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ApxiTekTOoVIKN 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) BaocileTal oTo
LInUX kern6| YICI: View System Resource Telephony Window

Activity Location Package Notification

= Alaxeipion pvApng (low-level

Native C/C++ Libraries
memory management)

Webkit OpenMAX AL Android Runtime (ART)

Alaxeipion dlepyaciov Kal vauatwy

Core Libraries

n AlGXEip|0n EVépYElGC Media Framework OpenGL ES

EniTpenel oto Android va
eKpETAAAEUTEI Baoika

XApaKTNPIOTIKA acPdaA&iag Tou Linux Bluetooth
Kernel

Hardware Abstraction Layer (HAL)

Camera Sensors

Linux Kernel

EnITpENEl OTOUC KATAOKEUAOTEC Va Drivers
avanTuooouv drivers oc £va yvwoTo : _ _
kal kaAa opiopévo kernel e s e
Aladedopévo kal doKIpaouevo A Keypad Bluetooth o
avolkToU kwdika Je kaTtaAAnAn adsia

XPRong yia 1o business model Twv Shared Memony - "

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
guoTtaTikoU hardware

Media Framework OpenGL ES Core Libraries
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Audio Bluetooth Camera Sensors
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Native C/C++ System Apps

Li b ra ri e S Dialer Calendar Camera
.

Java API Framework

Managers

Content Providers
Activity Location Package Notification

O MoAAd cuoTtaTika Tou Android
SYStem, rI-X-, ART KGI HAL, View System Resource Telephony Window
avanTtuooovTal Je Baon

Kd)au(a Kdl anc"-roﬁv Native C/C++ Libraries ‘

Libc

BiBA10ONKEG YpaHHEVEG O€ C Webki OpentaAX AL
kal C++.

To Android napexel Java

framework APIs Yia va 5ICIGéT€| Hardware Abstraction Layer (HAL)
Tr] AEITOU pYIK(')Tr]TCI T(DV Bluetooth Camera Sensors
libraries oTa apps

Media Framework OpenGL ES

Linux Kernel

Drivers

B n.x. xpnon OpenGL ES pcow
Tou Android framework’s Java Binder (IPC) Display
OpenGL API yia To oxediaouo
Kal XEIPIOHO YpaPik@wv 2D
kai 3D os pia eqpappoyn.
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Andreid Runtime
EAVIFeRMENRT

O Tpexel To eKTEAECIHO KWOIKA
TWV EQAPHUOYWV

O Dalvik i1 ART via version 5.0+
(API level 21+)

O KaBe app TPEXE!I WG d1aKpITA
diepyaocia kal oe dIKO ToU
oTiydioTuno (instance) Tou
ART.

O To ART (kal To Dalvik) Tpexel
o€ noAAanAa virtual
machines o CUOKEUEC
XAMNANC UVAMNG EKTEAWVTAG
DEX files (Twv apps)

Webkit OpenMAX AL

Media Framework OpenGL ES

System Apps
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Java API Framework
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Content Providers

Activity Location Package Notification

View System Resource Telephony Window

Native C/C++ Libraries

Android Runtime (ART)
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Linux Kernel

Drivers
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Bluetooth Camera

Shared Memory
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Dalvik Virtual Machine (VM)

BeATioTOnoinuevo Java VM pue
XAMNAEC anaITnoeIg JVAKNG

MeTayAwTTion kKwdika g machine-
independent evtoA&c (bytecodes) ol
onoieg ekteAouvTal ano To Dalvik VM
oTN KIVNTH OGUOKEUN

Just-in-time (JIT) compilation

Dalvik VM

Compile time

.class
TES

Executable
bytecode
files

DEX
compiler

| O DEX JIT compiler (dx tool) peTayAwTTilel
Ta Java bytecode o€ native machine
language kaTa TNV eKTEAEON TOU KWIIKaA
(run time) kai oxI NpwTUTEPA

BagileTal oTo Linux Kernel yia

[ Threading

u Low-level diaxeipion pvnuNg

AuvatoTnTa noAAaniAwv VM
OTIYMIOTUNWYV Nou enwgeAouvTal ano
To Linux OS yia anopdvwaon
aopalAsiag kai diepyaciwv

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
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kaBopilovTal wOTE
Mg EQApuoyn va Exel
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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 npiIv TNV eKTEAEON (KATA TNV €ykaTaoTaon TnG
gpappoync ue To dex2oat tool)

B KaAuTtepn anodoon
B MIkpOTEPN KATAVAAWON EVEPYEIAG
B KaAuTepo garbage collection
O KaAuTtepo nepifaAiov avantuéng 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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System Apps

Dialer Calendar Camera

Java API Framework

e, LT AL RIS

Managers

Content Providers
Activity Location Package Notification

'OAo 10 set Twv duvaroTATOWV &
XapakTNPIoTIK®OV ToUu Android OS
eival d1ab&goipyo aTov

M pOYpC'I M IJGTlOTﬂ |J€O'(1) APIs Native C/C++ Libraries Android Runtime
Ypaupeva o€ Java

View System Resource Telephony Window

Webkit OpenMAX AL Android Runtime (ART)

