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Introduction 

InMay2011,Googlehelditsannualdeveloperconference,theGoogleIO,topresentitsnewest
technologiestoapproximately5,000attendees.Inadditiontoimprovementsinitsalreadywell-known
technologiessuchastheGoogleAPIsorthecoresearchtechnology,Googleplacedthefocusontwo
majorthemes:ChromeandAndroid.Asalways,thenewestadvancesintheAndroidPlatformwere
presentedanddiscussed,butwhatGoogleannouncedabitlaterintheAndroidkeynotewasabitofa
surprise:Google’sfirststandardforAndroiddevicestocommunicatewithexternalhardware.The
AndroidOpenAccessoryStandardandtheAccessoryDevelopmentKit(ADK)willbethekeyfor
communicatingwithhardwareandbuildingexternalaccessoriesforAndroiddevices.Toencourage
development,GooglehandedoutADKhardwarepackagestointerestedattendeesandshowedsome
examplesofADKprojects,suchasatreadmillwhichtransmitteddatatoaconnectedAndroiddeviceand
ahugetiltlabyrinth,whichcouldbecontrolledwithanAndroiddevice.Shortlyaftertheevent,thefirst
DIYprojectssurfacedwhichalreadyshowedthegreatpotentialoftheADK.

SinceIcouldn’tattendtheevent,Ihadnochancetogetmyhandsononeofthosekits;atthetime,
therewasonlyonedistributorfortheGoogleADKboardsandthisdistributorwasn’tpreparedforsucha
bigdemand.Thatdidn’tstopmefrombuildinganalternativemyselfandfromexperiencingthejoyof
thisnewfieldinAndroiddevelopment.Overtime,manymoredistributorshaveproducedderivativesof
theoriginalGoogleADKboards,whichare,forthemostpart,cheaperandonlyprovidethebasicstoget
youstartedhackingyourprojecttogether.

Youprobablyjustwanttodiverightin,butfirstyoushouldlearnaboutthespecificsoftheADKand
setupyourdevelopmentenvironment.Youwouldn’tbuildahousebeforeyouknewhowtodoitor
withouthavingthepropertools,wouldyou?

WhatIstheADK?
TheAccessoryDevelopmentKit(ADK)isbasicallyamicro-controllerdevelopmentboardthatadheresto
thesimpleOpenAccessoryStandardProtocolcreatedbyGoogleasareferenceimplementation.
AlthoughthatcouldbeanyboardfulfillingthespecificationtobeADKcompatible,mostboardsare
basedontheArduinodesign,whichisanopenhardwareplatformcreatedin2005.Thoseboardsare
USB-enabledmicro-controllerboardsbasedontheArduinoMega2560andtheimplementationofthe
Circuits@HomeUSBHostShield.However,thereareotherboarddesignsknowntobeADKcompatible,
suchasPIC-basedboardsorevenplainUSBhostchipboardssuchastheVNCIIbyFTDI.Google
decidedtobuilditsreferencekitupontheArduinoMega2560designandprovidedthesoftwareand
hardwareresourcesasopensource.ThiswasaclevermovebecausetheArduinocommunityhasgrown
tremendouslyoverthelastyears,enablingdesigners,hobbyists,andaverageJoestoeasilymaketheir
ideascometolife.Withtheever-growingcommunitiesofbothfactionsofAndroidandArduino
enthusiasts,theADKhadaprettygoodstart.
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Tocommunicatewiththehardwareboards,anAndroid-enableddeviceneedstofulfillcertain
criteria.WithAndroidHoneycombversion3.1andbackportedversion2.3.4,thenecessarysoftwareAPIs
wereintroduced.However,thedevicesalsohavetoshipwithasuitableUSBdriver.Thisdriverenables
generalUSBfunctionalitybut,inparticular,itenablestheso-calledaccessorymode.Theaccessory
modeallowsanAndroiddevicethathasnoUSBhostcapabilitiestocommunicatewithexternal
hardware,whichinturnactsastheUSBhostpart.

ThespecificationoftheOpenAccessoryStandardstipulatesthattheUSBhosthastoprovidepower
fortheUSBbusandcanenumerateconnecteddevices.Theexternaldevicehastoprovide500mAat5V
forchargingpurposesoftheAndroiddeviceaccordingtotheUSB2.0specification.

