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1

Android FF R T2 T HUWN PR,

1. JDK 5/6/7

T EL I JRE 2 AE1Y, JRE 2 Java (WIZATHEE, 1 JDK MU T JIRE, &

NIRRT

A5 T IR Java PP TG 200 T HAES

JDK 7] LA http://www.oracle.com/technetwork/java/javase/downloads/index.html IE4T T %,

iy “IDK Download”, W1 R~

Java SE Tu1

Imare +

Java Platform, Standard Edition

JDK

This release includes many security fixes. Learn

HENT S, Hii “Accept License Agreement” JFIEFE “Windows x86” BEAT T4,

2. Eclipse-jee-indigo-SR1

fF MyEclipse t2 7] LL, {H T MyEclipse & 211, I HIGMHR 2 8 mis T, Kk
ANHEVERH - Eclipse A& — N F RS, FET Java 0] R RIEEBTT K IAEE (IDE). Eclipse

HonT AR e 2 B P, LSS RORF 2 T 5 BT

TEHbE: http:/www.eclipse.org/downloads/. L[ ] Eclipse IDE for Java EE Developers

A N P

Em Eclipse IDE for Java EE Developers, 212 B
5%-;“ Downloaded 885,020 Times Details

Mt EIEN NI BT RS, EFE “ Windows 32-bit”,

Package Details

Feature List

Eclipse IDE for Java EE Developers

Tools for Java developers creating Java EE and Web applications, including a Java
IDE, tools for Java EE, JPA, JSF, Mylyn and others.

Download Links

Windows 32-bit
Windows 64-bit
Mac 0§ X(Cocoa 32)
Mac 0§ X(Cocoa 64)
Linux 32-bit

Linux 64-bit

BEWEE AN WS B R FE, SR “[China] Actuate Shanghai (http)” R aEI AT,
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Eclipse downloads - mirror selection

All downloads are provided under the terms and conditions of the Eclipse Foundation
Software User Agreement unless otherwise specified.

Download eclipse-jee-indigo-SR1-win32 zip from:
[China] Actuate Shanghai (http)
;; Checksums: [MD5] [SHA1] @ BitTorrent

...0r pick a mirror site below.

3. Android SDK

SDK 2 1% Android N JHRE - A AFIT A T R AL

F#EHhE: http:/developer.android.com/sdk/index.html, A % 01 [ £ FF “android-sdk
rl4-windows.zip”, AR N4,

4. Eclipse B934 ADT (Android Development Tools)

Android 71 & T.H (ADT) &/~ A Eclipse IDE Wit i, BERME A58 KR) . SRR
iR Android N HIFEFPI4ETE. ADT ¥ )@ T Eclipse HIZIfE, nf LAPRSEE N F ) Android
TH, GRS BRI T 35T Android AESE APT 141#F, {47 Android SDK T
RPN HEF, R FHEL (BORZ%E4) APKs ULy RN HFET . 75 Bclipse Hom U iUF
M ADT HHTH K, ADT #4774 AMELVEAE 142 S & Android N HIFE P I R0% .

R HtE: http://developer.android.com/sdk/eclipse-adt.html, W1~ & fiR.

MR LRI T A, AT n] L X ST R B Android (ITFAIAEE T o A1 — R 2E
&, VLR 2 th T8 5 SN AR AR Sy, AN R BEIRI AN, AR ST
B W ROE B ) Ba) LS5 B SO . BARI R BOCH N s

B B B

AIT-14.0.0. zip android-=dl rld-w. .. eclipze—jee—indig .. jdkeTul-windows-i...

N2 RERENRY

1. ®% JDK7
(1) $£3] IDK 2R3, Xakifa, BENISAT 5 .

3
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il N7 L, BN R T .
(2) BRI\ 2R A7 B HE “C:\Program Files\Java\jdk1.7.0_01\”, #iAE %3 DK k42 A

LD e, DA LR A AE k. By “BEC” 1L RERARIE O “ G:\Android)\

Java\”

L “afE” R, ST EPTs.

ORACLE"
1B M T EAFIR R RIREINEE. Ssmrt)s » (T 1L A 1 I R o By
ez 3% A s 32 Aok R e g A Thie

Thaeried
- 2 Java(TM) SE Development Kit 7
I% ;?éi'&#ﬁu Llpdabe 1. E}E%ﬁ JRE7
— Update 1. f:\:#%%? 300 MB B
=Rd R TEsRIE=hae =]
=~ | &3t RE
T -
G:\Android\Javal BLIA)...
| <t—%0® | T—#fw> || BH |

K B CEUREEF RG] . 2Rl N0 414, BEAN 3L JIDK iR
(3) B IRE 24l s, HECH “G:\Android\Java\jre7\”.

ok i AR, BEN TR

(4) Sefa s “ R Hil, dT .

I e T Ja, ik “oem” F RIS e IDK IR 25

T IDK 22t 5 ), 41 Windows ™Y, By “TF4R” — “iaq7”, FEX TR 4mA

emd, i ‘e %ML, ZJEHIN java-version, 4. A7 LA B BTN AE L, DI 2
J& ]

Microsoft Windows XP [H'F' 5.1.26881
1985-2881 Microsoft Corp.

IC:“Documents and Settings™dministrator>java —version

ljava version "1.7.8_681"

Java{TM> SE Runtime Environment <¢huild 1.7.6_81-hB8>

WJava HotSpot{TM> Client UM (build 21.1-hB2, mixed mode, sharingd

C:“\Documents and Settings“Administrator>
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2. %% Eclipse

1E 255 5¢ IDK 2 5, PG 27 & 1T H: Eclipse. Eclipse 22255 LbCfaj i, B B4k 23014
eclipse-jee-indigo-SR1-win32.zip, KA K46 245 e AL Z /] .

7EIX HUKS Eclipse J7E T G:\Android #42 ~, $TJF eclipse X3, ili “eclipse.exe” RIA[
12T Eclipse.

WIRJG 3l Eclipse, B E40 T K~ B8R S .

x|

'I:-'* YWorkspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for thiz seszzion.

Horlk=pace: |C:\Docurne:nts and SettingzhAdministrator'workspace Vl [ Browse. ..

Duse thi= as the default and do not ask again

( 0K | [ cancel |

FEoRERE H A TAEZ A (Workspace) #6175, A LLHLH: “Browse...” ZHIEF H K
Workspace 715, EFAFHT G:\Android\eclipse\workspace. WIS N IXFIFHF Eclipse
%N, LI EEH “Use this as the default and do not ask again” i 1 ) B HE

ik “OK” #2401, 2 HEN Bclipse [F 8 GOV SR OC 4] “ Welcome” ST, RIiE AT Eclipse
() E S, B

IEHY Eclipse Z23%5¢ .,
3. % Eclipse # ADT #1, AT Android [RiEF &

JF % Android N H B 75 2 H £ Android $24L1 Bclipse $fiftf, %3 AF% /& Android Develop-
ment Tools, FIfIA Eclipse %%% ADT $diff.

EESH LS “Help” — “Install New Software”, IHS H B0 R B AT 7 B GEALE .
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{}Install

Available Software
Select a site or enter the location of a site
!

fork with: |type or select a site v| [ Add. .. J

Find more software by working with the “Awailable Software Sites” preferences.

|type filter text |

Hame Verzion

D@ There iz no site selected.

My “Add” L, IR BT R R EAE

{} Add Repository

Hame: | | [ Loeal. .. J

Location: |htt1:n2;'r;'r | [ Archive. .. J

® o

TEXTTEHEN) Name —F=40 A “Android ADT”. #RJ5 #.ii “Archive...” $&41, ¥ WEFER:
OV N8 ADT $fifE R4 0 ADT-14.0.0.zip B4R, $i “F0IF” #4, SEANFEPTIR
ORI

£t Add Repository

Hame: [Amdroid_apT [ [ Leeal... |

Location: |Jar file:/T:/Android 4.0/ADT-14.0.0. zip!/ | [ Archive. .. ]

@ [ OF J [ cemeal |

Fuly “OK” %ML, IRBIAT HPEAFIRLEL, dn  ETR

£ Install

Available Software
Check the items that you wiszh to install.
!

Work with: |Android ATT - jar:file:/I:fhndroid 4. 0/AIT-14.0.0. zip!/ [ e |

Find more software by working with the "Awailable Software Sites” preferences.

[trpe filter text |

Hame Version
# []000 Developer Tools

[ Select A1l } [Deselect Al J

it “Developer Tool” FIfINT, AN B TR S .

6
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Hene

= []U00 Developer Tools
[ dndroid IDNS
4 dndroid Development Tools
15+ hndreid Hierarchy Viewer
[ dndroid Traceview

Version

14.0.0.+201110171935-205994
14.0.0.+201110171935-205994
14.0.0.v201110171935-205994
14.0.0.+201110171935-205994

SR IEFE “Developer Tools” i [t & IEHE,

EFIATIRIA A .

BERFAE A /N T R ) “ Contact all update sites during install to find required software” Hi [f

IR GEHE 245, I ADT CZ2Eo A,
B, N E PR,

TG R RR A AR L, XS IR 2

Show only the latest wersions of awailable software
Group items by category

DShow only software applicable to target enwironment

Dgontact all update sites during install to find required software

Dﬂide items that are already installed
What is already installed?

iy “Next” 24,

B0 AT 240 T B s St

{3} Install

Install Details
Review the itemsz to be inztalled.

Hame
Lt Android IDMS
@ Android Development Tools
@ Android Hierarchy Viewer
@ Android Traceview

Verzion Id

14.0.0.+2011101. .. com. android ide. eclipse. ddms. featur. ..
14.0.0.+2011101. .. com. android ide. eclipse. adt. feature. ..
14.0.0.+2011101. .. com. android ide. eclipse. hierarchywi. ..
14.0.0.+2011101. .. com. android ide. eclipse. traceview. £ ..

Fi “Next” 424, HHPL T K s St

Review Licenses

Licenszes must be rewiewed and accepted hefore the software can be installed

Licenses

Licensze text:

Apache License
Hote:
Hote:

loemlZ2-2.3.0. jar is under the BSD license rather than the EFL.

[

Jeommon~1.0.12. jar is under the BSD license rather than the APL

hpache Licenze

>

Version 2.0, January 2004
http://www. apache. orgf/licenzes/

Tou
Tou es

TERMS AND CONDITIONS FOR USE, EEFRODUCTION, ANHD
ITSTRIBUTION

1. Definitions

"License” shall mean the terms and conditions for use,
reproduction,

and diztribution sz defined by Sections 1 through O of
thiz document.

"Licenser” shall mesn the copyright owner or entity
anthorized by
the copyright ewner that is granting the License

"Legal Entity" shall mean the union of the acting entity
and a1l

other entities that control, are controlled by,
under common.

control with that entity. For the purposes of this
definition,

“control” means (i) the power, direct or indirect, te
camse the

direction or management of such entity, whether by
contract or

or are

<

(T accept the terms of the lirense agreements

(31T do not accept the terms of the license agreements

s

Hext >

Finish
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T “T accept the terms of the license agreements” [ Ff FLEHE, Hiihi “Finish” %4,
23 BBl R R .

{}Security Warning

Warning: You are installing software that contains unsigned content. The
1 nftemticily o Gellidh ity of Hhe orfimere emmet bo cstaliladiod, U pen
want to continue with the installation?

[ 0K | [ cancel ][ Details 3> |

Hy “OK” fEll ks s, WRIA < AshE 2 R B PR i St .

{} Software Updates

<P Tou will need to restart Eclipse for the installation changes to take
\l) effect. You may try to apply the changes without restarting, but this may
cause errors.

L Bestart How J [ Hot How ] [gpply Changes= Now]

i)

Fuili “Restart Now” 4241, LI Eclipse H3hE B 050, #HiEsh)5, Eclipse 2 AL

U B P B A -

'7::} ¥Welcome to Android Development = |§”Xl

Welcome to Android Development (7T
Configure SDK

To develop for Android, you meed an Android SDE, and at least one wersion of the Android AFIs to
compile against. You may alse want additional wversions of Android to test with.

) Install new SIK
[]Install the latest available version of Android APTs (supports all the latest Features)

[JInstall Andreid 2.1, a wersion which is supperted by “37% phones and tablets
(Tou can 2dd additional platforms using the SDE Manager.)

Target Location: |C:\Documents end Settings'hdninistrator’andreid-sdks | [Bronse...

(O Vse existing SDEs

Existing Location: || Brouse. ..

@ [ Fimish [ camcal |

FEP RS HRIRFATT 42 %E Android 1¥) SDK JF RS, Hiidi “Cancel” $%4H, JEE Eclipse )T

HAHBL T~ .

File Edit BRefactor BRun Havigate GSearch Project Window Help

irEEo Al i BXdiHs-0-@-

KW ADT k225 1
4. 2% Android SDK
(1) f#JE SDK =451, .

2 android-sdk_r14-windows.zip LR RBITHE ML EAIEN E . EH E KD G:\Android
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fR IS, Horun T~ ER.

(2) i SDK Manager.exe #1521 Android 4.0 FF 57 & 4144
WEIN R F 3hisAT 20 R B s At .

ZAGERINIERE T Android SDK 4.0 FF & FT i B BT 444
B, His “install 12 packages...”, LA R B BRI S

+ Choose Packages to Install i ] Xl

Packages Bedbege Memmription O Licmen

' Android SIK Platform-tools, rewision... Package Description

o Tocumentation for Android SOE. APT 1 kndroid SDE Flatform-tools, revision 8

~ SDE Platform Android 4.0, APT 14, re N fereion

~ Samples for SDK AFI 14, revizion 1 This package iz a dependency for

~/ ARM EAET v7a System Image, Android A .. Emivendl BN Woels, Femmaion 19

~ Google APIs by Geogle Ine., Android ... Archive Description

\ Android Support package, revision 4 grehive for Hindovs

~ Google Admob Ads Sdk package, revisi... SHAL: adlf479794583alc45354924edb757257523&573

“ Google Market Billing package, revis. ..

Site

“ Google Market Licensing package, rev. .. Tadhend Raseetesy (el edls, e

? Google USE Driver package, revizion 4

“ Google Webdriver package, rewision 1

(&) Accept (OReject (O hccept AL

[#] Something depends on thiz package [ mmstan [ Conea |

EFEAT T AR “ Accept All” J5, Fali “Install” 4280, BEINRE2 A ShER M2 FEPT 40T
PEGERRRK,  MRESEHRR NSO E W R B P
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l,j aid-ons

fny
|'|| AVD Manager. exe

£ o

r- -3
l'.\ SDE Manager. exe

AW

platforn—tosls

.
'|’j docs

SDE, Readne. txt
A
2B

extras

(3) JA3)) Eclipse, EF “Window”

|type filter text

- General

- Android

- hnt

~Data Management

- Help

- Install/Update
Jawa

- Java EE

- Java Persistence

- JawaSeript

- Mylyn

-Pluz-in Dewvelopment

~Remote Systems

- Bun/Tebug

- Server

- Team

B-E-F-E-E-E-E-E - - -E-E-E-E

- Terminal

[ Usage Data Collector
- V¥alidation

- Web

+-Web Services

XML

]

“Preferences”, HILUI AL,

Preferences |EH X

-

Dﬂlways run in background
[JEeep nextfprevions sditor, wiew and perspectives dialog open
[]5how heap status
Open mode
(&) Double olick
(O Single click
Select on hower
Open when using arrow keys

Hote: This preference may not take effect on all wiews.

[Restors Defaults| [ hpply

]

©)

Cancel

[ 0K I

(4) FEFT ML Mty “ Android”, W1 R B FTR

Freferences ‘EHX

type filter text

-General

-Data Management
Help
Install/Update
Jawa
Jawa EE
-Tava Persistence
TavaSeript
Mylyn
“Plugin Development
Remote Systems
Bun/Debug
‘Server
Team
Terminal
‘Usage Data Collecter
- Walidation
Heb
Web Services
SHML

3 Value must be an existing directery

& -

-

Android Preferences

SDE Location:

| [ Browse..

]

Note: The list of SDK Targets below is enly reloaded ence you hit "Apply or

oK

Target Hame

V¥endor Platform AP

Fo target available

Restore Dlefaults Avply

TR

10
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£ _FEAME) SDK Location H18iil; “Browse...” #4Hi%#¢ Android SDK BT 7E{7 B2 &%
$4 “android_sdk Windows” H k.

ol “me” s, R “Apply” d%HL LD ML

‘I:} Preferences

|t}'pe filter text | Android [N - I

- General
g--.ﬂ;:;l;id Android Preferences E
|- Ant SDE Location: |G: WAndroidhandroid-sdlewindows | [ Erowse. .. ] i

f-Data Management
i Help
t- Install/Update Target Hame Yendor Flatform AP, ..

el Tava pndroid 4.0 Android Open Source Froject 4.0 14
- Java EE Google AFIs Google Ine. 4.0 14

E

E

E

E Hote: The lizt of SDK Targets below iz only reloaded omce wou hit " Apply’ or “OK .
E

E

E

[+ Java Ferzistence
E

E

E:

E

E:

E

E:

H- JawaScript

- Mylsn

H-Flugz—in Development
b Bemote Systems

H Fun/Tebug

H Server

b Team

- Terminal

[+ Usage Data Collector
- ¥alidation

- Heb

[+-Web Services

[+ XML

[Restore Befaults] [ Apply ]

@ ( 0E ][ cancel |

My “OK” AR v 52 % Android SDK (122355,
2 t, Android 4.0 FIHF R OB 5E .

W13 % Adodao g

FELF T I RIAEE, 2E5 H—A> HelloWorld F2 /7 () AR T A PR8I 3 B I R IR o
B1% Android Project (HelloWorld i H ).

I Eclipse, HiliZe B “File” Z J5 i “New”, #RJ5 . “Android Project”, H I
W E PR .

11
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AL BEE “Project Name” 4 “HelloWorld”.
i “Next” #24, AW FHE.

BRINE LS T Android 4.0 P&, HERTERATLTE S “Next” #4100 w], B KR
W

12
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£ F 40 T i) Package Name 4 com.wangjialin.hello, AR EFAAR,
B “Finish” #%4H, Bial 52 HelloWorld T H 161 2 .
New Android Project iEI0 < J& AW F R TR

New Android Project £ £ B 1$1 48

Project name T H %88, AilfEsE R HelloWorld
Contents VO HAF TN E, BRINBCT Workspace 1
W2 I HIZ AT R HARCAS, 45 Android 4.0 1 Google AP 4.0 WA, XA TIZRINAT Android 4.0, X
SR XA H &5 Android 4.0 AT K 1
A5 H (8 1 485 A HelloAndroid
IS AR SAETAIURE 53 P S (R b 5 ko, I AR B I00H 8 A7 I 4 B AEAR A R
ATH 4N “com.wangjialin.hello”
ALEEF T Java 185 1 —FiTE
ADT 25 b4 7 A 3 35 H QIR 44 1 Activity 28, HEIXEA Activity 160 R4, 7 (0 SR ERAR . 12300
Create Activity 3k, WA ADT ABhA4 K Activity, WJ LAANGE
ABiFEE N “HelloWorldActivity”
14 ZA AR T2 H IZ1T ) Android T~ & (MK AASZ Android 4.0, BRIMEIL T L 4.0 {IRITARAHEA

AEISAT I H

Build Target

Application name

Package name

Min SDK Version

i H Gt 2 J5, Package Explorer 45K &40~ B 7w .

E &3 =8
EE|e ¥

= [ HelloWorld
B =re
GIL& zen [Generated Jawa Files]
B Andreid 4.0
G@ assets
2= bin
G@ res
1 AndroidManifest. xml
:—} proguard. efgz
project. properties

BUEHFTCA I, BARWAS TR —ATAUS, H2Z0H C&n LUs T 7, XEH T34
1] ADT Az iR — N0 H AR Gl — AN nlis AT 00 H o e G S s o 0 H 1R 44 Bk
HelloWorld, Jfi&F¢ “RunAs”, #4HIEFE “ Android Application”, 25 H Ui~ B Bz R0 TS HE

. Ho compatible targets were found Do you wish to a add new Android Virtual

\_:.’/ Device?

Fh “Yes” 2, BEIFSE L AR B TR B TEHE

13
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F —
{} Android Device Chooser []

Select a device compatible with target Android 4.0.

Serial Funber AVD Hame Target Debug | State

(O Launch & new Android Virtusl Deviece

AVD Fame Target Name Flatform API L... | CEU/ABI Details
Start
Refresh
Manager
oK Cancel

DR BAT RIS, T LAY Wl Lk B iRllds, i “Cancel” #2081, BEAREILGS
EES, SIS AR “New” L B MHTHOEL S

BCEMKEIE, WM RPN,
EBHERIERAR

Name % AVD #idR5E 4R, A EE N Android 4.0_AVD
Target JEYEETRZ AVD Jr#&35% Android IRRRAS, 4% AVD i H][¥)/2 Android 4.0-API Level 14

A size BT, &fRi% AVD Frecélf) SDCard R/, A4 1024MiB. BIEE(¥) SD Card & ABE B SCHFIITE A7
SD Card | i, file JBVESR @ IZBHUR ATl FAONIE, ATLARBH TS, AF BN B B AT . I ARAE A 2 e 4 7
—/>SD Card, AJLAMEMLARTAIEIE R SD Card, F-uj il H o (545

LR TR 2, ZEULBIR BRI, T RLAAT IR . A0 R 5 T R R G HASHLELEATICES, #57H
FROLELI 2 % LU IR R, 1) LAI%E$ Resolution,  JH48 8 AN 2241

Skin

FEHT A AL 2% TP “ Name "4 A Android 4.0 _AVD, “ Target "' A\ Android 4.0-API Levdl
14, “Size” J 1024, FHma FE PR,

{3 Create new Android Virtual Device (AVD)  [X]

Hame: | Andr oi d4. 0_aVD) |
Target: |kndroid 4.0 - AFT Level 14 v|
CPU/ABT:
SD Card

@gize: [1024 |[mie v

Snapshot
[JEnabled
Skin:
@Euilt-in:  |Default (fVGASOD) v
O Resolution: | |=| |
Hardware
Eroperlsy Value
Abstracted LCD density 240
Max W spplication h... 24 Delete
Dewice ram size 512

Override the existing AVD with the same name

Cancel

14



B1E Android 4.0 FFAIREEFHEEFN

Fiifi “Create AVD” 428171 AVD #13&H HELNIA 6 ) AVD—— “Android 4.0_AVD” [f]

=S

e AVD FIR T ER BN AVD A, Al “Start” $2H, a0 E PR,

(%]

+ Android ¥irtual Device Hanager ‘

List of existing #ndroid Virtual Devices located at C:h\Jocuments and Settingsihdministrator'. androidiawd

AVD Wame Target Hame Flatform AFT Level CEU/ABT Hew

s hndroidd. 0_AYD  Android 4.0 4.0 14 KRM (armeabi-vTal Edit
it.. .

il

Delete. ..

Repair. ..

JERF IR “Launch Options” FLfii, iR (Z8) KR, Hili “Launch” %41, “SRFR
WA, W ChD EPR.

'I:? Launch Options |z|

Skin: WWGASO0 (4805007
Denzity: High (240]
I:‘Scale dizplay to real =ize

Soreen Size (im):
Monitor dpi: 7

Scale: default

D'ﬂipe user data
Launch from snapshot

Sawve to smapshot

L Launch J [ Cancel

JAshseE, W FE PR,
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R AR T EA R, BB, M8UE, W () EPr. B “OK” Ebrut
BENT Android 4.0 ) EB#H:, W ) EFIR,

i @, WEAR IR RIS B, R () PR, Salif R “OK” [Elbr,
HIRTHE AR PRI, s ChD B,

16
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IR DD S I F I8 4T .
A 7B, IR LUEAT S A4S Android 4.0 217 T .

SIS A BT I H B 4 FR “HelloWorld”, FF3EH% “Run As”, ##H1%+#¢ “ Android
Application”, #HAI (7)) EF/RIE SIS KX URHE. A shig, AT ) K
FToR S

B EAR AR, BRI E A AL N B PR

T2 — Android 4.0 FE ¥ & T .

B 1.4 BT Android 4.0 R2RRRYARLE I

1. BREHNE
PRUIE Android N FHREFPAN T BB K73 o BEUR ORAREL S AN 5NN R LT ) — 28

17
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AMERTTER, WS EAL AL SCRERF R AR, B . B Android VAR PR H—
AU E K (res/)) FIBE = Hxk (assets/), HBE=ANHEH, FAEATN R, AR £ 5
HY UG A L A 75 SR AP B AL assets/ H 3% Res/Fil assets/ H I 7E Android It H A 1) 5 i »
FYEAHS H 3% (sre/) ATER—2 b BRIEAIBE = W3R ERE B Z K0, Aotk b, 7647
AN N 2SN YR AR 5 22 o FLAE A DXORAE TATAT S e B2 H S HL I oy 5] DUIE ek 3 R
(1) R 2EVjin], X 2EHE Android S I AT AR 98 7 B s BLIR ) 2 25 DR e IR B 4 ST A
FeX, b T, AU AssetManager Sk DA T 7 S OCCEE . P AOREE ST R S R
FEEYET (res/) W4T 70T )

2. Resource B3R K HTXHi+#E

res/ 3 Pl A LU R ILANFH=, #70 HxP R THRIFEA Ashald, RiEHELiA
AR, AW NETR.

(1) sre/: L HFBE S 1) Java YEACHS 1)L

(2) android 4.0/: {7/ Android H £ 1] jar fi.

(3) gen/: ZHFAMIFRN LYY, (AEARF EZE Hx. HRAEBH Android &
THRPTERSI H o 1% H s NI SAA R TATRIE R, 2 H ADT HalEMm. ZH
K N R java SCHFARER HEL,

(4) assets/: 1% H s FHRAAHON H v FH BN SABLTRSCAE . MP3 SR SO A

(5) res/: res x& resource 45, PR H AT H %o 1% Hkn MEC— LS bR. A
SO N B SR R

(6) AndroidManifest.xml: Z3CPF&DIREE F 3011, FUH T N P pel - A 4, o
Activity, PARJSTHIES: )0 FREMCE « IRGSEALT

(7) proguard.cfg: Proguard /& Android (WY a5 I E SCHE,  HRDTIEFE P8 I gk, 4
R EAL % hRe, ST EAE project.properties SCAFH S II—ATHC & {5 B progruard.config=
proguard.cfg, W FEFIR.

(8) project.properties: 1% SCAFAFECT 0 H XTI IR — LEEAEERLE, 40 RIS AT I B AR
Android WA, [AIE A LA proguard MR E S5 o
TR G 2 B 241 APK SCHFHL . Android A T —/MEFRA R 128, IXHFEAE Java AR

18
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HRoRT DU I e R RN M YR . R RS BRIy 44 R YRAE res/ H 3k R ISR 4
FRITHRE o

KT res/F HxH—Lebmud B

(1) res/drawable.

res/ H 3% T —/> dawable 3 ff-Je——drawable-*dpi, X il H & B bR$% 73 R SR
AT H 3% . drawable-hdpi FHRA7 R 73 HER I B FR;  drawable-mdpi FH SRA7 O 5550 HER 11
Kl¥xr; drawable-1dpi HRAF UK HER BB bR . FEFPIE AT I 0] RURBE THL 8% 1) s e BUAH
N H s N EbR. Ant, AR ZME R, atn DRSS — ik EIbR, RN =
A H F AT — N 22,

(2) res/values/SCAFIE TR TR LU T s

@ strings.xml o

ke SR R, 7E Activity {3 H getResources().getString(resourceld)ak getResources().
getText(resourceld) 15 % Yii o

1t Eclipse "%} res/values "I [ SO A B0 mlA B B 7 J5 %6 4%- “Open With” — “ Android
Resource Editor” 2541 7o BRIAJE Resources Whon, 571U “strings.xml”, oAU A
75, W BN,

19
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HelloWorld 5l H 9 strings.xml SCAEN 2 WTF FTR

<?xml version="1.0" encoding="utf-8"?>
<resources>

<string name="hello">Hello World, HelloWorldActivity!</string>
<string name="app name">HelloWorld</string>

</resources>

B string br2E R T — AR5, name JBMEFR e G H A .

A5 BN o I SO A TRAE strings.xml 3CH W ?

BRI =, &4 T PRk, Android #EBCKE AR bR 4 b W R 3054 5E AE strings.xml HY,
WER A 5 75 AT bRk, Bt ,  FRAT R R AR 18 ) [ 2 1, R 21 B b
ERI S, Man A FRATELL N A E S, ST AH AT, SR THELAEF IR 5 F R or HiE,
WER A SCTF BoE XAE strings.xml 11, @i TG EE SRR FNE T « B SIRAHETTA b b
HU ) SC A5 S BB P A AE strings.xml X2 5, HFEHHRAE— strings.xml SC2F, ¥
B PP S BAMESCA HiE, S TP, Android #1E KRG SR - FHLIE 52
BERE 5K A S BN strings.xml SCHF, SR FHUA RS W Hil o X REARR 7
PR . 28 TR0 N IARR, BB AR . RN TP B A “ Bdl ] — B A%
J37 IXBOCF 10 000 I8, WERIRATAKG “ AT —EHAELS )17 & AL strings.xml SCAEH, T2
FERFUAE TN FAE S LU T, B TR HR A 70 000 A5, 3X 70 000 4~ 136 KB
7S Al T TR RIEA R, I CPU MALPRRE ) A WA ZAEH H R, 136 KB X T
WLRE PR Ut 2 AN 2 8], FRATIHE T R T WL H I — 2 Ead AT “ B8 WAF A AT 7. T
G IX LA 7 XAE strings.xml] HY, FERRRAT 2] (97738 13 Resources 28K 51 HI1Z 3,
HHT 14 B, DRI BRAR S F AR BRSO & AR A 20 o S8R IRATT W] BEAETT R I A2 FH 3
EAZ PR R, R LGN, ANLGENIhZ”, VEAFN T RN, —
S BLFR R I AR 2

@) arrays.xml.

FHoRE SUEAL, 7E Activity F# ] getResources().getStringArray(resourceld)3RKHX —™ String
Al
A UTT .

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string-array name="sports">
<item>EBRk</item>
<item>WEEk</item>
<item>A#f</item>
<item>ItEBR</item>
</string-array>
</resources>
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®) colors.xml.

R e OB a7 5, nTLLE Activity "] getResources().getDrawable(resour-
celd)PA I getResources().getColor(resourceld) U AHX L 35 . ARAS U Frw.

