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https://developer.palm.com/

open sourced

running on the Linux kernel

Visual Studio C/Ci+t

Java


https://developer.palm.com/
https://developer.palm.com/

https://developer.apple.com

Apple
derived from Mac OS X.
Objective C — IPhone SDk
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https://developer.blackberry.com/
https://developer.blackberry.com/

http://developer.android.com/

Google Inc

free and open source
Linux-derived OS
Java (Android SDK)
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http://developer.android.com/
http://developer.android.com/

http://www.ubuntu.com/devices/android

Professional Ubuntu
Mobile Development

ubuntu®phone

12


http://www.ubuntu.com/devices/android
http://www.ubuntu.com/devices/android

https://meego.com/developers

" MeeGo
open source

Nokia + Intel



https://meego.com/developers
https://meego.com/developers

TONG QUAN VE ANDROID

So sanh cac nén tang mobile platform
Gartner Forecast Estimates

Mobile OS Sales by Market Share (2009-2016)
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TONG QUAN VE ANDROID

« Android la nén tdang phan mém ma
nguon md dugc Google va Open
Handset Alliance tao ra

« Cac dich vu hé thdéng cd ban cua
Android dugc xay dung trén Linux 2.6

1l « Android SDK cung cap cong cu va API

S dé phat trién ing dung Android su

ANDROID dung ngon ngit Java va Kotlin




TONG QUAN VE ANDROID

Q Lich str phat trién

Nam 2003, Android Inc. dwoc thanh Iap b&i Andy Rubin, Rich
Miner, Nick Sears va Chris White tai California.

Nam 2005, Google s& hiru Android cung vé&i cac vi tri quan ly.
Nam 2007, OHA (Open Handset Alliance) dwoc thanh lap b&i
Google cluing v&i 47 nha san xuat thiét bj phan cirng, thiét bi
khéng day va vi xtr ly. Céng bd nén tang phat trién Android.
Nam 2008, thiét bi HTC Dream la phién ban thé hé dau tién hoat
déng véi hé diéu hanh Android 1.0.

Nam 2010, Google khéi dau dong thiét bi Nexus véi thiét bi dau
tién cua HTC la Nexus One.

Nam 2013, ra mat loat thiét bi phién ban GPE.

Nam 2014, Google cdng b&o Android Wear, hé diéu hanh danh
cho céc thiét bi deo dworc.
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TONG QUAN VE ANDROID

Open handset alliance
 Lién minh gém trén 80 cong ty cung xay dung nén tang
mobile mdi (Android)
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TONG QUAN VE ANDROID

Lich sir phat trién cua Android

Google _;‘j lﬁl

Android Inc. Android
acquired by Early look Market Android 1.0 Android
Google SDK released SRnounced SDK release 4.4 Kitkat
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t rd
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founde Open Handset ~ Android T-Mobile G1 Android Open
Alliance Developer World's first Source Project
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CAC PHIEN BAN CHINH CUA ANDROID
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@ Giao dién qgua cac phién ban Android Dec.2010

Apr.2009
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Android 1.5 on the HTC Magic
Android 2.3 on Google’'s Nexus S

Ba DE @ s30Pm |

Android 2.2 Froyo on the Nexus
|One

{Android 2.0 Eclair on the
Motorola Droid

m 20

\Android 1.0 on the HTC Dream



24 July 2013

Nov.2012

Oct.2011

PEWMOE® =

Android 4.3 on the new Nexus 7
Android 4.2 on the LG Nexus 4 (2013 version).

Android 4.0 on the Samsung
Galaxy Nexus

Android 3.0 on the Motorola
Xoom tablet
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5.0 Lollipop
JUL 2014

T4l 440

6.0 Marshmallow
2015

Google
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Android 11 R

9.0 Pie
AUG 2018

Android 12 S Android 13 T beta

7. -

android 12
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TONG QUAN VE ANDROID

Android platform

® La moi trudng phan mém dugc
xay dung cho thiét bi di dong

® Android bao gém:

Hé diéu hanh dua trén nhan
Linux

Giao dién ngudi dung

Ung dung ngudi dung cudi
Thu vién code

Application framework



KIEN TRUC ANDROID

Applications
— f— f— f— f—
Home Contacts FPhone Browser .