TheADKalsoprovidesfirmwareforthedevelopmentboardwhichcomesintheformofasetof
sourcecodefiles,libraries,andademokitsketch,whichistheArduinotermforaprojectorsourcecode
file.ThefirmwarecaresabouttheenumerationoftheUSBbusandfindingaconnecteddevicethatis
accessorymode–compatible.

GooglealsoprovidesanexampleappfortheAndroiddevicethateasilyaccessesanddemonstrates
thecapabilitiesofthereferenceboardanditssensorsandactuators.Ifyouareworkingwithaderivative
boardthatdoesn’thavethesamevarietyofsensors,youstillcanworkwiththeexampleapp,butyou
mightwanttostripthecodedowntoonlythebasicpartofthecommunication.

WhenyousetupanADKhardwareprojectyouarebuildingaso-calledAndroidaccessory.Your
hardwareprojectisanaccessoryfortheAndroiddevicesuchas,forexample,akeyboardwouldbefora
PC,withthedifferencebeingthatyouraccessoryprovidesthepowerforthewholesystem.Accessories
needtosupportthealreadymentionedpowersupplyforthedeviceandtheymustadheretotheAndroid
accessoryprotocol.Theprotocoldictatesthattheaccessoryfollowsfourbasicstepstoestablisha
communicationtotheAndroiddevice:

1. Theaccessoryisinwaitstateandtriestodetectanyconnecteddevices.

2. Theaccessorychecksforaccessorymodesupportofthedevice.

3. Theaccessorytriestosetthedeviceinaccessorymodeifitisnecessary.

4. IfthedevicesupportstheAndroidaccessoryprotocol,theaccessory
establishesthecommunication.

IfyouwanttolearnmoreabouttheADKandtheOpenAccessoryStandardhavealookatthe
Androiddeveloperpagesathttp://developer.android.com/guide/topics/usb/adk.html.

HardwareDevelopmentBoards
ThissectionwillgiveyouanoverviewofthevarietyofADK-compatibledevelopmentboardsthatare
currentlyonthemarket.NotethatIcan’tguaranteethecompletenessofthislistbecausethecommunity
advancesatsuchapacethatnewboardscouldpopupatanytime.Iwillconcentrateonthemost
popularboardsoutthereasofthiswriting.

TheGoogleADK
TheGoogleADKisthereferencekitpresentedattheGoogleIOinMay2011anditwasthefirstboard
adheringtotheOpenAccessoryStandard.ThekitcomeswiththeADKbaseboardandademoshield,as
showninFigure1-1.
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Figure1-1.GoogleADKboardandDemoShield

Thebaseboard(Figure1-2)containstheDCpowerconnector,theUSBconnector(A-type
receptacle)toconnectyourphoneortabletto,andthemicroUSBconnector(microB-typereceptacle)
toconnecttoyourcomputerforprogramminganddebuggingpurposes.IthasanATmega2560AVRchip
fromAtmelmountedontop,optimizedforC-compiledcode,whichmakesitprettyfastandeasily
programmableinsteadofcomparablemicrocontrollersthathavetobeprogrammedintheassembler
language.TheATmega2560hasaninternalflashmemoryof256Kbytesandan8-bitCPUanditoperates
at16MHz.Itprovides8KBofSRAMand4KBofEEPROM.TheIOportsoftheATmegachipcontrol16
analogpinsthatprovide10bitsofinputresolutionenablinganalog-to-digitalconversionof1,024
differentvalues.Theymeasurefromgroundto5Vbydefault.Thechiphas54digitalpinswith14ofthem
beingPWM(pulsewidthmodulation)enabledtoallow,forexample,dimmingofLEDsorcontrolling
servos.Inthemiddleoftheboardisaresetbuttontoresettheprogramexecutionontheboard.The
board’soperatingvoltageis5V.AlthoughyoucanpowertheboardviaaUSBcable,youshouldconsider
usingapoweradapterifyouintendtocontrolservosordrivemotors.
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Figure1-2.AcloserlookattheGoogleADKboard