<?xml version="1.0" encoding="UTF-8"?>
<resources>

<color name="contents text">#ff000000</color>
</resources>

@ dimens.xml,

FHR s SRS, F Activity H#TH] getResources().getDimension(resourceld) £ 1X SE 5 5,
AU PR

<?xml version="1.0" encoding="UTF-8"?>
<resources>

<dimen name="height">80dip</dimen>
</resources>

® styles.xml.
SR, AR N R

<?xml version="1.0" encoding="utf-8"?>
<resources>
<style name="sharpText">
<item name="android:textSize">18px</item>
<item name="android:textColor">#008</item>
</style>
</resources>

TEEREMZ, Android H BRI SCAEAN DA S 4, B2 B0 R
(3) res/layout/ H 3¢ N A5 J5 SCAF I o

A AR SR SCPE S ADT BRI E ShE0E K mainxml 300, £E Eclipse H', XUili main.xml
SO, B AR T DA BEAR Y I dn AR oS, 3% ] “ Android Layout Editor”. 7E 45 [X Hi i “Layout
YA TS R

A LU Layout 230K 523417 main.xml, P4 FIACHER DAY 4

55 7E R v i A R HTML SCHE—#E, Android 78 XML SCAEH ] XML Tt KK &
Bt %A o BRSSO R A DR AR B 2 bR e, gm0 — AL SRR, ] DA AR gy
Activity.setContentView BB HAAG J X5 o SUHHRAAAE THRER res/layout/ HER, ‘&
Android P Y5 g 2% O 15

T A4 HelloWorld T H 1) main.xm] XAFFI N2, HAVL W TR

main.xml
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
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4% Android 4.0 NDKZRFE
android:orientation="vertical" >

<TextView
android:layout width="fill parent"
android:layout height="wrap content"
android:text="@string/hello" />

</LinearLayout>

N TR AT U]

(D <LinearLayout>Jt % .

LinearLayout P SO EeME A Jay, Il Gt Jmmi e /e R NI oo R ol
H “orientation” J&VEME K R IE REALAT B ZILABEA WIR

@) <TextView>JL % o

ZItE 5 HTML Fi{)<label>7C 3 LA, & —Fh ot T

BN text F7E 1R TC R B RRISCE N . HBCRHZ 0T W AAE strings.xm] SCAFHE
TN, ZJGFAE mainxml X “@string/stringName” 77 X375 H -

3. gen/BXTHI Rjava XHi¥#E

R.java 3CAFHBRINA attr. drawable. layout. string PUANFRZAS SR, BEANFRS 05
XN —Fh YR, A layout B N XTI layout H A S SO, Her RN A N BT IR ERAS
WY A BEEAR AT, 41 “public static final int main=0x7f030000” %J N[ /& layout H
Sk N mainxml XA, W E TR

H -+ H A drawable-*dpi H % F#5 A icon.png — AN 34, BRI IEIAS RS 25 1 [H) 44 1)
icon.png SCAFAE drawable W2 AT —A icon JEVE. WHIRIRAIAE drawable-*dpi H =% K s
m—mEE R, AT AR BN ? W FE PR,

22
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sharpandroid.png

WAEC L H i T Rjava LA ARSI, WHRIE M &K FFE res/ H AL —/ N1 Hx
RN INAR R SRR SO 2 J5, ADT 234E R.java SCHF A AR R R BE 44 U328 24 b 3 S AL il— 4k B
A int BHRAHEE, NN SCETR 5] WERTE layout H 36 F R4S In—ANH 0 S, A4
{E public static final class layout " tH 2SS INAH M (FigHas int W hE. M, 75 res H N IERAE
fal—NCEfE, HAE Rjava HXNIFIC R 28 ADT HENER. #1W1, 7 strings.xml 00—
503K, 7E Rjava [ string WSR2 A3 I —4 0 3%,

R java US4 T RRE P RAR KR, 6, ZEFREF {4 public static final int icon=
0x7f020000 5t 1] LR Z H X[ icon.png Bl

Rjava SCEFRR T4 AR RBRR “R517 Dhfez s, 1 n— 12 MIhaE, Y res H
SRR SRS BERLE I Y A VA A B, 2N B 2 PRI R G AS 240 W ) B8 i G 36 2
N APK i, IXAERT LAY Android FHLII B

4. AHFRIRFF

I Rjava SCEFAEH, A TR T R SCHFMRGIER, & n] LR 2N H 7 2248 H]
IR R4 Al R java ST 51 H BT s 22 2 U5

(1) 1E Java 2724, ] DA% Java HIEVERSIH

(D R.resource_type.resource_name.

T B RN, resource name AN EE AR EZE 4 . 1, EIHIT icon.png SCAF B AR
VAR AT Ll e R 7 SR E .
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R.drawable.icon

(@ android.R.resource_type.resource name.

Android REAL Ay TIRZ MBI, Wnf LLEAT5 M, FURFRZ/ERT N b “android.”
DL B 55055k H Android R4,

(2) £ XML SCAFAH 5| BRI ITEIR A R s

(O @[package:]type/name.

T B O BB AT LA I package.

£ XML CAFEH, main.xml PL& AndroidMainfest.xml {418 it @drawable/icon 1177 2UHRER .
HA @K A& Rjava 25, drawable {8 R java H i A A #28 drawable, /icon AR HHAS A
2 drawable "PIFRASJENE icon. MIZJEVER LR res H3k T drawable-* dpi "'/ icon.png
Kbz

HABZE R SO LU AR B FLJgAE R SCFrh e U Bt v] LAl id @ Static_inner
classes_name/resourse_name []77 23KHL, W@id/button, @string/app_name.

@ RV 2 Android ZGH Y HISCAE, WSS FAL44 “android: 7, U1 android:textColor=

"@android:color/red" .
(3) @-+id/string_name FKIA .

ARG — ", AR SO R SO — S AR id JEEAE bR i, wl RUAE ] Rk X
@+ id/string_name, L “+” FKIRTE Rjava AN id W EHEPRN—FKidx. W
"@-+id/button" ¥ ML TE R java SCAFH ) id IX NS RS IN— 45 F 5444 button, 147 5
R BERIIARIRRT o WER id XA NTRAEAE, e A pies o i1z 07 A i 28
FRIRFF, 38R 0] LLLL@id/string_name F) 7051 H o 7~ BIARES A BL U F BTz o

<Relativelayout
android:layout width="fill parent"
android:layout height="wrap content"
>
<Button
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/cancle button"
android:layout alignParentRight="true"
android:id="@+id/cancle" />
<Button
android:layout width="wrap content"
android:layout height="wrap content"
android:layout toLeftOf="@id/cancle"
android:layout alignTop="@id/cancle"
android:text="@string/ok button"/>
</Relativelayout>

Hrp, android:id="@-+id/cancle" ¥ H Fr £ [¥] Button xR 4 cancle, 7E%E —/™ Button Hifi it
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"@id/cancle"*} 25— Button FE4T51H.

5. AndroidManifest.xml 948

WREAE AndroidManifest.xml FIVEGNME B, 1T CABIF B SCRS A 2 7. 3642001 F 2 “Dec
Guide” — “The AndroidManifest.xml File” #B%%$z.

BN R P A — N Th RS #3CF AndroidManifest.xml (— € 21X N4 7)) 7R IR H
KHL, IXAME RIS Android R TR T XN HREFEAG R, REIEEITTIE
FPAR RS 2 B A 2 SNTE X e B . A A EJHF K Activity. Broadcast. Service 1 FE 1 #f S AE
AndroidManifest.xml AT E o FHAMIURATH B RS B 1RSS5 k5 NH 23k
%% GPRS k55558 2i7E AndroidManifest.xml 7175 BIACRE o

AndroidManifest.xml E 205 LU N IhRE:

A N HREI P Java NI, 3XAN 4 TR ME— AR RN I RE Y .

RN R AL ——i0 30 S5 T RREcE . WA SN LR
NATHIRE (L, REACBERLE R ED R T A4 . X LY ]S Android R4E
TRX A LR A HEA 2 5 BT LABR 3l

YUE NI RE P LA AT AR BERE HL I

I R Py P 6 200 R 26 (BB, T U5 ) S2 OR 47 (K182 APT DA S AN A N TR
ALH..

7 W PR FCAl R A 6 AR, T AR 2 1) A L

AR & Instrumentation 25, HISRILHLN HFE P12 4T I BT 75 A B 0 ' A SLAth A5
KL, IR B R R T R R BATAE,  RAT BRI B

75 TN R T 225K B Android APT f AR AR 2% )] o
5112 application JIT 75 L FEHE 1) %

REFP AR T I T AT LA B AE DRI B0 SCAE R AR, Bt DUSE /M Bh e 3. AT
FITCERA S IIRENE AP aiEon R, NAIT A ANRERIN B TR s .

<?xml version="1.0" encoding="utf-8"?>

<manifest>
<uses-permission />
<permission />
<permission-tree />
<permission-group />
<instrumentation />
<uses-sdk />
<uses-configuration />
<uses-feature />
<supports-screens />
<application>

<activity>
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<intent-filter>
<action />
<category />
<data />
</intent-filter>
<meta-data />
</activity>
<activity-alias>
<intent-filter> .</intent-filter>
<meta-data />
</activity-alias>
<service>
<intent-filter> .. </intent-filter>
<meta-data/>
</service>
<receiver>
<intent-filter> .. </intent-filter>
<meta-data />
</receiver>
<provider>
<grant-uri-permission />
<path-permission />
<meta-data />
</provider>
<uses-library />
</application>
</manifest>

“NHTLL HelloWorld 35 H D g 5301 F h BIREA T 1k o

AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.wangjialin.hello"
android:versionCode="1"
android:versionName="1.0" >

<uses-sdk android:minSdkVersion="14" />

<application
android:icon="@drawable/ic_launcher"
android:label="@string/app name" >
<activity
android:label="@string/app name"
android:name=".HelloWorldActivity" >
<intent-filter >

<action android:name="android.intent.action.MAIN" />
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<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>

</manifest>
PLUR PRI &A%
(1) <manifest>JL % .

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.sharpandroid.activity"
android:versionCode="1"

android:versionName="1.0">

%ICH 2 AndroidManifest.xml SRR ITE, bk, M4 XML SCAF 5%, xmins:
android ¥5 8 W% SCAF IR A 44 7% 18] o D) BEIE 5 3CAF 2548 A hitp:/schemas.android.com/apk/res/ android
JITfa ¥ — A 301 . Package J&TE/2 45 & Android NHIFTTEIIE, PUGZH BE] “ N H 16,7,
NI R RN 2. Android:versionCode 8 E N IARAS S o W SR B FH 5 ZEAS
Wik, CEFGIAG N 1ZA8 0% . Android:versionName J& A FR, 4 FRIHUE vl FR4E %
LFIAE -

(2) <application>J L% .

<application
android:icon="@drawable/ic launcher"
android:label="@string/app name" >
<activity
android:label="@string/app name"
android:name=".HelloWorldActivity" >
<intent-filter >

<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
<application>&{FH B E ) —ANICEK, SRITAMFZ AR ZITR FEX. %t

<application>] icon J& & F >k e I H 1 BT b«
%2215\ F5 W) I )2 icon.png P F . 1E Eclipse H W5 icon.png M F, XTESCR U T Fros.

public final class R {
public static final class attr {

}

public static final class drawable {
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public static final int ic launcher=0x7£020000;
public static final int sharpandroid=0x7£020001;
}

<application>[}] label J& 7 H >k 5@ N 14 k. 45 H @ PR I H 19 21k X @string/
app_name 7 X5 F 1R IA K @drawable/icon —Ff, [AIFEE$5 W R.java SXAFH 1 string
AWHEBSEH B app_name J& T HE 10 (1) B2 . AR BB R 0] (172 strings.xml SCAF ) — 2%l
3% app_name, HLAH N “ Android, fR4F7, B, X FhRIL 7 &M T “ android:label="Android,
RUFr "7,

PE LGk, UEFRAMBIBRIS E2 5, STEN PRI E s SR,
TEPTR.

(3) <activity> 0% .

<activity>JC & [EHE A M —A Activity /55, U4IRATEAIE HelloWorld XN H i, $i7
%€ T Create Activity J& 14} HelloActivity, 2 Ji ADT fEAZRIN H i H3h A4 T —A Activity %
PR HelloActivity.java, Activity /& Android & T-404F, &/ BAE D) REIE R SCAF AT IL S

<activity> JC % ) name J& VLT8R € B0 /& 1% Activity R4 . AT PLAE B XA 8 P
fii.HelloActivity HH “.”, “.” ARREF R EFE L Hi<manifest>7T % 1Y) package J& P 445 7€ 14 HT .
(AT HelloActivity 115 X5 com.wangjialin.helllo.HelloActivity.java.

W Acitivity 76N IR ELIK 7 ALrh, 207 A5 W R IS/ E e ain b«

Activity HEEE PR s R, AR “NH” BUAMORH, X
— R

<activity> 0 1] label JETERIR Activity FTACER B br S, HIEVE(E M RIEAXLE L
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el 7, AHEE.
ZIRTEEAE AVD FEFIEATEIZ Activity FHACRIIF I, SAEFRE SRz, K
PR.

(4) <intent-filter>JC % .

BIPER SO BB RS . R A AR BB (ntent) . N T IZ LA GF
B RS FEEES) kR EREeS, SRR SR E ) — s, AR E I,
Android FH—AEE AR NXAEE, R T e B S IX AN A A SE ], IR
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<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
SR I o BRI Activity 575N IR PPN H s, wtie e v B35 2wl it
NN PR . Heh)idvt, XA Activity AN HFRFRAL, e PIEEIE XA N H
TR Ja B LB 28— Activity o
(5) BLBE Permissions.

HelloWorld it H [ L RETE #3443 L Permissions JG%, {HJ& Permission &4
JEHH LN . Permission A CHXS Beas FEAE V7 1) BRI, 3XANBRIIBE 5 I ASRAR Y AT g 24t
e FH 1T A BB O P AR 6 R OB B A, Ak 5 RS RAE RS 55 . RNV ml Bl — M —
IFRBETRR R IXAMFRAE R H e T2 BRI, i, FEE—L% Android 5& LA PR .

Android T X B BR
permisson name {& £ H
android.permissin. CALL_PHONE PRI R 25 A PR
android.permission.SEND_SMS LA M g5 B
android.permission.RECEIVE_SMS O RS BUR
android.permission. READ_PHONE_STAT T R A PR
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gk
permisson name & (|
android.permission. MOUNT _UNMOUNT FILESYSTEMS 7 SD Card "1 SRR SRR
android.permission. WRITE_EXTERNAL_STORAGE ¥ SD Card 5 NEHAL IR
android.permission.RECEIVE_ BOOT COMPLETED TS SN, b EAR, IR 2484 Intent BLPR
android.permission.RECORD AUDIO B AR
android.permission. CAMERA SRR IR
android.permission.INSTALL_PACKAGES LRFR PR

L R R RO R AR 55 PR B i BEAE DI REV B SO A In T 3

<uses-permission android:name="android.permission.SEND SMS"/>

— A Ijfe (feature) 52 HEEHE— MR VFAT RS WHER—AN B HVRE P 55 05 i) — A 7 22
R BRI ZhGE, & L Z0TE manifest 703 AT H <uses-permission>JG 5K 7 I IX — i . IXFF,
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Activity n] LA R T 77 R :

<manifest .. >
<permission android:name="com.example.project.DEBIT ACCT" ../>

<application ..>

<activity android:name="com.example.project.FreneticActivity" .. >
android:permission="com.example.project.DEBIT ACCT"
. >
</activity>
</application>

<uses-permission android:name="com.example.project.DEBIT ACCT" />

</manifest>

HE, XM H, DEBIT _ACCT ¥ n] HAEUA fE<permission>Te 2 H B, WIERZMN
R AR A A AT Bz 414, A [RIFEE <uses-permission>JT 25 B F B

(6) JF Libraries.
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AR B n

<application android:icon="@drawable/icon"
android:label="@string/app name">
<uses-library android:name="android.test.runner" />
</application>
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gy “Reference”, W N AT/~
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MATFETHIFIZAR FI{E A “android.permission. CALL._ PHONE”,
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TS R YT R R TR
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2] DR DU @ AT . FER A SR H M LT, BT N ERAE .

(D) WRAENALE AR 2 F, TR THFERG AN IP Hihk# k) DNS RS 5 LA ER

A AR R, hEE CJETEY, fEMIERRE O A T AR HERE, %P Y8
PE7, ¥CE TCPAP B iktn -

o [P Hufk: 192.168.1.100;

o [MHEY: 255.255.255.0;

o ZRIAMIE: 192.168.1.100;

o ik DNS IlR%:7%: 192.168.1.100.

VERE, TP Hidik. BRIAMIIG. 1% DNS ARSS 2% =Tk 4002,

(2) PEHAE—D R, AT DR BRI SCHT DNS JR 45 2348 SOCh BT R FR 48 I R A ¢
Hihibo —MEERIANMI DG TP k. *** 1, BI=ALSAHL IP —8. WRAWI, 7 LU R M
0 T DA SR A%

AR W RAR SR, R R, EMIERE O AR AR, R )R
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o I[P Hihk: W E TR TP, W1 192.168.1.100;

o FIMIHEND: VEE MUITAE RN FIHERD, i 255.255.255.0;

o IRIAMIIC: WERITERIEMMIC, 41 192.168.1.1;

o 7%k DNS JIRS52%: B E ITAE R () 4 2 TP, —fER% o3 i IP M C o * * * 1, 1
192.168.1.1. JH T H]2FE 2 WIS 3 E M ICH DNS RS8R, X s — e %

(3) fgJi— Bl P SR AT SN IE R
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B o1 FeRCBESRXmFTARK

1. TEEIFERHN
KA TEAE Windows P& FUHTET ARM ) C BT A, FTULE N C BT X
PR HBER Windows A, HAKREAE FEIE N http://www.codesourcery.com/sgpp/lite/arm/

portal/package8742/public/arm-none-linux-gnueabi/arm-2011.03-41-arm-none-linux-gnueabi.exe.

NN R FUBAE G:\NDK\Software Fsr o WEREE A AT HALF 5 (A, W LAZ
FLUR kil

http://kristech.pl/dokuwiki/doku.php?id=en:kt-sbc-sam9-1:crosscompiler-sourcery .
2. RETHH CES RN MFIAME

(D Xk MR, MBLEAERER 2R A, s A EPs.

(2) HERIEE R Ex BAEAIT ChD KPR S .

(3) ARG 2B 2 B shE N 222k S .

i “Next” AN T 211 %%,

(4) SRR VR PSRy “Next” 428, BEANT D r)2edt.
(5) EHEAN “Typical” KiAT%24E, W NEIPIR.
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Fhy “Next” $&HIEEN T2 1)@,

(6) VLI ZHeFe ik Tl DERFE &) H ok, N 2EFH LR 2 /E G:\NDK\ProgramFiles
Haxrh, fabi “Next” #2481, BT —PR2dk.
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o Zi¥—— 1 H Y & arm-none-linux-gnueabi-gcc.exe, FEXGIF C 15 5 SCAFIT 75 E4F H X
A4, XA AT IS R = o SUft.

o HEH——H /& arm-none-linux-gnueabi-ld.exe, %2 FIHAT 2 7= A i AT A

W 22 B CiBsEF

1. BE CESER
7t G:\NDK\workspace\Hello H 3% &7 —"N44°4 hello.c ) C 1 5 ¥ 314
ST HAR N W s

#include <stdio.h>
int main(int argc, char *argv([])
{
printf ("Hello,Android!\n") ;
return 0;

}
Z CIES XU shEe s 2 miEdl G “Hello, Android!” XFEM—NFFF, FHH4T.
2. wFHEIZECIESER
(1) $#7JF Windows ) Run F£/%, Hidi “OK” %4, #EAN Windows M4 11, Wi K&
7R o
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BERF, FRATEH echo Yopath% K A FH LA =, W NEIFTR.

AU 2222 A8 i85 G:\NDK\ProgramFiles\bin /& 7E R4 HIF AL 8 path W11,
AR RATT AT AR AE A2 B L P I 1o Wt U, BATTA DAFEAEAT H SRR AR B A
ITIXLE A%

(2) HEA hello.c FT#ERIH %, W FE PR,

(3) Y IFHEF hello.co
BERFERATT B H #iv 4 : arm-none-linux-gnueabi-gce hello.c -static -o hellostatic, 41 F K 7w,

BB RATIEH gee av 240 hello.c 1 ik 5252 156 10 77 =4 35 i H AR A hellostatic 7] #4447
A
BAMEH dir fr4, "TLUE R Hello F7=4E T H AR XA hellostatic, W1 R E TR,
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[A 4T JF G:\NDK\workspace\Hello, & FAESCAEIEFR 3T hellostatic H kR SCA426 W4 5%
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o XUZut AR LIfE Android FHL AMUIES s tr My nf AT 301
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(AR A £R i i ARG PR R IR T AT SO RN TEARIE R T 635 KB,
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1. & EF Android SDK BIIMBE T &
AR “My Computer” — “Properties” HILWI~ () BT REITH
i “Environment Variables”, HILIFN CH) EFT7REI S H .
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AR, EHLIICL S T Android Home, 7EIXHL4 T 724>, FRATHE Android
Home 15243811 SDK, iX/> SDK 45 Android 4.0 FIl Android 2.2 BANF-4&, fE5E 1 %,
BredE 1) SDK I H 3 7E G:\Android 4.0\android-sdk-windows ', It LA, BEAL B4 Android  Home
W 'E 4 G:\Android 4.0\android-sdk-windows, LI 7520k Variable Value {H % &4 “%Android
Home%\tools;%Android  Home%\platformtools”,

HE T “OK” M AR SRR E .

2. 7£ Android L &% CIEE1ERF

(1) 7t Windows [Har &4 Hl & A adb Aird, W R EFs.
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TN hr a2 D EHE A TS KA R Z B A H A adb 4.
(2) JB3h Android 54U 2% .
(3) {#iH adb shell Is fiy2 7 H AU EULEs TG 1S4, an FEPTTR.

Al LUE B S A — A data 19302, F-ATMEH adb shell 1s /data/fiy &HAT, AT E
Bz

(4) 7F/data/ FEESL—A ¢ FIH %, fEHAI4r44 adb shell mkdir /data/c.
" LLES], {#] adb shell Is /data/ B~ T 3AIEIEE K ¢ XA,
(5) FEfiEIE hiEN hellostatic JITE K H 3%, W N BT~
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(6) {iH] adb push hellostatic /data/c fiy % ZE2EREFH] ¢ HH, W FEFTR.

ENSE RS IR
(7) HEN shell 1, AFH LB
i adb shell 2 BEN shell, 41~ () KR, BAFEXFINE, WF ) EFR.

(8) M4 hellostatic IR, AEFRATTA LLE T34, Wwh () KPR,
(9) 1B1T hellostatic X4, WF ) B~

HAE R, BAVSKIDIAT T C FEFIFATEIE T “Hello, Android” 45 i
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24  RADSTHRN ATV DR T X 4

BTSRRI X W R .

FASHEE: RAERSBERN 77 204 C WIHAT ORI, SRR X C BEFIsiT I
B RS D) BRI g E nT AT SO, IXRE A S B S I SRR O, i, FRATT A
THI hello.c IS AT 1 KB RIS, AH i ind i A g PRRE 2 o J1IL 1) 7 A e] B 635 KB

R B AR A B AT AT SR AT I AN TG S TATAT R G, — VIS B S

BNAHER: R4 AT AT ST R ISR AL 5 R G S W RS, SRR 4/ 17 Al AT 3
AR FEABATIN, W HAT OO B SN R GERIUEAT T 75 B RGeS SO, NI IE 384T

AT IR BN AR 7 08 1T C #8277, BB IRIT Pros.

1. {#H arm-none-linux-gnueabi-gcc -c hello.c -o hello.o 5%

Y% hello.c, A<p H AR SCEF hello.o, 101 R BT,

H EETLEL, HFA1EH arm-none-linux-gnueabi-gec -¢ hello.c -0 hello.o 774 4iif
hello.c J524ER T HARSCAF hello.o, I dir #ir4- 7] LUF ! Hello H U8 1 hello.o 3CfF,
A LLE R Windows [ 3CE AT & .

2. %

PRI A JRAT A FH ) s sh a8, T DAAETRATT LA T B2 i 3 6 Z5F ] Android " ¥ Linux 1)
Libraries, MZRPENT/system/lib/ H 3% R .

PG FATE T Windows )i & & HZEAST BRSSO B, it O ER.

TAVEIAR H 3 T4 A system [1) H 5%

BEN system XAk, JEFIHISCAE, Wt CAD BIFR.
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{1 system H3t FAH— MR lib B H 3, HEA b H3%, IR ILAASIIL, I R
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WLAE L, Tib FATRZE lso SRS, [RIINEA hw 853011k,

AT REIEM Ry, BAIHG 24 Android R GEFE R KISCAF 651 Windows S,
B[4t/ system/lib/ H 3% N (¥ T SO 521 21 Windows [ —N 3O, 501 LA /& @1 adb pull
KB o

A TTRESE Windows FEE.—ASCfFIE, EHELE GANDK\H X FEV T —1M8aN
Android_Library )3 N HISRAZIL Android 1) RGEESCAF

& TARMME S, 3l T in—AT a2 G H TAE: adb pull /system/lib G:\NDK\Android
Libralryo
SRS . AT Android H¥)/system/lib/ N —JL5 51 T 140 4SS0
L VLIS, BeF T DURYE B O R EEEA T 3 H .
Nk LA ZEHAT AL T, BRI a2 R R .

G:\NDK\workspace\Hello>arm-none-linux-gnueabi-ld-entry=main-dynamic-linker/
system/bin/linker-nostdlib-rpath G:\NDK\Android Library-rpath-link G:\NDK\Android
Library-L G:\NDK\An- droid Library-1l android runtime-1 c-o hellodynamic hello.o

Hrp 2B AR S h

® arm-none-linux-gnueabi-ld——C & 5 5L a2

FWIREFP AT A H A2 main B3

o -dynamic-linker/system/bin/linker——75 f I HI F% 7> 7 W6 L G2 48 21 ) 2 B e 48 27
/system/bin/linker # 12 /&1E Android B8 1), 7RG R ALELENT;

HURBER A AR B 1 I R AN B AR HER) C

e -rpath G:\NDK\Android_Library——% J§ [ $hAT XA AEIBAT I AT A Hb 5 m] LA F Tibr-
aries, HAFJIMIPAEE A2 — 801, PUAVIRATEAE Windows M NsAT P, BT
7N libraries ¥ 154 G:\NDK\Android Library;

e -rpath-link G:\NDK\Android_Library—— 43T 5 I 25 VR £ 4% MR HL RE 68 4K 21 Tibr-
aries 1

e -L G:\NDK\Android Library

® -entry=main

e _nostdlib

VB A R L BRI 4K 2 libraries;

e -1 android_runtime—— VFEEFEAS 1] LAAEE SO libandroid_runtime.so H 4RI 75 2 (1)
T/, 4TJF Android IS, WAk F] libandroid_runtime.so;

e ¢ P VPR v AR SCAT libe.so KT EE M), #THF Android LA, w
LA 3 libe.sos

® -0 hellodynamic hello.o

R H bR ST hello.o, BERE A 2E B AT AT SCAE ) hellody-

namic.

FI%)E, ey BRI S, A, A dir i, W ERs.
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A LA YRR IS I a0 T S0 hellodynamic HELAE T 3176, I G:\NDK\workspace\
Hello 15 hello.c+ hello.o. hellodynamic. hellostatic SC 1.

2k, X hello.o LRI BERE5E .

3. 7 Android F &%, ¥, E1T CEF

I B B ARG ) T $AT SCEE hellodynamic, HARFTZRIIH& W Fox.
"adb push hellodynamic /data/c"

XEAR A T E 2R hellodynamic 142431 Android BLqU#s 1)/data/c H T, BARMR
WNEFTR.

G: “MDK“workspace~Hello>adb push hellodynamic ~sdatarc

3 KBrs (2839 hytes in B.8B43s)

JEi, #EA Android ff)/data/c H 5% N & H BATLRERI AT RAT AT, W R EPTR

M _E T A 2 1] LUE H RATT/E Android R 2e3% T hellodynamic, [AlH & £ hellody-
namic [AFRRFG 2 KB 2 — 4, 1 hellostatic %1715 634 KB,

KX hellodynamic FEATHEAL, AERATREDS R ATHATZ AR, HpAdar &1 R s,

"adb shell chmod 777 /data/c/hellodynamic"

RIS IS4 RCR W B PR
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FRUG AT LAIZT hellodynamic T, HARFEA W R TR,
"adb shell /data/c/hellodynamic"

BATRCR U T PR

BAIK I HIZAT T hellodynamic #2/7 .

AN, EENAZE RS, EPAT hellodynamic I, 76K IHFTEIH “Hello, Android” 2 ),
N$ER T A “Segmentation fault” HIE1R, MR RN R IHBEEH 4. KT
HRARIGAR R T, S5l

c5 ARSI DTV RN I T XX

AT “sSegmentation fault” [D)ZR

ARG — T hello.c UMY, WTF IR,

#include <stdio.h>
int main(int argc, char *argvl[])
{
printf ("Hello,Android!\n") ;
return 0;

}
Al DA HIBRATTAESARAS h R [A] 0, (HJ2HE 0IR[PI HENE ? B IR PISSATMII A, R
B LA Z M main BB BT IL T “ Segmentation fault” (7] @1
LR PUXA S, A EATIREME, B2 hello.c ARSI NEE, 41 N,

#include <stdio.h>
int main(int argc, char *argvl[])
{
printf ("Hello,Android!\n") ;
exit (0) ;
//return 0;

}
FATIAEHT hello.c FERLT return 0 IXAJAH, AT exit(0) R 45 KRR FFIIZAT.
HARL T,
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(1) FEHrgw¥ hello.c, 4 arm-none-linux-gnueabi-gcc -c hello.c -0 hello.o, WK KR,

FCrp R L AN SE i H AR SO A
(2) BB hello.o, fi K174 4 arm-none-linux-gnueabi-1d -entry=main -dynamic-linker

/sy stem/bin/linker -nostdlib -rpath G:\NDK\Android Library -rpath-link G:\NDK\Andro id Library
-L G:\\NDK\Android Library -1 android_runtime -I ¢ -o hellodynamic hello.o, IZfT8CR W T E R,

(3) %45 hellodynamic 431 Android #4045 b, R FE TR,

(4) #EN Android #, ¥ hellodynamic FRLR IIA AT SATABE, 1 FE TR .

(5) #47T Android '] hellodynamic FJHATHEEF, A4 /& adb shell /data/c/hellody-
namic, 1 FEFIR.

