AGREEN ACADEMY

Cai dat moi truong phat trién ang dung

1 Ly thuyét
1.1  Téng quan vé méi truwong phat trién ng dung

Android Studio 12 méi truong phét trién tich hop (Integrated Development Environment - IDE)
chinh thirc cho viéc phat trién ¢ng dung cho nén tang Android. N6 duoc cung cap mién phi theo
gidy phép Apache v2.0, c6 sin c4c phién ban danh cho Windows, Mac OS X va Linux. Ngoai ra,
ta ciing c6 thé dung Eclipse dé thay thé, tuy nhién can luu ¥ 1a chi c6 Android Studio méi dugc
hd tro chinh thuc tir Google.

Android Software Development Kit (Android SDK) bao gom mét tap cac cong cu hd tro cho
viéc 1ap trinh trén nén tang Android nhu trinh bién dich, cac thu vién, may ao, tai liéu, source
code mau... Thong thuong, Android SDK sé& dugc tich hop vao Android Studio hodc Eclipse dé
hd tro cho viéc phat trién tng dung Android.

Dé bit dau cho viéc phat trién tng dung Android, ta c6 thé tai vé bo Android Studio Bundle ma
bén trong n6 bao gdm Android Studio, Android SDK va céc thanh phan khac tai trang chu
http://developer.android.com.

Android memeer
Studio

« Android Studio IDE

« Android SDK tools

1.2  Android Studio Bundle
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Yéu cau hé théng dé cai dat Android Studio cho tirng hé diéu hanh nhu sau:

Windows OS X Linux
Heaidy | "Vindows rl\n/clﬁ)é tILnI;]E bfrnén GLI\Jlt?ul\rftE
€ AU 10/8.1/8/7/Vista/2003/XP | Mac OS X 10.8.5 tré Ién ¢ y
hanh . hoac Fedora hoac
(32 or 64 bit)

GNUJ/Linux Debian
RAM 2 GB RAM tr¢ Ién, khuyén c4o 4 GB RAM

Dung lwong ’
dia citng 500 MB dung luong dia ctring
Khoang
tréng cho
Android
SDK

It nhat 1 GB cho Android SDK, may 4o, file tam...

JDK Java Development Kit (JDK) 7 hoac cao hon

D¢ phéan giai

s 1280x800 tro 1én
man hinh

Trong d6, Java Development Kit (JDK) 13 mot bo hd tro phét trién Gng dung Java, c6 thé cai dat
trén nhiéu nén tang nhu Windows, Mac OS X, Linux... Xem thém phu luc dé biét cdch cai dat
JDK cho Windows. Ngoai ra, ta c6 thé tham khao cach cai dat JDK cu thé cho ting nén tang tai
trang mo ta k¥ thuat cua Oracle http://docs.oracle.com.

1.3  Android SDK

Mic dinh, Android SDK khong bao gém moi thir ta can dé phat trién @ng dung ma chi c6 mot s6
thanh phan ban dau, thudng & cac phién ban méi nhat...

Android SDK chia cac cong cu, thu vién, ... thanh céc goi (package) ma ta co thé tai vé khi can,
ké ca tai méi cling nhu cap nhat cai ¢6 sin trong SDK. Xem thém phu luc dé biét thém chi tiét vé
cac phién ban Android.

Pé tai vé cac packages, ta dung Android SDK Manager, méot wng dung cé sin trong Android
SDK.
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Packages Tools
SDE Path: C:A\Program Files (86)\Androidhandroid-sdk
Packages
& Mame . Status
4 | Tools
[+ X Android SDK Tools S Installed
[¥] % Android SDK Platform-toals -+ Not installed
+ 7[5 Android 4.0.3 (API15)
[¥] 2 Documentation for Android 50K & Not instolled
[#] & SDK Platform & Not installed
] & Samples for SDK + Not installed
[¥] "# ARM EABI v7a System [mage -+ Mot installed
[#] my. Google APIs by Google Inc. « Not instelled
[¥] [ Sources for Android 50K & Not installed
T (&) Andraid 4.0 (APT14)
I =l Android 3.2 (AP[13)
+ 7] (# Android 3.1 (API12)

|1l Meselemiel 20 FADTA1Y

Show: [ Updates/Mew [#[Tnstalled || Obsolete Select Mew or Updates Install § packages...