Application Framework
- Activity - Window - Content
Manager Manager Providers
- Package - Telephony T Resource . Location T Motification
Manager Manager Manager Manager Manager

Libraries Android Runtime

P
Libraries Core
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Linux Kernel

T Display T camera “Flash Memory M EBinder (1IFC)
Driver Driver Driver Dhriver
—

Keypad - WiFi - Audio — Power
Driver Driver Drriver Management




KIEN TRUC ANDROID

Nhan Linux:

« Android dya trén Linux version 2.6 gébm cac dich vu hé
thdng co ban nhu bao mat, quan ly bé nhg, quan ly tién
trinh, network va driver

« Nhan linux la tang triu tugng gilta phan cing va software
stack

Linux Kernel

“Flash Memory ““Binder (1PC)

Driver Driver

" Display " camera
Driver Driver

" Keypad T wiR

7 Audio

T Powe

Management

Driver Driver

Driver




KIEN TRUC ANDROID

Thu vién:

« Android bao gébm tap hgp cac thu vién C/C++ s dung
bdi cac thanh phan khac nhau ctia Android System

 Nha phat trién khai thac thu vién nay thong qua Android

application framework. Mot s6 thu vién co ban dudgc liét
ké & dudi:

Libraries Android Runtime

(——
Libraries Core

Framework

FopencL s

=
el el




KIEN TRUC ANDROID

Android runtime
 Dalvik VM:
 Dex files

 Gon nhe va linh hoat han
file class

« Tiét kiém bd nhd va pin
e Thu vién ca ban:

« Java 5 Std edition

* Collections, I/0 etc...

Core
Liabraries

Dalvik Virtual
Machine



KIEN TRUC ANDROID

Dalvik VM
* La cong nghé VM ma

nguon mg do Google

phat trién cho hé diéu - - ———
hénh And r0|d ""’.Mvﬁpp.jar | J MyApp.jar
* Register-based virtual e | b
architecture L Wil
e Tat ca ing dung dugc AN X

viét bang Java va
chuyén doi thanh file
dex cé thé chay dugc
trén Dalvik



KIEN TRUC ANDROID

« Application framework

Application Framework
T Activity T Window Content T View
Manager Manager Providers System
-F';c-i(age thony T Resource ™ Location T Notification
Manager Manager Manager Manager Manager

« Nha phat trién c6 thé sir dung framework API dugc su
dung bdi core application

« Kién tric hé théng dugc thiét ké dé don gian hoda viéc tai
s dung cac thanh phan




KIEN TRUC ANDROID

« Application

« Cac phién ban Android bao gébm cac Ung dung cc ban nhu
email, sms, calendar, map, contact,...

 Tat ca Ung dung dugc viét bang ngdn ngif lap trinh Java

Applications

el Gl G O
Home Contacts Phone Browser =
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DO PO TRONG ANDROID

1. Man hinh

Kich thwée man hinh: do theo dwérng chéo ciia man hinh, bao gom:
small, normal, large, extra large, xxl

Screen density: mat dé diém anh trén 1 inch — dpi (dots per inch):
low, medium, high, and extra high, xxh

Orientation: landscape or portrait

Resolution (Pé phan giai): tdng so6 pixels trén man hinh

Chu y: teng dung khéng quan tdm dén do phan giai, chi quan tam dén kich
thwée man hinh va mat dé diém anh

Actual size (inches) 2 4 7 10

Generalized size . S ~— . —1—-_ 1\ | :
smal nur;naj large xlaTrge

Actual density (dpi) ) 100 200 300 )

Generalized dans‘rtf — — —— o )
idpi T hdpi ~ =

mdpi xhdpi
33



PO PO TRONG ANDROID

2. Cac don vi do lwrong trong Android
» In (Inches) - dwa vao kich thudc vat Iy ciia man hinh

» Pt (point) : 1 pt =1/72 inch dua vao kich thwdc vat ly cua man hinh,
dwoc APPLE dung trong I0S.

