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Android Yazilim Ortami
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What i1s Android?

« Android Is a software stack for mobile devices
that includes an operating system, middleware
and key applications.

 The Android SDK provides the tools and the
APIls necessary to begin developing
applications on the Android platform.

» Applications are written using the Java and run
on Dalvik, a custom virtual machine specifically
designed for embedded use. Dalvik runs on top
of a stripped down Linux kernel.

BLM401 Dr.Refik SAMET 4



Architectural Overview

* The Android environment is built on top of a
Linux kernel and includes a set of C/C++
libraries, the Android Runtime environment, an
Application Framework and a set of core
applications as described in the diagram
above.
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Linux Kernel

At the base of the Android environment Is a
stripped down Linux Kernel.

The release of the environment uses Linux
kernel version 2.6 and up.

Linux IS used to communicate with the mobile
phone’s hardware and Android supports
multiple phone processors.

Much of the Android work though happens in
the layers above the OS.
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Timeline of Linux kernel versions
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Android Runtime

e The Android runtime environment consists of
a set of core libraries and virtual machine.

* The core libraries provide most of the
functionality available in the core libraries of
the Java programming language.

* On conventional computing devices software
runs directly on the operating system kernel
but an Android application runs in its own
process, with its own instance of the Dalvik
virtual machine.
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Android Runtime

» Dalvik is not your typical JVM though it's very
similar.

* The Dalvik VM executes files in the Dalvik
Executable (.dex) format which Is optimized
for minimal memory footprint.

 The VM Is register-based, and runs classes
compiled by a Java language compiler that
have been transformed into the .dex format by
the Iincluded "dx" tool.

]
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Libraries

 Android includes a set of C/C++ libraries used
by various components of the Android system.

* These capabillities are exposed to developers
through the Android application framework.

« Some of the core libraries are listed below:
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Libraries

« System C library - a Berkeley Software
Distribution (BSD) - derived implementation of
the standard C system library (libc), tuned for
embedded Linux-based devices

 Media Libraries - based on PacketVideo's
OpenCORE; the libraries support playback
and recording of many popular audio and
video formats, as well as static image files,
including MPEG4, H.264, MP3, AAC, AMR,
JPG, and PNG
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Libraries

« Surface Manager - manages access to the
display subsystem and seamlessly
composites 2D and 3D graphic layers from
multiple applications

* LibWebCore - a modern web browser engine
which powers both the Android browser and
an embeddable web view

 SGL (Scalable Graphics Library) - the
underlying 2D graphics engine
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Libraries

« 3D libraries - an implementation based on
OpenGL ES 1.0 APIs; the libraries use either
hardware 3D acceleration (where available) or
the included, highly optimized 3D software
rasterizer

* FreeType - bitmap and vector font rendering

« SQLIite - a powerful and lightweight relational
database engine available to all applications
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Application Framework

Developers have full access to the same
framework APIs used by the core applications.

he application architecture is designed to
simplify the reuse of components;

Any application can publish its capabilities and
any other application may then make use of
those capalbilities.

This same mechanism allows components to
be replaced by the user.
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Application Framework

» Underlying all applications is a set of services
and systems, including:

* Arich and extensible set of Views that can be
used to build an application, including lists,
grids, text boxes, buttons, and even an
embeddable web browser

» Content Providers that enable applications to
access data from other applications (such as
Contacts), or to share their own data
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Application Framework

* A Resource Manager, providing access to
non-code resources such as localized strings,
graphics, and layout files

* A Notification Manager that enables all

applications to display custom alerts in the
status bar

» An Activity Manager that manages the life

cycle of applications and provides a common
navigation back-stack
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Applications

* Android ships with a set of core applications
iIncluding an emaill client, SMS program,
calendar, maps, browser and others.

 All applications are written using the Java
programming language syntax.

* A java application written for Android Is not
compatible with Java programs written for the
Java SE and Java ME platforms.
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UYGULAMALARIN YAPISI (1/1)

*Android isletim sisteminde bir uygulama
baska bir uygulamayi kodu ile ilgili herhangi
bir islem yapmadan kullanabillir.

