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1.1 NULATLUAANG

\Wewnszuumsviuay ddedniedeil XX wazlutagiu walulag XX a1unse
il Aeil XX
U g 3aus sruuau XX lngldmalulag XX weud g ag daas
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aunsasasialul XX

1.2 dnguszase
1. tewaunszuukoUNAIATY

2. 99 1UIEAS19EIDIUILANUATAINFINTU

1.3 %@UL?J@]‘UE]QIﬂﬁQQTL!
1.3.1 @il

« @111509AN15 X

e @nunsaiiu X

* @1UN509TIVEBUOULIR X
1.3.2 dn@ne

« @unsag X el

o @usanvun X L

o anunsannilan X Lo

¢ @w150989 X 10

e @unsads X e

e @nsnaunuIU X Wussuule



1.4 Usylewinaninazlasu
1. 988 uIwANNELAIN XX
2. 9IYNTLYIUVDI XX

3. wInTTUU XX

1.5 p5esdonlalunsimun (Development tools)

1.5.1 815aL7%

1. @157y (Smart phone)
« MUUEIEUUURURNSWOUATRENDITY 5.0 %138 API Level 21
« mgUszanananals Mediatek MT6753 Octa-core A21157 1.3 Ang183m
(Gigahertz, GHz)
« wiheUszanananswineg 9oy Mali-T720MP3
« Mhgaudanegstes 2 Anzlud (Gigabyte, GB)
« MheAINTIEITeeENUY 16 Anglud (Gigabyte, GB)
o PUNIBLANINAAIINATLDYADE1ITBY 1080 x 1920 Wnwwa (Pixel)
. whesuanmavwIneteten 5 i
- NaesRngFUANNAzIdEnRE ey 13 Wnngiiniua (Magapixel)
2. Lﬂ%@dﬂauﬁ’u@aﬁ‘dwqma (Personal computer)
* M9UVEsTUUUUANS Elementary os ‘ﬁugmmiﬁ’muuu Linux
o yhegUszanananand Intel Core i3-3217U A13i57 1.80 Aneidsed (Gigahertz,
GHz)
« ihgUszanananswiin NVIDIA GeForce GT 720M a11ud 2 Anglusd (Gigabyte,
GB)
« WigANUTUSN 4 Anglud (Gigabyte, GB)

« WAMNTIETDY 120 Anzlus (Gigabyte, GB)
1.5.2  weuALIs (Software)

1. XX.js ¥.0u Frontend Framework @wsuianuivld



. Node.js @® Cross Platform Runtime Environment %39 158n8n 981991 Backend
Framework [9dmsuiduiud@nines (Web Server) fadoudaenvn JavaScript

. Android Studio \Ju IDE (Integrated Development Environment) ToWauLeUNg-
wiudmIuTEuUU URNsIaUnTo YA

. Android SDK ynvasiesasilofililunmsiaunlusunsudmivszuvufoinisuen
ATOBA

. Visual Studio Code tp5a3iladmsunauiivwaundindu



1.5.3  wRunIsaniunis

Tunisafiassuu XX dianlawisdunaunisaniivaulineiu 7 Juneu dasely

be

1LAanwanuduldla
2. \@uaivelassny
3.AnwAuniveya

4 Fnwnsiiiadesile
53A5ALAZ8RNLUY
6. Quulusunsy

7. vadaukazkAUgym

8.99YINLNANS
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unilazdusvasiBeniedtunguiazauiseiineivesiunsiaulswnsuly
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A5l Ineflusaz Wado azlanuduius fududdu Tnewhide vtz uuzihanuiFes

xxx e lilatugiuossufednuiiinveslassnu Mdeaesnamasaenseulng
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DU lwmALUlagN T UNNTODNWUUBAL WAL @94 ...