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

B Baoika douIka ocuoTaTika

B UnNnpeoieg

Ol NpoYypPAMMATIOTEG EXOUV NANPN
npooBacon oTto idlo Developers

framework APIs nou xpnoigonolouv
ol Android system apps

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



Java APl Framework

Managers
Content Providers
Activity Location Package Notification

View System Resource Telephony Window

KupioTepa doHIKG OUOTATIKA & UNNPECIEG:

v View System yia Tnv avanTtuén Tng diena®ng Xpnong Tng spappoyng (app’s UI) n.x.,
lists, grids, text boxes, buttons embeddable web browser

v Content Providers: cniTpEnel oTIC EQPAPUOYEC VA £XOUV NpooBacn os dedopeva anod AAAEG
epapuoyec (n.x. epappoyn enapwyv) n va poipalouv Ta dika Touc dedopeva

v O Resource Manager napexel npooBacn o€ noOpouc, apxeia NnAnv TV dpxXEiov Kwdika,
n.X. Tonikeg oupBoioocipeg (localized strings), ypagika (graphics), kai apxeia nou opifouv
Tn di1ata&n (layout files)

v O Notification Manager sniTpenel og OAeC TIC EPAPHOYEC va ePpavifouv pnvuuaTa ortn
Ypauun kataotaonc (custom alerts in the status bar)

v" O Activity Manager nou diaxeipileTal To KUKAO (wNG TWV EPAPHOYWV KAl NAPEXEl TV KOIVA
oToifa nAonynong ano pappoyn o epappoyn Ke To back (navigation back stack)

14



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 ouvodeUeTal ano eva cuvoAo and BAcIkKeES epapuoyec: email, SMS
messaging, calendars, internet browsing, contacts, k.a.

AUTEC BEV £XOUV Kanola J1IAKPIoN O OXEoN UE AQUTEC NOU EMIAEYEl va
£YKATAOTNOElI O XPNOTNG.

B 'ETol, epappoyeg TpiTwv (third-party app) pnopouv va eniAeyouv wg ol
npokabopiopeveg (default) and To xpnoTn yia web browser, SMS messenger,
NANKTPOAOYIO.

B EE&aipouUvTal o1 pubpioceic.

NapExouv EnavaxpnoiHONOINCIHEG BACIKEG SUVATOTNTEG NOU PUNopouv va
XPNOIMOMNOINCElI €vag NPOYPAUMNATIOTAC OE PId VEA epapHoyn (moAAanAéc si06douc).

B [l.x. €av n epappoyn oac BeAeTe va oTeilel éva SMS, dev anaiteital va avanTu&eTe €€
apXxnc Tn AIToupyikOTNTA AAAG va KaAeoeTe TNV SMS app nou €ival Ndn eyKATECTNHEVN.

15



AOMIKA ZYZTATIKA
E®APMOIQN (APPS)




Baoika douIka ouoTaTIKA EQAPUOYWV
(App components)

O Ti ival Ta App components

B cival Baoika OOMIKA CUOTATIKA HIAC EQAPHUOYNC

B onueio e10000U NpPoC TNV Epappoyn oac ano

O T0 cuoTnua Android

O &va xpnortn

O Teooepic (4) d1aPOPETIKOI TUNOI CUCTATIKWV

1.

2
3.
4

Activities
Services
Broadcast receivers

Content providers

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

0 KaBe Tunog ouoTaTikou
B cfunnpeTel Eva O1aKPITO OKOMNO
B exel eva O1akpITO KUKAO {wNc nou opilel To NWG Kabe ouoTaTIKO
O onuioupyeiTal (created)

O kaTtaoTpe@eTal (destroyed)

0 Mia epapuoyn anoTeAEITal ano eva cUVOAO CUOTATIKWV:
B Mia n nepiocooTepec activities
m  Kapia, pia n nepPICCOTEPEC
[0 Services
[0 Broadcast receivers

[0 Content providers

18



Baoika Aopika ZuoTtaTika Android

O

Activity

B To orpwpa (layer) napouciaong TnG EQApHOYNC

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 3t android oxedov OAEZ ol aAAnAoenidpaoeic yivovTal JEow intents

Service

B Algpyacia nou TPEXEI OTO NAPACKNVIO XWPIC TN napepfacn Tou XpnoTn.

B Aev napexel Ul oTto xpnomn
O Mapopolo pe Unix daemon

B Yndapxouv noAAd built-in services o€ Android

Content Providers

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

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

19



Activity £va ouoTaTiko epappoync (1)

O Agopa 1o oTpwpua napouciaoncg (presentation layer) Tng
£ ApUoYnG.

B AvTioTOIXEl O pia o0ovn (screen) TnNG epapuoyng
0 Eival To onueEio e100d0uU yia 01adpacn KE TO XpNOTN

O Mia eppappoyn HNOPEi va €XEl MEPIOCOOTEPA TOU evOocg activities
via diaxeipion d1aPoOpPETIKWY 000VWV TNG EPAPHOYNC
B n.¥. yia epappoyn email pnopei va €xel pia activity nou deixvel Tn AioTa

ME VEa emails, pia aAAn yia Tn ouvBeon email, yia TpiTn yia Tnv
avayvwon Twv emails k.a.