Bunun icin uygulamalarin belli bilesenlerinin
baska uygulamalar tarafindan calistirilabiliyor
olmasi gereklidir.

*Bu da ancak bu bilesenlerin Java nesnelerini
olusturmakla mumkundur.

*Bu yuzden uygulamalardaki bilesenlerin de
birden fazla giris noktasi olabilir.
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UYGULAMA BILESENLERI (1/2)

* Temel dort uygulama bileseni vardir:

1) Aktiviteler (Activity);

2) Servisler (Services);

3) Yayin Alicilari (Broadcast Receiver);

4) Igerik Saglayicilari (Content Providers).

* Bir uygulama bu bilesenlerden en az bir
tanesinden olusabilecegi gibi tum
bilesenleri de kullanabilir.
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Android bilesenlerinin birbiriyle
bilgi alisverisine genel bir érnek

Broadcast Receiver
(Yayin Alicisi)
bileseni

Services

(Servisler)
bileseni

Content Provi Services

A\ (Bilgi, Veri, iger (Servisler)
4 \ Sagdlayici) bileseni
/) bileseni
- \/\/

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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AKTIVITELER BILESENI (1/14)

« Gorsel ara yuz sunar: metin kutulari,
fotograflar, menu elemanlari, dugmeler, vb.

« Kullanicilarla etkilesimlidir

 Birden fazla olabilir ve aktiviteler bir birinden
bagimsizdir

 Activity sinifindan turetilmis bilesenlerdir

 Belli kurallar dahilinde bir diger aktiviteyi
baslatabillir
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7~ \Activities(Aktiviteler, Vazifeler, Etkinlikle

bileseni nedir? Ne ise varar?

)

¢ Kullanicilarin ekranda gorup etkilesimde
bulundugu formlar, digmeler, metin kutulari
Kisaca ara yuzlerin hepsinin bir ekranda
goéruntilenmesine aktivite denir.

¢ Aktivite kullanicilardan ya bilgi girisi alir yada
kullaniciya bir bilgi sunusu yapar.

Y% Bir Android uygulamasi calisirken cihazimizin
ekraninda o anda ne goéruyorsaniz iste o
gorunen ekran bir aktivitedir.

&

¢ Goérsel olarak kullanici ara yuzlerini bize getirir.

/

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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- Activities(Aktiviteler) bileseni denince
aklimiza ilk olarak neler gelmedir?

* Gorsel ara yuzler sunarlar.

7,'1? Kullanicilarla etkilesim icindedirler.

i& Bir uygulamada en az bir tane Aktivite olmahldir.
ﬁ Bir uygulamada birden fazla Aktivite de olabilir.
* Butun Aktiviteler calisirken birinden bagimsizdir.
ﬁ Bir aktivite baska bir aktiviteyi kullanabilir.

* Bir aktivite baska bir aktiviteyi de cagirabilir.

S'¢ Aktivitelerin 3 temel hali vardir.
1-Calisan Aktivite

2-Bekleyen Aktivite
@ 3-Durdurulan Aktivitedir.

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri

BLM401 Dr.Refik SAMET 24



/& Aktivite Durumlari

¢ 1-Calisan Aktivite
Aktivite ekrani ile kullanici etkilesim icindedir.
AKktif olarak bilgi alisverisleri yapiimaktadir.

il? 2-Bekleyen Aktivite
Aktivite arka planda calismasina devam
etmektedir. Cihazimizda eger bellek sikintisi

yok edilebilirler.
¢ 3-Durdurulan Aktivite

Aktivitenin calistigi bellek kismi serbest

olursa en son kalinan yerdeKki verilerle
@ calismasina devam edecektir.

yasanirsa bekletilen aktiviteler sistem tarafindan

Aktivite durdurulmustur ve calismaz vaziyettedir.

birakilmistir. Eger aktivite tekrardan calistirilacak

/

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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Activity Lifecycle (Aktivite Yasam Dongusu)

Yeterli bellek alani yoksa Starting

durdurulan aktivite ' Baslatiliyor

sistem tarafindan .

otomatik olarak . * Egg:'ﬁ:'&?ﬂ ,
snnlandlrlllr; Lt unﬁesume{] 2,

Runing
alhistirihyor

- onRestart(] %

onPause()

. Aktivite
e onResume gorinme=.

