DR.BABASAHEB AMBEDKAR MARATHWADA
UNIVERSITY,AURANGABAD

A Project Report On
“ANDROID APPLICATION DEVELOPMENT”

Submitted To

UNDER THE GUIDANCE OF
D. E. SURADKER

Submitted by

Jagtap Kunal Ravindra

BCS (TY VI Sem)

Year 2022-23

(% scanned with OKEN Scanner



Department of Bachelor of Computer Science

BCS (TY IV Sem )

CERTIFICATE

This is to certify that, the following student
Jagtap Kunal Ravindra

Has successfully completed the summer internship project

“ANDROID APPLICATION DEVELOPMENT”

In the partial fulfillment of the requirement of Bachelor of Computer Science course asexpected by
Dr.Babasaheb Ambedkar Marathwada University, Aurangabad for Academic Year 2022-23.

External Examiner ernal Examiner Principal
: D. E. SURDKER

(¥ Scanned with OKEN Scanner



STUDENT DECLARATION

This is to declare that this Summer Training Project report on ANDROID APPLICATION

DEVELOPMENT” ;i o record of genuine work done by me under the guidance of D. E.

SURADKER . in thepartial fulfillmentto the requirement for of Bachelor of Computer Science.

L declare that this Summer Training project report is original and not submitted to any

other university before.

L.
Signawre of the Student:

Student’s Name:- Jagtap Kunal Ravindra

PRN No - 2020015200449527
Exam Seat No. NCS061297

(% scanned with OKEN Scanner



ACKNOWLEDGEMENT

While conducting thig report, I got support in many ways from many people .First I am
deeply grateful to my project guide D. E. SURADKER who helped me with full devotion
and always supported me earnestly whenever it was needed. Without his guidance,

mental & moral support and academic inputs this report was not possible.

This Training report could never have seen the light of the day without his co- operation

of those Clients who participated in this. I am thankful to all of them for giving me their
valuable time.

My friends have been biggest support for me at every juncture of life. They

manifested their great interest in my research work also and always tried to make

thingseasy for me.

A word of gratitude goes to my family members whose love; affection and understanding

have enabled me to complete this end with ease.

At the end, I thank to Almighty for giving me courage and strength to conduct this project
report.

(JAGTAP KUNAL)

(¥ Scanned with OKEN Scanner



londdrogd

Table of Contents

About the Tutaria)

.............. e L e e T NN G0 AP LGB didid s dd et didatstbeaiiaratas

Atidlencs

............... L R P PPN

Prerequisites. ........

seoe e e PR PR L)

Capyright & bisclalmer

L O P PP OISO

1. ANDROID - OVERVIEW........

S, |

What Is Androld? ’ :

Features of Android.............. A48 40808 a e adH I ONOIah eI 008800008008 0088 R 8 IAEREN 1050018400006 400 8000040000081 03088 00000440t us w0 asssoisssiaar ]

Androld Applications ......

-..uu.....--n.--.--i-....n------4-‘-utu-u-uc:uauuuuu.:uu:unuuu-uuuu.“unu.nun....u....".u-.--uz

2. ANDROID ~ ENVIRONMENT SETUP..ccsvssssssssssssssssssssssscsssesssssissssessinescnsonsd
Step 1 - Setup Java Development Kit (JDK) .. wdommmsmiismomimmismmisismmissiisismsosisasssnssssssinsssssssnsd
StE Z - SELUP ANArOIt SDK cvvviiisvissivssisnssssissssssssossisissossessississassssssssssosesssassssssssisassissssssosssssssssssssvsssvessssassassorly
SR 3 - SEUUP ECHIPSE IDE iiviiiiiviniuiivisisissssescsssosssssssssssssrassossissossasisasssssasssssessassssssssssssssssssssssssnsssssscssssasesssnssessd
Step 4 - Setup Android Development Tools (ADT) PIUBIN civvvirinsvinmsersinsrsinssnsissssssssussisiosssssssssnsivsssnssssarinsesns®

Step 5 - Create ANUroit VirtUal DEVICE ...cvvimmeimisssssssssssssssossisissssssssssssssisssssssssisssasssrssssnsvasssssssssosssnersd

8. ANDROID = ARCHITECTURBrussmmncrmesnsinnismmsimiggsppummmmmsmmannisromseeinsgeazzos 1D

Linux kernel i, T T T T TN RO |

“bra'ies.u.:.'.......uu..’ ...... Viiiés ..-....‘.-.‘.4............‘..".......u.u.-u:unnuu-un-nn-n-aunn-nu-nu-n-.-nu-.u-....u...........,..10
ARUIroTH RURLIENE s3:visivesisimisisvinvesisiissasssisssvsssiasnassvsivecsssssssassssasiasssesesssans vuvasssvassssassyssesvasivasesssanssiavasuiossioiot I

APPICation FIamMEeWOrK ccuiimiiessissasssisssssssssssisissnssssssssissssssssssosissosssssssassssssssssssssssassissssssasssssssssssssecses 11

APPHCBHONS covricaviriisiissisissisnsisssssssssssssssssssssssssssssssssssasesssassens ssesssrsssssssssossns Ll

ACHUINIES sossisiisiiiiinivisniianionia S e T O B T A R A B SR s OOy 11
GETVIEES tsiorisiorsssiassiensinissbosisasatasessnsasesanssssnassntstsssssissssesssssiosssssssssssonssssssssssssssssssssssassssesmsssssssssssisesssssnsssmsnsnenes 12

Broatdeast RECOIVOTS .oommiciiiiiins B TTS v s inalinss s i giiapaadinsioness iHsSunnn iivesonsiTees s esneseesuaiisonss tanientunres LD

\) tutorialspoint

(% scanned with OKEN Scanner



AdGIONal COMPONENLS (oot st 13
5. ANDROID — HELLO WORLD EXAMPLE..........ecooeeerreeoee e veereeeeenns .
CTREXE ANATOIA APPICEYION +.errrreerrecereeeeeerrmere s ere s ersrtses e s s sse s s 15
Anztomy Of ANAIOid APPICEIION <o eeeececeee e ssasmsess s e s se s s s s sesesssasessassessasnssssasas s s nsnnasnasas 16
THE MBI ACHIVITY FIIZ e eeeeeeeeececerercvssssessessassnssssarmssstssssssnsssossasssssssnssssssnsssmssssnsassssassassasssasossssassissass 18
L0 o R — esaesesesss e sy T s i R AR RS AR R S e 19
TRE SHINES FIIE oot ces e rcais s s s e s es s nss s ss st e e e s e e s b e s me s e ee s asacasa e ss e s R s SR et e e e na s et s bR 20
LL 1 17 S —— S O S 21
EEz el = LU T OO 22
S8 T R 47T -N < o] [Tar-14 1o 1 WU OO R CL LRI T S R 23
6. ANDROID — ORGANIZING & ACCESSING THE RESOURCES .....coviiiimiiiieieecse i 24
OTE2NTZE RESOUICES eneeeeereeeverssemsessessssestrasssssssssessssssasassasssssssstsossssssssssssssisssnsansessestsssssststsssrsstsstssssnniscsciscss 24
P T BTV E R ESOUTCES oaammeeeeenssesssssssesossessasasssssnssanssssssesssassessssesisssnssssnsasssnsmssssssssasssnsesesstesssstssssssstansisisssannaes 25
FLCCESSINE FIESOUTCES wereereurerreereecrssessesessrressasasansessstasre st s s i s E e e R e s e s e s s e e b S e s e LR e st st st bt LS LR 27
T g L T - 1 I o1 L=t i 27
ALCESSING RESOUICES i XM Lueeciicecariesresssrsssrasnaccestcas st sn s st e S e 28
7. ANDEROID — ACTIVITIES . eeeeeeeeeeeeeeeeeee st resse st es et s e s s s b s s e R bbb s st st 30
8. ANDROID — SERVICES c.eeeeeeeceierciesensee sttt s e s d bbbt 36
S, ANDROID — BROADCAST RECEIVERS.....coeeieicicmntc et 46
Crezting the Broadcast RIECEIVET «neeeeeeerersessssssssanssssssasstssssssasssnessnssssansssssssasnsssssnsassintesatsnsossassssssscsssnissnianians 46
Registering Broadcast RECEIVET .. evetusssrassrorsvessnsesssnessemssnessasssaensassrasscsssssstassantseesassaesrtoesstist st sisssssansasisionissianss 46
BrO2ECES1NG CUSTOM INTEMTS rovrrvacmsnsrsrersssssssesssses s LSS 48
10, ANDROID — CONTENT PROVIDERS e vecevsssessessss s 55
e L 55
iti

(% scanned with OKEN Scanner



Covabu Copibigh Proyide

HRIida i dad i aEeidBdiiddiididialiiiiiiies idididediiiiliiiiviiiiiainiivaddis

L AHEOND WA T v sisssseosisisis s ,

Pragiment Hfe Cyele,,

SIDANE R R d R I N dT IR I 0ERE 2 EId NI S phARd i AS G EiARALidddddiidedidddaivdibddiasialaiidddiddidedindivadacairnise

WO v s Fragimes? ..,

BEREIREEREIT R i daidd pd 03 a000ddJditicdabiiiddividlisddiiidiaddididdiidedspidasisiiiossderasanyia

] }' /\P“ )H{ ’", : “‘ ‘ " ‘ ' 4' k’ "“:”A H:I llll:u'iu/uuuuu(uuuuuuun,.uu«uu.,a.“.;.u.4.1...4.‘.,..1....'.;-.,...:...8‘3

Intent Objec
' "' ,) ('b“’lll""”),'lf’f'”1/[',’1'/"[’ll"'lllllll'f'r'lll"lllllll‘ll'lllll'l‘1/1”114!0!!’1“[‘1'({(.’1"'444lll'-ll:l!t.l:ldvl-l-11:-...-.-..’--.-.80

At y
(' O NN 0000000ttt 1 a0 a0 as00as st a2 s a s ib ARS8 0IETREE 8RB 4RERRE G bLGERIAELTIIIIETI A EF I GIEII 1544 00540040008450 004000000 RRdn