FEFF AT o
B, FATRID AR P TR B AR 5 3 K T RAT SCPFRAT IR G “ Segmentation

fault” o) @i,
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31 N Windows NFA& Android NOK prS2B9ER4E

1. TEHHALREMAASET 1.5 B9 Android SDK

B 1 T O ART TEAIL YA T Q{2 Android 4.0 RIJT AT, BT LAR[H|
01 HmIITS %

2. T#EFF%R% Android NDK F & &

AT BT “ Android NDK, r6b”, E AR R iR,

HEN NDK &3 [ F J5 W3 http://developer.android.com/sdk/ndk/index.html.

1E#¢ android-ndk-r6b-windows.zip, FL.iiEIW N4, & N5 Android NDK H & fLA7
J8F G:\Android 4.0\Software 5% .

3. T#; Cygwin

ATEEN 3 Cygwin? JR A& NDK 4. BEHdr & W 2445 Linux P58 84T, ML
£ Windows -JFK Android NDK /¥, JLLi %2 Cygwin AT HAMEL Linux S5,
VL2 BRAT T 20 Cygwin A AR FEAR T 1.7 1.

HEN Cygwin [ J7 W3k http://www.cygwin.com/.

Hiit5 http://cygwin.com/install.html ¥ 502 F 75 ¥ “Install Cygwin” BF i3\ Sygwin 1) N4,
RS

it setup.exe HEEEE, HIn N3 Cygwin, Z#H FEJGAAHE T G:\Android 4.0\Software
Hs T, BRSO S 22 0 /M B T

2, Windows I Android NDK JiT 52 B4 vl 45 52 Be o

W 32 2% windows R Android NOK JT& IS

1. 2%t Android SDK FF & IME
XA | EOALUHT T AR R VMR, S R R R ZIN S g, AT S
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91 A

2. %% Android NDK

TAER M R, N EH N4 android-ndk-réb-windows.zip fi# 46 215 21 H < Himl, 28
TR HME2 T G\NDK Hx .

ity “android-ndk-r6b”, BEASCHFNR, BEINIRATE 24T 444 toolchains [RSCAFI, X
/& Android NDK FF & ¥4 3 TR, S 2wl i g e RS — 301, X ook
AN, FEIXBIATFER T arm-linux-androideabi-4.4.3, X IFE &4 T HBE A H R, FTIF
arm-linux-androideabi-4.4.3 — prebuilt — windows = bin, " L& H, H [ H W T arm-linux-
androideabi-gcc.exe %1% C Y5 LA A4 LL & arm- linux-androideabi-1d.exe 5% C H by 344 LLAE
77 C A AT ST A 2o

3. &% Cywin

(1) Miti Cywin [¥ setup.exe, i “Next” $Z4ldk N3y F—4.

(2) FAUEFHERNIILI, M Internet b NECCHF, Jf AZhEAT 2%, Hili “Next” 441
HENT 0. EHMAMERINNZEH 3 (G:Android 4.0\cygwin), i “Next” #ZHIIEANT
s

(3) AR FEAE R B3, By “Next” #HBEN T —H.

(4) BEI EOR A TP M i e 1 U7 20, RO 238 1TSS 4% | Internet 1), JITEA
AL FHERIA ) Direct Connection, i “Next” #ZHIEEN T2,

(5) BEHFLEFRATIERE A5 00 R 2K Cygwin Z23ERE P, ZE#IEFEAIJE http:/mirrors.163.
com, IRTLA AR n] DU 75 S0k £ A 1t 55

(6) Hali “Next” $&HBENT — B0 2ede, Fr22de i B o i i an s BT 0 1 HE o

A DA GEIBATHR, 2 W R AT A 22— IR 23 Cygwin, WIAUE R “OK”
TN AREL 2%, WERASENIZEAT Cygwin MITHE, A 28E. i “OK” %4, BRI 2hers
FRofth T AN KA, %% Hot ) JATTE 2 e 2, BT HEER A AOIE FERIwT, eI
E4i/Ne 1, W N E PR
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(7) i “Next” FHIBEN T35, WINIESE FERELAMSCIE, BA T 28 FEGEE.

FEGEER, KA N BRATTAE R R SE B

TEEH BB e, BONEEH RV L 2ehe T 360 AL B ka5 B, LAsR i 7
WINPT R I 1, RO A R R R S S B K R A

(8) ™y “UNIfEAT” BiwT, SN REP2e3E5eml, M BOAED, i “Finish” #2401
SERNZE RS
% ik, Android NDK JT & i 22 52 He

. 33 B Cygwin

T SN E AT e PR R C FRF, FRATTN Cygwin AT MM, HEAERE] Cygwin
BN & S F bash_profile, 7EZEH MITHEANL . & SCH BAREEIS A Cleygwin\etc\defaults\
etc\skel.

1 Fi| EditPlus 7 JT.bash_profile, &1 FEIFR.

52



$8E £# Android NDK FF&ZIREFFFF 4% — 4 Android NDK #2 /5

FAEZ AT E5 R AL NN NDK [R5 H SR I S A0 E,  BARN AL MR,

NDK=/cygdrive/G:\NDK\android-ndk-r6b
export NDK

1B BUG ORAFAFZ AR AT
BTk 3) Cygwin, IEFE “start” — “All Programs” — “Cygwin” — “CygwinBashShell”
RIT] 5 3l Cygwin.

7E shell F %A cd SNDK 1y 212N NDK (12235 Hax, FATRILILE cd SNDK A& TCRL,
KR H A #EN NDK %235 H =%, v LU who fiv & KA H M uTar 247 e H %

HIL L 1) SR AR FRATT 2B 2R T Ci\eygwin\etc\defaults\etc\skel T~ [).bash_profile SC1F,
IRz SRR P BN, 5 ENL BRI - 2848 Android, BRI - H 3%
(1) B A& 2% 12 w5 /& C:\eygwin\home\Android , b B F AT C:\cygwin\ete\defaults\etc\skel T~
f].bash_profile & il %] C:\cygwin\home\Android T, FFiH/H3— Cygwin Bash Shell % ¥

BERP A od SNDK iy 2 3 3% N ZEHIT Mm% .
ATLVER], HSEATCEHEN T ZH %, T who iy 4 n] LLAE 01 ITAE M e 38R 12
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Z, BEEE.

34 FF&ZsE—/ Android NOK [2)%

FHIE 4> Android NDK F2 5 K425 4465 Android NDK ¥ JF &2, HARD BT
Fi7so

1. BIEITRE

@ —N T4 F N HelloAndroidNDK (1) Android T.F2. Bt “Next” J&24HHNT—25,

FATME FHERIA T Android 4.0 4, Bt “Next” #HFENT —2, WIREBEEI ARG 4 N
com.wangjialin.ndk.hello, Hii; “Finish” 241 5¢ i TREHI 6% .

2. MEARME C ExxY, FERERARME C AiE

e, B HelloAndroidNDK [¥] Java 344, B4 E HelloAndroidNDK [N &1~
7R o

package com.wangjialin.ndk.hello;

public class HelloAndroidNDK {
/ /SRS EAE MBI 25T, XA 2 BRI ¢ B S
static({
// INEA ) C FESC A
System.loadLibrary ("helloAndroidNDK") ;

}

/ /PRI C PR ATV
public native String sayHelloToNDK () ;
}

3. #%i¥ Android 3Cf&

(R A A ) /2 Eclipse HIERINTE, JT LA ORATF SCHFIS , Eclipse 23 H Bh# B BAT15¢ % Android
FIgm 1 TAE, LEHS27E bin\classes\com\wangjialin\ndk/hello H 3%~ #£3] Hello Android NDK #441
JGH) class SCPF, #FKM HelloAndroidNDK .class, AN 75 By B RS BRI E N F ot
Eclipse k1% 3C1F, T Windows [ 3CFI R EEA, Hello AndroidNDK .class [JH A& Windows
#1424 G:\Android 4.0\workspace\HelloAndroidNDK\bin\ classes\com\wangjialin\ndk\hello

4. {¥H javah TE/™4% CiEEHY.h kX

(1) 7£ Eclipse 1) HelloAndroidNDK XA TR AR H 3 F @ —/ MR jni (301, ¥
Folder name 1% & 4 jni, i “Finish” %4 5¢ SO 61 4 .

(2) 77t Windows (#4271, 7E G:\Android 4.0\workspace\Hello AndroioNDK i A jni
ATENWIA B joi 9 H T

(3) {fiH] javah T H =4 HelloAndroidNDK .class [k 30, FARBERAE A2 W R E FR,
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B iy 2R FF R AR BATTCIE U javah di 4, 3X S BT 1% 2% I 2] Windows [ path
BRATTR IS, SO T2 VRN T G:\Android\ProgramFiles\Java\bin, #f Variable
Value [F{EHY “QuickTime\QTSystem\;%JAVA_HOME%bin”; {E1i% 42 Windows [f] Path
WA R

M “OK” FHmNZ S, W] LT JAVA_HOME ¥ 4 Java 1444 H 5% G:\Android\
ProgramFiles\Java.

WERE A B A 1, FXRUEAN G:\Android 4.0\workspace\HelloAndroidNDK\jni, $47
javah -classpath ../bin/classes com.wangjialin.ndk.hello.HelloAndroidNDK 74>, i~ E TR,

UEITERAT TS DT T javah x4 AR BT SKSCHE, FTF jni BSCAEIE, LA B B 34K
15 3 com_wangjialin_ndk_hello_HelloAndroidNDK_h.

IS RIET Eclipse ) T #% HelloAndroidNDK, jni () H s B0 T k3ot

$7IT com_wangjialin_ndk_hello HelloAndroidNDK.h, HEA&PN 240N Fion.

5. R5 CiEE1EF
Java JF R &7 com wangjialin ndk_hello HelloAndroidNDK.h SC)5, #lt vf BAFE Sk S0
fEishes C FRIP PR, ik C P IF R E MRS com wangjialin ndk_hello HelloAndroidNDK.h 3k
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TR C P . B BATH HelloAndroidNDK ##A4™ T #2423 Android NDK [f] samples H 3¢ F o

PO FRATTAE S5 1 TRE SR jni SCHFRH 9% S com wangjialin_ ndk_hello HelloAnd-
roidNDK.c 301, SEHL com wangjialin_ndk_hello HelloAndroidNDK.h () Zfjfi, com wangjialin
ndk_hello_HelloAndroidNDK.c ] A 2540 K Fizm

#include "com wangjialin ndk hello HelloAndroidNDK.h"
JNIEXPORT jstring JNICALL Java com wangjialin ndk hello HelloAndroidNDK
sayHelloToNDK

(JNIEnv *env, jobject thiz)

return (*env)->NewStringUTF (env, "Hello,Android NDK, this is
WangJdialin!") ;
}
M com wangjialin ndk_hello HelloAndroidNDK.c HIN A LAEH, FATRESAN T LT
1 com_wangjialin_ndk_hello_HelloAndroidNDK.h, Ff528L T Sk S0 A WKk, %0590
EDE
JNIEXPORT jstring JNICALL Java com wangjialin ndk hello HelloAndroidNDK
sayHelloToNDK
(JNIEnv *, jobject):;
bt R U SR [F] 7 “Hello, Android NDK., this is WangJialin!” 5% 1,
WrpR.

return (*env)->NewStringUTF (env, "Hello,Android NDK, this is
WangJialin!") ;

6. IRMEFF & HYI B E24 Android.mk 324
M samples 745160741 ] hello=jni () jni SCAR A —17 Android.mk 3CAF, Wk B s,

A Android.mk & 2] samples R jni SCAH, W N E TR

FTITE )5 ¥ Android.mk SCPF, HATAEA AW FPT7R.

# Copyright (C) 2009 The Android Open Source Project
#
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# Licensed under the Apache License, Version 2.0 (the "License");

# you may not use this file except in compliance with the License.

# You may obtain a copy of the License at

#

# http://www.apache.org/licenses/LICENSE-2.0

#

# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,

# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.

#

LOCAL PATH := $(call my-dir)

include $(CLEAR VARS)

LOCAL MODULE := hello-jni
LOCAL SRC FILES := hello-jni.c

include $ (BUILD SHARED LIBRARY)

&2 Android.mk SCHF,  DUO@E NI H 4 BERRIOT 2, B80S WA T EITR.

7. RiFHEEIECIERF
(1) i3l Cygwin,
(2) i\ cd $NDK #r4-3E A\ Android NDK H3%, 1 FE iR,
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(3) #EA NDK H3g Ff/samples/HelloAndroidNDK H sk, W1 FE iR,

(4) $JT NDK i, e 42 ndk-build, W ~EFTR,

FEER TR, HRIIERAE T make AT, HEUE UERATE %3S Cygwin [
15 B AT 2226¢ make i 2B ke BT, X IRZAE Windows EAEHERIA 7 X %2%¢ Cygwin iy
BB )8, PRI B AR R T R

e — Rz Cygwin 584 FEMIRLRE, #E I 223 Cygwin, Cygwin & KIMARG O 4%
36T Cygwin, WIHREAFANLEEME, SEBAEHEOR G237, WA B 4irr
HEIE, WAEH AR R ) e B e, R 6k make 4, 7ERE AR E R
AL~ B TR

(R A BRIN e he th % AT 2% make fix & 4144, P LA 3RATT/E Search 4% make FFHIH R
HoR N R de, W EPR.
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IXFEBRATTH AT L2228E make i 4o
BN ORI — IR 3 i RS 54— FEY), 238 W LA i I N 2%
GRESENIE, BT LA, SRR, W R E TR

A DUE H I FRAT T T g 1k SR
I R1 %] G:\NDK\android-ndk-r6b\samples\HelloAndroidNDK [ FL 1« B AT T & BT =42 T
—A libs SCHEJE,  HLHIIE RGeS
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8. EHI%iF. HEIEIFHY libs\armeabillibhelloAndroidNDK.so 34, FH{EMH Java A%
X

(D) EEHIgmPE. BERELFIF) libs\armeabillibhelloAndroidNDK.so 3C41F 4 #%] HelloAndroid
NDK HIHR H % T

(2) 15k HelloAndroidNDK Activity [N %%, 141 HelloAndroidNDK 257 [l AL %7, 1&
BUR H AW R,

package com.wangjialin.ndk.hello;

import android.app.Activity;
import android.os.Bundle;

public class HelloAndroidNDKActivity extends Activity {
@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

HelloAndroidNDK helloAndroidNDK = new HelloAndroidNDK () ;

String sayHelloToNDK = helloAndroidNDK.sayHelloToNDK() ;
this.setTitle (sayHelloToNDK) ;

}
FAEE Activity FIAREE 7R T WA C AU AT A

MAE C AR )45 H 4L “Hello, Android NDK, this is WangJialin!”, FT LAbR BN % G
7~ “Hello, Android NDK, this is WangJialin!”,

(3) “HIFi84T HelloAndroidNDK, i&47 1 a1 R B s o

M EET AT LAE Y, Java AR R ] T 4K C 4805
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A1 NDKS INTRKER

1. JNI B9
(1) INI 42 Java & 5 #2441 Java A C/C++AH ELVAE IMLE], Java v LUIEE INT 8 F A 1)
C/C+HHRHY, ASHuIE) C/CHIAIS ] LA Java 1865,

(2) 3L INIL, Java (12 R 0] DUE ALK C/CHHARIY, At C/C+H2 SRl nl i
H Java AH5

(3) JNI 42 Java Al C/C++A H B 4211

(4) Java Wil C/CHHEIASHB B AN T — AN SCBENE JR RIE T C/CHHARRS Y ey 25k

2. Java i@id INI #5170 C/C++HBM B AT

(1) 545 native AxHh /77211 Java 25,

(2) Jiid javah T HAE R C/CHAE T 1304

(3) ] C/CHHIE T 2Bk ST

(4) AR Gk TR C/CHAHARTD AT Y i, I Jo il i E 2B ik so T AT 1)
C/CH++PE,

(5) SEBRAT Tava ACRS £ RIAHL Y C/C+HHACRL A Va3

IR RAL G Java FI C/CHAH ELIVSEIUP B, WARIXAN IR AT Ll e«

Android [) NDK (Native Development Kit) JF& T.H4E & Android y T 8 J7{ff Android £
Frgns it INT (IHLELE ) Java FIACHL C/CHHRIDAR T Vgl Ay Syl #s . it Android
NDK, Android A TREIT A] LAAR 77 18 Hy SZEE Java FIAHE C/CHAREB AR LI, 780 KA
MR PRV AN C/CHHA AT ) i 2

a2 INTDPRE JavavM 5 INIEnv X5

£ 3.4 WHASE A Android NDK Fe/Fht, FA1nl LLE 2L javah AR RSk SOk
com_wangjialin_ndk_hello_HelloAndroidNDK.h [#] 5 {A Py 2%

MAZAE AR R] DU 3042 e 7716 AR WA PN 2 4: INTEny *H jobject.

TEFRMER) Java -5 F, &> Process L n] LI AR £ Java VM X%, B Java VM X}
BEAE — NS Z XN Java VM X%, {HZELE Android & I, £—4> Process Rfg "4 —
Dalvik VM 1%, e e — Android fIEEREH &8 A H A — AN EILIEs X 5ok IR 45 A
A Java Hl C/C+HRAL Y.

BRI IRATT K HAK 23 Android ) INIEnv X} % Al Dalvik [f) Java VM % & .
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(1) JNIEnv *WN#L 35— Pointer, Pointer ¥ Dalvik [1] Java VM %74 Fanction Table,
INIEnv * K FFE P HATIREL 1Ak 2 B AL E &K Y5 T Dalvik FEHIHL.

(2) Android Y —A Java ZeFE 55— IR B A C/CHHRALSEY, Dalvik REFUIHLSLH] 2
1% Java ZFEr= A4 —~ INIEnv *$85%1 S

(3) Java FFEEFEAER C/CHHAHELETIN, INIEnv A AN, EARTHE, Xt
T I RPATI I 22 4

(4) YA C/CHARRAERTS M AT 26 F2 P 224 FH (1) INIEnv B, o] LU Dalvik VM X}
%1 Java VM* jvm—GetEnv() J5i%, 1% 7 VERI 4R A2 B 26 RE AT AE ) INTEny *,

4.3  Android NDK &P Java iy INHE A C NP

Android NDK 1" Java il INI Y H] C (I HAAD BT

(1) 7£ Eclipse F# Android TR, 1% TREFHEAMH AP C 0.
(2) 7EBIE Android T REEE Y A HL C ARG Java 2K

(3) it Java [¥) javah A2 L B ACHE C ARG Java ZRE 1505 1Sk 30
(4) JEILI Android TREEHIZT C AUSHE A B

(5) Android ] Java ¥t JT A N GAANAH ) C AAHS S0 5 N SRR K SCAE 2 A7 2 S H
(MR

(6) C AU E N Rgwiti4 A i) C AR5, AERcso SCfF, FFEALes Java s & A\ 5
(7) Java ¥ RN B C TR N AL * s0 B .

(8) T4 7 Java fl C zl:ﬂﬁﬁﬁ% (TR, PR

Android NDK ' Java Jlid INT fH C i EHInf &% 3.4 75,

a4 hith C ESEA Java PN Method

1. FiETIE
BN — AT FELZ IR A CallJavaMethodFromNativeCInNDK ) Android T .

Hid: “Next” ?’ﬁ‘éﬂiﬁ)\?*m EFE “Android 4.0”, HTIAMEH T Android 4.0 V-5,

M “Next” #EHHEANT —0, PRI 2 FK A4 4 com.wangjialin.ndk.callJavaMethod
FromNativeCInNDK_

s “Finish” #2415 il CRERG B3,
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2. MNEAHEEY C FEXf, RIRTABARMAEY C A%
ek, A% — CallJavaMethodFromNativeCode 1] Java 3Cff, Modifiers & 4 “public”.
iy “Finish” 281 5¢ SRR, BEIN4E CalllavaMethodFromNativeCode [ A 251

.

package com.wangjialin.ndk.callJavaMethodFromNativeCInNDKService;

import android.content.Context;

import android.widget.Toast;

public class CallJavaMethodFromNativeCode {
static Context mainContext;
static{
/ /A C AR

System.loadLibrary ("NativeCodeCallJavaMethod") ;

/I WIE TR AT WA B
public CallJavaMethodFromNativeCode (Context context)
{
mainContext = context;
Toast.makeText (context, "The instructor of CallJavaMethod
FromNativeCode is invoked",
Toast.LENGTH LONG) .show () ;
//VRAHY ¢ A0RY, BEAT ¢ MwIaat TAE

nativeInit();

/ * %
* @param value : %{HEHAH C /A5
*/
public void setMethodByNativeCode (int value)
{
Toast.makeText (mainContext, "The Value From C: " + value, Toast.
LENGTH LONG) .show () ;

/ * %
* @param value : Z{EHRHEAM c {015
*/
public static void setStaticMethodByNativeCode (int value)
{
Toast .makeText (mainContext, "The Value From C: " + value, Toast.
LENGTH LONG) .show () ;

64



4= Android NDK E9R DA

//C AHARL 1B E V5

private native void nativeInit () ;

//AH ¢ AR BB AR ST ik

public native void nativeExecution () ;

/ /A ¢ AR BB S TIE

public native void nativeStaticExecution () ;

}
3. #®i¥ Android 3L
5 3.4 HEE, BERSTE G:\Android4.0\workspace\CallJavaMethodFromNativeCInNDK \bin\
classes\com\wangjialin\ndk\callJavaMethodFromNativeCInNDK Service H 3% H #2140 & A i H
5 CallJavaMethodFromNativeCode #4126 )5 1] class SCf, 4 F%A4 CallJavaMethodFromNative

Code.class.

4. {£M javah TE~4% CES#.h KX

(1) 7£ Eclipse [f] CallJavaMethodFromNativeCInNDK XA~ TR (4 H 3% N — RN
jni SR

il “Finish” $285E OCHER A

(2) FTFF Windows 2% 1.

BENWIAFr i jni B9 H s, BARR) fr- SRR R B s .

C:\Documents and Settings“Android>G:

G:~>cd G:“Android 4.B8“workspace“CalldJavaMethodFromMativeCInNDKjni

G:Android 4.8workspace~CallJavaMethodFromNativeCInNDKE jni>

(3) f#i [ javah T.H "/ CallJavaMethodFromNativeCode.class [k 304,  HARERE 6y 44
TR,

SEIN AT KT HRAT T javah iy A2 T SK3CPE, ATIT jni KISCH, AT BUE B A 354 R
13 A com_wangjialin_ndk_callJavaMethodFromNativeCInNDKService CallJavaMethodFrom
NativeCode.h.

BEHRIET Eclipse f) T FE CalllavaMethodFromNativeCInNDK, jni ff) H P B TSk 30, $T
H com wangjialin ndk_callJavaMethodFromNativeCInNDK Service CallJavaMethodFrom NativeCode.h,
FCHARN BT R

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com wangjialin ndk callJavaMethodFromNativeCInNDK
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Service CallJavaMethodFromNativeCode */

#ifndef TIncluded com wangjialin ndk callJavaMethodFromNativeCInNDK
Service CallJavaMethodFromNativeCode
#define Included com wangjialin ndk callJavaMethodFromNativeCInNDK
Service CallJavaMethodFromNativeCode
#ifdef  cplusplus
extern "C" {
#endif
/*
* Class: com wangjialin ndk callJavaMethodFromNativeCInNDK
Service CallJavaMethodFromNativeCode
* Method: nativelInit
* Signature: ()V
*/
JNIEXPORT void JNICALL Java com wangjialin ndk callJavaMethodFrom
NativeCInNDKService CallJavaMethodFromNativeCode nativeInit
(JNIEnv *, jobject);

/*

* Class: com wangjialin ndk callJavaMethodFromNativeCInNDKService
CallJavaMethodFromNativeCode

* Method: nativeExecution

* Signature: ()V

*/

JNIEXPORT void JNICALL Java com wangjialin ndk callJavaMethodFrom

NativeCInNDKService CallJavaMethodFromNativeCode nativeExecution
(JNIEnv *, jobject);

/*
* Class: com wangjialin ndk callJavaMethodFromNativeCInNDK
Service CallJavaMethodFromNativeCode
* Method: nativeStaticExecution
* Signature: ()V
*/
JNIEXPORT void JNICALL Java com wangjialin ndk callJavaMethodFrom
NativeCInNDKService CallJavaMethodFromNativeCode nativeStaticExecution
(JNIEnv *, jobject);

#ifdef  cplusplus
}

#endif

#endif

5. RS CIEEEF

Java K #H 7H4 com wangjialin_ndk_callJavaMethodFromNativeCInNDKService CallJava
MethodFromNativeCode.h SC )5, 5t A AE S SCAE 45 C REF I R #, ik C RP IR E R
#i# com_wangjialin_ndk_callJavaMethodFromNativeCInNDK Service CallJavaMethodFromNative
Code.h KIT K C F&JT7 . B T AT THF CallJavaMethodFromNativeCInNDK 224 T #2& ifi| 2] Android
NDK [ samples H% o
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e FE RIS B TRE SCAER) jni SCHE T 9% com wangjialin_ndk_callJavaMethodFrom
NativeCInNDKService CallJavaMethodFromNativeCode.c A4, SZHL com_ wangjialin ndk_call
JavaMethodFromNativeCInNDKService CallJavaMethodFromNativeCode.h fJIjfE, com wangjia
lin_ndk_callJavaMethodFromNativeCInNDKService CallJavaMethodFromNativeCode.c ) P ¥ Ul

TR,
#include "com wangjialin ndk callJavaMethodFromNativeCInNDKService
CallJavaMethodFromNativeCode.h"
jclass mClass;
jobject mObject;
JjmethodID mStaticMethodID, mnotStaticMethodID;

JNIEXPORT void JNICALL Java com wangjialin ndk callJavaMethodFrom
NativeCInNDKService CallJavaMethodFromNativeCode nativeInit
(JNIEnv *env, jobject thiz)

jclass clazz = (*env)->GetObjectClass (env,thiz);

mClass = (jclass) (*env)->NewGlobalRef (env,clazz) ;

mObject = (jobject) (*env)->NewGlobalRef (env,thiz);
mStaticMethodID = (*env)->GetStaticMethodID (env,mClass,"setStatic
MethodByNativeCode", " (I)V") ;

mnotStaticMethodID = (*env)->GetMethodID (env,mClass,
"setMethodByNativeCode"," (I)V") ;

JNIEXPORT void JNICALL Java com wangjialin ndk callJavaMethodFrom
NativeCInNDKService CallJavaMethodFromNativeCode nativeExecution
(JNIEnv *env, jobject thiz)

(*env) ->CallVoidMethod (env, mObject, mnotStaticMethodID, 100) ;
return;

JNIEXPORT void JNICALL Java com wangjialin ndk callJavaMethodFrom
NativeCInNDKService CallJavaMethodFromNativeCode nativeStaticExecution
(JNIEnv *env, jobject thiz)

(*env) ->CallVoidMethod (env, mObject,mStaticMethodID, 200) ;
return;

}
M com wangjialin ndk callJavaMethodFromNativeCInNDKService CallJavaMethodFromNative

Code.c WA LLEH, TATFANT LI com wangjialin ndk calllavaMethodFromNative
CInNDKService CallJavaMethodFromNativeCode.h, 52 T Sk SC4-H A B0 51

6. IRIEF & AT B &2 Android.mk 324
MRS 3.4 15—, EE AT
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7. WIFFEECERF

(1) Ja3) Cygwin.

(2) i\ ed SNDK fir &3 A Android NDK H k.

(3) HEA NDK H3xk T ff)/samples/ CallJavaMethodFromNativeCInNDK H 5% .
(4) $47 NDK (% 1% #EH A4 ndk-build, 41 FEFR.

CIRY SR i iR A= =N U o5 )

JEHFA1 2] G:\NDK\android-ndk-r6b\samples\HelloAndroidNDK 1, FA1TAIUH =48 T —4
libs SCAFJe, HUHNE R FRAIM T BRI S

8. EH4mi% . $E3EIFRY libs\armeabil libNativeCodeCallJavaMethod.so X4, F{#H Java
AR

(1) EHIgmPE. BERE1T 11 libs\armeabillibNativeCodeCallJavaMethod.so A& #12] Call
JavaMethodFromNativeCInNDK 4R H 3% o

(2) &% CallJavaMethodFromNativeCInNDK Activity [FJN %%, I CallJavaMethodFrom
NativeCode 2K RIAH B 4, B U5 H AW TR,

package com.wangjialin.ndk.callJavaMethodFromNativeCInNDK;

import com.wangjialin.ndk.callJavaMethodFromNativeCInNDKService.
CallJavaMethodFromNativeCode;

import android.app.Activity;
import android.os.Bundle;
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import android.view.View;
import android.view.View.OnClickListener;

import android.widget.Button;

public class CallJavaMethodFromNativeCInNDKActivity extends Activity
implements OnClickListener{
private Button buttonl;
private Button button2;
private CallJavaMethodFromNativeCode callJavaMethodFromNativeCode;
@Override
public void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

buttonl = (Button)this.findViewById(R.id.buttonl) ;
button2 = (Button)this.findViewById(R.id.button2) ;

buttonl.setOnClickListener (this);
button2.setOnClickListener (this);

callJavaMethodFromNativeCode = new CallJavaMethodFromNativeCode
(this) ;

@Override
public void onClick (View v) {
switch(v.getId()) {
case R.id.buttonl:
callJavaMethodFromNativeCode.nativeExecution () ;
break;
case R.id.button2:
callJavaMethodFromNativeCode.nativeStaticExecution () ;
break;

}
BEIFRATT 77 22— main.xml A 5 SCE, AW PR

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >

<Button

android:id="@+id/buttonl"
android:layout width="wrap content"
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android:layout height="wrap content"
android:text="Buttonl" />

<Button
android:id="@+id/button2"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Button2" />

</LinearLayout>
Main.xml [ Graphical Layout 41 (Z2) KR,

(3) ‘3 IF1E4T HelloAnCallJavaMethodFromNativeCInNDK, iz4THI#IEE A I~ CH)
iR

B D SR FRATT I B Dl i A A S T VARG A T AR C AR

5 Buttonl, HILWIR () BRI S .

EFAT L Buttonl XML, Java ACHSIH 7 ASHB ) C AR ) nativeExecution
J7%, nativeExecution SIEKIHH T Java H1¥) setMethodByNativeCode 7775, 4 C fLhY
(11 100 & N Java fRT5H, JHi Java Sl 3L Toast (17 sUIEAMAL 6 1) 100 B ik, C R
W PR o

JNIEXPORT void JNICALL Java com wangjialin ndk callJavaMethodFromNative
CInNDKService CallJavaMethodFromNativeCode nativeExecution

(JNIEnv *env, jobject thiz)
{

(*env) ->CallVoidMethod (env, mObject,mnotStaticMethodID, 100) ;
return;
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it Button2 #2411, IR A EFTRIIALE.

