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ApxiTekTOVIKN Android
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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. 1o
Android Runtime (ART) BacileTal oT0
LInUX kernel YICI: View System Resource Telephony Window

Activity Location Package Notification

= Alaxeipion pvnpng (low-level

Native C/C++ Libraries
memory management)

Webkit OpenMAX AL Android Runtime (ART)

Alaxeipion diepyaciwv Kal vauaTwy

Core Libraries

u Alaxsiplon EVépYSle Media Framework OpenGL ES

EniTpénel oto Android va
eKpETAAAEUTEI Baoika

XAapaKTNPIoTIKG acPaAeglag Tou Linux Bluetooth
Kernel

Hardware Abstraction Layer (HAL)

Camera Sensors

Linux Kernel

EnITpENEl OTOUC KATAOKEUAOTEC vd Drivers
avanTtuooouv drivers oc €va yvwoTo : _ |
kal kaAd opiopévo kernel e oo o
A1adedopevo Kal OOKINAoPEVO AZ Keypad Bluetooth o
avolkToU kKwdIka Je kaTtaAAnAn adsia

XPRong yia 1o business model Towv Shared Memony o "

KATAOKEUAOTWV KIVNTWV OUCKEUWV

https://developer.android.com/guide/platform/ Power Management
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Hardware Abstraction
Layer (HAL)

Dialer

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

View System

Webkit

MoAAanA&g BIBAIOBNAKEG, KABE
Hia UAOMOIEI hia OUYKEKPIMEVN
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Native C/C++ System Apps

Li b ra ri eS Dialer Calendar Camera
.

Java API Framework

Managers

Content Providers
Activity Location Package Notification

O T[oAAa ouoTaTika Tou Android
SYStem, n-X-, ART KGI HAL, View System Resource Telephony Window
avanTucoovTal JE Baon

K@OOIKA Kal andaiTouv Native C/C++ Libraries
BlBAloeﬁqu vpal'll'lévsq O&E C Webkit OpenMAX AL Libe

kal C++.

Media Framework OpenGL ES

To Android napexel Java

framework APIs yia va 6|C|eéT€| Hardware Abstraction Layer (HAL)
Tn AEITOU pYIKéTnTG T(OV Bluetooth Camera Sensors
libraries oTa apps

Linux Kernel

Drivers

B n.x. xpnon OpenGL ES péow Tou
Android framework’s Java OpenGL S .
API yia To OXE31ACHO Kal
XEIPIOHO YpaPpikwv 2D kai 3D
O€ Hia epapHoyA.

Bluetooth Camera

Shared Memory

Power Management




Androld Runtime
ERVIFORMERE

O TpeExel To EKTEAECINO KWOIKA
TWV EQAPHOYWV

O Dalvik n ART yia version 5.0+
(API level 21+)

O KaBe app TPEXEI WG d1AaKpPITNH
diepyaocia kal oe OIKO Tou
oTiydioTuno (instance) Tou
ART.

O To ART (kal To Dalvik) Tpexel
o€ noAAanAa virtual
machines 0 CUOKEUEC
XAMNANG MVAMNG EKTEA®VTAG
DEX files (Twv apps)

Webkit OpenMAX AL

Media Framework OpenGL ES

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 (ART)

Hardware Abstraction Layer (HAL)

Bluetooth Camera Sensors

Linux Kernel

Drivers

Binder (IPC) Display

Bluetooth Camera

Shared Memory

Power Management



Dalvik Virtual Machine

BeATioTOnoinuevo Java VM pue
XAMNAEC anaiTNOEIC HVAMNG

MeTayAwTTIoN KWOIKa o€ machine-
independent evtoAec (bytecodes) ol
onoieg ekteAouvTal ano 1o Dalvik VM
OTN KIVNTH GUOKEUN

Just-in-time (JIT) compilation

u O DEX JIT compiler (dx tool) petayAwTTilEl
Ta Java bytecode o€ native machine
language kaTd TNV eKTEAEON TOU K®JAIKA
(run time) kal 6x1 NpwTUTEPQ

BagileTal oTo Linux Kernel yia
[ | Threading
u Low-level diaxeipion HvAMNG

AuvatoTnTa noAAanAwv VM

OTIYMIOTUNWY NMou enw@eAouvTal anod

To Linux OS yia anouovwon
aopalAsiac kai dEpyacinv

(VM)

Dalvik VM

Compile time

.class
ES

Jjar
files

Executable
bytecode
files

DEX

compiler

https://en.wikipedia.org/wiki/Dalvik (software)

https://www.javatpoint.com/dalvik-virtual-machine
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APXITEKTOVIKN The Android Platform
Android

Android | ([ Android ) ([ Android
I Application Application Application
A B C

O Kabe epapuoyr
TPEXE gﬁ%lgﬁn ™ Gl Gl Gt
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6 1q 6 IKaola L| nux Java Framework Java Framework Java Framework
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\_ J = J
DALVIK Virtual Machine DALVIK Virtual Machine DALVIK Virtual Machine

O Kabe diadikacia €xel
Tn diIkn Tn¢ Dalvik

VM
O e kaBe epappuoyn

diveTal eva povadiko

Linux user ID '—@ EZLWBUW ) W
O Ta Permissions

Linux 2.6 Operating System

kaBopilovTal waoTe (Hartware Abstraction Layer)

Mia Epapuoyn va exel Sy

npoofaon o€

OUYKEKPIH €va a pXEi a MaMn:rgneor:ayent Ma:r;);::asem e Ma::;re?;ent WiFi, Blug:)r(l:;‘o(?::::fa, Audio,

Display Telephony, Flash, Device Sensors

Binder IPC LG
Touchscreen

( Physical Hardware )
https://developer.android.com/quide/component$/fundamentals.html 10
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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 oe machine
code npIv TNV eKTEAEON (KATA TNV €ykAaTaoTaon TnG
eqpapuoync ue To dex2oat tool)

m KaAutepn anodoon
B MikpOTEPN KATAVAAWON EVEPYEIACG
B KaAuTtepo garbage collection
O KaAuTepo nepifaAiov avanTtuéng kal debugging

O ART kail To Dalvik €ival cupBaTad, €ral apps nou
avanTubnkav yia To Dalvik 8a npenel va TpEXOUV Kal PE
ART

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

[
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Ve dexopt
/' quickened dex
Odex
File
=X
2 |
¢
[
— —
________ _d."'_ R

Source [ E—

Resources &
Native Code

Dex File

zip

APK

- package

Dex File

'

install

Resources &
Native Code

ELF File

install
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System Apps

Dialer Calendar Camera

Java API Eramework

Java API Framework

Managers

Content Providers
Activity Location Package Notification

'OAo 10 set Twv duvartoTRTEWV &
XapaKTNPIoTIK®V Tou Android OS Vewsysten
gival d1aB€oipyo oTov

M poqu M HGTlOTﬂ |J€O'(J.) APIs Native C/C++ Libraries Android Runtime
YPAUMEVA o€ Java

Resource Telephony Window

Webkit OpenMAX AL Android Runtime (ART)

Ta APIs eival Ta Baoika building
blocks nou xpelaletal €vag
NPOYPANMATIOTAG YIA va
dnuioupynoel Android epapuoyeEg
(apps) enavaypnoidonolwvTag

B (aoika OouIKA ouoTaTIKA

B UNnPECieg

O1 NpoYypPAMMATIOTEG EXOUV NANPN
npooBacn oto idlo Developers

framework APIs nou xpnoigonolouv
ol Android system apps

https://developer.android.com/guide/components/fundamentals.html 13



J dVd A PI Java AP| Framework

Managers

Content Providers
Activity Location Package Notification

View System Resource Telephony Window

KupioTepa doMIka ouoTaTiKa & UNNPECIEG:

v

v

View System yia Tnv avanTtuén tn¢ diena®ng XpPRong Tn¢ epappoyng (app’s UI) n.x.,
lists, grids, text boxes, buttons embeddable web browser

Content Providers: €niTpenel oTIC EPAPPOYEC va €xouv npooBacn oc dedopeva and AAAeC
epapuoyec (n.x. epappoyn enapwv) n va poipalouv ta dika Toug dedopeva

O Resource Manager napsxel npoocfacn o€ nNoOPoUC, apxXeia NANV TOV apXEimv KOJIka,
n.X. Tonikec oupBoAooeipecg (localized strings), ypagika (graphics), kal apxeia nou opiouv
™n di1ata&n (layout files)

O Notification Manager cniTp&Enel o€ OAEG TIC EPAPHOYEG va gugavifouv unvupaTa omn
Ypaupun kataortaonc (custom alerts in the status bar)

O Activity Manager nou diaxeipifeTal To KUKAO {WNG TwWV EQAPHOYWV KAl NAPEXEI TNV KOIVN
oToifa nAonynonc ano spapuoyn os epappoyn e To back (navigation back stack)

14



E(pCl p IJ OYéq System Apps
oUOTNUATOG e
(System Apps)

Java API Framework

Managers
Content Providers
Activity Location Package Notification

View System Resource Telephony Window

To Android cuvodeueTal ano eva cUvoAo ano BacikeEC epapuoyeG: email, SMS
messaging, calendars, internet browsing, contacts, k.a.