NTPR— ; |

')"‘ T T T T T R et

"n‘ qgnn’ BRRRVRYINGNRRENERRRRIIIILD T Ll L R L R R R e e e LR et 1.-:«1.-..uu.n..-.-v--un....,..un—..82

utrine
Pl % smmvisencnniitserssen unnnulunnnnnuuuu//uuuuMuulntunutuuuuuuuuuu.un..u..,nu.u..-uun.nu...u..,".......-.82

N« .
' ""I!T’ llu""lnlllllluullnuuuunu:u;u/uuu,u:uunn:lluuluut1IIoulunuutuunnnuunnuu4”.4,n.,u-nuu.n«.on-..n'.......-.-82

'

s
(.Uln',nn“n‘ “'"n"nlunuuu:uuuuuuunnuuuuunuu.uuuuuuuu.uuuuuuuuu..nr..,u,.n"....-...n-....-u....u.......n..... 22

TYPEs OF INYEIRE cuvsrsvisvessivsssscossnsmsssiisssssnssssoneassaisss

oy

Aplicht | { g

y
IPICIE INLCIES soisssisssssisssessssisinsmsmsmsmsssisssssiasssassisssisssossssisssssiasssssassasss

INVEN FILGTS ovirrsernsasssvosssssssiorssirnssnsssoossssasassssasssnsosses

ORI at I aUICsIFIesaesstssissaseisssses

14, ANDROID =~ UI LAYOUTS

o) ;uuuuu.,.u:“.u,..n..”uu.uu,.u/.,.u.,,..u..,.“........4...........;....,.....,...,..-ag

ANUFOI LAYOUL TYPES 1rsrrsrrasasisrssississsassassssnsassssnssssossnssnsarsssssssssssssasssasassssasssenssasas

conssass

LAYOUE AUTIDURES 1rvisrisesssonsssnsssssssssssssssisssssssssssssssenssssesssssssssssisissssssssssssssssissssssssnasasnssasiscninsases

srsvrrevee

View 1dentification i

trainsassens

14, ANDROID = Ul CONTROLS ..vovvviecsisnsisninns

44 sesacssrrsessarsesstneivseranensanen s 103

ANAPOIA UL CONIOIS suversicrsssssissinsimmisersssssssssssasessssssassssssissosssissssossssasossssssssassssnsssassansasse .103

Create UL Controls v

15. ANDROID = EVENT HANDLING .ecvriiriiresiscniisiisssiisinsicsscinssanciinses ...106

fvent Listeners & Event Handlers o,

tutorialspoint

Wiwamy vF s E »y . ® e

& Scanned with OKEN Scanner



Event Listeners Registration:

............................................................................................................ 107
Event Handling Examples

"

............................................................................................................................. 107
Registration Using the Activity Implements LIStener INteHace «eeuevr.mseoooessoooos oo 112
Registration Using Layout file ACHVILY_MAIN. XML ot ssssesss s es s sssesse s s sssssssssssssseeasssens 115
EXercise: wuuiveeeereereennnann,

....................................................................................................................... 118
17. ANDROID = STYLES & THEMES w.....voeeeeeeeeeeseeeeeeseeeessessseasmsssssesssesesssaosesssesssssnmsssssssssnns 119
DEfiNINE STYIES c.ucuteuiuiititeeeeeee et ee e eee e e ee e reseseseseessesessesenensesossorsessesnssenes ysoivoia .................... S 119
USUNEYSEYIRS ionvnue oo donnsmvisessiinasonss s voansssnsybas ot stiss s iapacohins 8o USANE LI o iSarsa sy enssisiussstiibasshisss Boksn sanancn 120
STY1E N NEIIEANCE. cveviveurtereseretsers e e s s e s ssssssesssser et sesa e b s bbb b s bbb bbb s s E bbb st e e 120
ANTTOTE THEMIES 1.s.esmn sne sminssnscsanssassssisssinsis sionssrasssssssasssmasssssssssnss i esisisss iHsssussssatanesaassaassasstseassussranuissssnssoes 122
DEfault STYIES & THEMES ...uiviieiiieriee e sesssse s st s s eb st s b s e b e s ms s R e R bR e e SRS os b e s e bR s s b b s s e s vns 122
18. ANDROID — CUSTOM COMPONENTS. ...ttt 123
Creating a Simple Custom COMPONENT.......eeetiiiteiiminiiiieieiinsiiisiiiisiissaessosiattirsessssstssstosissrsessasssas 123
Instantiate usiné €OAE iNSIAE ACHIVILY ClaSS .eruerrrertiiiiininsresissse sttt st s s 124
Instantiate USING Layout XIML file.cuuccruiruivireesineisee i sttt ssiasnsas st s s s s 124
Custom Component with Custom AtFDULES woeeeec et 125
LY -3 OO PO T A el 126
SEEP 2 evrveeeusssessessessessesseeesesess s bR R R 126
SEED 3 +rssresssssemmsesssssssssssssseseeses 855 127
19. ANDROID — DRAG & DROP ...cuiireiriariieiiiscs s s 129
THe DIE/DIOP PPOCESS ..vcceevvsssssssstsssssesssssesse st RS 129
- The DragEvent Class........ veessrssesesesesssseresReeRaseseetIEIL ISR eSSBS SRR S LSRR s ss s 130
LISTENING FOr DFAE EVEM .ovvvruussssssssssssssssessssssscsssssss st b 131
SEATEING 3 DIAG EVENT covevvsrsressssesssssssesssssssassssss s 131
50. ANDROID = NOTIFICATIONS .coocccsssssivvvsmrssssssssisssssssss s ST 138
Create and Send Notifications ...... e reveeteeestetesaesesEecessebeESELREREISI LSS 139
v

cutorials olntg

Il.ll’b"i"‘"' oW N

(¥ Scanned with OKEN Scanner



The NotificationCompat.Builder e 140
Big View e e 151
21. ANDROID - LOCATION-BASED, PERVICES e 154
e 154
Get the Current O et 156
Get the Updated O ettt 157
OSSN Quality Of Service ... Vet 157
Displaying O A8 e 158
Install the PO PI2Y SEIVICES SOK vt 158
Create Android O et 158
22. ANDROID—SENDING EMAIL e e 170
Intent Object " ACHON 10 SN EMGll ottt 170
Intent Object - D32/ TYPE 0 SN EMBll.cotsstsrss s 170
Intent Object - Extra to SO MR ettt 170
23. ANDROID — PENDING SMSt e 178
B SIISMAN2EEL K0 SENG SMS oo .. 178
408 BUILIR INENE 0 SEN S oo 185
PNt OBJECt - ACTION 10 SENT SMS oot i85
Intent Object - D3R/ TYPE L SENG SMS st 185
(THENE OBJECE = EXCIR KO SENASMS vt 185
24 ANDROID = PHONE CALLS ottt 192
intent Object - ACtion to make Phone Call ..o 192
ntent Object - Data/TYpe t0 Make PhONE Call.sssesssss o 192
2>+ ANDROID — PUBLISHING ANDROID APPLICATION. ... 199
EXPOTT ANGIOId APPICRHION. oottt 200
i vi

] tutorlalspoint

e B T Y =M vy T ove ug

(% scanned with OKEN Scanner



Android

GOORIC Play REBISIFAtiON ....veeerreeesreiteesseiessesisssesseesssesesrsseeseseesesssssreesssasesssssaseseassassnn saesesessasssasssanssss ceesamesmnns 204
26. ANDROID = ALERT DIALOG TUTORIAL «.eeeeveceoreeeeetese e eees e s s enesesesessesseeensssneen 206
27. ANDROID = ANIMATIONS ..o ooecoo v seeees e esessesessseessseeessseseeseeeesseesssseess st sasoes 220
TWEEI ANIMALION w..ovevevveeeetoerteseeeeeeeeesseesssaseeeessesessssssesssesseaseesesessssseseresseen s neas s sas ks 220
ZOOM N ANIMBLION......cuurveviesrunsitsesissessesssssmsessssassessssssasessesssssonesssessresssesesecsssmessaresstsos e btsssnsssssssssmissssssssnssans 221
28. ANDROID = AUDIO CAPTURE. .....vceoseeeteeeeeeaees s esseseesesstseseseessessessessssesssesessensessssssssnsirasessaes 235
29. ANDROID = AUDIO MANAGER........oceireeerereteccrerseesessesssssssessessssesessnessesssassssssessssssssssssssons 248
30. ANDROID = AUTOCOMPLETE ....covvtiteetieerieesieerensiesesesesessesesessessssssssssssssensrassnssonsssssensains 261
31. ANDROID = BEST PRACTICES .....vveveeermesisessesiesiisrcesesaeesssseeseemsssesessssssessssessesssssasersaesensns 271
Best Practices - USer input ......oovveneermsernsnnnes avh £ 98808 0¥S ERuI SIS RO RF ST SRR s TH ne e s e e AR S AR 271
BSE PrACHICES - PEIIOIMIANCE c1iisieieisesesioncaresseraeiansssessassssecesasssenssssansetsnessenessesatssemssesnsastsnensassersanesosrsesssanness 272
BESt Practices - SCCUNTY 3T PHVACY w.uvvsevreerererirenerassestsnseserristosersesssssonmsesssesssesessssanesesssossenstossssssessinsssnssssans 272
32. ANDROID = BLUETOOTH 1uveeveeriereresessenseesseesssiessereeesassesssssesessessssssmeesseess e esseeessesesses oo 283
33, ANDROID = CAMERA ....o.oviioiieteectrs st setneaes e eese st ee s e s et ee et e e 297
Using existing android camera application in our application ....o..oevooveevoo AR T semtByeaene e s 297
Directly using Camera AP #rovided by Andreid in our Application ... oo oo 06
4. ANDROID ~ CLIPBORRLY. cocvoee cocererssasinessisamsissmismmsionss e iissiisismmmmssresssnssemmeessesmos bt 317
COPYING QAMD et s R st bRt s e s e seseeeeeeee s 317
PASHNE QA oottt 0 s et ab st et st ssesesene e 318
35. ANDROID = CUSTOM FONTS ..cooovumnrirnnnisscssisasmesissssesecssesssssscsseesasssess e 328
36. ANDROID = DATA BACKUP w...oooocveemssnsocsccencossenesee s 333
TESEYOUF BACKUPABENL .....cooctciorerrtsiearsss s tsmasssssss s s s s sssss s ssssseseees oo 337
37. ANDROID = DEVELOPER TOOLS oo SR 339
’ i