Al UE M FRATT o Button2 I, BIDHUSEIR T Java ARSI AL C A0S, A C XA
St SR Java B AL, BAKFE A Java AHI AT C 777k nativeStaticExecution, A<
Hbf¥) nativeStaticExecution iK1 H Java f¥) setStaticMethodByNativeCode, F-ifiit Toast 7
Hok BEACHE C AR {5 &, nativeStaticExecution [ HAKN W1 TR .

JNIEXPORT void JNICALL Java com wangjialin ndk callJavaMethodFrom
NativeCInNDKService CallJavaMethodFromNativeCode nativeStaticExecution
(JNIEnv *env, jobject thiz)

{
(*env) ->CallVoidMethod (env, mObject,mStaticMethodID,200) ;
return;

a5 hith C 8341 Java XRWNBEME

1. #ETLIRE
BN A TFEAFRA GetJavaPropertyFromNativeC ff] Android T 7.

i “Next” #ZEIHENT—25, %EFF “Android 4.07, FEHI LR A4 com.wangjialin.
ndk.getJavaPropertyFromNativeC, H.if; “Finish” 4241 5¢ i TFEAIAI%E o

2. fnEAAg C EEXft, FIBSARAZARMRE) C 755%

TELL, FATEIE—1 GetJavaPropertyNative [ Java 344, Modifiers 3 & 4 “public”, H
i “Finish” $Z415¢ R 1A%, GetlJavaPropertyNative [P &40 F iR

package com.wangjialin.ndk.getJavaPropertyFromNativeC;

import android.content.Context;
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import android.widget.Toast;

public class GetJavaPropertyNative {
private Context context;
private int numberInJava;
static({
System.loadLibrary ("getJavaPropertyFromNativeC") ;

public GetJavaPropertyNative (Context context)
{

this.context = context;
numberIndava = 1000;
nativelInit () ;

private void showMessage (int value)

{

Toast .makeText (context, value + " is from native C", Toast.LENGTH
LONG) .show () ;

private native void nativeInit () ;

public native void nativeBusiness() ;
}

3. 4®i% Android X1

5 3.4 W E—FE, S YE G:\Android 4.0\workspace\GetJavaPropertyFromNativeC\bin\
classes\com\wangjialin\ndk\getJavaPropertyFromNativeC H 5 $£ 2160 & A H il FH A GetJava
PropertyNative #% 215 J5 1) class X, 44 #5°A GetlavaPropertyNative.class.

4. f£H javah TE~% CEEHI.h kX

E Eclipse [1] GetJavaPropertyFromNativeC XA~ T2 H & F & — N 2FA jni 11934
K, i “Finish” $HH 5E OCIFR I BIEE -

197 Windows [y % M, BEANIA PN jni (9 Hxp, BAARR a8 R an -
iR e

C:“\Documents and Settings“Android>g:

G:»cd G:“Android 4.8workspace-GetJavaPropertyFromNativeCijni

G:“Android 4.8workspace GetJavaPropertyFromMativeChjnil

i H javah T H. =4 GetJavaPropertyNative.class H3k 30, HAKEAE G20 N E iR
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WEIN AT HAAT T javah AR T SK3CHF, 4TTF jni (930, TG 2 H 3R
15k 2 AF com_wangjialin_ndk_getJavaPropertyFromNativeC GetJavaPropertyNative.h, o
BERSRHT Eclipse ) .72 GetJavaPropertyFromNativeC, jni ] H &4 HIIL T Sk S0 fF.
5. /RS CiBERERF
B AT GetJavaPro- pertyFromNativeC 28/ T #£ & i ] Android NDK [f] samples H
KR
SRR FRATI7E SIS 1 TRE SR jni SO 2SS com wangjialin ndk getJavaPropertyFrom
NativeC_GetJavaPropertyNative.c 3}, SZHL com wangjialin ndk_getJavaPropertyFromNativeC
GetlavaPropertyNative.h [FJZfE, com wangjialin ndk_getJavaPropertyFromNativeC_GetJavaPro-
pertyNative.c [fJ AT H s,
#include "com wangjialin ndk getJavaPropertyFromNativeC GetJava
PropertyNative.h"
jobject mObject;

jmethodID mMethodID;
jfieldID mFieldID;

JNIEXPORT void JNICALL Java com wangjialin ndk getJavaProperty
FromNativeC GetJavaPropertyNative nativeInit

(JNIEnv *env, Jjobject thiz)

{

jclass clazz = (*env)->GetObjectClass (env,thiz);

mObject = (jobject) (*env)->NewGlobalRef (env,thiz) ;

mMethodID = (*env)->GetMethodID (env,clazz,"showMessage"," (I)V");
mFieldID = (*env)->GetFieldID(env,clazz, "numberIndava","I"):;
return;

JNIEXPORT void JNICALL Java com wangjialin ndk getJavaProperty
FromNativeC GetJavaPropertyNative nativeBusiness

(JNIEnv *env, Jjobject thiz)

{

int numberInC,sum = 0;
numberInC =(int) (*env)->GetObjectField (env,mObject,mFieldID) ;
sum = numberInC + numberInC;
(*env)->CallVoidMethod (env, mObject, mMethodID, sum) ;

return;

}
M com_ wangjialin ndk_getJavaPropertyFromNativeC_GetJavaPropertyNative.c [N 25 1] L&
H, JATEA T 33 com wangjialin_ndk _getJavaPropertyFromNativeC GetJavaPropertyNative.h,
S T R3O R T
6. RIEF & HE9I B 224 Android.mk 3
s 3.4 b5, A QTS %
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7. wWEHEECIER
JA 3l Cygwin, %A cd $NDK fiy2 3 A\ Android NDK Hz%. A NDK Hz% K [#)/samples/
GetJavaPropertyFromNativeC H 3. 47 NDK )4, 55444 ndk-build, WK E .

A LUE I g 1 R

B ERATTIF] 2 G:\NDK\android-ndk-réb\samples\GetJavaPropertyFromNativeC 1, &A1&
B T A libs SO, HUTIE G FRAT I PE . IE R AT 1 ST

8. EHIMmi%. $EIZEIFRY libs\armeabillibgetJavaPropertyFromNativeC.so X4, FH{EH
Java RIZH

2. BEFIFRY libs\armeabi\libgetJavaPropertyFromNativeC.so SCF&E Hil%] GetJava
PropertyFromNativeC HJHR H % T

&4 GetJavaPropertyFromNativeCActivity [ 4 %%, i H] GetJavaPropertyNative S H [ A
PREL BRUE NI R TR,

package com.wangjialin.ndk.getJavaPropertyFromNativeC;

import android.app.Activity;

import android.os.Bundle;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

public class GetJavaPropertyFromNativeCActivity extends Activity
implements OnClickListener({
private Button buttonl;
private Button button2;
private GetJavaPropertyNative getJavaPropertyNative;
@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

buttonl = (Button)this.findViewById(R.id.buttonl) ;

buttonl.setOnClickListener (this) ;
button2.setOnClickListener (this) ;

getJavaPropertyNative = new GetJavaPropertyNative (this) ;
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@Override
public void onClick (View v) {
switch (v.getId()) {
case R.id.buttonl:
getJavaPropertyNative.nativeBusiness () ;
break;

}
PRI FATT TG 2> main.xml (A RSCHE, AR 4.4 352
Main.xml ] Graphical Layout 21 F (4 iR,
LHEII24T GetlavaPropertyFromNativeC, 1217 PG AW~ ) EFR.

PR ] G ey R R TR IR AR AL T A C AXES .
BB 2 §iili “GetJavaPropertyInC” #28HI (HIL T 40~ B s i R
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MRS B, FRATEAS HIUXANEE R, AR UL IX 2 INI WARNING 12, 5N
XA B T R —RIETR], TRBEN MR, S50 e Toikfivk, RAFRATH NDK ACHE %
A AT i) 751

T2 Android 4.0 BIHLAS7E ML 7 0 1 R R AR B 5, BEEAFET AL T
Android 2.2 P& b, FHEH Android 2.2 V5 4uiti%fET, JFiti<uses-sdk android:minSdk
Version="14" />& 5 Aj<uses-sdk android:minSdkVersion="8" />R J5 kAT J5, BLIS K Android 2.2
PWIG W C) EFR.

IR LG “GetJavaPropertyInC” FHUH IR AT (45D B B 5E I

BEIN BRIIEAT T REY

IXZRW] Android 4.0 B AHZAE P AL HEA bug (1, SRR OLAE A AR ] =
AT, BRI

2k, A C ARIDIRAT Java XG0 B HEAE I T IE VR SEEE

a6 /Nt aThith C SIS A

1. #ETHE
TN — AN T REAZFR 4 MultipleNativeC 1) Android T F2,

M “Next” $#ZHUENF—2, EF “Android 4.07, KURILHM 4 A com.wangjialin.
ndk.multipleNativeC.

By “Finish” #4052 TAE R A%
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2. MMEARMBY C FExx, REFERARMA C AE
%m’S ShowValueFromNativeC [ N U1 T~

package com.wangjialin.ndk.multipleNativeC;

public class ShowValueFromNativeC {

public static native void showValueFromNativeC () ;
}

FENT S AN B AR VAR Java 28, 284404 ShowMessageNative, HARPH &M R PR,

package com.wangjialin.ndk.multipleNativeC;

import android.content.Context;
import android.widget.Toast;

public class ShowMessageNative {
private Context context;
private int numberInJava;
static{
System.loadLibrary ("multipleNativeC") ;
}
public ShowMessageNative (Context context)
{
this.context = context;
numberIndava = 88;
nativelInit () ;

}

private void showMessage (int value)

{
Toast.makeText (context, value + " is from native C",
LENGTH LONG) .show () ;

Toast.
}
private native void nativeInit ();
}
3. #i%¥ Android 3214

257F G:\Android 4.0\workspace\MultipleNativeC\bin\classes\com\wang jialin\ndk\multipleNativeC
H s H 4R 281 B A H A FH A8 Show ValueFromNativeC #11 ShowMessage Native #7415 [ class
XA, 2R A1 ShowValueFromNativeC.class 1 ShowMessageNative. class.

4. {£M javah TE~4% CEEM.h kX4

(1) 7E Eclipse [1] GetJavaPropertyFromNativeC X~ T2 H 3 F @ —"NFEA jni [1
P

s “Finish” 424158 BSCAER B
(2) #TIF Windows 4% 11,
(3) HEARIA B jni 19 H b, BARP A B E L FE an BT
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(4) f#iH javah T.H =4 ShowMessageNative.class 1 ShowValueFromNativeC.class 3k
, BARER B2 W N EFTR .

(5) U AT HBAT T javah v AR T SK3CHE, 4TI jni (931, ATLUE 2 H 304
B 1) 3k A com wangjialin_ ndk_multipleNativeC_ShowMessageNative.h  #I  com wangjia
lin ndk multipleNativeC_Show ValueFromNativeC.h,

BB Eclipse 1 TFE MultipleNativeC, jni i H =+ BT 3k 3044

FJF com_wangjialin_ndk_multipleNativeC_ShowMessageNative.h, H EAKHNZEU TR,

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class com wangjialin ndk multipleNativeC_ ShowMessageNative */

#ifndef TIncluded com wangjialin ndk multipleNativeC ShowMessageNative
#define Included com wangjialin ndk multipleNativeC ShowMessageNative
#ifdef  cplusplus

extern "C" {

#endif

/*

* Class: com wangjialin ndk multipleNativeC ShowMessageNative

* Method: nativelInit

* Signature: ()V

*/

JNIEXPORT void JNICALL Java com wangjialin ndk multipleNativeC Show
MessageNative nativeInit

(JNIEnv *, jobject);

#ifdef  cplusplus
}
#endif
#endif
$T9F com_wangjialin_ndk_multipleNativeC_Show ValueFromNativeC.h, HHEAAHNZEWT

PR
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/* DO NOT EDIT THIS FILE - it is machine generated */

#include <jni.h>

/* Header for class com wangjialin ndk multipleNativeC ShowValueFrom
NativeC */

#ifndef TIncluded com wangjialin ndk multipleNativeC ShowValueFrom
NativeC

#define TIncluded com wangjialin ndk multipleNativeC_ ShowValueFrom
NativeC

#ifdef  cplusplus

extern "C" {

#endif

/*

* Class: com wangjialin ndk multipleNativeC ShowValueFromNativeC
* Method: showValueFromNativeC

* Signature: ()V

*/

JNIEXPORT void JNICALL Java com wangjialin ndk multipleNativeC Show
ValueFromNativeC showValueFromNativeC

(JNIEnv *, jclass);

#ifdef  cplusplus
}

#endif

fendif

5. RE CIEEERF
¥ MultipleNativeC $£4~ TF£ & %] Android NDK 1] samples H % T

WIS FATIAE S )5 1 TR ORI jni SCPFRH1 WS businessCode.c SCfF, SEIL com wang
jialin_ndk_multipleNativeC_ShowMessageNative.h Fil com_wangjialin_ndk_multipleNativeC _Show
ValueFromNativeC.h [f]Z/jfi&, businessCode.c 182U R TR,

#include "com wangjialin ndk multipleNativeC ShowMessageNative.h"
#include "com wangjialin ndk multipleNativeC_ ShowValueFromNativeC.h"
jobject mObject;

jmethodID mMethodID;

jfieldID mFieldID;

JNIEXPORT void JNICALL Java com wangjialin ndk multipleNativeC Show
MessageNative nativeInit

(JNIEnv * env , jobject thiz)

{

jclass clazz = (*env)->GetObjectClass (env,thiz);

mObject = (jobject) (*env)->NewGlobalRef (env,thiz);

mMethodID = (*env)->GetMethodID(env,clazz, "showMessage"," (I)V");
mFieldID = (*env)->GetFieldID(env,clazz, "numberInJdava","1");
return;

JNIEXPORT void JNICALL Java com wangjialin ndk multipleNativeC Show
ValueFromNativeC showValueFromNativeC

79



#RizAndroid 4.0 NDK##2

(JNIEnv * env, jclass clazz)
{
int valueFromJava, sum=0;
valueFromJava = (int) (*env)->GetObjectField (env,mObject,mFieldID) ;
sum = valueFromJava + 11;
(*env) ->CallVoidMethod (env, mObject, mMethodID, sum) ;
return;

}

M businessCode.c AT LAE H, FATFEA T L3 com_wangjialin_ndk_multiple Native
C_ShowMessageNative.h Fll com wangjialin_ndk multipleNativeC ShowValueFromNativeC.h, Jf:5Z
LT Sk A IR

6. RIEFF A& H9I B 224 Android.mk 3

VR RS 3.4 98, AW AT S % .

7. WIFFEECERF

JA#) Cygwin, %A cd $SNDK fiy4#E A NDK H 3%~ ff)/samples/ MultipleNativeC H 3%, i
T NDK 9% ¢ B4 ndk-build, W~ EFR,

LA BRI .
BAVRIF = AT —A libs SCAFJE, HLUANEZBRA B LS.
8. EHIMmiIE. HEIEIFHY libs\armeabil libmultipleNativeC.so 32, F{EFH Java BAZH

O HIGm B BEFE LY libs\armeabi\ libmultipleNativeC.so SC4- 5 #l ] MultipleNativeC [¥J4R
Hx T o

&4 MultipleNativeCActivity I %, AR EL, BOBUSHAEW TR,

package com.wangjialin.ndk.multipleNativeC;

import android.app.Activity;

import android.os.Bundle;

import android.view.View;

public class MultipleNativeCActivity extends Activity {
@Override
public void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

new ShowMessageNative (this) ;
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}

public void showValue (View view)

{

ShowValueFromNativeC.showValueFromNativeC () ;
}
}

T FRATT 52— AN main.xml PA R SCPF, A 4.4 4530
‘ZHEIFIZAT MultipleNativeC, 21T WA S F B TR .

B W FRATT I I B Dy i A T IR0 640 T A ) € AR5

2k, ZAEFE AR C ARSIV DR e e .

TEAMACHS TG Java XJ 4. Java fRRSIH C++ARS . CHHRALIAH] Java 408, SEID
BRE BR8] BAT S

SOSLIEZaC

K24 Android NDK %if2#5 % Java. C/C++, FrLAshlb gl Java 8L C/CHTEME . %
LR A 1 i AR IR A I R, X HE 320 T NDK A I 1 AR HE T 1K P 1]
[ ISt 3 SR FATTAE W0 R AR Fras AT R — A AR .

FAAE Java Z0PE Android NDK 5 I, BEACHEMS M) /2 A B Java &> so PRI R
HARRGACAS U T iR

static{ try { System.loadLibrary(..); } catch (UnsatisfiedLinkError
ule) {//Log.e..//System.out.println.. }}

ZBACHS ] DAL FRAT Il SR A C/CFE N8 74

4.7 ava, Davik VM, C++NaiTiNk S e

7t Android [¥) NDK 71, Java. Dalvik VM. C/C++{JICRUI T

(1) Java ] dex “F AT C/CHHH1* so [AIIHEAT Dalvik VM 2 PN, SL RS —AN3ERE A ] o

(2) Java Fl C/C++rJ LIAHE AT, AR 1) CH) 2 Dalvik VM,

(3) —f&if s, RS PRIA U Java B INT ) C AR CHHAH I, — k5
A BARHD 2 AT CHHT
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(4) CHARAG AT 1% Co R4 Tl M A7 5 FLAT ML

Y Java RIS C/CHHRAGIT, 75 Dalvik MERINLINZEE* so FERT, 23581 4] INT_OnLoad( )
BREL BRI JavaVM X2 HRET AT C 2 INT 4UE 4 RAsE T, 78 Java )21 C
JEA R E, TR C AR R SRE R Dalvik VM SRIHH C AR £, IR
Dalvik JEIHLE W ASHIE C 2HAF 5264k —A INIEnv $5%F, 1385115 17 Dalvik RERIHLA EA
PREFIER, 2 INT ¥ C AR Java 210 5808 IR PERT, T3 200 INIEny Fe kAT -

2 CHA BN Java I EEE @ PR, FELE I INT 1) C 41£F4 INIEny fi 2
o CH41rF, E, CHAIfFRITERE INIEnY 85 R 54 Java 24065 .

4.8 Java PPOBCERPIEA Cr++RE

1. MiETE
AL TR FR A MultipleThreadlnJavalnvokeCPP [ Android T.F¢.

PTE “Next” fZ4l3E NN —2, %&FF “Andvar 4.07, W NE R, BRI LG4 RN
com.wangjialin.ndk.multipleThreadInJavalnvokeCPP. i “Finish” %41 5¢ % TFERI B

2. MNEARME) C++EXH, R FERARAE
I B AL A HE 5 VR R 2E WorkerNative, 1R Pz

package com.wangjialin.ndk.multipleThreadInJavaInvokeCPP;

abstract public class WorkerNative ({
private int number;
public Person person;
static {
System.loadLibrary ("mutipleThreadInvokeC") ;
}

public WorkerNative ()

{
person = new Person();
number = getNumber () ;
nativelInitial (person) ;

}
abstract protected int getNumber () ;

private native void nativeInitial (Object person);
public native void doBusiness() ;

}
DU PATT 7R EE— N SEARXS % Person,  H BRI AWTR TR
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package com.wangjialin.ndk.multipleThreadInJavalInvokeCPP;

public class Person {

private int age;

private String threadName;

public int getAge () {
return age;

}

public void setAge (int age) {
this.age = age;

}

public String getThreadName () {
return threadName;

}

public void setThreadName (String threadName) {
this.threadName = threadName;

private void setValue (int value)

{
age = value;
threadName = Thread.currentThread() .getName () + "is In Method of
setValue";

}

B R B9 B4~ WorkerNative ) BASZHIE : SubWorkerNativel 1 SubWorker Native2,
HARNEW TR,

package com.wangjialin.ndk.multipleThreadInJavaInvokeCPP;
public class SubWorkerNativel extends WorkerNative {
@Override

protected int getNumber () {
return 100;

package com.wangjialin.ndk.multipleThreadInJavaInvokeCPP;
public class SubWorkerNative2 extends WorkerNative {
@Override

protected int getNumber () {
return 150;
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3. %% Android 34

7£ G:\Android 4.0\workspace\MultipleThreadInJavalnvokeCPP\bin\classes\ com\wangjialin\ndk\
multipleThreadInJavalnvokeCPP H 5 H 4& 2140 5 A H I8 F G Worker Native #5415 J5 11 class
4, 4 FK A WorkerNative.class.

4. f£M javah TE4% CiEEHI.h kXt

£ Eclipse [¥] MultipleThreadInJavalnvokeCPP iX A~ T RE[IAR H 3% F e — AN FRA jni (13T
fEJe, il “Finish” #2858 ORI A -

fTIT Windows W& 1, BEANWIA B AN jni (9 H 5, BARR ar & B AE i an - K
RN

i javah T H =4 WorkerNative.class )3k, HAREAE 200 FE TR,

BEIN FATE AT T javah fir-& A2 7 3K30H, $TTT jni 930k, v LR 2 B 3248 B
Sk A com_wangjialin_ndk_multipleThreadInJavalnvokeCPP_WorkerNative.h.

BB Hr Eclipse ) TFE MultipleThreadInJavalnvokeCPP, jni it H s HUBH TSk S £F.

5. mEAXH CIESIERF

# MultipleThreadInJavalnvokeCPP 34~ T F2 & il 1] Android NDK [] samples H 3% F o

SO FRATTAE 2 IS 1 jni SCAF Y24 %% S mutiple ThreadInvokeC.c 3CAF, X3 com wangjialin_
ndk_multipleThreadInJavalnvokeCPP_WorkerNative.h []Jjfi£, mutipleThreadInvokeC.c ] 25 U1
FPR.

#include "com wangjialin ndk multipleThreadInJavaInvokeCPP
WorkerNative.h"

jobject mObject,personObject;

jfieldID ageField;

JjmethodID setValueMethodID;

JNIEXPORT void JNICALL Java com wangjialin ndk multipleThreadInJava

InvokeCPP_WorkerNative nativeInitial
(JNIEnv *env, jobject thiz, jobject person)
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jclass clazz = (*env)->GetObjectClass (env,thiz);
mObject = (jobject) (*env)->NewGlobalRef (env,thiz);
ageField = (*env)->GetFieldID(env,clazz, "number","I") ;

jclass personClazz = (*env)->GetObjectClass (env,person) ;
personObject = (jobject) (*env)->NewGlobalRef (env,person) ;
setValueMethodID = (*env)->GetMethodID (env,personClazz,
"setValue"," (I)V");

}

JNIEXPORT void JNICALL Java com wangjialin ndk multipleThreadInJava
InvokeCPP_WorkerNative doBusiness
(JNIEnv *env, jobject thiz)
{
int numberFromJava, result = 0;
numberFromJava = (int) (*env)->GetObjectField (env,mObject,ageField) ;

result = numberFromJava + numberFromJava;

(*env) ->CallVoidMethod (env,personObject, setValueMethodID, result) ;
}

M mutipleThreadInvokeC.c IR LLAE H, AR T L3 com wangjialin_ndk_mul-
tipleThreadInJavalnvokeCPP_WorkerNative.h, J-SZHL T S SO 7 B (1) 71

6. RIEFF A& HEII B E24 Android.mk 3Z#

MR 3.4 12

7. WIFFEECERF

Ja 3l Cygwin, i N\ cd $NDK 7y 21 A NDK H 3%~ [#]/samples/ MultipleThreadInJavalnvokeC
H>%. 147 NDK 4% a4 ndk-build, W1 FEFT7R.

A DUE H I g e . R

BATRIH A2 T —A libs SO, HUHNE AR AT 18 BERLLF 3T

8. EH4miE. HEIEIFHY libs\armeabi\ libmutipleThreadinvokeC.so X4, F{EF Java i
Rz

I gIE. BEFIT Y libs\libmutiple ThreadInvokeC.so A4 & il #] JavalnvokeCPP FAR H
Ko
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&4 MultipleThreadInJavalnvokeCPPActivity (N4, P HIAHI R £, BXUE AW
IV

package com.wangjialin.ndk.multipleThreadInJavaInvokeCPP;

import android.app.Activity;
import android.os.Bundle;
import android.os.Handler;
import android.os.Message;
import android.view.View;
import android.widget.Button;
import android.widget.Toast;

public class MultipleThreadInJavalnvokeCPPActivity extends Activity {
private Button mainThreadButton;
private Button subThreadButton;
private Handler handler;
private WorkerNative nativel,nativeZ2;
private Thread thread;
@Override
public void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

handler = new Handler () {
@Override
public void handleMessage (Message msg) {
Toast.makeText (getApplicationContext (),
native2.person.getAge () +""+native2.person.

getThreadName () , Toast.LENGTH LONG) .show () ;
}
i
mainThreadButton = (Button)this.findViewById (R.id.mainThread) ;
subThreadButton = (Button)this.findViewById(R.id.subThread) ;

public void mainThread (View view)
{
nativel = new SubWorkerNativel () ;
nativel.doBusiness () ;
Toast.makeText (getApplicationContext (),
nativel.person.getAge () + nativel.person.getThreadName ()
+ "", Toast.LENGTH LONG) .show () ;

public void subThread (View view)

{
thread = new Thread(new RunTask());
thread.start () ;
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class RunTask implements Runnable({

@Override
public void run() {
native2 = new SubWorkerNative2 () ;

native2.doBusiness () ;
handler.sendEmptyMessage (MODE PRIVATE) ;

}
IEITERAT T 77 2240 5 AT, mainxml [REAR N 755 4.5 15—

%1217 MultipleThreadInJavalnvokeCPP, F2/Fizf7U1 R FR.

R KA F] Android 2.2 #5488 b, WILHEIT AT (&) Bis.

M “MainThreadInvokeNativeC” #£Xi, I CF) EWPIRIIIZITRR .

i “SubThreadInvokeNativeC” &I, HELMT T E TR TR0 .

300Thread-9is In Method of setValue
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TEAT R BA T U ) — ¥ 1 A

2, Java HMECERE ] C/CH BRI TV VIR 58 e
C/CH+A AT E T 7 BC LT Java pREUSEILD Y B R —20, & BAT

SEH
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W 5 NOK BRIR R

NDK F122# R

Hosiz, HEINFEAR R SE Java 5 INT (19 C 40 BVAEE, 4R )G INT 1) C 4R C++411F
AHE YR8, Wt Java SR 3N FEE B AT, INT ) C AR, CH0ag SEBrRL 5%
{015, 7E Android NDK H, B0 & L& CHUi{a] 45 Java.,
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. L2 Facade iﬁiﬂb%ﬁ%’ﬂﬂiﬁ

1. IS RRFE
Facade BeH X Y SRR

SRS (Facade Pattern) J& LUACH FI ) — P ERAF RO, 8 T4 A —Fh. &
s BATRLIIRE AR A w280, WEsRE, PR XA/ EH L
R B S IS A, IR RS RIS RS .

P A Provide a unified interface to a set of interfaces in a subsystem. Facade defines a
higher-level interface that makes the subsystem easier to use.

2. SRR ET UML

Facade Bt A LU A (0

o SN (Facade) ta——> R J5 e SCRT IR A 4% 11

o % (Clients) ffita——ilid Facade % IR BAINBERI N FRIEHE, B0E 7 R4
AN D E s

o K (Packages) fifh——Ihfigdefits, FRPeftIhnen s (BhalrR%0).

AP UML B0 R TR

AR UML B FE s
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3. IR RN

RSN HRGT, — DN TFRAAREHIRZRA L. FRAEME ik T el E,
T B RGN L RATAZ B . B um 7 RA SR T B0 B2 S 3R P g A/
F ARG ARG o AR PIT X 7 RGP 208 O B0, 25T E T & P
K lgm . AMEE (Facade Pattern) 7RGt T — AN )2k, BRI, M
AR T F RGN R AR RE R, XS 7RG 5 T A # .

AN E—ANFE N T RGN P um e i R L L B92S . IEMIH Y AN, &P ANEH H %
MF RGN H, AR H .. IMAIE L FRET R BT T Lk, 480
FRGHE P, ZXFEAMNIBE G T F REME IR . X, inf A S F R
SRR, 2P ] AR EEANARYE

JUE P g B /MR A T s 1, (EU S %, & aiiids A ] DAAM I ANAE
fE, BV 7RG FRZ R . XPEOCT, EAT 2 8] R RS A B 5ok —Ff o

4. IUEXERIF= ST RABILN

Bltn, AT, IEE. BT E T — AN RN BCR A, e 4] DL SR R 2 Al
K, WA, ST, K. BN, P R I i X A D A T EEA
g TN

UML B0 R B s .

