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Overview of Android’s Middleware Infrastructure

« Android’s middleware infrastructure provides reusable capabilities that

extend hardware-centric OS
kernel & protocol mechanisms
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« Android’s middleware infrastructure provides reusable capabilities that
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« Android’s middleware infrastructure provides reusable capabilities that
extend hardware-centric OS p——. | ——
kernel & protocol mechanisms
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See en.wikipedia.org/wiki/Linux_kernel#Licensing terms
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This layer is composed of several middleware elements




Overview of Android’s Middleware Infrastructure

« Android’s middleware infrastructure provides reusable capabilities that
extend hardware-centric OS APPLICATIONS

. Home Dialer SMS/MMS M Browser Camera Alarm Calculator
k | & protocol h =
e rn e p ro OCO m eC a n I s m S Z Contacts Voice Dial Email Calendar Media Player  Photo Album Clock
=)
E APPLICATION FRAMEWORK
f% Activity Manager m:fgg Content Providers S\y/sisrm N&jﬁ;gg?n
d Ru ntl me & I I bra rl es Iaye r ™M Package Manager Tﬂ:ﬁ:;;y Resource Manager IF%C:;;;? .
° A d 'd t' LIBRARIES ANDROID RUNTIME
n rOI ru n I m e Surface Media i ; Core Libraries
U Manager Framework SQlite WebKit
: OpenGLIES * \anoar | FreeType ssL
+ HARDWARE ABSTRACTION LAYER
O

Graphics Audio Camera Bluetooth GPS Radio (RIL) WiFi

LINUX KERNEL

C

Bluetooth Driver Sharelgrf:ee'r-nory Binder (IPC) Driver

This element is composed of two parts




Overview of Android’s Middleware Infrastructure

« Android’s middleware infrastructure provides reusable capabilities that

extend hardware-centric OS
kernel & protocol mechanisms

* Runtime & libraries layer
« Android runtime

A managed execution
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APPLICATIONS

SMS/MMS M
Media Player  Photo Album

APPLICATION FRAMEWORK

Java/INI

LIBRARIES

o SQLite

Framework WebKit

OpenGL|ES FreeType SSL

Audio
Manager

HARDWARE ABSTRACTION LAYER

C++/C

Audin Camera Bluetooth GPS Radio (RIL) WiFi

LINUX KERNEL

See source.android.com/devices/tech/dalvik
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Overview of Android’s Middleware Infrastructure

« Android’s middleware infrastructure provides reusable capabilities that

extend hardware-centric OS
kernel & protocol mechanisms

* Runtime & libraries layer
« Android runtime

This managed execution
environment is optimized for
mobile device constraints
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See sites.google.com/site/io/dalvik-vm-internals
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Overview of Android’s Middleware Infrastructure

« Android’s middleware infrastructure provides reusable capabilities that

extend hardware-centric OS
kernel & protocol mechanisms

* Runtime & libraries layer
« Android runtime
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See en.wikipedia.org/wiki/Comparison of Java and Android API
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We'll discuss Java threading shortly
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Android’s core libraries provide key components that we'll also cover shortly
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Android’s core libraries provide many other UI & persistence components
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Android—like Java—balances run-time performance & developer productivity
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Android’s core libraries
are often implemented
as wrapper facades

See www.dre.vanderbilt.edu/~schmidt/PDF/wrapper-facade.pdf
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« Native C/C++ libraries

These Java wrapper
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via native C/C++ code
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See developer.android.com/tools/sdk/ndk
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