vii

@ tutorialspoint

(% scanned with OKEN Scanner



Android

SDIK LOOIS ..o sosesiuvissusinasassiisssvessnsrastonismesniins earevsereensarenaraensasasrssanasas s RErTass e eyt st iR ISR AR s AT R 339
ANATOI oottt s s veeccee e rs st sseres s ee st s evasseassavsees s ere st st srereeac b are s b e bR R s e e e R an B g R e RS s E e bbb e 340
8B SOV S R B 340
CaPUUTING SCrE@NSNOL ...cocevercrecrsvcrrsessssssesssssseeserssissenssasasesns revserestersesnesanssRRRSASESETATERII ISR ESI R S S a e nnn s 344
Sglited o S T3sseiiteerenesirsrey rwereaTeess I — SRS SPRR PRSI PIRT T 344
Platform tools......cc.cccovirrrivcccsiinnnecnreennenneene eestesastiesd 345
38. ANDROID — EMULATOR.......cccorrrrraene IOVRPIOE o= ==t R — P—— anomorrai 346
Creating AVD ...... S raeseesnes SRRy e eosserpusnasIErEs ORI bR a T See dereesrer e ap s reaanansstTarseasn isapBeses R 1eree 346
Creating Snapshots........ R e R S esamsesysueiapEreseis iR CesenvessernsereaneataITrSTINSIRIdRERSaRRTRTTES 346
Changing OrieNtation.........evessssessssssnsenes matsspbegsensons s s PO—— 346
Emulator Commands. .....o.vcieiniiininninen rsasEssEETR TSI S3rskseansvsane AP werasssoussrsassstasanasesanoranes 347
Emulator - Sending SMS....coveveviiininies ......... P rrrsoreravavessnstEtiasstssssesanssesesanaaras ...348
Emulator - Making Call...uee e cianeniisimsasnsssesssscmmsiinnsasnss e resntvenssEIsbaCasEssEItasaT eSOt RSO N ..350
Emulator - Transferring files ...c.ccovvnrccininismnnninn esanssssvnspavarts coestessainersains e RaanOROTSuTsans AR prserrsasskeitrvArnERe 351
39. ANDROID — FACEBOOK INTEGRATION ......oioriiiiicoruiinirimrianinesr s vt 352
INEEEIBUNE FACEBOOK SDK 1ovreueeiriiriimriarnarssimas ettt et a LTS £ AR T S S bbb e 352
INEENT SRBIE .oceiecivieccrrarnmscreremrranscrsen s s s ernscansiaines SRR PP PP PSPPI 154
40. ANDROID — GESTURES.......ccceiviriimannnrincnssnensananne SRR R RV e e S A A oA ....364
Handling PInch GESIUTe ..vmmiiirininnnes i essrerasrresiRAseRSeISETEIseestIasNnsseINLSIReIRSLARE SRS RIS YA SRR ERNB RSO OTaTe s s 364
41. ANDROID — GOOGLE MAPS .......ccrmiimrreenianicnrisenensnans s A S R 374
Adding GOOgle Map .cceveerevevnniiimanianienes SOp e <sasmeronsonmesnesese obbtaesaee £a EEES RISV SIb RSO T bunaotaeae 374
Customizing Google Map ....oceueee eaarsassmsarensses e iasa SR AR A A P s SRR sevemmarrace S 375
1T2€ ZTAUINE GOORIE IMIAPS ovevurenrsaseesirarannes e nemssesa s b L R R 377
Download and configure. Google Play Services SDK .. n
ODT2ININE ThE APE K@Y c-ceeeuraeemissnssrsirtiesanseaesea et e b e LA LR A4 R0 a8 AR e 378
Specify AnGroid Manifest SETUNES . it e sems st s s e n s b 360
' viii

tutorialspoint

(% scanned with OKEN Scanner



Android

Atding GOogle Maps 10 YOUE APPIEAUON cvcescesineisseess s sisssssssss s sss s ssssssssssssssmassssensen RED
42 ANI R )[|) -~ IMAGL L O TSRS 386
A3 ANDROID < IMAGE SWITCHER 1vteeeeees et iss s s s 399
A0 ANDROID = INTERNAL STORAGE 11vvveeee et e svases e ss s s s asss 409
NG 110 0ttt ir e esseseesesesessses e e e e e s e e e e s e e et e ee e b s et e e e s e e e e e et e s s s s s ess et aasnae s snensnsanasemsamaane 409
RL‘J(“I\[{ B i 0iiamsnstnansmmenanasoesesbinssusess s s SR Rs s RS o R 4 S seaRaS RN ev b kas Vi emenssnnns ses ra b onndbananas SR TS SR ES T 409

45. ANDROID - JETPLAYER

................................................................................. 420
USI“B JchrcMol‘ ....................................................................................................................... 421
Verlfying RETSUIIES 0wy 53 enimenno o stnniantensnukosss amse s meis oo 1s a3 T3 EWTATFRS £FFeF S s SHTT S 5T T mn SEFE S TF T esFaneh nan 424
46. ANDROID = JSON PARSER ......cvvvvvvrenesseeersereesmssssessssssseesssessesssssssesssessssssesssssssssssssseseses 426
JSON = EICMICIES it vivusiiuerisssiassisensssssssssssssssssssessbessessssssnessasessesssssssssssseesssss s ss e eee e esseseesssesee s 426
JSON = POSING..siirirecsusissssncssssssssnmmssnmssssssassssesessesssasssssssessssssossssssssssessssssssssssssnesessessessesseoemmensssesssesen s 427
47. ANDROID = LINKEDIN INTEGRATION «....ecvvecrveeenmeceseeeeeeeesssessesssessseso oo 440
INCEIAtING LINKELIN SDK.vvvvrvrevvcrssesssmusssssssssssssssssssssssssssassssssssssasssssessmssssesseessssssssssssesssssossosees oo 440
IIEENESRIIE 1vovrvvttrsssisss st s et s et 441
48. ANDROID ~ LOADING SPINNER ...vccccreereeeeeescnersscosses oo 451
49. ANDROID = LOCALIZATION....cctrsvrscesssnsssesssirssesssssssssessoessosesses oo 458
LOCIIEING SHINES vttt oo 458
20- ANDROID = LOGIN SCREEN. ..ottt 466
21 ANDROID =~ MEDIA PLAYER .ottt 478
22 ANDROID = MULTITOUCH .ttt 493
>3 ANDROID = NAVIGATION vt 506
FIOUIING UP NOVIGRHION s 506
i
ix

(¥ Scanned with OKEN Scanner



Android

Handling device DAtk DULLON v sssssssssrsnseseessensssonsasssssesssssasssnssssssssssnersssssssnssnassnssess 506
54. ANDROID =NETWORK CONNECTION ..v.ecveveeeeseeereseesteeeesseiscesessaseseesssaenssassesssssssssssesssanens 518
CRECKINE NOUWOIK COMMEEIION 1varervrreeeeasreseesesessstssssssasesssessssssssssssssssssasssssssssssssassnssssssssssbssassssssssusssssssssssies 518
PErfOrMING NEtWOTK OPErations.... oo erceecssssessesessersssssscscsessssssssssssssssnsssssesssssssassnsssstosesessansissssasasasnssas 519
55. ANDROID = NFC GUIDE .......ccoovverrvenne. l eeeunseessestessastrssamassh ARt v e s e S SRR RS ERASB 531
HOW JEWOTKS: tueiiiiierneniinecinseseenisnsissisisneseessessesssssessesssassasssnssnssssonsssssssnsssnssnessnssensnsessssenssssantanse sesmsnvsansesesss 531
HOW It WOTKS With ANAIOIG: «.eosseessecmsiesseessesesesssssssesosesssssssssessessssssssssssasssasessssessssssssssssessasbesssssssssssssissssssessass 531 !
FURUFE AP P IICatiONS....iseereeersrersrosssrnreirisssresssessssssssnnsrssssennnssssssssssrsossostorssisssrannnneesssssssnsansnssssssssssssssnsarassancanss 533
56. ANDROID — PHP/IMYSQL . veveoriereesserssesstesisisnierssesseesssessesissessseesssssssnnssssassnssssssssssssisssssssas 534
PHP = MY S QL. uiieiiereeniennienrnneassosesssssssessssssersssssnsssssssssssssnsssssassssessssssssssssssssssssssssssanaessnasonsssssonnsnsasseisnssss P 534
ANdroid - CONNELLING MYSQL....c.eevrerirrcrrsrissssssessussuesmsssssisssesssssssassssssissssnnsssesessessasesassssmessnsansastssassesnssnassesss 536
57. ANDROID — PROGRESS CIRCLE ....ccveeviiviereiireninerensssstanmissiseseiiseistsssssassssssssnsssarsisnnsnnsessanses 553
58. ANDROID — PROGRESS BAR USING PROGRESS DIALOG .....ccvvivreerirrnreerrnreseennieeiescnnanes 562
59. ANDROID — PUSH NOTIFICATION iviveiereriiiieiererireeeeeeeesieeiiieesteeetieestasassasissssesisessssiessassssns 572
60. ANDROID — RENDERSCRIPT wevvvvviiirievririnnriiinirerreerneesesetsiesieieeimnsenssssnsosssenassssnsrnrieriersenanns 584
HOW RENAEISCIIPt WOFKS: «.eeeeeeeerecrnenesccesisiissssiisiiitsbiisss s st s st bbb s b s s s b b st s n s s bbb onsoneeas 584
HOW 10 BEEIN: cvvvseiresssssessenssniiiiiiisnmniimiisisisesssisersesssissrssssnssessnssnnisnsnsmsssssssnsassastsessisassanssansssssnssnesssnsens 584
61. ANDROID = RSS READER......ccomrveerersseessisessseessssssssssssssssssssssessssessesseneenes .. enrs 587
RSSEXAMPIE wvivsiasisissssssvasssansonsassssssssatsassinssnssssaasesssssssssnssasssssss sssssssssivssisssnisssnssn o ssasssssunsotsaersbnnsaranunssosssssnnse 587
RS SAElCTENE S sicsscrsrsevessrvensssrnersssnsnnnvsssrsosmessunsosesssssrssssessss sassousn rouesEuBNsTETNIEETITTS ot s¥esserhasTaessbsnniTonsannarsstressnnsnnt 587
PATSING RSS sissscqnismseasnne iosoansstonessssssssoosssesiosssassssisssessssssaivasy s iisssiassasisorssosusasssnnssarassanssssinssssssnssssssssasivavssnens 588
62. ANDROID = SCREEN CAST ...t e 600
SCrEEN CaSt SEEPS..ciiieereecrirnecrtiieri sttt et e e enaee s s s s s e e st e st entenearesenesnns 600
63. ANDROID = SDK MANAGER ...t e 604

