LAP TRINH DI PONG

Bai 4: Bat Dau Lap Trinh Cho Android OS
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Thiét bi di dong vs thiét bi ¢b
dinh
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D1 dong vs Co dinh

= Thiét bi di dong (vO1y nghia la giao tiép khong

day) da xuat hién tu rat lau

= Tang tru’O’ng vé so luong khi xuat hién thiét bi danh
cho ca nhan (nhd, gon, nhiéu khach hang)

= Bung no khi gia thiét bi giam (nhiéu khach hang c6
kha nang mua)

= Xu hudng: thiét bi di dong dan thay thé cho thiét bi
co dinh do viéc mua dé thay thé thiét bi cii

. Xuat hi€n nhig chirc nang ma1, dich vu moi va
cudi cung 1a nhitng loai thiét bi mai




Chirc nang moi

= Giao tiép kiéu cham-vudt (ban phim han ché)
® Tich hop chup anh, may cho1 nhac, may di¢én thoai
va thém nhi€u thi€t b1 nira trong twong lai
= Tich hop cac cam bién, thiét bi c6 kha niang tuong
tac tot hon do “nhan ra” mo1 truong xung quanh
* Ghi nhan duogc dd nghiéng cua thiét bi
= Ghi nhan dugc gia toc va hudng di chuyén ctia thiét bi
* Ghi nhan dugc am thanh, nhiét do, anh sang xung quanh
= Nhiéu giao tiép khong day: bluetooth, wifi, nfc,...
" Tich nang cac dich vu online (GPS, OTT,...)



Dich vu mon

= Tong hop tiéng noéi (vi du: doc email ra loa)
* Nhan dang am thanh, hinh anh
= Dich vu vi tri, ban do va di chuyén

= Cac dich vu sang tao trén nén g1ao thirc mang:
= Chat, nhin tin
= Video thoai
* Mang xa ho1
= Pat hang online
* Thong tin tirc thot



... .
{oal thiet b1 mon
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Thi truong itmg dung cho di
dong
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Bo1 canh

= Sy phat trién cua cac thiét bi di dong thong minh
* Nhu ‘cﬁu giai tri qua thiét bi di dong tang cao
. C?,Il céc‘l’rng dung giai tri cllo di dong
* Can nhiéu dich vu giai tri ho trg di dOng
3 Xuét‘ hién nhu cau lam viéc qua thiét bi di dong
* Can C'fic rng dung 1}6 tro cong Viff:(: )
= H¢ thong hién tai can mo rong dé ho trg di dong
= Cac tuong tac kiéu méi xuat hién
= Sy phat trién ctia kénh phan phoi
= Su phat trién cua kénh thanh toan




Co ho1 cho lap trinh vién

* Thi truong trng dung cho di dong tang trueéng nong
= Chuyén d6i cac ung dung di c6 1én di dong
= Chuyén d6i cac g dung di dong sang loai thiét bi moi
= Phat trién nhitng ing dung mai hoan toan, khai thac kha

nang dac bi¢t cua di dong

= Nhu cau nhan luc viét phan mém cho di dong cao
= Tang trudng vé luong cho nguoi lam di dong
= D& nham chan vi xuat hién nhiing cong nghé mai

= Co hoi thue hién cac ¥ tuong mai
= Ty viét va ban tmg dung: khong con qua kho nhu trude



Cac nén tang dung cho di dong

* (1973) embedded OS = (2009) webOS (Palm)
= (1996) Palm OS = (2009) Bada (Samsung)
= (1996) Windows CE = (2010) Windows Phone
= (1999) Nokia S40 = (2011) MeeGo

= (2000) Symbian = (2012) Firefox OS

= (2002) BlackBerry = (2013) Ubuntu Touch

= (2005) Maemo OS (Nokia) = (2013) Sailfish OS

= (2007) 10S = (2013) Tizen

= (2008) Android
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h1 phan cac nén tang toan cau
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Thi phan cac nén tang toan cau

Period Android i0s Windows Phone BlackBerry OS§ Others
2 2014 84.7% 11.7% 2.5% 0.5% 0.7%
Q2 2013 79.6% 13.0% 3.4% 2.8% 1.2%
Q2 2012 69.3% 16.6% 3.1% 4.9% 6.1%
Q2 2011 36.1% 18.3% 1.2% 13.6% 30.8%

