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ApxiTekTOoVIKN Android

E@appoyég Trou Applications and Widgets
OaAANAeTTIOpOUV PE Home | Contacts Browser Widgets Your App Here
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System Apps

Dialer Calendar Camera

Linux kernel (LK)

Java API Framework

Managers

Content Providers

Eival n Baon Tou Android n.x. To
Android Runtime (ART) BacileTal oTo
LInUX kel"ne| YlG: View System Resource Telephony Window

Activity Location Package Notification

B Aiaxeipion pvApng (low-level
memory management)

Native C/C++ Libraries

Webkit OpenMAX AL Android Runtime (ART)

Alaxeipion diepyaciwyv Kal -

Media Framework OpenGL ES Core Libraries

B Alaxeipion evépyeiag

. ) Hardware Abstraction Layer (HAL)
EmTpenel oto Android va

EKMETAAAEUTEI BAOIKA XaApPAKTNPIOTIKA Bluetooth
ao@aAeiac Tou Linux Kernel

Camera Sensors

Linux Kernel

EnITpEnel OTOUG KATAOKEUAOTEG Vd Drivers
avanTtuooouv drivers o€ €va yvwoTo _ _

' v Audio Binder (IPC) Display
Kal kaAa opiopevo kernel
AIGBEéO}JéVO Kdl BOKllJGO-I.JéVO /\Z Keypad Bluetooth Camera
avolkToU KwoIka PJeE KaTtaAAnAn adeia
Xpnong yia 1o business model Twv et e " "

KATAOKEUAOTWY KIVNTWV CUOKEUWV

https://developer.android.com/quide/platform/ Power Management
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System Apps

Hardware Abstraction
Layer (HAL)

Dialer Calendar Camera

Java API Framework

Managers

Content Providers

O TMapexel dienagpeg (standard
interfaces) yia xpnon Twv
dUVATOTNTWV TWV CUOTATIKWV
hardware anod 1o Java API
framework

Activity Location Package Notification

View System Resource Telephony Window

Native C/C++ Libraries

Webkit OpenMAX AL Android Runtime (ART)

MoAAanAec BIBAIOBNKeC, KABE
Hia UAOMOIEI hia OUYKEKPIMEVN
dlenagn yia va Tuno
ouoTaTikoU hardware

Media Framework OpenGL ES Core Libraries

Hardware Abstraction Layer (HAL)

Audio Bluetooth Camera Sensors

'OTtav eva framework API kKaAei e

] ] ] INUX Kerne
YIG Xpno-r] I"“G O-UO-KEUnI TO Drivers
AndrOId' (POpvasl -r'n Audio Binder (IPC) Display
BiIBAIOBNKN yIa auTn TN
O-U O-KE U n Keypad Bluetooth Camera
Anopovwvel To LK and 1o API

Shared Memory USB WIFI

Framework

Power Management



Native C/C++ System Apps

. - Dialer Calendar Camera
Libraries
L —————— RN TR0
Managers

Content Providers
Activity Location Package Notification

O TMoAAa cuoTaTika Tou Android
SYStem, rI-X-, ART KGI HAL, View System Resource Telephony Window

avanTuooovTal Je Baon Kwdlka
Kadl GHC”TOL'JV BIB)\IOGI"]KEC; Native C/C++ Libraries
vypapueveg oe C kal C++. Webit OpenMAX AL Libe

Hardware Abstraction Layer (HAL)

TO And rOid |‘|C|péX€| Java Media Framework OpenGL ES

framework APIs yia va d1a6&eTel
TN AEITOUPYIKOTNTA TWV
Ilbra rleS 0TC| apps Bluetooth Camera Sensors

B n.x. xpnon OpenGL ES psow Tou Linux Kernel
Android framework’s Java OpenGL Drivers
API yia To OXE31Q0HO Kal
XEIPIOHO YypaPpikwVv 2D kai 3D
o€ Hia epapHoyn.

Binder (IPC) Display

Bluetooth Camera

Shared Memory

Power Management




Andrord Runtime
ERVirORMmMeEnRt

TPEXElI TO EKTEAECINO KWOIKA
TWV EQAPHUOYWV

Dalvik i ART yia version 5.0+
(API level 21+)

KaBe app Tpexel w¢ d1akpITn
dlepyacia kal o€ OIKO Tou
oTiydioTuno (instance) Tou
ART.

To ART (kai To Dalvik) Tpexel
o€ noAAanAa virtual machines

OE OUOKEUEGC XANNANC MVAMNG
ekTeAwvTac DEX files (Twv

apps)

Media Framework

System Apps

Dialer Calendar Camera

Java API Framework

Managers
Content Providers

Activity Location Package Notification

View System Resource Telephony Window

Native C/C++ Libraries

Webkit OpenMAX AL Android Runtime (ART)

OpenGL ES

Hardware Abstraction Layer (HAL)

Bluetooth Camera Sensors

Linux Kernel

Drivers

Binder (IPC) Display

Bluetooth Camera

Shared Memory

Power Management



Dalvik Virtual Machine (VM)

BeATioTOnoinuevo Java VM pue
XAMNAEC anaITnoeIg JVAKNG

MeTayAwTTion kKwdika g machine-
independent evtoAec (bytecodes)
ol onoieg ekTeAouvTal ano 1o Dalvik
VM oTn KIVNTH CUCKEUN

Just-in-time (JIT) compilation

n O DEX JIT compiler (dx tool)
heTayAwTTiCel Ta Java bytecode og native
machine language kaTa Tnv €KTEAECN TOU
kwdika (run time) kai 0xI NnpwTUTEPA

BagileTal oTo Linux Kernel yia
[ Threading

u Low-level diaxeipion pvnuNg

AuvaTtoTnTa noAAanAwv VM
OTIYMIOTUNWY NoU enw@eAouvTal
ano To Linux OS vyia anopdvwon
ao@aAelac kai diEpyaciwyv

Dalvik VM

Compile time

Executable
bytecode
files

compiler

https://en.wikipedia.org/wiki/Dalvik (software) https://www.javatpoint.com/dalvik-virtual-machine
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APXITEKTOVIKN
Android

KaBe spapuoyn
TpEXel otn OIKN TNG
dladikaaoia Linux

KaBe diadikaaoia exel
Tn d1kN TNG Dalvik
VM

> & KaBe epapuoyn
OiveTal eva pyovadiko
Linux user ID

Ta Permissions
kaBopilovTal wOTE
Mg EQApuoyn va Exel
npoopBaon o€
OUYKEKPIMEVA apxeia

https://developer.android.com/quide/componenty
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Linux 2.6 Operating System
(Hardware Abstraction Layer)

Linux User
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Keypad
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Other Drivers
WIFi, Bluetooth, Camera, Audio,
Telephony, Flash, Device Sensors

C

Physical Hardware
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Android RunTime (ART) avTi Dalvik

O Default ano Android Lolipop (5.0)
O Ahead Of Time (AOT) compilation avTi JIT compilation

B AOT peratpenel To bytecode evoc VM o€ machine
code npiv TNV ekTeEAeon (kKaTa TNV €ykataoTaon TNG
gpappoync ue To dex2oat tool)

B KaAuTtepn anodoon
B MIkpOTEPN KATAVAAWON EVEPYEIAG
B KaAuTepo garbage collection
O KaAutepo nepifaAlov avanTtuéng kal debugging

O ART kail To Dalvik €ival cupBaTta, €Tol apps nou
avanTtubnkav yia To Dalvik 6a npenel va TpEXoUV Kal Pe
ART

https://source.android.com/devices/tech/dalvik/
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ART vs Dalvik
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Java API Framework

'OAo 10 set Twv duvaroTATOWV &
XapakTNPIoTIK®OV ToUu Android OS
eival d1ab&goipyo aTov
NpoypauuaTioTn YHeow APIs
YpaupuEva os Java

Ta APIs €ival Ta Baoika building
blocks nou xpeialeTal evacg
NPOYPANMATIOTAC YIa va
dnuioupynoel Android epapuoyEG
(apps) enavaxpnoidonolwvTac

B Baoika kal dopdIka ocuoTaTika

B UnNnpeoieg

Ol NpoYypPAMMATIOTEG EXOUV NANPN
npooBacon oTto idlo Developers
framework APIs nou xpnoigonolouv
ol Android system apps

System Apps

Dialer Calendar Camera

Java API Framework

Managers
Content Providers

Activity Location Package Notification

View System Resource Telephony Window

Native C/C++ Libraries Android Runtime

Webkit OpenMAX AL

Android Runtime (ART)

https://developer.android.com/guide/components/fundamentals.html
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Java APl Framework

Managers

Content Providers
Activity Location Package Notification

View System Resource Telephony Window

KupidTepa dopIKaG oUOTATIKA & UNNPECIEC:

View System yia Tnv avanTtuén tn¢ dienapnc xpnong Tng epappoyns (app’s UI) n.x.,
lists, grids, text boxes, buttons embeddable web browser

Content Providers: €niTpenel oTIC EPAPUOYEC va £xouv npooBacon os dedopeva anod
AAAeC epappoyeG (n.X. epappoyn enapwyv) i va poipalouv Ta Oika Toug dsdopEva

O Resource Manager napexel npocfacn o€ NOPoOUG, apXEia NANV TV AdpXeiwv
KWOIKa, n.X. Tonikec oupBoAoocipec (localized strings), ypagika (graphics), kai
apxeia nou opifouv Tn diata&n (layout files)

O Notification Manager cniTpensl o€ OAEC TIC EPAPHOYEC va ugpavifouv unvuparta
oTn ypauun kataoraong (custom alerts in the status bar)

O Activity Manager nou diaxeipiCetal To KUKAO {wNC TWV EPAPPOYWV KAl NAPEXEl TNV
KoIvN oToiBa nAonynoncg and epapuoyn o€ epappoyn Je 1o back (navigation back
stack)
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E(PCI p |J Ovéq System Apps
oUOTNMATOG ena
(System Apps)

Java API Framework

Managers

Content Providers
Activity Location Package Notification

View System Resource Telephony Window

To Android ocuvodeUeTal ano eva cUvVoAo and BACIKEC epapuoyeG: email, SMS
messaging, calendars, internet browsing, contacts, k.a.