» Px (Pixels) - twong ng vadi diém anh thuc té trén man hinh

||II|.....|I" IIII|

34



DO PO TRONG ANDROID

2. Cac don vi do lwong trong Android

» Dip / Dp (Density-independent Pixels) - Bay la moét don vi do
chiéu dai vat ly cling gidng nhw inch, cm, mm... ma Google
thwdng ap dung dé do kich thwéc man hinh cda thiét b

» 160 dp = 1 inch - diéu nay co nghia 1dp = 1/160 =
0.00625 inch
» 1 dp cd thé chira 1 hay nhiéu pixel.

10 units 10 units 10 units

[ 1 [ 1 [

Low Density Medium Density High Density
1 unit = 1 pixel 1 unit = 4 pixels 1 unit = 9 pixels
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PO PO TRONG ANDROID

2. Cac don vi do lwrong trong Android

» DPI — Dots per inch hay PPl — Pixels per inch:
Dots per inch la s6 diém &nh (pixels) trén 1 inch cda man
hinh thiét bi, con s6 nay cang I&n thi man hinh thiét bi hién thi
hinh anh cang min va dep.

» Dwa vao dpi ngwdi ta chia lam loai man hinh nhw sau:

small: Idpi (120 dpi)

normal: mdpi (160 dpi)

large: hdpi (240 dpi)

X-large: xhdpi (320 dpi)

xX-large: xxhdpi (440 dpi)

xxx-large: xxxhdpi (560 dpi)

VvV vV vV vV VvV Vv
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PO PO TRONG ANDROID

2. Cac don vi do lwrong trong Android

» V&i mbi loai nay thi 1 dp twong &ng véi sb lwong pixels khac
nhau, duwoc tinh theo cong thirc:
dp = px / (dpi / 160)

» Luu y dp hay dip khdng duwoc nham 1an véi dpi (dots per
Inch).

» vi du: Tinh kich thuwéc (rong va cao) man hinh theo dp voi
thiét bi c6 man hinh hdpi(240) kich thwéc 480 x 800 nhw sau:
+ Chiéu rong (dp) = 480 / (240/160) = 320 dp
+ Chiéu cao (dp) = 800 / (240/160) = 534 dp

37



DO PO TRONG ANDROID

2. Cac don vi do lwrong trong Android

» SP - Scale-independent Pixels: Clng twong tw nhw dp,
nhwng sp thwdng dwoc dung cho font size cua van
ban.

Text Size Micro 12sp
Text Size Small | 4sp

Text Size Medium )6sp

Text Size Large 185

38



MOI TRUONG PHAT TRIEN

Mdi trudng phat trién: Eclipse & ADT va Android Studio

 Android Development Tools (ADT) plugin cho Eclipse dé
phat trién Android

« Cho phép tao va g& |0i Ing dung Android dé dang va
nhanh chdong
-« Google dang phat trién IDE mdi cho Android cé tén la

Android studio IDE

ANDROID )

& Studi ""Cllpse




MOI TRUONG PHAT TRIEN

Chuan bi méi trudng

« Yéu cau hé théng

« Cai dat JDK

e Tai va cai dat Android Studio

Connecting Internet from Laptop to Android Devices

https://developer.android.com/studio/install.html



MOI TRUONG PHAT TRIEN

Android Studio emulator

Android Emulator - Nexus_6_API_22:5554




BAI 1 ;: GIOI THIEU ANDROID

PHAN Il :

S’ DUNG ANDROID
STUDIO




TAO PROJECT ANDROID TREN ANDROID STUDIO

« Khgi dong Android Studio
« Chon File>New>New Project

r

Create New Project

/_’( New Project

Android Studio

Configure your new project

Application name: | Demd
Company domain: | kietlpt.com
Package name: com.kietlpt.demo

Include C++ support

Project location: /Users/lephamtuankiet/And roidStudioProjects,’MOBlO32,’Eam2—

Cancel Previous

Finish




TAO PROJECT ANDROID TREN ANDROID STUDIO

* Nhap Application Name
« Nhap Company domain => Package name
« Chon Project location, Next

Create New Project

7* Target Android Devices

Select the form factors your app will run on

Different platforms may require separate SDKs

Phone and Tablet
Minimum SDK APl 21: Android 5.0 (Lollipop) ] =

| Wear

Lower API levels target more devices, but have fewer features available.