= Nén tang android thong tri vé s6 luong
= Nén tang iOS giam nhung chim
" Khong co nhiéu co hoi cho cac tay cho1 khac ngoai

trir xuat hién mot loai thiét bi ¢ tinh dot pha (nhu
1Phone trudc kia)
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““Thu nh ap trén moi app/month

$0 $200 $400 $600 800 $1000

Android - $101-5200

BlackBerry 10 l $51-§100

HTMLS mobile - $201-8350

i0s £500-21000

Windows Phone . $1-850

Windows 8 l $1-850
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VA
'%0 sanh 3 chg mg dung

Coogle Apple  Microsoft

Revenue per download %.01875 $.1 $.1538

TRUONG XUAN NAM



Phan 3

Hé diéu hanh Android

TRUONG XUAN NAM
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Android

= H¢ diéu hanh dya trén hé diéu hanh Linux

= Puoc tiy bién cho thiét bi di dong va nhitng hé
thong nhung

" Android dugc phat trién va hd tro bdi lién minh
OHA (Open Handset Allien) gdm nhi€u cOng ty
phan cung, phan mém va dich vu: Google, HTC,
LG, Samsung, Motorola, Sprint, T-Mobile, NVIDIA,
Intel, Broadcom, Qualcom,...

= C6 2 phién ban song song: Android & Google API



Android: dic diém noi bat

= Multithread

= \WWeb ready (html5, css3, javascript, flash)

= Open GL

= Java

= Multitouch

= Media (full HD video, mpeg4, H.264, mp3,...)
= Wif1, 3G, Bluetooth,...

= GPS

= Sensors

TRUONG XUAN NAM
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Android: lich sir phat trién

- Google mua Android Inc 17-8-2005
= Ra mat cong dong thang 11-2007, thanh 1ap OHA

m P]

= Phién

Phién

= Phién

Phién
Phién

Phién

ban 1
ban 1.

ban 1

.0 ra mat thang 9-2008
1 ra mat thang 2-2009

.5 (Cupcake) ra mat thang 4-2009

ban 4.4 (Kitkat) ra mat thang 11-2013
ban 5.0 (Lollipop) ra mat thang 10-2014
ban 6.0 (Marshmallow) ra mat thang 11-2015
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"4Android: phén manh (1/2/2016)
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Phan 4

Lap trinh Android
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Lap trinh Android: Kién trac OS

= Android OS chia thanh tang ing dung va céc tang
trung gian dé LTV c6 thé mé rong hoic tuy chinh
theo muc dich irng dung ho viét
= C6 4 tang trong HDH Android gom:
= Application Framework
= Android Runtime

= Native Libraries
= | inux Kernel

= Tang cao hon st dung API cia céc tang bén dudi
= Vé 1y thuyét thi LTV can thiép dugc vao moi tang
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Lap trinh Android: Kién trac OS

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Notification

Package Manager Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media Core Libraries

Framework
DAk Vircaa

OpenGL | ES FreeType Machine

SGL SSL

LINUX KERNEL

Display
Driver

Flash Memory Binder (IPC)

Camera Driver :
Driver Driver

WiFi Driver Audio Power

Keypad Driver Drivers Management
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Lap trinh Android: Kién trac OS

= Linux Kernel: thap nhat
= Moi xtr 1y cua hé thong déu phai théng qua tang nay
= Cung cap cac trinh diéu khién thiét bi phan ctng
« Camera
* USB
* Wifi / Bluetooth
* Display
* Power Management
= Quan Iy CPU va diéu phdi hoat dong cac tién trinh
" Quan ly bo nhé ¢ mure vat ly
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Lap trinh Android: Kién trac OS

= Native Libraries: thu vién cac ham 1ap trinh
= System C library: c6 ngudn goc tir hé thong thu vién
chuan C (libc), diéu chinh céc thiét bi nhung trén Linux
* Media Libraries (mo rong tir PacketVideo's OpenCORE)
thu vién ho trg playback va recording cua nhiéu dinh
dang video, audio va image pho bién
- MPEG4
* H.264
* MP3
- AAC
* JPG/PNG/GIF
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Lap trinh Android: Kién trac OS

= Native Libraries (tiép):

