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Android Developers on Google+

We now have a Googlet+ page tor +tAndroid
Davelopars. We'll use it to host Hangouts for

developers, talk about the latest releases,
development and dasign tips, and much more.

We're on E Tollow

Download
The Android S0K has the

louls, samplk: code, and docs
vou need to create great apps

Learn morg =

Design

Learn about principles, building
blocks, and patterns for
ElEEl]I'Ig wornd-class Aandrold
uecer intorfacas

Ledrn more »

Publish

Google Play is an open service
that lets you distribule your
apps to devices

Learn more =

A Suled Android Developers

uivilagiufim WAL UATEEABBNNIMANETU AYUATUN 1.5 UNTENITITU 4.0.3 AIATTIN

Platform Codename API Level Distribution
Android 1.5 Cupcake 3 0.3%
Android 1.6 Donut 4 0.7%
Android 2.1 Eclair 7 5.5%
Android 2.2 Froyo 8 20.9%
Android 2.3-Android 2.3.2 Gingerbread 9 0.5%
Android 2.3.3-Android 2.3.7 10 63.9%
Android 3.0 Honeycomb 11 0.1%
Android 3.1 12 1.0%
Android 3.2 13 2.2%
Android 4.0-Android 4.0.2 lce Cream Sandwich 14 0.5%
Android 4.0.3-Android 4.0.4 15 4.4%

Android App Development auuauysnd



Us:innuoos:uuduaims Android

\lovnnszuudjiins Android Huseandwisscuuda Fvayanbiinwaumiagiiaula

aansnailvan Source Code [l vinlifigWamunannvatesg swih Source Code sNUSULFNLAZ

WU ES N LAWWALAT UL USZUY Android LU UTa9auLadunnNdU ey e unIaLuNyss NNy ey

Android aantfiungaq 1¢ 3 Uszinméasalyi

® Android Open Source Project (AOSP) {uszuy Android U3ELANLESNTAINYLSEY Google

Tl manin Source Code TuAndauazlFomlugunsaisneg Idlasiibidedaeldins

® Open Handset Mobile (OHM) LﬂuLLﬂuﬂiﬂﬂﬁﬁh[ﬁ%'unﬁﬁ'@umﬂmﬁ'unﬂ;m Open Handset

Alliances (OHA) SUSHNaHasWAILNTZUY Android TuluLtUTaIAULDY Tﬂﬂﬁgﬂiw

a

whanmuaaewa Lazieisumsldeuiuanseiu nnluivensszdanuifuendnunl
wazgUuuunsldenniiusesudazudsm uwazlusuninusunsesdlszinnifesld¥uans
U3mMaLE3aAe ngLiafiienin GMS (Google Mobile Service) FutfiunsmaLaiud
v¥azuu Android fuszandnmanndutiuiee

Cooking 38 Customize {u3zuU Android finWainiensedaldnanumvagsnge i
Ysuuasliaglunuvativesauies Femawannazdaviandaaanilumsldougunial
(Unlock) 1@nauivazansofingeld Muiszuy Android Uszinniiaelainiiulssinniis
anusanIageiige avannazldsumasuusviamnusaniasieg danudh i

Ianugunsahiug anglderuade

ativ [5AmNNINIZULY Android mamwim@’wﬁmaﬂﬁ%’uﬁnﬁ Google Mobile Service (GMS) 1

AnAnIzfosnaNaUszUULAz e By IRTUIM A IduioY FeamEnieiavaangnain (@

ausnweuuno:lsidunouu Android

NSWAIUNLAWWALATULU Android dlausn3 (Library) 3 lEuannaneienu 8N azaIn

Tuntnweuw Twihdatlazeasndintnvanizlavsiiiinauls drogviy

NOTE

laus3 (Library) swsuldlunmswmunuenndiaduszilasaaduinasgu denelu

laum3tuasziildafivhnauanlgls (Reusable) atjiilusnuann Fvazin ldinwaunissudana
s = . ¥ = r o @ = ¥ o= ¥ =
Tumswannuannwdiadusneg Idatnmnn Wiavanbifienusuiudosdouldaiding o1q 8n

