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ABSTRACT

This special problem project aimed at developing a universal remote by applying current
mobile technology to facilitate presentations and the presenters. The presenter remote was
entirely developed using Android technology, and the host application was developed under an
umbrella of Microsoft Windows technology. In addition, the remote was designed and crafted
according to the human factor principles. Users were able to customize the remote’s functionality
according to their modes and preferences such as presentation, multimedia, web browsing, etc.

The universal remote developed to provide ease of use. The often-used functions were
customizable according user’s preferences and well-suited to the individuals. The project was
developed with client-server based topology, Eclipse IDE and Netbean IDE were served as tools,

and human factor and UI theories were employed to deliver its full functionality.
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3.2.1 Use Case Diagram U843z
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B

LD RWINZI AT SHII WL Browser

gﬂﬁ 3.2 U@A9 Use Case Diagram Y8431
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3.2.2 Class Diagram

remoleuniversal

MouseXYKeyBoard
~realX :int =0
~realY int =0
~mX_:int =0
=mY :int =0
~chekpen . bodlean = lalse
~chkearse © boolean = false Mous e DSer
~sel02(robola : RobotControlPC, serverSockel : DalagramSockat) © void -localAddr ¢ InelAddress
“MOpFeRY -robolPC : RabotControlPC = null
-mouseXY . MouseXYKeyBoard = null
DSer -DSer(}
slocalAddr : InetAddress ~startServer()  void RobotControlPC
-robolPC - RabolConlrolPC = nuil ~gelinstace() - DSer Fa—|~rabot - Rabot
mouseXY : MouseXYKeyBoard = nul ~gelAddress() : String ~m1X : int
-sentence ; Slring = rull ~gelSlatus() : Boolean ~m1Y @ int
hkfirslme : inl =0 -closeConnection() : void *RobalControlPCl)
+main(args : Strin void truni) - void ~keyBoard(keyCode - inl) : void
+lorceinterrupl} ; void
dsef2 )
RemoleUniversal

-jButlont : JBulion

-slatusLabel ; JLabel

HocalAddr | InelAddress

+RemoleUniversal()

~addRUListenar(ru - ActionListener) . void
~addRUListenar2(ru : ActionListener) © void
~addRULIstenerdiru - ActionListener) . void
~setText1(sel : Slring) « void

~setText2(set . Sting) : void

-initlCompanents() : void

-|Buttont ActionPerformed(evt . ActionEvent} | void
-|Bulton2ActionPerformed{evt : ActionEvent)  void
-|Bullon3AclionPerformed{ev! * ActionEvent)  void
+main(args _ Strin void

-nusal

RuListenerd
+RuListenard()
+actionPerformed(e : AcionEvent): void

ControlRU

-rusal : RemoleUniversal = null Rulistener

-dser2 : DSer +Rulistener()

-8 Sting = ™ +aclionPerformed(e - ActionEvenl) : void
-a2 : boolean = false

D

Thread
~ConlrolRU(a : RamoleUniversal)

[22]

Rulistener2

~a : Info

+Rulislener2()
+actionPerformed(e . AclionEvent) : void

Info

-closeBin - JButlon

+info()

-initComponents(} : void
-closeBlnActionPerfarmed(evt : ActianEvenl) : void
+mainfargs : Strin . vold

U7 3.3 tarasnnudniussznin Class TuTdsunsuda Server




A066SixthActivityBrowser

ricnnl

on

-ichkHandle :int = 1
~chkDrawer . int =0

-numAnimate ._i?n[[ =
-numBinAnimate : int[] = new int [9]
-flaqiii . boolean = false

~countCheckBox « int = 0

new int[9]

~chkDrawerOn : int = 0
~binfLis : BinfListener

36

a06
A062SecondActivityWireless
-iPaddress : String = null
~jConnec : Cnection )
fonCreate(savedinstanceState : Bundle) : void
—— — ¥

Cnection

~chkOut() : void

~callms{a : String) . vaid

#onCreate(savedinstanceState : Bundle) : void

AOBSFifthActivityMedia
-counlCheckBox . int = 0

-ICnnl - Cnection

-numAnimate . int[] = new int[12]
-numBinAnimate : int[] = new int [12]

-flaqiii : boolean = false

-ichkHandle : int = 1

~chkDrawer : int = 0

~chkDrawerOn : int = 0

~binflis ; BinfListener

“1+cnn : Cnection
~clientSockel ; DatagramSocket = null

“lest : String ="