TheDemoShieldisanadditionalboardcontainingabroadvarietyofdifferentsensorsand
actuators.ShieldisanArduinotermforanextensionboardthatcanbeputontopofanArduinobase
board.Theconnectionismadeviastackablepinheaders.TheIOpinsofthebaseboardaremostly
delegatedtothepinsoftheshieldsotheycanbereused.However,certainshieldsmightoccupypinsto
operatetheirsensors.Thedemoshielditselfispresolderedwithmalepinheaderssonoadditional
shieldscanbestackedontop.Thisdoesn’tcomeasasurprise,sincetheshieldusesmostofthepinsto
letthebaseboardcommunicatewithallofitssensors.Sincetheshieldhidestheresetbuttonofthebase
board,itcontainsoneitselfsothatyoucanstillmakeuseoftheresetfunctionality.Themostimportant
parts,however,arethesensorsandactuatorsandtherearealotofthem.

• Oneanalogjoystick

• Threebuttons

• ThreeRGBLEDs

• Atransistorfunctioningasatemperaturesensor

• AnICwithanintegratedphotodiodeforlightsensing
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• AcapacitivetouchareaintheformoftheAndroidlogo

• Tworelayswithscrewterminalswhichcanswitchexternalcircuitswith24Vupto
1A

• Threeservoconnectors

TheGoogleADKwasoriginallyproducedbyaJapanesecompanyfortheGoogleIO.Itcanbe
orderedatwww.rt-net.jp/shop/index.php?main_page=product_info&cPath=3_4&products_id=1.Ataprice
ofapproximately$400(notincludingsalestax),itisoneofthepriciestboardsoutthere.

TheArduinoADK
TheArduinoADK(Figure1-3)isanADK-compatiblebaseboardfromthemakersoftheArduinoseries
themselves.ItisalsobasedontheATmega2560andonlydiffersslightlyfromtheGooglereference
board.



Figure1-3.ArduinoADKboard

TheArduinoADKboardalsohasaDCpowerconnectorandaUSBconnector(A-typereceptacle)
mountedtoconnecttoanAndroiddevice.Theprogramminganddebuggingconnector,however,differs
inbeingastandardUSBconnector(B-typereceptacle).Theresetbuttonissituatedatthefarendofthe
boardandtheATmegachipsitsinthemiddleoftheboard.TheIOpinlayoutisexactlythesameasin
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theGoogleboardandithasthesameanaloganddigitalpincharacteristics.TheArduinoADK,however,
hastwoICSP6-pinheadersforIn-CircuitSerialProgramming(ICSP)ofmicrochips.Sharingthesame
pinlayoutandformfactor,theArduinoADKandtheGoogleADKarecompatiblewiththeDemoShield
andotherArduinobasedshields.

TheArduinoADKismadeinItalyandcanbeordereddirectlyfromtheArduinositeat
http://store.arduino.cc/ww/index.php?main_page=product_info&cPath=11_12&products_id=144orfrom
oneofitsnumerousdistributorsworldwidefoundathttp://arduino.cc/en/Main/Buy.

Atapriceofabout$90(notincludingpossibleshippingcostsandtaxes),itiswaymoreaffordable
thantheGoogleADKfortheaveragehobbyistandhardwarehacker.

TheIOIO
TheIOIO(pronouncedyo-yo)board(Figure1-4)isaPICmicro-controller–baseddevelopmentboard
developedbySparkfunElectronicsbeforetheannouncementoftheOpenAccessoryStandard.



Figure1-4.SparkfunIOIOboard

TheIOIOboardwasdesignedtoworkwithallAndroiddeviceswithversion1.5andabove.The
originalfirmwaredesignwastargetedtoworkwiththeAndroidDebugBridge(ADB),whichisnormally
usedwithinthedevelopmentprocessofanAndroidapplicationfordebuggingprocessesandforfile
systemoperations.AftertheannouncementoftheOpenAccessoryStandardtheIOIOwasupdatedwith
anewfirmwaretosupportboththeOpenAccessoryProtocoland,asafallback,theADBprotocoltostill
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supportolderdevices.Thefirmwareisstillinbetaasofthetimeofwritingthisbook.Sinceyouneedto
updatethefirmwareoftheboardthroughaPICprogrammerinordertomaketheboardADK
compatible,itmightnotbetheperfectchoiceforaninexperiencedtinkerer.