= Surface Manager: quan 1y viéc hién thi va két hop do
hoa 2D va 3D

" OpenGL: thu vién d6 hoa tiéu chuan

. 3D librarie,:s: thu vién 3D dua trén OpenGL ES, c6 nang
cap tang toc "hardware 3D acceleration*

= SSL: thu vién hd tro ma hoa két ndi mang

*= SQLite: dong co co so dir liéu cua rng dung

= Webkit: bo dién dich HTML, CSS & Javascript

TRUONG XUAN NAM
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Lap trinh Android: Kién trac OS

= Android Runtime: ho trg viéc chay ung dung

= M4y ao Dalvik: gitp thuc thi cac ting dung android, moi
tng dung chay trén mét tién trinh riéng cua Dalvik VM

* May ao Dalvik thuc thi cac file mang dinh dang .dex
(Dalvik Excutable), dinh dang nay la dinh dang da duoc
t6i wu hoa dé chi chiém mot ving nhd vira da dung va
nho nhat c6 thé

= May a0 ART, xuat hién trong cac phién ban Android mai,
str dung ki thuat bién dich tic thoi dé c6 thé giup tmg
dung chay nhanh hon, khong hoan toan tuwong thich vdi
mo1 ing dung Android hién thoi



Lap trinh Android: Kién trac OS

= Application Framework

= Noi cung cap cac API c6 san dé str dung cac tinh ning
ctia phan ctrmg ma khong can hiéu cau tric bén dudi

= Cac API duoc chia thanh cac nhom: View Ul Content
Providers, Resource Manager, Notification Manager,
Activity Manager,...

= Cung cap cac thanh phan co ban dé tao nén ung dung
Android ma ta thuong thay

= Cac thanh phan cta tang nay gan nhu twong duong 1-1
V01 cac g01 thu vién java trong Android SDK do Google
cung cap cho cac nha phat trién tng dung Android



Lap trinh Android: Uu diém

= M4 nguoén mo

= Mién phi

* Pon gian

= Manh mé

= Pho bién (tai liéu, ma minh hoa, thu vién)
= Str dung JAVA + XML dé viét ung dung

= Thi phan 16n

= Kénh phan phoi1 san co

TRUONG XUAN NAM
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Lap trinh Android: SDK vs NDK

= C6 thé viét img dung Android bang nhiéu ngdn ngi
va nhiéu cach khac nhau
= Viét bang Java, chay trén may ao: dung SDK
= Viét bang C/C++ chay truc tiép trén CPU: dung NDK
= SDK: viét nhanh, chay cham, chi phi thép, tuong
thich cao, bao tri dé
= NDK: viét 1au, chay nhanh, chi phi cao, twong thich
thap, bao tri kho

= Ngoai ra c6 thé dung cac ngdn ngit 1ap trinh khac
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Phan 5

Mo1 trueong 1ap trinh

TRUONG XUAN NAM
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Mo1 truong 1ap trinh

= Android c6 thé phat trién trén hau hét cac hé diéu
hanh pho bién hién nay:
* Windows 32 bit: tr Windows XP tr¢ 1én
* Windows 64 bit: tr Windows Vista tr¢o 1én
= Mac OS X 10.4.8 or later (x86 only)
= Ubuntu
= Mo6i trudng phat trién:
» JDK (Java Development Kit) 1.6 or higher
= Android SDK
* IDE (Android Studio, Eclipse, Netbean,...)



Mo1 treong l1ap trinh

= Android SDK (Android Software Development Kit):
cong cu phat trién ung dung cho Android OS, chi
gém ta1 licu, may ao va cac cong cu dich, khong co
giao dién phat trién tich hop (IDE)

= Cac thanh phan chinh cta Android SDK:
* B0 cong cu gitup dich ma java thanh irng dung
= Cac chg cu tién ich chp lap trinh vién dé, o thé dé dang
tim hi€u va xu 1y cac van dé dat ra khi vi€t ing dung
= Nhom cdc tai nguyén ing voi1 ting ban Android OS
= Thu vién bo sung cho phép LTV dé dang khai thac cac
dich vu cua Google (Maps, AdMod, YouTube,...)



