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Learning Objectives in this Part of the Lesson

1. Understand key elements
In Android’s middleware
Infrastructure

* e.g., hardware abstraction
layer, Android runtime, &
native libraries
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Middleware infrastructure resides atop the OS & below the apps et al
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Activity Service
2. Name all the key app
components in Android |

Broadcast Content
Receiver Provider
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3. Know what Java threads are
In the context of Android
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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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Overview of Android’s Middleware Infrastructure

* Android’s middleware infrastructure provides reusable capabilities that

extend hardware-centric OS
kernel & protocol mechanisms

« Hardware abstraction layer
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See source.android.com/devices/#Hardware Abstraction Layer
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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

« Hardware abstraction layer
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» Shields Android stack from
low-level hardware details
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Overview of Android’s Middleware Infrastructure

* Android’s middleware infrastructure provides reusable capabilities that
extend hardware-centric OS A AR S
kernel & protocol mechanisms

« Hardware abstraction layer

Contacts Voice Dial Email Calendar Media Player  Photo Album Clock

APPLICATION FRAMEWORK

nflndo:v Nt ProNIers View Notification

Activity Manager anager System Manager

Java/JNI

Location

Package Manager Manager

Manager Resource Manager

LIBRARIES ANDROID RUNTIME

Surfice Media

Manager Framework SQLite WebKit " FOTEF T

 Shields OEMs from GNU
Public License “virality”

OpenGLIES  pamgsar  FreeType ssL

HARDWARE ABSTRACTION LAYER

C++/C

Graphics Audio Camera Bluetooth GPS Radio (RIL) WiFi

LINUX KERNEL

C

Display Driver Camera Driver Bluetooth Driver Sh.‘lregri:lz:ﬁory Binder (IPC) Driver

USB Driver Keypad Driver WiFi Driver !;r‘i]fal?s Mn:;;;gent

Hardware components

See en.wikipedia.org/wiki/Linux kernel#Licensing terms



https://en.wikipedia.org/wiki/Linux_kernel#Licensing_terms

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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* Runtime & libraries layer
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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
kernel & protocol mechanisms

* Runtime & libraries layer
e Android runtime
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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
e Android runtime

A managed execution
environment that
efficiently runs Java-
based apps & some
Android system services
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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
e Android runtime

This managed
execution environment
Is optimized for mobile

adevice constraints
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* Android’s middleware infrastructure provides reusable capabilities that
extend hardware-centric OS APPLICATIONS

. Home Dialer SMS/MMS M Browser Camera Alarm Caleulator
kernel & protocol mechanisms = — - _
Contacts Voice Dial Email Calendar Media Player  Photo Album Clock
-
B APPLICATION FRAMEWORK
c>s Activity Manager nﬁ:f;; Content Providers Srsls:ﬂ N;t;f:i;:?n
° R u ntl m e &' I I b rarl eS Iaye r - Package Manager -I;ﬂ:ﬁ:;er:_‘v Resource Manager Iﬂc;cna;'éc;:
« Android runtime . LISRARIES S L

Audio

e Creemype M

OpenGLIES

HARDWARE ABSTRACTION LAYER

C++/C

Grapnics Audio Camera Bluetooth GPS Radio (RIL) WiFi

LINUX KERNEL

A copy of core Java
class libraries & core
Android class libraries

O Display Driver Camera Driver Bluetooth Driver Sh.‘lregri:lz:ﬁory Binder (IPC) Driver

Audio Power

USB Driver Keypad Driver WIiFi Driver Drivers Management

See en.wikipedia.org/wiki/Comparison of Java and Android API



https://en.wikipedia.org/wiki/Comparison_of_Java_and_Android_API

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 core libraries provide key components that we’ll also cover shortly
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Android’s middleware infrastructure provides reusable capabilities that

extend hardware-centric OS
kernel & protocol mechanisms

* Runtime & libraries layer
e Android runtime
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* Android’s middleware infrastructure provides reusable capabilities that
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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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We cover Android’s core libraries in the Android App Development Specialization
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* Android’s middleware infrastructure provides reusable capabilities that
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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
e Android runtime

Android'’s core libraries
are often implemented
as wrapper facades
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See www.dre.vanderbilt.edu/—schmidt/PDF/wrapper-facade.pdf
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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

» Native C/C++ libraries

These Java wrapper
facade are implemented
via native C/C++ code
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