Thehardwarespecificsoftheboardareasfollows.TheIOIOhasaformfactorofaboutaquarterof
thesizeofaregularADK-compatibleboard,whichmakesitoneofthesmallestboardsavailable.
Nevertheless,itnearlykeepsupwiththenumerousIOpinsofitsbigbrothers.Manyoftheoverall48IO
pinshaveseveraloperatingmodes,whichcanmakethepinassignmentsabitconfusing.

Fromthe48IOpins,allpinscanbeusedasgeneralpurposeinputoutputports.Additionally,16of
thosepinscanbeusedasanaloginputs,3pairsofpinscanbeusedforI²Ccommunication,1pincanbe
usedasaperipheralinput,and28pinscanbeusedforperipheralinputsandoutputs.Normally,thepins
are3.3Vtolerantonly,but22pinsarecapableoftolerating5Vinputsandoutputs.TheI²Cpinsprovidea
fastandsimpletwo-wireinterfacetocommunicatewithexternalintegratedcircuitssuchassensor
boards.

ApartfromtheIOpinstheboardprovides3Vinpinsforpowersupplyoftheboard.Onthebottom
sideoftheboardyoucansolderanadditionalJSTconnectortoconnectaLiPobatteryasthepower
supply.Anoperatingvoltageof5Vto15Vshouldbesupplied.Additionally,ithas3pinsfor3.3Voutput,3
pinsfor5Voutput,anda9pin-areaforground.

TheonlyconnectoronthisboardistherequiredUSB(A-typereceptacle)connector.Thatisbecause
programmingthehardwareisnotnecessary,unlikefortheotherADK-compatibleboards,whichneed
C-compiledcodeforthehardwarepart.TheIOIOprovidesafirmwarethatimplementsallnecessities.
YouonlyneedtowritetheAndroidpartbyusingahigh-levelAPIforeasypinaccess.

Oneinterestingcomponentoftheboardisasmalltrimmerpotentiometerthatcanlimitthe
chargingcurrentoftheAndroiddevicesothatitwon’tdrawtoomuchpowerwhentheboardisin
batterymode.TheIOIOhasaPICmicro-controllerchipinsteadoftheAVRchipmostoftheotherboards
use.ThePIC24FJ256-DA206chipoperatesat32MHz,has256KBofprogrammablememoryand96KBof
RAM.

TheIOIOwasdevelopedbySparkfunElectronicsandcanbeorderedviatheSparkfunwebsiteat
www.sparkfun.com/products/10748orthroughoneofitsdistributors.

Withapriceofabout$50beforeshippingandtaxes,itisoneofthecheapestboardsouttherebut
notoneofthefriendliesttobeginners.

TheSeeeduinoADKMainBoard
TheSeeeduinoADKboard(Figure1-5),alsoderivedfromtheATmegaboard,looksquitesimilartothe
standardArduinoADKboardbut,atsecondglance,ithassomeniceextrafeatures.
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Figure1-5.SeeeduinoADKboard(imagecourtesyofSeeedstudio)

Ithas56digitalIOpinswith14ofthembeingPWMcapable,16analoginputpins,and1ICSP
header.TheconnectorsontheboardareofthesametypeasintheoriginalGoogledesign.IthasaDC
powerconnector,aUSBconnector(A-typereceptacle),andamicroUSBconnector(microB-type
receptacle).

ThebiggestdifferencewithmostotherAtmega-likeboardsisthattheSeeeduinoADKboardalready
shipswiththeMicroBridgefirmwaresothatitworksinADKmodewithAndroiddeviceswithOSversion
2.3.4andaboveandinADBmodewithdevicesthathaveOSversionsprevioustoversion2.3.4,muchlike
theIOIOdoes.

TheSeeeduinoADKboardwasdevelopedbySeeedstudioandcanbeorderedatthecompany’sweb
siteatwww.seeedstudio.com/depot/seeeduino-adk-main-board-p-846.htmlorfromoneoftheir
distributors.

Itispricedat$79(beforeshippingandtaxes),whichmakesitaveryaffordablebutpowerfulboard.