-IPAddress - InetAddress = InetAddress getByName(“localhost") |

~Cnection()
~setCnnec() : Cnection
~firstCreate(testSend . String) : void
~sendDala{dataSent : String) : void
~closeSocket() : void

P T

PadActivity

nnl : Cneclicn

-c : float =0

-d : float =0

-g : float=0

-h  float = 0
-e.int=0

Sfoint=0

Hnt=0
-numKeyBd1 @ int = 0
F-numKeyBd2 :int = 1
~chkpen . Stnng ="0"

#anCreale(savedinstanceState : Bundle) : void
~chkQut() : void
~callms(a : Stnng) : vaid

#onCreale(savedinstanceState . Bundle) : void
~callms(string . String) : void

~norMalize(a : int) : String

+onKeyDown(keyCode : int, event : KeyEvent) : boolean

~iConnec : Gec

AOG1MainActivity ]
tion

+onAnimalionRe

+onAnimationStart(arg0 . Animation) : void |
+onKeyDown(keyCode : int, event : KeyEvent) * boolean

#onCreate(savedinstanceState : Bundle) . void
+onCreateOptionsMenu(menu : Menu) . boolean
+onAnimalionEnd(arg0 : Animation) : void

peal(arg0 : Animation) : void |

AO64FourthActivityPresenter

-genDetec . GeslureDetector

-SWIPE_MIN_DISTANCE . int = 120

-SWIPE_MAX_OFF_PATH :int =

250

-SWIPE_THRESHOLD_VELOCITY . int = 100

~countCheckBax : int = 0
-[Cnnl : Cnection

FnumAnimate ; int] = new int[11]
FnumBinAnimate : int[] = new int [
-flagiii : boolean = false
-ichkHandle : int = 1

~chkDrawer @ int =0
~chkDrawerOn @ int = 0

~btnfLis : BinfListener

1]

~binsetEnable
~chk :int=0
~chk2 :int=0

BtnfListener
View

+anTouchEvent(event : MotionEw

~BtnfListener(a : View, chkDrawer . int)

+onAnimationEnd(animation - Animation) . void
+onAnimationRepeat(animation - Animation) . void | .
+onAnimationStari(animation . Animation) . void

+onScroll{arg0 : MotionEvent, arg
+onShowPress(e : MotionEvent) :

~chkOut() . void

~callms(a : String) : void

#onCreate(savedInstanceState . Bundle) : void
+onDown(argD : MotionEvent) : boolean

+onFling(e1 . MotionEvent, e2 : MotionEvent, velocityX : float, velocityY : fioat) : boolean
+onLongPress(arg0 : MolionEvent) : void

+onSingleTapUp(e : MotionEvent) : boolean

enl) . boolean

1: MotionEvent, arg?2 : floal, arg3 : fleat) - boolean
void

U7 3.4 uanannuANUEIEM I Class TuTilsunsuds Client
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3.3 MIvRnUUUWANTZUUYAMEluMsn Uy

Java API Packages o Packages U83N1H10171 (Java) ‘ﬁ'l.liii} Classes 9114 G 1130

- s -
e liilouTdsunsuannsaBonldanldind TaslisuiudeadouTusunsuluanniu 4

- ] 1
naua Tavannsaisoniluyedu 9 18194 Java Application Programming Interface (Java API)

138 Java Class Library Fayam1aalumsniunuginsal Suwa si1eefte java.awt.Robot

Java API Packages (Reference Java SE 6.0)

Packages

Description

java.applet

Java Applet Packages U379 Class #1M5Un13a519 Applet

java.awl

Java Abstract Window Toolkit Package U339 Class 1M5UN159AN15 GUIs Tu

Java 1.0 iag 1.1

Jjava.awt.event

Java Abstract Window Toolkit Event Package 14539 Class A5 UIANT Event

UBI AWT

java.io Java Input/output Package 13537 Class ARLER TN R RN Input {@Ag Output ‘!?E)Hﬁ

javalang Java Language Package 1770 Class d1Ayei19 9 vaam sy Tusunsu uag
115 Compiler

java.net Java Networking Package 1537 Class #14 Fumsiaudu Computer Network

java.text Tava Text Package V339 Class @115 UM51uiLtendm, daw, aaenys
(azdu q

java.util Java Utilities Package 1377 Class TMTUM TN g (WU ’JWU‘?‘I, 1901,
random number, tokens

java.swing Java Swing GUI Components Package U339 Class TIMIUNTIANTT GUISs

ﬁaﬂ Java's Swing

Java.swing.cvent

Java Swing Event Package 13379 Class TUTUIANS Event VD4 Swing

A15197 3.1 @AY API Package TUATHIIM
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3.3.1 msauguadang luneuiimes
java.awt.Robot Robot Classiifuaniadivi ldannsaniuauidaney 18Tas 01514 method
' . A 2
keyPress(int keyCode) ¥4 1Un1m1911A8M 35 0 native key MuuniauTasilumsna 1 ase

o

1 ¥ ¥V
method N 199UNIMNADIA Robot Class Haati

Constructor and Description

Robot()

Constructs a Robot object in the coordinate system of the primary screen.