HATIBEREE, AR PR,
package com.diermeng.designPattern.Facade.impl;
/*
* IR
*/
public class Stock {
/*
* SRR
*)
public void buy () {
System.out.println ("MK ;
}
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AL EFEE, AT PR
package com.diermeng.designPattern.Facade.impl;
/*
* [EfE
*/
public class NationalDebt {
/*
* DK
*/
public void buy () {
System.out.println ("JMKEG") ;

}
AT, AR R TR
package com.diermeng.designPattern.Facade.impl;

/*

o
* HBER

*/

public class Futures {

public void buy () {
System.out.println ("MIZHLE") ;

}
HEIEEI, AU PR,

package com.diermeng.designPattern.Facade.impl;

/*
* HeR
*/
public class Fund ({
/ /PR
private Stock stock;
/ /7 W E £
private NationalDebt guozai;
/ / FEWIIE

private Futures futures;

//RRETTE SEBIAG S W A

public Fund () {
this.guozal = new NationalDebt () ;
this.stock = new Stock() ;
this.futures = new Futures():;

/ /A PG
public void fundA() {
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this.guozai.buy() ;
this. futures.buy () ;

}

/ /B Fihkp 2y

public void fundB() {
this.guozai.buy() ;
this.stock.buy () ;

}

//C Fhbk4p 2y

public void fundC() {
this. futures.buy () ;
this.stock.buy () ;

/ /D Fhihk4p il

public void fundD() {
this.guozai.buy() ;
this.stock.buy () ;
this. futures.buy () ;

}
e MR v, ARSI R PR

package com.diermeng.designPattern.Facade.client;
import com.diermeng.designPattern.Facade.impl.Fund;

/*
* R ) g
*/
public class FacadeTest {
public static void main (String[] args) {
/IR HESER

Fund jijin = new Fund();

AL kIR WIRES
System-out.println ("‘k**‘k**********k***k***k***k****") 8
jijin.fundA();
System-out.println ("‘k**‘k**********k***k***k***k****") 8
jijin.fundB () ;
System-out.println ("‘k**‘k**********k***k***k***k****") 8
jijin.fundC () ;
System-out.println ("‘k**‘k**********k***k***k***k****") 8
jijin.fundD () ;

System-out.println ("***************************") ;

}
it S5 R W R P

Kk Ak hkk Kk hkhkkhkhkhkkhkhkrkkhkrkkkhkhkkxkhxkk*x
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g 3K [ 5
391

kkkkkkkkxhkkhkkkkhkkxkhkkkhkkkhkkkkkxk
g 3K [ 5
VSR B

kkkkkkkkkxkkhkkkkkkhkkkkkkkkkkxk
391
VSR B

[JAEMESE
W ST 5
S B
5. INMERBIBHRE D
QD) W=
AN AT T P — AN — XS AN 1, — 5 T n] LUBE SR /N R AR 1 R G2 a1 B FE K
2, MBI RGRIMTRFE S s 59— 51, Wl /NGE RGAER 1 R HAT HREAS H, W]
PLGEE AN, XN RGN T R G A5 1K) R0 .
(2) s,

AR OGNS RGP AL I R BRIY, MIXAN AR EJE, RS T AN RGN T RS
WP RS

6. IR R SKRRE A& v

— i, AN TR A

(1) A= DNEEN T RGP AR AR O . RGAETE N AN W I8 44 111 A8 75k ik
2%, Al PN AT DU AN R Gon 1 R G0 R I Ry it v, i 00 S o S 4 4 0 P (4 20
A] LB AR e R G AT

(2) GIREAPRE AT LK — A1 R G e 10 i S AR 7 R G B PR, Xatde
T RGOS A B A

(3) LEMEE—NE RS K I, mT DA AR e SR — AN 2 RO A B
Ui, 2522 MR TEEE AN TIES, AW )ZE 52 Z R R

AN R — R 202 N A, BN FRATTEN Y MVC R A T AR . 78
MVC Rt , B — 2 A TR B s oAb Z R gn 1y, FURl 252 2 TR 4 0 A R
Al XKKH T TR

7. REETR

— W, AR R IR A N RGP U AN O, (R IX A
ANBRGH T RGN EIEAZH, BEAMB RS A DL AN B85 7 R4 H..

WSS T, HAeME, MMM T eI, 1 Bl LLALA 2 NASE 4
WA B PG o
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5.3 Facade R1MRTVE N PN

Facade B i Ha(7E INT H AR 7R & B W R PR

A LAAEEE WA Y, Facade Wit BEaUe it T 35028 C/CHALARINLE], SEAEA AT X 41
IS5 BG4 0, XA AR 25 S M A 1) S A A8 LN R A C/CH+ARRYS, &R
4813 “Easy to change”.
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5.4 Facade R1HRTE NOK PRI A

Facade ¥l ¢ 7E NDK H W] WA 5T _E 9 i& Facade BETHREEAE INT I AT, 2k &1 s

I 55 NKIEBRSKRR

1. NDK Hgit#s

(1) i3 NDK $24E)— R4 TR, n] LLLEBAT CRENT S5 (s 3 T A A sl B AT A
C/CHHARHS I NI RE Y o

(2) NDK A] PL H 8k A so FEFN Java ACHEFT 00 B FHFE P i 2 1 apk b, A K HIER
ENEAR N &

(3) NDK #2t 7 CHa#fEfE (libe). Ar#ERC7%E (libm). 4% (libz). Log & (liblog)
2, ARH T A C/C+HACRL K TT & -

2. NDK B9F 2
(1) SZRFIDIREAT IR, mT LR A C/CHIEAZ AR+
(2) NDK AHu ) C/CHARRLILIEF R i %
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(3) KM T NDK JFA e, NIRRT A, iR A e A F -7 & _Eigtr,
] e it O AN A R so JBESCAT

B 56 NOK SRS

B FATEKE —F Android 52328/ &, i FEFTR.

Android #%/0%F R7E T %1 Android & RIEEIF I EADEE, WX —ri Bk, &
kAR 25 2 PR R A 2 IRAEAY Android B BETFHLIRERIM EZ& HTC, =& BIEP 5%, X
JUAR A /) B 2 AT I A BRI R S ), 1 HIRATTIE T BRI, 1X LS Android & HET
WUEA RS R 1, BE R TE . S 2 .

K TAESFNY KA A (A, Android K500 F1i& T HAL f@f4HESEAT Application
Framework #X/FHESE

NDK JE i INI HUEAE T Java SAHLE) C/CHHRED, TiAHLE) C/CHRHEH v LLFS 401
FHREAF (R . IXRETT R I R GERFE Pl AT T M5 (0554 77
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NDK 6B 485 BAT BRI R
(1) CJRJE A FAm L IND AL 625 F ) i N R o

(2) MR T NDK SRR, 3T BLRAT AR P S BB 1R AT
PFh, AEFAFI TN bR .

(3) NDK &N A ARG FAH T AR 9 A 0 Tl

W 57 NKS=tE

Android SDK [f] DOC H1{£] Android ZEA4 1R K B 7

— M, M MRS APLJE Android [¥] libraries 12 —ANEH 4F LS, IXFE, Android
RIS AL T LUE I NDK SRAEH] Z2 kg5, A7 i8] T Android T-HLJ RS2 T
MR S5BRAE AT S Android NIRE R JT A3 105 A AH B AL RE /T .
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Ul SRR T RIS R BIHOR, T30 ListView S8 INZEIR, ListView 43
INEEHAR, Widget 4ife, PopupWindow, HiE XFR@F:, £ i, 45iThae. HihiThagix s
AT DA R 538 FH P AR5 (R B AR BEAT T JE W 4l B0 UHg
— . ListView Sebm#ak £ A

FERC PP N 283 B By 2R BR300 s RS B 1 3 P Py i A R AE AR
(¥ ListView s B SATIRZ s B2 L1 B R AR R 55 g 2 AN 52 TSR % il L, 175 Android M
FIRERPIT RS, OB IR IMERE T ListView Sl sk .

ListView (115325 A% BA B K 2R 45 33 Al Android & i i 2%, 1R 43 BIEAT VR«
1. BRE#Fih

IR 55 o LB AR A (I Rk oAl ], g R e R s

(D GIE—3h&K Web T, T4 ServerForAsyncPictureLoading.

(2) BUEE B Ry FITE I A S AR L P AR T8 E

F WebContent H g F A4k images 301, SRIGAEZ IR FCE 2L .
(3) B EL 2 i) &R A5 R XML SO

¥ WebContent H 3% N4 4 listForPictures.xml ] XML 3CAF, F4F 1% XML XA
B B HIE B, S8 RUE I BAR N A0 B

<?xml version="1.0" encoding="UTF-8"?>

& A

<images>
<image src="http://192.168.1.39:8080/ServerForAsyncPicturelLoading/images/
1.gif"/>

<image src="http://192.168.1.39:8080/ServerForAsyncPicturelLoading/images/
18.Jpg" />
</images>

(4) FE I B RS54 -

RATIFIEATZ Web LR, Hiii “Run As” — “Run on Server”, %F¥ “Choose an existing server”,
—YERHENR S, $idi “Finish” BRI 58 Web TRER) R A REAT o

i\ http://localhost:8080/ServerForAsyncPictureLoading/listForPictures.xml %12 I & i i
K, BIA R R XML %

FeATTnr DAALE TE 3 S0 2% Aokl 6 e Web IR 55 a8 2 At ke B, wn R E R R
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WAy, &k, JIRgsasimi TAE R

2. Android & Fif

(1) BIE#E—4 4 AsyncLoadingPictures [f] Android T.f%.
(2) Bt .

FUHEAE XML SO 1, PR ZER] ListView S 5w B, BT LAFRATT 75 2244 24 main.xml
RIS, ABSUE ARSI BT .

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent"
>

<ListView
android:layout width="fill parent"
android:layout height="fill parent"
android:id="@+id/listView"
/>

</LinearLayout>

[AIIF R A ListView AR Ttem 20 7x—5K B, R IRATTTEEAE layout H s FEIZE—A
IR item ) XML SCAF, ZFKA list_item.xml,

7E list_item.xml WU FEZE R B R — ok B R BT RT, LS N TR .
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<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
>
<ImageView
android:layout width="50dp"
android:layout height="50dp"
android:layout marginLeft="5dp"
android:id="@+id/imageView"
/>
</LinearLayout>

(3) Al ListView (& HLES o

i ListView T2 WR WA, 2NN A AT 2N GRS, FATE. ImageAdapter
£} ListView HJIERCL, ImageAdapter 75 24k H BaseAdapter, iS5 A W TR,

package com.wangjialin.asynloading.adapter;
import java.io.File;
import java.util.List;
import android.content.Context;
import android.net.Uri;
import android.os.AsyncTask;
import android.os.Environment;
import android.view.LayoutInflater;
import android.view.View;
import android.view.ViewGroup;
import android.widget.BaseAdapter;
import android.widget.ImageView;
import com.wangjialin.asynloading.picuture.R;
public class ImageAdapter extends BaseAdapter(
/ AT B AR AR A
private List<String> data;
/7 BRBE I Ttem (A R SCHE
private int sourceid;
/ /A R SEBIAE R
private LayoutInflater layoutInflater;
/ /W% LB B R SCAE SO EORAF 2O AS S b i
File saveDir;
/**
* TS R T
* @Eparam data ElfMEAERIES
* @param context MAFRFHI{ER LRI
* @param sourceid WaNFREKE AT RSO
*/
public ImageAdapter (List<String> data, Context context, int sourceid) {
this.data = data;
this.sourceid = sourceid;
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/ /ST AT JR) ST IR S A
layoutInflater = LayoutInflater.from(context);
/ /1% sDCard MM H R N EIE A 4FRN “cache” HISCIER
saveDir = new File (Environment.getExternalStorageDirectory(),"cache");
/A ESE AR, G AN SO
if (!saveDir.exists()) saveDir.mkdirs() ;
}
@Override
public int getCount () {
/AT RN R 2 bk
return data.size();
}
@QOverride
public Object getItem(int position) {
/13RI EALE I ) AR
return data.get (position) ;
}
@Override
public long getItemId(int position) {
/AT R AR
return position;
}
@Override
public View getView(int position, View convertView, ViewGroup parent) {
// AR
ImageView imageView;
/ /IR TK B B il BCE T GeAT N
if (convertView == null) {
/1 SEIAGIZ Ttem (A6 R SCAE
convertView = layoutInflater.inflate (sourceid, null);
/ / EWNZAT SRS I E e BRI 4S imageView
imageView = (ImageView) convertView.findViewById (R.id.imageView) ;
//WEX imageview M5 H, X ATLAEHT

convertView.setTag (imageView) ;

telse{

/ /3158 ImageView

imageView = (ImageView) convertView.getTag() ;
}
/1 s

showImageAccordingAsyncTask (imageView, data.get (position));
//IR[BIEEAS Ttem FIFLE
return convertView;
}
/*
private void showImage (final ImageView imageView, final String imagepath) {
final Handler handler = new Handler () {
public void handleMessage (Message msg) {
imageView.setImageURI ( (Uri) msg.obd);//BRiEH
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Runnable loadImageTask = new Runnable () {
public void run() {
try {
Uri uri = ImageService.getImage (imagepath, saveDir) ;

handler.sendMessage (handler.obtainMessage (1, uri));
} catch (Exception e) {
e.printStackTrace () ;

i
new Thread(loadImageTask) .start () ;
}
=
/‘k‘k
* il AsyncTask REREH
* @param imageView
* @param path
%/
private void showImageAccordingAsyncTask (ImageView imageView, String path) {
/ /B AsyncTask
LoadImageTask task = new LoadImageTask();
/ /S8 54T doInBackground ()
task.execute (imageView, path);
}
private final class LoadImageTask extends AsyncTask<Object, Integer, Uri>{
ImageView imageView;
String imagepath;
@Override
protected Uri doInBackground (Object... params) {//FEWHE, BITHE LR
/ /AR A Imageview

imageView = (ImageView) params[0];
// AFE A2

imagepath = (String) params[1l];
try {

/1 INZ% ESRAT B I AE AN sDeard

return ImageService.getImage (imagepath, saveDir) ;
} catch (Exception e) {

e.printStackTrace () ;

}

return null;

}

@Override
protected void onPostExecute (Uri result) {//doInBackground () RI%5RENZT
W%, BATHE UT 4%
imageView.setImageURI (result) ; // B A

}

(4) 9515525 ImageService.
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ImageService 75T I Z% N BIFAEAM ) SDCard 247X L6 18] ).
%S ImageService M25UY, WA xR,

package

com.wangjialin.asynloading.utils;

import java.io.File;

import java.io.FileOutputStream;

import java.io.InputStream;

import java.io.OutputStream;

import java.net.HttpURLConnection;

import java.net.URL;

import java.util.ArrayList;

import java.util.List;

import org.xmlpull.vl.XmlPullParser;

import android.net.Uri;

import android.util.Xml;

public class ImageService ({

/**

* IREE R, BAZAATIRE
* @param path
* @param saveDir

* @return

* @throws Exception

*/

public static Uri getImage (String path, File saveDir) throws Exception({

}
/**

/ /i3t MD5 TR IR RGAT 3L 44
String filename = MD5.getMD5 (path) + path.substring (path.lastIndexOf ("."));
//4E sDCard K] cache Hzx N7
File imageFile = new File(saveDir, filename) ;
/AR SO AT B [BIAE SR urd
if (imageFile.exists ()) {
/ /IRBISCARI Urd
return Uri.fromFile (imageFile) ;
}
/ /33 SO R AR A ST P % B
HttpURLConnection conn = (HttpURLConnection) new URL (path) .openConnection () ;
/ /BRI [A] )y 5 Fbg
conn.setConnectTimeout (5000) ;
//VCE " GET " IR A2 B SR A
conn.setRequestMethod ("GET") ;
/ /AR ERPRASTE R 200 MR 7RI K %)
if (conn.getResponseCode () == 200) {
/ /AR - F5 e AR B R AP BHEA MY sDCard [ cache HH
copyStream (conn.getInputStream (), new FileOutputStream (imageFile)) ;
/ /RZE R AEA R urd
return Uri.fromFile (imageFile) ;
}

return null;

* JERS LA T REI A
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* @param inputStream
* @param outStream
* @throws Exception
%/
private static void copyStream(InputStream inputStream, OutputStream
outStream) throws Exception{
//FFRE 1KB INZEAT, LR
byte[] buffer = new byte[1024];
int len = 0;
/7 AN I 4 B R R A7 21 A
while((len = inputStream.read (buffer)) != -1){
outStream.write (buffer, 0, len);
}
el CE: 2PN
inputStream.close() ;
/ /Wl T 5% P A b ST A R
outStream.close();
}
/‘k‘k
* NI B RICE T BB A R Pl R A R
* @return
* @throws Exception
%/
public static List<String> getImageInfos () throws Exception{
/ /IR REF MRS A LI ) XML SCIF) AR
String path = "http://125.34.55.167:8080/ServerForAsyncPictureloading/listFor
Pictures.xml";
/ /RS S
HttpURLConnection conn = (HttpURLConnection) new URL (path) .openConnection () ;
// VBRI I [E] 2y 5 Fh
conn.setConnectTimeout (5000) ;
/ /L GET Y7 SRR R 45 L 1) S
conn.setRequestMethod ("GET") ;
/ /AR IED Fy 200 W AT SR Ll
if (conn.getResponseCode () == 200) {
/ /R XML 3L
return parseXML (conn.getInputStream()) ;
}

return null;

/‘k‘k
* R AN I 4 - FE XML SO
* @param xml
* @return
* @throws Exception
%/
private static List<String> parseXML (InputStream xml) throws Exception/{
/S A ICER R String B List RAFMEMAT R XML (142
List<String> paths = new ArrayList<String>();

/ /B —A PULL fi# T2

107



#RizAndroid 4.0 NDK##2

XmlPullParser pullParser = Xml.newPullParser();
A" & wo 2 GE TN v AN T
pullParser.setInput (xml, "UTEF-8");

/ BRAFIRTFIR

int event = pullParser.getEventType () ;

/ /AEF U AN EANWTE T

while (event != XmlPullParser.END DOCUMENT) {
if (event == XmlPullParser.START TAG) {
/ /IR image Tk M BEBCH i) Iy ) A2
if ("image" .equals (pullParser.getName ())) {

paths.add (pullParser.getAttributeValue (0)) ;

}

/ /343 F—A> PULL I

event = pullParser.next () ;
}
/ /IR XML SCAE AT 0 B BR A

return paths;

}

7F. ImageService it | T PULL N8 KT XML SCAF.

3. Pull &4t XML

(D) SFrdds, JANLESE EATTH RN Z, 1E service JZ B 2K PullPersonService..
(2) %5 PullPersonService [FIMV 454X,

package com.wangjialin.service;
import java.io.InputStream;
import java.util.ArrayList;
import java.util.List;
import org.xmlpull.vl.XmlPullParser;
import android.util.Xml;
import com.wangjialin.domain.Person;
public class PullPersonService {
public static List<Person> getPersons (InputStream inStream) throws Exception{
Person person = null;
List<Person> persons = null;
XmlPullParser pullParser = Xml.newPullParser();
pullParser.setInput (inStream, "UTF-8");
int event = pullParser.getEventType () ;/ /bR —AFfF
while (event!=XmlPullParser.END DOCUMENT) {
switch (event) {
case XmlPullParser.START DOCUMENT:
persons = new ArrayList<Person> () ;
break;
case XmlPullParser.START TAG:
if ("person".equals (pullParser.getName ())) {
int id = new Integer (pullParser.getAttributeValue (0)) ;
person = new Person();
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person.setId(id) ;
}
if (person!=null) {
if ("name" .equals (pullParser.getName ())) {
person.setName (pullParser.nextText ()) ;
}
if ("age".equals (pullParser.getName ())) {
person.setAge (new Short (pullParser.nextText ()));
}
}
break;
case XmlPullParser.END TAG:
if ("person".equals (pullParser.getName ())) {
persons.add (person) ;
person = null;
}
break;
}
event = pullParser.next () ;

}

return persons;

il

int eventType = parser.getEventType()/& Pull fi##T 25 )28 — AN Fik. & v LLER], XA
JHERR BIESE int R, XU FTITE R, Pull T 28R BIRE— DN, K
LT —AME S . Pull fRFTE C4 e T IX 5 ANH R, I HX T, AU 5 A,
XmlPullParser.START DOCUMENT: FF45f##T; XmlPullParser.START TAG: Fi{JC
% ; XmlPullParser. TEXT : fi# #1 3 A ; XmlPullParser.END TAG : %% W JG % ;
XmlPullParser. END DOCUMENT: 45 KAl HT o

parser.getEventType()fil & T 55— AN, M5 XML (1152, Hajte W e TG Tt 3¢
Fo Bimnt parser W EE) 15 parsernextOfit R N — N, R ZTTEEAIR
BIER, 76 Pull fil N — SR FER, FRATWEIRFZFAN “fF57 o W RR0
{55 14T switch #4E

parser.getAttributeValue(): IRTFAHN BYERE. EAPIFIEA, wLGEE EIERR ],
Wrr el (s, JE@res) TRy,

(3) a5 B oA 77 PullPersonService

package com.wangjialin.xml;

import java.io.InputStream;

import java.util.List;

import javax.xml.parsers.SAXParser;

import javax.xml.parsers.SAXParserFactory;
import android.test.AndroidTestCase;
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import android.util.Log;
import com.wangjialin.domain.Person;
import com.wangjialin.service.DOMPersonService;
import com.wangjialin.service.PullPersonService;
import com.wangjialin.service.SAXForHandler;
public class PersonServiceTest extends AndroidTestCase {
private static final String TAG = "PersonServiceTest";
public void testSAXGetPersons () throws Throwable{
InputStream inputStream = this.getClass () .getClassLoader() .
getResourceAsStream ("wangjialin.xml") ;
SAXForHandler saxForHandler = new SAXForHandler () ;
SAXParserFactory spf = SAXParserFactory.newlInstance() ;
SAXParser saxParser = spf.newSAXParser();
saxParser.parse (inputStream, saxForHandler) ;
List<Person> persons = saxForHandler.getPersons() ;
inputStream.close() ;
for (Person person:persons) {
Log.1i(TAG, person.toString()):;
}
}
public void testDOMgetPersons () throws Throwable{
InputStream inStream = this.getClass () .getClassLoader() .
getResourceAsStream ("wangjialin.xml") ;
List<Person> persons = DOMPersonService.getPersons (inStream) ;
for (Person person : persons) {
Log.1(TAG, person.toString());

}
public void testPullgetPersons () throws Throwable({
InputStream inStream = this.getClass () .getClassLoader () .getResourceAs
Stream("wangjialin.xml") ;
List<Person> persons = PullPersonService.getPersons (inStream) ;
for (Person person : persons) {
Log.1i(TAG, person.toString());

}
(4) AT

Figt s “PersonServiceTest” [ Outline #LEH ] “testPullgetPersons ()”, #E# “Run As”
N “Android JUnit Test” H 2535 N R QI Qi SRBHES ARG sl 1)3E, W<y B 30 JE 2
B E N R IR T Hoc TN

BB #Lt LogCat H1HY “PersonServiceTest”, ‘W HAENT IS, W F RPN
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24 4

IAng=w

WIS 5 ANFAERULAS R, it REMR AT BA T 2200 XML, T 4 5 i 511 Pull fi#
Bras i, B B th RE A IX AN ERBOE I 1 i T RE D T, Bt MERIEFH R, 11
H SAX firdstrERe, EMmiS b, MBH SAX IBA KD . [FINAA DOM A Fl Z B4
IREGH

.. ListView 7 sl &K A

WRAE ListView SRR 280, #iltn, 7€ ListView F 2 EoR 500 4885, Bl 75 2
iR ListView (173 GUMBEAR T, U AR — R MEAT S n8cdb ok i) 1, 25 IRHAFEI ), 33
FH P B IR S5 A RS R 1R P ARG

IR A R BEAN RTINS
(1) fgE—14~4 4 BatchLoadingListView ] Android ..
(2) g5 RIS

FHHEAE mainxml YRS, KIS ListView HEAS Ttem 277772, list_item.xml
HARNEW R R,

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
>
<TextView
android:layout width="match parent"
android:layout height="wrap content"
android:textSize="18sp"
android:id="@+id/name"
/>
</LinearLayout>

N T ERADERSEZ A, BADUUREEA Ttem WoRSCARNE . [FII AT 75 ZEn8c5dh:
RS R T, AEX BLIRAT R 2 os — AN BRI 0 B R U W I i) S0, i A S AR T
loading.xml #', 41 N,

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
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android:layout width="match parent"
android:layout height="match parent"
android:orientation="horizontal"
android:gravity="center"
>
<ProgressBar
android:layout width="wrap content"
android:layout height="wrap content"
style="?android:attr/progressBarStyle"
/>
<TextView
android:layout width="wrap content"
android:layout height="wrap content"
android:textSize="22sp"
android:text="4E EAME, HEHE. ..
/>

</LinearLayout>

(3) B %RK.

M 4528 2 BEE e DLW B 8, — S, T B DU ) e B A R A AR HE
W B IAEM G . AT, IR LR YR A A List H, k2538 PersonService [P %
W s

package com.wangjialin.service;
import java.util.ArrayList;
import java.util.List;
public class PersonService {
/**
* @param offset
* @param maxResult
* @return
=
public static List<String> getNames (int offset, int maxResult) {
List<String> names = new ArrayList<String>();
names.add ("EZFKMINE A Android FFE: KK Android MHITFASERK") ;
W e
names.add (" EXRMNFE —+ A& Android 14E: Ut Android FIMEEESS") ;
return names;
}
}

AU, AEVE I 770 252510 getNames J5vER, /7 B4R N ATk (90 s 2 L&
IR RSB A TR TR, B UHSaR [E] T [FIRE 0 25080
(4) 'S5 HIZE Activity.

package com.wangjialin.batchloading;

import java.util.ArrayList;
import java.util.List;
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import android.app.Activity;
import android.os.Bundle;
import android.os.Handler;
import android.os.Message;
import android.util.Log;
import android.view.View;
import android.widget.AbsListView;
import android.widget.AbsListView.OnScrollListener;
import android.widget.ArrayAdapter;
import android.widget.ListView;
import com.wangjialin.service.PersonService;
public class BatchLoadingListViewActivity extends Activity {
//F ListView
ListView listView;
/ /A AN E R 2
private ArrayAdapter<String> adapter;
/ /IR — AN B R I SR
List<String> data = new ArrayList<String>();
// FE I AL
View loadingView;
@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;
/1 SEIAR IR ]
loadingView = getLayoutInflater().inflate (R.layout.loading, null);
//SEBIEALE LA, R o 2
adapter = new ArrayAdapter<String>(this, R.layout.list item,R.id.name, data);
/ /AL ListView
listView = (ListView) this.findViewById(R.id.listView) ;
//BEE 1istview KI5
listView.setOnScrollListener (new ScrollListener());
//WHE listView [FIGEAL &S
listView.setAdapter (adapter) ;
}
// BT 00 BRSO TR 1, BT — s =il

int nextpage = 1;
[/ AR T RG], BOAE R 0, BIZE—BUIRGIN 0
int currentpage = 0;

//1listView 11T 2519 SEI
private final class Scrolllistener implements OnScrolllListener(
/ /BB IEIE) Ttem B4 20 &
private int number = 20;
@Override
public void onScrollStateChanged (AbsListView view, int scrollState) {
Log.i("Test", "onScrollStateChanged (scrollState="+ scrollState + ")");
}
@Override
public void onScroll (AbsListView view, int firstVisiblelItem,
int visibleItemCount, int totalItemCount) {
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Log.1i("Test", "onScroll (firstVisibleltem="+ firstVisibleIltem+
"visibleItemCount="+visibleItemCount+ "totalItemCount=
"+totalltemCount + ")");
//listView.getLastVisiblePosition ()
if (firstVisibleTtem + visibleTtemCount == totalIltemCount) {//F—I
if (totalltemCount>0) nextpage = totalltemCount / number + 1;

if (currentpage!=nextpage) {
listView.addFooterView (loadingView) ; // B/~ IELEMNZL
[/ ITTERE G EE S, RIGRIRHE )
handler.sendMessageDelayed (handler.obtainMessage (1, totalltemCount),
3000) ;
currentpage = nextpage;

}
Handler handler = new Handler () {
public void handleMessage (Message msg) {
/ /EEE Nk
data.addAll (PersonService.getNames ( (Integer)msg.obj, 20));
/ /A ListView RlFTHERYIH B
adapter.notifyDataSetChanged() ;
/B MESE R, RN

listView.removeFooterView (loadingView) ;

}i
}

(5) st ListView 23 5UMZRIH .

FAE AR TR ) BPR, Bdi e s, arh ) EPms, S8dia
TR, Wi —ut, s GO PR,
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X ListView 43 TUIMZRE AN L .
(6) k.

T A A ) AR R BRI R, AT TR AR 5 2R %2 ListView 43 7N
HHEAR R UWATIZAT I
B 5CHE handler HP4T BT, W N EFTR.

[A] I 7E onCreate /775 H 4T _EWr sk, Wi EHTR,

B JaAE listView (W25 1¥] onScroll J7ikH 4T B, Wi R EPis.

LA 1T ey, S Pon M DR i “Yes” RIATBEAISALE, W N EPs.
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nPUEH, 2473 T onCreate 7k,
FODAR, BT T S RREERE Fo, BEA W B FRIALIE

SREEAZ N FO PREERE, —HisfT 2l b E PR X .

B A] PUA B firstVisibleltem  visibleltemCount. totalltemCount [FJ{E ¥4 0, 41 F E R,

% N REERE Fo, HbiaAT 20 T B P X
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[ firstVisibleltem. visibleItemCount. totalltemCount FJ{H 4 0, FTLASAE AW 2 BT,
WHLEN T 5AFER]AN, currentpage IWIER{E A 0, 1M nextpage MIHIUGE N 1, Fin— FALHS
ZAFFIWT R AT :  if(currentpage!=nextpage)o

VRIS E AP R AOARRS DAk, i R B s

FERAT LU A Z B R I AT ORI T BT o

R IGERE F8, BRI Rk 200 T & s X

—HEAZT F8 PAER, REiT R E PR
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PRI R AT ORI S ) PR, A 20— 8, s GO EPs.

PRI AR IZAT (K X 3 B s o

BTATAT LRI, i obj FUMEZ 20,

DAL Ay S IS S N 23585 — D s, S T DAd A () R R Sk 24
. Widget ZiFE 6%

1. Widget N fif=

7£ Android b % b KA 2B W UEAE QD (2D BT, Skt B IR oG HE A 1) “ Widgets ™,
RS EeBe) Widget FXTUEHE, 1™ () ElFR. gLt i —A Widget RIn[Hi%
Widget IR 510, #lan, %F “Analog Clock”, W4:7E Android ff) Home Ji# & [ R JFia
1T1% Widget, W'~ ) EPR.
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AL 1% Widget & — A4,

FATT En's Widget 1R R7E T

o 24t Android MM/ F I PE I 7 =

o UUTHRERHISRRIHAfE S, WBE. KA. IBRE, TRl Widget U7 U RBLA I
2. Widget 4rf2 38k

(1) #—AN4FR N Widget ) Android TF2,

(2) #EL—/N2FK A TimeWidgetProvider [¥] Widget, Fifi Widget 52 AR 04201 48 7K
AppWidgetProvider.