MoreADKPossibilities
AfteryouhaveseenthemostcommonboardswithADKsupportoutthere,you’llprobablywonderif
that’sallthereis.AlthoughtheOpenAccessoryStandardisonlyaboutayearold,thenumberofboards
alreadyavailableisincredible,withmanystilltocomeinthisyoungbutrapidlyevolvingfieldofopen
sourcehardware.TherearestillplentyofotherpossibilitiesfordevelopingwiththeOpenAccessory
Standard.SomerepresentpureDIY(do-it-yourself)approaches,whileothersareextensionsforboards
thathavebeeninusesincebeforetheADKcameout.
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Table1-1.ComparisonoftheMostCommonADK-EnabledBoards

ADK Boards Google ADK Arduino ADK Seeeduino ADK Sparkfun IOIO 

Processor ATmega2560ATmega 2560 ATmega2560PIC 24FJ256

CPUclockspeed 16MHz 16MHz 16MHz 32MHz

Flashmemory 256Kbytes 256Kbytes 256Kbytes 256Kbytes

RAM 8Kbytes 8Kbytes 8Kbytes 96Kbytes

DigitalIOpins 54(14PWM) 54(14PWM) 56(14PWM) 48(28PWM)

Analoginputpins 16 16 16 16

Inputvoltage 5.5V-16V 5.5V-16V 6V-18V 5V-15V

ConnectorsDC power

USBA-type

USBmicroB-type

DCpower

USBA-type

USBB-type

DCpower

USBA-type

USBmicroB-type

USBA-type

SupportedAndroidDevices
TheOpenAccessoryStandardwasintroducedaspartoftheAndroidAPIinAndroidHoneycombversion
3.1withtherolloutofmoreandmoreAndroid-enabledtablets.TonotonlysupportHoneycomb
devices,Googledecidedtobackportthenecessaryclassestoversion2.3.4makingthemavailablefor
phonesalso.ThenewerfunctionalitywasbackportedasaGoogleAPIadd-onlibrary.Thislibraryis
basicallyaJARfilethathastobeincludedinthebuildpathofyourAndroidproject.

ThefirstcandidatestohavereceivedthenecessaryversionupdatesandwhichsupportedtheOpen
AccessorymodeweretheMotorolaXoomandtheGoogleNexusS.Otherdevicesweresoontofollow,
whichquicklyledtothewell-knownproblemoffragmentation.Normally,fragmentationismostlya
problemwhenitcomestodifferentversionsoftheoperatingsystem,butnowtheproblemwasthateven
thoughadevicehadthenecessaryOSversionof2.3.4or3.1,itwasstillpossiblethattheOpenAccessory
modewouldn’tworkonthedevice.Howcouldthathappen?Well,theproblemwasthatitisnot
sufficienttoupdateonlythesystemsoftware.TheUSBdriversofthedevicemustbecompatiblewiththe
OpenAccessorymode.Manydevelopersupdatedtheirdeviceorevenrootedittoinstallahomebrew
modlikeCyanogenModtofinallyrunversion2.3.4,onlytofindthattheUSBdriversofthedevice
manufacturerweren’tcompatible.

However,therearealotofdevicesthathavebeentestedandaresaidtoworkperfectlywiththe
OpenAccessorymode,someofthemofficially,othersdrivenbyDIYmods.Hereisalistofsomedevices
thathavebeenverifiedbythecommunitytoworkwiththeADK:

• GoogleNexusS

• GoogleNexusOne
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• MotorolaXoom

• AcerIconiaA100

• AcerIconiaA500

• LGOptimusPad

• ASUSEeePadTransfomerTF101

• SamsungGalaxyTab10.1

• SamsungGalaxyS

• SamsungGalaxyAce

Personally,IwouldrecommendusingaGoogledeveloperdeviceliketheNexusS,asthosedevices
havethebestsupportforthenewestAPIsandfunctionalities.