2.1 mmifﬁugmazwﬂﬁﬁammaumaaﬁ

LounsosA [1] A seuuUfuRnswuullamewaswisauatu (Open Source) Lng
U3 Qifia (Google Inc.) TlFFuaudsufuetegs iesngunsalilisruuUfoa
MswouAsesd s wauinn gunsaifiuanvanesedy vaneTen TueEaIsaYinuUL
gunsalffvunanthae uazauazBeauanseful ilsiguslaaanansaidonldnudes-
N3 kag N lu AN @S U tn W lusunsu (Programmer) W&t s e Tus-

wnsue g nuuuszuuUfuinisueunsess lulyiSesenn weeliveyalunisimu sy

Y

o
L%

714 Android SDK (Software Development Kit) tn3eulilviiuinwmunlaSeus waziile
RN FB9n159E e NS a s e TUsunsuARRw L aSueunsess i nanaly
M3 unslUNTL Google PlayStore wsivinaznadelasiadisniwnfildluniswaun
thu §13U Android SDK 92 8nlA51a51998901919127 (Java language) Tunnsi@eulus-
TREH LWiwiﬂiLmimﬁﬂ’wmmléf%éfmﬁmuagimaléf Dalvik Virtual Machine 19u1fag7
AUTUSLATHIN ﬁéf@qﬁwmagmﬂiﬁ Java Virtual Machine (Virtual Machine 1USguls

fuanInwnaeuilusunIuinaueg)

UaNINLLALOUATRIATITLUSUNTULATUNAWALNgRSHLISAUATU (Open Source)
Wudwuann vbiinwauifaulaanunsatheesiwissuatuind@nuladsenauiuaing

feuvaueunsaualaliinduagranluiagdu lnggldaindiuudsnisnain fagui 2.1



Androld
%

Symbian
1%

@ Symbian @ Androsd Apple @ RIM
@ Windows Mobile @ Other

JUN 2.1: duudanisnainseuuduanisunannivlnu

#1317 : https:/beerkung.wordpress.com/seUUUURNTIUa@/58UUUHUR

N15-android.html

2.1.1  UsgTRanudunnvesssuudjiinisuaunsoss

FUAUTEUUURURNT LU ATREA QN WAL 1N N UTEN ULBUATREA (Android Inc.)

'
=

el w.a 2546 lagiiung ueud 30U (Andy Rubin) Jlinuidassuulguinsiiuazgn

[ '
¥ A a A

Usemgiiadndeianisidle weuduwneay U w.e 2548 lneustnuounsess tnaneudu
USENYNVRIUTENNLAA
sruUUfURNswoUnTeud L UuszuUUURNSINAILILIINNISTIEILNUNATIUDY
s2uUUfURNISAYnd (Linux Kernel) F910uszuu Ui nnsfieanuuunniiieineuduy
= Y a Y] J Py 1% 3 a wva L3 .
1A304LWUINTT (Server) Wiaiuse Wielinangidusyuuduinisuugunsainnm (Mobile

Operating System)

Aouilopiau naAIn1eu Y w.a 2550 USEnLAa livinn1snensaunal OHA (Open

Handset Alliance) tieiduniisanunardlunisimuauinsgiunans vesgunsainnniway
a wa L3 a a 1 1 é’j o Y 1 = v

szuvuiinisuweunsess lneflaundnlutienouddiuiu 34 s delsenaulusme

USEnPuihidiliugsiamnisaeans wu lsanuwingunsalnnn ueniaulusunsy g



Y a

Tiusnnsdeans wasyraneylvagunsaliudeans [2]

MaIANUY Welhounaan U w.a 2551 U3Ew Qe nUamilededusniildssuy
UuRNIsuounIees 1Yo T-Mobile G1 #398n¥ailsfie HTC Dream laglduaunsosniu
1.1 wazndsannuu ladnisusuimuissuulfiRnmadusulm anduddu

v

199U lATIN1T0RNNENSNINUSENAN 9 NNV U vianviaiediie
muNsLsEUUUURnsuounsees Nilegetwiaiiles vinliduAveweunsesn Al

\HonagaE Ny

2.1.2 lassaiavesszuulfuinisieunsosn

(Y

nsvienudilalassadavesszuulfiRnisueunsess [3] fodnludsdfymes
ATnWeUNIUSLNTL AN10150U9NINIAYTILVDITLUU LA T9NUA AL ANUITONADINTEUIU-
A5yuleR 89U wazausatnlugelun1seenkuUlUSBNSUNABINITWAIUNLNE LALAR

Uszansnmlunisyineu

APPLICATIONS

Phone

APPLICATION FRAMEWDORE

ANDRDID RUNTIME

M o &
Surface Manager e y SOLite Core Libraries

OpenGL | €5 Wbt i :H.—T-Tn

SGL i |

LiNUX KERMNEL

Camera Driver Flash Me

WiFi Driver

JUT 2.2: IassainavesseuudiRnisueunsesn

31 : https://www.theandroid-mania.com/android-architecture/

nlassasnvesszuuluinisueunsesnlugun 2.2 ssdunnladn dnsuwdieen



[ 1 Ao d‘ = (% 1 [ 1 a v/ o a 1 = 1
Wuaiu 9 mummmmmaﬂﬂuImamuuuaj@LUumumﬂmmmmim@maimmwmamu

