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Platforma Android

1. Arhitectura platformei Android
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Arhitectura platformei Android

o platforma deschisa

©)

pentru dezvoltare software pentru terminale mobile

o gandita ca o stiva software completa care include

©)

©)

©)

©)

©)

un sistem de operare deschis

biblioteci (native)

un middleware (Android Runtime — partial nativ, partial scris in Java)
un framework de aplicatii (scris in Java)

si aplicatii (scris in Java)

APPLICATIONS
APPLICATION FRAMEWORK

LIBRARIES ANDROID RUNTIME
LINUX KERNEL
Mu:rosoft
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Arhitectura platformei Android

Arhitectura platformei Android

APPLICATIONS

Phone

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Notification

Package Manager Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager e Core Libraries

OpenGL | ES | FreeType

SGL y | ssL

LINUX KERNEL

Flash Memory Binder (IPC)
Driver Driver

Wik Driver Drivers Management (0

Microsoft®
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éﬁ% Arhitectura platformei Android

Arhitectura platformei Android

Pornind de jos in sus arhitectura e bazata pe nucleul sistemului de operare Linux 2.6
— ca nivel de abstractizare al hardware-ului
— care ofera servicii sistem cum sunt
— Securitatea
— managementul memorieli
— managementul proceselor
— 0 stiva de retea

— un model de drivere (care acopera majoritatea dispozitivelor)

LINUX KERNEL

Flash Memory Binder (IPC)
Driver Driver

ey Audio Power N
WIFi Driver Drivers Management ¢
Microsoft:
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é; Arhitectura platformei Android
=
Arhitectura platformei Android

Urmatorul nivel este format din bibliotecile native scrise in C/C++
— capabilitati utilizate de diversele componente ale sistemului Android
— expuse dezvoltatorilor prin intermediul framework-ului Android
— libc — biblioteca sistem C adaptata pentru dispozitive bazate pe Linux
— Media Libraries — suport pentru inregistrare/redare audio/video/imagini

— Surface Manager — gestioneaza accesul la subsistemul de afisare si
compunerea nivelurilor grafice 2D si 3D ale aplicatiilor

LIBRARIES

Surface Manager

" OpenGL | ES

LINUX KERNEL Microsoft®
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é) Arhitectura platformei Android @

Arhitectura platformei Android

— LibWebCore — un motor pentru browser Web modern care sta la baza
browserului Android si a embeddable web view

— SGL — motorul grafic suport 2D

— OpenGL ES — motorul grafic suport 3D — utilizeaza fie accelerarea 3D
hardware (daca e valabila) fie un software inclus, puternic optimizat 3D

— FreeType — motorul pentru afisarea bitmap si vector a fonturilor

— SQLite — un motor puternic si simplu pentru baze de date relationale
disponibil tuturor aplicatiilor

LIBRARIES

Surface Manager

" OpenGL | ES

LINUX KERNEL Microsoft®
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é; Arhitectura platformei Android
=
Arhitectura platformei Android

Urmatorul nivel este platforma de executie Android Runtime
— principala componenta a ei fiind masina virtuala (VM) Dalvik
— care executa coduri de octeti (bytecodes) numite .dex
— obtinute prin conversie din fisiere sursa Java .class si .jar
— eficientizate pentru procesoare mici si lente si memorie redusa
— permite executia in procese separate, fiecare in propria instanta a VM

— care este eficientizata pentru executia mai multor VM

LIBRARIES ANDROID RUNTIME

T —_— " Meda A Brart
Surface Manager P ework Core Libraries

OpenGL | ES FreeType

SGL ssL libe - ' - —
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é; Arhitectura platformei Android
=
Arhitectura platformei Android

Platforma de executie Android Runtime
— contine si un set de biblioteci nucleu
— scrise in limbajul de programare Java
— care ofera majoritatea functionalitatilor

— disponibile in bibliotecile nucleu ale limbajului de programare Java

LIBRARIES ANDROID RUNTIME

T —_— " Meda I —— ibrari
Surface Manager Franework Core Libraries

OpenGL | ES FreeType

SGL SSL libe ' ' — :
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é; Arhitectura platformei Android
=
Arhitectura platformei Android

Deasupra bibliotecilor native si a platformei de executie se afla un framework al
aplicatiilor

— care este un set de instrumente (toolkit) si API-urile lor
— scris complet in limbajul de programare Java
— utilizat de toate aplicatiile
— atat cele care vin cu telefonul, cum este aplicatia Home
— cat si de aplicatiile de pe telefon (phone apps)
— fie scrise de Google

— fie scrise de alti dezvoltatori

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telepho Resource Notification
Package Manager Mmage?-y Manager Manager

LIBRARIES ANDROID RUNTIME Microsofte
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é; Arhitectura platformei Android
=
Arhitectura platformei Android

Setul de instrumente (servici si sisteme) oferit de framework include

— un set complex si extensibil de elemente GUI (Views) — utilizate pentru a
construi o aplicatie, incluzand liste, butoane, si chiar un browser Web incapsulabil

— Content Providers — permit aplicatiilor sa acceseze date de la alte aplicatii
(cum ar fi Contacts), sau sa partajeze datele proprii

— Resource Manager — furnizeaza acces la resurse non-cod cum ar fi sirurile
de caractere localizate (dependente de limba), grafice si fisiere layout