SettingUptheDevelopmentEnvironment
YouknowalotaboutthehistoryoftheADKandthetechnicalspecifics,butbeforeyourideascancome
tolifeyouneedtosetupyourworkingenvironment.YouwillneedtoprogramsoftwareforyourAndroid
deviceaswellasforyourhardwareboardtoletbothpartiescommunicatewitheachotherandto
controlactuatorsorreadsensorvalues.TheprogrammingisdonewiththehelpoftwoIntegrated
DevelopmentEnvironments(IDEs).ToprogramAndroidapplications,Googlerecommendsusingthe
EclipseIDE.TheEclipseIDEisthemostcommonIDEforJavadevelopmentwithoneofthebiggest
communities,avarietyofplugins,andexcellentsupport.Sincethehardwareboardsarebasedonthe
Arduinodesign,youwillprogramthemwiththeArduinoIDEtowriteso-calledsketchesthatwillbe
uploadedtotheboard.InorderforthoseIDEstoworkproperlyyoualsoneedtheJavaDevelopmentKit
(JDK),whichhasmorefunctionalitythanthenormalJavaRuntimeEnvironment(JRE)andwhichyour
systemprobablyhasalreadyinstalled.YouwillalsoneedtheAndroidSDKtowriteyourAndroid
applications.

Thisstep-by-stepguidewillhelpyoutosetupthenecessarydevelopmentenvironment.Please
followthestepsforyouroperatingsystemofchoiceexactly.Ifyourunintoanyproblemsyoucanalso
refertotheofficialinstallationguidesonthesoftwaresites.

TheJavaDevelopmentKit
ThefirstthingyouwillneedistheJDK.Goto
www.oracle.com/technetwork/java/javase/downloads/index.htmlandclicktheJDKdownloadbutton
(Figure1-6).
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Figure1-6.JDKdownloadpage

Acceptthelicenseagreementandchoosethefileforyouroperatingsystem(Figure1-7).Thex86
filesaresuitablefor32-bitoperatingsystemsandthex64fileshavetobeinstalledon64-bitsystems,so
makesuretoselectthecorrectone.



Figure1-7.JDKplatformdownloads
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YoumaynoticethattherearenoJDKfilesforMacOS.ThosearenotdistributedovertheOraclesite
becauseAppleprovidesitsownversionoftheJDK.TheJDKshouldcomepreinstalledonyourMacOSX
system.Youcanverifythatbytypingjava -versionintoaterminalwindow.Youshouldseeyour
currentlyinstalledJavaversionlistedintheterminalwindow.

InstallingonWindows
Afteryouhavedownloadedtheexecutable,openitandfollowtheinstructionsthatwillguideyou
throughtheinstallationprocess.Afterward,youshouldsettheJDKpathtoyourWindowsPATHvariable.
Thepathvariableisusedtoconvenientlyrunexecutablesfromanywhereinyoursystem.Otherwise,you
wouldalwayshavetotypethecompletepathinordertoexecutesomethingfromthecommandline
suchasC:\Program Files\Java\jdk1.7.0\bin\java. 

EclipsealsodependsontheJAVA_HOMEvariabletobeset.Tosetsystemenvironmentvariablesyou
willhavetodothefollowing.

1. Right-clickMy ComputerandselectPropertiesasshowninFigure1-8.
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Figure1-8.OpenSystemPropertiesdialog

2. OnthesystemPropertiesdialogselecttheAdvancedtab.Nearthebottomyou
shouldseetheEnvironment Variablesbutton(Figure1-9),whichopensthe
variablesdialogtosetUserandSystemvariables.
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Figure1-9.OpenEnvironmentVariablesdialog

3. ClickNewintheSystemVariablesareaandinsertthefollowing:

VariableName:JAVA_HOME
VariableValue:C:\Program Files\Java\jdk1.7.0

4. ClickOK.

5. AdditionallyeditthePATHvariablebyselectingit(Figure1-10)andclickEdit.
Insert%JAVA_HOME%/bin;infrontoftheothervalues.

6. ClickOK.

7. NowyourJDKissetupandreadyforwork.
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Figure1-10.SettingupEnvironmentVariables

InstallingonLinux
Downloadthetar.gzfileforyoursystem(32-bit/64-bit)andmovethefiletothelocationwhereyou
wanttheJDKtobeinstalled.UsuallytheJDKisinstalledinto/usr/java/butkeepinmindthatyouneed
rootpermissionstoinstallintothatdirectory.

UnpackandinstalltheJDKwith:

# tar zxvf jdk-7-linux-i586.tar.gz 

TheJDKisinstalledinthe/jdk1.7.0directorywithinyourcurrentdirectory.
ToletyoursystemknowwhereyouhaveinstalledtheJDKandtobeabletorunitfromanywherein

yoursystem,youhavetosetthenecessaryenvironmentvariables.Forthatpurpose,itisagoodideato
createashortshellscriptwhichisplacedinthe/etc/profile.ddirectory.