[~

Wadmswauiuanwataduluy WiowawnatasunIfiFumsuiaasaaeiu
i e =5 o T T o s [T T [ (-] ar Yalad
satit laus3iasynuthivanfe nsthnauan s awmunsiag oM TUAaN IFRTULU LD
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® Dalvik Virtual Machine (VM) ifugqiun1sasiviaiavanaayuuuiaidaunidnisaanuuy
Wmnzaniugunsalindauiiviagynsnifiaie

kL
e |

® Integrated Browser LJumawuaniu Web Browser wdh[iiuuouniass Mvilinugiu

ANTOWNALISIVAR (WebKit)

Homme

Surfin” Safan Blog
Planet Webkit
Project Goals
Keeping in Touch
Trac

Contnbutors Meeting

Working with the Code
Installing Developer Tools
zetting the Code

Building Webkit

2 ~ B C X | & TheWebKit Open SourcePr... X

The WebKit Open Source Project

Welcome to the website for the WebKit Open Source Project!
WebkKit is an open source web browser engine. WebkKit is also the name of the Mac 0S X
system framework version of the engine that's used by Safari, Dashboard, Mail, and many
other O5 ¥ applications. WebkKit's HTML and JavaScript code began as a branch of the
KHTML and K15 libraries from KDE.

Getting involved
There are many ways to get involved. You can:

\ Download
j Mightly builds

m download the latest nightly build

m install developer tools and then check out and
build the source code

once you have either of these, you can help by:

Running Webkit
Debuagging Webkit
Contributing Code
Commit and Review Policy
Adding Features

Secunty Policy

s reporting bugs you find in the software
a providing reductions to bugs

m submitting patches for review

More info
More information about WebKit can be found on its wiki. You can help here too, by adding
information that can help others learn about WebkKit. If you have more questions, contact us.

Documentation
Wik

A Vulod WebKit

® Optimized Graphic Lﬁuﬁhuﬂﬁuﬂwn’ﬁﬁ’muuuuni’lﬁnﬁ'ﬂ’luﬁhu 2 Afuaz 3 JAf las
l#a309ia OpenGL
o saLite {Hudwaivayunisvinusmiunisdaiivgudaya

{_ :}" . mF:ﬂm_ﬂ:l'li!_nrgI ..D - A v} l s ]Lte Home Page

Small. Fast. Reliable.
Choose any Lhree.

Current Status

Ahout Sitemap Documantation Download |l icense Maws Support

Welcome.

SQLite is a sottware library that implements a self-contained,
soerverless, zero-configuration, transactional SQL database cngine.

SQLile is Lhe mosl widely deployed SQL dalabase engine in Lthe world.
The source code for S0)Lite is in the public domain.

¢ Version 3.7.12 of SQLite is
recommended for all new

development. Upgrading lrom
version 1./.6.3, 3.0.7, 3.1.7.1,
3.7.8, 3.7.9, or 3.7.11 is optional.
Upgrading from all other SQLite
versions is recommended.

Sponsors

Ongoing development and maintenance of SQLile is sponsored in parl Common Links

hy S0l ite Consortium members, including:

Al

Adobe

+ Features

Frequently Asked Questions
Well-known Users
(etting Started
SQL Synlax
« Pragmas

Adnbe revolutionizes how the
world engages wilh ideas and
infarmation - anywhere,
anytime, and through any
medium.