By targeting API 21 and later, your app will run on approximately 71.3% of the devices
that are active on the Google Play Store.

Help me choose

Minimum SDK  API 21: Android 5.0 (Lollipop) B

TV

Minimum SDK  API 21: Android 5.0 (Lollipop)

| Android Auto

Cancel Previous m Finish




TAO PROJECT ANDROID TREN ANDROID STUDIO

 Chon Min SDK, Next

/_,( Add an Activity to Mobile

Create New Project

Add No Activity

Basic Activity

’

Cannla AAMAW Ade Artivita Cannla Mane Artivitae

Bottom Navigation Activity Empty Activity

Fullscreen Activity

Nlavimatinn DNirawiar Artivitg

KMactar/Datail Claws

Lanin Artivitu

Cancel Previous

Finish




TAO PROJECT ANDROID TREN ANDROID STUDIO
« Chon tén Activity , Finish

Create New Project

Creates a new empty activity

Activity Name: = MainActivity

Generate Layout File

Layout Name: activity_main

Backwards Compatibility (AppCompat)

Empty Activity

The name of the activity class to create

Cancel Previous Next Finish



CAU TRUC PROJECT ANDROID TREN ANDROID STUDIO

| Mob1032_dem01> o | app> B2 src> B2 main> Eljava> | com> |

g Androi - X e Manifests: thong tin project
g v Caapp , ]
4 v Comanifest » Java: code chinh project
” k% AndroidManifest.xml '
v [java LN A
< v [Z1com.kietlpt.mob1032_demol ¢ ReS. tal ng Uyen
b » [21com.kietlpt.mob1032_demol (androidTest) °
'El b [E1com.kietlpt.mob1032_demol (test) Drawable
v [Fares
u 1 drawable i Layout
g v [dlayout
5] & activity_main.xml 1
Et:) v [EImipmap * Mlpmap

» [Edic_launcher.png (5)

» [lic_launcher_round.png (5) ® Va | ues:

v [Edvalues
& colors.xml . .
o coorsxm Gradle Scripts:
& styles.xml

v (& Gradle Scripts

(2 build.gradle (Project: Mob1032_demol)

(& build.gradle (Module: app)

[4i gradle-wrapper.properties (Gradle Version)

[l proguard-rules.pro (ProGuard Rules for app)

[sh gradle.properties (Project Properties)

(s settings.gradle (Project Settings)

[4i local.properties (SDK Location)

45 Build Variants

» 2: Favorites



CAU TRUC PROJECT ANDROID TREN ANDROID STUDIO

Giao dién activity_main.xm|

Mob1032_demo1

<?xml version="1.0" encoding="utf-8"7>

<android.support.constraint.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context="com.kietlpt.mobl1032_demol.MainActivity">

Hello World! <TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello World!"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintLeft_toLeftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app: layout_constraintTop_toTopOf="parent" />

</android.support.constraint.ConstraintLayout>




CAU TRUC PROJECT ANDROID TREN ANDROID STUDIO

Code java MainActivity.java

package com.kietlpt.mobl032_demol;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

public class MainActivity extends AppCompatActivity {

@0verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R. layout.activity_main);



m Tools VCS Window Help

Run 'app' R

1% Debug 'app' ~D |

% Debug...

. @ Record Espresso Test
[ Edit Configurations...
#] Import Test Results

BIEN DICH VA GG LOI UNG DUNG

VNI

“XR
XD

Android Studio cung cap kha
nang bién dich va g8 10i iing
dung rat tot:

* Run ‘app’: bién dich va chay
Ung dung trén may ao hoac
thiét bi android két néi vdi
may tinh

 Debug: g& 16i ing dung.



BIEN DICH VA G& LOI UNG DUNG

« Trong tién trinh bién dich,
android project dugc bién
dich va dong goi thanh file
cO dudi apk

 File chra cac thong tin can

thiét cho chay chuang trinh: ¢ >
 Dex file ,
e Binary version cua

Androidmanifest.xml : APK Flle

« Compiled resource
* Cac file chua compile




