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* Android’s architecture is
structured into multiple
layers of abstraction
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An Overview of Android’s Layered Architecture

* Android’s architecture is
structured into multiple
layers of abstraction

The Android Linux kernel
controls hardware &
manages system resources

APPLICATIONS
Home Dialer SMS/MMS M Browser Camera Alarm Calculator

Contacts Voice Dial Email Calendar Media Player  Photo Album Clock

APPLICATION FRAMEWORK

Window
Manager

View Notification

Content Providers System Manager

Activity Manager

Location
Manager

Telephony

Package Manager Manager

Resource Manager

ANDROID RUNTIME

Core Libraries

LIBRARIES

Surface Media SQLite WebKit

Manager Framework

Audio

OpenGL|ES Manager

FreeType SSL AR DalVikVirttal IMachies
HARDWARE ABSTRACTION LAYER

Graphics Audio Camera Bluetooth GPS Radio (RIL) WiFi

LINUX KERNEL

Shared Memory

Bluetooth Driver Driver

Display Driver Camera Driver Binder (IPC) Driver

Audio Power
Drivers Management

USB Driver Keypad Driver

WiFi Driver




An Overview of Android’s Layered Architecture

» Android’s architecture is
structured into multiple
layers of abstraction

Several middleware layers
provide higher-level
reusable services to apps
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An Overview of Android’s Layered Architecture

» Android’s architecture is
structured into multiple
layers of abstraction

The application layer
provides nicely packaged
functionality to end-users
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An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons
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An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons, e.g.
* Enhance systematic software reuse : — .
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productivity & improving software quality Ha rdwa re

See en.wikipedia.org/wiki/Code_reuse#Systematic_software reuse
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An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons, e.g.
* Enhance systematic software reuse : —
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An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons, e.g.

* Enhance systematic software reuse : —
Applications

Application
Frameworks

Native VM &
L|brar|es Runtime

o

Operating System
Enable apps to run concurrently over Ke rnel
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various types of multi-core haradware
Ha rd ware
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An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons, e.g.
" Applications__
* Enable “plug & play” replacement of 28 ——

certain layer implementations Application
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An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons, e.g.

* Enable “plug & play” replacement of ,pp—
certain layer implementations Application
Frameworks
~ Native VM &

Libraries Runtime
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An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons, e.g.
Applicati
* Enable "plug & play” replacement of

certain layer implementations Application
Frameworks

Native VM &
Libraries Runtime
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Effects of updates can be confined to the layer whose implementation changes




An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons, e.g.

' Application
, Frameworks
e Reduce the complexity of APIs that _

app developers must understand Native VM &
PP P Libraries Runtime

" Hardware Abstraction
Layer

Operating System
Kernel

See en.wikipedia.org/wiki/Facade pattern
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An Overview of Android’s Layered Architecture

Layering is applied in complex systems like Android for several reasons, e.g.
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An Overview of Android’s Layered Architecture

 Layering is applied in complex systems like Android for several reasons, e.g.

a Application _
Frameworks

Native VM &

Libraries Runtime
* Enable use of popular protocols, APIs, , -
& programming languages Hardwa"facgftradm“
* These popular protocols & APIs 5
are available in open-source form peralt(ri::/ e

Ha rdware

See source.android.com & source.android.com/source/building-kernels.html
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End of Layered Architectures:
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