AuTEC OV €Xouv kanola SIAKpPIoN O OXEoN HME AUTEG MOU €MNIAEYEl va
EYKATAOTNOElI O XpnoTnc.

B 'ETol, epappoyec TpiTwv (third-party app) pnopouv va gniAeyouv wc ol
npokabopiopeveg (default) ano To xpnorn yia web browser, SMS messenger,
NANKTPOAOYIO.

B EE&aipouvTal ol pubpioceiG.

Napexouv ENavaxpnoiHOonNoINCIHEC BACIKEC SUVATOTNTEG NMOU PUNopouV vda
XPNOILOMNOINCElI £vaAC NPOYPAUMATIOTNG OE HId VEA EPpAPUOYN (MoAAanAéc sioédouc).

B [1.x. €av n €pappoyn oag BEAeTe va oTeilel Eva SMS, dev anaiTeiTal va avanTu&eTe €&
apxnc Tn AsIToupyikOTNTa aAAd va KaAeoeTe TNV SMS app nou €ival Ndn EyKATEOTNUEVN.

15



AOMIKA ZYSTATIKA
E®APMOIQN (APPS)




Baoika dodIka ouoTaTika EQAapuUoywVv
(App components)

O Ti ival Ta App components

B cival Baoika OOMIKA CUOTATIKA HIAc EpApHUOYNG

B onueio e10000U NPOC TNV pappoyn oag anod

O T0 ouoTnua Android

O €va xpnorn

O Teooepic (4) d1aPOPETIKOI TUNOI CUCTATIKWV:

1.

2
3.
4

Activities
Services
Broadcast receivers

Content providers

https://developer.android.com/quide/components/fundamentals.html

17
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Baoika dodIka ouoTaTika EQAapuUoywVv
(App components)

0 KaBe Tunoc ocuoTaTikou
B cEunnpeTei €Eva S1aKPITO OKONO
B cxel evad O1akpITO KUKAO wNAC nou opilel To NWC KABE ocuoTATIKO
O donuioupyeital (created)

O kaTtaotpegeTal (destroyed)

0 Mia epapuoyn anoTeAEITAl ano eva cUVOAO CUOTATIKWV:
B Mia n nepioodTepPEC activities
B Kapia, pia N nepIcCOOTEPEC
[0 Services
[0 Broadcast receivers

[0 Content providers

18



Baoika Aopika ZuoTtaTika Android

O

Activity

B To orpwpa (layer) napouciaong TnG Epappoyng

B Mia epappoyn MNopei va £xel nepioodTEpa Tou evoc activities yia diaxeipion
O1a@OPETIKWV PACEWV TOU NPOYPANMATOG

B Kabe activity eival uneuBuvo va anoBnkeuel TNV dIKN TOU KATAOTAON

Intent

B Mnxaviopog nou kaBopilel Nola CUYKEKPIYEVN evepyela (action) npEnel va
EKTEAEOTEI

B 3e android oxedov OAEZ ol aAAnAognidpaosic yivovTal HEow intents

Service

B Alepyacia nou TpEXEI OTO NAPACKNVIO XWPIC TN napEPBacn Tou XpnoTn.

B Aesv napexel UI oTo XpnoTn
O Mapopoio pe Unix daemon

B Yndapxouv noAAd built-in services og Android

Content Providers

EniTpenouv o€ pia epapuoyn va €xel npooBaocn o€ dedopeva AAAWYV EpApUOYWV
(n.x. Contacts)

EniTpenouv og pia epapuoyn va diapoipalel Ta dedOPEVA NMoU NApPAYEl 0€ AAAEG
EQPAPHOYEG

19



Activity £va ouoTaTIKO epapuoync (1)

O Agopa 1o oTpwpua napouaciaonc (presentation layer) Tng
€QPapuoyne.

B AvTioTOIXEl O pia 000vn (screen) TNG EpApPUOYNC
OO0 Eival To onMeio e100d0uv via d1adpacn PE To XpNOTN

O Mia eppapuoyn MNOpPEi va €XEl NEPIOCCOTEPA TOU €vOC activities
via diaxeipion d1aPOPETIKWV 000vVwV TNG EPAPHOYNG
B n.x. yia epappoyn email ynopei va €xel pia activity nou degixvel Tn AioTa

ME vEa emails, yia GAAn yia Tn ouvBeon email, yia TpiTnN yia TNV
avayvwon Twv emails k.a.

O MapoAou Nou NnapEXouv Hia eviaia epneipia XpAong,
kaOg activity €ivalr aveEapTnTn ano tnv aAAn

O Kabe activity eival uneuBuvo va anobnkeuel TNV OIKN TOU
KaTaoTaon

https://developer.android.com/guide/components/fundamentals.html
https://developer.android.com/guide/components/activities/intro-activities 20
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Activity £va oUuoTaTIKO epappoync (2)

0 EnavaxpnoiMOnoINCIHO OOMIKO CUOTATIKO

Mia aAAn epappoyn KNopei va KaAeoel kKal EKIvOoel Yia ano
auUTEC TIC activities (onueio €10000U), APKEI va TIC EXOUV
napaxwpnBei Ta anapaitnTa dikaiwuaTa

XpNOIYONOIEl TO uNXaviouo intent

O Explicit: “Start the Send Email activity in the Gmail app.”

O Implicit: “Start a Send Email screen in any activity that can do the job.”

21



Activity £va oUoTaTIKO epappoyncg (3)

O KabBe activity exel To 01kO Tou kUKAO {WNG Kal €ival unevBbuvo va anobnkeuel
TNV OIKN TOU KATAOTAON KAaTa To KUKAO (wNn¢ Tou

O O Activity Manager napakoAouBei TIG evepyec activities
B JiaxelpieTal auTn Nou €ival oTo NPOoKNVIO KAl O0EC €ival 0TO NAPACKNVIO
B TIC KaTaoTaosic nou BpiokovTal (diaxeipileTal To KUKAO (WG TwV EQAPUOYWV) Kdal

B napexel TNV KOIVRA oToifa nAorynonc ano spapuoyn o€ epappoyn Je 1o back
(navigation back stack)

[ Start Activity 2 l { Start Activity 3 l f Mavigate back j

Foreground activity

 Activity 1 | | Activity 2 | Activity 3 | Activity2 |
Beck Sack | Activity1 - Activity 2 ~ Activity 1|
|

Figure. A representation of how each new activity in a task adds an item to the back stack.
When the user presses the Back button, the current activity is destroyed and the previous activity resumes.

https://developer.android.com/guide/components/activities/tasks-and-back-stack 22
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EKTEAEON CUCTATIKWV: O PNXaviouog Intent

O

>e android oxedov OAEZ ol
aAAnAoenidpdacelg yivovTal
MEOW intents

Mnxaviopog nou kabopilel noig  startActivity)

OUYKEKpPIMEVN evepyela (action)
MNPEMElI VA EKTEAEOTEI
oTeAvovTac acuyxpovdad
Hnvopara

O poAoc evocg intent €ival va
aITnBsi — oTEAvovTag HAvVUHa
npog Tov
ActivityManagerService yia
Ml EVEPYEIA MOU O XPNoTNG
eNIOUPEI va Yivel

MEow Twv intents pnopoupe va
EEKIVIIOOUUE TNV EKTEAECN TWV
Activities, Twv Services kal Twv
Broadcast Receivers (0xlI
Content Providers)

Activity A

Intent

Intent

N

onCreate()

|

\J

Activity B

https://developer.android.com/quide/components/intents-filters?hl=en

23
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Tasks & Multitasking

1. 'EoTw OTI n TPEXOUOa gpyaocia cival To Task
A pe 2 activities, pia oTo NPOOKNVIO (foreground)

KAl Jia OTO NapackKnVIo (background). Foreground activity Background
2. O xpnornc nata To Home button kai &kiva Activity Z Activity Y
hia véa app ano Tov app launcher.
3. 'Otav epgaviletal To Home screen, 10 Task A Activity ¥ Activity X

nnyaivel 0TO NAPAcKnVIO.