Createascriptcalledjava_env.shinthatdirectoryandaddthefollowingcontenttothescript: 
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#!/bin/bash 
            
JAVA_HOME=/usr/java/jdk1.7.0 
                        
PATH=$JAVA_HOME/bin:$PATH 
                                        
export PATH JAVA_HOME 
export CLASSPATH=. 

Thelastthingtodoistosetthepermissiononthenewlycreatedscriptsothatthesystemwill
executeitatuserlogin.

# chmod 755 java_env.sh 

Afterafreshlogintheenvironmentvariableswillbeset.

InstallingonMacOSX
Asmentionedbefore,theJDKforMacisnotdistributedviatheOracledownloadsite.TheJDKis
preinstalledonMacOSXbutcanalsobedownloadedthroughtheAppleStore.Ifyourenvironment
variableforJAVA_HOMEandPATHisnotalreadysetyoucanrefertotheaccordingstepsusedintheLinux
installation,asMacOSXisalsoUnix-based.Youcancheckifthevariablesaresetusingthefollowing
commandinaterminalwindow:

# echo $JAVA_HOME 

AndsimilarforthePATHvariable:

# echo $PATH 

TheAndroidSDK
TobeabletowriteAndroidapplicationsyouneedtheAndroidSoftwareDevelopmentKit,which
providesalllibrariesandtoolsforallAndroidversionsthataresupportedbyGooglerightnow.

YoucandownloadtheSDKfromtheAndroiddeveloperpages(Figure1-11)at
http://developer.android.com/sdk/index.html.
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Figure1-11.AndroidSDKdownloadpage

ThesiteprovideszippedarchivesoftheSDKforWindows,Linux,andMac.Thereisalsoanother
versionforWindows,whichisanexecutableandshouldguideyouthroughtheinstallationprocess.
Sincetheinitialsetupisthesameforallplatforms,therewillbenoOS-specificsteps.

AfteryouhavedownloadedtheSDKarchivemoveittoalocationofyourchoiceandunzipit.You
willseethatboththeadd-onsandplatformsdirectoriesareempty.Onlythetoolsdirectorycontains
severalbinaries.Theimportantfilewithinthatdirectoryrightnowistheandroidscript.Itlaunchesthe
SDKandAVDManager(Figure1-12).
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Figure1-13.SDKpackageinstallation

Youcanuninstallandinstallthepackagesatanytimebyclickinginstalledandavailablepackagesto
manageyourSDKinstallation.WhentheSDKManagerisfinisheddownloadingallthenecessary
packagesyouwillseethatyourSDKdirectoryhasgrownandhassomenewfoldersinit.Iwilltalkabout
someofthemlater,sothereisnoneedtounderstandthemnow.TheSDKisnowreadyfordevelopment.
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TheEclipseIDE
TheEclipseIntegratedDevelopmentEnvironmentisoneofthemostcommonly-usedIDEsamong
softwaredevelopers.Ithasahugesupportivecommunityandsomethemostpowerfulpluginsforall
kindsofdevelopmentscenarios.YouwillneedEclipsefordevelopingyourAndroidapplications.The
programminglanguageforwritingAndroidapplicationsisJava.ThoughyouarewritingJavacode,
ultimatelyitwillbecompiledintoAndroid-specificdexcodeandpackagedintoanarchivefilewiththe
fileending.apk.ThisarchivefilewillbeputontoyourAndroiddeviceforinstallation.

TodownloadEclipse,gotowww.eclipse.org/downloads/.Selectyouroperatingsystemintheupper-
rightcornerofthedistributionlist(Figure1-14).



Figure1-14.Eclipsedownloadsite

YoushouldchoosetheEclipseClassiceditionasitisnotpreconfiguredforotherpurposes.Clickthe
downloadbuttonforyoursystemtype(32-bit/64-bit).Nowselectthedefaultmirrorpageforthe
downloadorselectamirrornearesttoyou(Figure1-15).



Figure1-15.Downloadmirrorselection
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