AUTEC Oev €xouv kanola dIAKPION OE OXEON ME AUTEC NOU EMNIAEYEI vda
EYKATAOTNOEI 0 XPNOTNC.

B 'ETol, epappoyeg TpiTwv (third-party app) pnopouv va eniAeyouv wg ol
npokaBopiopeveg (default) ano To xpnotn yla web browser, SMS
messenger, NANKTPOAOYIO.

B EEaipouvTal ol pubpioelc.

EninA€ov, napExouv Baocikeg dUvVATOTNTEC NMOU PNOPOUV va XPnolUonoInoeEl
£vac NpoypaupaTIoTnG O Jia vea spappoyn. MN.x. €av n epapuoyn oag BEAETE
va oTeilel eva SMS, dev anaiTeital va avanTtu&eTe €€ apxng mn
AEITOUPYIKOTNTA aAAG va KaAEoeTe TNV SMS app nou &ival ndn
EYKATECTNMEVN.
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Baoika Aopika ZuoTtaTika Android

O

Activity

B To oTpwpa napouciaocnc TNG EPApHOyYNG

B Mia epappoyn UNOPEi va €XEl NEPICCOTEPA TOU €VOC activities yia diaxeipion
OIAPOPETIKWV PACEWY TOU NPOYPANHATOC

B Kabe activity eival uneubuvo va anobnkeuel Tnv OIKN TOU KATAOTAGON

Intent

B Mnxaviopog nou kabopilel nola CUYKEKPIMEVN eveEpyela (action) npenel va
EKTEAEOTEI

B >t android oxedov OAEZ ol aAAnAognidpdacelg yivovTal HeEcw intents

Service

B Alepyacia nou TPEXEI OTO NAPACKNVIO XWPIG TN napEPBaon Tou XpnoTn.

B Aev napexel Ul oTto xpnomn

B [lapopolo pe Unix daemon

B Yndapxouv noAAd built-in services o€ Android

Content Providers

EniTpEnouv o< pia epapuoyn va €xel npooBacn o dedopeva AAAWV EQapPoywV
(n.x. Contacts)

EniTpEnouv o< pia epapuoyn va diapoipadel Ta dedopeva nou Napayel o AAAEC
EQPAPHOYEG

16



AOMIKA ZYZTATIKA
E®APMOIQN (APPS)




Baoika douIka ouoTaTIKA EQAPUOYWV
(App components)

O Ti ival Ta App components
B cival Baoika OOMIKa CUOoTATIKA UIAC EpapHoyng
B onueio e10000U NpPoC TNV Epappoyn oac ano
O T0 cuoTnua Android
O &va xpnortn
O Teooepic (4) d1aPOPETIKOI TUNOI CUCTATIKWV
B Activities
Services

]
M Broadcast receivers
]

Content providers

https://developer.android.com/quide/components/fundamentals.html
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Baoika douIka ouoTaTIKA EQAPUOYWV
(App components)

0 Kabe Tunoc cuoTaTtikou
B cEunnpeTei €va d1akpITO OKOMNO
B exel eva O1akpITO KUKAO {wn¢g nou opilel To NWC KABE ouoTATIKO
O onuioupyeiTal (created)
O kaTtaoTpepeTal (destroyed)
O Mia sqpappuoyn anoTeAEiTal ano eva cUVOAO
OUOTATIKWV
B Mia n nepiocooTepecg activities
m  Kapia, pia N nepIcoOTEPEC
0 Services
O Broadcast receivers

O Content providers

19



Activity £va ouoTaTiko epappoync (1)

O

A@popa To oTpwpa napouociaonc (presentation layer) Tng
£(PAPHOYNG.

B AvTioTOIXEI O pia 000vn (screen) TNG EpapPoyng
Eival To onpueio ei100dou yia d1adpacn PE TO XpNoTn

Mia epappoyn HNOopEi va €xel NEPICCOTEPA TOU €VOC activities yia
dlaxeipion d1aPOoPETIKWV 000vVwV TG EPAPHOYNG

B n.x. Jia epappoyn email pnopei va €xel pia activity nou deixvel Tn Aiota e vea
emails, yia aAAn yia Tn ouvBeon email, pia TpiTn yia TNV avayvwon Twv emails K.a.

NMapoAou NoOU NAPEXOUV Hia eviaia ENNEIpia XpAONG, KaOe
activity ival aveE€aprntn ano Tnv aAAn

Mia aAAN epapuoyn PNopei va KaAeoel kal EeKIVNOEI Jia ano AUTEC
TIC activities (onueio e160d0U)

B Enavaxpnoigonolncigo douIkO cuoTaTIKO

20



Activity £va oUuoTaTikO epappoync (2)

O KabBe activity exel To d1kO Tou KUkAO {wNG Kal €ival uneubuvo va
anoBnkeuel TNV OIKN TOU KATAOTACN KATA TO KUKAO {wn¢ Tou

O O Activity Manager napakoAouBei TIC evepyec activities
B TIC KaTaoTaoelc nou BpiokovTal (dlaxelpileTal To KUKAO (wNC TWV EQAPHOYWV) Kal

B napeExeEl TNV Kolvi oToifa nAonynong ano spapuoyn o€ epapuoyn JeE To back
(navigation back stack)

[ Start Activity 2 1 { Start Activity 3 1 ﬁ Mavigate back j

Foreground activity

Activity 1 | | Activity 2 | Activity 3 | Activity2 |
Beck Stack | Activity 1  Activity 2 I | Activity 1|
Activity 1| | Geroyac

https://developer.android.com/quide/components/activities/tasks-and-back-stack 21
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KAaon Activity

[

0O O

Kabe dienapn xpnotn (oBovn) avanapioratal ano
uia kAaon Activity

Mia epappoyn €XEl eva n NepicooTepa activities
Kal pia diepyaacia Linux nou Ta nepIEXE
extends Activity (n.x. MainActivity extends Activity)

override onCreate() callback

B [lupodoTteiTal oTav To Android cuoTnua dnuioupyei TNV
activity

B EOw apxIKonolei Kaveic Ta Bacika ocuoTaTika TnG activity
n.x. opilel To layout TNG

22



KukAoc {wn¢ evoc
Activity

( Activity |
b _d
onCreate()
onStart() —-—
User navigates R
1o the activity onResume()
r Y I,./'—‘\,I
[. i i J 'I | I'
| running f
< y
'y
Another activity comes
into the foreground
User returns
+ to the activity
Apps with higher priority

nesd memoary

onPause()

|
The activity is
no longer visible

v

https://developer.android.com/guide/components/activities/activity-lifecycle

onRestart()

User navigates
to the activity

J

anstop()
|

The activity is finishing or
being destroyed by the system

v

onDestroy()

.

Activity

[ h
N J

23
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Activity Lifecycle

ExteAeital 6tav 10 activity ival €Toiyo va 1éel oTo
mapackrvio (background), ouvrBwg €TT€IdN éva GAAO
activity Eekivael. EOW trpéTrel va atrodnkeuovTail
OTT01EG AANAYEG £XEI KAVEI TO TTPOYPAMMA.

on F’aD

AeiTal 6Tav TO activity dev gival opatd TTAéov 0TO

— | Xpnotn
Paused =

[umlhla}ﬁ}—_:-.\ (partially visible) m

oSt m? KaAeital 61av 10 activity eivar éToigowa a)\)\n)\emépa ueAfov xpnotn.”

. Y " Stopped
> Created | nRestart — ;
(1) onCr A’ \ \___(hidden)

To activity eival éToigo yia ep@avion Tpog 1o XpnoTn Destroyed ‘

. ) - : . oAeiTal oTav T0 act|V|ty KamoTpe(psTcxl ;
KaAeitar 6tav 1o activity mpwrofekivd. Mtropei va xpnoidoTroingel. yia._ opXIKOTOINoN InG .

oiemaprc xpnotn. lMaipvelr pia mapduetpo null f TTAnpogopieg kardoTtaong Tou eixav §
amobnkeuTei atmd Tnv p€Bodo onSavelnstanceState() |

https://developer.android.com/reference/android/app/Activity.html 24



https://developer.android.com/reference/android/app/Activity.html

Service ¢va ouoratiké £PAPHOYAC

O

AlEpyaacia nou TpEXElI OTO NAPACKNVIO XWPIC TN napeuBacn Tou
XPNOTN VIO VA €KTEAECEI AEITOUPYIEG

B A€ITOUpYieC pakpdac dl1apKeIag

B AEITOUPYIEC YIa GAANEC ANOPAKPUCHEVEC DIEPYATIEC
Aev napexel UI oTto xpnoTtn

B Avanapaywyr MOUGIKNG EVw 0 XPNOTNG €ival ge AAAn app

B Na kaTtefaocel N ouyxpovioel dedopeva Xwpic va ynAokapel To diadpaocn Tou
XPNOTN HE AAAN app

Mapouolo pe Unix daemon

Yndapxouv noAAa built-in services o Android

https://developer.android.com/quide/components/fundamentals.html
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H kAaon Service [ mn]
!

O H Bacufr'] KAQaon yia 6|06|'Kaoieq nou onCreatel
EKTEAOUVTAI OTO NAPACKNVIO
B extends Service wlv
B override onCreate() onStart()

O Aev gxel ypagpikn dienapn

O Ano default dev sival pia EexwpioTn ——
diepyaaia oUTe éva EexwploTod thread. ( nning.
AnoTteAei THANA TOUu main thread.