tutorlalspoint

Fr v resmv . Wy w

(¥ Scanned with OKEN Scanner



fonvilyiand

PO AN SR g kA

el KNI
'l
AR P I AT SR I e qec bl

RERILI AT AR AR NR L R ER R RAR AR ERARRERRRAR) et

7\\““\\“ N\‘\\‘ "\hl‘ ‘\ﬂ"\\- "\“!’\ IEETERLER EERLRRRETIACELRRERLILR

v DO

rrrtvarerpraeetat

("‘“‘\N“N\\“\ \\‘ N'\“H‘!“ ST T T CI R SRR R R R RARR RS S EEANSRARRARRANRNRARARLL

R P11
wotting INEY ROV R ““\'““h“l‘5‘-‘"»““"""‘“””‘\"-H'-"-HHU‘!'.VInl'!l\!!l([?"!:{nu-r;_up”-””‘"”-,;-,,;,,.,I,,| . 3

' N ‘
0N, .'\N\\R\\“\ r“l"\‘\“‘N i\‘\r'\N"\"\l l\‘“N‘ '.n'\vl\‘nn!uun\n-.sn:nn«un-‘uu\svn'n'”""Y”“"”"""""”'f‘!"

filh

= v t gt ne
L P O R 11111 17 LT T E F ALY (LR T L L I T AT L YL L n e L in ey

\‘“’“i\\“ ‘\‘\“\N;“l“\’\“ “"\“mh -‘“\(“l\!\‘ l““h’\‘m“-i‘h|\\nn1nunuuu-umlmunﬂ“'!”““"”""""""'""'”'"'"“""""h“)

Oy, \’\Nl\‘“ “l\ w‘\"‘ “l“\““‘( “‘\n\nnnnunnununn|nnun\lunnnnu\-uunnnnlnlH*"'""-”"""'“'"""{’31

“\"!‘lil“\\h“\\‘\\\“\\\\\l\\\\\\\\\\\\\\\\s‘\\\‘!\\\‘\l|\l||ll||\||l|\l\|\||l\\\llllI\I\I\IlHHI“\IIHIllll\nllll\lll”llllII\lI\lIl)llllHllrrllvlllllll"!“:l‘l'
n')i‘““‘"\“‘}\“\\I\\Ql\\\\\!\\\l\ll\\\l\\\\\||\\I\I|‘l\\\\\l|\\ll\||l|l|ll|I'I'\\lll‘IlIllllllll!\‘llllll!ll!l!!Illll!lll!lllllllllIIIIll!lv'rlllHMlllHIIl!r"-""
““N‘ t1-““"“ \\\\\lnl\\ul\\'\\\\l\\\u\\l\\nnn\Ilnululu\nnlnlu\llunll"luIllulululnnlulnununnnuunlnuuuuunnnntl-lnnnvﬁ:rl
. LI ﬂ\\l\\ (\i \‘\"‘ \\\nun\\\\nununu\\n\n|\\\\\|n\I\uu\ll\l\nlluuununlul||nnuuuu|nnunnuluununnunl-|n\nunnnnnvntlz
lfﬂl\“\\\l\l*l\\\ \" SN‘ n\\\\\n\n\\\\\\\!H\|u\un\\n\\\l\\uu||l||\|ulnlnlnnlnunlunnunnnn-unuuulnn-unnrn-nunnnuynu-ﬁ:{z
l.“\(t AR A A A AT A A IR A A N N R N E N NN RN TN RO R RN TR R N RN C A RN O N TR N RRaRsrreney ("-‘7-
l',\5\n\nn\\\\\nnnn\nn\nn\n\l\\\\lnu\unn\lul\nunu\nnnnu\\nnl|\nun-nnunulunnnuuunnnnnuucnn--un..,u.u”..,...(D:I?

3 1
:‘“‘l\‘n"ﬂu“' t\lnnnulu\ll\n\\\\nn\n\\|\|l|l|l\|||I\Hllllilulllluulnlunll|!Iulullllulllnlunlllnl,nnlunlunnunnnn-nunl-nnl-G:‘?

(‘\7. [\N“R( H[‘ ﬁi"\l‘llllNl“ (" “:«:(‘-KER“:HI\nnunnnuunn\uun-n-nnuu-nuunu\lnnuvunu--unnnun.u-634

(;§3| ANI)"()II"“S(III“I‘I“: I)A\‘l\[‘Agli l‘\“l'lll“l‘l"ll‘lll“IIlll\lllllll|||l|l||||||llll||||l||||1||||'|||n||l||||||||.|.|.'644

l‘-'lul)“.\\“ - .“‘Ck!"“(.’IllllllII\I\llll'lll‘lI‘|Il!|IIIHlIlllll‘!lllll\llll!‘l!I\"l'lll‘ll!lll'll'l‘lllIlllllllll!llll!l!llIl|llllllllllIlln!l!ll\'tlillIl- 644

D.’lhlhﬂ&t! - (‘l '_‘“t'““ unnuuu-u\nu-nnnn-nnuunuunnuu-nnlnuu||nnn-unuuuuu-nn.-nnnn--nnuuu-n.--u-nnu.uuu(‘)al‘
I);“Jhﬂ\s(‘ » lll‘xl‘l”l\l\ |n\uunununnl;-u-uuuun-nnnuun-nnuuu-nulunnn-|n|nunnnnn-unu-nunun.un--..---n-nnn()l‘l:l

n-““hn”ﬂ.‘ - r"‘(hl"" I L L T L TR T 0 bRV A H 808038470888 88 000 0aanamah e e e 00serassnnsenrs B“S

Database - Helper clas

A e st e sa la s e Yo a

“h A A R R R R R Y R R RS L LR NIRRT TR NI T Y

O TAT TP . - | .

(% scanned with OKEN Scanner



yvdiogdd

O ANDROID « SUPPORT LIBRARY G/

(VR |
St Libeary Featusey

okt ng e Suppadt Lidiaries ’ 674

A ANDROW = TESTING ... T L TS P RN PRPTTTEITLRIIE e 676

676
TRAR BRFRRTUIT (o s e sae o b

AR RE RN L S AR SRR RS TSN PP
TORTING TORRE B0 AANMIIORE 1. 1iiiniinisneis s i a1 ane sataas 11 censss se a4 4184 EE 134 1134ABE SRS RO R ST A BRA TSR R S

RIBR ...

FARTLLAER AL AN AN NS s = » ANeaeNERAEIAN R TR ARR ST INY r()),
A S L EA A AN AN AN S st antaa i A e A A LAEaRIANaeasntaNacseastatrtnes warre

AR ‘\\‘\ AR TR VA AAVAASASS

cernenneneesaneenn 078

T1. ANDROID = TEXT TO SPEECH. ... coiniiiinmnnismmmisnmansssssasssssssssessassssasssrssssssrassessassansssasasasssss 587
T2, ANDROID = TEXTURE VIEW ..cicnniinnssnsssssssssmsimsssasssssassssssasssasssssssasssassssss

73 ANDROID = TWITTER INTEGRATION (i ctiiiresinmsesssssssasasssesasassassensesesersssssessassassasssscnsess 708

ERTRETRUINGE TIWTIZRE S ((iiitiiniaasistaiasssesssasssassaaasstas s AAaAA RS AR S 40440 A1 A48 A H 2R 0 R AR Y 11 SR AR RAT SRS AR T b SR OB R e R e b s aeans

.. 708

ntent

74 ANDROID - Ul DESIGN

R R R R S S Y . ]20

Ul sereen compo

A Lttt 114 E 84S 34048 881800 R 3000 s s A s bR aT e s st neasanananeaessansasnsnsnnaanass 720

Understanding Sereen ComPONERTS (it e assisseesesesseses toresasssssseseesenes S TR S5ianvnenssvansen 721

Units 0F MEasUIRIMIENT it neissineseestesessessesssseseesesssasssesese ssmenenn Ceetaesatea st tstneesentannerssransacreanen § 28

e s Sel
Screan Densities B T PPN

.

Teaseastiasane

st s N 1.

'S. ANDRQID — Ul PATTERNS

.-u-u-u.nu..-n..-nu-nun-un-.-.-.uu---uu.“-u-n...-.-..----q--u-u.un-n..-n726

Ul Patterns components

e e T N

........................ R

Confirming and AckROWIREING .c.cvec i

SestTsisaNaILLAEANEAN SR LALeReY

Sevtings-— .

AN maNtasarallAt LAt R IatATAL AT Attt ar e anan e

Xii

tutorialspoint '

PimmL v AWy AW

(% scanned with OKEN Scanner



Android

SeleCtioN..uiueiieeeeeeeee e 17%,
...............................................................................