999 Applications arnuiinundussiusznaudu 9 nuadu uazgavnedudwnfnnedu

gunInilaekIun1e Linux Kernel lnssainsvasuaunsosnaninsnasunelasiail

(Y]

1. Applications @uneundintunsedruveslusunsuiisniussuuufufinis wiewdun

guvesllsunsufglinulaviinsanald lnegldauamnsaGenlslusunsusing o

v

Iplaensedenisinuvesusasiusunsuasidulumungwaunlusunsuldeaniuy

war@eulan (Code) TUswnsuionhd

2. Application Framework (Judiuffin1swaunauiiiolminwamnaiuisawmun lus-

unsuldazain waziussansanuinsdsdu nednwaun lsndudesimunludiun

1ANNEEINNING LiEewAYIINTSANYIA9IEN558n1¥eu Application Framework

Tudndeinsidauiaiihunldanu Fadivatenguaeiu fieegieu

[

Activities Manager \{un guusaynddsidanisifel fuaeasmsviaues
RUASLUTUATH (Activity)

Content Providers Lunguuesyadds Alilunsiidsdeyaveslsunsuduy
wazannsautsdudeyalilusunsududndals

View System tJunguvesyamdsiiisasunmsdanislasadivesuiied
LLaﬂqwaiudauﬁﬁmsiaﬁU;ﬂ%’mu (User Interface)

Telephony Manager 1Junguvesyamasiildlunsdndsdeyasulnsdwi iwu

[y & & v
PV INTANA LJuAU

a &

Resource Manager \unguvesyamdslunsddsteyaiidudonuuaysu-
AN

Location Manager unguvasynmasiitiglfusumisnanimanifissuy
UfuAnslasua1aingunsal

Notification Manager LJunguvesyndsfiazgnizenlfidlelusunsusosnis

wanaNa U lFa1U iumawauaniue (Status Bar) 09998

3. Libraries iJudiuvosgamdanimuicme C/C++ lnsuiagnaidsoanidungumniu

[

MUseasAveInTs1dan Wy Surface Manage 3AN151A83UNITUAAING Media



9

Framework 9An151A81AUA1INSHEAININILaLI@SS Open GLIES Way SGL 9an1s
Wenfiunin 3 87 uay 2 87 SQLIite Inn siieniussuugiudaya dWudu

4. Android Runtime 9gi Darvik Virtual Machine fignaanuuuaniiveliinauuugy-

cala

NSUNLINUIEALEN (Memmory) MU seanananany (CPU) Lagnasnu (Battery)
A979F9N1591197UU99 Darvik Virtual Machine 9¢9101564Uad i Wa N9 09015911914
TUdulnd .DEX Aeunisvinmumguaielvifiuszansnmiiindudeldnuiuniie

Uszanananansniiauisiliuinadiuseunfe Core Libraries Muaiususiuen

' '
[ o

duuazynmdsdfylaegnileumen1v1a1d (Java Language)
5. Linux Kernel \Juguiiwinhniladidgludanisduuinisndnvesssuuujos

19 WU 39antieANdn newu Anseiuaunsalingg Anulaensie wiete lag

a 6 1

wounsoaRlaue1dINlNNNsEUVULTANISAUYND Ju 2.6 (Linux 26. Kernel) &9

9 9

Ipfinmsesnuuunnduegned
2.1.3  nsdansiigniuiginsueaimfvaswaundndu

voue R U ld e undiady -> senainueundindu -> wafnauvnunluneu-

a

a v = gj Qd’j = 1% 1 a d’g o U QQ&’ U 1 1
NALAYUDNATNULDANINITUNTE1Y Method 9119€) Lﬂﬂ"UUIU’JQ“JﬂiLLBWVI’J@ YNAIYNLYU

'
a

IaLaANIAEUYINNUATILINITUANIT UL BEAUULEAYDITUY (Foreground) hay 3oy
nshanuangldluseninenssuiumsiiszuuazinisBenldeu Callback Method %38