B Av eniBupoupue unopoUpe va Kabopiooupue
OTI Oa Tpexel o€ EexwploTn dlEpyaoia

O Mapadsiypata xpnong
B network downloading
B  Avanapaywyn MOUCIKNG OTO NAapacknVvio onDestroy()

The service is stopped
(no callback)

m TCP/UDP Server 'L

Service is
shut down



Activity | Service is

el started by

>Oykpion life cycle =70 | ek
onCreate) .L

v
onCreate()

onsStart()

% onResumel(} l
# _ onStart()
( Activity .."u
| running /
-
Another activity comes
into the foreground Service is

v running

% onPause()

|
The activity is
no longer visible

v The service is stopped
% . onStop() (no callback)
I

he activity is finishing ¢
g destroyed by the sys

v onDestroy()
onDestroy() ¢

.

o h Service is
il'- shut down -'I'i

- 4

-

https://developer.android.com/quide/components/services.html
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Broadcast receivers ¢va suorarike £QPAPHOYAC

O Oi1 avakolvwoelc broadcast ynopei va
B [lapayovTtal ano 1o AeiTtoupyiko (OS-generated) n.x. xaunAn otadun
unartapiag, anokaraoraon ouvdeonc Wifi, natnua Tou NANKTPOU TNG
PWTOYPAPIKNG

B [lapayovTtal ano 1o xpnortn (User-generated) n.x. evapén n
TEPUATIONOC Hia d1adikaaoiag, Evepyonoinon €voc XapakTnploTikou

O H epapuoyn AapBavel avakolvwoelc broadcast kal avTidpa
KaTaAAnAa

B [lpokaAouv Tnv dnuioupyia intents nou pnopoUv NPOKAAECOUV TNV EKTEAEDN
KwdIka €KTOG TNG KavoVvikng (pong regular user flow)

O To ouoTnua unopei va oTeiAel broadcasts akopn kal o EpAPUOYEC
nou OEV TPEXOUV

O Mapadeiypata Xpnong
B Evnuépwon aAAwv epapuoywv OTI dedopeva xouv KaTeREI

B Aev diabgTouyv diena®n xpnoTtn aAAd pnopouv va dnuioupynoouyv eva status bar
notification yia va eidonoinoouv To XpnoTn €av eva broadcast event cupBaivel

B Qg gateway pe GAAa ouoTaTiKa JE OKONO va KAvel eAaxioTn doUA&la

28



Content Providers &va suorarixé £PAPHOYAC

O EniTpEnouv o€ Pia EpAPHPOYN va eXEl Npoopacn o€ dedopeva
aA\wv epapuoywyv (n.x. Contacts)

O EnmTpenouv o pia epappoyn va diapoipalel Ta 6edoueva nou
napayel o€ AAAEC EpAPUOYEC

29



EKTEAEON CUCTATIKWV: O PNXaviouoc Intent

O

>e android oxedov OAEZ ol
aAAnAoenidpaceic yivovTal
MEOW intents

Mnxavionocg nou kabopilel noia
OUYKEKpPIYEVN eveEpyela (action)
NPENEl VA EKTEAEOTEI
oTEAVOVTAC aouyxpovdad
HNVvUOparTa

O poAocg evog intent eival va
aiTnBei - oTEAvovTacg uRvupa
Npoc Tov
ActivityManagerService yia Jia
EVEPYEIA NOU 0 XPNOTNG
enIOUNEi va vyivel

Meow Twv intents ynopoupe va
EEKIVIIOOUHE TNV EKTEAECN TWV
Activities, Twv Services kadl Twv
Broadcast Receivers (oxlI
Content Providers)

startActivity()

Activity A

Intent

-

Intent

onCreate()

|

\J

Activity B

30



Intent, £évap&n e@apuoync

| TTATNHO KOUPTTIOU EQOPHOYAC | Application Launch

- - - ===~/ -T---T-T--=-=-=-=-=- | Click Binder
Eidotroinon tou ActivityManager ! ‘,‘ IPC Call
1

OXETIKA YE TNV EVEPYEIQ TTOU

startActivity

’ . s ™
eMOUEi 0 XpAOTNG ! (intent) wen pe D = ftant Target
| .l 2\A component
1 ntent 21en is launched
Resolution o
| ST
L e e e e e e e e o = = = — * Permission =~ ACthltY Manager

Check Service
* New Task
Launch Test
Process.

N
pid star() w - _ loadsApp
class in RAM
) J CalvikvM |

new
Linux
process

Looper.
loop()

Looper
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TA NMPQTA 2A2 BHMATA
2TO ANDROID SDK




Eykataoraon Android SDK

O Anwn Tou Android SDK

O Eykataotaon plugin avaAoya

e To nepifaiiov IDE
® Android Studio
m ADT plugin yia Eclipse

B NBAnNdroid plugin yia
Netbeans

O Anwn SDK tools and
platforms peow Tou SDK
Manager

A1d0eon Android SDK
https://developer.android.com/studio

User Guides Android SDK
https://developer.android.com/studio/intro

https://developer.android.com/quide/
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https://developer.android.com/studio/intro
https://developer.android.com/guide/

AlaBson Android SDK

Py
I'I Developers Platform Android Studio Google Play Android Jetpack Docs News

DOWNLOAD WHAT'S NEW USER GUIDE PREVIEW

androidstudio

Android Studio provides the fastest tools for building apps on every type of Android device.

DOWNLOAD ANDROID STUDIO

3.2.1 for Windows 64-bit (927 MB)

DOWNLOAD OPTIONS RELEASE NOTES

20vdeopol:
https://developer.android.com/studio
https://developer.android.com/studio/intro/
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OdnYIeC yia TNV NpwTN 04ac papuoyn

Developers Platform Android Studio Google Play Android Jetpack Docs News

Documentation

OVERVIEW GUIDES REFERENCE SAMPLES DESIGN & QUALITY

Q Please take our October 2018 developer survey.

Ape Basics Developer Guides
Introduction
Build your first app Welcome to the Android developer guides. The
App fundamentals documents listed in the left navigation teach you : k ey\eloping Android-app...
App resources how to build Android apps using APIs in the ‘m ‘ '
App manifest file Android framework and other libraries.

App permissions
If you're brand new to Android and want to jump

into code, start with the Build Your First App

Devices
Device compatibility tutorial.
L And check out these other resources to learn

L L Android development:

20vdeopog: https://developer.android.com/guide/
https://developer.android.com/training/basics/firstapp/index.html
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EKTENEON EQAPUOYNG

1 Emulator

1 >1nv Android
OUOKEUN 0ac




Napadeiypa epappoync Je eva Activity

1 Hello World !

TextView
Component




Aoun apxeiwv og

Android Projects
'

-

Source
code

Files -

UI layout

Configuration

= TEGI HelloAndroid

=

=

 arc
=8} gr.uoa.di.helloandroid
|1] MainActivity.java

Ell.ﬁ gen [Generated Java Files]

=} gr.uoa.di.helloandroid
|1] BuildConfig.java
m R.java

B Android 4.1

B\ Android Dependencies

i Elldr assets

&2 bin

22 libs

= res

= drawable-hdpi
=~ drawable-dpi
= drawable-mdpi
= drawable-xhdpi
= layout

S

activity_main.xml
== menu
(1| activity_main.xml
== values

[ strings.xml

[J styles, xml
= values-v11
= values-v14
[ AndroidManifest.xml
'E ic_launcher-web.png
proguard-project. tct
project. properties

Auto-generated
code

Images

String
constants
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Android manifest file

Kabe epappoyn €xel eva apyxeio AndroidManifest.xml nou napexel
ONMAVTIKEC NANPOPOPIEC YIa TNV epapuoyn oto OS

O

Aivel ovoua oTo Java NakeTo yia TNV EQapuoyn To ornoio
anoTeAei povadikd avayvwpioTIKO yia TNV epapuoyn.

KaBopilel To eAaxioTo eninedo Android API nou anaiteital anod
TNV EQApUOYN.

Mepiexel AioTa e TIG BIBAIOBNKEG WE TIG onoieg npenel va
ouvOebei n epappoyn.

KaBopilel Ta dikaiwpaTa nou nNpenel va Xl N epappoyn

B yia va €xel npooBacn o€ NPOOTATEUONEVA KOUKATIA TOU
API

B yia va aAANAenIdpa PeE AAAEC EPAPHOYEG

B Ta JIKAIWPATA NOU NPENEI va €XOUV AAAEG EQPAPHOYEG Yia
va aAAnAenidpouv PE auTnh

AnAwvel Ta xapakTtnpioTika (h/w & s/w), n.x. KAuepa,
Bluetooth k.a., nou xpnoigonolei n epapuoyn.