O MapoAou nou NnapEXOUV Hia gviaia egneipia XpAoneg,
ka0e activity eivar aveEapTnTn ano Tnv dAAn

O Kabe activity €ival unetbuvo va anobnkevel TNV OIKN TOU
KaTaoTaon

https://developer.android.com/quide/components/fundamentals.html
https://developer.android.com/quide/components/activities/intro-activities 20
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Activity £vVa oUuoTaTiko epappoync (2)

0 EnavaxpnoIHMOMNOINCIHO OOHIKO CUOTATIKO

Mia aAAN epappoyn UNopei va KaAeoel kal EeKIvVNOEl Yia ano
auTecg TIG activities (onueio e1I00d0uU), apkei va TIC EXOouV
napaxwpnBei Ta anapaiTnTa dIkalwuaTa

XpNOIYJOMOIEl TO PUNXaviopo 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 epappoync (3)

O Kabe activity €xel To d1kO Tou KUKAO WNG Kal €ival uneuBuvo va anodnkeuvel
TNV OIKN TOU KATAOTAOoN KaTtd To KUKAo (wn¢ Tou

O O Activity Manager napakoAoubei TiG evepyec activities
B JiaxeipieTal auTn Nou €ival oTo NPOOKNVIO KAl O0EC €ival GTO NAPACKNVIO
B TIC KaTaoTaoeic nou BpiokovTal (dlaxelpileTal To KUKAO (wnNC TWV EQAPHOYWV) Kal

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

[ Start Activity 2 1 { Start Activity 3 l F MNavigate back j

Foreground activity

 Activity 1 | | Activity 2 | Activity 3 | Activity 2
I ~ Activity 1| - 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/quide/components/activities/tasks-and-back-stack 22
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EKTEAEON CUCTATIKWV: O PNXaviouoc Intent

O

>e android oxedov OAEZ ol
aAAnAoenidpaceic yivovTal
MEOW intents

Mnxaviopocg rnou kaBopilel noia  startActivity)

OUYKEKpPIYEVN eveEpyela (action)
NPENEl VA EKTEAEOTEI
oTEAVOVTAC aouyxpovdad
HNVvUOparTa

O poAocg evog intent eival va
aITnBei — oTEAvovTag HAVUHa
npog Tov
ActivityManagerService yia
M1 EVEPYEIQ MOU O XpNoTNnG
enIOUNEi va vyivel

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

Activity A

Intent

Intent

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 sival To Task
A pe 2 activities, pia 0To NPOOKNVIO (foreground)

Kal Jia 0To NapacknVvIo (background). Foreground activity Background

2. 0O xpnortng nata to Home button kai &kiva Activity Z Activity Y
Jia véa app ano Tov app launcher.

3. 'Otav gp@aviletal To Home screen, 10 Task A Activity Y Activity X
nnNyaivel 0To NAPACKNVIO.

Task B Task A
4. 'Otav &ekiva n vea app, To cuoTnua &skiva eva
véo task yia Tnv app (Task B) pe Tn 31k TNG
oToiBa (stack) ano activities.
5. A@ou diaAexBei pe autn TNV app, 0 XpPNoTng
enoTpEPElI ot Home ndaAl kal eniAeyel Tnv . .
' Figure. Two tasks: Task B receives
nponyoupevn app (TaSk A)' user interaction in the foreground,
6. H Task A €pxeTal 0TO NPOOKNVIO, OAEG Ol while Task A is in the background,

activities oTnv oToiBa TNG €ival ABIKTEC Kal N waiting to be resumed.

activity otnv kopu®n TnG oToiBag cuvexilel.

7. O xpnortng Mnopei NaAl va enioTpEYEl oTnNV
Task B (neow Tng Home) | and Ta npoocgpata
screens N va KaAeoel Jdia aAAn app.

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

24
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Activity: KataoTtdaosic kai callbacks

1. Apyxikonoinon UI
| onCreate () =-> CREATED

2. EpavileTal To Ul aAAa degv €ival €Toigo yia dAAnAgnidopaon
— JeTABaon
B onstart () -> STARTED

3. AAAnAenidpaocn PE TO XpNOTN
B onResume () -> RESUMED

4. O xpnoTng apnvel Tnv TpExouaa activity, n onoia Qpeuyel
ano To NMPOCKNVIO (paiveTal akoun, HETapaon
B onPause () -> PAUSED

5. Aev @gaiveral oTnv 080vn, 0ev KATACTPEPETAl NAPAMEVEI OE
avagovn otn oTtoifa
B onStop() -> STOPPED

6. OAOKANPWVETAI N KATACTPEPETAI
B onbestroy() -> DESTROYED

25



Activity Lifecycle

| ExTteAeital 6Tav 1o activity eival éToigo va Trdel oTo
mapackrvio (background), ouvrBwg €TT€IdN éva GAAO
| activity Eekivael. ESw mpétrel va atrobnkelovTal
(’)1T0|ag aAAayEG €xel KAVEL TO TTPOYPAMMA.

)\enou otav TO activity dev gival opatd TTAéov 0TO

— . Xxpnomn
Paused b

wm|mﬁ}__:-\ (partially visible) ?r\

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

" Stopped

L (hidden) 4

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

. . - ) . aAeiTal 6Tav 1O activity KaTuoTpé(psTcxl
KaAeital 6tav 10 activity mpwTtogekivd. MTropei va xpnoigoTtroinBel yia™ apyIKoTiolinan ~1n

oierapng xpnotn. lMaipvel pia tmapduetpo null A TTAnpo@opieg kKatdoTaONG TTOU £IXGV
arroBnkeutei amrd Tnv pébodo onSavelnstanceState()

Created ) nRestart()

https://developer.android.com/reference/android/app/Activity.html 26
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l-’ Activity \‘-l
. launched |

KukAoc {wncg evog Activity m,;,tmn

| *

onStart() B onRestart()