Task B Task A

4. 'Otav &ekiva n vea app, To cuoTnua &ekiva eva

véo task yia Tnv app (Task B) pe Tn dikn TNG

oToiBa (stack) ano activities.
5. A@ou dlaAexBei he auTh TNV app, 0 XpNoTnG

enioTpEPel ot Home naAl kal eniAeyel Tnv

' Figure. Two tasks: Task B receives

nponyoupevn app (TaSk A)' user interaction in the foreground,

6. H Task A €pxeTal 0TO NPOCKNVIO, OAEC Ol while Task Ais in the background,

activities oTnv oToiBa Tnc sival ABIKTEC Kal N walting to be resumed.

activity otnv kopu®n TnG oToiBag ouvexicel.
7. O xpnoTng Jnopei NAAl va eNICTPEYEl TNV

Task B (peow TNG Home) 1 and Ta npoogpaTa
screens N va KaA&oel pia aAAn app.

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

24
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Activity: KataoTdaoeic kai callbacks

1.

Apxikonoinon UI
o onCreate () -> CREATED

EppavileTal To Ul aAAa dev €ival €Toigo yia ahAAnAenidpaon
— JETABAON
B onstart() -> STARTED

AAANAenidpaon PE TO XpNoTn
B onResume () -> RESUMED

O xpnoTnc apnVvel TNV TpExouaoa activity, n onoia gpeuyel
ano To NPOOKNVIO (paiveTal akoun, JETABaon
B onPause() -> PAUSED

Aev @aiveTal oTnv 000vn, dev KATACTPEPETAl MAPAUEVE] OF
avaugovn otn oToifa
B onStop() -> STOPPED

OAOKANPWVETAI I KATAOTPEPETAI
B onDestroy() -> DESTROYED

25



Activity Lifecycle

| EkTteAeitan 61av 1o activity eivai £€Toido va TTdel 010
Trapacknvio (background), cuviiBwg eTTeIdn £va dAAo
| activity Eekivael. ESw trpétTel va atroBnkevovral
é1'r0|£g aAAayEG €XEl KAVEI TO TTPOYPANMA.

)\EITGI otav 1o activity dev gival opatd TTAov GTO
~_ | Xpnom

Paused

(visitje)—— 1 (partially visible) ﬁ\
oSt ﬂ.\? KaAeitar 6tav 1o activity gival £Toiy a)\)\r])\emépa ov XprRotn.
Stopped
Created | nARestarn —
s R U . (nidden)
To activity €ival £€T014O yIO EUQAVION TTPOG TO XPAROTN ‘ Destroyed |

aAcital oTav 70 activ |ty
€1_yIa_ apxIKOTIOIinan.-1n

(CJT(ICTpé(pETGI

KaAeital 6tav 10 activity mpwrofekivd. Mtropei va XpnoiyoTroln
dierapng xpnotn. MMaipvel pia mapduetpo null A TTANpPoQYopieg KATAOTOCONG TTOU axav
atroBnkeuTei atroé Tnv yEBodo onSavelnstanceState()

https://developer.android.com/reference/android/app/Activity.html 26
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KukAoc {wNng evog Activity
|

User navigates
to the activity

S

(a:-ppm-

.

)

killed
4

onCreate()

}

onstart() -

}

onResume() -

}

4 =

|" m '

Another activity comes
inta the foreground

Apps with higher priority onPause(]

need memory

The activity is
no longer visible

v

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

onStop()

User returns
+ to the activity

onRestart()

User navigates
to the activity

J

The activity is finishing or
being destroyed by the system

v

onDestroy()

Activity
shut down

27
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KAaon Activity

L

0O O

KaBe dienapn xpnotn (obovn) avanapioratal ano
uia kAaon Activity

Mia epappoyn €XEl eva n NeEpPICoOOTEPA activities
kKal pia diepyacia Linux nou Ta neplEXEl
extends Activity (n.x. MainActivity extends Activity)

override onCreate() callback

B [lupodoTeiTal 0Tav To Android cuoTnua dnNUIOUPYEI TNV
activity

B Edw apyxikonolsi kaveic Ta Bacika ocuoTaTika Tng activity
n.x. opilel To layout TNG

28



Service ¢va ouorariké £PAPHOYAC

O

Alepyacia nou TPEXElI OTO NAPACKAVIO XWPIC TN napeuBaon
TOU XPNOTN YIA VA EKTEAECElI AEITOUPYIEC

B AsITOUpPYIEG HakpaAcg d1apKelag

B ASITOUPYIEC YIa AAAEC ANOUAKPUOUEVEG DIEPYATIEC
Aev napexel UI oTto xpnorn

B Avanapaywyr HOUGIKNG EVW O XPNOTNG €ival og aAAn app

B Na kaTteBaocel | ouyxpovioel d0edoPeEva Xwpic va unAokapel To d1adpacn
TOU XPNOTN WE AAAN app

Mapopolo pe Unix daemon

Ynapxouv noAAa built-in services og Android

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

O H Bacufr'] KAQon yia 5I05I'K00i€(; nou onCreatal
EKTEAOUVTAI OTO NAPACKNVIO
B extends Service wlv
B override onCreate() onStart()

O Aev £xel ypagpikn dienagpn
O Ano default dev sival pia Eexwpion L
' ' ' ' Service is
dlepyaacia ouTe eva &exwpioTo thread. ( running
AnoteAei THAMa Tou main thread.

B Av eniOupoupue pnopoupe va KaBopiooupe
OTI 6a Tpexel os EexwploTn dOlepyaacia

O Mapadeiypata xpnong
B network downloading
B Avanapaywyn JOUCIKNG OTO Napacknvio onDestroy()

The service is stopped
(no callback)

m TCP/UDP Server *

Service is
shut down



Activity . Service is

>uykpion life cycle 57 smrSenvioe)
onCreate() [
¢ v
onStart() onCreate()

% onResume() l
* _ onStart()
( Activity \
| running |
il
Another activity comes
into the foreground Service is

T running

% onPause()

The activity is
no langer visible

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

he activity is finishing ¢
g destroved by the sys

v onDestroy()
onDestroy() *

}

i Y Service is
il" shut down -'I'i

| N —

e

https://developer.android.com/guide/components/services.html
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Broadcast Receivers (RB) éva OUOTATIKO EPAPHOYAC

O O avakolvwoelc broadcast pynopsi va

MapayovTal and 1o Asitoupyiko (OS-generated) n.x. xaunAn otadun

hnatapiag, anokaraoraon ouvdsong Wifi, natnua Tou NANKTPOU TNG

PWTOYPAPIKNG

O To cuoTnua pnopei va oteilel broadcasts akdun kal og epapPoyEeC nou dev
TPEXOUV

MapayovTal ano 1o xpnotn (User-generated) n.x. evapén n
TEPMATIONOC HIa d1adikaaoiag, Evepyonoinon evoc XapaKTnpPIoTIKOU