Mepiypagel Ta components TnG epappoyng (activities,
services, content providers kAn.).

http://developer.android.com/quide/topics/manifest/manifest-intro.html

<taml version="1.8" encoding="utf-8"2

¢manifest>

<uses-permission />
<permission /3>
<permission-tree />
<permission-group />
<instrumentation />
<uses-sdk />
<uses-configuration />
<uses-feature />
<{supports-scresns />
<compatible-screens />
-:SJ:p-:r:s-gl-

<application>

{activity>
<imtent-filter>
<action />
<category />
<data />
</intent-filter:>
<meta-data />
<factivity>

tactivity-alias»
<intent-filter> . . .
<meta-data />

<factivity-alias>

<service>
<intent-filter> . . .
<meta-data/>

</service>

{receiver:
<intent-filter> . . .
<meta-data />

</receiver:>

<{provider:
<grant-uri-permission /
<meta-data />
¢<path-permission />

</providers

cuses-library />

</application:

¢fmanifest>

</intent-filter:

<fintent-filter>

</intent-filter>
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http://developer.android.com/guide/topics/manifest/manifest-intro.html

Android manifest file (2/2)

O Mapadeiyua ano tnv “HelloWorld” app

Landroid. comsapk/res/android”

android:versionName="1.0" > SDK versions
<useszs—-=dk

android:iminSdkVersion="g"

android:targetSdkVersion="158" />
“uses—-permiszion android:name="android.permission. INTERNET" />

<application
android:icon="@dravable/ic_launchsr"
android:label="@string/app nams"
android:theme="gEstyle/AppTheme" >
<activity

android:name=".Mainldctivity"

android:label="@string/title activity main" >
intent-filter>
zaction android:name="andreoid.intent.action.MATN" />

v android:name="asndroid.intent.

category. LAUNCHER"™ /

Application
permissions

Activities

>

Intents
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ANAO apxeio string resources

/res/values/strings.xml

“resSourcesx

</ resourcess

String Hello word!

g name="app name">HelloAndroidZ</seTing>

g name="title activity main"rMainfctivity</string>»

41



KAaon Activity

[0 extends Activity (n.x. MainActivity extends Activity)
[0 override onCreate() callback

B [lupodoTteiTal oTav To Android cuoTnua dnuioupyei TNV
activity

B EOw apxIKonolei Kaveic Ta Bacika ocuoTaTika TnG activity
n.x. opiCel To layout TNG

42



AnAn KAaon Activity

/src/gr/uoa/di/helloandroid/MainActivity.java

package gr.uca.di.helloandroid; Tpexel OTI opiceTal
otnv onCreate()

T ovikng Activit
import android.os.Bundle; nGy NG Y
import android.app.Activity;

puoblic class Mainfctivity extends Activity {

E0verride

public vold onCreate (Bundle =savedlInstandeState)
soper.onCreate (savedInstanceState) ;
zetContentView (R.layout.activity main):;

¥
Kwdikag yia
¥ eNINAEOV T Lersenrs
)\E'.TOUPY'K()T”TG activity_main.xml
ano TnG YOVIKNG
onCreate()
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MainActivity

* Myapplication - [ChUsers\pantelis\AndroidStudioProjects'\MyApplication] - [app] - ..\appisrcimaintjavat.comiexamplelpantelis\myapplication\MainActivity.ja
Eile Edit View MNavigate Code Analyze Refactor Build Run Tools VC5 Window Help

DEHO #4 X000 QAR ¢ > SGEep- /. + S0 K 8L ?

2 MyApplication [ Zapp " Jsrc [ main  [java 50 com [ example 7 pantelis © £ myapplication

o lﬁl Android = | (X EEE - 20 o E activity_mainxml ¥ | (€ MainActivity.java *
L)
£ v Ciapp
= manifests
. B — ) ) 1 package com.example.pantelis.myapplicationy
- =2 AndroidManifest.ml -
© [ java 3 +import ...
= [ com.example.pantelis.myapplication =
E £ B MainActivity ¢ E= public class Mainfctivity extends AppCompatictivity {
{: [ com.example.pantelis.myapplication (androidTest) " -
: o : Override
(53 com.example.pantelis.myapplication (te<t) 5 @ protected woid onCreate (Bundle savedInstanceState) |
= i res 1 super.onCreate (savedInstanceState) ;
*.:EL [ drawable 11 setContentView (R.layout.activity main);
S E7 layout 12 1
@ E activity_rmain.xml o }
EJ mipmap o
[ values
s
= colorsxml
[ -
=3 strings.xml
s
= styles.xml
* Gradle Scripts




AnAo UI Layout XML

/res/layout/activity_main.xml

<Belativelayout xmlns:android="http://schemas.android. com/apk/res/android"
¥xmlns:tools="http://schemas.android. com/tools"™
android:layout width="match parsnt” TeXtVIeW

android:layout height="match parsnt" >
Component

<TextView
android:layout width="wrap content"”
android:layout _height="wrap content"”
android:layout centerHorizontal="trus"
android:layout centerVertical="trus"
android:text="@string/hellec world"
tools:context="_Maindctivity" />

String hello_word

</Relativelayout
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Layout xml file

® MyhApplication - [Ch\Users\pantelis\AndroidStudicProjects\MyApplication] - [app] - ..\appi\srcimaintrestlayoutiactivity_mainxml - Android Studio 2.3.3
Eile Edit Wiew Mavigate Code Analyze Refactor Build Run Tools VC5 Window Help

DHO ¢#4 X060 AR ¢ > S(EHep- /4 S0 K 8 G L ?

"7 MyApplication ' [“app [Jsrc [Imain [Zres [F1layout = @ activity mainxml =

= lﬁl Android - | (X BT - 2 i E activity_main.xml ¥ | (2 MainActivity.java *
o
£ v Ciapp
I manifests
- D — ] ] 1 <?xml version="1.0" encoding="utf-&"2>
% AndroidManifest.xml = § <android. support.constraint.ConstraintLayout xmlns:android="http://schen
o (| java 3 xmlns:app="http://schemas.android.com/apk/res-auto"
= EJ com.example.pantelis.myapplication 4 xmlns:tools="http://schemas.android. com/tools"
= £t MainActivity 5 android:layout width="match parent"
= _ -
- g 1 " - 3 —1r m
= Ea com.example.pantelis.myapplication (androidTest) i android:layout height= match_par\er.lt ) ) ) o
? ) o i 7 tools:context="com.example.pantelis.myapplication. MainActivity ">
7 com.example.pantelis.myapplication (test)
] L& res 5 <TextView
E [5] drawable 10 android:layout width="wrap content"
S Ea layout 11 android:layout height="wrap content"
B = activity_main.xml 12 android: text="Hello World!"
B mipma - 13 app:layout constraintBottom toBottomOf="parent"
B pmap 14 app:layout constraintleft toleftOf="parent"
1.:_aLIues 15 app:layout constraintRight toRightOf="parent"
& colorsxml 1€ app:layout constraintTop toToplOf="parent" />
s . - -
=3 strings.xml 17
E styles.xml 18 </android.support.constraint.ConstraintLayouts>
* Gradle Scripts s
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strings.xml|

® MyApplication - [C:\Users\pantelis\AndroidStudioProjects\MyApplication] - [app] - ...\app\src\main\res\values\strings.xml - Android Studio 2.3.3

Eile Edit Wiew Mavigate Code Analyze Refactor Build Run Tools VC5 Window Help

ODH O #4 XH00 QR ¢ > Axappe- /. &G0 L 802 L 7

_E.' MyApplication [ Zapp  [Jsrc  [Imain  [Zres  [F1values = © stringsxml

|
&5 styles.xml

| "% Android 'r| € = | - I~ | © activity mainxml ¥ | & stringsaml % | (© MainActivityjava *
a
=3
& Caapp Edit translations for all locales in the translations editor,
- [ manifests
» : :
. EhndroldMamfest.xml Fespurees
[ java 1 <resources:

o - . . -
= . I z <8tring name="app name">My Application</string>
£ 1 com.example.pantelis.myapplication . o PE_ ¥ PR / g
= . .. 3 <iesouUrcess
3 C B MainActivity -
i [ com.example.pantelis.myapplication (android Test)
v B : L

com.example.pantelis.myapplication (test)
- [ res
3
£ [E1 drawable
i [ layout
- & activity_main.ml

1 mipmap
[ values
|
&% colorsxml
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Emulator

TextView
Component

Hellz Wirld!

My Application
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User Interface Layout

O

View View

View View View

'OTI egpavileTe o€ pia 06ovn €ival view
'Eva view pnopei va €ival éva input control 1) widgets nou cuvBeTel kanoio
TUAMa Tou UL,

Ta views opadonolouvTtal oe ViewGroup. KaBe view group €ival Eva adpaTto
container nou opyavwvel views.

To UI Layout opileTal w¢ pia iepapyia ano ViewGroups kal View avTIKEiJeva

https://developer.android.com/quide/topics/ui/overview.html
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Input controls (1)

Type

Button A push-button that can Button
be pressed, or clicked,
by the user to perform

an action.
Text field An editable text field. EditText,
You can use AutoCompleteTex

the AutoCompleteTextVi tView
ewwidget to create a
text entry widget that
provides auto-complete
suggestions

Checkbox An on/off switch that CheckBox
can be toggled by the
user. You should use
checkboxes when
presenting users with a
group of selectable
options that are not
mutually exclusive.

https://developer.android.com/quide/topics/ui/controls.html

© @ Alarm

Text field |
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https://developer.android.com/guide/topics/ui/controls/button.html
https://developer.android.com/reference/android/widget/Button.html
https://developer.android.com/training/keyboard-input/index.html
https://developer.android.com/reference/android/widget/EditText.html
https://developer.android.com/reference/android/widget/AutoCompleteTextView.html
https://developer.android.com/guide/topics/ui/controls/checkbox.html
https://developer.android.com/reference/android/widget/CheckBox.html
https://developer.android.com/guide/topics/ui/controls.html

Input controls (2)

ATTENDING?

Radio button Similar to checkboxes, RadioGroup
except that only one option R2dioButton e i e
can be selected in the
group.
%tg'_e An on/off button with a light ToagleButton O_ﬂ on o A on |
JHen indicator.
Spinner A drop-down list that allows Spinner jay@gmail.com  Home
users to select one value
from a set. Altluls
Pickers A dialog for users to select a DatePicker, TimePicker
single value for a set by Work
using up/down buttons or
via a swipe gesture. Use S
a DatePickercode> widget to
Custom

enter the values for the date
(month, day, year) or

a TimePicker widget to enter
the values for a time (hour,
minute, AM/PM), which will
be formatted automatically Cance
for the user's locale.