Method MigniZenldanusaludaluneaiiinnlaimuanisvianliiu UL uasaiufinsdedu

[

q 13 ddldtinsldaule  AdunsBenweaimduiunmseadulvldnuseundindudu
S¥UUI%58n Callback Method 8nouauLn Wy deuleunaiatullfn umnds Background

(lluansuonfidnug Instance Uay Method U ava110g)

¥
a

18l Callback Method @n3unsamuuan1svinauluweniinliel oanainwaUna-

wduwaznaudunldnuseundintulninasald faege dueundnduduteundindu
Streaming Video 8193¢A¢lvIn15gn Video T3A513 UarUansieuse Network Linau
dodldadululdweundindudu uasviuinglindvinldnuweundnduse Alivihnisitex

sofu Network wagfouny1nWiglinduluiau Video Tusumisndnaseluviuiilalaenly

fossudueaUnaaduly Wusy



10

2.1.4  A3TUINASIINTINNUTDLEATIIR (Activity)

%

TussuuueunsedmammunlanSusuliluweaiinlagduiusiu Method NigniSen
T udmlusia (Callback Method) ogn91dudiu AsusiBudunaaiiinlusutisdugauazn

N1TY1191UYDY Activity a9
2.1.5  vhAnuidniu Lifecycle Callback

Turauzuenfiin [4] vheussuuazSenld Callback Method snudsulusnwasi

4
A a oo« 3 v o aa o

AaBAUNITNONTElA TuAD LARSYUADUININTUBILB AN GldE]ﬂ’JULLEJﬂEJ@EJLLG]aJU‘LJ‘UEN

[
aaad

fisviin Wy Blosyuuadns Instance vosuoATIAauLN N Method 7158014y snlusis

a A ~

(Callback Method) 9xu8U Activity Method JusnauUUlngaUULUDIsEInADINTILE

q
aa o w 1

ATIRMANINURARIBEAUNEN (Foreground Activity) gauazliiadldiueguasiiior

Y

TiMdsazeananueaiinseuuazisenly Method duaeyinli Activity Method aaenauly

¥
aaa

ogenuasvesiisziamudwuilongamsviunazauueaiinoonld luuisnsdueaiil

FagduawneguauarsedunefiargnEenndutuindiuuudn wu lunsdidledldady

Y

=

TultaukaUnanduduwainauinlgudnasa

Resumed

(visible)
onResume() ¢ onPause()
onResume() t
Started L4 Paused
(visible) (partially visible) ‘
onStart() onStop()

onStart()

> Created ] ’ onRestart() { Stopped .

~(nidden)

onCreate() onDestroy()

|gu \ oesoys |

[

JUT 2.3: Tndnsveieniiivussuuliuiinisueunsasn

i - https://www.dev2qa.com/android-activity-lifecycle-example/

NJUT 2.3 wanedginsveswe aalugluuulassainfiselinlae wanalmiiiud

Method ﬁL%‘EJﬂGL“ff UDALLTR (Callback Method) Toun onCreate(), onStart(), onResume()

£
=

wa onRestart() 3LVTULBATIAVUIUA muuuaw Resumed Method Wazdl Method o
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aa o

onPause(), onStop() 8% onDestroy() NxVTULDATIIAAIUIAIUAN LOATIAEIENITE

nauluyaufsumie Resumed Method 31n@wius Paused Way Stopped laaneae

Tuvneasalildndudessenlyanu Callback Method Yiaviuataua lduiuaAMUDy

'
o a v v

£ aad 1 <@ PN [y [ 17 1 ~ 14
POUYDILBANIIN E’JEJ'NVLiﬂG’ﬂlILUUﬂQﬁW @WNﬂWWUWﬂ?iWWﬂ?WNL‘?J’ﬂﬁ]LLG]ﬁ% Method LW@I‘M

I
[ KY)

TulalaTuaunaiaturee i o wauinavaussduld muigldanands detu lunisldau

(Y]

Callback Method Mian33AaztelieUundnturinanulamduog1em sadl

Y

| ° N v ax Y A a ) v a o A
o lingamsvihaumsedns nsalilanginsivseinsadululdanukeunaindudu
o llldnsnensiniiarvessruvegregyal abiiinisldanuneaiinlag
« ldnsgnudenszuiumslutuneunislinuresyldnstleonainueundndundingu
U £ 24 = :5
WU lE9UBNASY
o Lingamyhanunsessuumennsenumsidauvesdidnsdliinsvyuntnae iyl