O H epappoyn, yeow €vog BR, AapBavel avakoivwoelg broadcast kai
avTidopa KataAAnAa

MpokaAoUv Tnv dnuioupyia intents nou PNopouv NPOKAAECOUV TNV EKTEAEDN
KwdIKa €KTOC TNG KavoVvikng (pong regular user flow)

O MapadeiypaTta Xpnong

Evnuepwaon aAAwV epappoywyv OTI dedopeva xouv KaTeRei

Aev d1aBeTouV dlenagpn XpAoTn aAAd pnopouv va dnuioupynoouv eva status bar
notification yia va gidonoifoouv To XpNoTn €av €va broadcast event cupBaivel

Q¢ gateway pe GAAa ocuoTaTIKA PE OKOMNO va Kavel eAaxiotTn OoUAEld
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Content Providers eva suorarixe £PAPHOYAC

O EniTpenouv o€ Pia spappoyn va €xel npoofaon os dedopeva
aA\wv epappoywv (n.X. Contacts)

O EniTpenouv o€ Pia spappoyn va diapolpalel Ta dedopeva nou
Napayel o€ AAAEC E(pAPUOYEQ
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TA NMPQTA 2A2 BHMATA
2TO ANDROID SDK




EykaTtaoTraon Android SDK

O Anwn Tou Android SDK

O Eykataotaon plugin avaAoya

ue To nepifailov IDE _
A1d0gon Android SDK

B Android Studio https://developer.android.com/studio

m ADT plugin yia Eclipse

® NBAndroid plugin yia User Guides Android SDK
Netbeans https://developer.android.com/studio/intro

https://developer.android.com/quide/

O Anywn SDK tools and
platforms peow Tou SDK
Manager
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AiaBgon Android SDK

android
studio

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

DOWNLOAD ANDROID STUDIO

4.1 for windows 64-bit (896 MB)

DOWNLOAD OPTIONS RELEASE NOTES

2Uvoeool:
https://developer.android.com/studio

https://developer.android.com/studio/intro/
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Odnyiec via TNV NpwTn 0ac epappoyn

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.

Developer Guides
Introduction
Build your first app Welcome to the Android developer guides. The
App fundamentals documents listed in the left navigation teach you
App resources how to build Android apps using APIs in the
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.
e And check out these other resources to learn
/_xndlm?d' TV Android development:

2U0vdeopol: https://developer.android.com/quide/
https://developer.android.com/training/basics/firstapp/index.html
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EKTEAEGN EQAPUOVAC

Emulator

2TNVv Android
OUOKEUN 0ac
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Napadeiypa epapuoync Je eva Activity

Hello World !

TextView
Component




Ao apxesinv gg 7 Heesndoc

An d ro | d PrOJ eCtS =84 gr.uca.di.helloandroid
|1] MainActivity.java
- = Gl.ﬁ gen [Generated Java Files)
=84 gr.uoa.di.helloandroid
Source |1] BuildConfig.java Auto-generated

code 0] R.java code

B Android 4.1
B\, Android Dependencies

Files {02 assets
&2 bin
& libs Images
E EI
UI layout e

=~ drawable-hdpi
= drawable-dpi
= drawable-mdpi
= =~ drawable-xhdpi
: == layout !
] IR activity_main, xml Strlng
-G menu constants

(] activity_main. xml
== values

[J]| strings.xml

Configuration

|2} styles, xml
= values-v11
N~ = values-v14
(9] AndroidManifest.xml
'E ic_launcher-web.png
proguard-project. tt
_ project.properties 40




Android manifest file

KaBe epappoyn €xel €éva apxeio AndroidManifest.xml nou napéxel
oNMAavTIKEG NANPOPOPIEC Yia TNV epapuoyn oto OS

O

O

Aivel Ovopa oTo Java NAakKETOo yid TNV EpapPoyn To onoio
anoTeAei povadikd avayvwpioTIKO yia TNV Epappoyn.

KaBopilel To eAaxioTo eninedo Android API nou anaiteital
ano TNV papuoyn.

Mepiexel Aiota pe TIG BIBAIOBAKEC HE TIC ONOIEC NPENEI va
ouvdeBei n epapuoyn.

KabBopilel Ta dikaiwpATa nou npenel va €XEl N epappoyn
B yia va €xel NnpooBacn o€ NpPoOTATEUOUEVA KOPUATIA Tou API
B yid va aAANAEnIdpa PE AAANEC EPAPUOYEC

B Ta dIKAlwPaTa Nou MPENEl va €XOUV AAAEC E(pAPUOYEC YIa
va aAAnAenidpouv PE auTn

AnAwvel Ta xapakTtnpioTika (h/w & s/w), n.x. kauepa, Bluetooth
K.d., MOU XPNOIYOMOIEI N Epappoyn.

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

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

¢aml version="1.8" encoding="utf-8"2:

¢manifest>

<uses-permission />

<permission /3>

<permission-tree />
<permission-group

<instrumentation
<uses-sdk />

<uses-configurat
<uses-feature />
<supports-scresn

’?
f>
>

ion />

5 fr

<compatible-screens />
EN S R exture /> |

<application>

{activity>

<imtent-filter>

<{act

ion />

<category />
<data />

</ intent

-filter:

<meta-data />

<factivity>

tactivity-al

<intent-filter:> . .

ias>

<meta-data />

<factivity-a

<service>

<intent-filter:> . .

ligs>

<meta-data/>

</service>

{receiver:

<intent-filter> . .

<meta-data />

</receiver:>

<{provider:
<grant-u

ri-permission />

<meta-data />

<path-pe
</providers

rmission />

cuses-library />

</application:

¢fmanifest>

. </intent-filter>

. <fintent-filter:

. </intent-filter>
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Android manifest file (2/2)

O Mapadeiypa ano tnv “HelloWorld” app

«manifest xmlns:android="http:/ schemas.android. com//apk/res/android™
1

android:versiontlame="1.0" > SDK VerSionS

<uses-=dk
android:iminSdkVersion="8"
android:targetidkVersion="15" />
uses-permission android:name="android.permission. INTERNET" />
pplication
android:icon="@drawvable/ic_launcher"
android:label="@string/app nam="
android:theme="@style//AppThems" >

android:name=".Mainldctivity"
android:label="@string/title sactivity main" >
intent-filter:>

ALl

<action android:name="android.intent.action.MATN™ />

<category android:name="andreoid.intent.category. LAUNCHER"

Application
permissions

Activities

™~

Intents
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ANAO apxeio string resources

/res/values/strings.xml
String Hello word!

<Iresources>
<string name="app name">HelloAndroidZ<,/ seTing>
<string name="helleo world">Hello world!'</string>

<3tring name="title activity main">Mainfctivity</strings
</ resgurcesr
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KAaon Activity

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

B [lupodoTeiTal oTav To Android cuoTnua dnuioupyei TNV
activity

B Edw apyikonolei kaveic Ta Baocika ocuoTaTika Tng activity
n.x. opilel To layout TNG

44



AnAn KAaon Activity

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

package gr.uca.di.helloandroid; Tp€X€|OT|OpM£TG|
otnv onCreate()

T oVvIKNC Activit
import android.os.Bundle; ncy nG y
import android.app.bActivity:

public class Mainfctivity extends Activity {

E0verride

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

¥
Kwdikag via
} EMINAEOV UI Layout
)\SITOUleKéTﬂTG activity_main.xml
ano TNG YOVIKNG
onCreate()
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MainActivity

® MyApplication - [C\Users\pantelis\AndroidStudioProjects\MyApplication] - [app] - ...\app\src\main\java\com\example\pantelis\myapplication\MainActivity.