Sort by @ APT level () Repository Deselect All Delete 1 package...

Done loading packages.

1.4  Gia lap thiét bi

Android SDK bao gom mat gia 1ap (emulator) cho thiét bi Android chay trén may tinh. Gia lap
nay cho phép ching ta chay tng dung Android ma khong can mét thiét bi vat Iy that su. Tuy
nhién, n6 van con nhitng han ché vé gia lap camera va cac cam bién trong luc, gia tc, tiém can...

AVD Manager la mot ung dung cho phép tao va quan ly cac thiét bi a0 (Android Virtual Devices
- AVDs). Bé mé AVD Manager, trong Android Studio chon Tools > Android > AVD Manager
hoac chon icon EL trén thanh cong cu.

Android Debug Bridge (ADB) 1a ¢6ng cu hd tro giao tiép voi thiét bi (ca gia lap 1n that). Nho c6
ADB ma ta cd thé cai dat tng dung, debugging, truyén tai file giira thiét bi va may tinh... Phan
phu luc vé ADB c6 trinh bay mét sb thao tac ddi véi ADB.

Cén luu ¥ AVDs khéng phai 1a lya chon duy nhat cho viéc gia lap thiét bi trén Android. C rat
nhiéu giai phap thay thé khac trén thi trudng nhu Genymotion, Droid4X, BlueStack... Thiét bi
that c6 18 1 giai phap hitu hiéu nhét vi ta s& o trai nghiém ung dung thuc té twong tu véi nguoi
dung.
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2 Bai tap thuc hanh
2.1  Cai dat Android Studio Bundle

1. Thoi lwgng: Tuy thudc vao tinh trang, cAu hinh cua may. Sinh vién thuc hién tai nha.
2. Muc tiéu: Hoc vién biét cach cai dat Android Studio Bundle.

3. Md ta: Sau khi tai vé bo Android Studio Bundle va cac thanh phan c6 lién quan, ta bit dau
tién hanh cai dat.

4. Cac buéc thuc hién:

Budc 1: Kiém tra lai yéu cau hé théng vé phan mém ciing nhu phan ciing. Néu da thoa tat
ca yéu cau thi sang budc 2.

Budc 2: Cai dat Android Studio Bundle, khuyén céo nén giir nguyén cac théng tin mac
dinh khi nhu duong dan cai dat, cac thanh phan kém theo.

Budc 3: Khoi dong Android Studio. Néu c6 16i phat sinh vé JDK, xem thém cach cai dat
JDK ¢ phan phu luc.

2.2 Tai cac thanh phan cho Android SDK

1. Thai lweng: Ty thudc vao tinh trang, cau hinh cua may va két ndi Internet.
2. Muc tiéu: Hoc vién biét cach cai dat, cap nhat cac thanh phan cho Android SDK.
3. M6 ta: Str dung SDK Manager dé cai dat, cap nhat céc thanh phan cho Android SDK.
4. Cac buéc thuc hién:
Buac 1: Khoi dong SDK Manager

C6 mot vai cach dé khoi dong SDK Manager nhu sau:
- Trong Android Studio, chon SDK Manager &2 trén thanh cong cu.
- Néu khdng dung Android Studio:
o Windows: M¢ file SDK Manager.exe tai thu muc chira Android SDK.
o Mac/Linux: M¢ terminal va tré dén thu muc tools bén trong noi Android
SDK duoc cai dat, sau do chay android sdk.

Budc 2: Chon cac thanh phan va tai vé

2.3 Tao vacau hinh thiét bi 0 AVD

1. Thoi lwgng: 20 phut.
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2. Muc tiéu:

- Hoc vién biét cach tao thiét bj 40 AVD.
- Hoc vién biét cach c4u hinh thiét bi a0 AVD.
- Hoc vién biét cach khoi dong thiét bi a0 AVD.

3. M@ ta: Tao thiét bi 40 va cau hinh bang AVD Manager.
4. Cac buéc thuc hién:

Buéc 1: Mé AVD Manager

B vcs Window Help

Tasks & Contexts

Save File as Template...

Generate lavaDoc...