UDULALLUIRNIRAAUNY

aa

WnN30iTLeATIREn1TURBY Method #1¢ q auuandluzufl 2.3 usifiog 3 Method
whiuiiueafiifas famsagasiilurnana sses nanilliwasull Method duluviui
lauA

« Resumed (4Angog) v131uog) lu Method Huaniiifiay uansogiundanuay ild

masldaueg UoonSiazEunin Running Method

» Paused (Lanantaeuneaiu lignisatin Tu Method 5LLaﬂﬁ3?Tﬁwgﬂmﬁ’ﬂé”mLaﬂ

fARB Wy uonfnsufiegfunthanfiuandudnumzAdusdanieldlduansuuy
WUNTNRD LLaﬁﬁ?ﬁiuaamzﬁuﬁ]ziaimmm%’uﬁwmﬂ;:ﬂ%’uawﬁmuﬁwé"qslm 5 1o

* Stopped (Lan911T198wUU Background §luasliiiu) lu Method i uon@ifaz

gnuatiegvanysaluas § [uesldwiuleg ez gn ety agjﬁm%é’ﬂuﬁumzﬁagiu

Method i #1 Activity Instance uagiauUsfiamunaeSsnsogusiaglaianusagniden

wldauanlaala o o

Tuwuz i Method U WU Created Way Started 9% WAAITIATII WAL TEUU A Az Wasu U

Method duluviuiifl Method gniSenldanusnluiia dupie ndanfissuuisenldau onCreate()
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wanfagiFenldan onStart() iufiwazgaynemusie onResumne() 97921018 Resumed

q

[
v v ¥

Method viswunnfedginsueaiiinlesiu
2.1.6  n13A1uA Launcher Activity TuuaUnaiagu

\dloglnAl Icon App 3NN Home Screen tivalamu svuufiagiien onCreate()

A A Y o

Method FUN1 VU SaluaTA e 19z 1 Ua 19 ke A9 @ 9 1a A1vua Ty we A A3 A vdn
' e T < aadd & Yy o Ay % A v v

("launcher” %38 “main” ) FafaziduneaMaNdunhnanngldainuiedian
wounalAtu aunsamvunlaiueaiataag 9y Activity wanlaedviunenlulig

AndroidManifest.xml

2
(%

LoATIANENIZADIAINUA AlU manifest A8 <intent-filter>
xml<intent-filter> <action android:name="android.intent.action.MAIN” /> <category

android:name="android.intent.category. LAUNCHER” /> </intent-filter>

JUN 2.4: M3imua Launcher Activity Tuiaundiadu

1 |[<intent-filter>

2 |<action android:name="android.intent.action.MAIN” />
3 |<category android:name="android.intent.category.
LAUNCHER" />

4 |</intent-filter>

U7 2.5: n13AmiuA Launcher Activity Tuieungiadu

[

Ineusznoulusie MAIN action tag LAUNCHER category Ai@19819694
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<Activity android:name=" .MainActivity” android:label="Q@string/app_name”>
<intent-filter>

<action android:name="android.intent.action.MAIN” />

<category android:name="android.intent.category.LAUNCHER” />
</intent-filter>

</Activity>

JUN 2.6: M3fimiuA Launcher Activity Tuiaundiatu 638 minted

1 |<Activity android:name=" .MainActivity” android:label
="@string/app_name” >

2 |<intent-filter>

3 |<action android:name="android.intent.action.MAIN"” />
4 |<category android:name="android.intent.category.
LAUNCHER"” />

5 |</intent-filter>

6 |</Activity>

UM 2.7: M3fmua Launcher Activity Tuiaundiadu

11 Android Studio 1oa319lusian (Project) YuunazinisuseniAaaIuas Anua Ll
n5Benleau filter Tulwa AndroidManifest.xml unliSausasnds alulanivun MAIN
action e LAUNCHER category W& App Icon vesagliuansluniivanvesdasienis

wounaatuuumiaeaunsnlnuvegly
2.1.7  n198574 Instance 113l

woundndudiulugazUszneulumeusaiiaatssurinauuansieiul ludnag

& aad o A vy X A Y a A, - aad = = %
L'IJ‘ULLEJﬂmjmﬁaﬂmgﬂaiqﬂmuLﬂaﬁ;ﬂﬂﬂaﬂm icon app MIBLLBANIFAANIN € VlﬂﬂLiEJﬂI“tNW