Mo1 truong 1ap trinh

= V&i mot phién ban Android OS, SDK cung cap:
* Tai1 li¢u 1ap trinh rng v61 phi€n ban do
* Thu vién cac goi lap trinh co ban cho phién ban do
= Thu vién cac gbi lap trinh bo sung cho phép khai thac
dich vu cua Google (Google APIs) trng v&1 phién ban do
= Cac file anh dé tao may ao cho phién ban hién tai
= M3 ngudn ctia phién ban hién tai
= Chu y: Android SDK c6 thé tai vé ting phan lién
quan t&i ndi dung can phat trién, ban day du kich
thudc kha 16n (vai chuc GB)



"IDE cho phat trién android app

M 06 .. LatLngAdditions.java - [app] - AVelov - [~/Documents/Perso/AVelov] - Android Studio (I/O Preview) Al-130.716844
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Vi :
'%DE cho phat trién android app

File Edit Refactor Mavigate Search Project Run  Window Help

AR | W= R RE SRS ) R AL RS RS e S Quick Access é‘ﬁ|@nnm

[% Package Explorer 7% = B8 || activity_android_testaxml 3 = 8 0Z Qutline 33 = B8
<fp = 1 Palette —— . ‘ ‘ ‘ ‘ . o a Relativelayout

+ & AndroidTest " 7 Palette - lal [0 Mexus One 5] +r AppTheme (& AndroidTestActivity TedView - "Hello

» @ sre _ (= Form Widgets 1S | -

[+ ﬁ gen [Generated Java Files] Festuien Large Medium smal I

[ Android 4.2.2

el - ]| £
[» =i Android Private Libraries _m_ .sml_ ) Cild _ | | @ @ Gll Q @ I

. assets ¥ CheckBox @ RadioButton |
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n CheckedTextView - -
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b= libs Spinner
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4 [= layout [ Layouts
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[ [ menu
DI & Media
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[+ [ values-sw720dp-land [ Transitions O praperties
[ = values-vll " Advanced
[ = values-vld L [ Other
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|®a] ic_launcher-web.png m rary
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| . F ] . = & =
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Eclipse + Android SDK
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Vi :
'%DE cho phat trién android app

MainActivity.cs # X h

1

{

{

{

3 myFirstApps.MainActivity
Fusing System;

using Android.App;
using Android.Content;
using Android.Runtime;
using Android.Views;
using Android.Widget;
using Android.0S;

[~inamespace myFirstApps

Activity(Label = "myFirstApps", MainlLauncher =
Y Y P
& public class MainActivity :

int count = 1;

= protected override void OnCreate(Bundle bundle)

-~ @, OnCreate(Bundle bundle)

true, Icon =
Activity

base.OnCreate(bundle);

// Set our view from the "main" layout resource

SetContentView(Resource.Layout.Main);

A THAICREATE CONM

LAJLAN
PATATLTRY

100% ~ 4

»
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Solution Explorer v+ aXx
@ o-20IFB

Search Solution Explorer (Ctrl+;)
faJ Solution ‘myFirstApps' (1 project)
4 [i] myFirstApps

4 ml Properties
) AndroidManifestxml
b c* Assemblyinfo.cs
b =m References
. Components
4 @l Assets
[ AboutAssets.txt
4 {ml Resources

P~

Xamarin
+ Visual

4 @ drawable
Bl Icon.png St d -

4 @ layout u IO
|| Main.axml

4 1 values
) Stringsxml

[ AboutResources.bxt
p ¢* Resource.Designer.cs

b = MainActivity.cs

¥ Solution Expl... Team Explorer Class View
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Phan 5.1

Ca1 dat Eclipse
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Ca1 dat Eclipse

= Yéu cau trude khi cai eclipse:
= JDK: ban cang mdi cang tot (hién nay la java 8 64-bit)
* https://java.net/projects/jdk/

= Android SDK: ban cang mdi cang tot
* http://developer.android.com/sdk/installing/index.html
* Chon “STAND-ALONE SDK TOOLS”
« Cai xong chay Android SDK Manager dé tai vé cic cong cu
phu hop vd1 tirng phién ban android

= Cai dat eclipse: htips://eclipse.org/downloads/
= Phién ban nao cé ho tro java 1a duoc

= Str dung phién ban cang méi cang tot
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Cai dat Eclipse: cal ADT