* &
User navigates
G onResume() & ———

1o the activity

N -
N . '-\_.
App process \ | Activity I'I

mlau ) . rumning

Another activity comes
into the foreground

User returns
+ to the activity

Apps with higher priority
nesd memory onFause()
I

The activity is
no longer visible

User navigates
* to the activity

J

anstop()
|

The activity is finishing or
being destroyed by the system

v

onDestroy()

v

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

28



Service ¢va ouoratiké £PAPHOYAC

[0 Alepyaocia nou TPEXEI OTO MAPACKRAVIO XWPIC TN
napePPaAcn Tou XPNOTN YIA va EKTEAECEI
AEITOUPYIEC

B ASITOUPYIEC nakpag O1apKeiag

B AESITOUPYIEC YIa AAAEC ANMOUAKPUONEVEC OIEPYATIEC
O Aev napexel UI oTto Xpnotn

B  Avanapaywyn JOUCIKNG EVW 0 XpNOTNG €ival ge AAAn app

B Na kateBaocsel n ouyxpovioel 0edoPEVA XWPIC va UNAOKAPEl TO
d1adpacn Tou XpNoTn ME AAAN app

0 Mapopolo pe Unix daemon
O Ynapyouv noAAa built-in services og 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 #

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 sfopped
% . onStop() (no callback)
I

he activity is finishing ¢
g destroyed by the sys

v onDestroy()
onDestroy() ¢

o h Service is
il'- shut down -'I|7

-

https://developer.android.com/quide/components/services.html
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Broadcast Receivers (RB) £vad OUOTATIKO EPAPHOYNC

O Oi1 avakolvwoelc broadcast ynopei va

MapayovTal ano 1o AsiToupyiko (OS-generated) n.x. xapnAn oradun

unartapiag, anokaraoraon ouvdeonc Wifi, natnua Tou NANKTPOU TNG

PWTOYPAPIKNG

O To ocuoTnua pnopei va oTeilel broadcasts akopn kalr o€ epapUoyEC nou dev
TPEXOUV

MapayovTtal ano 1o xpnortn (User-generated) n.x. evapén n
TEPNATIONOC pia d1adikaaoiag, EVEpPyonoinon €vog XapakTnpIoTIKoU

O H epappoyn, yeow €vog BR, AauBavel avakoivwoel broadcast kai
avTidopa KataAAnAa

MpokaAoUv Tnv dnuioupyia intents nou pnopoUv NPOKAAECOUV TNV EKTEAEON
KwdIka €KTOG TNG KavoVvikng (pong regular user flow)

O MapadeiypaTta Xpnong

EvnuEpwOn AAAWV epapuoywyV OTI ODONEVA EXOUV KATEREI

Aev d1aBeTOUV dlEna®n XpNoTn aAAd pnopouv va dnuioupynoouv €va status bar
notification yia va eidonoinoouv To XpnoTn €av €va broadcast event cupBaivel

Qc gateway pe dAAa ocuoTaTIKA YE OKOMO va KAvel eAaxioTn OOUAEId
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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
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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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AlaBsgon 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

20vdeopol:
https://developer.android.com/studio

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

De\/elopers Platform Android Studio Google Play Android Jetpack Docs News C

Documentation

OVERVIEW GUIDES REFERENCE SAMPLES DESIGN & QUALITY

Q Please take our October 2018 developer survey.

s Developer Guides

Introduction

Build your first app Welcome to the Android developer guides. The 0 »
App fundamentals documents listed in the left navigation teach you De)\(elopin_g Android-app...

App resources how to build Android apps using APIs in the | @ ; ' o ¥,
App manifest file Android framework and other libraries. R | 3 A oD

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

into code, start with the Build Your First App
tutorial.

Devices

Device compatibility

Wear
Android TV

And check out these other resources to learn
Android development:

20vdeopol: https://developer.android.com/quide/
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

¥ Elldr assets

&2 bin

22 libs

= res

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

S0

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 spappuoyn €xel eva apxeio AndroidManifest.xml nou napeyel
ONMAvTIKEC NANPOPOPIEG YIa TNV e@apuoyn oto OS

O

O

Aivel Ovoua oTo Java NAkeETo yia TNV Epapuoyn To ornoio
anoTeA&i povadiko avayvwpelioTIKO yia TNV £@apuoyn.

KaBopilel To eAaxioro eninedo Android API nou anaiteiTal
and TNV epapuoyn.

Mepiexel Aiota pe TIG BIBAIOBNAKEG HE TIG ONOIEC NpENEl va
ouvdeBei n epappoyn.

KaBopilel Ta dikaiwHaTa nou nNpenel va £xel N epapuoyn
B yia va €xEl NpOoBaAcn o€ NPOOTATEUOMEVA KOUPATIa Tou API
B vyia va aAAnAenidpa Pe AAAEC EQApPUOYEC

B Ta JIKAIWPATA MOU MPENEI VA £XOUV AAAEC EPAPHOYEG YIa
va aAAnAenidpoulv PE auTn

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

MNepiypagel Ta components TnG epappHoyng (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 />
-:sxp-:r‘:s-gl-_extu f¥

<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 Mapadeiyua ano tnv “HelloWorld” app

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

android:versiontlame="1.0" > SDK VerSiOI’]S

<uses-sdk
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" />

Zcategory android:name="android.intent.category. LAUNCHER"

Application
permissions

Activities

i

Intents
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ANAO apxeio string resources

/res/values/strings.xml

“resSourcesx

</ resourcess

String Hello word!

g name="app name">HelloAndroidZ2</seTing>

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

44



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; necy 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 Lermenrs
)\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

View View

View View View

'OTI eppavileTe o€ Pia o6ovn €ival view

'Eva view pnopei va €ival eva input control 1 widgets nou cuvBeTel kanolo
TUAMa Tou UL.