Robot(GraphicsDevice screen)

Creates a Robot for the given screen device.

A1519% 3.2 naag Constructor 1UAATA Robot

Modifier and Type Method and Description

Color getPixelColor(int %, int y)

14 UM AndIMU I8 Pixel VUMD

void keyPress(int keycode)

lienaddlalauufisueia

void keyRelease(int keycode)

lifiedesfdlalauufduesa

void mouscMove(int x, int y)

°

maue iaesunnd llddumuafigeanis

void mousePress(int buttons)

nsaanluuunndlala

void mouseRelease(int buttons)

msaenluuunndlala

void mouse Wheel (int wheel Amt)

M3 141We scroll e

=

15199 3.3 1AA9 Method % luAa1a Robot
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[¥ Show only the Istest versions of availsbie software " | Hide tterns that sre already instalied
[V Group ftems by category

What iz glreagy instalied?
[ Show only software spplicable to Larget environment

(¥ Contact all update sites dunng install to find required software

@) < Back Next Finigt l Cancel

gﬂﬁ n.16 M uARAINA Install Software Add Repository
Add Repository

v
=

T ADT 7l zip 751 Tnanin




4. Favorites :. -' Date moddued
B Desktep | B 4072000 7732012 1077 PM
® Downloads | ostlE_+20- windows 7/3/2012 10:22 PM

173/2012 .26 PM

Type Sae

WnRAR ZIP archee 1
WmRAR 2P archave Sj
WnRAR 70 archive M

Ui n.17 wihuaasma ADT-20.0.0

sorme

(@) Add Repository s on

Name: 7androi&.cieve|7;|:;rtoo-ls

Location: jarfile:/C:/Users/T400/Downloads/ADT-200.0.zipl/

o =) = 3
mmstaonnang
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| Available Software
Check the 2erms that yeu wah te smtsll.

type filer text

Name
& [} 10 Developer Toels
74§ Androsd DOMS
[ 4> Androdd Development Tooks
[ g= Androed Huarachy Viewer
[T s Andreed Tracevew
[T 5 Traces for Open( (5
4 7] we NDK Plogen
[ 4+ Androwd Native Development Tooks
1

| [ Soeams | [ Dumoaa |

¥ Shew only the latest verices of svaidatle ioftwave

Work with:  andirond developer tools - jaefile. C./Usery/ T400/ Downloadi/ADT- 20.0.0 1t

Find more software by working with the * Aysdable Softears Saes” preferences. j

Versen f |

20007201 206242043 B1419 i
2000,20120620003- 31819 o
2000106202043 B141
2000, 201206242043 1419
2000201 06202043 9181 J

20007201 206142043- 391819 -

T Hude teens that are slready writalied

¥ Geoup items by category What is gsedy outalied! I
" Show only software applicabl pet |
7 Comtact ¥ update sies dunng mstall 1o fnd requered software
|
® < Back Mew - Sinash __“_‘._‘! ,,,j

| Available Software
Chack the 2ems that you wah to matall.

type (e tet

Name
# {53 Developer Tooh
[V 4> Andresd DOMS
¥ 4§+ Androwd Development Tools
(4 g Andrond Hueesechy Viewer
¥ @ Androd Traceview
[¥ g+ Tracer for OpenGdL E5
4 ] e NDE Plugen
[¥ 4> Androd Native Development Toots
[ Seectal || DeselectAl | 6 ems setected

...... Prmiend i

Detads

¢ Show only the latest versons of avalable woftware

¥ Geoup tema by category

[ Show only software applicable to Larget envwonment

(¥ Comtact o update sites durng wstall 10 find requered software

@

Work with:  andeond developer tooks - jarfile./C./Users/ 1400 Dewnloady/ADT. .00 1l

* e |
Find more softwace by working with the *Ayadabie Softmas Sae preferences.

Version '+

20007201 206202043- M1819 r
2000.201206202043. 91819
20001201 206242043 Bk
2000201 206202041 V1819 !