— Notification Manager — permite aplicatiilor afisarea unor alerte in bara de stare

— Activity Manager — gestioneaza fazele vietii al aplicatiilor si furnizeaza un
Istoric al navigarii (backstack)

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telepho Resource Notification
Package Manager Manage?’y Manager Manager

LIBRARIES ANDROID RUNTIME Microsoft:

UPB - ETTI - Curs TPI 29.04.2014 11 .N ET




<

——

Arhitectura platformei Android

Arhitectura platformei Android

Furnizand o platforma de dezvoltare deschisa

— dezvoltatorii au acces complet la API-urile framework folosite de aplicatiile
nucleu

— dezvoltatorii sunt liberi sa profite de accesul la hardware, la informatia de

localizare, sa execute servicii background, sa seteze alarme, sa adauge notificari
In bara de stare, si multe altele

— arhitectura aplicatiilor e proiectata pentru a simplifica reutilizarea
componentelor

— orice aplicatie poate sa isi publice capabilitatile si orice alta aplicatie

poate utiliza aceste capabilitati (subiect al unor constrangeri de securitate
Impuse de framework)

— acest mecanism permite inlocuirea componentelor de catre utilizator
APPLICATION FRAMEWORK

g Window Content
Activity Manager Manager Providers

Telepho Resource Notification
Package Manager Manage?’y Manager Manager

LIBRARIES ANDROID RUNTIME Microsoft:
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é; Arhitectura platformei Android
=
Arhitectura platformei Android

Deasupra framework-ului aplicatiilor se afla aplicatiile Android
— scrise complet in limbajul de programare Java

— atat cele care vin cu telefonul, cum sunt aplicatile Home, Contacts, Phone,
Browser

— cat si de aplicatiile de pe telefon (phone applications)
— fie scrise de Google

— fie scrise de alti dezvoltatori

APPLICATIONS |

Home Contacts Phone Browser )
APPLICATION FRAMEWORK

UPB - ETTI - Curs TPI 29.04.2014 13 .N ET

nJ

Microsoft®




éﬁ Arhitectura platformei Android

Arhitectura platformei Android Sl

Exemplu de arhitectura | /\Pplications Applcation B
pentru power Wl=r'|av_';'Wa_kaLD|:k(...J:
management Wirelaase)
Applications S——
F ramewor k Android.os PowerManager

Power
Android os Power

http://pdk.android.com/online-pdk/guide/
power_management.htmi PowerManagerService

Andorid. server PowerManagerSenvice

Libraries X
(user space) SUEEREEE

Android Power Managament
idriversfandroid/power.c

Linux Kernel

Android_register_early_suspend(}
Android_register_early_resumel)

Linux Power Management N

Microsoft®
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Arhitectura platformei Android Feet

Exemplu de arhitectura
pentru suport audio

Recorder App Media Player App

Applications

ADD“CHUOHS MediaRecarder MediaPlayer
F ra m eW O‘ r k figvafandroid/media flava/androldimedia

Libraries Media Recorder MediaFlayer
(user space) s/ ankokd fibsimedia

AudioFlinger
fzervers/andicflinger

http://pdk.android.com/online-pdk/guide/
audio.html

AudicHardwarelnterface
fzerversfaudioflinger

Froprietary Aduio
Libraries

Linux Kernel

ALSA Kernel Driver N

Microsoft®
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Arhitectura platformei Android

Exemplu de arhitectura
pentru conectivitate

Bluetooth

http://pdk.android.com/online-pdk/guide/
bluetooth.html

Sellings APP

Phone App

Applications

Applications
Framework

Headset /
Handsfres

RFCOMM

L ibraries

(user space) Framework

Linux Kernel BT Power
o Ot

uart driver

Bluetooth
Chipset

Hardware
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Arhitectura platformei Android =
Exe_mplu de Applications e

arhitectura pentru

suport camera / Applications

video Framework

SurfaceHolder SurfaceHolder

JMI

I_ | b raries Binder IPC Camera Media Recorder
( U S e r 5 D a C e } (Isurface) flibs/hardware/camera Service
Binder IPC

Flinger

Camera Service (ICS)
Iservers/camera

SurfaceFlinger
fsarversisurfaceflinger

OpenCORE Audio HAL

http://pdk.android.com/online-pdk/guide

[
|
|
|
{
|
camera.html |
| +
: CameraHardwarelnterface OMX
| finclude/uifCamearaHardwaralnterface h
| 3
|
|
|
| L
|
|
|

Proprietary Camera

Linux Kernel Proprietary Video

Libraries

idev/video

V4L2 Kernel Driver N

Microsoft®
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é@ Arhitectura platformei Android

Arhitectura platformei Android

Exemplu de
arhitectura pentru
suport servicii
telefonie

http://pdk.android.com/online-pdk/guide/
telephony.html

Applications Phone Application

Call Tracker

SMS3 Dispatch Service Track

ar

Data Tracker

ADDHCHUDH Phone
F ramewo rk fjavafandroiditelaphony

RIL

fjavalandroid/telephomyigsm

Unix.

Libraries
(user space)

Radio Daemon (rild)
Jcommands/rild

Vendor RIL

systemlibs/libri-vendor so

Packet Service

Linux IP Stack

Linux Kernel

Packet Driver

FFF, for example

Baseband Baseband
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