Cancel

https://developer.android.com/gquide/topics/ui/controls.html 51



https://developer.android.com/guide/topics/ui/controls/radiobutton.html
https://developer.android.com/reference/android/widget/RadioGroup.html
https://developer.android.com/reference/android/widget/RadioButton.html
https://developer.android.com/guide/topics/ui/controls/togglebutton.html
https://developer.android.com/reference/android/widget/ToggleButton.html
https://developer.android.com/guide/topics/ui/controls/spinner.html
https://developer.android.com/reference/android/widget/Spinner.html
https://developer.android.com/guide/topics/ui/controls/pickers.html
https://developer.android.com/reference/android/widget/DatePicker.html
https://developer.android.com/reference/android/widget/TimePicker.html
https://developer.android.com/guide/topics/ui/controls.html

Layouts: View Groups (1)

Linear Layout: Opyavwvel Ta views o€ JOVEC OpPIfOVTIEG
I . I o

Relative Layout: Opyavwvel Ta child-views o€ onpeia
TTou oXeTidovtal JE AAAQ OTOIXEIO KAl OXETIKA ME AAAQ
child-views (child A apioTtepa atré 1o child B) r} otn TTaGvw
TTEPIOXI) TOU yovéa (parent)

<html>
Web View: AtreikoviCel web ogAideg

<!-- web page -->

<fhtml=
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Layouts: View Groups (2)

List View : Atreikovilel Jia KUAIGMEVN AioTa povwyv
YPOUHWY

Grid View: Atreikovilel €va 0100100TATO KUAIGUEVO
TTAEYUQ

53



Inputs control @ layout xml file

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent”
android:layout height="fill parent"
android:orientation="horizontal">
<EditText android:id="@+id/edit _message"
android:layout weight="1"
android:layout width="edp"
android:layout height="wrap_ content"
android:hint="@string/edit_message" />

<Button android:id="@+id/button_send"
android:layout width="wrap_content"
android:layout height="wrap_ content"
android:text="@string/button_send"
android:onClick="sendMessage" />

</LinearlLayout>
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Napadeiypa pe 3 Control Inputs

& MainActivity
Qi‘-.ﬂair‘:.ﬁ.mi'uily Press Button Hello Nick

Hell dt '
ello Android Mick

k"i! ase type ydr name
.

Jd

Say hello again!

Say Hello

Back Button

N\

<resources>

SRR

<string name="h=ll

name="menuo sXtNngs":=SecdNngs</strings
t

<string name="

<string name="title acKIW Lty main"s>Mainfctivity</strings

1
<string name="button helNo"sSay Hello</=strings

<ztring name="=dit nams":Pleasze type your name</string>

</ resources>




UI Layout XML (Mapadsiypua

apk/res/android"

o
kL
H
0
F

&N
0
A
_]
‘x_
ﬁ

LinearlLayout xmlns:android="http://schemas.
xmlns:tools="http:// schemas.
android:lavout width="match

android:layout '_’_Eig'_’_t=":|:atsh_p&rent" TeXtVIeW
android:orientation="wverticsl": Component
<TextView android:id="g+id /hello message"

android:layout width="wrap content”

android:layout height="wrap content"”
android:text="gstring/h=ello android" Ed|tTeXt
tools:context=".Maindctivity" /

=
<EditText android:id="@+id/ =d1 t nams=" Component
android:layout width="wrap content”
android:layout heigh t—"r-'run_a content"
ar.:i:u:vid:.._rt—"l?si‘r“ g/edit name" />
<Button
android:id="@+id/button hello" KOULII'Ii button_hello
al’.d:’Diﬂ:_a'l-'D';t_W_dt.’._ b’r&p_ﬂ:u::tent"
android:layout height="wrap content"

android: text="@string/button hello"
android:onClick="saybH=illa" />

String button_hello

SLinearLayout>

'‘Ovopa pebodou
nou Oa kKAnBei oTav
natnbei To koupni
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Kwdikag

ﬁmport android.os.Bundle;
import android.view.View;
import android.widget.Button;
import android.widget.TextView;
import android.widget.EditText;
import android.app.BRctivity;

public clasz Mainfctivity extends Rctivity {

private Button helloButton;
private EditText editTextHame;
private TextView textViewHello;

BQverride

puoblic void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main):

UI Layout
activity_main.xml

References to
components of
activity_main.xml|

helloButton = (Button) findViewById(R.id.button hello):
editTextName = (EditText) findViEWEyId(R.id.edit_name];
textViewHello = (TextView) findViewBvId(R.id.hello messags):

puoblic void sayHello (View wview)
textViewHello.setText ("Hello " + editTextName.getText()):
helloButton.=setText ("S5ay hello again!™);

MeBodoc nou
KAAEiTal oTav

natnBei To Koupni
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ExkteAeon oTtov Emulator (Mapadeiyua)

Hello Android!

|P'|ease type your name

Say Hello

PRSP
o [ [n |
o Js [o e I
2z x [c |
 Lnlo ||

N/~ \

A®e O

PRSP P PR PR P FE PR PN/
o e fo r v fufi oo
o s o le o s |y [iclo [
2 fc v o [n . [o
IR P O P P
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AAANEC ava@opEeC yia To oxedlaouo Ul

O https://developer.android.com/design/index.html

O https://developer.android.com/training/basics/firstapp/buildin

g-ui.html
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NMw¢ XpnNOoIMONOIOUKE TO unXaviouo Intent

NMNMAPAAEIITMA ME 2
ACTIVITIES

60



H kAaon Intent (1)

O O poAog evog intent €ival va s1donoinBei To ActivityManagerService

O

O

OTI 0 XpNOTNC eNIBUUEI va Yivel Kanola evepyela.

'Eva intent eival eva avTikeigevo TnG KAdong Intent To onoio

NEPIEXEI KAMOIO MEPIEXOUEVO (TO NVUNA Tou intent)
Meow TwV intents pnopouUuE va EEKIVIIOOUNE TNV EKTEAEON
B TwvV Activities,

B TWV Services Kai

B TWV Broadcast Receivers
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H kAaon Intent (2)

0 'Eva service pnopei va kAnBei ge xprnon Tng
B Context.startService (Intent service)

O 'Eva activity pnopei va kAnBei ye xpnon Twv
B Context.startActivity(Intent intent)

B Activity.startActivityForResult (Intent intent, int
RequestCode)

O Mia epappoyn pnopei va donuioupynoel eva broadcast
HAVUpa pE Xpron Tou Intent

B Context.sendBroadcast (Intent intent),

B Context. sendOrderedBroadcast (Intent intent, String
receiverPermission)

B Context. sendStickyBroadcast (Intent intent)

https://developer.android.com/quide/components/intents-filters
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H kAaon IntentService (Service)

[0 XpnoigonolsiTal

O O O

B [a diadikaoiec nou anaiTouv NoAU Xpovo.

B 'Otav anaiteital callback (intent)

KaAegiTal yeow intent povo and To main Thread
B >uvnBwc dev anaiTeiTal Enikoivwvia JE To main thread

B Av xpelaoTei enikoivwvia ge To main thread, yiveral pe mn
BonBela handler | broadcast intents

ExTeAeiTal og E&exwploTo vnpa (worker thread)
AEN pnopei va ekteAEoel npayparta napaAAnAa

[MoAAanAad intents dnuioupyouv oupa EKTEAECEWV
oTo 010 worker thread
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Intent activities

Intent Intent

-

startActivity() / onCreate()

|

\
, \
|
| \4 ! \4

Activity A Activity B

1. H activity A “MainActivity” dnuioupyei eva Intent ynvupa pe Tnv
neEPIypapn TnNG EVEPYEIAC Kal TNV oTeAvel oto Android cuoTnua
he TN startActivity()

2. To Android ocuoTtnua kaAei Tnv onCreate() Tng activity’s B
“HelloActivity” kal nepva 1o Intent privupa

3. H “HelloActivity” epxeTal oTo NpooKnVIO K.T.A.
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Napadeiypa e 2 Activities

Xpnon Intent yia évap¢n véag activity
1" Activity: MainActivity

Anuioupyia
unvupaTtog Intent
ME TNV vea activity

public void =sayHello (View view)

Intent intent = new Intent (this, Hellolctivity.class);
String name = editTextName.getText () .toString():

intent.putExtra ("name", name);
starthctiwvity(intent) ;

' .-----~“-_>

MpooBnkn dedopevwy
oTto Intent

Activity Manager

2" Activity: HelloActivity

P

@0verride
poblic wvoid onCreate (Bundle =savedInstapeeState)
soper.onCreate (savedInstanceStalef) ;
Intent intent = getlntent():
String name = intent.get3tringExtra ("names")

TextView helloTextView = new TextWView (this) ;

helloTextView.setText ("Hello " 4+ name) ;
setContentView (helloTextView) ;

=
r

NpooneAaon
unvupaTtog Intent

NMpooneAaon
oedopevwy ano To
Intent
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ExteAeon otov Emulator (Intent)

Say Hello

Press Button

=)

Back Button

=

. HelloActivity
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Napadeiyua Intent - Ekkivnon Epapuoyncl

class in RAM

l—. 7T . T . . .
| TTATNHO KOUPTTIOU EQOPHOYAC Application Launch
| |
| ._ cTTTTTT T 1 Binder
. Eidotroinan tou ActivityManager ! - JEEcal
| . .
; OXETIKQ ’|J£ Tr]V’ EVEPYEIA TTOU ! AR ]
| EmMBUEi 0 XpoTng ! ttenth = aone NS e
| | -Intom' i.s launched
L o Mpermivan ~ - [NACHVItY Nanager
Check Service
| _’ ________________ STt T | * New Task
: E)\gyxog Kal dnuioupyia : Launch Test s A ‘ ]
: AIEpYGO'IGQ qu TI']V E(PCXpIJOYI’] h pid start() : - _ loadsApp
1 : 1
|

! TTOU €KKivNOE 0 XpNoTng

) e DalvikvM |

Linux
process

Looper.
loop()

. Anuioupyia Tou Activity Trou éxel
ONAwOBEi wg apxikd oto Android
Manifest xml apxeio Tng

Looper

1 http://coltf.blogspot.qr/p/android-os-processes-and-zygote.html 67
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H kAaon Pending Intent

O H kAaon Pending Intent divel TN duvaToTNTA EKTEAEONC
(emiTpenel, napexel Tn Oikaiodooia) piac AsiTroupyiag ano
aAAn epapuoyn onwg