= Eclipse ban gdc khong lam viéc voi android, nd can
ho trg bo1 cong cu mo rong

= ADT plug-in cho Eclipse

= Tén day du 1a Android Development Tools, duoc thiét ké
lam cau ndi tir Eclipse t6i Android SDK

= Str dung Eclipse v6i ADT 1a phuong phap pho bién cho
phat trién ing dung android

= V4i ADT, 14p trinh vién chi can dung Eclipse dé hoan
thién qua trinh tao san pham, khong can phai chuyén qua
cac cong cu khac ngoai trur tinh huéng dac biét



“Cai dat Eclipse: cai ADT

* Chon “Install New Software...” tr menu Help

" Chon “Add...” tu giao dién Install

File Edit Mavigate Search Project Bun  Window | Help
| B r (E I!IH-’--‘-__:.: Welcome }Q;

[ Project Explorer 53 =| ﬂ:b | @ Y = @ Help Contents
» 10 DatabaseDemo %" Search
» 13 ProgressExample Dynarmic Help
5 1J TinhToan ) _

Key Assist... Ctrl+Shift+L
> 13 ViDu =~ _

Tips and Tricks...

E Report Bug or Enhancement...

Cheat Sheets..,
Perform Setup Tasks...

Check for Updates
Install New Software...
Installation Details
Eclipse Marketplace...

@ @ @8 & &

About Eclipse
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Cai dat Eclipse: cal ADT

= Giao dién Add Repository cho phép bo sung cac
kho chira nhitng phan mé rong cua eclipse
= Nhap vao phan “Name” tén bat ky goi nhé
= Nhép vao phan “Location”:
* https://dl-ssl.google.com/android/eclipse

= Eclipse tu dong tim nhitng phan mém phu hop trén kho

Mame: | | | Local...
Location: | hitp:/f | Archive...
@ QK Cancel
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a1 dat Eclipse: cal ADT

L¥ Install O X

| ChQn Céc Céng Cl.l Cén Available Software o
Cé’i dé't (Cé thé ChQn hét Work with: | ADT - hitps://di-ssl.google.com/android/eclipse/ v] Add...
néu muon), bam Finish ...

Find more software by working with the "Available Software Sites” preferences.

\ N\ . 0 e ,‘\ y MName Version

va cho eclipse tal vé cac - =g

14 Android DDMS 23.0.7.2120684

\ [J 4+ Android Development Tools 23.0.7.2120684

A ? [ & Android Hierarchy Viewer 23.0.7.2120684

phan Cua AD T [] 45 Android Native Development Tools 23.07.2120684

[] & Android Traceview 23.0.7.2120684

[] &p# Tracer for OpenGL ES 23.0.7.2120684

= Po1 khi co thé gap mot
sO thong bao 101, hay cir ..
bo qua

Show only the latest versions of available software [[]Hide items that are already installed
Group itemns by category What is already installed?

[[] Show only software applicable to target environment
[ Contact all update sites during install to find required software

?) < Back Next » Finish Cancel
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"“Cai dat Eclipse: cai ADT
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Phan 5.2

Cai dat Android Studio
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Ca1 dat Android Studio

= Android Studio 13 bo cong cu phat trién riéng cho
android, duogc google tu xay dung, gi61 thi€u chinh
thirc vao thang 5/2013
= Dya trén bo IDE kha noi tiéng IntelliJ IDEA
= Uu diém:
* “Hang chinh chu”
= H) trg android t6t hon so véi Eclipse
= Nhuoc diém:
* Chay kha cham
= Khong on dinh khi 1am viéc trén Windows



Ca1 dat Android Studio

= Cai dit theo hudng dan trén trang chi
= http://developer.android.com/sdk/index.html

= Ho trg ca Windows, Mac OS va Linux
= Yéu cau phai c6 Java SDK cai dit san tir trudc
= Ban thong dung da tich hop san Android SDK

= Van c6 thé su dung lai Android SDK tur trudce
(chang han nhu tinh hudéng dung chung Android
SDK v1 eclipse hoac IDE khac)
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Phan 5.3

May ao Genymotion
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May ao Genymotion

= M0t trong nhitng cong doan quan trong trong phat
trién phan mém 1a chay thir san pham
= Str dung thiét bi that:
= Bat ché d6 usb debug
= Bat ché d6 developer
" Cho phep st dung app tur “unknown source™
= Str dung thiét bi 40: chay gia lap trén may tinh, ho
tro han ché, cham, chi phi thép
= May a0 Genymotion: nhanh, giong v4i may that
= http://www.genymotion.com
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HELLO WORLD!!!