Ta views opadonolouvral o€ ViewGroup. Kabe view group €ival eva aoparto
container nou opyavwvel views,

To UI Layout opileTal w¢ pia iepapyxia ano ViewGroups kal View avTikeigeva

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/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 53
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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€ JOVEG
* opIfovTIEG N
* KAOETEC YPAMMES

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
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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" />

</LinearlLayout>
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Napadeiypa pe 3 Control Inputs

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

Hello Android! TextView . Nick
) k"i! ase I'_\-|‘.N name . EditText

Say hello again!

Say Hello

Button

Back Button

<3tring name="app X

ings">Settings</string>

<string name="title ac (ty main">MainfActivity</strings
<string name="button helNo"sSay Hello</=string
<string name="=dif name">Please type your name<,/string>
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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="sayH=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

O

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

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

g-ui.html

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

B https://developer.android.com/quide/topics/ui/menus
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NMw¢ XpnNOoIMONOIOUKE TO unXaviouo Intent

NMNMAPAAEIITMA ME 2
ACTIVITIES




H kAaon Intent (1)

O O poAog evog intent ival va e1IdonoinBei o Activity Manager oTi
0 XpNOTNC €NIOBUME] va Yivel Kanoia evepyeld.

O 'Eva intent €ival eva avTikeipevo TNG kAaong Intent 1o onoio
NEPIEXEI KAMOIO MEPIEXOUEVO (TO NVUNA Tou intent)

O Meow Twv intents pnopoUue va EEKIVIIOOUPE TNV EKTEAEON
B TwvV Activities,
B TwvV Services kail

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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Intent activities

Intent Intent
7 \\ , \
startActivity() \ ! onCreate()
|
T I ] \
;' A4 f \J
Activity A Activity B

1. H activity A “MainActivity” dnuioupyei eva Intent pynvupa pe Tnv
neplypapn TnG evépyelag — kAnon tng Activity B - kal Tnv
oTeAvel oto Android ocuoTnua pe Tn startActivity()

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

3. H “HelloActivity” epxeTal oTo NpooKnVIO K.T.A.
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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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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

68



Napadeiyua Intent - Ekkivnon Epapuoyncl

_________________________ bl Binder

Eidotroinon Tou ActivityManager | - IpC Call
OXETIKA YE TNV EVEPYEIQ TTOU |
€MOUpEi 0 XPRoTNg | (intent)
1
|

startActivity

*Intent
L rooltion . - [VAGtVity Manager

Check Service
I_,________________,________-; * New Task
I E)\gvxog Kal 6nu|oupv|q | Launch Test il
I , , HEOSS,
1 Algepyaaiag yia Tnv epapuoyn : pid 17 stant()
1 1

1

' Anuioupyia Tou Activity Trou €xel
! OnAwbei w¢ apxikd oto Android

! Manifest xml apxeio Tng !
|

L LSS S e |

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.gr/p/android-os-processes-and-zyqgote.html
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H kAaon Pending Intent

O H kAaon Pending Intent divel Tn duvaToTnTa €KTEAEONG
(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 NAapeXeIC To dIkaiwpa va EKTEAECEI TN AgIToupyia nou
npodlaypaPeIC HE TA OIKAIWMHATA KAl TAUTOTNTA TNG

O1IKNG ooU EPAapHOYNnG A

O AvTI0eTa, oT1o Intent onou n AsiTtoupyia 6a EKTEAEOCTEI HE
Ta diIkaimpgaTa TnG aAAng egpappHoyng B

https://developer.android.com/reference/android/app/Pendinglintent 71
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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

0 O1 avakolvwoel¢ broadcast pnopei va napayovrai:

B ano 1o Asitoupyiko (OS-generated)

O n.x. XagnAn otadun unartapiacg, anokatactaon ouvdeoncg Wifi,
NATNPAa TOU NANKTPOU TNG PWTOYPAPIKNG

B ano 1o xpnorn (User-generated)

O n.x. evapén n TeppaTiopog pia diadikaaoiag, evepyonoinon vog
XapaKTNPIoTIKOU

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 gyive pe enituxia. Anaiteital n adeiaq,
android.permission.RECEIVE_BOOT_COMPLETED.

'Eyive oUvOeon Tou QOPTIOTH OTNV OUCKEUN.

'Eyive anoouvdeon Tou (PopPTIOTH and TNV CUOKEUN.

H oTtabun Tng pnatapiag ival xapnAn.
XpnolgonoleiTal yia TNV €E0IKOVOUNGCN EVEPYEIAG
and epapPoOyEC NOU KAaTavaAwvouv NoAU.