B NotificationManager
B AlarmManager

B HomeScreen AppWidgetManager

O Mapexovtac eva PendingIntent oe pia aAAn epappoyn B,
TNG NAPEXEIC TO DIKAIWHPA va EKTEAETEI TN AEITOUPYia Mou
npodiaypaQeig Je Ta dIKAIWKATA KAl TAuTOTNTA TNG OIKNG

oouU epappoync A

O AvTIBeTa, oTo Intent Onou n AsiIToupyia a eKTEAECTEI UE TA
dIkalwhaTa TNS aAANnNG epappoync B
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H kAaon BroadcastReceiver

O AapBavel avakolvwoel broadcast kal avTidpa
KaTaAAnAa

B extends BroadcastReceiver

B implements onReceive(): kaAegiTal oTav o
BroadcastReceiver Aappavel eva Intent broadcast

O O1 avakoivwoelc broadcast pnopei va

B [lapayovTal ano 1o Asitoupyiko (OS-generated) n.x.
xaunAn orabun pnartapiacg, anokatacraon cuvdeoncg Wifi,
NaTnPa Tou NANKTPOU TG PWTOYPAPIKNG

B [lapayovtal ano 1o Xpnotn (User-generated) n.x. evapén
N TEPUATIONOG Wia d1adikaaiag, EVEPyonoinan €vog
XapaKTNPIOTIKOU

https://developer.android.com/quide/components/broadcasts.html 70
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System Events

Event

Intent.ACTION_BOOT_COMPLETED

Intent.ACTION_POWER_CONNECTED

Intent. ACTION_POWER_DISCONNECTED

Intent.ACTION_BATTERY_LOW

Intent.ACTION_BATTERY_OKAY

Description

To boot €yive pye emTuxia .Anaiteital n adeiaq,
android.permission.RECEIVE_BOOT_COMPLETED.

'Eyive gUvOEoN TOU POPTIOTA OTNV CUOKEUN.

'Eyive anooUvdeon Tou (oPTIOTH anod TNV GUOKEUN.

H oTtabun Tng unartapiag €ival xapnAn. XpnoigonolgiTal
yla TNV €E0IKOVONNON EVEPYEIAC and €PpapPoyEG Nou
KaTavaAwvouv noAu.

H oTd®un Tnc ynatapiag ival og kaAo eninedo.
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BroadcastReceiver - Mapadeiypua

Napadeiypa xpnonc BroadcastReceiver yia
avakTnon NANpoPopiwV OXETIKA HE TO Wifi

Manifest File

cuses—-permission android:name="android.permission.ACCESS FIFT STATE™: es—perm
| = - - E

cuses-permission android:name="android.permission. CHANGE FIFT STATE ES—-Derm
| o = =
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BroadcastReceiver - Mapadeiypua

WifiReceiver

package gr.una.di.android.monitoring.application:

import android.content.BroadcastReceiver;
import android.content.Context:;

import android.content.Intent;

import android.net . Wwifi.Wifilnfo:

import android.net.wifi.WifiManager:
import android.os.bBundle;

puobklic class WifiBeceiver extends BroadcastReceiver{

ACverride

poblic wvoid onReceiwve (Context context, Intent intent)

Bundle b = intent.getExtras=s():
WifiInfo info = (Wifilnfo) b.get (WifiManager.EXT WIFI INE

L o)

String ==2id = info.getS5ID()
String bs=sid = info.getBS5ID() ;




BroadcastReceiver - Mapadeiypua

Receiver
WifiManager wifiManager = (WifiManager) getSystemService (Context.WIFI SERVICE) ;
WifiReceiver wifiReceiver = new WifiReceiver():
regizterBeceiver (WwifiReceiver, new IntentFilter| WifiReceiver extends
WifiManager.SCAN RESULTS AVAILABLE ACTION) ) : BroadcastReceiver

wifiManager.startScani() ;

Register a BroadcastReceiver to listen to
SCAN_RESULTS_AVAILABLE_ACTION.

You can either dynamically register an instance of this
class with Context.registerReceiver() or
statically declare an implementation with
the<receiver> tag in your AndroidManifest.xml.

https://developer.android.com/reference/android/net/wifi/WifiManager.html#startScan() 74
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H kAaon Log

0 H ekTunwon ortn standard €€o0do
(System.out.println) AEN douAeguel

O Xpnon Tn¢ kAaong Log yia debugging

B Evepyonoinon Tou LogCat (oTto Android Studio):
Window-> Show View -> Other -> Android-> Logcat

B H kAdon Log napexel apkeTec static pebodouc yia
EKTUNWON UNVUNATWV O1aPOPETIKNG onuaciac yia 1o
AEITOUPYIKO oUOTNMA:

Log.e( ): Errors  Log.w( ): Warnings
Log.i( ): Information Log.d( ): Debugging
Log.v( ): Verbose

http://developer.android.com/reference/android/util/Log.html

https://developer.android.com/studio/debug/index.html| https://developer.android.com/studio/debug/am-logcat.html
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H kAaon Log

HelloActivity

private static final String TAG = "Hellofctiwvity":

BOwverride

public void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;
Intent intent = getlIntent():
String name = intent.getStringExtra("name") :

4_ Log.1(Ta5, "The name of the user was retrieved"):

TextView helloTextView = new TextView(this):
helloTextView.setText ("Hello " + name);

4_ Log.v(TA5, "The hello message was displayed"™):

setContentView (helloTextView) ;

LogCat Monitor

||verl:u:use V| H E“E'*

Time FID TID Application Tag Text
I 12-0& 0Z:38_c4e a70 &70 gr . .uce.di_helloandroid Hellolctivity The name of the user was retriewved
W 1z-0g Z Z:38.686¢C a70 &70 gr.uce.di _hellocandroid HellcRActiwvity The helloc message was displayed
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Eidonoinoesic (Notifications) (1)

O Anpioupyia €idonoinoswyv oto Android
O Tpiwv €1dwv €100MN0INCEIC
B Toast

H AlertDia IOg October 23,2009 AN} @ 9:44PM
. - . Android Clear notifications
B Notification ik =SE IV

T [
Ong

[} Removed SD card

The SD has been removed. Insert a new SD ¢z

TNl @ 12:10 AM

* Attention Please!
- Notification Is coming -

This alarm |5 set for 17 hours and 57
minutes from now.

Y.0U o

(® Warning
Do you want to self-destruct?

{ Agree J [ Disagree J




Eidonoinoesic (Notifications) (2)

[0 Toast

Toast toast = Toast.makeText(this,”Notification”, Toast.LENGTH_SHORT);
toast.show();

8:00™ v

E.*}‘ﬂmn _n

This alarm Is set for 17 hours and 57
minutes from now.

9.UuU o

https://developer.android.com/quide/topics/ui/notifiers/toasts.html
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Eidonoinoeic (Notifications) (3)

0 Notification

NotificationCompat.Builder mBuilder = new

NotificationCompat.Builder(this, CHANNEL ID)
.setSmallicon(R.drawable.naotification_icon)
.setContentTitle(textTitle)
.setContentText(textContent)
.setPriority(NotificationCompat.PRIORITY DEFAULT);

Fi Network 100% W 7:00
¢ 4 x v N9
|
Mon, Nov 6 e v |

B Messages : now v

B & 2 ®Ug § 7:00 Justin Rhyss @

Do you want to go see a movie tonight?

Gl Gmail - aliconnors@gmail.com « 5m ~
Ali Connors Game tomorrow Don't forget to bring your jers... |
Mary Johnson How did it go this week? Are you going... +3 |

& Google + 75° in Mountain View v

https://developer.android.com/quide/topics/ui/natifiers/notifications.html -9



https://developer.android.com/guide/topics/ui/notifiers/notifications.html

Eidonoinocic (Notifications) (4)

Ml @ 12:10 Am

AlertDialog

AlertDialog.Builder builder = new AlertDialog.Builder(getActivity());

builder.setMessage("Do you want to self-destruct?")
.setPositiveButton(“Agree", new DialogInterface.OnClickListener() { e Warning
public void onClick(DialoglInterface dialog, int id) {

// Exit code

¥ } [ Disagree

Do you want to self-destruct?

¥)

.setNegativeButton("Disagree", new DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int id) {
// Return code

b
s

AlertDialog dialog = builder.create();

https://developer.android.com/quide/topics/ui/dialogs.html
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Fragments

Tablet

Selecting an item
updates Fragment B

Activity A contains
Fragment A and Fragment B

Handset

Selecting an item
starts Activity B

( *~ ¢ 3
\ y \ J
Activity A contains Activity B contains
Fragment A Fragment B
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Fragments

O

AveEapTnTOo component To onoio XpNOoIKJONOIEITAl ano
activities.