[
2000,201206202043- 91819 % i
|

20007201 206242043 391819 N

| Hode e that sre alceady svitalled
What is giosesty ioidedied! l;

e ——

U n.18 milueaawa M31don Developer Tools

¥
59ARAY ADT 159
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4+ Andicd DDMS

44 Android Development Tocls

4 Andrerd Heerarchy Viewer

§+ Androvd Natrve Development Tocls
4 Andrond Tracewen

% Traces foe OpenGL £S5

Vermon

2000.5201206400..
2000%2012062420...
2000v2012062820..

<om.anderond sde echpre ddm feature gro d
« a2 feature group
ide echpre b W ']

200.0v2012062420.. (mmmm '
DADVINARAN0.-  com androad ibe echpiatiaceen festure 1
000V XN06M20.  comandroideechpiegidetuggefeaty.., !

Echpia Foundaton Software Uses Agreement
Echpia Public Licemse - v 10

Note: jcomman-1012 jar s under the B30 heemse rather than the A9, Yeu car TERMS AND CONDITIONS FOR USE. REPRODUCTION, AND
Nete: kumi2:23.0 jar & under the BSD bcerve rather than the £FL. Yeu canfind | DISTRIBUTION

Verion 2.0, lanuary 2004
hetpe/ [ woen apache orghcenten’

I
1. Defition. [‘
"License” shall mean the terms and constons for use,

epraducton,
and destnbaution as defined by Sections 1 through 9 of the
document.

“Lacensor” shall mesn the copynight owner or ety
sthonzed by
the copynght cwner that i grantng the Licenze.

“Legal Entty” thall mean the umon of the scting estay and
all

cther entities that control. are controlied by, cv are under
cemmaen

control with that entity. For the purposes of thes defestion,

conteol” meant (i) the power, dWect of mdinect, 1o Chuse the

drection o management ef such entlty, whether by
contract o - |

<‘ lehmdhm#>
' agreements

ot ][ Conce |

1 ) ¥
31N n.19 miluaaana mygousuideu lumsfnds



{8 Installing Software

L[ e

@ Installing Software

i

["] Always run in background
Installing Software

L

| Installing Software

[Run in B;ckgmund ] [

Cancel J L << Details ]

e e e e T

Installing Software

@ Installing Software

)

[] Always run in background

Installing Software

Y emmm———— e

Fetching org.eclipse.cdt.managedbuilder.ui_...pse.org/releases/juno/201206270900/plugins/

Installing Software: Fetching org.eclip...org/releases/junc/201206270900/plugins/

Runin Backgtound] [

Cancel | [ << Details |

! ¥
AAN OK 1N0AAAY Plugin

e e i o

e T J
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f .
:._.] S:Elrity Warning

R

e

=

installation?

Warning: You are installing software that contains unsigned content. The authenticity
' % orvalidity of this software cannot be established. Do you want to continue with the

Details >>

{ OK j L Cancel | L

N

S

e e e ——

—

AT ULLUD Restart Eclipse

7
i8] Software Updates

o]

You will need to restart Eclipse for the changes to take effect. Would you like to
restart now?

—

a g 1
Eclipse 221Uavulnyi
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F‘if)llﬂﬂuﬂ”liﬁﬂm Platform Android
T s

Overview
G. C/C++ Development Java development
Cart familsr with the C/C s « Devalopesent Took (CDY) Gt Lormd o wilh devebogwny L s OO e iy
Edpse
;ﬁ Workbench Dasics

".pb Edlipse plug in development

Learn how 1o eatend Lcipte by bukdng new paug o

Learm sbout Bas [dpme morkbench concepts

‘7‘1 Team support

J Farnd cost Pt 0 CORADIS 3@ willhs CENY dousiogmirs

Data Toolks Platform

The Data Tocks PLathorm [rogect rovoes extensbie famsworks
and eierplary todls, enabdng a dverte set o phug an offerngs
e (o partiula dalscerdne technologes and supparted by
tha DIP scotritem

(34, 0P eroject

Leam more JDOWK the EADLe D) Tools Patform

@

AR Gatona v it 0 wlinide
& Mk © v
Oitaen
Davtrgton Faragece P Locon Type

Ui n.22 wihuaasna M3AARQ Platform Android
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AnAY Jelly Bean Aoy
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Packages Tools