A Yulsd sqlite
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® Media Support Lﬂuﬁhuﬂﬁuﬁgunﬂiﬁ’muuuuﬁ'ﬂﬂimm wiaNaAdfe 12y aadle
36le wazzUmmw

® GSM Telephony Wusiusnssumavivuuuszuumsdwiedaufiuuy GSM (Global
System for Mobile Communications)

® Bluetooth, EDGE, 3G, WiFi Liuau3av3unsvinuiu Bluetooth, EDGE (Enhanced Data
rates for GSM Evolution), 3G Laz WIFi

® Camera, GPS, Compass, Accelerometer HusuaiUayumMNMeaIIzUUNaaIae
3, JruuAMMUARILLULLAaN 38 GPS (Global Positioning System), @ufie Lazn3
INDATIANNLI

® Rich Development Environment usiustfuayuileidusieg Adislunavmun
LLAWWALATU 12U Emulator, Debugging Tool, Memory and Performance Profiling LLa% Plug in
fmsULA3nvile Eclipse

anmuJaenssiuovliouasoad (Android Architecture)

aiiRUNIINMIDBNUULILBUATEEEA (Android Architecture) 1iugnuiveaniffuddudu win
z13un Layer lapfiudazduazi3unlduimnnszduduiie gduanvaasdiiey Seaansauiveantiu
4 Funanae wﬂuﬁgnﬁmﬂ%mﬂ (Linux Kernel), Sulaum3 (Libraries), Sutawwatasuiwsuiisa (Application
Framework) LAZFULOWNE LAY (Application)

A @oilmenssy Android

® FULOWWALATY (Application) %’uﬂﬂuﬁ'uuuqﬂmm'[ﬂwﬁ%’w Android Fviflusiuaay
LoWWALASUTIWRILNTUN 90U 19U e wwRLATUSUEE WA, wowwa eFulnTawy (Phone
Dial), LaWWALATULIUUSILEDS (Web Browser) Lugiu Wotilysunsaludunowwaiasuiu
azatflusUuuuraving apk Felapilundazetlulaifenas datasapp veslnidn

APPLICATION

( Home ) ocomacts )( Phone ) ( Browser J( ... )

A F011AuNITHTULOWNE LATU

A FDENLLAWNELATU
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=y oL £y, = ) = LTI | o = oL -3 = s 1 1 o
LEWNALATULLAZIALREA (Widget) AHBDUNUAD L'lJHI'lJ"E LASHNVIONARRINTUINEUNU LARSFA NN
= = v e 5 el 1 = = & = .
VILLBWNR LFITJHHH?E‘:’I’IQ"IHIH Eﬂ’i‘jﬂuﬂ Lﬁ!ﬁ’ﬂ (Full Screen) LL!.FﬂHﬂ’] ULENIR L?WI WIBUMNANEIENI
< o o & -4 -1 o
LWNALIA (Gadget) IENMNIULUNUNDUIA LﬂﬂI!-l ANV

o FULBWWALATUINSNLISA (Application Framework) lazin@uainwaunaianse
Sonldau Android #1u API (Application Programming Interface) 16f §9 Android Iéaan
Hidsananugndaulumsldousnees Application Component §9ilshaginvannaiasu
nsasil
O View System usuaiuaunsvinnusviunisaiivuewwaiati 15y lists, grids,
text boxes, buttons Llaz embeddable web browser

O Location Manager \fiugudamammunivaasiaissglniniwnwiiadoud

O Content Provider iusiumuannsidhfvesvdoyafiinsldemsiuiu (Share Data)
sewinuawwatadufiunnsteiu iy doyaild (Contact)

o Resource Manager \fluddamimsidnlddayaseg filalalda 16 localized strings,
graphics uaz layout Fvazatlulaianed res/

ﬁ'ﬂﬁﬂi’ﬂgﬂ@hm Tuﬁquﬁﬁggnﬂﬂmlwﬁ uazwuanidnulsunand@euiy o aI1m3s Build

Inusunsopdazldiiaiovilo adpt dwsumIranlng wazwavanmareu lwaudrazavaatafida
R Suiflusuiiszyieiayasieg Alsdedvsmiulsunsuiignauniu
O Notification Manager Lfluﬁi‘mmimmﬁmuﬁ (Event) #nNe AULRANUULOUE LY (Status
bar) 11U Tunsalfil@sudamnuLazmMIudviiausge
O Activity Manager Lﬂuﬁhumuqm Life Cycle 72dLLAWWA LATU

Activity Window Conten
Manager Manager . Providers | !