B OcwpeiTal wg €va €idoc sub-activity

a Ta fragments opileTal kUkAo¢ (wNC avTioToIX0G TOU
KUKAou (wNC evoc activity

AuvapIkoG Kal oTaTikog oplohoc (on application running)

Mia kAaon opileTal w¢ Fragment

m extend Fragment, ListFragment, DialogFragment,
PreferenceFragment

B Override onCreateView()

[evika pacg divel Tnv duvaToTnTa va enavayxpnolJonoloUpE
components og diapopeTika layouts

http://developer.android.com/quide/components/fragments.html
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Fragments

Z=
Method Description

| onAttach() |
v onAttach() To instance Tou fragment cuoxeTiCeTal pE
| onCreate() | To instance Tou activity.
4 .
| onCreateView() |« onCreate() Anpioupyia Tou fragment
.
| onActivityCreated() | onCreateView() To inst.ance TOU fragment dnuIoupyei TV
v IEpapxia napouaciaong (view hierarchy)
| onStart() | Tou. H Igpapyia auTr yiveTal pEAog TNG
T IEpapyxiac Tou activity oto onolo €xel
| onResume() | opioTei To fragment.
v - :
onActivityCreated() To aCtIVItY Kal To_fragment gxouv
active onuioupynaoel Ta instances Toug pe Baon Ta
) view hierarchy Touc. MA€ov undpxel
Uger;aw%ares d{;—‘rg_gfm{e}-]n:gs . npéoBaor] o€ auTa ME TNV |Jé9060
ACKWana or = L= L] e Dac - -
fragment is stack, then flnd\“eWbyId()-
X removedieplaced | | remo veddfreplaced )
- v onResume() To fragnjent gival nAéov evepyod kal opaTo
| onPause() | . OTOV XPNnorn.
The fragmernt
| +0n510m+ | ot rom e | ONPause() To fragment eival opatd aAAd ox1 evepyo,
T T _ pack stack _ ny kanolo aAAo activity xpnoigonolei To
| . ' ouyKekpIpévo fragment.
onDestroyView() |
v onStop() To 'fragment nA€ov dev gival opaTtd oToV
| onDestroy() | xpnorn.
v
| onDetachi() |
v

destroyed
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KAaon ViewPager

O

O

Layout d1axeIpIOTNC, ENITPEMNEI OTOV XPNOTN va nAonyesiTal
«O€e€Ia - aploTePa» O€ OIAPOPETIKEC 0O0VEC OEOOUEVWV.

H xpnion Tou ViewPager npoUnoBeTel TOV OPIOCUO TOU
PageAdapter. O PageAdapter sival uneuBuvoc yia Tnv
dnuioupyia Twv oBovwv Tou ViewPager.

>uvOudaoTIKn Xpnon He Fragment pe okond Tnv BEATIOTN
dlaxeipion Tou KUkKAou {wNC TNG EKAoTOTE O€AIdAC.

list_fragment list_fragment list_fragment list_fragment list_fragment

ViewPager

https://developer.android.com/reference/android/support/v4/view/ViewPager
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Android API Guides

P
l'l Developers

< API Guides

Introduction

App Fundamentals
Device Compatibility
System Permissions
Platform Architecture
App Compaonents

App Resources

App Manifest

User Interface
Animation and Graphics
Computation

Media Apps

Media and Camera
Location and Sensors
Connectivity

Text and Input

Data Storage
Administration

Web Apps

Best Practices

DESIGN

DEVELOP

DISTRIBUTE

Develop » API Guides

Introduction to Android

Android provides a rich application framework that allows you to build innovative apps and games for

Q_ search

To learn how apps work, start with App
Fundamentals.

mobile devices in a Java language environment. The documents listed in the left navigation provide details

about how to build apps using Android's various APls

To begin coding right away, read
Building Your First App.

If you're new to Android development, it's important that you understand the following fundamental

concepts about the Android app framewaork:

Apps provide multiple entry points

Android apps are built as a combination of distinct compenents that can
be invoked individually. For instance, an individual activity provides a
single screen for 5 user interface, and a service independently performs

work in the background

From one component you can start another component using an intent
You can even start a component in a different app, such as an activity in a
maps app to show an address. This model provides multiple entry points
for a single app and allows any app to behave as a user's "default’ for an

action that other apps may invoke
Learn more:

App Fundamentals

Intents and Intent Filters

Activities

Apps adapt to different devices

Android provides an adaptive app framewaork that allows you to provide
unique resources for different device configurations. For example, you can
create different XML layout files for different screen sizes and the system
determines which layout to apply based on the current device's screen

size

You can query the availability of device features at runtime if any app
features require specific hardware such as a camera. If necessary, you
can also declare features your app requires so app markets such as
Google Play Store do not allow installation on devices that do not support

that feature
Learn more:
Device Compatibility
Resources Overview

User Interface Overview

https://developer.android.com/quide/index.html
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OdnYIeC yia TNV NpwTN 04ac papuoyn

=
I Developers

< Training

Getling Started

Building Your First App

Create an Android Project
Run Your App
Build a Simple User Interface

Start Another Activity
Supporting Different Devices

Building a Dynamic Ul with
Fragments

Saving Data
Interacting with Other Apps

Working with System

Permissions

DESIGN DEVELOP DISTRIBUTE

Develop » Training » Getting Started

Building Your First App

Welcome to Android application development!
Get started >
This class teaches you how to build your first Android app. You'll

learn how to create an Android project with Android Studic and run .
Dependencies

a debuggable version of the app. Youll also learn some
% Android Studio

fundamentals of Android app design, including how to build a

simple user interface and handle user input.

Before you start this class, download and install Android Studio.

Get started =

20voeopog: https://developer.android.com/training/basics/firstapp/index.html
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[1Sensors
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AlcBnTNpec - Sensors

Ti €ival aicbnTnpac;

B JUOKEUN NOU avIXVEUEl KAl AnoKpiveTal o€
KAMOIoU €i00UC EEWTEPIKO EpPeOIOUA

Tunol aicOnTnpwv
B Kivnoncg (n.X. ENITaXUVOIOPETPO, YUPOOKOMIO)

B [epiBaAiovToc (n.X. Bepuokpaciac, pwTIOHOU)

B TonoBeoiac (n.X. NpooavaToAicuouU,
HayVNTOUETPO)

https://developer.android.com/quide/topics/sensors/sensors overview  https:/source.android.com/devices/sensors g9
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Sensor

TYPE ACCELEROMETER

TYPE AMBIENT TEMPERATU

RE

TYPE

GRAVITY

TYPE

GYROSCOPE

TYPE

LIGHT

TYPE

LINEAR ACCELERATI

ON

TYPE

MAGNETIC FIELD

TYPE

ORIENTATION

Type

Hardware

Hardware

Software or Hardware

Hardware

Hardware

Software or Hardware

Hardware

Software

Description Common Uses

Measures the acceleration force in m/s2 that

is applied to a device on all three physical Motion detection (shake, tilt,
axes (X, y, and z), including the force of etc.).

gravity.

Measures the ambient room temperature in
degrees Celsius (°C). See note below.
Measures the force of gravity in m/s? that is
applied to a device on all three physical
axes (X, vy, z).

Measures a device's rate of rotation in rad/s
around each of the three physical axes (X,
y, and z).

Measures the ambient light level
(illumination) in Ix.

Measures the acceleration force in m/s2 that

Monitoring air temperatures.

Motion detection (shake, tilt,
etc.).

Rotation detection (spin, turn,
etc.).

Controlling screen brightness.

is applied to a device on all three physical Monitoring acceleration along a

axes (X, y, and z), excluding the force of single axis.
gravity.

Measures the ambient geomagnetic field for
all three physical axes (x, y, z) in pT.
Measures degrees of rotation that a device
makes around all three physical axes (X, v,
z). As of API level 3 you can obtain the
inclination matrix and rotation matrix for a Determining device position.
device by using the gravity sensor and the

geomagnetic field sensor in conjunction

with the getRotationMatrix() method.

Creating a compass.
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Sensor Type
TYPE PRESSURE Hardware
TYPE PROXIMITY Hardware

TYPE RELATIVE HUMIDITY Hardware

Software or

TYPE ROTATION VECTOR
Hardware

TYPE TEMPERATURE Hardware

Description Common Uses
Measures the ambient air pressure Monitoring air pressure
in hPa or mbar. changes.

Measures the proximity of an object

in cm relative to the view screen of

a device. This sensor is typically Phone position during a
used to determine whether a call.

handset is being held up to a

person's ear.

Monitoring dewpoint,
absolute, and relative
humidity.

Measures the relative ambient
humidity in percent (%).

Measures the orientation of a

device by providing the three Motion detection and
elements of the device's rotation rotation detection.
vector.

Measures the temperature of the

device in degrees Celsius (°C). This

sensor implementation varies

across devices and this sensor was Monitoring temperatures.
replaced with the

TYPE AMBIENT TEMPERATURE

sensor in API Level 14
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Android sensor framework (ASF)

0 Mnopei kaveic va £xel npoofaocn oTouc d1aBECIUOUC
a100NTNPEC KAl va anokTnoel raw dedopeva
xpnoiponoiwvTtac To ASF

O To ASF napexel KAAosic Kal dienagpeC nou ponbouv
OTNV EKTEAEON EPYACIWV OXETIKWV HUE TOUC
alocénTnpec

Mpoadiopifouv nolol alodnNTnpPec €ival O1abE0IPOl OE JiIa CUOKEUN.

Mpoadiopifouv TIC dUVATOTNTEC MENOVWHEVWY AIcONTAPWYV, ONWCG
LMEYIOTN €UBEAEIA, KATAOKEUAOTN, ANAITACEIC 10XUOC Kal
avaiuon.

AnokTouv dedopeva aicnTnpwyv kal kabopilouv Tov EAAXICTO
PUBUO anokTnong Twv 0edoNEVWY aIcONTAPWV.

Kataxwpouv kal katapyouv sensor event listeners nou
napakoAouBouv TIC aAAayeg aioOnTnpa
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Android Sensors API

Sensor Manager

B System service; gives access to hardware
Sensors

Sensor
B Representation of a sensor in a device

SensorEventListener
B Interface providing callbacks

SensorkEvent
B Data structure with event information
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SensorManager

o

MnopeiTe va XpNOIMONOINOETE AUTAV TNV KAAon yia va
dnNMIOUPYNOETE €va instance evoc sensor service. Autn N KAGon

napexel 01aPopec neBOdOUC Yia
B Tnv npooBacn kai dnuioupyia TnG AioTtag Twv d1abEadipwy alodnTnpwy,
B TnVv KATaxwpion Kal Tnv katapynon sensor event listeners kai

B Tnv andkTtnon NAnNpogopIiwVv NPocavaToAiGHoU.