Mew Scratch File... Ctrl+Alt+ Shift+Insert
IDE Scripting Conscle

G Groovy Console...
el Mavigation Editor
f Sync Project with Gradle Files
';' Android Device Monitor

r. [T
ﬁ SDE Manager

%' Enable ADB Integration

ﬂ} Theme Editor

Buéc 2: Tao mai mot AVD

- Trong cira s6 AVD Manager, chon Create Virtual Device...

) Android Virtual Device Manager =RACE X
Your Virtual Devices
Android Studio
Type MName Resolution API Target CPU/ABI Size on Disk Actions
|:| Mexus 5% AP1 23 1080 = 1920: 420dpi 23 Google APIs *86 1GB | A
| -+ Create Virtual Device... | | c} |

- Chon loai thiét bj bat ky nhu TV, Phone, Tablet. Sau d6 chon thiét bi cu thé. Nhan
Next.
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* Khuyén cao chon Nexus 4 hoic Nexus 5X vi c6 d Ién man hinh, do phan giai
vira phai va dugc sy ho trg nhiéu tir Google.

Select Hardware

A Choose a device definition

Q-
€ ) [J Nexus4
Category MName ~ | Size | Resolution |  Density
™ Mexus 6 596" 14402560 560dpi
Wear Nexus 5 52" 10804920 420dpi —
I Size:  normal

Nexus 5 1080:1920  chdpi gat'oﬂw_”‘r’]‘t'f’?g
a7 1280px BNSI. Xnapl

Galaxy Mexus T20:1 280 xhdpi

54" FWVGA 54" 480854 mdpi

I Mew Hardware Profile ‘ [ Import Hardware Profiles @ Clone Device... |

- Chon cau hinh API level (phién ban Android), CPU, ... ma ta mong muén thiét bi
chay trén. C6 thé tai vé thém nhiing ciu hinh chua ton tai trong Android SDK.
Nhan Next.
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Virtual Device Config

RE

Release Mame!

Marshmallown
Marshmallow
Marshmallow
I Marshmallown
Marshmallow
Lollipop
Lollipop
Lollipop
Lollipop

System Image

Select a systermn image

APILevel * | ABI

armeabi-v7a
xB6_ 64
armeabi-v7a
xB6

xB6_ B4

armeabi-v7a

armeabi-v7a

Show downloadable system images

| Tariet

Uin

=]

Android

0w

=1
=1

flﬂ. |lr|.
Android

Android 6.0

=31
[

Android 6.(

U

=)

Android
Android 5.1 (i
Android 5.1 {n
Android 5.1 (n

Android 5.1

(9]

Marshmallow

B o

5

A

Questions on API level?

b

AP Level

23

Android
6.0
Google Inc.

Systern Image

X86

See the API level distribution chart

I Cancel ] | Finish I

CAu hinh céc thudc tinh cua thiét bi nhu tén, kich thugc man hinh, API level, ...
o Emulated Performance: Thong thuong chi dugc chon mét trong hai tuy
chon la dung host GPU va dung snapshot. Dung host GPU sé gilp tang

hiéu suat caa may khi chay, dic biét 1a vé dd hoa. Dung snapshot s& gitp

tang toc do khoi dong cua thiét bi & nhitng lan sau.
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( e
% Virtual Device Configuration - S S —

Verify Configuration

‘ /’( Android Virtual Device (AVD)

AVD Name Nexus 4 API 23 ]
[ Nexus4 47" 768x1280 xhdpi

3;-7' Marshmallow  Android 6.0 386

Startup size

and Scale: |Aut0 n

I orientation
QOrientation: D D
Portrait Landscape
i
Emulated Use Host GPU
Performance
[] Store a snapshot for faster startup
[ You can either use Host GPU or Snapshots

Device Frame Enable Device Frame

Show Advanced Settings J

AVD Name

The name of this AVD,

| Brevious | | Next | | Cancel | m

Viéc cau hinh c6 thé dugc mo rong bang cach nhan vao nat Show Advanced
Settings. Ta co thé cau hinh thém vé camera, network, memory, keyboard... Nhan

Finish dé két thiic qué trinh tao va ciu hinh thiét bi ao.
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Camera

Network

Ernulated
Performance

|| Memory
and
Storage

Device Frame

-
#® Virtual Device Configuration

droid Virtual Device (AVD)

nfiguration

Front:

Back:

Speed:

Latency:

RAM:

VM heap:

Internal Storage:

SD card:

Custom
skin definition

Nene

None

J I

Full A

None B8

Use Host GPU

[] storea snapshot for faster startup

You can either use Host GPU or Snapshots

© studio-managed
I

() External file

Enable Device Frame

= - [

How do 1 create a custor hardware skin?