.QD Stopped ,L_‘ s Paused !

- urduruluyor -« onStop() ~ Bekletiliyor |

-
-

Uzun siire
bekletllen aktivite
sistem tarafindan

otomatik olarak
sonlandirilir.

onDestroyi()

> Destroyed ’
Sonlandiriliyor

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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onStop()
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J
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being destroyed by the system

*

onDestroy()

:
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AKTIVITELER BILESENI (7/14)

* There are three key loops you may be
Interested in monitoring within your activity:

1) The entire lifetime
2) The visible lifetime
3) The foreground lifetime

BLM401 Dr.Refik SAMET 29



AKTIVITELER BILESENI (8/14)

1) The entire lifetime of an activity happens
between the first call
to onCreate(Bundle) through to a single
final call to onDestroy(). An activity will do
all setup of "global" state in onCreate(),
and release all remaining resources in
onDestroy().

BLM401 Dr.Refik SAMET 30


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

AKTIVITELER BILESENI (9/14)

For example, Iif it has a thread running In the
background to download data from the
network, it may create that thread In
onCreate() and then stop the thread in
onDestroy().

BLM401 Dr.Refik SAMET 31



AKTIVITELER BILESENI (10/14)

2) The visible lifetime of an activity happens
between a call to onStari() until a
corresponding call to onStop(). During this
time the user can see the activity on-screen,
though it may not be in the foreground and
Interacting with the user. Between these two
methods you can maintain resources that are
needed to show the activity to the user

BLM401 Dr.Refik SAMET 32
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AKTIVITELER BILESENI (11/14)

For example, you can register

a BroadcastReceiver in onStart() to monitor for
changes that impact your Ul, and unregister it in
onStop() when the user no longer sees what you are
displaying. The onStart() and onStop() methods can

be called multiple times, as the activity becomes
visible and hidden to the user.
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http://developer.android.com/reference/android/content/BroadcastReceiver.html

AKTIVITELER BILESENI (12/14)

3) The foreground lifetime of an activity
happens between a call to onResume() until a
corresponding call to onPause(). During this
time the activity is In front of all other activities
and interacting with the user. An activity can
frequently go between the resumed and

paused states -- for example when the device goes
to sleep, when an activity result is delivered, when a
new intent is delivered -- so the code in these
methods should be fairly lightweight.
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http://developer.android.com/reference/android/app/Activity.html
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AKTIVITELER BILESENI

The entire lifecycle of an activity
the following Activity methods. All
hooks that you can override to do

(13/14)

IS defined by
of these are
appropriate

work when the activity changes state. All
activities will implement onCreate(Bundle) to

do their initial setup; many will also

iImplement onPause() to commit c
data and otherwise prepare to sto
with the user. You should always cal

nanges to
0 Interacting

up to your

superclass when implementing these methods.

BLM401 Dr.Refik SAMET
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AKTIVITELER BILESENI (14/14)

public class Activity extends ApplicationContext {
orotected void onCreate(Bundle savedinstanceState);
orotected void onStart();

orotected void onRestart();

orotected void onResume();

protected void onPause();

orotected void onStop();

orotected void onDestroy();

}

BLM401 Dr.Refik SAMET 36




SERVISLER BILESENI (1/10)

Gorsel ara yuz sunmazlar

Kullanicilarla direk etkilesimleri yok dolayli
olarak etkilesimlidirler

Birden fazla olabilir ve servisler bir birinden
bagimsizdir

Genel olarak kullanici arayuzunde gorev
almazlar.

Service sinifindan turetilmis ve arka planda
calisan bilesenlerdir.

BLM401 Dr.Refik SAMET 37



SERVISLER BILESENI (2/10)

Android multi-tasking modunu destekliyor.

Bu da servisler arka planda calisirken on
planda baska islerin yapmasini saglar.

Servislerle ile baglantiy! diger uygulama
bilesenleri kurar.

Diger bilesenler bir servisi baslatip,
durdurabilir veya calisan bir servisle baglanti
kurup servisten destekledigi islevleri yerine
getirmesini isteyebillir.