Y

Tne 1 isvundauudndudenszuuadne instance Twiiveduoa?iiflaensSenldnm
onCreate() Method #2414 onCreate() Method luvgHalie SuAULUNELATUTIAITILLAN

PUNEIATIAEINADANTNININTVRILaAMIAWY 11 onCreate() MUUANTIAIVBILDUNE-

wdurseUseniafulsiazgnifeulunana (Class) Wusiu feg19n1514970 onCreate()
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Method M13638e195U7 2.9 UaA9 code WalmiAun1sAAL U IAUILY A15A1MUR User

interface(Inaly XML layout ld) n1suUszn1adls6ng g nsasanvuaReuly UL

| TextView mTextView; // n15Usenafinysanusu text view Lu layout
2

3 @Override

4 public void onCreate (Bundle savedInstanceMethod) {

5 super.onCreate (savedInstanceMethod) ;

6

7 // nsnwue user interface (Ingld XML layout 1old)

8 // a layout Tu project %E]gjﬁ res/layout/main_Activity.xml

9 setContentView (R. layout.main_Activity) ;

no// MuUeATANU TextView sauua1unsasenltausudasmwdstonienas

12 mTextView = (TextView) findViewById(R.id.text _message) ;

w /7 ssmdwsuivuaReuly Ul
s // AT9@UNeBUduINMaslEIIuUL android Honeycomb
6 // W3eand wieisenly ActionBar API

17 if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.HONEYCOMB) {

18 // fwuelii icon Tu action bar livineuad ey Home
19 ActionBar actionBar = getActionBar();
20 actionBar.setHomeButtonEnabled (false) ;

21 }

2 }

g‘dﬁ 2.8: N1519971 onCreate() 918 minted
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TextView mTextView; // nsusenadiLlsdnnsutext view lulayout

@Override
public void onCreate(Bundle savedInstanceMethod) {
super.onCreate(savedInstanceMethod);

/I nmsmuuauser interface lnaly( XML layout ld)

/1 ﬁlayout Tuproject 9z® §JJ'ﬁres/layout/main_ActiVity.xml
setContentView(R.layout.main_Activity);

O 00 3 N L W=

—
o

/1 Aviuae it UText View fauuanisasenlganuriudafinuslaniends
mTextView = (TextView) findViewById(R.id.text_message);

—_ = =
W N =

|1/ AsArdmIuivuaReuly UL |
|1/ a1@euLiveduduinmasldauuuandroid Honeycomb |

/I vsegeninieisenlyActionBar API
if (Build. VERSION.SDK_INT >= Build. VERSION_CODES.
HONEYCOMB) {
18 // fimualiticon luaction bar laiviiuadieUuHome
19 ActionBar actionBar = getActionBar();
20 actionBar.setHomeButtonEnabled(false);
21 }
22 |}

—_— =
wn A~

—
B

g‘dﬁ' 2.9: 7151897U onCreate()

o

48 onCreate() ¥M91uL@5252 UV 580 onStart() k8¢ onResume() memthod 31

¥
aaa

nuseluiuil weainvglioglu Created Method %59 Started Method Tumanaiiaue

aa

AT UAAITUINIUNT onStart() gnisenldauus onResume() Iuaninuufa 9 Tu

Vuiuazazeglu Resumed Method 2uninaziinisildsuniasusegainiugu anglns

¥
aad a

viserltUnluueniindursalantiveas

4

1A59a519v933 InsueaifNiuluf 3 Method nanviszuuisenlgsnludfniuasu
Wailin15a579 Instance Ya9aANIRVUNT LML LakA onCreate(), onStart() k@ onResume()
dlodAunisyinuasduaiueniifnag 11egil Resumed Method Fg141duagaundn

¥ ¥

azasuluiSenltaule AR U UL
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2.1.8  NSAUEANITYINUYDILDATIIR (Destroy Activity)

Tuvaur 133N vetueniinll Method usnAs onCreate() kaz Method gnving Aa

¥
aaa

onDestroy() $¥UUL58n Method ﬁiuuawmmﬂuamwmm Activity instance oy gnau

V98N8 NANYTNAINMNILAIINTIVOITEUU (System memory)

weundiadudiivg lddndudosinun Method 1312 local class gnvianely
wieuiuuaamAuazunuazgnauliegrsauysluseninaSenldeiu onPause() uaz onStop()
1 < 2 Qnady = [ Y o o 1 dgll
ag 3l Ainufwe AR veedi N3 Amun AN 91U KUY background (e uegiies
189) Tudumau onCreate() fuwaInsaiin1slduninensvessruudusyey natuy
Juwsliarnudignldaudauunn mnliviinistanisldnu Jaamsegsanastenly