H oTabun Tng pynartapiag ival o 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) get3SystemService (Context.WIFI SERVICE);
WifiReceiver wifiReceiver = new WifiReceiwver|():
regizterBReceiver (wifiReceiver, new IntentFilter . - .
g ‘ ‘ : WifiReceiver extends

WifiManager.SCAN RESULTS AVATLABELE ACTICN) ) ; B d tR .
- - - Foadcastreceliver

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 ekTunwon ortn standard €€o0do
(System.out.printin) AEN douAeguesi1 oto Android

O Xpnon Tn¢ kAaonc¢ 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 oUuOTNMA:

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)

Anpgioupyia ei1donoinosmwyv oro Android
O Tpiwv €1dwv €100MN0INCEIC
1. Toast

2. AIertDiang October 23,2000 gy Ml 4 9:44 PM
. - . Android Clear notifications
3. Notification inkts |

) gk
Jn

[ Removed SD card

The SD has been removed. Insert a new SD ¢

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)
.setSmalllcon(R.drawable.notification_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 81
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Eidonoinocic (Notifications) (4)

Ml @ 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() { e Warning
public void onClick(DialoglInterface dialog, int id) { chum'stmct?
// Exit code
¥ H Disagree

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

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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Usear navigates
backward or

Fragments

Fragment is
added

onAttach()

v

onCreate()

v

onCreateView()

«L

onActivityCreated()

v

onStart()

v

onResume()

Fragment is
active

fragment is
removedieplaced

Fragment is
added to the back
stack, then
removeddieplaced

v v

anPause()

v v

onStop()

v v

onDeastroyView!)

T

The fragment |

refurns fo the
layout from the
back stack

— v

onDestroy()

v

onDetachi()

v

destroyed

Method
onAttach()

onCreate()

onCreateView()

onActivityCreated()

onResume()

onPause()

onStop()

Description

To instance Tou fragment cuoxeTi(eTal e
To instance Tou activity.

Anpioupyia Tou fragment

To instance Tou fragment dnuioupyei TNV
IEpapyia napouaciaong (view hierarchy)
Tou. H 1epapxia auTn yiverar JEAOG TNG
IEpapyiag Tou activity oTo onolo £xel
oploTei To fragment.

To activity kal To fragment £xouv
dnuIoupynaoel Ta instances Toug Pe Baon Ta
view hierarchy Toug. MA€ov unapxel
npooBacn o€ auta Pe TNV YEBODO
findViewbylId().

To fragment €ival nA€ov evepyod kal opaTo
oTOV XPNnoTn.

To fragment €ival opatd aAAd oxI evepyo,
nx kKanolo aAAo activity xpnoigonolei To
ouyKekpIpEvo fragment.

To fragment nAgov dev gival opaTo aTov
xpnorn.
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KAaon ViewPager

O Layout d1aX&IpIOTAG, ENITPENEI OTOV XPNOTN va nAonyeital «de&ia
aploTEPa» O€ OIAPOPETIKEC 0BOVEC OEOOUEVWV.

O H xpnon Tou ViewPager npoUnoBeTel TOV OPIGUO TOU
PageAdapter.

B O PageAdapter €ival uneuBuvog yia Tnv dnuioupyia Twv oBovwyv Tou ViewPager.

O >uvduaoTikn xpnon Je Fragment pe okono Tnv BeATIOTN dlaxeipion
TOoU KUkAou {wNC TNG ekaoToTe aeAidac.

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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AioBnNTNpec - Sensors

O Ti eival aioOnTnpag;

B SUOKEUN NoU aviXVeUel KAl anokpiveTal o€ Kanolou €idoug
eEWTEPIKO epeOICUA

O Tunol aicnTRpwv
B Kivnong (n.x. ENITAXUVOIONETPO, YUPOOKOMIO)
B [lepiBaiAovToc (n.X. Bepuokpaciac, wTIOUOU)
B TonoBeoiac (n.X. npoocavaToAlopyoU, HayvnNTOUETPO)

https://developer.android.com/quide/topics/sensors/sensors overview  https:/source.android.com/devices/sensors g8
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https://source.android.com/devices/sensors

Tunol aiobnTnpwv

Sensor

TYPE ACCELEROMETER

TYPE AMBIENT TEMPERATU

RE

TYPE

GRAVITY

TYPE

GYROSCOPE

TYPE

LIGHT

TYPE

LINEAR ACCELERATIO

TYPE

MAGNETIC FIELD

TYPE

ORIENTATION

Type

Hardware

Hardware

Software or Hardware

Hardware

Hardware

Software or Hardware

Hardware

Software

Description

Measures the acceleration force in m/s2 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, ¥, 2).

Measures a device's rate of rotation in rad/s
around each of the three physical axes (X, vy,

and z).
Measures the ambient light level
(illumination) in Ix.

Measures the acceleration force in m/s2 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 (x, y, z) in pT.
Measures degrees of rotation that a device
makes around all three physical axes (X, vy,
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.

Common Uses

Motion detection (shake, tilt,
etc.).

Monitoring air temperatures.

Motion detection (shake, tilt,
etc.).

Rotation detection (spin,
turn, etc.).

Controlling screen
brightness.

Monitoring acceleration along
a single axis.

Creating a compass.

Determining device position.
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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. Phone position during
This sensor is typically used to a 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
replaced with the

TYPE AMBIENT TEMPERATURE
sensor in API Level 14

Monitoring
temperatures.
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Android sensor framework (ASF)

0 Android sensor framework (ASF): Mnopei kaveic va €xel
npoofaon oTouc O1aBedIgoUC aioONTAPEC KAl VA AMOKTNOE
raw 0edOopEVA XPNOIMONOIWVTAC

[0 To ASF napexel kAaoeig kail dienaPeEg nou Bonbouv aTnv
EKTEAEON EPYACIWV OXETIKWV PE TOUC aloONTNPEC

B [Ipoodiopiouv nmoiol aiIoONTAPEG €ival d1aO£CIHOI O< [ia
OUOKEUN.