PR E S — 2 A a5, AUE W R PR

package com.wangjialing.widgetsuit;
import android.appwidget.AppWidgetManager;
import android.appwidget.AppWidgetProvider;
import android.content.Context;
public class TimeWidgetProvider extends AppWidgetProvider ({
@Override
public void onDeleted (Context context, int[] appWidgetIds) {
super.onDeleted (context, appWidgetIds) ;
}
@Override
public void onEnabled (Context context) ({//—IRASINZEBAHEH
}
@Override
public void onDisabled (Context context) {
}
@Override
public void onUpdate (Context context, AppWidgetManager appWidgetManager,
int[] appWidgetIds) {
}
}

FATE—F AppWidgetProvider HI4k K454, W N E TR

119



#Bi5t Android 4.0 NDK#372

d b 4 DIvauLasimeLcIivel - daiiuluid suiieni
= '@ AppWidgetProvider - android.appwidaet
G TimeWidgetProvider - com.wangjialing.widgetsuit
TimeWidgetProvider - com.wangjialin.widget

Al LAFE ) AppWidgetProvider 4% 7% | BroadcastReceiver, /& )i AppWidgetProvider Zk7&
F /& —Ff BroadcastReceiver, YRS A7,

public class AppWidgetProvider extends BroadcastReceiver ({

(3) %W'5 AndroidManifest.xml #1¢F Widget [FWECE SCAF, @1 N PR,

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.wangjialing.widgetsuit"
android:versionCode="1"
android:versionName="1.0" >
<uses-sdk android:minSdkVersion="8" />
<application
android:icon="@drawable/ic_launcher"
android:label="@string/app name" >
<activity
android:label="@string/app name"
android:name=".WidgetActivity" >
<intent-filter >
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
<receiver android:name=".TimeWidgetProvider" >

<intent-filter> <action android:name="android.appwidget.action.
APPWIDGET UPDATE" />

</intent-filter>

<meta-data android:name="android.appwidget.provider" android:
resource="@xml/time widget" />

</receiver>
</application>
</manifest>

FATIHE receiver 717 5 H A B T RUTIEE S2 Y TimeWidgetProvider , [F]I7E meta-data Hii i
mete-data "] android:resource JEMEK A T Widget HIJEMERCE SCHE, BN E SO S I
Widget 76 M _FB/RFHRIK. %8, st S5 B

(4) %'5 Widget [ & S0
f£ AndroidManifest.xml H 7 Bf] ¢ T Widget B E SCAFIAE LW S R,

<meta-data android:name="android.appwidget.provider" android:resource="@xml/
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time widget" />

e, FRATHEAEAE res Hax FBTE A xml Hx, JFAE xml Hsg$ @z 3&ATH
time_widget.xml At & 1.

405 Widget (1))@ PERCE SCAF time widget.xml, AW R R,

<?xml version="1.0" encoding="utf-8"?>
<appwidget-provider
xmlns:android="http://schemas.android.com/apk/res/android"
android:minWidth="294dp"
android:minHeight="72dp"
android:updatePeriodMillis="0"
android:initiallayout="@layout/timewidget"
>
</appwidget-provider>

TERCE S A BT T Widget ()5 /NS FERTR B, G B & DR 0, RUANTER, 3d)
KH T A5 Service BTN FINERCE SCAEARE T Widget W IR EC & SC1E R
layout | ) timewidget.xml .

(5) 9’5 Widget FIHILHAT = ST
7E Widget )& PEEC & SCAF time widgetxml W5 T Widget 4] 45 A7 ]/ SCAE

timewidget.xml,

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
>
<TextView
android:layout width="match parent"
android:layout height="wrap content”
android:textSize="22sp"
android:text="This is widget"
android:textColor="#ffffff"
android:id="@+id/title"
/>

</LinearLayout>

AL, FRATEELE Widget b b TR T — AN SCAR S
(6) ZiEk55fLa.
TimeWidgetProvider V4SS0 Fros .

package com.wangjialin.widgetsuit;
import java.text.SimpleDateFormat;
import java.util.Date;
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import java.util.Timer;

import java.util.TimerTask;

import android.app.PendingIntent;

import android.app.Service;

import android.appwidget.AppWidgetManager;
import android.content.ComponentName;
import android.content.Intent;

import android.os.IBinder;

import android.widget.RemoteViews;
/**

* HH widget RS
* Qauthor Android
=
public class UpdateService extends Service {
/) A E N
private Timer timer;
@Override
public void onCreate () {
super.onCreate () ;

/I SEBIE I 28 0 Ja 6 efe

timer = new Timer (true);
[ /AR IR E A% b, IR R ESLRUB 3z 5, Bk 1 Beiiir—x
timer.schedule (new UpdateTask(), 0, 1000) ;

}
/‘k‘k
* 8 X8 BT 45
* Qauthor Android
%/
private final class UpdateTask extends TimerTask({
/[ FE R EAT B AT I 43 A B)IEAT run Jivdk
public void run () {
/ /¥ AL I TA]
SimpleDateFormat dateFormat = new SimpleDateFormat ("yyyy-MM-dd
HH:mm:ss") ;
/ /343 widget A RICIE
RemoteViews remoteViews = new RemoteViews (getPackageName (),
R.layout.timewidget) ;
// VB Widget A Jm SO P IR SCASE AR 7R 10 N 28 0 ks AR R 2 i I )
remoteViews.setTextViewText (R.id.title, dateFormat.format (new Date())) ;
/ /BN A3 WidgetActivity K
Intent intent = new Intent (getApplicationContext (), WidgetActivity.

class);

/ / CABRATO A 1 i I b B B g — A AR SR T 1

PendingIntent pendingIntent = PendingIntent.getActivity
(getApplicationContext (), 100, intent, 0);

/ /BB 2 SR A B I AT AR O R

remoteViews.setOnClickPendingIntent (R.id.title, pendingIntent);

//3FF widget HHLE

AppWidgetManager appWidgetManager = AppWidgetManager.getInstance
(getApplicationContext ()) ;
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//3H TimeWidgetProvider XA~ Widget, 45 EHIL remoteViews N Widget HINAE
appWidgetManager.updateAppWidget (new ComponentName

TimeWidgetProvider.class), remoteViews) ;

(getApplicationContext (),
}
}

/**

* YA TimeWidgetProvider ZRMH Widget HBM Home Fi[H_LiH kR
* I I E I AR AR, RIS SEH widget MINAS
%/
public void onDestroy () {
super.onDestroy () ;
if (timer!=null) {
timer.cancel () ;
timer = null;

}
@Override
public IBinder onBind(Intent intent)

return null;

{

}
I RAME S — T AndroidManifest.xml, J£#! UpdateService JIAFLH, 41 R iR,

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.wangjialin.widgetsuit"

android:versionCode="1"

android:versionName="1.0">
<application android:icon="@drawable/icon" android:label="@string/app name">

<activity android:name=".WidgetActivity"
android:label="@string/app name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />

</intent-filter>
</activity>
<l-- EX widget -->
<receiver android:name=".TimeWidgetProvider" >
<intent-filter>
<action
android:name="android.appwidget.action.APPWIDGET UPDATE" />

</intent-filter>
<meta-data android:name="android.appwidget.provider" android:resource=

"@xml/time widget" />
</receiver>
<!—— EXEH widget RS -->
<service android:name=".UpdateService"/>

</application>

<uses-sdk android:minSdkVersion="8" />

</manifest>
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(7) Wk Widget.
HIFBATREY, WIS N E R .

VLI HEAN Home FEF@ S I, JFRHLE4E, ST (A EIFTRIIR L. L+
“Widgets”, fE5#H XS IEHE AT LLA SIBATRIEE 1 Widget D2 ASEMIERSE, Wk D
K.

Herp “w LUNERPE”, I Home MRS DGR (A2 BN, AR Bos 7 HATE
My Widget, [FIRRERMEF R — U0, ABIEERCR AN GO PR,
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4. H%E X TabHost

1. Tabhost Bk %=

TabHost —>HLARZE S N U AE TR AR, Wi s (A B, JATTR] DAY HeA
[A] () Tab GO, WIVIHBIECR AR, Wk ChD BPR.

TabHost 7 Android RN HIFE TF A A AR 2 N, JCHGEH] T2 Activity
R 2SN BT ) D REIE TR A5 L o

2. BEX TabHost ##12

(1) #— M2 MyTabHost [ Android T F2,
(2) FEES I

F S mainxml AU PR,

<?xml version="1.0" encoding="utf-8"?>
<TabHost xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:id="@+id/tabhost"
>
<LinearLayout
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical"
>
<!-- TabWidget f] id %4k "@android:id/tabs",
P Android HERMIPRAS S EMZ 1D ——>
<TabWidget
android:layout width="fill parent"
android:layout height="wrap content"
android:id="@android:id/tabs"
/>
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<!-- A% Tab MEANENIUE FrameLayout,

FrameLayout [ id 2%l "@android: id/tabcontent™,
K24 Android HEZRPEARIS &% ID ——>

<FrameLayout

android:layout width="fill parent"

android:layout height="fill parent"

android:id="@android:id/tabcontent"

>
<= BRI ——>
<LinearLayout
android:layout width="fill parent"
android:layout height="fill parent"
android:id="@+id/pagel"
>
<TextView
android:layout width="fill parent"
android:layout height="fill parent"
android:text="—" & "
/>
</LinearLayout>
<l—= AWK ——>
<LinearLayout
android:layout width="fill parent"
android:layout height="fill parent"
android:id="@+id/page2"
>
<TextView
android:layout width="fill parent"
android:layout height="fill parent"
android:text="% " AMHRZEH"
/>
</LinearLayout>
<= BRI -—>
<LinearLayout
android:layout width="fill parent"
android:layout height="fill parent"
android:id="@+id/page3"
>
<TextView
android:layout width="fill parent"
android:layout height="fill parent"
android:text="% =AM HRZEH"
/>
</LinearLayout>
</FrameLayout>
</LinearLayout>
</TabHost>

T ERE AR A, $4 ) Android HEASYEARCID IR, AAUIHCE:

@android:id/tabs. {47 RE> Tab KEI N A AL 208 FrameLayout.
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B 'H N @android:id/tabcontent
(3) AT,
%% A MyTabHostActivity, HEAKNHNZUT R TR,

package com.wangjialin.tab;

import
import
import
import
import
import
import
import
import
public

android.app.Activity;

android.os.Bundle;

android.os.Debug;

android.view.View;

android.view.ViewGroup;
android.widget.LinearLayout;
android.widget.TabHost;
android.widget.TabHost.TabSpec;
android.widget.TextView;

class MyTabHostActivity extends Activity {

//FEH—/ TabHost &#%
private TabHost tabHost;

@Override

public void onCreate (Bundle savedInstanceState) {

}

super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

//ITERER, BOAK HE S AFIAE sbcard T
Debug.startMethodTracing ("MyTabHost") ;

/ /5B TabHsot

tabHost = (TabHost) this.findViewById(R.id.tabhost) ;
/ /WA E TabHost, {EZTEHINISKTA TabWidget H) id BE
tabHost.setup () ;

//5—> Tab I

TabSpec tabSpecl = tabHost.newTabSpec ("pagel") ;
tabSpecl.setIndicator(createTabView("ﬁ?*ﬁ?ﬁ);
tabSpecl.setContent (R.id.pagel) ;

tabHost.addTab (tabSpecl) ;

//HE A Tab I

TabSpec tabSpec2 = tabHost.newTabSpec ("page2") ;
tabSpecZ.setIndicator(createTabView("fﬁ::ﬁi"));
tabSpec2.setContent (R.id.page2) ;

tabHost.addTab (tabSpec?2) ;

/ /5=~ Tab I

TabSpec tabSpec3 = tabHost.newTabSpec ("page3") ;
tabSpec3.setIndicator(createTabView("fﬁEZﬁI"));
tabSpec3.setContent (R.id.page3) ;

tabHost.addTab (tabSpec3) ;

/ /R EFTFF TabHost I IERINIT IR Tab TLTH
tabHost.setCurrentTab (0) ;

@Override

protected void onStop() {
/ /A 1EAE AR SO H Sl sk H &
Debug.stopMethodTracing () ;
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super.onStop () ;
}
/‘k‘k
* HEX Tab ARSI E
* @param title
* @return
%/
private View createTabView (String title) {
// W SEIAL— A Gt A )R
LinearLayout linearlLayout = new LinearLayout (this) ;
[/ VB S AT SR T E T 1)
linearLayout.setOrientation (LinearLayout.VERTICAL) ;
/ /B MEAT R B
linearLayout.setBackgroundColor (OXFFFFFF) ;
// FEIESEBIA—A TextView
TextView textView = (TextView) new TextView (this);
// VB TextView W i) N A0 AL kR (1) 745 H
textView.setText (title) ;
//BEIHF AN FILL_PARENT
ViewGroup.LayoutParams params = new ViewGroup.LayoutParams
(ViewGroup.LayoutParams.FILL PARENT,
ViewGroup.LayoutParams.FILL PARENT) ;
/ /48 TextView ISR E M XIMA LA )R, IR 2R NE
linearLayout.addView (textView, params) ;
return linearLayout;
}
}

(4) MAFEFP .
BATRESY, ORI ER o

1BAT I -
3. TabHost iFi®t
T U 5 TabHost I8 4T AR AN R BE, N T FRATT—& K5I #r—F TabHost HU5A LS o
T 56KF— T TabHost 1) setUp /7%, KA MyTabHostActivity i H T 1% /7725,
//524514k, TabHsot
TabHost = (TabHost) this.findViewById(R.id.tabhost) ;
//WIME B TabHost, fEZTVEINPNEEASHIA TabWidget [ ID &HE
tabHost.setup () ;
HEN setup J5 2N HE:

public void setup () {
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mTabWidget = (TabWidget) findViewById(com.android.internal.R.id.tabs) ;
if (mTabWidget == null) {
throw new RuntimeException (
"Your TabHost must have a TabWidget whose id attribute is 'android.R.id.tabs'");
}
mTabKeyListener = new OnKeyListener () {
public boolean onKey(View v, int keyCode, KeyEvent event) ({
switch (keyCode) {
case KeyEvent.KEYCODE DPAD CENTER:
case KeyEvent.KEYCODE DPAD LEFT:
case KeyEvent.KEYCODE DPAD RIGHT:
case KeyEvent.KEYCODE DPAD UP:
case KeyEvent.KEYCODE DPAD DOWN:
case KeyEvent.KEYCODE ENTER:
return false;
}
mTabContent.requestFocus (View.FOCUS FORWARD) ;
return mTabContent.dispatchKeyEvent (event) ;

}i
mTabWidget.setTabSelectionlListener (new TabWidget.OnTabSelectionChanged () {
public void onTabSelectionChanged (int tabIndex, boolean clicked) ({
setCurrentTab (tabIndex) ;
if (clicked) {
mTabContent.requestFocus (View.FOCUS FORWARD) ;

1)
mTabContent = (FrameLayout) findViewById (com.android.internal.R.id.tabcontent) ;
if (mTabContent == null) {
throw new RuntimeException (
"Your TabHost must have a FrameLayout whose id attribute is "
+ "'android.R.id.tabcontent'") ;

}

PR AR B R, WSl IT findViewByld 177 33k 44 TabHost [1], A2 H
setup J7¥%.

1E setup J7 V5N HRHE el Nl AR AL £ TabWidget 11 id /& 77 2 3% R G 1R e BT %
I

mTabWidget = (TabWidget) findViewById(com.android.internal.R.id.tabs);

X IE A Db 24 TabWidget (1) id & &4 @android:id/tabs [ J51A: <!-- TabWidget ) id
W5 @android:id/tabs, R4 Android HESE (Y5 AL 2 A 1% id.

<TabWidget

android:layout width="fill parent"

android:layout height="wrap content"

android:id="@android:id/tabs"
/>
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U1 AT TabWidget 1) id ¥ & 4 @android:id/tabs, sl —MsAT IS4, W FPir.

if (mTabWidget == null) {
throw new RuntimeException (
"Your TabHost must have a TabWidget whose id attribute is
'android.R.id.tabs'") ;
}

ORELI B2 setup TV AIUEACAS, AT TARIAEZ T ¥ b B X FrameLayout F 58 25K -

mTabContent = (FramelLayout) findViewById(com.android.internal.R.id.tabcontent) ;
if (mTabContent == null) {
throw new RuntimeException (
"Your TabHost must have a Framelayout whose id attribute is "
+ "'android.R.id.tabcontent'") ;

}

WA UL FRATT L 20 Tab [N 25 J8CAE FrameLayout /1, [R]247511% FrameLayout (1] id #4254
@android:id/tabcontent, i FAT AT 7 SCAF IE X A1) <1-- A7 Tab 19 HEARNF LA
FrameLayout, FrameLayout [¥] id #4%0 }"@android:id/tabcontent", [X4 Android HEZEFIJEARAY
LA id.

<FrameLayout

android:layout width="fill parent"

android:layout height="fill parent"
android:id="@android:id/tabcontent"

>
WERARFE BB F REK, e — AT 7
if (mTabContent == null) {

throw new RuntimeException (
"Your TabHost must have a FramelLayout whose id attribute is "
+ "'android.R.id.tabcontent'") ;

}

Fi. HE X brdirt

HHT Android F-HLUF 5= BR ], IUAERORER 2 FIFE 776 - R I Android 2R 46 AR B F
FHRSRAE A SRS, IXRE—J7 1 T AR e S e — 20k, S 4h— 5 ml Lhgs o0 R H A R 16 5
S ],

2R Rk — N B SR BH AT B e bR R

(1) @4 FRHM CustomizedTitle 1Y) Android T.F%.

(2) w5 H o SCbREL R FLim

A A 5 SChR ) ST BT — layout H 3% N 1) cutomizedview.xml o1, PIEUT RN,

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
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android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent"
>
<TextView
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Hey,here is an customized title"
/>

</LinearLayout>

AT IS XML SO faf S s — B, 4R, BUNIR & — AN Sl oy, s
AR B O 5 229 S AT =B A bR 8 S

(3) %5 Activity 8% .

CustomizedTitleActivity )P &1 F s

package com.wangjialin.title;
import android.app.Activity;
import android.os.Bundle;
import android.view.Window;
public class CustomizedTitleActivity extends Activity {
@Override
public void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
L1710 7077 7777770777777 7777777777777 77777777777777
//requestWindowFeature (Window.FEATURE CUSTOM TITLE) WJii{E setContentView
Z AT
//JRFTET Android MARTHZSEL:HIbR A, a2l d 1 b A
//requestWindowFeature (Window.FEATURE CUSTOM TITLE) 4 FIAE 2L A1 75 2 H
T SR Py
L1707 7077 7777777777777 777777777 77777777777777777
requestWindowFeature (Window.FEATURE CUSTOM TITLE) ;
setContentView (R.layout.main) ;
/ /BB A E AR
getWindow () . setFeatureInt (Window.FEATURE CUSTOM TITLE,
R.layout.customizedview) ;
}
}

AT AR T, (R AT

7t Android GG, PO RS HIFREX, R HatNAERRI, P
requestWindowFeature(Window.FEATURE CUSTOM _TITLE)XZii{E setContentView < i #% 1 H .

(4) .

BATHRANBRE Y, BORT CA) KR,

2 customizedview.xml H[¥] LinearLayout JIl_F15 50 tf, k&S s A6, By
PR,
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<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent"
android:background="#ffffff"
>
<TextView
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Hey,here is an customized title"
/>
</LinearLayout>

PRI RS , Wh CAD EIR.

PRI B T — AN AR A R 82 SRR EAD J5 SO Iok 4 B ol B

ARG b ) S SCAEAE android REVEACHS corelres\res\layout 1 E R, CAFA N
screen_custom_title.xml, 25U R TR,

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:fitsSystemWindows="true">
<FrameLayout android:id="@android:id/title container"
android:layout width="match parent"
android:layout height="?android:attr/windowTitleSize"
style="?android:attr/windowTitleBackgroundStyle">
</FrameLayout>
<FrameLayout android:id="@android:id/content"
android:layout width="match parent"
android:layout height="0dip"
android:layout weight="1"
android: foregroundGravity="fill horizontal|top"
android: foreground="?android:attr/windowContentOverlay" />
</LinearLayout>

R A XML ST L T T TR 1«
e ?android:attr/windowTitleSize;
e ?android:attr/windowTitleBackgroundStyle;

e ?android:attr/windowContentOverlay .

iR B MEAE core\res\res\values\themes.xml SCAF A A% IRA -
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<style name="Theme">

<item name="windowContentOverlay">@android:drawable/title bar shadow</item>

<item name="windowTitleSize">25dip</item>

<item
name="windowTitleBackgroundStyle">@android:style/WindowTitleBackground</item>

</style>

@android:style/WindowTitleBackground ¥£31F core\res\res\values\styles.xml SC4H15E X :

<style name="WindowTitleBackground">
<item name="android:background">@android:drawable/title bar</item>
</style>

MPEACHS ] LLE Y, FrameLayout s [F& i), J5 I FrameLayout 22 HIHT [ 1

FrameLayout.

MIFACHS T LIS, J 2K X3 id B A @android:id/title_container, AT H & X1
X 357 id B4 @android:id/content.

DN AR GEN ] T BOAI & 1, Py DLk ), /5 2B BN AT «

o Xf T @android:id/title_container 1M 75, A TEMBEM Style SCHFIAT R style="?android:
attr/windowTitleBackgroundStyle";

o X T @android:id/content T 55, FAFF £42 25 android:foreground="?android:attr/ window

ContentOverlay" .

IR, NIRRT AR, BATE IR BRGNS, A n] DUE A A SRR 4%
HREGFRBAT B L

FETRER values SCHFSJE g SC— AN FRON styles.xml FEASCHE, IF40 5 AL MR,

<?xml version="1.0" encoding="utf-8"?>
<resources>
<l—— HARRFEN T, BSUHXINEHEE -->
<style name="mytheme" parent="android:Theme">
<l—— HEXAREIE RS -->
<item name="android:windowContentOverlay">@drawable/contentColor</item>
<!-— PR EE -->
<item name="android:windowTitleSize">55dip</item>
<I—— FRRAE R -—>
<item name="android:windowTitleBackgroundStyle">@style/myBackgroundStyle
</item>
</style>
<drawable name="contentColor">#00000000</drawable>
<style name="myBackgroundStyle">
<item name="android:background">Q@drawable/bg</item>
</style>
</resources>

TEFEASCAEF, BATAZE—A@drawable/bg LI
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7t res Hg Nr—A drawable U, FFAEIZSCAI T @A — N 4HFR 0 bg.xml 31,
HANBEWM TR,

<?xml version="1.0" encoding="utf-8"?>
<shape xmlns:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle">
<gradient
android:startColor="#00CCFE"
android:endColor="#3366FF"
android:angle="270"/>
<padding android:left="7dp"
android:top="2dp"
android:right="7dp"
android:bottom="2dp" />
</shape>

SERC R TAEJG, FeAT12E7E AndroidManifest.xml H R F 108 I 32 80, 48 0GP R TR .

<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.wangjialin.title"
android:versionCode="1"
android:versionName="1.0" >

<uses-sdk android:minSdkVersion="8" />
<application
android:icon="@drawable/ic_launcher"
android:label="@string/app name" >
<activity
android:label="@string/app name"
android:name=".CustomizedTitleActivity"
android:theme="@style/mytheme" ><!-- W& FHHHEXHEH —->
<intent-filter >
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
</manifest>

WA, AVEFFEAL L customizedview.xml A, F4 L35 o b,

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent"
>
<TextView
android:layout width="wrap content"
android:layout height="wrap content"
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android:text="Hey,here is an customized title"

/>
</LinearLayout>

SRR AE R R S EATRORE R, BRI N B .

N

CIK

g
RS RA R, BANE ST RAEMERNE L4704, K S AP
o RN AT FALAUNEY], ZFE ] LUE B bRE TS 5

o HEAMPRBUATE Al IR T B AT R

\

75 . PopupWindow

1. PopupWindow Jj Android 25 &894 5o i

PopupWindow #&— /N LB /R 1F 2417 Activity 2 _FITES) 254, PopupWindow 3 H (K47 &
R IUR ), LA, ] LU A o R s IR 3 2 RO S AN /] SCn] B
G APIFR: AT RN (Anchor 8 i) IR B ANTE AL 4% A AR AL

A% PopupWindow::

LayoutInflater mLayoutInflater = (LayoutInflater) context.getSystemService
(LAYOUT INFLATER SERVICE) ;

View contentView = mLayoutInflater.inflate (R.layout.xxx, null) ; //
R.layout .xxx A FtH 4

PopupWindow pop = new PopupWindow(contentView, LayoutParams.FILL PARENT,
LayoutParams.WRAP CONTENT) ;

pop.setBackgroundDrawable (new BitmapDrawable()) ;

pop.setFocusable (true) ; / /B, A H KN popupwindow ERINTCAE £
78 PopupWindow 1) 774
e showAsDropDown(View anchor) & XAHX FEAMEAEALE QERA T, TlWts;

e showAsDropDown(View anchor, int xoff, int yoff) & XAHX AR E, H W,
xoff f& X Fli¥Ifwfs &, yoff & Y Hll¥I (s i

e showAtLocation(View parent, int gravity, int x, int y) & XAECELRMTANE, gravity
Sy MR, 41T H e Gravity. CENTER. F 7 Gravity. BOTTOM. Gravity.RIGHT|Gravity.
BOTTOM 41 FJ5 &%, Jaii 2400 X/Y St mis .

K] PopupWindow: dismiss()
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A PopupWindow, #J AR AR 2 SaSIAZ IRCR, Biln, 78S M LN 2212 1)
FEAGHIL T THT 3 S SRERR, T LA 3 R TR vl UOHR A8 e A 3 5 R 25

2. PopupWindow ###2 50k

NS N S A BRSO, R4 B 1 ] PopupWindow [N H] .

(1) L —AH 4 54 PopupWindow ] Android T

(2) Fygt Pttt

F= ST A A G MR A R AR TR A TR B L, R AR LI Bk e N Tk
“openPopWindow”, [RII I8 — R EHAFE R ML FRATEE T LinearLayout ¥ id 24 main, X
FEDTAES I

BATARAE B N 58— PopupWindow MU E 1, BRA IV HARMI N 25 ] ARG 75
BT, BATHEHAR SR SO E layout SCAEIE TR pop.xml SCAEH, WA WTR TR,

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:background="@drawable/popbg"

>
<l-- ARKME >
<GridView

android:layout width="fill parent"
android:layout height="wrap content"
android:numColumns="4"
android:horizontalSpacing="10dp"
android:verticalSpacing="10dp"
android:id="@+id/gridview"

/>

</LinearLayout>

BATREE B DN AN —A GridView ARG RBIE, FINRIMETE T
LinearLayout {15 5 3CF, 75 res FBrg—A> drawable SCFJE, R I popbg.xml XA,
R PR,

<?xml version="1.0" encoding="utf-8"?>
<shape xmlns:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle">
<gradient
android:startColor="#FOFBFE"
android:endColor="#AFDAFC"
android:angle="270"/
<padding android:left="7dp"
android:top="2dp"
android:right="7dp"
android:bottom="2dp" />
</shape>
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GridView FA% o HARREAS Ttem AR AT URRYE 7 2T BEE, AT L BCE i

sRER S IS BEWISCY, 1% Ttem (AT R SCEFIBZE layout R grid_item.xml H

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical"
android:gravity="center"

>
<t-- —ikE)T -->
<ImageView

android:layout width="wrap content"
android:layout height="wrap content”
android:id="@+id/icon"

/>
<!-- FRITF -->
<TextView

android:layout width="fill parent"
android:layout height="wrap content”
android:textColor="#003399"
android:textSize="14sp"
android:gravity="center"
android:id="@+id/title"
/>

</LinearLayout>

(3) A& Activity 1257585 .

package com.wangjialin.popwindow;
import java.util.ArrayList;
import java.util.HashMap;
import android.app.Activity;
import android.graphics.drawable.BitmapDrawable;
import android.os.Bundle;
import android.view.Gravity;
import android.view.View;
import android.view.ViewGroup;
import android.widget.AdapterView;
import android.widget.AdapterView.OnItemClickListener;
import android.widget.GridView;
import android.widget.ListAdapter;
import android.widget.PopupWindow;
import android.widget.SimpleAdapter;
public class PopupWindowActivity extends Activity {
Jx SERE x/
private int[] menu image array = {R.drawable.il, R.drawable.
R.drawable.i3, R.drawable.i4,
R.drawable.i5, R.drawable.i®6,
R.drawable.i7, R.drawable.i8};
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Jx AT

private String[] menu name array = (R, SO, RS, B, v
ik, v, AT, SN )

/ /75 B A

PopupWindow popupWindow;

// AR

GridView gridView;
@Override
public void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;
/ /3%15 PopupWindow AL IEIAR & 3SC 1
View popView = getLayoutInflater().inflate(R.layout.pop, null);
// F3k43 PopupWindow 1K J& SCAEIK SEI R A43E PopupWindow
popupWindow = new PopupWindow (popView, ViewGroup.LayoutParams.FILL PARENT,
ViewGroup.LayoutParams.WRAP CONTENT) ;
/BB IR S B
popupWindow.setBackgroundDrawable (new BitmapDrawable()) ;
/ /IS, AU R IK) popupwindow ERIATGAE M
popupWindow.setFocusable (true) ;
/ /W E PopupWindow a3l iz G
popupWindow.setAnimationStyle (R.style.animationStyle) ;
/1 SEIAFAS
gridView = (GridView) popView.findViewById(R.id.gridView) ;
[/ ERRE R Ttem o SRR IR T 3%
gridView.setOnItemClickListener (new ItemClickListener());
}
/**
* AL A I A%
* @author Android
*
=
private final class ItemClickListener implements OnItemClickListener(
public void onItemClick (AdapterView<?> parent, View view, int position,
long id) {
/ /34 PopupWindow E/nH), KM PopupWindow
if (popupWindow.isShowing ()) popupWindow.dismiss () ;

/**

* R E LA

* @return

*/f

private ListAdapter createAdapter () {

//H HashMap fFIE 53X, M ArrayList RAFH HashMap

ArrayList<HashMap<String, Object>> data = new ArrayList<HashMap

<String,Object>> () ;

/ /A, VIS ArrayList

for(int 1 = 0 ; 1 < menu image array.length ; i++) {
HashMap<String, Object> item = new HashMap<String, Object>();
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item.put ("icon", menu image arrayl[i]);
item.put ("title", menu name arrayl[i]);
data.add (item) ;
}
/ /B TE T A
SimpleAdapter adapter = new SimpleAdapter(this, data, R.layout.
grid item,
new String[] {"icon","title"}, new int[] {R.id.icon, R.id.title});
return adapter;
}
/**
* B Button MM Y. Ty
* @param v
=
public void openPopWindow (View v) {
/ /B E SR SN E
popupWindow.showAtLocation (findViewById (R.id.main), Gravity.BOTTOM|Gravity.
CENTER HORIZONTAL, 0, 0);
//WE Gridview MIERLAY, KR BoRHHHE
gridView.setAdapter (createAdapter()) ;
}
}

FAVFEAL res T drawable SCAF I K
(4) Q% PopupWindow H&lIHIZIR .
EFEH g % & T PopupWindow H 20 I A -

//BEE PopupWindow R3] &R
popupWindow.setAnimationStyle (R.style.animationStyle) ;

FATLE values SCHFIE R styles.xml SCAFH1 A7 animationStyle :

<?xml version="1.0" encoding="utf-8"?>
<resources>
<style name="animationStyle">
<item name="android:windowEnterAnimation">@anim/enter</item>
<item name="android:windowExitAnimation">@anim/out</item>
</style>
</resources>

ALAEH, FRATEE T PopupWindow #f HII B EI R, 1% E T PopupWindow iR Hi i
ENFITEE e N

7 res CAFJE R — anim SCHFYE, FEEILAENI PN SCLE: enter.xml AT out.xmlo

Enter.xml [ HAK N 00N R .