Va
vy

‘AJX‘\HELL O WORLD!!”

= Chay Eclipse O e

Select a wizard —
[ | ChQn Flle \ NeW \ Create an Android Application Project !. b
Project
et type filter text
o . 124 Java Project ~
ChOn AndrOld & Java Project from Existing Ant Buildfile
* ) ) ) L1 Plug-in Project
Application Project | ;oo
w = Android
@ Android Application Project
@ Android Project from Existing Code
@ Android Sample Project
Ji7 Android Test Project
y = CfC++
» [ Eclipse Modeling Framework
w = EIB W
@ < Back Next » Bien Cancel
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‘HELLO WORLD!!!

%29

L} New Android Application

Mew Android Application

/1, The prefix 'com.example.’ is meant as a placeholder and should not be used

Application Name:ﬂ| Hello World!!!

Project Name:ﬂ| HelloWorld!!!

Package Name:fl'-| com.example.hellowerld

Minirmum Required SDI(:E|API 16: Android 4.1 (Jelly Bean)

v]
Target SDI(:B| API 23: Android 8.0 ~ |
Compile With:® API 23: Android 6.0 v
Theme:8 Holo Light with Dark Action Bar v
' Choose the base theme to use for the application
@ | <Back || Net> || Finish
TRUONG XUAN NAM
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‘'HELLO WORL

@ —amlD

¢ —uD

@ —uD

%29

=) Java - HelloAndroid/res/layout/activity_mainxml - Eclipse - O
File Edit Mavigate Search Project Refactor Bun  Window Help
M- HLeABB- -0 Q-G 7S BT e || | e
[% Package Explorer &2 v 2 8 || [J] MainActivity.java |al] activity_mainxml &2 = B ||5= outline 2 s -
ge Bxp = ity javi ty. o
4 7 HelloAndroid 14— Palette . o a Relativelayout EE
[ [ src 7@ Palette - a - | n Nexws One = | B M | Y AppTheme = | © Mainctivity | - | TextView - "Hello world!" @
b 28 gen [Generated Java Files]
(= Form Widgets a2~ &

» B Android 4.4.2
| B Android Private Libraries
G'E} assets
b £ bin
b 2 libs
4 = ores
I (= drawable-hdpi
(== drawable-Idpi
[ [= drawable-mdpi
I [= drawable-xhdpi
[ (= drawable-xchdpi
4 (= layout
|cl| activity_main.ml
> = menu
[ = values
[ = values-v1l
[ = values-v14
[ [ values-wB20dp
|d] AndroidManifestaml
@ ic_launcher-web.png
proguard-project.bet
project.properties

Textview Large Medium smal - Button

Emall OFF + CheckBox

® RadioButton Checked TextWiew

Spinner

Sub Mem

—

% %k % %k &

[ Text Fields

[ Layouts

[ Composite

[ Images & Media

[ Time & Date

[ Transitions

[ Advanced

[ Other

[ Custom & Library Views

oE- HE

Hello world!

QAQQAR

] Properties k-3 | laz| ) |

<No properties>

Graphical Layout‘ = acliui‘ly_maim(ml|

-~

Building workspace
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“““HELLO WORLD!!!”: chay thit

= Chay mot ing dung can chu v:
= Chon ché d6 chay phu hop
* Chon may ao phu hop

=
File Edit MNawvigate Search Project Refactor Run  Window Help
i B M- 0" Q-G -2
|:E Package Explorer iy [—] <:'1==f} = =0 || m MainActivity.java
4 £ HelloAndroid 4 Palette ——
- [ src 3 Palette
e ::EIE [al-1al rr:l:l'\:l':"l:l’l I:'..': FII:.-.I
lds
Profile As Lf
Debug As I
Run As 1 Android Application
Validate JTF,I 2 Android JUnit Test
Teamn 3 Java Applet Alt+5Shift+X, A
Compare With 4 Java Application Alt+Shift+x, )
Restore from Local History... Ju o 5 JUnit Test Alt+5Shift+X, T
G zns Run Configurations...
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