76. ANDROID = UL TESTING 1vvuveeteee e eteteeeesee e ee e s ss s tes st es o es s b stes st ts et anrs e err e /30

--------------------------------------------------------------------------------------------------------------------------------------

uiautomatorviewer

Wesdesdienbiidsabaabaaanans

79. ANDROID — WIDGETS ......cociverererssrsenssenesesenssusssesmsnssstssesssssssssssasssssssssssorsassssssssssssssnnnssssaes 759

WIiAEEL = XIVIL fl@ «uuceeneiiiereeseeiiesiiesirinsassenranssssnssssensosesssnesioserssnnesssansesesnsssessnssnsssesesssssssssssseasnsssasassssansuassnress
WidEEt - LAYOUL fil@ «cveueriiirereerrerinniiissrsscssssnmsssiemersasussesetesimmsiiniissseetsnsesiseseessssanssassnsseismmstoneseeiadsassonssassssss
WIHEEL - JAVA TIl@ .....oueeccnneenmorsaserersossonsssssssnssssnssansensansansasisnssnssanss unnassntans fnansinsaemases s nsdona sndaseissssasssionosossesvte

Widget - Manifest file

---------------------------------------------------------------------------------------------------

80. ANDROID — XML PARSER

XML - ElemMentsS . cocesiererecesrseenerarsrnnsssersersssaonsasss s3 $E TSRS VRS TR R TSRSV SOV T e VTSRV RIS TS aR R eSO VST IE e R e «.768

XIVIL = PATSINE cuverneereeerrieseessuestisssseasasnesassessssasass sasasssnsastssasssssstssssstsssssssntssnessessonsisntssessssetsssssas sinsinesaiuiyies 769

(% scanned with OKEN Scanner



What is Android?

. i i h as
Android is an open source and Linux-based Operating System for mOb”edde\;';‘;‘;azLég led
smartphones and tablet computers. Android was developed by the Open Handse /

by Google, and other companies. .

- i i s
Android offers a unified approach to application developmenF for: mobile devices \t/;JIhlcth :Jiagn
developers need to develop only for Android, and their applications should be able to

different devices powered by Android.

The first beta version of the Android Software Development Kit (SDK) was released by Gzoggzlge
in 2007, whereas the first commercial version, Android 1.0, was released in September '

On June 27, 2012, at the Google I/O conference, Google announced the nfaxt An.droid v'ersion,
4.1 Jelly Bean. Jelly Bean is an incremental update, with the primary aim of improving the

user interface, both in terms of functionality and performance.

The source code for Android is available under free and open source software licen§es. Google
publishes most of the code under the Apache License version 2.0 and the rest, Linux kernel

changes, under the GNU General Public License version 2.

reatures of Android

Android is a powerful operating system competing with Apple 4GS and support great features.
Few of them are listed below:

' Feature Pt Description
Beautiful UI fAndroid OS basic screen provides a beautiful and intuitive user
; interface.
’ Connectivity ’ GSM/EDGE, IDEN, CDMA, EV-DO, UMTS, Bluetooth, Wi-Fi, LTE, NFC
I and WiMAX. :
Storage SQLite, a lightweight relational database, is used for data s"‘torage '
‘ purposes.

!
-
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Chrome's Vi Javatcript enging supportin

b yras initislly made

. bt e
Multi-touch - Andyoid has natlve stippart 1o1 mHlH»lf /‘r“r",iv"/lm
Cavallabile in handsets such as the HITG Rty

q and same time varous |
Multi-tasking User can jump from one task to another and same B ‘ |
' application can run sirnultaneously,

{
Resizable widgets | Widgets are retizable
L content or shrink thern Lo siave st

|
!
|
'
{

] 1 o more
1 G0 Wsers can esgond ther 1o shovl 10 e

Multi-Language Support single direction and bi-directions) test,

short message data to thelr users on fndrold devices, without

{ v e o e e st (or doysloners Ge
GCM } Google Cloud Messaging (GO 16 a Ler/ice that et developers send
| needing a proprictary sync solution,

i
i
1}

A technology that let apps discover and pair directly, over a high-

Wi-Fi Direct ;
[ handwidth peer-to-pecr copnection,
|
i

i ) (
Android Beam | A popular NFC-based Lechnology that let uzers instzntly share, just

{
! i by touching tyo NFC-enabled phones togethier,
Android Applications

Android applications are usually developed in the Java language sing the Android Software
Development Kit,

Once developed, Android applications can be packaged casily and sold cut either throuah a
store such as Google Play or the Amazon Appstore, i
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Android

Android powers hundreds of millions of mobile devices in more than 190 countries around the
world. 1t's the largest installed base of any mobile platform and is growing fast. Every day
more than 1 million new Android devices are activated worldwide,

This tutonal has been written with an aim to te
application. We will start from environment se
then drill down to look into various

ach you how to develop and package Android

tup for Android application programming and
aspects of Android applications,
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You will be glad to know that you can start your Android application development on either ¢
the following operating systems:

e Microsoft Windows XP or later version.
e Mac OS X 10.5.8 or later version with Intel chip.
* Linux including GNU C Library 2.7 or later:

» . . - ~ ~ - Yl (:
Second point is that all the required tools to develop Android apphca‘mc:ns are ﬂ"leely ‘ddvgl(lacr::rl{‘
and can be downloaded from the Web. Following is the list of software's you will need before
You start your Android application programming.

* Java JDK5 or JDK6

e Android SDK

e Eclipse IDE for Java Developers (optional)

* Android Development Tools (ADT) Eclipse Plugin (optional)

Here last two components are optional and if you are working on Windows machine then these
components make your life easy while doing Java based application development. So let us
have a look at how to Proceed to set the required environment.

Step 1 - Setup Java Development Kit (JDK)

You can download the latest version of Java JDK from Oracle's Java site: Java SE Downloads,
You will find instructions for installing JDK in downloaded files, follow the given instructions
to install and configure the setup. Finally, set PATH and JAVA_HOME environment variables

to refer to the directory that contains java and javac, typically java_install_dir/bin and
java_install_dir respectively,

If you are running Windows and have installed the JDK in C:

\jdkl.6.0_15, You would have tg
put the following line in your C:\autoexec.bat file. ‘

set PATH=C:\jdk1.6.6_15\bin;%PATH%

set JAVA_HOME=C:\jdk1.6.0 15

17
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On Linux, if the SDK is Installed in /usr/local/jdlk1.6,0_15 and you use the C shell, you vl

put the following code into your .cshrec file.

setenv PATH /usr/local/jdkl.6.0_15/bin:$PATH

setenv JAVA_HOME /usr/local/jdkl,6.0_ 15

Alternatively, if you use an Integrated Development Environment (IDE) Eclipse, then it will
know automatically where you have installed your Java,

Step 2 - Setup Android SDK o
You can download the latest ver’sion of Android SDK from Android’s official
website: http://developer.android.com/sdk/index.html. If you are installing SDIK on Windows
machine, then you will find ainstaller_rxX-windows.exe, so just download and run this exe
which will launch Android SDK Tool Setup wizard to guide you throughout the installation, <o
Jjust follow the instructions carefully. Finally, you will have Android SDK Tools installed on your

machine.

If you are installing SDK either on Mac 0S or Linux, check the instructions provided along

with the downloaded android-sdk_rXX-macosx.zip file for Mac 0OS and androic-sdic_ rxx-
onsider that you are going to setup your environment

linux.tgz file for Linux. This tutorial will ¢

on Windows machine having Windows 7 operating system.
ams > Android SDK Tools

So let's launch Android SDK Manager using the option All Progr
> SDK Manager, this will give you following window:
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)nce you launched SDK manager, it is time to install other required packages. By default it
ill list down total 7 packages to be installed, but we will suggest to de-select Documentation
r Android SDK and Samples for SDK packages to reduce installation time. Next click the
1stall 7 Packages button to proceed, which will display following dialogue box:’
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{~[&ndroid SDK Platform-toals, revision o) | | . ..
\ Documentation for Andréid SDK, API... | |

* SDK Platform Android 4,1, API16, revi..
v ‘Samples for SDK API 18, revision 1

* ARM EABI v7a System Image, Androi...
? Google APIs, Android AP 16; revision 1
W Sources for Android SDX, API 15, revis...
T Google USB Driver, revision &

1) Spmiiring Gt

e T L R e T
— T

If you agree to install all the packages, select Accept All radio button and proceed by
clicking Install button, Now let SDK manager do its work and you go, pick up a cup of coffee
and wait until all the packages are installed. It may take some time depending on your internet
connection. Once all the packages are installed, you can close SDK manager using top-right

cross button.

Step 3 - Setup Eclipse IDE

All the examples in this tutorial have been written usin
you should have latest version of Eclipse installed on yo

g Eclipse IDE. So we would suggest
ur machine,

latest Eclipse binaries from
he installation, unpack the
\eclipse on windows, or

To install Eclipse IDE, download the
http://www.eclipse.org/downloads/. Once you have downloaded t
binary distribution into a convenient location. For example in C:
/usr/local/eclipse on Linux and finally set PATH variable appropriately.

g commands on windows machine, or you can

Eclipse can be started by executing the folloWin
simply double click on eclipse.exe

%C:\eclipse\eclipse.exe

“clipse can be started by executing the following command on Linux machine:

$/usr/local/ec1ipse/ec1ipse

‘ter a successful startup, if everything is fine then it should display the following result:

20
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Step 4 - Setup Android Development Tools (ADT) Plugin

This step will help you in setting Androld Development Tool plugin for Eclipse. Let's start with
launching Eclipse and then, choose Help > Software Updates > Install New Software.

This will display the following dialogue box.
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Now use Add button Lo add ApT

sefgoogieocom aadrofd oclipse as the location,
o will click ON button to add this location,

Nthe anven location and finally lists down the

Plugin as name and https://dl-
Then click OK to add this location. As soon

Eclipse starts searching for the plug-in available
tound plugins.
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Iyan- o
Avallable Sotvrarg ;
Cheek the items that you wath 1o watall,
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Now select all the listed

plug-ins using Select All button and click Next button which will
guide you ahead to install Android Development Tools and other required plugins.

Step 5 - Create Android Virtual Device

To test your Android applications
writing our code, let us create an
Eclipse menu options Window >

Use New button to create a new Android Virtual Device and e
before clicking Create AVD button.
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[Android 42~ AP Uevel 15
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I

If your AVD is created successfully it means your env
development. If you like, you can close this window
ré-start your machine and once You are done with thi
your first Android éxample but before that we will s
‘0 Android Application Development.

ironment is ready for Android application
using top-right cross button. Better you
s last step, you are ready to proceed for
ee few more important concepts related
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Linux kemel

At the bottom of the layers is Linux - Linux 2.6 with approximately 115 patches. This provides
basic system functionality like process management, memory management, device
management like camera, keypad, display etc. Also, the kernel handles all the things that
Lln'ux is really good at, such as networking and a vast array of device drivers, which take the
pain out of interfacing to peripheral hardware.