BLM401 Dr.Refik SAMET 38



a Activities(Aktiviteler) Bileseni ve )
Services(Servisler) Bileseni lliskisi

Y Aktivitelerin Ihtiyaci olan verilerin ve
hizmetlerin saglanmasinda rol
almaktadirlar.

Y% Kullanici ile bilgi alis verisi yaparak
gosterilen formlarin hepsi ise birer
aktivitedir.

¢ Bir Android uygulamasinda en az bir
aktivite bulunur.

& P

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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e Activities(Aktiviteler) Bileseni ve
Services(Servisler) Bileseni lliskisi

* Mobil cihazlarda ayni anda birden
fazla aktivite bir cihazin ekraninda
aktif olarak goésterilmez.

*Qaglrllan aktivite haricindeki diger
aktiviteler calismalarini cihazin arka
planinda bekleme durumuna
sardarar.

*Alt yapida aktivitelerin varliklarini
sorunsuzca surdidrmeyi garanti eden

(2

servisler bilesenidir.
3 Y

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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7~ \Android projelerimizde biitiin

bilesenleri ayni anda kullanabilir miyiz

y

<’ Butin Android bilesenleri bir birlerine
baglidirlar.

DAY Uygulama sonlanip kapatilana kadar
etkilesim icindedirler.

i? Bir uygulamanin arka plana alinmasi
kapatilmasi demek degildir.

ﬁ Kapatilmadan kastimiz uygulamanin
bellekteki kapladigl alanin tamamen

( ) bellekten silinmesidir.

_/

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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a Services(Servisler) bileseni nedir?
Ne ise yvarar?

)

S°¢ Aktivitelerin her biri bir uygulama &zelligi
tasimaktadir.

* Bir aktivite ile ¢alisirken diger aktivitelerin
tamamini sonlandirip kapatilmasi hicte hos bir
durum degildir.

S7¢ Arka planda galismasina devam eden
uygulamalarin(aktivitelerin) muhatabi en az bir
servis bilesenidir.

* Bir aktiviteyi birden fazla servis bileseni de
organize edebilir.

* Aktivitelerin kapatilmadan arka planda varliklarini

&

surdirmesi devam servisler bileseni ile saglanlr/

BLM

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri

401 Dr.Refik SAMET
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@ Servislerin kac durumu vardlr?>

Servislerin 4 temel hali vardir.
v 1-ilk defa cagirilan Servis
Y¢ 2-Calisan Servis

< 3-Bekletilen Servis

pA¢ 4-Sonlandirilan Servis

2 P

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri

BLM401 Dr.Refik SAMET 43



(2

Servisler bilesenin yasam doénglisiinde

/
( } kullanilan metotlar.

Aktivite yasam déngusinde kullanilan
metotlarin calismasi servisler bilesenini de
etkiler.

void onCreate(),

void onStart(Intent intent),

void onDestroy(),

|IBinder onBind(Intent intent),
boolean onUnbind(Intent intent),
void onRebind(Intent intent)

Bu servis metotlarinin calismalar bir

birlerine baglidir.

/

BLM401

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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BLM401

Active
Lifetime

All clients unbind by calling
unbindService()

.

' onUnbind() '
v

onDestroy()

Unbounded Bounded

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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/C% Context Sinifi ve Servisler Bileseni lliskisi >

y< Android isletim duzeninde
kaynaklara erisimlerde
aktiviteler ve servisler
Context sinifindan
yararlanmaktadirlar.

3< Verilere erisme sz konusu
oldugu durumlarda alt
yapida Context sinifi

@ devreye girmektedir.

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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YAYIN ALICILARI BILESENI (1/8)

* Gorsel ara yuz sunmazlar ve uygulamalarin
isteklerine gore gerekli islemleri yaparlar.

« Kullanicilarla direk etkilesimleri yok dolayl
olarak etkilesimlidirler

 Birden fazla olabilir ve yayin alicilari bir
birinden bagimsizdir

* Bir aktiviteyi ve servisi cagirip kullanabilir

* BroadcastRecelver sinifindan turetilmis
bilesenlerdir.