<?xml version="1.0" encoding="utf-8"?>

<set xmlns:android="http://schemas.android.com/apk/res/android"
android:shareInterpolator="false">
<translate android: fromYDelta="100%p" android:toYDelta="0"
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android:duration="1000"/>
<alpha android: fromAlpha="0.5" android:toAlpha="1"
android:duration="2000"/>
</set>

Out.xml I EARN AL F PR,

<?xml version="1.0" encoding="utf-8"?>
<set xmlns:android="http://schemas.android.com/apk/res/android"
android:shareInterpolator="false">
<translate android:fromYDelta="0" android:toYDelta="100%p" android:duration=
"1000"/>

<alpha android: fromAlpha="1" android:toAlpha="0" android:duration=
"1000"/>
</set>

S N AR R, S E T LLHAT S % SDK RS, fEICAERIR.
(5) MRFER.

RAGIIBATRER, SR W T () BWr, S, 23 R 10 o) m R gL o
PopupWindow, ZCRWIT () KR, et NGRS CGD EBIR.

IR N A% IR BT B B A S SO TIBAT, AT R, KRR
L. Eh-fihife
B Ha R D RE AL AL BRI A I — M T A I Zh e i T FHLBR R RO RG], AE4E 5%

TP s R IEACR I R, Bt B, BAETHLE vk aeE 2018 A (10—
gy, BRI AT URE R IR it R D) ek tsh B s b & B AR o

TR AR SR R D fE .
(1) #3544 DragAndDrop [#) Android T2,

(2) QIS .
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FATHE T H B AEER AT S S mainxml w35 F 2R VE R A2 FATH ImageView
(R B ERN T matrix,  IXAF LT LAFEACRS p AR s (06 A AT F T

£ mainxml SO A2 — oK B CE R KON ELE I T-HLEE 4D, FRATTHE B 477K
drawable-mdpi /I,

(3) G GHEHIES .
DragAndDropActivity [P 201~ FTR:

package com.wangjialin.picture;

import
import
import
import
import
import
import
import
public

android.app.Activity;
android.graphics.Matrix;
android.graphics.PointF;

android.os.Bundle;

android.view.MotionEvent;

android.view.View;
android.view.View.OnTouchListener;
android.widget.ImageView;

class DragAndDropActivity extends Activity {

/I FERE

private ImageView imageView;

@Override
public void onCreate (Bundle savedInstanceState) {

}

/**

super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;

/1 RAFE
imageView = (ImageView) this.findViewById(R.id.imageView) ;
/ /R Tl T

imageView.setOnTouchListener (new ImageTouchListener()) ;

* P IR A 4

* @author Android

*

*/

private class ImageTouchListener implements OnTouchListener({
/ /P — AN AR R

private PointF startPoint;

/ /7R SEBIA—A Matrix SRAEHIE

private Matrix matrix = new Matrix();

/ /P SEB  ET RO B R Matrix

private Matrix currentMatrix = new Matrix();

@Override
public boolean onTouch (View v, MotionEvent event) ({
switch (event.getAction() & MotionEvent.ACTION MASK) {
case MotionEvent.ACTION DOWN:/ /% Fhi%e
//FAF TR R AR AR
startPoint = new PointF (event.getX(), event.getY()):
//EHATE A Matrix WE N FEF I Matrix

currentMatrix.set (imageView.getImageMatrix()) ;
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break;

case MotionEvent.ACTION MOVE://4% N piHeias))

/ /BB X ABARIFIE B

float dx = event.getX() - startPoint.x;
/ /BN Y AAKR IR 2
float dy = event.getY() - startPoint.y;

//PEE Matrix HJETH) matrix

matrix.set (currentMatrix) ;

/ /5 VF matrix BN X HIAN Y Al

matrix.postTranslate (dx, dy);
break;

}

/ /¥ Matrix ERBE N BERE M E

imageView.setImageMatrix (matrix) ;

/ /3B1A] True RMIBATR W FdiizshlE, ATEERATH D42

return true;

}

(4) MAFEFP .

KAIFBATRERS, I ERATAT LAESI I T .
VANNIE =¥ £ RS 1))

£ Android A7 P 7 ol 0 B 0 T, BATTAEAEATHE IR B Y BOBOR B 4 /R 5K

IXFERURE NS IR B 2 A {5 R EE R E 2 UG R, 2 RS 40 s g

ISAAERTZR Uk o N

T AL I

N E R, A b5 &y fd A (%) TR DragAndDrop.

DragAndDrop J&A W ATREEAAL, AT ZAM ) 22 50 B R 0 2 sl B 5 4aT8 g,
Rk, FATR T EAE K262 DragAndDropActivity Bl AT, &MU AU PR,

package com.wangjialin.picture;

import android.app.Activity;

import android.graphics.Matrix;

import android.graphics.PointF;

android.os.Bundle;
util.FloatMath;

view.MotionEvent;

import
import android.
import android.

import android.view.View;

import android.view.View.OnTouchListener;

import android.widget.ImageView;
public class DragAndDropActivity extends Activity {
// FE IRy
private ImageView imageView;
@Override
public void onCreate (Bundle savedInstanceState)

super.onCreate (savedInstanceState) ;
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setContentView (R.layout.main) ;

/1 3RAZE
imageView = (ImageView) this.findViewById(R.id.imageView) ;
/7 BCE B Rl W

imageView.setOnTouchListener (new ImageTouchListener()) ;
}
/**
* [ A T gt
* Qauthor Android
*
=
private class ImageTouchListener implements OnTouchListener({
/ /AN AARR A
private PointF startPoint;

/ / FEESEBIAL — A Matrix RIEHIE R

private Matrix matrix = new Matrix() ;
/ /75 B SEA 1 w9 B 1 Matrix
private Matrix currentMatrix = new Matrix() ;

L G TR

private float startDistance;

/ /HEHLIIRR IR

private static final int DRAG = 1;

/ T HRTURFR IR

private static final int ZOOM

/ /HRR

private int mode;

/ /AT ] A

private PointF midPoint;
@Override

I
N
~.

public boolean onTouch (View v, MotionEvent event) ({

switch (event.getAction() & MotionEvent.ACTION MASK) {

case MotionEvent.ACTION DOWN://#% [ /%
/ /M A TR T R
mode = DRAG;
/AT HTHE T iR ARAR
startPoint = new PointF (event.getX(), event.getY()):;
//IEHETHE A Matrix BEE A% FE B H Matrix
currentMatrix.set (imageView.getImageMatrix()) ;
break;

case MotionEvent.ACTION MOVE://#% FhE+3tiz)
/ /RRHEAN R FRIAS A T A 1 408 38 B b A

switch (mode) {

case DRAG:
/1 FEE X ARKR I PR S
float dx = event.getX() - startPoint.x;
/1 FEEN Y AAKR I PR RS
float dy = event.getY() - startPoint.y;

/ /W E Matrix YEiH matrix
matrix.set (currentMatrix) ;

//EVF matrix BRI X A Y BlfREE 2
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matrix.postTranslate (dx, dy):;
break;
case ZOOM:
/ /AT B
float enddistance = distance (event) ;
/AR A
float scale = enddistance / startDistance;
/ /BB XTI Matrix
matrix.set (currentMatrix) ;
/BT ZHL
matrix.postScale (scale, scale, midPoint.x, midPoint.y);
break;

}

break;

case MotionEvent.ACTION POINTER DOWN://C&H —NFIRIGEFR, HA—

NTARE T SRRz S

}

/**

* TP R AP B

* (@param event

/ / MG A A AR

mode = ZOOM;

/W SEFFURI IS R IR S
startDistance = distance (event) ;

//AEPIAS BIEE B KT 10 I A AT 4 i E
if (startDistance > 10) {
/ /S A A] R
midPoint = mid (event) ;
/IR BI AT AR ERAE Z 00, R (R4 s 4
currentMatrix.set (imageView.getImageMatrix()) ;
}

break;

case MotionEvent.ACTION POINTER UP://H —AFIRBEIFFHHE, (HiEH FIRE
Bt = i iz A

case MotionEvent.ACTION UP:/ /)i NFIaBIrhiss, Bk zdi):

mode = 0;
break;

/ /¥ Matrix ERB N BERE M E
imageView.setImageMatrix (matrix) ;
//IRIA] True RUIFATEI R PZENNE, ATHESAZ BT I AL B

return true;

public static float distance (MotionEvent event) {

= event.getX(l) - event.getX(0);
= event.getY(l) - event.getY(0);

return FloatMath.sgrt(dx * dx + dy * dy);
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/‘k‘k
* A E PN R 1A R ) AR R
* @param event

* @return

=

public static PointF mid(MotionEvent event) ({
float x = (event.getX(l) + event.getX(0)) / 2;
float y = (event.getY(l) + event.getY(0)) / 2;

return new PointF(x, Vy);

}

DA 5 A 2 R BT e, DT LA TR P A4l 8] Android BCSEHITHLE, 2

MR XA, 3 ] DAER P 28 7E 3 S FHL BT
JU. Android P EIJEGIFEE
1. {£H Layer List $I{Eh7SHBAE

Layer List 52& Android * {{)— Rkl B K75, el id S ik R 1005 SR i

LA, BB R R TR I —A> LayerDrawable %14
N HIE I Layer List $I7E5h AMIHERI 72
(1) #Frdt— 4 FRN LayerList ] Android T2,
(2) %5 XML Ftifi St
G SCAFERBE mainxm] SO, B S0 AW R TR

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >
<!-- BJ/R—9 LayerDrawable -->
<ImageView
android:layout width="wrap content"
android:layout height="wrap content"
android:src="Q@drawable/layerlist"

/>
<l-— BIR—MZH, Bz AT AN change 57 ——>
<Button

android:layout width="wrap content"

android:layout height="wrap content"

android:text="ChangeUser"

android:onClick="change"/>
</LinearLayout>

1t sre NEENL—A™ drawable SCAF R IFAEH A EE 7 layerlist.xml A,
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<?xml version="1.0" encoding="utf-8"?>

<!-- KM vayer List 7zCHIEEF, JEMIM ITtem 4 UUs R HwE 7 N8 35 s i X 8k ——>

<layer-list xmlns:android="http://schemas.android.com/apk/res/android">
<item android:drawable="@drawable/faceback" />
<item android:id="@+id/userimage" android:drawable="@drawable/user"
android:left="18dp" android:top="68.0dp" android:right="18dp"

android:bottom="22dp" />
</layer-list>

1t layerlist.xml " 75 ZE IR kG B B, $EIX 5K K I3 drawable .
(3) 98’5 Activity £ %%
BRIN) Activity $571 28 4 LayerListActivity, FATELP GBI U

package com.wangjialin.drawable.layerlist;
import android.app.Activity;
import android.graphics.drawable.LayerDrawable;
import android.os.Bundle;
import android.view.View;
import android.widget.ImageView;
public class LayerListActivity extends Activity {
/[ AV E BRI & s
private ImageView imageView;
@Override
public void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;
/ /AL ImageView 44
imageView = (ImageView) this.findViewById(R.id.imageView) ;
}
/**
* e B AR Y g
* @param v
=
public void change (View v) {
[/ FAFEAN TS B
LayerDrawable layerDrawable = (LayerDrawable) getResources () .getDrawable
(R.drawable.layerlist) ;
/ /B R P A A A s B AHAE R 8OR
layerDrawable.setDrawableBylLayerId (R.id.userimage, getResources () .getDrawable
(R.drawable.ic launcher));
/ /W B UR IR
imageView.setImageDrawable (layerDrawable) ;
}
}

MBAT R, S R SR N )5 change ik, ARJE/EIEIE setDrawable
ByLayerld T E K, ik 2SS AHRERIRCR -
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(4) Mk,

RATFHBATIEIT, WIEAEWT (72 EPR, $idi “ChangeUser” %4, SH#LA%, R
Rurs D EFTR.

2. {#H StateList LM A RIAET B F B9

TEN PR, BRATTLT-AS o) Ja o B DO IR A —Fh 7 5¢: X ], g, %
PEORAT AR R 2 — P St R I, iz e T I S A ?*??EJ:E’E@)Q, A
A IRAFAE SN SO Ty A —Fh Gt FR I, X2 StateList G2 . {EAS7F S22 StateList
TR EEf) StateListDrawable DA ZNEEHCAE drawab Ha T, M HiX2—4> XML 4.

StateList $5 A4 & FH RS B MR % T . state_pressed; #5F3R1GFE AL state_focuse;
PR EH : state selected.

N MRk AN St i ] StateList fU R

(1) BFrEt—4FRA StateList ) Android Tt .

(2) BEEF

LEBRATTI 3= L S A I — /N R T StateList (44, 1342 AF drawable U432
I statelist.xml S8 1 7= AEAH R R AR 4L

B drawable SCEJ2 31617 statelist.xml SCAF,  statelist R EAR RN &40 R .
<?xml version="1.0" encoding="utf-8"?>
<l —— FEH—AREERESS -—>

<selector xmlns:android="http://schemas.android.com/apk/res/android">

<!-—— M item nJH HBHE FIIHH -->

<item android:state pressed="true" android:state enabled="true"
android:drawable="@drawable/bg selected" /> <!-- pressed -->
<l-- HAESL -->
<item android:drawable="@drawable/bg normal" /> <!-- default -->
</selector>

147



#Bi5t Android 4.0 NDK#372

1F selector 1, T EPsKE Fr .
(3) Pk

RATIFBATRE, WIGHLETS (o) PR, % Ny, S2dlAeosin s ChD
IENIEINSE

3. £/ Level list & i ith BB 8 THRIRTS
HERE AL R = MRS, R .

L v P PR AR AR 7 T R R R AN RS ISR AN [R] ) B 26 R i i

TFHL LI R A BOR &5 R T Level List B . R L — AN 5241 ok 40 250t 15 B 40
{a] 1 Fi] Level List £ A o

(1) gk —A 485K LevelList [¥) Android T2,

(2) 9’5 At St

FHIMAEERIN ) mainxml SCEF R, HARPEWT Frs.

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"
android:layout height="fill parent"

>
<!-— ffiffl Level List ME}N -->
<ImageView

android:layout width="wrap content"
android:layout height="wrap content"
android:src="Q@drawable/levellist"
android:id="@+id/imageView"

/>
<—— HFHANE ——>
<EditText

android:layout width="fill parent"
android:layout height="wrap content"
android:numeric="signed"
android:id="@+id/level"

/>

<U—— MR DR ——>
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android:layout width="fill parent"

M A Android Ul &2

android:layout height="wrap content"

android:text="Have a change"

android:onClick="changeImage"

/>

</LinearLayout>

7t ImageView FULH T levellist KIJE B, BB TR T Level List 4K, levellist.xml
£i7+ drawable SC{FJeH .

Levellist.xml fJ HAK N ZUF TR

<?xml version="1.0" encoding="utf-8"?>

<level-list xmlns:android="http://schemas.android.com/apk/res/android" >

<l-- Hlevel FATE 0 2| 20 Z AR, (FH faceback IXTKE T -—>

<item

android:drawable="@drawable/faceback" android:minLevel="0"

android:maxLevel="20" />
<l-— M level WIMEAE 21 2] 100 Z A, fEH user KKK HF -—>

<item

android:drawable="@drawable/user" android:minLevel="21"

android:maxLevel="100"/>
</level-list>

(3) g EFEHIARAT .
A ARE AL T BRINI “LevelListActivity ”, FHAKN U R R,

package com.wangjialin.picture.levellist;

import
import
import
import
import
import

public

android

android.
android.
android.
android.
android.

.app.Activity;
graphics.drawable.LevellListDrawable;
os.Bundle;

view.View;

widget.EditText;

widget.ImageView;

class LevellListActivity extends Activity {
/ /PSR PR

private ImageView imageView;

/ /P A ORI AE

private EditText levelText;

@Override

public void onCreate (Bundle savedInstanceState) ({

super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

/1 SEAAR L 4o
imageView = (ImageView) this.findViewById(R.id.imageView) ;
/[ SEGIASOA i NHESZ A
levelText = (EditText) this.findViewById(R.id.level) ;
}
/ * x

* AL B A N T

* @param v
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*/
public void changeImage (View v) {
/ /3RAEH P N
String level = levelText.getText ().toString() ;
//3A4 ImageView ff] LevelListDrawable

LevellistDrawable levellistDrawable = (LevellistDrawable) imageView.
getDrawable () ;

/ /W HE LevellistDrawable ] level, MMahAKSAR R A B8
levellListDrawable.setLevel (Integer.valueOf (level)) ;
}

}

(4) Mk

RATIHEATRER, MR A I an ~ CAO B TR, RS ARE 4 50, H.d“ Have a change”
F, RS (D ER, ESCAREARES AN 12, iy “Have a change” 424, 2R
™ D EFR.

4. {#H Transition DRAWABLE 2 sh75:d R R

Transition Drawable J& SEHLM 7K 4 2 () Sh AR PR 1077 3K
(1) FrE—A% A TransitionDrawable [ Android T F2.

(2) QIS

SR EEE— NN T Transition Drawable [{J4%4], #F main.xml F{#i{] T Transition
Drawable 3, %R HARA T transition.xml SCAFH, transition.xml £ T Drawable SCAHE R o
Transition.xml [ 2 A% P 21 F s

<?xml version="1.0" encoding="utf-8"?>

<!-— Hf Transition ZHE --—>

<transition xmlns:android="http://schemas.android.com/apk/res/android">

<l-— F—ANEAGEFM Item -—>
<item android:drawable="@drawable/bg normal" />
<l-— FETABAERAM Item -—>
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<item android:drawable="@drawable/bg selected" />

</transition>

(3) G SIS

BN PE RN, FFEAEARMS S, I #s S T TransitionDrawableActivity , HAK

W& TR,

package com.wangjialin.picture.transitiondrawable;

import android.app.Activity;

import android.graphics.drawable.TransitionDrawable;

import android.os.Bundle;
import android.view.View;
import android.widget.Button;

public class TransitionDrawableActivity extends Activity {
/** Called when the activity is first created. */

@Override

public void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;
}
/**
* B B I PR R A g
* @param v
=/
public void changeImage (View v) {
/ /AL 5
TransitionDrawable drawable =

getBackground () ;
[/ BCEMAS I (8] R 2 B
drawable.startTransition (2000) ;
}
}

(4> k.

KATIFIBITRERS, WIS (2 EIFR,

Wy CHD BPR.

Transition Drawable & & TS84 2 3% 1) 1] 41 715 2R EL s ™A% KRR

5. {£F Clip DRAWABLE $8Hi7k ik &
TP BE SRR N R B TR
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RGP T ACEIE RS IRV Rt AT, AP 8 B 4 W 1R B A (P 3 A& Clip
Drawable AR .

WAL T EELW], B 7 SO T Clip Drawable 7E25( I INHEAT — MBI S T, E3R1FE]
FrIAGE, B SR T

ClipDrawable drawable = (ClipDrawable) imageview.getDrawable ();

AKX AR TEVE AR, RS SO A ClipDrawable % 4 T background, LA,
LEIL AL EAR A ClipDrawable, A2 H -

ClipDrawable drawable = (ClipDrawable) imageview.getBackground() ;
e Tk, AN —ANE AR SEBISK ] ClipDrawable 181114815 .

(1) HiEt—A4F A ClipDrawable [¥) Android T.f¢.

(2) Ryt A .

FEFH P R 5K RH] Clip HARMIEF, B 7 A2T drawable SCfFR .
Clip.xml )AL s

<?xml version="1.0" encoding="utf-8"?>

<\ —— $ZIACPIT R, MRS clip —3Kk4 0 user MEF -—>

<clip xmlns:android="http://schemas.android.com/apk/res/android"
android:drawable="@drawable/user"
android:clipOrientation="horizontal"
android:gravity="left"
/>

(3) g G
BERIEIN R ATRE Y, 384T BORI T PR

ATRURIL, BN EEE WRATR B, Xt A Aalg?

JEBEIAE T Clip RIS BRAEETZ00 0 0, IRy, SBEAEANN: 4%
124 10000 I, AEITE Jr, B4R .
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ik,  SER AT DAGn S 5 il a AR % & Clip 18 B 25
FEHI A AR AL T BRIN KT ClipDrawableActivity H, HEARPR &1 R PR,

package com.wangjialin.picture.clipdrawable;

import
import
import
import
import
public

}

android.app.Activity;
android.graphics.drawable.ClipDrawable;
android.os.Bundle;
android.view.View;
android.widget.ImageView;
class ClipDrawableActivity extends Activity {
//FEWER clip K ImageView
private ImageView imageView;
@Override
public void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;
/ /B ES clip ) ImageView
imageView = (ImageView) this.findViewById(R.id.imageView) ;
}
/**
AN Sk S A R Y VA
* (@param v
o/
public void changeImage (View v) {
//3k1% ClipDrawable
ClipDrawable clipDrawable = (ClipDrawable) imageView.getDrawable () ;
[/ BCEBBIGN, Cclip KKK R ERAEETZON N 0, BB, SBE A EAR
/ /8 10000 N, ANEBTEF, B4
clipDrawable.setlLevel (clipDrawable.getLevel ()+ 1000) ;
}

(4) Mt
RATI TR, BOAME W T () EPr, #idi “Clip” #2458, #EIRERWT )

K.

ez al iy “Clip” %4, BBIBCRWT () WRR, k8 “Clip” #%4, &%

BRI CAD R,

153



#Bi5t Android 4.0 NDK#372

6. {£M Shape DRAWABLE B & X JLAIE

Shape Drawable & JE % & | XML SCHAE U R I — Rl R, X 26 JL A BB A HEH
B METE . JE. =M%,

TR IS AN H AR IR R 40 S i W A T
(1) Frt— 2N ShapeDrawable (1] Android T #£.
(2) Qg Fti .

7t main.xml "1 1] [¥] Shape Drawable % J5f7 T~ drawable SCA I T [ rectangle.xml, 42540
TR,

<?xml version="1.0" encoding="utf-8"?>
<t—= BN -—>
<shape xmlns:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle">
<U—— GESOHAR, WML WA KA A AL G R, >
<gradient
android:angle="270"
android:startColor="#0099FF"
android:endColor="#FFFF00"
/>
<!—— € XETEH N AR S R LRIEER -—>
<padding android:left="7dp"
android:top="7dp"
android:right="7dp"
android:bottom="7dp" />
<l-- WERMPEEN 8dp ——>
<corners android:radius="8dp" />
<U-— B SRR, BEIURETERE
LI ORI S IR 7dp, BT 5 I 5B Sdp-->
<stroke
android:width="2dp"
android:color="#ffffff"
android:dashWidth="7dp"
android:dashGap="5dp" />
</shape>
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(3) ke
KA, BRI B FR .

1. W5F S B Gallery

1. RIREHLER Gallery [RIBH T

Gallery FEA—NHEEECR, Wik 22430, LIRS Gallery FE fr. 5t
TR G — AR, XANEGR YIRS AR M, 2 2w R i — AN R,
EAEG YRS AR —FE, Way DUES sl 75 20k m) AR R A 5 s G s 3% .

NGO, Gallery HAEMNEE —IIF4h, WAINEEIRE —0. XWEE—UE, BHAGE
R, HAEERE XY .

WER AL F] Gallery [H5R )5 — ik Bon i View I A8 4k SEMF AN N, Wk AE i, 7F
AT G B J5—A View B, ] AGRSEE NI, ASik b i) R 0 NS T SK TR 11,
IR R

FSCHURFERIROR, 15BN Gallery [ Adapter #7154
Tew IS Adapter, #SFT BAS SO AL -

(1) public int getCount() J5i%ER[AI— MR KL, ©RIR Adapter $& 41 I 50E .
BESEIUTC RAEER,  AEE S SR — MR K I {E——Integer. MAX_VALUE.

(2) public View getView(int position, View convertView, ViewGroup parent) " [ position &
SR DGR, BRI AT BRI~ VIEW, %) position #EATHURIZ AT AT 5K
AR RCR .

2. ERERYLEIRY Gallery 4RiZhx

(D) FrEdE—DHFRHN CyclingGallery ] Android 1.7,

(2) #4% main.xml 3CF.

(3) #E%—F Gallery ZATHIE Fr, TBCEAE “drawable-mdpi” H.

(4) 4’5 A& XY Gallery JGEHCAY

BEANFRATTAE BT S 1A T 52 X Gallery iGRC 28 144 7K A GalleryAdapter .

GalleryAdapter H1 [ 2540 F s .

package com.wangjialin.service;

import android.content.Context;
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import android.content.res.TypedArray;
import android.view.View;
import android.view.ViewGroup;
import android.widget.BaseAdapter;
import android.widget.Gallery;
import android.widget.ImageView;
import com.wangjialin.gallery.R;
/xx
* Gallery @GEHRCAY
* @author Android
w4
public class GalleryAdapter extends BaseAdapter ({
//Gallery B> Ttem i 5tAE
int mGalleryItemBackground;

// 3
private Context mContext;
/BRI id £l

private Integer[] mImagelds = {

R.drawable.sample O,
R.drawable.sample 1,
.drawable.sample 2,
.drawable.sample 3,
.drawable.sample 4,
.drawable.sample 5,
.drawable.sample 6,

SR oI < S Y

.drawable.sample 7
}i
/**
* G A ARG T 7
* @param c
7/
public GalleryAdapter (Context c) {
mContext = c;
TypedArray attr = mContext.obtainStyledAttributes (R.styleable.HelloGallery) ;
mGalleryItemBackground = attr.getResourceld(
R.styleable.HelloGallery android galleryItemBackground, O0);
attr.recycle();
}
public int getCount () {
/ /IR RAER, A TG RT3
return Integer.MAX VALUE;
}
public Object getlItem(int position) {
return position;
}
public long getItemId(int position) {
return position;
}
public View getView (int position, View convertView, ViewGroup parent) {
/ /=T ImageView
ImageView imageView = new ImageView (mContext) ;
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/BB R, TERIEALIRATRA T ks
imageView.setImageResource (mImagelds[position%8]) ;

//WE ITtem A Gallery HIZSEL

imageView.setLayoutParams (new Gallery.LayoutParams (150, 100));
/ 1 BEEARIETT X

imageView.setScaleType (ImageView.ScaleType.FIT XY);
/BB IE S

imageView.setBackgroundResource (mGalleryItemBackground) ;

/ /IR [A ]

return imageView;
}

AL FRATT T B — AN S04 attrs.xml, £7T res/values/ H3% F o
FER LA attrs.xml AT T .

<?xml version="1.0" encoding="utf-8"?>
<resources>
<declare-styleable name="HelloGallery">
<attr name="android:galleryItemBackground" />
</declare-styleable>
</resources>

EZCF, FATIZH T Android ERIAKT Gallery f¥) Ttem #£3(.
(5) w51,
8 SCAFAL T CyclingGalleryActivity , HAKPKN AT R iR,

package com.wangjialin.gallery;
import android.app.Activity;
import android.os.Bundle;
import android.view.View;
import android.widget.AdapterView;
import android.widget.AdapterView.OnItemClickListener;
import android.widget.Gallery;
import android.widget.Toast;
import com.wangjialin.service.GalleryAdapter;
public class CyclingGalleryActivity extends Activity {
@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;
/ /315 Gallery SEHI
Gallery gallery = (Gallery) findViewById(R.id.gallery) ;
//BEE Gallery MIIENLAS
gallery.setAdapter (new GalleryAdapter (this));
[/ EXT Gallery M) Ttem fHNT 2%
gallery.setOnItemClickListener (new OnItemClickListener () {
public void onItemClick (AdapterView parent,View v,int position,long id) {
/ /2 MET Ttem A& 1A
Toast.makeText (CyclingGalleryActivity.this, ""  + position,
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Toast.LENGTH SHORT) .show () ;
1) i }
}
(6) BT
RATIFHEATRE, W R EPR

AT K I, ORI () KPR, ATRE N, B aKE AR EE 0.
I Je T o R RO R B SN 8, s D ETR.

FRAEA MRS KRBTy ) BPR, EAIREE k5K IE T BTG IE RS, W
CHD PR,

IS T Gallery FEHR AR .
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BIsE B QMolpY A Android B3F veo: 58118
MEBEALh . IRAPHRD

Android MERAULFER: BEHLIFRHRGEMHMRET S RERE+ N AERT
RARE+ASE, ERFEMNARRHFTERS RS, MARFEENAESRM APLIFRZ
AR5

® 2007 4FJik Google EATZS IR 34 A 1000 JTFRTTINTF R F RMIE, ST IR E
f: Android _F- 5 H ST SCEAT BRI N HI AR -

® 2009 75 H 27 H, 7& Google [ /O JF &#EH TS I, Google KAT T 3448 2000 J7
FTCIIEE ORI R, TPRFNITMR T H— 5.

® 2010 4F Android HtMV AL 5 KGR IE 700%, Android T3z 5iA 1100%.

o K[ THS A ER: 2010 4F Android 3N RS E IR K T 861.5%.

o Android C 2 EEE S N 35 EAR BETFHLUH P R ek - &, i HAEPTA R REFHLh 8

e CNET BHE#EIHM 2011 4£ 2 H 1 HEPrRIE: Canalys #F5A F E AR, 2010 55 01Z
J, Google Android %LV Symbian, BB — K BETFHLT-5.

o E[EKBN M/ ] Millennial Media ) 75 F5, 249K Android #:/F £45T 2011 424 H
Py RS A FRE R T B L ¥E =S, B 4N 53%.

e 2011 £ 8 J§ Google Wl EESE DR B E1 T, 45 Android AT MBE A — AL SO

Android /& Google - 2007 4F 11 H 5 H'&E A 2T Linux “F & FIFEFHIRE R R AR,
ZEE HEEERSE PR H SR AR, S FOE AN A 3 & ] 3 (1 2 1E T
R SEHE RS Bl

Android —HEBFT b T8 ZARBIFRIC, AU R S AT 2 A 1 N 45 8 - Google,
B R R R AT — AN S AT SRR ) I HLIEC L OHA  (Open Handset Alliance) 2L (1)
5K, OHA J&2414? OHA s TH EH# ). T-Mobile. Sprint %6882 1, fFE HTC.
Motorola. —EETFHLEIER, 17 Lh Google ARE NI TFHUKA 1, 447 LA Intel. NVIDIA Hbx
HEIERZ AR R AT Astonishing Tribe 25 VIS AEA ], ZHLERAL I ITA S IET
Android K I & HT HIFHLIL S

{HoE, ZCh Android JFA R TIFAE AL 108G . BIFARIRE NMEZRER Wik
5 Y LA AOACRS 25 e e — LE R (7] AU /2 Android =T T BLIE[Y Android T+ 75 %
2 LI 1R AU I AN 5 J AT ERSE AR s AL W8 1) o N T2 O — 4 L IE R Android (5 200 %
PR 1 L HEN -
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(1) 2E5 g .