B [Ipoodiopifouv TIC BUVATOTNTEC HEHOVWHEV®WYV AI0ONTAPWYV,
ONwWC PEYIOTN EUPEAEIQ, KATAOKEUAOTN, ANAITAOEIC 1I0XUOC Kal
avaAuon.

B  AnokTtoUv 3edopéva aiodnTApwV Kal kabopilouv Tov eAAXIOTO
PUBUO anokTnong Twv 0edOUEVWY aIcONTAPWV.

B KaraxwpouUv kdl karapyouv sensor event listeners nou
napakoAouBouv TIC aAAayeg aioOnTnpa
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Android Sensors API

[l 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 class

O MnopeiTe va XpnoIYONOINCETE AUTNV TNV KAQon yia va
ONMIOUPYNOETE €va instance evoC sensor service. AuTr n KAdon
napexel o1apopec HEOODdOUG YIa

B Jnuioupyia kal npocpfaon orn Aiota Twv d1aBECIYWY alodnNTAPWV
B Tnv KaTaxwelion Kai Tnv katapynon sensor event listeners kai
B TNV anokTnon NAnpo@opiwv NpocavaTtoAlGHoU

O AuThn n KAGon NAapexel €NionNG apKeETEC OTAOEPEG A10ONTAPWV Ol
onoiec xpnolponolouvTal

B yId va ava@epouv TnV akpipeia Tou aiodbntnpa
B yId TOV OPICHO TwV pubuwyv AnWng ddopeEVWVY
B vyia Tnv Babuovopnon Twv alobnThpwyv

private SensorManager sensorManager;

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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Sensor Rates

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

[0 SensorManager.SENSOR_DELAY_GAME (delay
20000 microseconds)

[0 SensorManager.SENSOR_DELAY_UI (delay
60000 microseconds)

[0 SensorManager.SENSOR_DELAY_FASTEST
(delay 0 microseconds)

https://source.android.com/devices/sensors/sensor-types 94
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Android Sensors API

Sensor

O MnopeiTe va XpnoIYONOINCETE AUTNV TNV KAQon yia va

ONUIoUPYNOETE TO instance EvOG CUYKEKPIMEVOU aioONnNTRpa.

B AuTn n kKAdon napexel d1apopec HEOOOOUC NOU 0acC ENITPENOUV vda
npoadlopiceTe TIC dUVATOTNTEC EVOC aloBnTnpa.

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

} else {
/[ Failure! No magnetometer.

}

https://developer.android.com/reference/android/hardware/Sensor.htmi
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]
SensorEventListener

O  Mnopeite va XpnolgonoInoeTe autnyv dienagn yia va dnuioupynoete duo callback
HEOBODBOUG nou AapBavouv eidonoinoeic (cupBavta aiodntnpwyv) otav aAAalouv

1. ol TIHEG TOU aIoBNTAPA N

2. oTav aAAadel n akpiBela Tou aiodnTnpea.

public class SensorActivity extends Activity implements SensorEventListener {
private SensorManager sensorManager;
private Sensor mLight;
@Override
public final void onCreate(Bundle savedInstanceState) {
super.onCreate(savedinstanceState);
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.
/I Many sensors return 3 values, one for each axis.
float lux = event.values|0];

— /I Do something with this sensor value.

}

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

0 To ocuoTnua XpnoIMOMNOIEI auTn TNV KAAdoN yia va
ONUIOUPYNOEl Evd AVTIKEIMEVO sensor event, To onoio
NAapeEXEl NANPOPOPIEC OXETIKA UE eva event aioBnTnpa.

B T0 akaTepyaoTta dedopeva alobnTnpa
E TOV TUMO TOU aioOnNTNpa nou dnuIoUPyYNoE TO CUNPBAV

B TNV akpiBeia Twv 0edoNEVWV Kal TN XPOVIKN ogpayida yia
TO cuuBav

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

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

1. MpoodiI0PICHOC AICONTAPWV KAl JUVATOTATWV TOUG.

O H avayvwpion ToOV dicONTAP®WV KAl TWV JUVATOTATWV TOUG €ival
XpNoiun €av n epapuoyn oag d1abeTel XapakTnpIoTIKa nou BaacifovTal o€
OUYKEKPIMEVOUC TUNOUC N duvaToTnTEG aIcONTRPWV.

B [ia napadeiypa, ynopei va BEAETE va avayvwpioeTe OAOUC TOUG
aloOnNTAPEC NoOU UNAPXOUV OE JIad OCUOKEUN KAl VA anEVEPYOMNOINOETE
TIC AsITOUpPYiEC epapuoyng nou BacilovTal o€ alIoONTAPEC Nou dev
unapxouv.

B Opoiwg, ynopei va BEAETE va evTonioeTe OAOUG TOUG aloBNTNPES €VOC
0edopEVOU TUNOU, N.X. KiVvNOoNg, WOTE va UMNOPEITE va ENIAEEETE TNV
gpappoyn aioonTnpwyv nou €xel Tn BEATIOTN anodoon yia TNV
gpapuoyn odac.
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Nwc xpnoiyonoleite Ta API (2)

2. MapakoAouBnon cupuBavTwyv aiIcONTAP®V.

O Eival o TpOnog e Tov onoio anokTaTe akaTtepyaoTa OedoNEVa
alodnTnpa.

O °‘Eva cupBav aiobnrtnpa cupBaivel ka0 (popd nou €vag
aiodnTneac avixveuel Hia aAAayn OTIC NAPAHETPOUG NOU HETPAEI.