Package Telephony Resource Location Notification
Manager Manager Manager J Manager Manager

A ailnpnIsHTULDNNALATULNGNLIISA

API (Application Program Interface) 81uin tailla vidasusalszanuls wNINUsEYNARE
FmsewnzamiumsSenidnustuuitimsvdsuenwwaesudug Fevivhilidensansyheu
FEWTNLANNALATUALSZUUUAUAMS iimafiuenmaiadiuaz WansamsyhnuiussuuUfTRms
Teafu siusioedt AP1 Thushiden Fovnnbifinsdawe AP vossruLLiTRMIpansnud fiiwann
uawnataduazilanuaun Wadasnmswannuenwnardulvianudhiuldtussoudiins
[Fatefidsza@ndnw
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o sulausn3 (Library) waunsnsdldsiumunguaaslaunisiieg Addguazdanuadu

sianavan lusunsae lannany Svgnideulihenmsn C waz C++ lapdaeizay

lausanadniigeumsiae

O
O

System C library iunguaaslausinasmnuiatuuiugiuzevnin ¢ lausi (libc)
Media Libraries \Jungumaiuiadfiis wu ssfle 36la sudvgunmweinge
i [Wlana MPEG4, H.264, MP3, AAC, AMR, JPG Uaz PNG

Surface Manager {Hungumisnmazluuuzavithas mynaniieg

2D/3D library Lﬁﬂﬂﬁé&l‘ilﬂﬂﬂ‘i’lﬁmmu 2 df %39 SGL (Scalable Graphics Library)
WAZLUY 3 86 %38 OpenGL

FreeType Lﬁungimmﬂmmﬂ (Bitmap) waziiaLead (Vector) snsunsLsuLaesd
(Render) AW

saLite unguoassudaya Fefiuszuugudeyailfiguifeniuiunewduag Firefox
ez Apple iPhone ilinwannawnsnlsgwdeyaidifudonavpsuawwiiadisseg 16
Browser Engine Liunduuasmiuaawauuiuumimeilass fuuiugiaes WebkKit
FofavianuausadsaReiuiu Google Chrome, Safari Las Nokia S60

gmsumsSunlduanwaiadusieg Tudulaus’ azlisansasenlfuanndeduludealé

TanazdaaunlFuowndiaduluduigoninviniudeezaainiafenlsld uannniludulauni

Android ghudviiututiaafiSanin Android Runtime dvisznaulide 2 s1unanAa Dalvik VM LA

Core Java Library

O Dalvik VM (Virtual Machine) auilgnideudienis Java iisldawizmslinu

aUnIniwnwARauf atslsfimudiiunndwan Java VM (Virtual Machine) #p Dalvik
VM F9az5ulng .dex imaulwdunannlwg class waz jar Inefl tool a1 dx i
Tumstludaaana Java WeillWd dex winunansiadauazivanzaniugunsaivnm
NN class TagannzatinadvlszansmwlumslEwasnuannuuniaad

O Core Java Library swuiliflulaumdnasgiu wifezderuuansdannlaunises
Java SE (Java Standard Edition) was Java ME (Java Mobile Edition)

Surface Media
| =

e | J m
D B &

A gomilpenssudulavsn’
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ANNLANFINTZWIN Java VM WAz Dalvik VM fa msulamas wiaiiduinasniines (Inter
preter) AuAnsviu lagauzey Java VM ﬁuﬂ:ﬁgﬂ wUUITUUUUEWAR (Stack) eiaUey Dalvik
VM tuezifunuu3iamed (Register)

Iﬁﬂ‘ﬁ Java VM ﬁ'uﬂ: dunmeenu byte code (class) 28471 mnﬁ’mmuﬁ byte code mﬁi“m'!?"u
Thdusdesneg uazluandnlUiiuBlumihsanusuuuauie

usilugnu Dalvik VM tuaziimavhnufindeaseii iiesusaziiiunismansaasing whiy
Wullumhaanuanuuusismesunu