BLM401 Dr.Refik SAMET a7



YAYIN ALICILARI BILESENI (2/8)

* Genelde yayinlar Android tarafindan yapilir.
* Uygulamalar kendileri de yayin yapabilirler.

« Uygulamalar diger uygulamalarin yaptiklari
yayinlari da alabillir.

* Yayin alicilar aldiklari yayina gore bir
aktivite baslatabilir veya bir sekilde
kullanicinin dikkatini gekecek seyler — muzik
calma, cihazi titretme, vb. — yapabillirler.

BLM401 Dr.Refik SAMET 48



YAYIN ALICILARI BILESENI (3/8)

» Android sistem icin onemli gordugu
durumlarda (ornegin, pil azaldiginda, guc
baglantisi yapildiginda, cihaz kapanirken,
vb.) uygulamalarin gerekiyorsa kendi
iIslemlerini yapmalari, bazi durumiar icin
onlemlerini almalari igcin “yayin yapar”.

BLM401 Dr.Refik SAMET 49



YAYIN ALICILARI BILESENI (4/8)

* Uygulamasinin sistemde yapilan herhangi bir
yayindan haberdar olmasini isteyen
yazilimcilar, yayin almak istedikleri olaylar icin
uygulamayi “kayit” ettirirler ve boylelikle
kaydolunan olay oldugunda Android
uygulamayi haberdar eder.

« Uygulama da yayini aldiginda yani bir olayin
oldugunu ogrendiginde ona gore islem yapar.

BLM401 Dr.Refik SAMET 50



Ne ise yarar?

a )Broadcast Receiver (Yayin Alicisi) Bileseni nedir

D

*Android Isletim dizeni tarafindan
verilen mesajlarin muhatabi yayin
alicilardir.

aktiviteyi veya servisi baslatabilirler.
i\\?Duruma gore kullanicinin dikkatini

cekecek mizik calma, cihazi titretme
gibi islemler yapabilirler.

&

*Yayln alicilari aldiklari yayina goére bir

/

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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/C% Intent nesnesi nedir? Ne ise yarar?D

¢ Intent nesnesi aktivitelerin, servislerin
ve yayin alicilarin aktiflestiriimesinde
kullanilan metoda ait bilgileri, mesajlari
blnyesinde barindirarak saklar.

ﬁ Android igsletim duzenindeki meydana
gelen degisikliklerden Broadcast |Intent

(Yayin Niyeti) uygulamalari haberdar
eder.

ﬂ? Broadcast Receiver (Yayin Alicisi)
@ bileseni Intent hesnesi olmadan saglikili

calisamaz.
/

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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Broadcast Intent(Yayin Niyeti)

- ANDROID UYGULAMASI A N
- -
Aktivite Intents Aktivite
1 (Niyetler) 2
N
\_ ~ =7 —
-l
<" @ 7
z ANDROID UYGULAMASI B \_
- N
Aktivite L Aktivite
4 (Niyetler) 3
)
\_ ~ /

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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Broadcast Receiver (Yayin Alicisi) ile
Intents (Niyetler, Kasitlar) lliskisi

Intents(Niyetler)

N

And ra:')ld €y
Isletim
Duzen

|
|

Y

O

Broadcast
Receilver

(Yayin Alicisi)

1

Intents(Niyetler)

Kaynak: http://www.slideshare.net/mimaraslan/android-seminerleri
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ICERIK SAGLAYICILAR (1/2)

« Uygulamanin sabit oldugu verilere diger
uygulamalarin ulasmasini saglar.

ContentProvider sinifindan turetilmis
bilesendir.

Veriler dosya sisteminde, SQLite verl
tabaninda veya baska bir metotla
tutulabilir.
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ICERIK SAGLAYICILAR (2/2)

* Tanimlanmis belli fonksiyonlari ile tuttuklari
veriye diger uygulamalarin ulasmasini veya
ayni tipte veri kaydedilmesini saglarlar.

* Diger uygulamalar ContentResolver
nesnelerini kullanarak bir igerik saglayici ile
etkilesimde bulunabillirler.
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