O 'Eva oupBav aiobntrnpa odc napexel TEooEpd TEPAXIA NANPOPOPIWV:
B 7O OVOopa TOU aiocOnThApa Nou Evepyonoinoe To cuuBav
B TN Xpovikn o@payida yia To cuppav
B Tnv akpiBela Tou cupBavTog

B T1a 0edopEva aKATEPYAOTOU AIoBNTAPA NOU EveEpyonoinoav To cuuBav
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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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KaAec 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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LocationManager class

[0 public class LocationManager

[0 All Location API methods require the

Manifest.permission.ACCESS_COARSE_LOCATION or

Manifest.permission.ACCESS_FINE_LOCATION
permissions.

https://developer.android.com/reference/android/location/LocationManager
https://developer.android.com/training/location

https://github.com/android/location-samples/tree/main/LocationUpdates
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LocationManager class

Manifest file:
<uses-permission android:name="android.permission.ACCESS_FINE_LOCATION" />

LocationManager instance:

LocationManager locationManager = (LocationManager)
getSystemService (Context.LOCATION SERVICE) ;

LocationListener instance:

LocationlListener locationListener = new MyLocationListener();
locationManager.requestLocationUpdates (
LocationManager.GPS PROVIDER, 5000, 10, locationListener);

https://developer.android.com/training/location
https://stackoverflow.com/questions/1513485/how-do-i-get-the-current-gps-location-programmatically-in-android
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private class MyLocationListener implements LocationListener {
@Override
public void onLocationChanged (Location loc) {
editLocation.setText ("");
pb.setVisibility(View.INVISIBLE) ;

Toast.makeText (getBaseContext (), "Location changed: Lat: " +
loc.getLatitude() + " Lng: "
+ loc.getLongitude (), Toast.LENGTH SHORT) .show() ;

String longitude = "Longitude: " + loc.getLongitude() ;
Log.v (TAG, longitude);
String latitude = "Latitude: " + loc.getLatitude() ;
Log.v (TAG, latitude);

@Override

public void onProviderDisabled (String provider) {}

@Override

public void onProviderEnabled(String provider) {}

@Override

public void onStatusChanged (String provider, int status, Bundle extras) {}
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]
O https://developer.android.com/training/location

O https://developer.android.com/training/location/retrieve
-current

O https://developer.android.com/training/location/request-
updates

O http://rdcworld-android.blogspot.com/2012/01/get-
current-location-coordinates-city.html

O https://stackoverflow.com/questions/1513485/how-do-i-
get-the-current-gps-location-programmatically-in-
android

https://developer.android.com/training/location 105
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Android Developer Guides

G %) httpsy//developer.android.com/guide

developers s

DOCUMENTATION

Overview Guides

App Basics
Introduction

Build your first app
App fundamentals
App resources

App manifest file

Devices
Device compatibility

Tablets, large screens, and
foldables

Wear

Android TV
Android for Cars
Android Things

Chrome 0S devices

App architecture
Introduction

Guide to app architecture
Architecture Components
App entry points

App navigation
Dependency injection

App Startup

Platform Android Studio Google Play Jetpack Kotlin Daocs Games

Reference Samples Design & Quality

Android Developers > Docs > Guides

Developer Guides -

Welcome to the Android developer guides. These
documents teach you how to build Android apps using
APls in the Android framework and other libraries

If you're brand new to Android and want to jump into
code, start with the Build Your First App tutorial.

And check out these other resources to learn Android
development:

» Codelabs: Short, self-paced tutorials that each

Was this helpful? iy 4o

cover a discrete topic. Most codelabs step you
through the process of building a small app, or
adding a new feature to an existing app

» Courses: Guided training paths that teach you how to build Android apps

« Online training: If you prefer to learn online with videos, check out the Developing Android Apps with Kotlin course

on Udacity (trailer embedded here), and other online courses below.

Otherwise, the following is a small selection of essential developer guides that you should be familiar with

Essential documentation

inkent Intent @

ustin Atyss

Aetivity() , ! onCrer

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

107


https://developer.android.com/guide/index.html

OdnYIeC yia TNV NpwTN 04ac papuoyn

O (2] https://developer.android.com/training/basics/firstapp

developers %

DOCUMENTATION

Overview Guides

App Basics

Introduction

Build your first app
Overview
Create an Android project
Run your app
Build a simple user interface
Start another activity

App fundamentals

App resources

App manifest file

Devices
Device compatibility

Tablets, large screens, and
foldables

Wear

Android TV
Android for Cars
Android Things

Chrome OS devices

Jetpack Kotlin Docs Games

Design & Quality

Android Basics > Docs > Guides Was this helpful? 5 G

Build your first app -

This section describes how to build a simple Android app. First, you learn how to create a "Hello, World!" project with
Android Studio and run it. Then, you create a new interface for the app that takes user input and switches to a new
screen in the app to display it.

Before you start, there are two fundamental concepts that you need to understand about Android apps: how they provide
multiple entry points, and how they adapt to different devices.

Apps provide multiple entry points

Android apps are built as a combination of components that can be invoked individually. For example, an activity is a
type of app component that provides a user interface (Ul).

The "main" activity starts when the user taps your app's icon. You can also direct the user to an activity from elsewhere,
such as from a notification or even from a different app.

Other components, such as WorkManager, allow your app to perform background tasks without a Ul

After you build your first app, you can learn more about the other app components at Application fundamentals.

20voeopog: https://developer.android.com/training/basics/firstapp/index.html
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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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