(2) K51l Android R ZEM . MVC. # LB, Bl (1oC).,

(3) gwEnlEH. nfy . nfdiyr. R A,

(4) @R s S s .

(5) a2 /b—T RS e T R AR

(6) UL Android FAFFEFIR B LA AL A KB 5 Android, 2011 4 8 H Ay Google W BE
BRI, 1418 Android ZRAFRIE:—ARAL B A Hadh,
R

BARARIE 2 SARIERE P I RN e it 2 FEP - R N ] et 5 BBk —28
AWML XF, Bk, SFaiing ! IERUDNRRF R RN TR, IERCARE RN R RESTER S
FRARL R SRk 2 % H BN EE, it DL 2 20, 3K A, AREknT CAFESE £ IR N () fE A SE 4F
(7B

Lna pigt i -

e Don’t Reinvent the Wheel (AEFEL KT,

e Inventing the Wheel (%21,

1. Don’t Reinvent the Wheel (REEE % BiF)

“RIR7, IRRICANEE R PIECT7, X7 B K —R)1ETE, J5US & Don’t Reinvent
the Wheel, 7= &AMV HPATA— I TAESEBR_B#RA ARG, FRATTHT 75 AR At A2 4 2 Ao 1x 44
HEPIN . ERAAR R TR A I H B hRE, Ao, RATTHEH R, Hi
SRR, AN F T I

Android SR AN N B At i 1 = AE RN 52 B I S A . Android AT R AA
Google 22 vl B AT T H:AE R GiA% 0 (KerneD 5573 IR BN R 7 H05A RS, 2 H 514 1EFR T Google
Maps 55 Google A % Cod A TFIEACHS 4, Android FEATERL T 58 TR, XAk
KHAEHE T Android 3% K A2 . 3281 Android JFRAT A AT ISR ARI 52, A0 1 5 %4,
AT LT IRET R A r2 H AR AR 3 C9n'S 1A . /R0 LAFE Google [
Android FHEELE Google R 515 R IR 25 AR AU o IXFEMOTAS & B K53
RAEFLM N ARG 58S, M Ral LL “OS7EFR NRIR I L7, 8oy k4 “ 3ok E X7, BEW
H 53 R A RS B LS 48 R B AT

FHZEE I RKFENHILAEH S, XSk HEE T H IR, W REEEEN AR
PRECIZEES, fRIBF2S K H CAEIT Android FF & %32 55 655

(1) NEAN G SR E B - L B4R 0], X R AN AT AR H Android A HbABA] DA

K H ML,

import java.io.ByteArrayOutputStream;
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import java.io.InputStream;

public class StreamTool ({
/**
* N AN R IR
* @param inputStream
* @return
* @throws Exception
*/
public static byte[] readInputStream(InputStream inputStream) throws
Exception {
byte[] buffer = new byte[1024]; / /7] LR SEFRTRE RIS K /N
int len = -1;
ByteArrayOutputStream outSteam = new ByteArrayOutputStream() ;
while( (len = inputStream.read(buffer)) != -1 ){
outSteam.write (buffer, 0, len);
}
outSteam.close () ;
inputStream.close () ;
return outSteam.toByteArray () ;

}

(2) it Android % F o FAESOR B IRS 2. WL FAE T PRI, o n] LT (L F AL
B SCE, i b Android H 5 1) HitpClient 5 %% 5 5 TA#H] .

import java.io.DataOutputStream;
import java.io.InputStream;

import java.net.HttpURLConnection;
import java.net.URL;

import java.net.URLEncoder;

import java.util.ArrayList;

import java.util.List;

import java.util.Map;

import org.apache.http.HttpResponse;

import org.apache.http.NameValuePair;

import org.apache.http.client.HttpClient;

import org.apache.http.client.entity.UrlEncodedFormEntity;
import org.apache.http.client.methods.HttpPost;

import org.apache.http.impl.client.DefaultHttpClient;
import org.apache.http.message.BasicNameValuePair;

public class HttpRequester ({

/**
* HAEEL HTTP PR ATH 2RSS 4% , SEHLAN T 3R 3T DI RE «
*  <FORM METHOD=POST ACTION="http://192.168.0.200:8080/ssi/fileload/
test.do" enctype="multipart/form-data">
<INPUT TYPE="text" NAME="name">
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<INPUT TYPE="text" NAME="id">
<input type="file" name="imagefile"/>
<input type="file" name="zip"/>
</FORM>
* @param actionUrl MBS (1. #%H localhost 8 127.0.0.1 XEEKE
MR, FoAESTe R TFHAEES, TUMERH http: //www.guoshiAndroid.cn B
http://192.168.1.10:8080 XAFEMIERAZIIIR)
* @param params KRS key WSHE 4, value WSHUH
* @param file B

*/
public static String post (String actionUrl, Map<String, String> params,
FormFile[] files) {
try {
String BOUNDARY = "————————- 7d4a6d158c9"; / /B
String MULTIPART FORM DATA = "multipart/form-data";

URL url = new URL(actionUrl) ;

HttpURLConnection conn = (HttpURLConnection) url.openConnection

()7

conn.setConnectTimeout (5* 1000) ;
conn.setDoInput (true) ;// LA
conn.setDoOutput (true) ; // Lkt
conn.setUseCaches (false) ; //AMlifH cache
conn.setRequestMethod ("POST") ;

conn.setRequestProperty ("Connection", "Keep-Alive");
conn.setRequestProperty ("Charset", "UTEF-8");
conn.setRequestProperty ("Content-Type", MULTIPART FORM DATA +
"; boundary=" + BOUNDARY) ;

StringBuilder sb = new StringBuilder () ;

for (Map.Entry<String, String> entry : params.entrySet()) {//
e L B AR
sb.append ("-=-") ;

sb.append (BOUNDARY) ;
sb.append ("\r\n") ;
sb.append ("Content-Disposition: form-data; name=\""+ entry.
getKey () + "\"\r\n\r\n");
sb.append (entry.getValue()) ;
sb.append ("\r\n") ;
}
DataOutputStream outStream = new DataOutputStream(conn.
getOutputStream()) ;
outStream.write (sb.toString () .getBytes ()) ; //RKiER A FEE I
for (FormFile file : files) {//KiEXHEIE
StringBuilder split = new StringBuilder();
split.append("--");
split.append (BOUNDARY) ;
split.append ("\r\n") ;
split.append ("Content-Disposition: form-data;name=\""+ file.
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getFormname () +"\"; filename=\""+ file.getFilname () + "\"\r\n");
split.append ("Content-Type: "+ file.getContentType ()+"
\r\n\r\n") ;
outStream.write (split.toString() .getBytes());
if (file.getInStream() !=null) {
byte[] buffer = new byte[1024];
int len = 0;
while((len = file.getInStream() .read (buffer)) !=-1) {
outStream.write (buffer, 0, len):;
}
file.getInStream() .close();
telse(
outStream.write (file.getData(), 0, file.getData() .length);
}
outStream.write ("\r\n".getBytes()) ;
}

byte[] end data = ("--" + BOUNDARY + "--\r\n").getBytes();//
s 4 fibr ik

outStream.write (end data);
outStream.flush () ;
int cah = conn.getResponseCode () ;

if (cah != 200) throw new RuntimeException("ﬁ%ﬁ?urlfkﬂﬁ");
InputStream is = conn.getInputStream() ;
int ch;

StringBuilder b = new StringBuilder();
while( (ch = is.read()) != -1 ){
b.append ( (char)ch) ;
}
outStream.close();
conn.disconnect () ;
return b.toString() ;
} catch (Exception e) {
throw new RuntimeException (e) ;

}

/**
* SEATHARE BS54
* @param actionUrl &S (3. BERMFH localhost 80 127.0.0.1 XFEHERLE
WEK, BEoA'ESTRmTFHAEREE, TTUMEH http: //www. guoshiAndroid.cn B
http://192.168.1.10:8080 XAEMIERIZIIR)
* @param params RS key HSH LK, value ASHE
* @param file _AEAF
*/
public static String post(String actionUrl, Map<String, String> params,
FormFile file) {

return post(actionUrl, params, new FormFile[]{file});
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public static byte[] postFromHttpClient (String path, Map<String,
String> params, String encode) throws Exception{
List<NameValuePair> formparams = new ArrayList<NameValuePair>();//
M TGRS 4
for (Map.Entry<String, String> entry : params.entrySet ()) {
formparams.add (new BasicNameValuePair (entry.getKey(),
entry.getValue())) ;
}
UrlEncodedFormEntity entity = new UrlEncodedFormEntity (formparams,
"UTF-8") ;
HttpPost httppost = new HttpPost (path);
httppost.setEntity (entity) ;
HttpClient httpclient = new DefaultHttpClient () ;//BEMIEN WA
HttpResponse response = httpclient.execute (httppost) ;//Ki% post
K
return StreamTool.readInputStream(response.getEntity() .
getContent());

/**
* RIETEHRK
* @param path 15K
* @param params RS key ASEHHLHIR value ASEH
* @param encode WiRSHKgwIL
*/
public static byte[] post (String path, Map<String, String> params,
String encode) throws Exception{
//String params = "method=save&name="+ URLEncoder.encode ("Z",
"UTF-8")+ "sage=28&";/ /i B RIKNISH
StringBuilder parambuilder = new StringBuilder ("");
if (params!=null && !params.isEmpty()) {
for (Map.Entry<String, String> entry : params.entrySet()) {
parambuilder.append(entry.getKey () ) .append ("=")
.append (URLEncoder.encode (entry.getValue (), encode)) .
append ("&") ;
}
parambuilder.deleteCharAt (parambuilder.length()-1) ;
}
byte[] data = parambuilder.toString() .getBytes();
URL url = new URL(path);
HttpURLConnection conn = (HttpURLConnection)url.openConnection() ;
conn.setDoOutput (true) ; // SOVFXRAMRIEE RS HL
conn.setUseCaches (false) ; // NHITSAT
conn.setConnectTimeout (5 * 1000) ;
conn.setRequestMethod ("POST") ;
// FIH%E http iE3RKk
conn.setRequestProperty ("Accept", "image/gif, image/jpeg, image/
pjpeg, image/pjpeg, application/x-shockwave-flash, application/
xaml+xml, application/vnd.ms-xpsdocument, application/x-ms-xbap,
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application/x-ms-application, application/vnd.ms-excel,
application/ vnd.ms-powerpoint, application/msword, */*");
conn.setRequestProperty ("Accept-Language", "zh-CN");
conn.setRequestProperty ("User—-Agent", "Mozilla/4.0 (compatible;
MSIE 8.0; Windows NT 5.2; Trident/4.0; .NET CLR 1.1.4322; .NET CLR
2.0.50727; .NET CLR 3.0.04506.30; .NET CLR 3.0.4506.2152; .NET CLR
3.5.30729)");

conn.setRequestProperty ("Content-Type", "application/x-www-form-
urlencoded") ;

conn.setRequestProperty ("Content-Length", String.valueOf (data.
length)) ;

conn.setRequestProperty ("Connection", "Keep-Alive");

/1 RIESH

DataOutputStream outStream = new DataOutputStream (conn.
getOutputStream()) ;

outStream.write (data) ; //HESHKIEH %
outStream.flush () ;
outStream.close();
if (conn.getResponseCode () ==200) {
return StreamTool.readInputStream(conn.getInputStream()) ;
}

return null;

}

2. Inventing the Wheel (%PFR%F)

KRR 2 G, KT OB R, 2SIt RS
J1iE, MEAIXFE, A Re RIS LR AR RO R B E S K . 7F Android REH, BRI T,
R TATEE - B A e — St R A AR AR AR, BN FT I AR HESL, BN Android iF
TR I GE LUE A B Sk K 725 Google & Aii Android [ ANA, T EBANEHRNT K
H NPT, 7 Android ISR EAIEE . BN T B SRS FEIF AN T 948 D e
BIHESL) OMS, IXJ& Android TR BRI — AN EZRIE 1. nIRefRas v, KRR
M T, s, FRAMEER, FFR—MRESUIHES . MR —MES IS 3, (2R
ARANRE. E5E, AV — MHERE TR IE, B Spring. Struts 55 Java EE HE4E, FFH
FNETHES, MR rT DLEFR RSk Z A5 PHP HESL, eATTH s KA 7711
VIR ERAET: ToC (Inversion of Control).

Don’t call us, we’ll call you Cill#FK, TR RERARMD . FHIFANH B CRH—AN 45 B
M, B JER — MESREAIIZ LK

RSP FHK, SO S R e, A FIKET T %2 O F AR AT
TR AY IR — BRI S AT

import java.io.File;

import java.io.FileInputStream;

import java.io.FileOutputStream;
import java.io.RandomAccessFile;
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import java.net.HttpURLConnection;

import java.net.URL;

import java.util.LinkedHashMap;

import java.util.Map;

import java.util.Properties;

import java.util.UUID;

import java.util.concurrent.ConcurrentHashMap;
import java.util.regex.Matcher;

import java.util.regex.Pattern;

import cn.guoshiAndroid.service.FileService;

import android.content.Context;

import android.util.Log;

/ * %

* SRR S

*/

public class FileDownloader {
private Context context;
private FileService fileService;

private static final String TAG = "FileDownloader";
/* BERESERA */

private int downloadSize = 0;

/* JRIRSCAERAN */

private int fileSize = 0;

/* BFRE */

private DownloadThread[] threads;

/* TEEE */

private URL url;

/* ARHGRAESCAE >/

private File saveFile;

/* FEAAFEIAE */

private File logFile;

/* GATE LR RIE T B E x /

private Map<Integer, Integer> data = new ConcurrentHashMap<Integer,
Integer>();

/* BEARERE R */

private int block;

private String downloadUrl;// F#4e
/‘k‘k

S

*/

public int getThreadSize () {

return threads.length;

}

/‘k‘k

* RIS RN

* @return
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kY

public int getFileSize () {
return fileSize;

}

/‘k‘k

* Bk o R EOR

* @param size

*/

protected synchronized void append (int size) {
downloadSize += size;

}

/**

* TFTRE AR RS R E

* @param threadId Zift id

* @param pos & I EMIE

*/

protected void update (int threadId, int pos) {
this.data.put (threadId, pos);

}

/* *
* ARAFIL R
*/
protected synchronized void saveLogFile () {
this.fileService.update (this.downloadUrl, this.data);
}
/* *

* RS T AR

* @param downloadUrl PEEE

* @param fileSaveDir R H %

* @param threadNum N FEEL

kY

public FileDownloader (Context context, String downloadUrl, File

fileSaveDir, int threadNum) {

try {

this.context = context;
this.downloadUrl = downloadUrl;
fileService = new FileService (context);
this.url = new URL(downloadUrl) ;
if(!fileSaveDir.exists()) fileSaveDir.mkdirs();
this.threads = new DownloadThread[threadNum] ;
HttpURLConnection conn = (HttpURLConnection) url.
openConnection () ;
conn.setConnectTimeout (6*1000) ;
conn.setRequestMethod ("GET") ;
conn.setRequestProperty ("Accept", "image/gif, image/jpeg,
image/pjpeg, image/pjpeg, application/x-shockwave-flash,
application/xaml+xml, application/vnd.ms-xpsdocument,
application/x-ms—-xbap, application/x-ms—-application,
application/vnd.ms-excel, application/vnd.ms-powerpoint,
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application/msword, */*");
conn.setRequestProperty ("Accept-Language", "zh-CN");
conn.setRequestProperty ("Referer", downloadUrl);
conn.setRequestProperty ("Charset", "UTF-8");
conn.setRequestProperty ("User-Agent", "Mozilla/4.0 (compatible;
MSIE 8.0; Windows NT 5.2; Trident/4.0; .NET CLR 1.1.4322; .NET
CLR 2.0.50727; .NET CLR 3.0.04506.30; .NET CLR 3.0.4506.
2152; .NET CLR 3.5.30729)");
conn.setRequestProperty ("Connection", "Keep-Alive");
conn.connect () ;
printResponseHeader (conn) ;
if (conn.getResponseCode ()==200) {
this.fileSize = conn.getContentLength () ;//HHEma N 3RER L1
NN
if (this.fileSize <= 0) throw new RuntimeException("lﬂE

ERRASCAERAN ™) ;

String filename=getFileName (conn) ;
this.saveFile=new File (fileSaveDir, filename);/* RAECf*/
Map<Integer, Integer> logdata = fileService.getData
(downloadUrl) ;
if (logdata.size ()>0) {
for (Map.Entry<Integer, Integer> entry : logdata.
entrySet ())
data.put (entry.getKey (), entry.getValue()+1);
t
this.block = this.fileSize / this.threads.length + 1;
if (this.data.size ()==this.threads.length) {
for (int i = 0; i < this.threads.length; i++) {
this.downloadSize += this.data.get (i+1l)-
(this.block * 1i);
}
print ("C& FEMEKE "+ this.downloadSize) ;
t
}else(
throw new RuntimeException ("2 IRZ-ESMINVAEE ") ;
}
} catch (Exception e) {
print (e.toString()) ;
throw new RuntimeException ("3 TR R ) ;

}

/‘k‘k

* RO

=)

private String getFileName (HttpURLConnection conn) {
String filename = this.url.toString() .substring(this.url.
toString () .lastIndexOf ('/"') + 1);
if (filename==null || "".equals (filename.trim())) {//UWFIKBA 4
B
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*

*

*

*

*/
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for (int i = 0;; i++) {

String mine = conn.getHeaderField (1) ;

if (mine == null) break;

if ("content-disposition".equals (conn.getHeaderFieldKey (1) .

toLowerCase ())) {
Matcher m = Pattern.compile(".*filename=(.*)").
matcher (mine.toLowerCase () ) ;
if (m.find()) return m.group(l) ;

}
filename = UUID.randomUUID()+ ".tmp";//ERAE—A3C1F4
}

return filename;

PAR Gl B
@param listener MEWG UM, WA E TIASEN N EME0E, nTLARE A null
@return B FEICHRAD

@throws Exception

public int download(DownloadProgressListener listener) throws

Exception({

try {
if (this.data.size () != this.threads.length) {
this.data.clear () ;
for (int i = 0; i1 < this.threads.length; i++) {
this.data.put (i+1, this.block * i);

}
for (int i = 0; i < this.threads.length; i++) {
int downLength = this.data.get(i+l) - (this.block * i);
if (downLength < this.block && this.data.get (i+l)<this.
fFileSize) { //ALkREARTEIN FIRIT, 4ha PR
RandomAccessFile randOut = new RandomAccessFile(this.
saveFile, "rw");
if (this.fileSize>0) randOut.setlLength(this.fileSize);

randOut.seek (this.data.get (i+1)) ;
this.threads[i] = new DownloadThread(this, this.url,
randOut, this.block, this.data.get(i+l), i+1);
this.threads[i].setPriority(7);
this.threads[i].start () ;

telse{
this.threads[i] = null;

}

this.fileService.save (this.downloadUrl, this.data):;
boolean notFinish = true;// FERTERHK

while (notFinish) {// fEAHIWREE FEseE
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Thread.sleep (900) ;
notFinish = false;//{BE FEEHK
for (int i = 0; i < this.threads.length; i++) {
if (this.threads[i] != null && !this.threads[i].
isFinish()) {
notFinish = true;// FHEEKH T
if (this.threads[i].getDownLength () == -1) {//H1E
TECRN, T EHT T
RandomAccessFile randOut = new
RandomAccessFile (this.saveFile, "rw");
randOut.seek (this.data.get (i+1)) ;
this.threads[i] = new DownloadThread (this,
this.url, randOut, this.block, this.data.
get (i+1), i+1);
this.threads[i].setPriority(7);
this.threads[i].start () ;

t
if (listener!=null) listener.onDownloadSize (this.
downloadSize) ;
}
fileService.delete (this.downloadUrl) ;
} catch (Exception e) {
print (e.toString()) ;
throw new Exception("gFﬁi%ﬁ&");
}
return this.downloadSize;
}
/‘k‘k
* R Hetp MK 7B
* @param http
* @return
%/
public static Map<String, String> getHttpResponseHeader
(HttpURLConnection http) {
Map<String, String> header = new LinkedHashMap<String, String>();
for (int i = 0;; i++) {
String mine = http.getHeaderField (i) ;
if (mine == null) break;
header.put (http.getHeaderFieldKey (i), mine) ;
}
return header;
}
/‘k‘k
* JTEN Http LB
* @param http
%/
public static void printResponseHeader (HttpURLConnection http) {
Map<String, String> header = getHttpResponseHeader (http) ;
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for (Map.Entry<String, String> entry : header.entrySet ()) {
String key = entry.getKey () !=null ? entry.getKey()+ ":" : "";
print (key+ entry.getValue());

private static void print (String msg) {
Log.1i (TAG, msg);

public static void main(String[] args) {
/* FileDownloader loader = new FileDownloader (context, "http://browse.
babasport.com/ejb3/ActivePort.exe",
new File ("D:\\androidsoft\\test"), 2);
loader.getFileSize () ; / /#5330 R KAN
try {
loader.download (new DownloadProgressListener () {
public void onDownloadSize (int size) {
print ("B& TE: "+ size);

1)
} catch (Exception e) {
e.printStackTrace () ;

b/

}

NHSE S HOESCRE PR
import java.io.InputStream;
import java.io.RandomAccessFile;

import java.net.HttpURLConnection;
import java.net.URL;

import android.util.Log;

public class DownloadThread extends Thread {
private static final String TAG = "DownloadThread";
private RandomAccessFile saveFile;
private URL downUrl;
private int block;
/* NREITILIE  */
private int threadId = -1;
private int startPos;
private int downLength;
private boolean finish = false;
private FileDownloader downloader;

public DownloadThread (FileDownloader downloader, URL downUrl,
RandomAccessFile saveFile, int block, int startPos, int threadId) ({
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this.downUrl = downUrl;

this.saveFile = saveFile;
this.block = block;
this.startPos = startPos;

this.downloader = downloader;
this.threadId = threadId;
this.downLength = startPos - (block * (threadId - 1));

@Override
public void run () {
if (downLength < block) {//HK FE5EmK
try {

HttpURLConnection http = (HttpURLConnection) downUrl.
openConnection () ;

http.setRequestMethod ("GET") ;

http.setRequestProperty ("Accept", "image/gif, image/jpeg,
image/pjpeg, 1image/pjpeg, application/x-shockwave-flash,
application/xaml+xml, application/vnd.ms-xpsdocument,
application/x-ms—-xbap, application/x-ms—-application,
application/vnd.ms-excel, application/vnd.ms-powerpoint,
application/msword, */*");

http.setRequestProperty ("Accept-Language", "zh-CN");

http.setRequestProperty ("Referer", downUrl.toString());

http.setRequestProperty ("Charset", "UTF-8");

http.setRequestProperty ("Range", "bytes=" + this.startPos
+ ="

http.setRequestProperty ("User-Agent", "Mozilla/4.0
(compatible; MSIE 8.0; Windows NT 5.2; Trident/4.0; .NET
CLR 1.1.4322; .NET CLR 2.0.50727; .NET CLR 3.0.04506.30;
NET CLR 3.0.4506.2152; .NET CLR 3.5.30729)");
http.setRequestProperty ("Connection", "Keep-Alive");

InputStream inStream = http.getInputStream() ;

int max = 1024 * 1024;

byte[] buffer = new byte[max];

int offset = 0;

print ("Zf2 " + this.threadId + "MAVE"+ this.startPos+ "

FUETE ") ;
while (downLength < block && (offset = inStream.read (buffer,
0, max)) !'= -1) {

saveFile.write (buffer, 0, offset);

downLength += offset;

downloader.update (this.threadId, block * (threadId -
1) + downLength) ;

downloader.saveLogFile () ;

downloader.append (offset) ;

int spare = block-downLength; / /3K 1T E

if (spare < max) max = (int) spare;
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saveFile.close() ;
inStream.close () ;
print ("£ZM " + this.threadId + "5 R ") ;
this.finish = true;
this.interrupt() ;
} catch (Exception e) {
this.downLength = -1;
print ("&FM"+ this.threadId+ ":"+ e);

}

}

private static void print (String msg) {
Log.1i (TAG, msg);

}

/‘k‘k

* NHORTR I

* @return

=)

public boolean isFinish () {
return finish;

}
/‘k*

* DT HRNERND
* @return WHLRMIEA -1, K FERIK
=)
public long getDownLength () {
return downLength;
}
}
N T AR ), 2SI R TR B RN, AR SE A IS SCR ] B 44 2R 1) 7 Uk
.

public interface DownloadProgressListener ({
public void onDownloadSize (int size) ;

}

T 3 AN SCPEAE — A i T — SRR AR LK) Android FERHESS, 1XAN NEAESE T LA
TN AT IS0, LS N R 3 75 22 T B i B A ARG R T . A ToC
A HAEHARIL T DownloadProgressListener , 748 FH [ I I 75 AR N4 1 — AN S LS4
BT B3R ER S (1) N 3K

.. Hiili Android R RARHK . MVC. F MBI, FERREE (ToC)

1. Android {K & 2244

WA REES T AR — RS Brh i) — 42k “#2&% Android RGN SAHFHIAR, 1
L _ESERR Android P& I AEE: 7, BLITAER BIRiHb PR T 2k Bk Y8 Android REE4EH,
XM HEERRFEE L] T %) Android 14 R4 BRI BEZME, RN Android 14 R E5H41A
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WlE, EEAE 4D EERZEK.
e Linux Kernel: otflifFUEREe. Mg . RETL e R NAE SR

e Libraries Il Android Runtime: Libraries, B[} C/C++pREUZEERSyr, K2 L IT ALY
(BRI, T WebKit, Z%EREU%E6157 Android M TU S 28 384T, BNkl C BR%L
J# Libe. OpenSSL. SQLite 55, 43Rt AHE SCRFEIT & 2D SGL A1 3D OpenGL | ES,
152 BA4 75 TH B MediaFramework AE 424 SCRF &Rl A BB SCHERIRRIBCS 2o, i
MPEG4. H.264. MP3. AAC. AMR. JPG il PNG %5 % ()% SR SCE# . Android
() Runtime 1 STAFRERIFAT A2 11 Dalvik k%20 527505

e Application Framework (N HHAFAEH): Java NIRRT IF &N 3 3 248 H 1% = 5 2 i
[f) APLIEAT PO IF A

e Applications: %/Z/¢ Java N HFE/F)Z, Android P E 1] Google Maps. E-mail. HJIif
WA TR WA, MP3 fRBESEAL T1%)2, Java RN UIF R IR ABAL T2,
I HAT A N PR e BTSRRI R A B R R, o ml LA A &
(IR o

IR 4 NER, NER EERS, FEFRE NIRRT N ERRS, X RS S
JE 5 SR AR RS e T RGEHERT AT R, AEAN R 2 BT AN B AT DA IRE 0 T
e 2R o

Android N P8 FHHESE () APT JRAERESL FI2AT, X atate ok T R I A 1) van o — 3tk
T AR VRIRATT, ARSI R R e 5l 06 2006 32 Application Framework HE47 9%
IRANHIERf# . K518 Application Framework, #tn] LALIEHIIRf# Android v FUSATHLE], B
st S e NS 2 POREAN N Z B R
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2. MVC &z
Android ‘B 5 &N R FF T A& K H MVC #5518 MVC? LH/E FH.

MVC j& Model, View, Controller 455, M EEWLLE H MVC BE 3 AN

o B (ModeD) Xf%: NHFEFIH LISy, AL AN X G114

o MK (View) X% R 9 5 AE B P AL g . 2R MVC 228 H]
FME—mT LR R —)2, BBH P 5N, Ry

o xHil#y (Control) X%: WHEH AN, FHIH P A g s & 588 Model %%
RE. Bl HEEW MR THTIERE, m R H P R AR, A4 Model
RbFR

Android S¢Jih9R G E N, 76 Android 1 MVC I EARAIL LR,

(D REZ (View): —BCRH XML SCHESEAT S Rk, AR o] Oy,
S, WX Android TRELARZ, wh— ¢ o] LIAERILE Android T n] LA JavaScripttHTML
ZE1 7 RAE N View 2, 48R IX B 75 EHEAT Java F1 JavaScript 2 [A] (K345, F£i2))E, Android
AL T EAT AR T A A

(2) ##HlJZ (Controller): Android %A BEALM H AL T ARZ I Activity J§ I, X1)
TEHIE & T ANEALE Activity H'540RS, ZEM I Activity A8H] Model Mk 252240 FE, XA
(1) 55 A=A B R Android HI) Activity WA [A]Z 5s, W RFEI IR B B, R Pl
TRZS Ty w5 [ W4t

(3) FALZE (Model): XEHEE . ML AE HRAEHNV X E Model HLIIALEE, 4R%K55
TR SRR AR 1 )25 o

3. IR loC (FHIRE)

ZJCHER, Android ZJITLARERE R — AN AR TR ERE G, SR
KGR 2 ASTEI, B SR I, 3ty KINAE Android H 2 Ab#R & Yot Bl vt
BB G Iz, LR Bt BRI 70 R 2 30 Android JT AT 4R 1) :

e Template Method 1553 ;

® Factory Method #3;
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Observer
Abstract Factory fz{;
Adapter Bix{;
Composite F5;;
Strategy = ;
State &
Proxy #z{;
Bridge #X;
Iterator FE3;
Mediator #ix;
Facade %3,

Android HEZLE ) ISR AE T 1oC, 7E Android N H T & i F2 H /R 2 5 %182 3] ToC i oK
BRI, w5 Activity Kk, NI RAECEHESE B 3hH .

protected void onCreate (Bundle savedInstanceState) ;

ARG XA A, R S AR HEAS R, X S T 248K ToC
AR B[] RS S AN 11 IX 2L, (HE AIX MG i) LU HY ToC R ERLFAb . SR 917
Android FEALTT UL, Hiltn, HHEEERE IS, Android ' SAX ) Handler [ %, A,
BTEA OGS R IoC LI, b BRI 2 LRSS — U,

=L sl al Y RE. wIgEdr . RESPEG SRS

Android N HTFE P ITT R A Java 0S5, FE2H A MVC,  SUilZLEZ A S5 RE & -
TR MGG AT w R ey R AR i AR LR s
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