SDK Path: C-\android-sdk-windows\

Packages
‘& Name
a 7]l Tools|
7 X Android SOK Tools
8 Andredd SDX Platform-tools
4 (¥ .2/ Android 4.1 (API16)
¥ 7)) Dexumentetion for Androsd SDX
7 # SOK Platform
@ & sompies for SOK
| ‘w ARM EABIv7a System Imoge
i 4 g Google APIs
i 7 ) Scurces for Android SOK
[ 1”5 Android 4.0.3 (AP115)
| ¢ 7]z Android4.0 (API14)
[7] s Android 3.2 (AP113)
¢ "1 12 Android 3.1 (AP112)

Sort by: @ APl level " Repositery

"I Obsalete Sebect Pew or Lipdates

APy Rev. Status -

)

20 @ lnstatled |

12§ Netinstolied 8|

16 1§ Notinstalied
16 1§ Notinstalied
16 1§ Notinstaled
16 1§ Netinstolied
16 1§ Netinstolied
16 | ' Net instolied

Delete pack .L}r:

e i e s s — 2

"B

Packages
| = Andrewd SDK Platform-tools, revison 12[] |
|~ Documentation for Androed SDK, AP116, r...
: " SDK Platform Andresd 4.1, AP 16, revasion ..
| W Samples for SDK API 16, revison 1 |
~ ARM EABIv]a System Image. Androwd AP .. |
~ Google APls, Androwd API16, revasionl |
ngcuf«musaxmu.fml I
| % Google USB Driver, revision &

Package Description & License

Package Description
Android SOK Platform-tocls, revision 12 ,

Dependencies !
This package is a dependency for =
« Androwd SDK Tools, revision 20

Archive Description

Archive for Windows 4
Sae 106 MiB

SHAL: T2eae05569474 o4 fLEFSTB4T0 S ced 07455255

1 Accept ) Regect

e ——————

a o <
TOVUAANNUTTD



rﬁ Android SOK Manager

Packsges  Tooks
SOK Path: C:\androsd-sdk-windows'

pa Androwd SOK Manager Log

Parse XML:  https//di-

Done loading packages.
Preparing 1o install archives

Stopping ADB server failed (code -1).

Installed Android SOK Platform-tools, revision 12

Downloading Android SDK Platform-tools, revision 12
Android SDK Platform-tools, revision 12

Found Intel 386 Atom System Image, Android API1S, revision l

] tation for Android SDK. AP 16, revision 1
Installing Documentation for Android SDK, AP1 16, revision 1
\Installed Documentation for Android SDK, AP 16, revision 1

11 Vasdate XM MWI‘ MWWrMmW“
ssLgoogle.com/.

Downloading SDK Platform Android 4.1, APL16, revision 1 (64% 331 Ki/s, 50 seconds left)

Downloading SDK Platform Android 4.1, API 16, revision 1 (=]

Downloading SOK Platform Androsd 4.1, AP116, revision 1 (64%, 331 Kil/s, 50 seconds beft) (Close|
Show: ¥ Updates/New [linstalled | Obsolete Sebect New or Updates 1all 7 package
Sodby.l”!hwl Repostory Deselect All Delete paciage
TS -

o

[ 3 S AR
£3 Android SDK Manager sl ..:a....

Packages  Toolks
SDK Path:  C:\android-sdk-windows
Packages
a | Tools
X Android SOK Teok 20 B installed
% Android SOK Platform-tools 12 Binstalled
4 ¥ .5, Androwd 4.1 (AP] 16)
' &) Documentation for Android SOK 16 1 @instalied
# SDK Platform 16 1 instalied
&y Samples for SDK 16 1 Sinstalled
» ARM EABIv7a System Image 16 1 Sinstalled
i Google APl 16 1 Bpinstalled
[ Sources for Andresd SOK 16 1 Binstalied

{71 2. Andreid 4,03 (AP115)

¢ [71i&) Android 3.2 (AP113)
I |77 \ai Androwd 3.1 (AP112)

Show: [V Updates/New ¥ installed |Obsolete  Select Mew or Updates

Sort by: @ AP level Repositary

Deselect Al

Delete packages
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MIsessunThoeivanmay - Supporting Multiple Screens [10]