Tramwsnudani 2 dszinmaziimainuiiadenu us Java VM duaziimss$oraosing
annn S bivenzantumshludszgndldlugunsaiindoud Seolaenfiudraziininenns

fldfie 1wy dnerineey CPU (Central Processing Unit) LLdz RAM (Random Access Memory)

® fugnﬁmﬂ%m (Linux Kernel) 52Uy Android ﬂguuﬁugmmmﬁuuﬂﬁﬁﬁmi Linux
Taudu Linux Kemel dudlitddiimavinumansg du Seusazsugnianndudunn c
12U NITAMINUILANNGT (Memory Management), MIIAM 3NS5 Loa (Process Manage-
ment), NILEaNAaLATET Y (Networking) tasHvifuni1sinvusuduftisfuszuy
Uaueanig yoiinwauaslifigng dhdesnilldlaeonse  agwlsfmaninwmuaiansa
ihfeszuuUiRnT Linux [dannaeeas Command Prompt 141 adb shell #vazananiald
\r3avlare] [¢ 1wy madneszuulvd (File System), Insisamidaaanlvd (Copy File)
dudu

. : - | Flash Memory Binder (IPC)
D D &5 &5

A #@o11ean3sNtl Linux Kernel

| Power
Management )

g G J =y = s : o =
Linux Kernel gnarodulas Ays wiudng ln3iand (Linus Benedict Torvalds) Tui) a.¢1.1991
FovnuztiuAnmegiuninenasiaadei Uszina@uuaus (The University of Helsinki)
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nnfinansweagUiiumwaavesmnnunssn Android [Aaail

APPLICATION

Activity Window C nt Miaw Sustarm

Manager Manager Providers ¥
Package Telephony Resource Location Notification
Manager Managor Manager Manager Manager

Surface Media
Manager ! Framework | Lot Al
- Dalvik Virtual

Free Type Machine

OpenGL IE3

Flash Memory | Binder (IPC) |
Driver Driver

SGL SSL

| Power

A doilnenssueay Android

douus:nouvoviowwalnu (Application Com-

ponent)

AuAnEuzat v wauntaudiae uuawndiaduiaansaldidudiuliznausey
wanwnAtafudu 16 ety diswdssmasnvuawnatedulifuaasmiidsuzasemazlnm
Tneigsuaafluewndadusdwdui ldwannliud gsusmansaBenlduenniiaduluduidotun
wWannsiald Tnefildsdiudosimundumniey WsanuazmnuazsInslunswmutenniediy S
SunuOWWALATUMATL Application Component

v Application Component TaviliaunIaafsnanIntiveaniiiu 4 saufa Activity, Service, Content
Provider LAY Broadcast and Intent Receiver

o Activity Ap minefiaadafugly willuwsdazuowwdiadussezdlduinnin 1 whas

w3D 1 Activity Fuusiay Activity azvvihdiAuanuznisldeulugiusieg daeinaieu

o TumausaviemImy ﬁ'nﬁbummm*mﬁﬂn'[ﬁﬁﬂnﬁmgﬁuﬂﬂﬂﬂﬂnmﬂmwLLmﬁ
AussEneldnwle

o fULaNWALATUSITBANENREEl Activity WilWTiLEAYTIBMITREIURAGD UM
fudamny Bn Activity nilvaziiudiurevmIidanniifnsie way Activity AU auv
wihfipdaauiinfignavanua s

o Service An UWIaUIMIENGT Tvhaustjiipends 15 Service Tilinnunin JziiE
Tefnwieudueg wislduannaiadudus (Ude

o
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e nu:tinligdns:uulfUAns Android
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e WruulnawwalpGuaeuve

e $onua:lGoau User Interface

® |SEUSNISEaNIUUNLNDOAY Layout UUFID)
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¢ Weuumawwaipdudmsuldunu GPS
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