File Edit View Mavigate Code Analyze Refactor Build Run Tools VC5 Window Help

|8

DHO ¢4 XHol QR &> A(Hapy P, #5 G W L & &7
[ MyApplication [ Japp [ Jsrc  [Imain  [Jjava [ com [ example = 1 pantelis * [ myapplication

= % Android - | @B = | #- I- | © activity mainxml ¥ | © MainActivity.java %
o
£ v Caapp
— ifest
o = Tm ® s. ) 1 package com.example.pantelis.myapplication;
. =2 AndroidManifest.oml 2
- [ java 3 +import ...
= [ com.example.pantelis.myapplication 5 .
E £/ B MainActivity 43 public class MainActivity extends ApplompatActivity |
{: [£1 com.example.pantelis.myapplication (androidTest) a0 .
i o Override
E T e ) &l protected woid onCreate (Bundle savedInstanceState] |
8 L& res 1 super.onCreate (savedInstanceState) ;
= [E1 drawable 11 setContentView (R.layout.activity main);
i 7 layout 1z 1
o E activity_main.xml o 1
3 mipmap e
[ values
[
=5 colorsxml
[ -
=3 strings.xml
[
=5 styles.xml
) Gradle Scripts
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AnAG 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” TeXtV|eW

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

-

@ MyApplication - [C\Users\pantelis\AndroidStudioProjects\MyApplication] - [app] - ...\app\src\main'res\layout\activity_mainaml - Android Studio 2.3.3
File Edit Wiew Mavigate Code Analyze Refactor Build Run Tools VC5 Window Help

BHO «#4 X000 QR &> A(fgape~ /P + & G0 L 8 2 L 7

["2 MyApplication ' [ Zapp [ Jsrc [ Imain  Cires  [F1layout ' © activity_mainaml

o i Android - | (RN - T S activity_mainxml * | (C MainActivity.java *
o
£ v Caapp
o i
* = r:_amfests- ] 1 <?xml version="1.0" encoding="utf-8"2>
% AndroidManifest.xml 2 e <android.support.constraint.Constraintlayout xmlns:android="http://schern
(| Java 3 xmlns:app="http://schemas.android.com/apk/res-auto"
a
= 7 com.example.pantelis.myapplication 4 xmlns:tools="http://schemas.android.com/tools"
E £ & MainActivity 5 android:layout width="match parent"
.a ~ 1 . 1 3 ¥ "
! [E1 com.example.pantelis.myapplication (androidTest) ) android:layout height= match_par\erflt ) ) ) o
? . o 7 tools::context="com.example.pantelis.myapplication.MainActivity ">
3 com.example.pantelis.myapplication (test)
= L res 5 <TextView
E_ [57 drawable 10 android:layout width="wrap content"
3 | layout 11 android:layout height="wrap content"
® 3 activity_main.xml 12 android: text="Hello World!"
B mipma 13 app:layout constraintBottom toBottomOf="parent"
pmap 14 app:layout constraintleft toleftOf="parent"
E3 1'2_'“&5 15 app:layout constraintRight toRightOf="parent"
&% colors.xml 1& app:layout constraintTop toTopOf="parent" />
o strings.xml 17
E styles.xml 13 </android.support.constraint.ConstraintLayouts>
=% Gradle Scripts =
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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

File Edit View MNavigate Code Analyze Refactor Build Run Toels WC5 Window Help

DEHO «#4 XH0 QA D> A(fgape~ /Py &G0 L 8 2 L 7
_t'.' MyApplication [ app Bl sic [ rnain E= res [57 values 3 strings.xml

| % Android v| @ = | - I+ | © activity_mainxml X | & stringsxml % | (€ MainActivityjava X
o
=
& Céapp Edit translations for all locales in the translations editor.
;; [ manifests
- EﬁmdroidManifest.xml FESourcEs
[ java 1 <resources:

0] - . . -
= . N 2 <string name="app name">My Application</string>
b= 7 com.example.pantelis.myapplication . g PE_ ¥ PR / g
= . .. 3 </ esourcess
o5 T MainActivity -
™~ [ com.example.pantelis.myapplication (androidTest)
v : o

[ com.example.pantelis.myapplication (test)
E [res
3
£ [E1 drawable
o 7 layout
& E activity_rnain.xml

EJ mipmap

7 values

s
= colorsxml

strings.xml

s
& styles.xml




Emulator

TextView
Component

Helle Wirld!

My Application
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User Interface Layout

View View

View View View

'OTI eppavileTe o€ pia obovn €ival view

'Eva view pnopei va sival eva input control 1 widgets nou cuvbeTel kanoio
TUMAMa Tou UL,

Ta views opadonoiouvral o€ ViewGroup. Kabe view group €ival €va aopaTo
container nou opyavwvel views.

To UI Layout opileTal w¢g pia 1epapxia ano ViewGroups kail View avTiKeipeva

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.

© @ alarm

Text field |

https://developer.android.com/quide/topics/ui/controls.html
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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 R2dioBution et Sl s

can be selected in the

group.
Toggle An on/off button with a light ToggleButton ot on = A oN
button indicator.
Spinner A drop-down list that allows Spinner jay@gmail.com  Home

users to select one value

from a set. il
Pickers A dialog for users to select a DatePicker, TimePicker

single value for a set by L

using up/down buttons or

via a swipe gesture. Use Qther

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 Cancel
for the user's locale.

Cancel

https://developer.android.com/quide/topics/ui/controls.html 53
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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
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Layouts: View Groups (1)

Linear Layout: Opyavwvel Ta views o€ HOVEC OpPILOVTIECS
I . I o

Relative Layout: Opyavwvel Ta child-views o€ onueia
TTou oxeTiovTal Je AAAQ OTOIXEIQ KAl OXETIKA ME AAAA
child-views (child A apiotepd atré 1o child B) ; otn mavw
TTEPIOXI TOU yovEa (parent)

<html>

Web View: Atreikoviel web aeAideg

<!-- web page -->

<fhtml=

54



Layouts: View Groups (2)

List View : Atreikovilel yia KUAIGMEVN AioTa PHovwv
YPOUHWY

Grid View: Atreikoviel €va d100100TATO KUAIOUEVO
TTAEYMQ
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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" />

</LinearLayout>
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Napadeiypa pe 3 Control Inputs

& Mainactivity
gi‘-.ﬂair':ﬁ.cti'uily Press Button Hello Nick

Hello Android! TextView . MNick
) k"i! ase I-_q‘.N name EditText

Say hello again!

Say Hello

Button

Back Button

Lresourcesx

<string name=" 1ng>

<string name="hello NndroicN»Hello Android!</strings>

<string name="menu ings">Settings</=tring>

<string name="title Wty main">Mainfctivity</strings

<string name="butt 1=21NoMe5ay Hello</string>

<ztring name="=dit nam=":>Please type your name</string>
</resources>
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UI Layout XML (Mapadsiypa

LinearLayout xmlns:android="http://schemas.android.com/a
xmlns:tools="http://schemas.android. com/tools"
android:layout width="match parent"
android:layout height="matsﬁ_p&rent"
android:orientation="wvertical ">
<TextView android:id="@+id /hello message"

android:layout width="wrap content"”
android:layout height="wrap content"”
android:tcext="gstring/h=l lq_&;drﬂ¢d"
tools:context=".Maindctivity" />
<EditText android:id="@+id/ =ed1i t nam="
android:layout width="vrap content”
android:layout _height="wrap content"”
android:hint="@string/edit nams=" />
<Button
android:id="@+id/button h=llo"
and:uid:_ayu:t_w_dt:— 'wrap content"
android:layout height="wrap content"
android:text="@string/button hello"
android:onClick="savH=allo" />
LinearLa T

'Ovoua pebodou
nou Ba kAnBei oTav

natnBei To koupni

k/res/android”

ﬁ

TextView
Component

EditText
Component

Koupni button_hello

String button_hello
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Kwdikac

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

public clasz Mainfctivity extends Rctivity {

private Button hellocButton;
private EditText editTextHame;
private TextView textViewHello;

@0verride

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 message];

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

MeEBodoc nou
KAA€iTal otav

naTtnbei To koupuni
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EkteAeon oTtov Emulator (Mapadeiyua)

Hello Android!
||3'|ease type your nhame

Say Hello

1 fo- 2 s Jo [2.]a [o Jo
oLl e [ [v Ju s Jo [»
o Js Jo [ o o |y [xc|s [
%[z e v Jo I ], [0
0 O P
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AAAEC avapopec via To oxediacuo 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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Nw¢ xpNOoIKONoIoOUKE TO hNXaviouo Intent

NMNMAPAAEIT'MA ME 2
ACTIVITIES




H kAaon Intent (1)

O O poAocg evog intent sival va e1donoinBei o Activity Manager o7l
0 XpnoTnG eNBUNEI va yivel kanola evepyela.