Libraries

?” 'op of Linux kernel there is a set of libraries including open-source Web browser engine
VebKit, well known library libc, SQLite database which is a useful repository for storage and

25
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of application data, libraries to play and record audio and video, SSL librarvies

ring
sha for Internet security ete,

rcqpon_‘;'ble

Android Runtime

e ——

This is th_e third S.elcuon ;Sf the architecture and available on the second layer from the bottom.
This section _hrowc €s a key component called Dalvik Virtual Machine which is a kind of Java
virtual Machine specially designed and optimized for Android.

The D:alvnk \:1M hm_akgs use of Linux core features like memory management and multi-
thread'rfgr which is .Intl‘lnSlC in the Java language. The Dalvik VM enables every Android
app|lcat|0n to run in its own process, with its own instance of the Dalvik virtual machine.

The Android runtime also Provides a set of core libraries which enable Android application
developers to write Android applications using standard Java programming language.

Application Framework

The Application Framework lgyer provides many higher-level services to applications in the
form oft-Java classes. Application developers are allowed to make use of these services in their
applications.

Applications

You will find aH‘ the Android application at the top layer. You will write your application to be
installed on this layer only. Examples of such applications are Contacts Books, Browser
Games, etc. ' I
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onents are the essenti; .
omp ssential building blocks of an Android application, These

tion )

aly coupled by the applic:
y the application manifest file AndroidManifest,xm/ that

on < A
(orf" mponent of the application and how they Interact

8 each €0

qere 8¢ follow!

s

0T T VA P
: i '

component

gervices

proadcast Receivers

content Providers

Activities

| Description |

They dictate the UI and handle‘v’.'lqe

¢ four maln comy T
ng ourm mponents that can be used within an Android application:

(g e 7d.! oL

usar Interaction to the

smartphone screen

They handle background processing assoclated with an

application,

They handle communication between Android 0S and
applications.

¢ e SV TR B

They handle data and database management issues.

tativity represents a single scre
might have one activity that shows
nd one for reading emails. If an app
fould be marked as the activity that is pr

“activity is implemented as

en with a us
a list of new emails,
lication has more t

esented when the application is launched.

a subclass of Activity class a5 follows:

er interface. For example, an email application
another activity to compose an email,
han one activity, then one of them

P BidE ]

Bl class MainActivity extends Activity

R
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Sel VICES
A ervice is @ component that runs i the back
ht pi

’ le, @ service mig a ic i
. cample; rvice Y music in th
Jpplication; o it might fetch data over the n

ground to perform long-running operations. For
e background while the user is in a different
etwork without blocking user interaction with an

A service is implemented as a subclass of Service class as follows:

public class MyService extends Sepvice

{

\]

}
[

Broadcast Receivers

proadcast Receivers simply respond to broadcast messages from other applications or from
the system. For example, applications can also initiate broadcasts to let other applications
know that some data has been downloaded to the device and is available for them to use, so
this is broadcast receiver who will intercept this communication and will initiate appropriate

action.

A broadcast receiver is implemented as a subclass of BroadcastReceiver class and each
message is broadcasted as an Intent object.

— cei
public class MyRecelver extends BroadcastReceiver

{

Content Providers

A content provider component supplies data from one application to others on request. Such
requests are handled by the methods of the ContentResolver class. The data may be stored

in the file system, the database or somewhere else entirely.

A content provider is implemented as a subclass of ContentProvider class and must |
implement a standard set of APIs that enable other applications to perform transactions.

public class MyContentProvider‘ extends ContentProvider

{

E'stoﬁa'SPﬂ‘r!E

Y s
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apters:

will 90 through these tags iy (e
C -

ail whijja P
I vihile COvering applie

Additional C—O—TEQQ‘?WS |

re additional components w},

ich will pe

[ritsr i)

41'”)', (f”,”l{)“(.lltll i" ’r'(“ /l’j";;l

fherc their logic, and wiring bet “5‘3‘1-1})7 1h e . ‘
entitiess ! 9 between they, Thas NEconstruction of above mentioned
- o perrmmm T g b . " e v . ) _]('J(j COrrlp()nQntS ;‘r{::
components Description R
ceagments Represent a hehayi — R—
| Frag a behavior or POrtion of user interface in e
; B Berintertace in an Activity. |
Views UL elements that are g ) o B
| forms etc. rawn onscreen including buttons, lists '
|
! ' :
| View hi ies that ;
Layouts , lerarchies that control scree . , i
| | views. creen format and appearance of the
| i
‘ |
Intents | Messages wiring components together, !
; :
H |
!
Resources 1 External elements, such as strings, constants and drawable .
l pictures. ' ;
L ) %
Manifest i Configuration file for the application,
29
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AU start actual programm; :
cxample using Android SDK, YOou haye Frar’“‘~°-W0rk. Before

»ment environment py- ake gy YOU start writing your first
Cvc|opmb P 0per|y as . Sure that -
;1'50 sssume, that you have g little big EXplained jp, Androig _)é:'-\'/i have setup your Android

Working k"0Wledge Wit e ronment Setup tutorial. We

oo let US proceed to write a Simple Androiq Appli ipse IDE,
, i

Catj f .
tion which wij Print "Hello World1”.

create Android Application
oredt®

The first step is to create a simple Androjq i i

File -> New;: l;:cru;act”and' finally select Android New, Applica;:?se Winard oy the M
st Now name your application as Helloworiq using the wizarg win'; v:\:zardf flrlom. e e
— T OW as follows:

Ol e s —

, :
| New Androld Application

B ——

Application Namez0| HelloWodd
Project Name:0 HelloWordd

Package Name:s. com.example.helloworld

Build SOK:0| Android 41, (APL16): - usms o T
Minimurn Required SDK:0 | AP3B; Android 22 (Froyo) . o o w] |
[&uom the lovvest version of Android that your application will support, Lower APl levels targel mor
| [7] Create custom hauncher ican : : . .
["JMatk this project as a library

Il V) Creste Project in Workspace

Locanon, | CAworkspace\HelloWorld '
Store, as el n the Manaqe Applicton Tt Setngs,

" The application name is shown in the P lay
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A1, follow the instructions . vig
e

Pro
¢
co your project is Created Succ

essfully

<! Other et
will have the frles as default il the final step
| OWing project screen: '

oy
: “!‘l" ;

"ﬁ'mm

.x.ysu-u,q R;-«

2] Syt dlogic

\natomy of Android Application

efore you run your app, you should be aware of a few directories

and files in the Android

oject:
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v Folder, File & Descnptlon

2 package Bxplorer &3

;_I} HelloWorld

4
4 ‘19 sre &

‘ lm MalﬂAﬁﬁVif}'Jm
4 O MainAct clivity
e onCrtate(Bundle) “void

o oaneatermem
488 gen [Genevated Jova files] o U(Menu): baglean

4 & comeampleheliowodd 3
b E BuildConfigjava
b ) Rjave
b g Andreid 41
Q Andro:d Oepenques
B assets.
p?& Binn.{ 3
, S libs
i
p & drawable-hdpi < 4 |
p (& drawable-ldpi Mot
» & drawatle-mdpi
v & drawablc-xhdps
2 5 layout € 5
B sctivity_mainxml |
4 & menu -
) activity_mainxml
a 5 values <€— 6
d dimensxml
& stringsxml
& stylesxml
b (& velues-large
b (& values-vll

b (3 volues-vid
B AndroidManifestxml < 7 ’
At ic_Jauncher-web.png

proguard-project.bd
{8 project.properties

¥ e
35y s __..—4—__.—--—---—-"""“‘

Src

Android

o

|
|
!
i
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. contains the java Source T

This N leg
wainACtiVity . Java source = tor
qpMal W s € file h‘j\"il ‘ Your Proj
R _ . AVING an - lect, Ao
is jaunched using the app jeop 9an Activity clags BY default, it includes
- hads ‘al I‘u'\\, \vl ) =
S When your app
|
gen
t —

resources found in your project, You shoylq
Not mogq

ify this file,

bin
1his folder contains the Androig packa

; e
puild Process and everything else needg fles .2

d to run Pkbuilt by the ADT during the

an Android application.

e s

1 re s/drawable-hdpi A T

P o

This is a directory for drawable objects that are designed for high-density s
= creens.

res/layout

This is a directory for files that define Your app's user interface

wn

res/values

This is a directory for other various XML files that contain a collection of resources,
such as strings and colors definitions. %

|

AndroidManifest.xml \
This is the manifest file which describes the fundamental characteristics of the
app and defines each of its components.

“wing section will give a brief overview few of the important application files.

e Main Activity File

“ M activity code is a Java file MainActi
“ ‘,‘"_‘mate'y gets converted to a Dalvik execu_
“Ufault code generated by the application wizaf

vity.java. This is the actual application file
table and runs your application. Following
d for Hello World! application:

e

“Uage

LC“""-ex?nmple .helloworld;
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ndraid_os.eundle;
.t s T ———

4roid.20p- Acti /ity;

.p and
i andraid.vieﬂ.ﬁenu;
of = i -
;'4, andrgld_v1:w,ﬁeru;tg~;
o0l = .
7 _ 3ndroid.support.vé.aps Naei. .
00 - =5

! mvar(‘ide
_yplic void onCreate(Bund
P

ezt

super. .onC

setContentView(R.layout . 2

o}

foro~»

Angc

(&N

O

! ‘r:Overr’idE
l:
public boolezn onCreatelptionc¥enu(yen, menuy £
f getMenuln r’later().irx‘.‘la‘ce(?,.ranu.a:tivity m2in, menu)-
| ~teealiy :n41’
f return Trueg;
|
| 1}
'}
B R,!gyoufaCtIVIt/ main refers to the ectivity_main.xm f,ie loczted in the res/layout
#éer. The onCreate() methed is one of many methods that zre fired when 2n activity is
tezrizA
Lol
wrzlever component you develop zs a part of your ?ppn:::':r., you must declare zll its
“mponents in e manifest file czlled AndroidManifest.xml which resides zt the roct of the
yplicztion prc;)ect dxrector/ This f!ic “10""/5 s an mter"z:f~ be-‘.neer Android OS and your
< e

e 0S. For example, a d:.ru!t mamfest fle ‘.'/l” look lik fi file:
®anifest ymins:android="http://schemas.android.com/zpk/res/zndroid”
:5:’55":=“Cc".exazple.relio.;, id’

"u.i

/@)%r{als;:omt |

-
Poabritampminn

(1)
H
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— Androd

U“.\‘.;‘;\“\ o _
. — P e S— - -

sudroidiminadiVersiop. vge

androiditargetsdkVersigp- v s

/>

android:icons @d"““’ahle/icﬁlaunchu

P

. . =" S ~ Y
android .lalk:?\b @str INB/app_npame

android:theme="@style //\PpTheme" N

| gacti\’itbi‘
android:name=", Maim\ctivity"

andpoidz1abe1="@Stl‘ing/title_activity main" >

<intent-filter>
<action andl*oid:name="andr‘oid.inten’t.action MAIN" />
<category

androld:name="android.intent. category.LAUNCHER" />

</intent-filter>
¢/activity>
¢/application>

¢/manifest>

|
|
{
|
|
|
]
{

'

sere <application>...</application> tags enclosed the components related to the application.
itribute android:icon will point to the application icon available underres/drawable-hdpi. The
zoplication uses the image named ic_launcher.png located in the drawable folders.