-

toyalunsesnuuutawdnFununeuasosd 1281984 9YA1N Android Developer

@ F

. ¥ ; - »
Fariiom vznlagun)asmanumanzanuny M35584501MM1999Ma 1N (Supporting
Multiple Screens) iiuiiniuaui ailnsalueuassmiviveuaainaiinnaaiveen
0y « - = o & a ~ o X g °
nmne binezitlunateniennuazidoavedrs aniumsviam e Uniinduiuias
Tsaafuiuwihe ldnasnnasgdfige daumanuiifsgnaniasesmieveaeu
a
AT009
Screen size
AR RzIIveIn e UugUnsRinauaTea A inavgdafuiiuii mu
A =l 9 9 o a 1 49 o
2.4",3.5", 45", 5", 7" W59 10.1" Wuau dmivluteuasesaziiaviantinessmilu 4
a4 a A 2 s vy .
VU9 A8 Small, Normal, Large 110¢ Extra Large Tagswazideaesdndnyt 18910 Android
i - A - . EY
Design 718781594 Size UAY Density UB4HU10®
Sereen Density
\ Y & ) ) A = A gy
ANUHUNUUYDINUDDYININLNITIUIY Pixels AortanuIenun Taotionlamioo
o N & : ' 1 -] &4 A A A . o ¥ A
iy 9aABti) (dpi) 98199 330 dpi nfe Tumilatinegdi 330 9aH3e 300 Pixels AnivaRhiln
; ANy o A @ g s ' ' 9
dpi 10 it ldnazandaunniu dmsuluueuaisanazian NmuIiLYeIHT00
Py 6 52AU Ao Low, Medium, High, Extra High, Extra Extra High 118g Extra Extra Extra
High
Orientation
A ¥ A A & Sywdnmy . '
nermsvaiuinefiaunsonlasuihunuueunazuuaa la ¥alulagnimivananeu
r'\‘ q 9 1 .’{, 1 o n @ 9 9/ - 1 - 9
Guldnumniu ngannsanfasunasldaneanarildiu TasezSenfirmavesmine
5 .
11U Portrait t1ag Landscape
Resolution

- ] g e . 7 Y A4 o w v_q
ﬂ'JT?Jﬂ%L?Jf’Jﬂ’IJ@G]’i'UW@ElIUiHU']U Pixel l'lJﬂTl’lMﬂ’.l'IQ!!ﬁSﬂ'J?JJQQ ‘lfx‘]l'l_i'l—lﬂﬂ'i]m’iﬂﬂclu

v
v ow oo w

ﬂ"lﬁ‘J?)xi%‘l]ﬁ]]ﬂﬁ"lﬂ?ﬂ'ﬂﬁ'lﬂ'UUWﬂ?)ﬂ'lﬂ ﬂﬂ’c’f‘llwuﬁﬁﬂﬂu1ﬂﬂﬁ1ﬂ81!ﬁ$ﬂ11uﬂu1!!1—.E1J"UE)\3'WEI,)WQ
s Y -~ " - v 1 ' 9/ a5 i) =]
anNAIY lﬂﬂﬂﬂull’lﬂﬁ]zllﬁ]ﬂ‘ﬂﬂ"]uiﬁ'l’m'l(lﬂ’.]'lUﬂ']'lx]l!ﬁgﬂ'.]'l‘l\lq&ﬂ\lu 413, 16:9 UAY 16:10 UAD
) A VoW e w ¢ s Y & w ' 1
Hyumaauyunu ﬁ"l'iiS'U;'.Ull‘f]'l,l,ﬂﬁf‘)ﬂﬂ‘twﬂ'IH'LIﬂ‘Uu?ﬁ'}’TUWBl'ﬂUﬂfllﬂ%TﬂUﬂi\‘1 [SRRRINIAT]

=
480x320, 800x480, 1024x600 HAE 1280x720 l“lJTJ@gI}’IJ
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Density-independent pixel (dp)
o ; A o A " o : ; 1 1 9
iy pixel riiay MARINMIAUINAIGTAT px = dp * (dpi / 160) BENIFUNIVOULIA
L e H) (=3 () —# ] 7 2
240 dpi A9UU 1 dp NOZIIAL 1.5 px Taos1vazi@eadiesdanine1ann [Android Design]
Y a @ ' A 1
UNAIINAINUIE dp ABRE |3
o o WA al ' - Y1 ad 3 =) 9 1N
dmiugivaane uiiesini Nadnsninauasasaveina Iniivsvuaniliuaz
' [N 9 e ) y A o o o [~}
AMIuium s a1 1iaa Check Sereen [Google Play] Falunandmsuiiavuia

mheiidvesuiendouer 1y

Your Device Screen

Resolution : 800 x 480 px
Resolution (dp) : 533 x 320 dp
Screen : 2.04 x 3.41 inches
Screen Diagonal ; 4.0 inches
Actual DPI : 234.46 dpi
DPI : 240 dpi
Size : Normal

Density : High

gﬂﬁ .1 Application Check Screen

A q a o e Ny 9/ ~ B o
!'Wﬂrl'l'ill?J']Jl‘lﬂlﬂ‘])’U‘lf’l'l\']'lU 1?1?]8']\'111'1'“131’1’“ ﬂ’,)ﬂ‘h’ Resource HONYUUIA l‘ﬂiﬂ'lﬁﬂx]iﬂ

o ] ' oy a w9 9 = o a "
AUUVHIRA1T 211U ﬂ‘ll!@ﬂ'ﬁ"fﬂlﬂ“])‘u ﬂ'ﬁ)dﬂ"lfialcb' Bitmap WUINTW ﬂﬂji‘llmu1ﬂ11im1TUQﬂ11‘!