O ‘'Eva intent sival eva avrikeipevo TG kAaong Intent to onoio
NEPIEXEI KAMOIO NMEPIEXOUEVO (TO NVUPA Tou intent)

O Meow Twv intents ynopoUpe va EEKIVIIOOUPE TNV EKTEAEON
B TwvVv Activities,
B TwvVv Services kail

B TWV Broadcast Receivers
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H kAaon Intent (2)

O 'Eva service pnopei va kAnbei ge xpnon Tng
B Context.startService(Intent service)

O 'Eva activity pnopesi 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
HMAVUpa 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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Intent activities

Intent Intent
7 \\ , N\
startActivity() \ / onCreate()
|
T | ] \
;' v f A
Activity A Activity B

1. H activity A “MainActivity” dnuioupyei €va Intent pfvupa pe Tnv
neplypagn TnG evepyelag — kAnon tng Activity B - kai Tnv
oTeAvel oTo Android ocuoTnua pe Tn startActivity()

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

3. H “HelloActivity” €pxeTal oTo npookNVIO K.T.A.
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Napadeiypa pye 2 Activities

Xprion Intent yia évap¢n véag activity
11 Activity: MainActivity

Anuioupyia
hunvupaTog Intent
ME TNV Vea activity

public void =sayHello (View wview)

Intent intent = new Intent (this, Hellolfictivitv.class):
String name = editTextMName.getText () .toString():

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

' .-----~“-_>

MpooBnkn dedopevwy
oTto Intent

Activity Manager

2" Activity: HelloActivity

P

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

TextView helloTextView = new TextView (this) ;

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

=
r

NMpooneAaon
hMnvupaTog Intent

NMpooneAaon
0edOUEVWY ano TO
Intent
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ExkTeAeon oTtov Emulator (Intent)

Press Button

. HelloActivity
Hello Android! .
Hello Maria
Maria

Say Hell
ayreto Back Button

=




Napadeiyua Intent - Ekkivnon Epappuoync?!

_________________________ bl Binder

Eidotmroinon Tou ActivityManager | - IPC Call
OXETIKA ME TNV EVEPYEIQ TTOU |
EMOUPEI 0 XpOTNG ! (intent)
I
I

startActivity

* Intent
. Moo ~ - [VACENity Nanager

Check Service
I_,________________,________-; * New Task
I E)\gvxog Kal 6np|oupv|a | Launch Test it s
| , , HCOSS.
1 AlEpyaaiag yia TNV epapuoyn | pid 1/ stan)
| |

|

i Anuioupyia Tou Activity TTou £xEl
' dnAwBEi wg apxiké oto Android

! Manifest xml apyeio TnG !
|

L T i |

new
Linux
process

Application Launch

Activity Thread
“' foraa Calvik VM

Looper.
loop()

Looper

~ .Intent Target

(.Ol'lll)()ll(’lll
is launched

- _ loadsApp

class in RAM

1 http://coltf.blogspot.qr/p/android-os-processes-and-zygote.html



http://coltf.blogspot.gr/p/android-os-processes-and-zygote.html

AAAEZ ZHMANTIKE2
KAA2EI2
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H kAaon IntentService (Service)

0 XpnoigonolgiTai
B [1a d1adIkaoiec Mou anaiTouv MoAu Xpovo.

B 'Otav anaiteital callback (intent)
O KaAeiTal peow intent povo ano 1o main Thread

B >uvnOwc dgv analTeital enikoivwvia Je To main thread

B Av XpelaoTei enikoivwvia ge To main thread, yiveral ye n
Bonbela handler ) broadcast intents

[l

ExTeAeiTal og E&exwploTo vnpa (worker thread)

[

AEN pnopei va ekteAeosl npaypaTa napaAAnAa

[l

NMoAAanAd intents dnuioupyouv oupa EKTEAECEWV
oto id10 worker thread

https://developer.android.com/reference/android/app/IntentService
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H kAaon Pending Intent

O H kAaon Pending Intent divel Tn duvaToTnTa eKTEAEONG
(emTpenel, napexel Tn dikaiodooia) piag Aeiroupyiag ano
aAAn epappoyn onwg

B NotificationManager
®m AlarmManager

B HomeScreen AppWidgetManager

O Mapexovtac eva PendingIntent oe pia aAAn epappoyn B,
TNG NApeXEIC To dIkKaiwpa va EKTEAECEI Tn AglIToupyia nou
npodlaypaPelC HE TA SIKAIWHUATA KAl TAUTOTNTA TNG
JIKNC ooU EPpAapHoync A

O AvTiBeTa, oT1o Intent onou n AsiTtoupyia 6a eEKTEAEOCTEI HE
Ta dikaiwpaTa Tnc aAAnc eppapuoyng B

https://developer.android.com/reference/android/app/Pendingintent 71
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H kAaon BroadcastReceiver

O AapPavel avakolvwoeic broadcast kal avTidpd
KaTaAAnAa

B extends BroadcastReceiver

B implements onReceive(): kaAegiTal 0Tav o
BroadcastReceiver Aapfavel eva Intent broadcast

0 O1 avakolvwoeic broadcast ynopei va napayovTai:

B ano 1o AsiTtoupyiko (OS-generated)

O n.X. XaunAn otabun ynatapiacg, anokataoracn cuvdeong Wifi,
NATNKA TOU NANKTPOU TG PWTOYPAPIKNG

B ano 1o xpnotn (User-generated)

O n.X. evapén N TepuaTionoc hia diadikaoiac, Evepyonoinon evog
XapakTnpIloTIKoU

https://developer.android.com/quide/components/broadcasts.html 72
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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 emiTuxia .Anaiteital n adeia,
android.permission.RECEIVE_BOOT_COMPLETED.

'Eyive oUvdeon TOU POPTIOTH OTNV CUCKEUN.

'Eyive anoouvdeon Tou (OPTIOTH anod TNV CUCKEUN.

H oTabun Tng pnartapiag €ival xapnAn.
Xpnoigonolgital yia TNV €E0IKOVOUNGCN EVEPYEIQC
anod eQApPOYEG NOU KATAVAA®WVOUV MOAU.

H oTabpun Tng pnartapiag ival o kaAo €ninedo.
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BroadcastReceiver — Mapadeiyua

Napadeiypa xpnonc BroadcastReceiver yia
avakTnon NANpoPopIwV OXETIKA HE TO Wifi

Manifest File

Juses-permission android:name="andreoid.permission.ACCESS FWIFI STATE": Es-perm
Juses-permission android:name="android.permission. CHANGE WIFI STATE"></uses-perm
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BroadcastReceiver — Mapadeiyua

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.Bundle;

pubklic class WifiBeceiver extends EBroadcastReceiver{

ACverride

poblic wvoid onReceiwve (Context context, Intent intent)

Bundle b = intent.getExtras():
WifilInfo info = (Wifilnfo) b.get (WifiManager.EXTRA WIFI INFO);

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




BroadcastReceiver — Mapadeiyua

Receiver
WifiManager wifiManager = (WifiManager) getSystemService (Context.WIFI SERVICE);
WifiReceiver wifiReceiver = new WifiReceiwver|():
regizterBeceiver (wifiReceiver, new IntentFilter . r- .
g ‘ ‘ : WifiReceiver extends

WifiManager.SCAN RESULTS AVATLAELE ACTICN) ) ; B d R .
- - - roadcastrecelver

wifiManager.startScan():

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() 76
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H kAaon Log

0 H ekTUunwon ortn standard €€o0do0
(System.out.printin) AEN douAeguel oTto Android

0 Xpnon TnG kAaon¢ Log yia debugging

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

B H kAdon Log napexel apkeTeg static peBodouc yia
EKTUNWON MNVUNATWV O1apOPETIKNG onuaaciac yia To
AEITOUPYIKO ouOoTNnMa:

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 = "Hellolctiwvity":

A0verride

public wvold onCreate (Bundle =savedlnstanceState)

soper.onCreate (savedInstanceState) ;
Intent intent = getIntent():

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
iI 12-0& -02:38_¢c46 a70 &70 gr.uce.di_helloandroid Hellolctiwvity The name of the user was retriewved
v 12-0g Z3:0Z:38.g6¢C &70 &70 gr.uce.di._hellocandroid HellclActiwvity The helloc message was displayed
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Eidonoinoeic (Notifications) (1)

O Anpioupyia €idonoinoswyv oto Android

O Tpiwv 10wV €100MN0INCEIC
B Toast
B AlertDialog October 23,2000 AN 9:44 P
® Notification fndrold Ldw s

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 Is set for 17 hours and 57
minutes from mow.