Tne <activity> tag is used to specify an activity and android:name attribute specifies the fully
quzlified class name of the Activity subclass and the android:/abel attributes specifies a string
use as the label for the activity. You can specify multiple activities using <activity> tags.

Th:action for the intent filter is named android.intent.action.MAIN to indicate that this
ictivity serves as the entry point for the application. The category for the intent-filter is
"amed android.intent. category. LAUNCHER to indicate that the application can be launched
om the device's launcher icon.

plained below. Hence, @string/app_name refers to

The @string refers to the strings.xm! file ex
‘ ) xml file, which is "HelloWorld". Similar way, other

'feapp_name string defined in the strings.
*7Ngs get populated in thé application.
fifbwing is the list of tags which you will use in your manifest file to specify different Android
“Dnlication components:

35
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<activity>e'ement5 for activitieg Androld

’
éser\/ice> elements for Services
<receiver> elements for br°adcast

ider> elements for
<prov I content prOViders

(string ”ame:"app_name">Hellowor1d</string>
(string name="hello_world">Hello worldl</strin

" 03 ) g>
(string name= menu_settlngs">Settings</stping>

(string name="title_ac’civity_main">MainActivity</str~ing>

</resources >

The R File
Thegen/com.e?(ample.helloworld/R.java file is the glue between the activity Java files
[keMainActivity.java and the resources like strings.xml/. 1t is an automatically generated file

and you should not modify the content of the R.java file. Following is a sample of R.java file:

/¥ UTO-GENERATED FILE. DO NOT MODIFY.

¥

* This class was automatically generated by the
*aapt tool from the resource data it found. It

* should not be modified by hand.
B

Package com. example: helloworld;

publjc final class R {
36
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' Static final CJ_:]‘," —r —
pub]lc - ti‘_‘"‘) { -

}

public static final Clasgg dimep {

public static fina] int paddjn;r 1

4 : s ar’!{g: .
publiC static fing] int padd1 2 h//fg%,/,,

97
public static final ip¢ paddipy, 977464y,

X

443 4
~i“]dl ' .‘:ﬁ“ y f. ‘.

Ny
Ny

59
oy

}

plic static final class drawaple
p L

public static final int jic action .
_Seg Pchrzﬂf@z%% S

ic static final ip+ 4
publlc s int ic launchr
. :r=6x7f@26221

AR

}

aublic static final class ig {

public static final int pep, settings-

} )
public static final class layout ¢

X7 525600,

public static final int activity_main=ex7f8°%99'
999 )

}

public static final class meny {

public static final int activity_main=ex7f8786%'

7

}

public static final class string {
public static final int 2pp_name=6x7f856654;
public static final int hello_world=0x7fe56¢01;
public static final int menu_settings=08x7f454462;
public static final int title activity main=9,7fo56
}
Public static final class style {
public static final int AppTheme=0x71066006;
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. Futron

' ! 210
' ut | e

Laye |

1 . A & dayong g, s
u‘”v,n'lull et bt e e iy My iy e

W
y "'l':” y ol (I|!|‘!|Il 1'||'IHH, (AT YARINT| u““““ W’!l:l 1:’111:1”/ s £
gt 10 default Tayout; M Al

“i ]lw'
kor / ”"” 1S referenced by
/0 Y lrr-qur,,)}/ te, Change

1y, e '
“,” r thie, file Hill biavge [I;l](;\//m()

i

|W“| ayoul s bis sandenid- vy, I
i

=‘i” ,““)l?¢”'l'| ','://‘;'h“mﬂ'f
(KK
,‘m“

//;~[ h‘ ¢ |
Ehit gy nmlrhirl. O

.mulmi«l.-(t.m/!m [,
S 1ayout  AUR="mat g o

/apk/r‘r»;/mmlrr;j'l” 1

'”u“‘

!
Cpotdslayout e TERE="mateh gy
Lol

/It"/"vww
androdds Layout il dth="uriap oo

;,,,m'uid ] «'l}/”‘lf hed pht *”Wl'np COntent "
android: ,I,nynu L_centertori zontal =" Fe”
androdd: layout_centerVertical ="t pyer

androfd:padding="@dimen/padding medion

androdd: text="@strlng/hello_world"
toolsicontexts=" Mainhctivity" /,
i

(helativelayouty

o s an example of :;impft: Relativel ayout which we will study in a separate chapter.
wlenView s an Android control tsed to build the GUI and it has various attributes like
aioid:layout._width, android:layout_height, etc., y/hich are being used to set its width and
gt ele, The @string refers to the strings.zml file located in the res/values folder. Hence,

ing/hello_world refers to the hello string defined in the strings.xml file, which is "Hello

dorld! ",

Nning the Application
Vo ry i3t WPIAL AT ye just created, We assume, you had created
the app from Eclipsc, open one of your
toolbar. Eclipse installs the app on your
setup and application, it will display

"ty to run our Hello World! application

“r AVD wihile dolng environmenl setup. TO run

U ativity files and click Run @ icon from the

il slarts it and if everything is fin¢ with your
g Emulator window:
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@ MainActivity

Hello world)

............

apatulations! You have developed your first Android Application and now- just keep
loing rest of the tutorial step by step to become a great Android Developer. All the very
Cl '
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more items which you use to builg 3

good Android application. Apart from

ma L s
ar lication, you take care of var;
2% \he apP i various othe :
" for I reso i
4 0 UseS! such as bitmaps, colors, layout definitions urces like static content t!\at
“‘rcode and more. These resources are always maj » User interface strings, animation
'iutructi.ggsdnder res/ directory of the project. aintained separately in various sub-
20 :
0 wilh explain you how you can organi _

torial : 1ze your applicati i
8 [:ﬂve esources and access them in your applications, pplication resources, specify
ﬂwm '

ize Resources

(g2
/e Ch t e . .
should place a ype of resource in g3 specific subdirectory of your

w”,ed.s l.es/directory. For example, here's the file hierarchy for a simple project:

2 o
srC/

MyActivity .java

reS/

drawable/
icon.png

layout/
activity_main.xml
info.xml

!
|
E
!

f values/

strings.xml

n various sub-directories. Here we have an

feres/ directory contains all the resources i
esource file. Following table gives a detail

’“bage resource, two layout resources, and a string r _
"t the resource directories supported inside project res/ direct

ory.

ations. They are saved in res/anim/

XML files that define property anirn_
folder and accessed from the R.ani

Him/
m class.

e ——— .
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XML files that define 3 ¢

ad neroccar fron. tat@listof :
‘.ng"'/ i and accessed from thye R.color Clagglors, They are saved in S—
Image files like .png . |
Jple/ e P pg, (gif o
vab bitmaps, state ’ or XML L
N res/dr[;v:/ablce/ ahsdts' ShapES’ aNimation dﬁles inet B Serapiiech ko
Nd accesse( from the R dlawab:)es- They are saved in
T o ‘ drawable class,
XML files that define R ——————
| a user | T
| out! res/layout/ and INterface |5 ;
i accessed from the R yout. They are saved in
Jlayout class
~~ | XML files that define apa
Pplicat
rner“’/ Context Menu, or syp Mem:on Menus, such as an Options Menu,

| Arbitrary file - e
o Y S to save in their raw form, y
@ Resources.openRawResoyr m. You need to call

. ce() with .
R.rew.filename to open such r)aw ﬁlesthe resource 1D, which s

XML files that contain s; ‘ )
mple values, such as stri -
colors. For example, here are some fj : Strings,. litegers, @nd

i t 1 ' ns

arrays.xml for resource arrays, and accessed from the R.array class.

integers.xml for resource

. integers, and accessed from the
R.integer class.

bools.xml for resource boolean, and accessed from the R.bool class.

:
. colors.xml for color values, and accessed from the R.color class.
|

;dimens.xm! for dimension values, and accessed from the
. R.dimen class.

|
|
|
!

i
{
i
l
| strings.xml for string values, and accessed from the R.string class. |

styles.xml for styles, and accessed from the R.style class.

mif Arbitrary XML files that can be read at runtime by calling
Resources.getXML(). You can save varlous configuration files here
- which will be used at run time.

41
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tive Resources

urces, follow these steps:

' eonfig qualifier>. Here resources Nname wl|?| bthe form <resources_name>-

hi € any of the resources mentioned
hGQUaHﬁeerIspetﬁyanianKMaI
to be used. You can check official

example., bu(te E::sneari:l:swmlt have content specific to the alternative. For example
thou'gcl'mag € same but for high resolution screen, its resolution will
pe high-

oI5 8N example which specifies images for a defay)t screen and alternative images for
:":h esolution screen.

e

v]FFOject/

src/
MyActivity.java

res/

drawable/
icon.png
background.png

drawable-hdpi/
icon.png
background.png

layout/
activity main.xml
info.xml

values/

strings.xml

E‘f!:prialspa!nt

\ YTV amv,y P R
~—
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other example which g Android

” af‘anguage (layout-ary),

AW : .