I Hide Advanced Settings

Nothing Selected

[mions | [t | [Lconce | TN

Kheoi dong thiét bi 40 vira tao bang céch chon va nhan nat b
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[ ’ a e - - - - v - C - v - =
¥ Android Virtual Device Manager l = éj
| Your Virtual Devices
Android Studio
Type MName Resolution API Target CPU/ABI Size on Disk Actions
ﬁ NS AR PR i mm
|:| Mexus 5% AP1 23 1080 = 1920: 420dpi 23 Google APIs *86 1GB | A
| -+ Create Virtual Device... g'j |

B S554Nexus 4APLZ3 [E=NEE

2.4 Chay wng dung trén thiét bi ao

1. Thai lwong: 15 phut
2. Muc tiéu:

- Biét cch tao mot project trong Android Studio
- Biét cach chay ung dung trén thiét bi ao

3. Md ta: Hoc vién tao mot project trong Android Studio, véi cac théng tin cua ung dung, cac
loai thiét bi ma wng dung hd trg. Khi tao project s& tu phat sinh mot module kiéu Android
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application véi mot Activity mac dinh (kém theo mot layout twong (ng). Sau do, hoc vién
chay thir ttng dung trén thiét bj 4o da duoc khai dong.

4. Cac buéc thuc hién:
Budc 1: Tao Android Studio project

- Chon menu File > New > New project...
- Nhap céc théng tin
o Application name: Tén tng dung
o Company domain: Tén mién caa cdng ty, ca nhan s& hitu (ng dung
o Package name: Pinh danh cua ung dung, thong thuong la két hop cua
application name va company domain.
o Project location: Noi chtra irng dung trén dia cing may tinh
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( B’
® Create New Project % e (S

L, g New Project
A Android Studio

Configure your new project

Application name: | Some Application Mame |

Company Domain: | greenacademy.edu.vn |

Package name: vn.edu.greenacaderny.someapplicationname Edit

Project location: D\Project\SomelpplicationMam e‘\l ] D

[ previous | [ [ Cencel | [ Finish |

Chon form factors va minimum SDK tuong tng.
o Hién tai tng dung Android c6 thé chay trén nhiéu loai thiét bi nhu phone,
tablet, wear, TV, auto, glass...
o Minimum SDK Ia phién ban hé diéu hanh thip nhat ma ung dung cé thé
chay dugc. Thugc tinh nay sé anh hudng tai viéc ung dung cé tinh tuong
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thich cao hay khong. Vi du nhu trong hinh, khi chon gia tri API 15, (ng
dung c6 thé chay trén 96.2% thiét bi trén thi truong (con s thong ké tir

Google Play).

- e
- -

-
¥ Create New Project

_/* Target Android Devices

Select the form factors your app will run on

Different platferms may require separate SDKs

Phone and Tablet

Minimurn SDK | API15: Android 4.0.3 (IceCreamSandwich) n

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

By targeting AP115 and later, your app will run on approximately 96.2% of the devices
that are active on the Geogle Play Store,

Help me choose

] Wear

Minimurm SDK |APIZL: Andreid 5.0 (Lollipop) n
v

Minimum SDK |APIZ‘L: Android 5.0 (Lollipop) n

|:| Android Auto
[ Glass

Minimum SDK | Glass Development Kit Preview n

Previous m I Cancel ‘ | Finizh ‘

L e

- Tao activity ban dau. Ta chon mat trong cac template c6 sin. Khuyén céo chon
Empty Activity vi Iy do két qua tao ra s& don gian.
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W -
% Create New Project

A Add an activity to Mobile

I

Add Mo Activity

’