Y.UU oA

(® Warning
Do you want to self-destruct?

{ Agree J [ Disagree J




Eidonoinoeic (Notifications) (2)

[0 Toast

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

8:00™ v

E.‘}lﬂ 1T -

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

9.Uu 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)
.setSmalllcon(R.drawable.naotification_icon)
.setContentTitle(textTitle)
.setContentText(textContent)
.setPriority(NotificationCompat.PRIORITY_DEFAULT);

Fi Network 100% W 7:00
* 4 X © % O
i
Mon, Nov 6 2 v ]

B Messages * now v

B & % 9 g @ 7:00 Justin Rhyss
Do you want to go see a movie tonight? v

& Gmail - aliconnors@gmail.com + 5m v

Ali Connors Game tomorrow Don't forget to bring your jers... i'
Mary Johnson How did it go this week? Are you going... +3 f

& Google + 75° in Mountain View v

https://developer.android.com/quide/topics/ui/notifiers/notifications.html 81
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Eidonoinoeic (Notifications) (4)

@ 12:10 Am

d AlertDialog

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

builder.setMessage("Do you want to self-destruct?")

.setPositiveButton(“*Agree", new DialogInterface.OnClickListener() { @ Warning
public void onClick(DialogInterface dialog, int id) { DoyuuMﬁtruct?
// Exit code
> H Disagree

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

¥
1);

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

AveEapTnTo component To onoio XpNOoIKJOMNOIEITAl ano
activities.

B Ocwpeital wc eva €idog sub-activity

Na Ta fragments opiletal KUKAOG {wNC avTioToIX0G TOU
KUKAou {wNG €vog activity

AuUvauIKoG Kal oTaTikog opiopog (on application running)

Mia kAdaon opileTal w¢ Fragment

m extend Fragment, ListFragment, DialogFragment,
PreferenceFragment

B Override onCreateView()

[evika pac divel Tnv duvaTtoTnTad va €navaxpnoiPonoloUue
components og diapopeTika layouts

http://developer.android.com/quide/components/fragments.html
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Uiser nawvigates
backward or

Fragments

Fragment is
added

onAttachi()

v

onCreate()

v

onCreateView()

J.

onActivityCGreated()

v

onStart()

v

onRasume()

Fragment is
active

fragment is
removeddieplaced

Fragment is
added to the back
stack, then
removeddieplaced

v v

onPausel()

v v

onStop()

v v

onDestroyView()

" The fragment |

returns fo the
fayout from the
back stack

— v

onDestroy()

v

anDetach()

v

Fragment is
destroyed

Method
onAttach()

onCreate()

onCreateView()

onActivityCreated()

onResume()

onPause()

onStop()

Description

To instance Tou fragment cuoxeTileTal pe
TO instance Tou activity.

Anpioupyia Tou fragment

To instance Tou fragment dnuioupyei TNV
IEpapxia napouaciaong (view hierarchy)
Tou. H 1epapxia auTr yiveralr JEAOG TNG
IEpapxiag Tou activity oTto 6noio €xel
oploTei To fragment.

To activity kai To fragment €xouv
OnMIoUpYNnOEl Ta instances Toug Pe BAaon Ta
view hierarchy Touc. MAg€ov unapxel
npooBacn o€ autd Pe TNV PEBODO
findViewbyId().

To fragment €ival nAgov evepyo kal opatod
oTOV XPNaoTN.

To fragment €ival opatod aAAd OxI evepyo,
nx Kanolo AAAo activity xpnoigonolgi To
OUYKekpIPeEvo fragment.

To fragment nAéov dev eival opaTd oTov
xpnorn.
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KAaon ViewPager

O Layout diaxelpIoTNG, ENITPENEI OTOV XpNoTn va nAonyeital «d€€ia -
apIioTEPA» OE JIAPOPETIKEC 0OOVEC OEDOUEVWV.

O H xpnon Tou ViewPager npoinobeTel Tov opioyd Tou PageAdapter. O

PageAdapter sival uneuBuvocg yia Tnv dnuioupyia Twv oBovwyv Tou
ViewPager.

O >uvduaoTikn xpnon Ke Fragment pe okono Tnv BeATIOTN dlaxeipion
TOU KUkAou {wNC TNG ekacToTe oeAidac.

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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[1Sensors
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AloONTNPEC - Sensors

O T eival aicOnTnpac;

B SUOKEUN NOU aviXVeuel KAl anokpiveTal o€ kanolou €idoug
eEWTEPIKO epeBICUa

O Tunol aicOnTRnpwv
B Kivnong (n.x. ENITaXUVvoIOJETPO, YUPOOKOMIO)
B [lepiBaAAiovTog (n.X. Beppokpaciag, pwTIGHOU)

B TonoOBeoiac (n.x. npooavaToAIoUoOU, HAYVNTOMETPO)

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

Tunol aiebnTnpwv

Sensor Type

TYPE ACCELEROMETER Hardware

TYPE AMBIENT TEMPERATU

RE Hardware
TYPE_GRAVITY Software or Hardware
TYPE _GYROSCOPE Hardware

TYPE LIGHT Hardware

TYPE LINEAR_ACCELERATI

ON Software or Hardware
TYPE MAGNETIC FIELD Hardware

TYPE ORIENTATION Software

Description Common Uses
Measures the acceleration force in m/s? that
is applied to a device on all three physical
axes (x, y, and z), including the force of
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, Y, 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/s? that
is applied to a device on all three physical
axes (x, y, and z), excluding the force of
gravity.

Measures the ambient geomagnetic field for
all three physical axes (%, y, z) in JT.
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
device by using the gravity sensor and the
geomagnetic field sensor in conjunction
with the getRotationMatrix() method.

Motion detection (shake, tilt,
etc.).

Monitoring air temperatures.

Motion detection (shake, tilt,
etc.).

Rotation detection (spin, turn,
etc.).

Controlling screen brightness.

single axis.

Creating a compass.

Determining device position.

Monitoring acceleration along a
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https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ORIENTATION
https://developer.android.com/reference/android/hardware/SensorManager.htmlgetRotationMatrix(float[], float[], float[], float[])

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

determine whether a 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 npooBacn oToug d1aBECIPOUC
a100NTNPEC KAl va anokKTnoel raw 0gOONEVA XPNOIUONOIWVTACG
To Android sensor framework (ASF)

O To ASF napexel kKAQoeig kal dlenagec nou Bonbouv oTnVv
EKTEAEDN EPYACIWV OXETIKWV HE TOUC AigONTNPEG

B [lpocdiopiCouv nolol aiocOnNTNPEG gival diaO£aipgol o< JUia
OUOKEUN.

B [1poodiopifouv TIC BUVATOTNTEC HEHOVWHEV®WV AICONTAPWYV,
ONWG PEYIOTN €UPEAEIQ, KATAOKEUAOTH, ANAITAOCEIC I0XUOC Kal
avaAuon.

B AnoKTouv 3edopEva aiodnTRpwvV kal kabopilouv Tov EAAXIOTO
PUBPO anoOKTNONC TWV OEOONEVWY alodNTNPWV.