O AuTh n KAGon Napexel nNionc apkeTEC oTabBepec aiobNTNpwyV ol
onoiec xpnolyonoloUuvTal yia va ava@ePouUV TNV akpiBeia Tou
a109nTNpa, yia Tov opiouo TwV pUuBPWV Anwng dedopeEVWY Kal yia
TNV BaBuovounon Twv aioconTnpwv.

Sensor

O MnopeiTe va XpnoIYONOINCETE AUTAV TNV KAAQon yia va

ONUIOUPYNOETE TO istance EVOC CUYKEKPIHEVOU aloOnTnpa.

B AuTn n kAdon napexel d01aPpopec HeBOOOUC NoU 0ag ENITPENOUV VA NPOCDIOPICETE
Tic duvaTOTNTEC EVOC aloBnTnpad.
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SensorEvent

0 To ocuoTnua XpnoIMOMNOIEI auTn TNV KAAdoN yia va
ONUIOUPYNOEl Evd AVTIKEIMEVO sensor event, To onoio
napexel NANPOMOPIEC OXETIKA PE €va event ailobBnTnpa.

B T4 akaTepyaoTa dedopEva alodnTpa,
H TOV TUMO TOU aloOnTrRpa nou dnuIoUPyYNOE TO cuUBay,

B TNV akpifeia Twv dedOPEVWYV KAl TN XPOVIKN ogpayida yia To
ouppav

SensorEventListener

0 MnopeiTe va XpnOIYONOINCETE AuTNV dlENAPn Yid vda
dnuioupynoete duo callback pe®O6douc nou AauBavouv
gidonoinosic (cupBavra aicbnTnpwyv) otav aAAalouv

1. ol TINEC TOU aloBnTApPa N

2. oTav aAAadlel n akpifeia Tou aloOnTnpa.

95



Nwc xpnoiyonoleite Ta API

> & dia Tunikn epappoyn xpnoidonolsite auta ta API nou oxeTidovTal Pe
a100NTNPEG YIa va eKTEAECETE OUO BACIKEG EPYATIEG:

O

MpoodiopIoCHOC aIcONTAPWYV KAl SUVATOTATWYV TOUG. H avayvwpion
TWV a100NTNPpWV Kal TwV duvaToTNTWV TOUG €ival XpNoiun €av n
gpappoyn oacg d1abETel XapakTnploTika nou BacifovTal o€
OUYKEKPIMEVOUC TUNOUC N duvaTtoTnTeg aiodntnpwv. MNa napadeiyua,
MMNopei va BEAETE va avayvwpioeTe OAOUG TOUC aloONTRPEC nou
UNAapXouv OE JIa CUOKEUN KAl VA AneEVEPYOMOINOETE TIC AEITOUPYIEG
gpappoync nou Bacifovral o€ ailcONTRPEC nou dev undapyxouv. Ouoiwg,
MNopei va BEAETE va evTonioeTe OAOUC TOUC aloONTNPEC evoc deDONEVOU
TUMNOU, WOTE VA MNOPEITE va €NIAEEETE TNV €pappoyn alodnTApwv nou
EXEl TN BEATIOTN anodoaon yia TNV epapuoyn oac.

MapakoAoUOnon cupBavrmwv aiocOnTApwv. Eival o Tponog pe Tov
onoio anokTaTe akaTepyaoTta dsdopeva aiodntnpa. ‘Eva cuppBav
aiobnTApa cupBaivel kKaGBe popa Nou €vag aiIolNTAPAG AVIXVEUEI
Hia aAAayn OTIC NAPAMETPOUG NOU HETPAEtL. 'Eva cupfav aicbntnpa
0ac NApEXeEl TEOOEPA TEPAXIA NANPOPOPIWV: TO Ovoua Tou aiodnTtnpa
NOU EVEPYOMNOINOE TO CUNBAV, TN XPOoVIKN ogpayida yia To cuppav, Tnv
akpifeia Tou ocupBavToc kal Ta OsdoPEVA AKATEPYACTOU alodnTApa rnou
gEVeEpyonoinoav To cuppav.
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private SensorManager mSensorManager;
private Sensor mSensor;

mSensorManager = (SensorManager) getSystemService(Context. SENSOR_SERVICE);
mSensor = mSensorManager.getDefaultSensor(Sensor. TYPE_LINEAR_ACCELERATION);

public void onSensorChanged(SensorEvent event){
/Il In this example, alpha is calculated as t / (t + dT),
/ where t is the low-pass filter's time-constant and
/[ dT is the event delivery rate.

final float alpha = 0.8;

/I Isolate the force of gravity with the low-pass filter.

gravity[0] = alpha * gravity[0] + (1 - alpha) * event.values]O0];
gravity[1] = alpha * gravity[1] + (1 - alpha) * event.values[1];
gravity[2] = alpha * gravity[2] + (1 - alpha) * event.values[2];

/l Remove the gravity contribution with the high-pass filter.
linear_acceleration[0] = event.values[0] - gravity[O];
linear_acceleration[1] = event.values[1] - gravity[1];
linear_acceleration[2] = event.values[2] - gravity[2];
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Sensor Rates

SensorManager.SENSOR_DELAY_NORM
AL (delay 200000 microseceonds)
(default value)

SensorManager.SENSOR_DELAY_GAME
(delay 20000 microseconds)

SensorManager.SENSOR_DELAY_UI
(delay 60000 microseconds)

SensorManager.SENSOR_DELAY_FASTE
ST (delay O microseconds)

https://source.android.com/devices/sensors/sensor-types 98



https://source.android.com/devices/sensors/sensor-types

KaAec NPAKTIKEC

Jnregister sensor listeners

Don't block the onSensorChanged()
method

Avoid using deprecated methods or
sensor types

Verify sensors before you use them

Choose sensor delays carefully
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EpwTtnoeIC ;
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TabHost

0 AnoTeAeiTal ano duo «naidia» : 'Eva cuvoAo ano tab
labels Ta onoia o xpnoTng eniAeyel woTe va OIAAEEEl eva
ouykekpidevo tab kabwc kal eva FramelLayout pe
NANPOPOPIEC YIa TO NEPIEXOMUEVO TOU KaOe tab.

0 Kanoieg Baoikeg pebodol TnG kAaong TabHost €ivai :
B A) addTab()
B B) getCurrentTab()

B C) getTabContentView() : EnioTpegpel To Framelayout To onoio €xel
anoOnKeEUPEVO TO NEPIEXOUEVO Tou tab.

B D) setup() : KaAeital npiv Tnv addTab() o nepinTwon nou To tab
exel yivel load pe Tnv xpnon tng findViewById().

O mTabHost = (TabHost) findViewById(R.id.tabhost);
mTabHost.setup();
mTabHost.addTab(TAB_TAG_1, "Hello, world!", "Tab 1");
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AvVa@OPEC

O Android Official Training:

http://developer.android.com/training/

[0 Android Documentation:

http://developer.android.com/reference/packages.html

[0 Android Permissions

http://developer.android.com/quide/topics/security/permissions.html

[0 Android Sensor Overview

https://developer.android.com/quide/topics/sensors/sensors overview.html
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AvVa@OPEC

[0 Log documentation:

http://developer.android.com/reference/android/util/Log.html

0 Android Web Services: http://mobileorchard.com/android-
appdevelopment-calling-web-services/

[0 Android Tab Layout with Swipeable Views :

http://www.androidhive.info/2013/10/android-tab-layout-withswipeable-views-1/

[0 Fragments:

http://developer.android.com/quide/components/fragments.html

OO0 ViewPager :

http://developer.android.com/reference/android/support/v4/view/ViewPager.html
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Baoika Aopika ZuoTtaTika Android

O

Activity

B To oTpwpa napouciaocnc TNG EPApHOyYNG

B Mia epappoyn UNOPEi va €XEl NEPICCOTEPA TOU €VOC activities yia diaxeipion
OIAPOPETIKWV PACEWY TOU NPOYPANHATOC

B Kabe activity eival uneubuvo va anobnkeuel Tnv OIKN TOU KATAOTAGON

Intent

B Mnxaviopog nou kabopilel nola CUYKEKPIMEVN eveEpyela (action) npenel va
EKTEAEOTEI

B >t android oxedov OAEZ ol aAAnAognidpdacelg yivovTal HeEcw intents

Service

B Alepyacia nou TPEXEI OTO NAPACKNVIO XWPIG TN napEPBaon Tou XpnoTn.

B Aev napexel Ul oTto xpnomn

B [lapopolo pe Unix daemon

B Yndapxouv noAAd built-in services o€ Android

Content Providers

EniTpEnouv o< pia epapuoyn va €xel npooBacn o dedopeva AAAWV EQapPoywV
(n.x. Contacts)

EniTpEnouv o< pia epapuoyn va diapoipadel Ta dedopeva nou Napayel o AAAEC
EQPAPHOYEG
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Baoika Aopika ZuoTtaTika Android

O

O

Views
= Lists, grids, text boxes, buttons akopa kail evac embeddable web browser
Activity Manager

B AlaxeipiCeTal Tov kUkAo {wNc (life cycle) Twv epapuoywyv Kal NAapeXEl €va Koivo
TpONO NpooneAAonG

Notification Manager

B EniTpenel oTIC epapuoyeC va napouaoialouv pnvuuaTta cuvayeppwy (alerts) otnv
Ypauun kataortaong (status bar)

Resource Manager

B [lapexel oTnVv epappoyn Nnpocfacn o€ apXeia EKTOC TwV apxXEiwv Kwdika, mn.x.
localized strings, graphics, layout files

Data storage

B [lapexel Ta dedoPEva oTnNV EQApPoyn Kal Urnopei va diapolpacTei JeETA&u
OlaPOPETIKWV epappoywVv. Baoeic dedopevwy, apxeia kal preferences (hash
map) Jnopouv va npooneAacTouv and ouAdEC EPAPUOYWV

Broadcast receivers

B [lpokaAouv Tnv dnuioupyia intents nou pnopoUv NPOKAAECOUV TNV EKTEAEDN
KwOIKA
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