]

s o 9 . A | L A LW oAy q o
TIWIVHUID9 HUY hdpi HHINTW 1A mdpi HUINIW Idpi HUINIW 1AL xhdpi D1NABINTT I

Y] ar o ,' " = o
i’fNi]JﬂliEg']J nsm.um;maUﬁ'ﬁ'uu1ﬂ'ﬁff1ﬂ@°l'my'u1n "I"{g@%ﬂ THUANTY Small, Normal, Large

9 °

Hag Extra Large 014 Taofis lisuiludaadmuaimthoesvinalaldld vla lvy msrzueu

o =) o @ 1 9 o~ o o I3 A A s o
asavAvziszuuiamsaina1n1n moaadamny IWa Tuie@erduluTamesAvenvinag

'
=y

a1 wedndsuiog 1¥mwluTameiamnnavennsaild Tasfinyrieail 1dnn

[ Android Design]| mMymauved Tames lu Resource [res)
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A

4 9t 3/ : @ 1 oM Y e . Y@ o q ¥
UN'Hr;ﬂﬂiﬁ\lI”lJTLI"I‘e)WUFJ‘I-imzﬂJ?{fJ’.H m ],‘JJ@‘IENi]ﬂﬂ'l'ilﬁ@ﬂfuum"umﬂﬂ-\lﬂw iN.l.luzuﬁ’H
A 1w A @ | , ~ 9 o f
ﬂﬂﬂ“ﬂh%ﬂ’éﬂllﬁﬂﬂﬂ?n BUUNTWAIDYNIDIN Android DCVC[OI‘? 'VHlﬁﬂqgl'}’flrl'fuﬂ']'f“[!ﬂﬂ@'N
i Aq 9 ~ g 9 ~ L] ' ~A =] 9 i
FEHIWNNTHUTAN lﬂmwuﬂﬂ’]ﬂu ]‘IJ'Hmﬂ?JWflﬂﬂ'JJ1'i'l.l'ILLu11md”] Hﬁgﬂ’w\”ﬂﬁaQlﬂuci’])'ﬂ'lwu'ﬂ\]
' Y - N YA = ~ =l AN
ATUAVTHH U U UUDIU U0 TUNLYN I’J FIVELHUIT NTWNADIVEHUUIAVBDINTHN ll]

Wasuuasamsnseasuiuuihee ldnaisuuia

317 2.2 Toaoulumhnefiuanaranu

a 1 v -~ a 9/ n v
M9 linarzsesiuntihee lavaguua

- Usgmanuedwawtuseasunthvevuialagha Tavlseaielu

AndroidManifest.xml ﬁnmﬂﬂmem'lﬁ'ﬂm [Android Code] Android Compatibility 4
o q ¥ A o g 9 o )
winliveUndmnsulynuvnantiveidmuamniy
-~ v o g w ~ ' a e a o °
- @19 Layout Augaaasudmsuvnnaiuanaiady Tasdndueuaseedazimua
=) @ g 9 a 9 | 4 Y Aq | 1 o 3 9
vatewamsu hiauine ualuueaiaheilngnnernszsihingg
=y % n ¥ 9 o a Y ' : »# =1 ' 9

peraanaAamou e M3aie Layout dmiumihoeviiasiaYuinnegaeunilym
o ' N 9=t 1 o
aana1n lannu

- 10w Bitmap Tuvinaadudmsvninamineiuanmadu Tunsaifmldnm

p

ganmiRea Tagnmiunedduninevuia Normal uadisuaaanalumiioe Large
A o 1 d A o q @ Y W = )
138 Small MWAINA1INIEYNVEIIKHTBGRAY 1 T wTumn g luaieawianas 19
mmilivneaantoea1e Tasuwinuinantine s eanunumiues

Y @l @
nien 1a
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- e wrap_content, fill_parent wie 19 dp MUUAYUIA Tay wrap_content 9%
=t o EY A e o g ' . 3 Yo
umsamuavinaliwednuianuue dau fll_parent 9zlumsvergvuia i@y

