WAUITA, e ki !
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pej@] ¥ EHI®Q 2021

@ EEHT

T Fapk

HipRapksz i

®IBITHESE

AR A MR I TR, SKp5 PRl S AR A IR DY)

s
tEE titrmobile | 452 [Application - Tools]» &ARE(E: 2009-08-15 02:55:49
T AREEtE TR

AR 1 eoeAndroid FEIXHZURERN, HEI A KA, FEAUITA, HBGE IR
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>el@] B @ Q 20:29
==
BRISEFTE

EFRA TSR ! U%ﬁm’ﬁs U%ﬁm’ﬂ-ﬂﬁ
BEASRENE@M ) | ]

[ 4 el

HMAEFEMR(1-30)

12 R {ﬁﬁﬁut{aam] | vJ

EE >
o (BiTEA (ERE %)
it A
VAET -5 e

{ R H v+ SRR H g J
\ .

B Ja /MR BRI KK, WR KK A eoeMarket EILIFIHH SCHAET , WIET SR —F, MMath 2 F&
—F, B/Nmkinf:3 eoemarket@eoemobile.com . LU WK NG 23 T KA ST Bei )
HSCER A

eoeMarket 5 REANH

X WAL N A2y SRR A4 — S8 ik I Android FRR BIBAFIAN A . in a2 Android FFR& IFHA
TAYEMINE, TTLAG/Nnsk(E, RIBLEE] eoemarket@eoemobile.com o /NGB 4G4 E 1
Android H /-, ibSE 2N T S RIS IAE b

E—WINE, ARFMEEN—ZF 41 Android JT & 2N eoeMobile B1BA.
eoeMobile ;& [H N i W F Android FFRIMEARRIN 2 —, i1t 7 KBS —A& Android 1k

{Google Android JFRA]5 SE&)
eoeMobile HI1E T KE M SCIRERAT:, ALHEE P25 45 W9 0k SRR 25 8 i 0 SR ERCE 9 119 25 P i (P OR SR A
eoeMarket 5 # google Market JHil 142 eoe Jeit 7 il LISREUX LL 3k 4F

KT eoeMobile I PATEFAN 15 B 0T LS EAMA T E 7 Wik http://www.eoemobile.com/, 74NNk
WABATIE 77 blog AR, KU SUESSERETT LR 8% )M THIBA T blog J&
http://blog.eoemobile.com.

AR eoeAndroid #[X LSRN, BH N KA, AT, FEEIEMRE!
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