B KaTtaxwpouv kal katapyouv sensor event listeners nou
napakoAouBouv TIC aAAayEC alobnTnpa
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Android Sensors API

[1 Sensor Manager

B System service; gives access to hardware sensors

[0 Sensor

B Representation of a sensor in a device

[0 SensorEventListener

B Interface providing callbacks

[0 SensorEvent

B Data structure with event information
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Android Sensors API

SensorManager

O MnopeiTe va XpnOIMONOINOETE AUTNV TNV KAAon via va
dNUIOUPYNOETE €va instance evoc sensor service. AuTtn n KAaon
napexel diapopec nebodouc via

B TNV npoofaon kai dnuioupyia TnG Aiotac Twv diabeoipywy aiconTnpwy,
B TNV KATaxwpion kKai Tnv katapynon sensor event listeners kai
E TNV anoktnon NAnpo@opiwv NpoocavaToAlououU.

O AuTn n KAQOn NapeExel €niong apKeETEC oTaBepPeC alIoBNTAPWYV Ol
Onoiec xpnoigonolouvTal

B yId va avagEPouV TNV akpifeia Tou aicbntnpa,
B yId TOV OPIOHO TWV PUBNWV ANWYNG dedOPEVWY Kal
B vyid Tnv BaBuovounon Twv aiclnTnpwv.

private SensorManager sensorManagetr;

sensorManager = (SensorManager) getSystemService(Context. SENSOR_SERVICE);

List<Sensor> deviceSensors = sensorManager.getSensorList(Sensor. TYPE_ALL);
https://developer.android.com/reference/android/hardware/SensorManager 93
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Android Sensors API

Sensor

O MnopeiTe va XpnOIMONOINOETE AUTNV TNV KAAon via va
dnUIoUpyNOoETE To instance EvOG CUYKEKPIHEVOU aiocdOnTnpa.

B AuTh n kAaon napexel d1a@opec HeBOdOUC NOU 0ac ENITPENOUV va NpoadIopioeTe
TIC duvaTOTNTEG EVOC aIo0ONTAPA.

if (sensorManager.getDefaultSensor(SeNSsOr.TYPE_MAGNETIC_FIELD) != null){
/I Success! There's a magnetometer.

} else {
/[ Failure! No magnetometer.

}

https://developer.android.com/reference/android/hardware/Sensor.html 94
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SensorEventListener

O  MnopsiTe va XpnoIYoOnoINOETE auTnyv dlena®n yia va dnuioupynoste duo callback
HEBODJOUG nou AapBavouv sidonoinoeic (ouppavTta aiodnTnpwv) otav aAAalouv

1. oI TIMEC TOU aloONTAPA N

2. oTav aAAadel n akpiBela Tou aicbnTnpa.

public class SensorActivity extends Activity implements SensorEventListener {
private SensorManager sensorManager;
private Sensor mLight;
@Override
public final void onCreate(Bundle savedinstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.main);

sensorManager = (SensorManager) getSystemService(Context. SENSOR_SERVICE);

mLight = sensorManager.getDefaultSensor(Sensor. TYPE_LIGHT);
}
@Override
public final void onAccuracyChanged(Sensor sensor, int accuracy) {
/I Do something here if sensor accuracy changes.
}
@Override
public final void onSensorChanged(SensorEvent event) {
/I The light sensor returns a single value.
/[ Many sensors return 3 values, one for each axis.
float lux = event.values|[O];
— /I Do something with this sensor value.

}

https://developer.android.com/reference/android/hardware/SensorEventListener.html
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SensorEvent

0 To cuoTnua XpnoliJonolel auTn TNV KAAon yia va
ONUIOUPYNOElI EVa AVTIKEIHEVO sensor event, To onoio
napexel NANPOPOPIEC OXETIKA PE Eva event aiobnTnpa.

B Ta akaTtepyaoTa dedouEva aiodbnTnpa,
B TOV TUMNO TOU aloOnTApa nou dnuUIoUpPYyNoE To cuuBav,

B TNV akpifeia Twv 0edOUEVWY KAl TN XPOVIKN oppayida yia To
oupBav

https://developer.android.com/reference/android/hardware/SensorEvent.html
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Nwc xpnoiponoieite Ta API (1)

> € MIa TUNIKN €@appoyn Xxpnoidonoleite auta Ta API nou oxeTidovTal Pe
a106NTNPEC YIa va ekTEAETETE OUO BACIKEG EPYATIEG:

1. Mpoodi10PICHOC AICONTAP®WV KAl SUVATOTATWV TOUG.

O Havayvwpion ToV dioOnNTAPWV Kdl TV SUVATOTAT®WYV TOUC €ival
XpNolun €av n epapuoyn oag d1abETel XapakTnpIoTIKa nou BaacifovTal o€
OUYKEKPIMEVOUC TUNOUG N duvaToTNTEC aloONTRPWV.

B [a napadelyua, Hnopei va BEAETE va avayvwpioeTe OAOUG TOUC alicOnTrpeC nou
unapxouV O€ JIa CUOKEUN KAl va anevePYonoInOeTE TIG AEITOUPYIEC EQAPHOYNG
nou BaacifovTal o€ alcOnNTNPEeC Nou dev UNAPXOUV.

O Opoiwg, ynopei va BEAETE va evTonioeTe OAOUC TOUC aloONTAPEC EVOC
dedopEVOU TUNOU, N.X. Kivnong, WOTE va UNOPEITE va MIAEEETE TNV
gpappoyn aicbnTnpwyv nou €xel Tn BEATIOTN anodoon yia TNV e@appoyn
oac.
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Nwc xpnoiponoleite Ta API (2)

2. MapakoAouOnon cuuBavrwv aicONTAP®WV.

O Eival o TpONog e Tov onoio anokTaTe akaTtepyaoTa 0edoNEVA
aiodOnTnpa.

O °‘Eva cupBav aiocbntinpa cupBaivel kaOe popda nou £vag

aioOnTnpag avixveuel Hia aAAayn OTIC NAPAHNETPOUG NOU HETPAEL.

O 'Eva cupBav aiobntrnpa oac napexel TEGoEPA TEUAXIA NANPOPOPIWV: TO
ovopa Tou alodnTripa Nou EVEPYONoinoE To cuPBAav, Tn XPOVIKN
ogppayida yia To ocuppav, Tnv akpipela Tou cuppavToc kal Ta dedopEva
aKAaTEPYAoTOU aloOnTrpa nou evepyonoinoav 1o cuupav.
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private SensorManager mSensorManagetr;
private Sensor mSensor;

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

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

final float alpha = 0.8;

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

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

[0 SensorManager.SENSOR_DELAY_NORMAL
(delay 200000 microseceonds) (default value)

[0 SensorManager.SENSOR_DELAY_GAME (delay
20000 microseconds)

[0 SensorManager.SENSOR_DELAY_UI (delay
60000 microseconds)

[0 SensorManager.SENSOR_DELAY_FASTEST
(delay O microseconds)

https://source.android.com/devices/sensors/sensor-types 100
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KaA&c NpakTIKEC

[0 Unregister sensor listeners
[0 Don't block the onSensorChanged() method

[0 Avoid using deprecated methods or sensor
types

[0 Verify sensors before you use them

[0 Choose sensor delays carefully
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Introduction

App Fundamentals
Device Compatibility
System Permissions
Platform Architecture
App Components

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 framework:

Apps provide multiple entry points

Android apps are built as a combination of distinct components that can
be invoked individually. For instance, an individual activity provides a
single screen for a 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 framework 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 via TNV NpwTn 0ac epappoyn

.
|'| 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. You'll 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 Andreid Studio.

Get started =

20vdeopog: https://developer.android.com/training/basics/firstapp/index.html
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Ava@OPEC

0 Android Official Training:

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

0 Android Documentation:

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

O Android Permissions

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

O Android Sensor Overview

https://developer.android.com/quide/topics/sensors/sensors _overview.html
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Ava@OPEC

O

Log documentation:

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

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

Android Tab Layout with Swipeable Views :

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

Fragments:

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

ViewPager :

http://developer.android.com/reference/android/support/v4/view/ViewPager.html
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