A o 9 [ ° A L] q 9 o/ el
NAAN MU LAY dp DLMIIZAUMTMHUAVLIA F0290 THuvnIavaIianiving
Mg i uHIvLIAA149
W o ) ~ 1 o C3 o a

- himsimuavinaidly px ninfinannued1n1glaaiteuasaainazidsaves

¥ - e ow B s o ' o 8 v A @
WU NUANA NN AIUUMI MHUaUIATuMIe px 9z Iivnaueaianadn 39
o o A ¢ P s W
Hunamnaaiiaglugnsaieuaissaniinnuaz@eantineega
n o 9 Al 1 s o "

- T3 19 AbsoluteLayout 7403571 Layout unuiivgarzadnTums mmuadiunuai

] =] 1 ' 1 Y A 0
miveuimy waae lifinnuaaesdinumhienateuuna miziisaniadimua
° ] v @ 9 Y e v W 1 < e q 9 a g yvae :; 1
AUHLIMEANILBY AoTaT1naAIna 11931 191 AbsoluteLayout gadnlémuniis
Android 1.5 1 wugri hil¥ RelativeLayout tmuaninsammuadmua Tag i
[ w do o ' @ 1 . <
AU B AU a3 T e UMY 147U "o the right of" 1T UL

g < =] 9 o :.i’ { =1 I.‘I 9 1 Y A N
- w5 1ahlamesiny Resource A UIAU41TYe sutina10e Iudanaud 3l

VDD DU HGA

Specilic Resources
A1IATHUA Resources 1AUINNIY

(d')le.‘?l]. Y @A 9 o g w d ) ad A 2 o
2IANNATIN JJ!!ﬁ’JﬂQ'U@ﬂ’UE]\]ﬂ']ﬁ!ﬂlJWJ'E]HﬁE@ﬂllJU'}Tﬁ'Iﬂ']”U'LI'Iﬂ NUIZDTUIONIITNIT

2 o U

=3 q.% o A q M W 9 @ q Yo
inuveyadinanIiueuasesaannsaisonldldgndes Taoiinag 190y drawable ag layout

g

~ = dal A

¥ . \ o & wa 4 et o o
mniv Falnd Iaimoany drawable 3zganu 13 Trlaae 3 res/drawable tag Tafihoamy

W we Ad o

layout 92U 147 resflayout Taomssmuauuumizaaliadaiamesfiivedail

'

=]

3 ar 1 3 o ' q o o~ A Ag o & [~}

« lugediatiituded i l¥iu TWames layou Tuasali iy Trames drawable 1
S P o) 1
eananagun layout 1y drawable iy

res/layout/ @M $UMI198Y119 Normal 1ag Default

res/layout-small/ ATV ULIA Small

res/layout-normal/ @ MV 9vMA Normal

res/layout-large/ dmsumievuia Large

res/layout-xlarge/ 1M SUNT08 VLA Extra Large
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res/layout-ldpi/ MU0 Ldpi

res/layout-mdpi/ 7M1 Fumiie mdpi

res/layout-hdpi/ dmsumine hdp1

res/layout-xhdpi/ dmsumioe xhdpi

res/layout-port/ f?m‘?unﬁmaiuumé’iia

res/layoul-land/ dmsumihoe luinueu

Tunsfifidaans fmuaranioe ldpi tazdhumumoeu flidaie Tame fdat
res/layout-port-ldpi/

@ as

i & ‘ . v N W YA ¢ o
Tagveiioamauaail Size > Orientation > Density AaUU WA m1soasve Tlame sty

A 9

) ~ 3 = d o o .
res/layout-ldpi-port/ Itz asaifideamaimuaTvlamesdm i unieevua Large 10 hdpi
- g e o . A A A A Y
UAZHUIUIUDY ﬂﬂT}"i'Llﬂl‘!JU res/layout-large-land-hdpi/ UAZUINVINUYINDUPWIIANBDNATY

"
A1NT0G 1§90 Android Developer - Providing Resources

Alternative drawables

NNADAANG AT Drawables

A i 3’; ' 1 L o A Y A i A d ! 9
ayy fAnavumannaewagiligiw adumu aguiidedivasninamemunen 1914
ar 9 L [ o A 9 @ 1 [ ar :5
MINyauAUANIIe tAdymnanae 191955 RAMAINE Va1 ls daiulums
aSunmdmivlrauuunelndniu Tagsesdusvvanihaeaia) Widauaaumany

REINUMTHF19 Drawables Resource #1M5U3895UMI08HA10ULIA