Pecifieg |

I
3 hic MNYuage -
» '\l‘ﬂ/—\ Juage and ““":!’ﬂ.‘)lj\je [a\/out
et —
,;l T —
" el .
pyActivity.java
I.QS/
dral\/able/
icon.png
background.png

drawable—hdpi/
icon.png
background.png
1ayout/
activity_main.xml
info.xml
layout-ar/
main.xml
values/

strings.xml
b

icessing Resources

ying your application development you will need to access defined resources either in your
1k or in your layout XML files. Following section explains how to access your resources in
shthe scenarios:

icessing Resources in Code

'tnyour Android application is compiled, a R class gets generated, which contains resource
sforall the resources available in your res/ directory. You can use R class to access that
Surce using sub-directory and resource name or directly resource ID.

limple:

-cess res/drawable/myimage.png and set an ImageView you will use following code:

,QWimvimageView = (ImageView) findViewById(R.id.myimageview);

43
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M@_\ —
-

: seLIMABERESOUrCe (R, drawap )
jew-”

o e myimage) J
Bt —— —
b ——

e ——————
—————

—

~ine of the code useg
" |rstm”_ew in @ Layout file, sac
e ma i .

yim ih name myimage avaj|

Lhe R.id.myin
ond lina of co
able i drawable

lageviow Lo

get ImageView defined with
de useg the

’ R.dra wable.myimage to get an
i

" e W S“b‘di"ecl:ory under /res,
ine-
»’“"‘ple mple where re
der next examp / V"’“Os/su/ngs,xm/ has following definition:
oﬂh
- 1\'epsion="1-0" encoding="uytf.gn;,
R .
psources?
( n n
(stl‘ing name="hello >Hello, W°f‘1d!</5tring>
/resol“'ces>
(

E)(ample:
s 3 layout res/la yout/activity

main.xmi with the following definition:

ol version="1.8" encoding="utf-g",

(LinearLayout Xmlns:andmid="http!//schemas.android.com/apk/res/android"
android:layout_width="fill_par'ent"

android:layout_height="Fill_parent"

android:orientation="vertical" s

(extView android:id="@+id/text"

android: 1ayout_width="wrap_content"

android:layout_height="wrap_content"

android:text:"Hello, I am a Textview" />

| Button android: id="@+id/button"
android:1ayout_width="wrap_content"
ndroid- 1ayout_height= “wrap_content"

andI‘Oid:‘cext="HelloJ I am a Button" />

P?Peri?!?Fﬂ*"t
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' apal’
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- on code will load this |

I

R
ayout for an Activity, in the onCre

- plicat! o
<ol ale() method as follows!

" oid oncreate(Bundle savedInstancestate) |

pcr,_oncreate(savedIns‘cancestate) .
su 4

;otCOntentVieW(R -layout.main_activity);
2

Mesources in XIVIL *

: e following resource XML res/v ] .
Cﬂf‘slder.th source: / alues/strmgs.xml file that includes a color resource
da Strlng re .

an

/er;i;:'l.@" encoding="utf-8"?>

kY

(resources?
(color name="opaque_red">#f00</color>

(string name="hello">Hello!</string>

</resources>
jow you can use these resources in the following layout file to set the text color and text
<ring as follows:

e
oxnl version="1.0" encoding="utf-8"?>

| (EditText xmlns:android="http://schemas.android.com/apk/res/android"
1
android:layout_width="fill_parent"

| android:layout_height="fill_parent”

android:textColor="@color/opaque_red"

y android:text="@string/hello" />

low if you go through the previous chapter once again where we have explained Hello
World! example, surely you will have better understanding on all the concepts explained in
s chapter, So we highly recommend to check previous chapter for working example and
feck how we have used various resources at very basic level.
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‘civity class defines the following callbacks i.e. events. You don’t need to implement all
zliback methods. However, it's important that you understand each one and implement

that ensure your app behaves the way users expect.

back pescription - : San :
atel) This is the first callback and called when the activity is first created. .
) This callback is called when the activity becomes visible to the user.

AR
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| This is called wi
S . hen i - cf
el '€ User stars interact; ;
|u"*‘”” acting with the application.
ul‘ . = i i
rhe paused aclivit

o) e le and c: Y does not Feceive yser | |
pau®” any code and called whep the Current ot and cannot execute
ac

il previous activity is being resumed tivity is being paused and the

This callback is ¢ -
Slw() alled when the activity is no longer visible
ol e
This callback is T
1Dcsu,oy() called before the activity is destroyed by the system
o _
his callback i e '
chgtal't() Th 's called when the activity restarts after stopping it
0
Examp'e‘

le will take you through simple steps to show Android application activity life

e .
TI‘Ife, Follow the below mentioned steps to modify the Android application we created
d;{e”o Wworld Example chapter:

i
| iy

step

4 ,1. .‘:'.‘L bty ;' batH
pescription’ ' 1.0

ATV -)...‘.

| |You will use Eclipse IDE to create an Android application and name it as
HelloWorld under a package com.example.helloworld as explained in the Hello
world Example chapter.

Modify main activity file MainActivity.java as explained below. Keep rest of the
files unchanged. A
Run the application to launch Android emulator and verify the result of the
changes done in the application.

of the modified main activity file
This file includes each of the
d has been used to generate log

following is the content .
srC/com.example.heIIoworld/MainActivn:y.Java.
indamental lifecycle methods. The Log.d() metho
Tessages:

~———

fackage com.example.helloworld;
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,.Ul‘l iL

ik qtl‘:‘n

/’ \
,/.:'_ os.Bundle;

> ‘n(“\ol

“-oid Lapp- Activity;
roid- util.Log;

Jass MainActivity extends Activity ¢
. cld

g nse = "Android : ";

. called when the activity is first createq */
) L .

@wet"‘ide
plic void onCreate(Bundle savedInstanceState) {
U

f super‘.oncpeate(savedIns‘canceS‘ca‘ce);
SetcontentView(R .layout. activity main);

Log-d(msg, "The onCreate() event");

5 called when the activity is about to become visible

@0verride
protected void onStart() {

super.onStar‘t();
Log.d(msg, "The onStart() event");

/** Called when the activity has become visible. */
@override
protected void onResume() {

super.onResume();

log.d(msg, "The onResume() event");

/** Called when another activity is taking focus. */

verride

Protected void onPause() {

Android

X/

—

) tutorialsgoint
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gy e onbause() eventty,

\ AU
W
X

o voactin
Hed When the a WY i ho Tongepr Vinible )
A} b /

v« \V

A

. .
\\l\\\l

M 4 void onstop() {

R
RN s N
T sonstop
-\( | .
ot
J(MSRs "The ONSTOP() event™),
N hadhal N i
et
. called just batfore the activity is destroyed, /

qe void endastroy() {
wood

apers onbastrov():

Log.d(wsgy "The onDestroy() event");
RSN y )

-

ity class loads all the UT component using the XML file
" ect. Following statement lo

.
2 MIS
SN ~

one available in res/layout folder of
ads Ul components from res/layout/activity_main.xml file:

/f . ~ O
woontentView(R. layout.activity_main);

-—
- application can have one or more activities without any restrictions. Every activity you
»e for your application must be declared in your AndroidManifest.xml file and the main

5 for your app mwust be declared in the manifest with an <intent-filter> that includes
= MAIN action and LAUNCHER category as follows:

s
Banl

manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.helloworld"

)

droid:versionCode="1"

ndreld:versionName="1.0" >
wuses-sdk

ndroid:minSdkversion="8"

@
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__,__.'____,_,_,_.,—.@ ———— -

—

qdrtarpetsdkVersion: gy /> T — -

-
o

- ndr
o fcon="@dp .
1ndl«oi(l:iconw @drawable/ic Aaunchoep®

m“woid:lnbel:“@s\pinﬂ/npphnnm”u
android: theme="@style/AppThene 3
| cactivity
android:name=" MainActivity"
andl‘oid:labe1="@S'tr‘ing/'ti'tle_activi.tyhmain,. R
¢intent-filter> '

<action android'.name=“andr'oid.intent.action.M/\IN" />
<category
android:name="android.intent.category.LAUNCl—iER"b
</intent-filter)
¢/activity>
¢/application>

| ¢/manifest>

| b N
f either the MAIN action or LAUNCHER category are not declared for one of your activities,

lhen your app icon will not appear in the Home screen's list of apps.

Let's try to run our modified Hello World! application we just modified. We assume, you had
created your AVD while doing environment setup. To run the app from Ec‘lipse, open one of
your project's activity files and click Run @ icon from the toolbar. Eclipse mstalls th_e app on
your AVD and starts it and if everything is fine with your setup and applicatpn, it w‘n\ d\sp\ay
Emulator window and you should see following log messages in LogCat window in Eclipse

IDE:

07-19 15:00:43.405: D/Android :(866): The onCreate() event
87-19 15:00:43.405: D/Android :(866): The onStart() event
07-19 15:00:43.415: D/Android :(866): The onResume() event
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lick Red button 0 on the Android emulator and it will generate following events
toC

205 in LogCat window in Eclipse IDE:
<3085

<30

»
Dt

5/":—10 Android :(866): The onPause() event
PEL 5:01:10.995 / ,
> 15.91-17 705: D/Android :(BGO):
.10 . 4=

~dar s ) - \. - O ,J‘n
try to click Menu button @ on the Android emulator and it will generate following

252030 _ R

"“‘bscichargec in LogCat window in Eclipse IDE:

wenls MESSCY==

The onStop() event

o

c.01:13.995: D/Android . (866): The onStart() event
§-19 15:01:13.270

» N s ha 0 ) € L‘ﬁ‘.('-') LVL{ﬂL
©5: D/Android < (866): The onkes ()

bt
~d

1
.

@16 15:01:

S

e T . d i ill generate
to click Back button @ on the Android emulator a"L: N Wlthél Activity

fect |t ai Y ClICK i i ‘e ate

e, let us again try to i window in Eclipse IDE and this completes

flowing events messages

lieCycle for an Android Application.

a7 EVEHt
]-:’:915:33:15.687: p/Android :(992): The anPause()

s " RN “‘\"}ll‘
: (0 -(9a2): The onStopl)
018 15:33:; p/Android :(992)

yestr vent
' cq - 4y . The onbDestroy() ev
-1915:33:15 525 D/Android . (992): 1

\ /
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