Google AdMob Ads Activity Google Maps Activity

Fullscreen Activity

Login Activity Master/Detail Flow

o

Nhap cac thong tin nhu tén Activity, tén layout kém theo. Khuyén céo gitr nguyén

méc dinh. Nhan Finish dé két thic viéc tao project.
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-
% Create New Project -

A Customize the Activity

Empty Activity

The name of

Creates a new empty activity

Activity Name: | MainActivity] ]

Layout Mame: | activity_main |

- —

Generate Layout File

the activity class to create

I Ere\.ricll.lsJ | Mext ‘ I Cancel ‘

¥ Some Application Mame - [D:\Project\SomeApplicationName] - [appl] - ..\appisrc\main\java\wn\edu\greenacademy\someapplicationname\MainActivity java

Eile Edit Miew Navigate Code Analyze Refactor

Build Run Tools VCS Window Help

DHO ¢« 00 QA ¢

4 [ woapp | P W B

@ SLE& ?

" SomeApplicationName % app B sic 1 main [ java Elvn 7 edu [21 greenacademy

[21 someapplicationname (€ MainActi\.r'rly:ji-

o lﬁl Android v| (IR - 20 o E activity_main.xml * | 'S MainActivity.java * |
=]
= tl'aPP package vn.edu.greenacademy.someapplicationname;
m
é 1 manifests
(] java +import ...
i [E1 vn.edu.greenacademy.someapplicationnam| —. ) ) L o
w . _— & public class MainActivity extends AppCompatActivity
g o MainActivity (
[
i [E1 vn.edu.greenacademy.someapplicationnam
~“ [ res Boverride
(_:_,‘ Gradle Scripts af protected wvoid onCreate (Bundle savedInstance3tate)
w
El {
g super.onCreate (savedInstanceState) ;
ﬁ setContentView (R. layout.activity main);
™
}
v
}

Budgc 2: Khai dong thiét bi ao
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Budc 3: Chay ¢ng dung trén thiét bi a0

- Chon Run > Run “...’, hodc nhan Shift + F10, hoic nhan vao nat P trén thanh

cong cu.
- Trong cua so hién ra, chon thiét bi dang chay tuong ung.
'Q Device Chooser > ;. o = - ._-_ - E

o Choose a running device

Device | State | Compatible | Serial Number

O Launch emulator

Android virtual device: Mexus 4 AP123 n

D Use same device for future launches

Some Application Name

Hello World!

2.5  Chay ftng dung trén thiét bi that
Lam twong ty nhu bai tap chay tng dung trén thiét bi 4o, thay vi khai dong thiét b 4o thi két ndi

thiét bj that vao may tinh qua céng USB. Luu y 1a may tinh phai dwoc driver cua thiét bi va thiét
bi da bat cai dit cho phép debugging thdng qua USB véi ché do developer.
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Cai @it JDK
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Java Development Kit (JDK) 1a mot bo hd tro phat trién tng dung Java, c6 thé cai dat trén nhiéu
nén tang nhu Windows, Mac OS X, Linux... Bé cai dat JDK cho may chay Windows, ta c6 thé
thuc hién theo cac budc sau:

Budc 1: Tai JDK tai trang chu http://www.oracle.com/

Buoc 2: Cai dat IDK

Khuyén cdo nén giit nguyén cac thong tin mic dinh khi cai diat nhu duong dan chaa thu muc
JDK, céc thanh phan kém theo.

Budc 3: Cai dat cac bién moi truong (Enviroment variable) JAVA_HOME va Path

- Chon Start menu > Computer > System Properties > Advanced System Properties
- Mao Advanced tab > Environment Variables
- Chinh stra gia tri cua bién JAVA HOME thanh duong-dan-téi-JDK, vi du nhu

C:\Program Files\Java\jdk1.8.0

z :UO‘;Q » Control Panel » System and Security » System

Control Panel Home

‘?i' Device Manager
# Remote settings

‘&' System protection

System Properties

2 | =

@' Advanced system settings i

See also
Action Center
Windows Update

Performance Information and
Tools

Computer Name Advanced | System Protection | Remate

You must be logged on as an Administrator to make most of these changes.

Performance

Visual effects, processor scheduling, memory usage, and vitual memory

User Profiles
Desktop settings related to your logon

Startup and Recovery
System startup, system failure, and debugging information

Envircnment Variables

User variables for Administrator

Variable Value i

ID2_HOME D:\Software\JDownloader v2.0 =
MOZ_PLUGIM_P... C:\Program Files (x86)\Foxit Software)... |

TEMP %USERPROFILE%: \AppData'Local{Temp
TMP SUSERPROFILES:\AppDataLocalTemp 2
[ Mew.. || Edt. |[ peee |

System variables

Variable Value —
Settings. JAVA_HOME C:\Program Fies\Javaljdk1.8.0 |
TMOWBER_OF _F... 8
Nindow
Environment Variables... os Windaws NT
Path C:\Program Files (x86)\AMD APPYbin'xE...
New.. |[ Edt. |[ Deete |

- Chinh sira gia tri cua bién Path, thém ;dirong-dan-téi-thw-muc-bin-cua-JDK;, vi du nhu
;C:\Program Files\Java\jdk1.8.0\bin\;
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System variables
Variable Value i
MUMBER_OF P... 8
o5 Windows_NT
I Path C:'Program Files (x36)AMD APPYbin'\xE. .. I
il .
Edit System Variable l&]
Variable name: Path
Variable value: -Einni;c: \Program Files\Java 'n,jdkl.B.D'n,l:uin'nl;l
[ QK ] | Cancel |
L o

Budc 4: Kiém tra lai xem JDK di cai dit thanh cong hay chua

Dung cau lénh java -version va javac -version dé kiém tra, néu cd két qua tuong ty hinh bén
dudi tire 1a JDK da cai dat thanh cong.

C:\Users\Administrator>java -version
java version "1.8.0_25"
Java(TM) SE Runtime Environment (build 1.8.0_25-bl8)

Java HotSpot(TM) Client VM (build 25.25-b02, mixed mode, sharing)

C:\Users\Administrator>javac -version
javac 1.8.0

Déi véi cac nén tang nhu Mac OS X, Linux, dé cai dat ta cling thuc hién twong tu cac bude nhu
trén. Tuy nhién, mdi nén tang déu cd mot dac tha riéng, ta co thé tham khao cach cai dit JDK cu
thé cho tirng nén tang tai trang mé ta ky thuat cua Oracle http://docs.oracle.com

3.2  Cac phién ban Android

Lich sir phat trién cua Android duoc bat dau tir phién ban alpha nim 2007. Sau dé, phién ban
thwong mai dau tién dugc ra doi - Android 1.0 - vao 09/2008. Ké tir ¢, Android tiép tuc dugc
phét trién boi Google va Open Handset Alliance (OHA) va cho ra doi cac phién ban méi.

Hau hét céc phién ban Android déu c6 mot codename va mot API level. Vé6i goc d6 nguoi 1ap
trinh, thong thuong ta s& quan tam dén API level nhiéu hon. Du6i day la danh sach cac phién ban
Android cap nhat cho dén thoi diém 01/2016.
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Code name

Marshmallow

Lollipop

Lollipop

KitKat

Jelly Bean

Jelly Bean

Jelly Bean

Ice Cream Sandwich
Ice Cream Sandwich
Honeycomb
Honeycomb
Honeycomb
Gingerbread
Gingerbread

Froyo
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Phién ban API level

6.0 API level 23

5.1 API level 22

5.0 API level 21
44-444 APl level 19

4.3.x API level 18

4.2.X APl level 17

4.1.x API level 16
4.0.3-4.04 APl level 15, NDK 8
4.0.1-4.02 APl level 14, NDK 7
3.2.x API level 13

3.1 APl level 12, NDK 6
3.0 APl level 11
2.3.3-237 APl level 10
23-23.2 APl level 9, NDK 5
2.2.X APl level 8, NDK 4
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Code name Phién ban API level

Eclair 2.1 API level 7, NDK 3
Eclair 2.0.1 APl level 6

Eclair 2.0 APl level 5

Donut 1.6 APl level 4, NDK 2
Cupcake 15 APl level 3, NDK 1
(no code name) 1.1 APl level 2

(no code name) 1.0 APl level 1

Ngudn: https://source.android.com/source/build-numbers.html
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