311 Method onDestroy() LNoAUAIMUIBAINIATZUY

@Override
public void onDestroy () {
super.onDestroy () ; // S8nldarusuperclass NATLAND

/] MEANSAAMINNTBATIAIIUMethod YtActivity
android.os.Debug.stopMethodTracing();

~N QN L AW

g“d 7 2.10: msl¥a onDestroy()

53UUz38n 19U onDestroy() 1839101380199 onPause() tag onStop() W&ty
NwRNITed endunsainsimualisenly finish() n1elu onCreate() Method Tunsal
Wy Activity mgadansmifiovhms Senldouneaidfsudinudivinistmualidng
Bonlda1u finish() Afvunlyu onCreate() Method ieyhatsueafiiilunsdidsyuuay

¥n15158n onDestroy() 7iufilag i1y Callback Method duitu 111U onPause() 139

4
=

onStop() kuuTiTusu

2.2 ANUTAUIU Java
Java [5] Wunwdeuluswnsy Lﬁaﬁ’mqﬂizmﬁﬁﬂﬂ Taganusavinaulansou iy

Junwifiaiaunnaaa waraiuauunsideulusunsuwuueaulnegsauysal waggn
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=< o 1

sanwuuInlindeudmsunisldauuniign Faliusentazaaiasig & §1u8AUETAIN
Trlgunnune Taen1w Java duilnnuadlainazvinliuniauloankuubaz s luswasy

Weas tuAon1sBsuiiensuses uwihluldnuldyniviennunanviesy

woUnALAtuTIn1¥ Java tulnguniudlazreulndidu bytecode Nianunsasulaly
Java virtual machine (JVM) Juriuanitngnssuvesnoniamoiuue wazlu U 2016 A1w

Java \Junendldsuanuidousazldunfiaaiulan lnseniznisldtmunivieundindu
221 UsgiRmnuduanveanivn Java

James Gosling Mike Sheridan L& Patrick Naughton lASunenslusiinn1w Java
d‘ = U v o [ ddd‘ a a o Y] v 1 1
YoanInwilel 1991 nglunauwsniiugnimund miuiinaiunsadujdunusta wu
wnuluddle wasiuennpululunisAaglgnuiuats a9l fanea bnatty lunay
<@

wsnNw1 Java 193931 Oak sz dlnulondusenlidooniiaves Gosling sounltaein

Green haglumounielaei1 Java INu191nn1wi Java

Ml sumsesnwuu il Ukuu N MW IWToun1w C wag C++ 399nlus-

[
YA

wnsuesdmsnnuAue AuTulAAYY Way Sun Microsystems e uns Java 1.0 Tul
1995 laediAnana31 "Write Once, Run Anywhere” (WORA) @ediuns [Weuiiieansane?

wazanunsainlusulauunnunanesy
2.2.2  Java Compiler

Tun1s@eulusunsuluniu Java #9405 Java Compiler Wiovinisuladldnvesius-
wnsufi@eudu bytecode Wouilusuluwsazunaneasusioly lnai38n31 Java Platform
(JDK) Fauszneulusenaulndiass lunsuladldnnie Java i Bytecode uaz Java
virtual machine (JVM) @5usulusunsuueaniw Java luumazsnannasy dmsuluun

Souilazly IDE Tunswauiiiionnuasainiassinis



2.2.3 1A9A5199890111 Java
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public class ClassName {
/**
* FentunFeniaunnATiliAde java ClassName
*/
public static void main(String[] args) {

System.out.println(”Hello a@an”) ;

JUT 2.11: 6798191U5UN1UN11 Java 9198 minted

JUN 2.12 wanliuNadnsunInN1sIY minted WoLaAIAEIlULONATT Latex
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| package com.ubu.andapp;

2

3 import android.os.Bundle;

4 import android.app.Activity;

s import android.util.Log;

6

7 public class MainActivity extends Activity {

19

20

21

22

23

24

25

private String name = "MainActivity”;

/% fhafdufinginudlefinisBuSenlde MainActivity */

@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R. layout.activity_main) ;
Log.d (msg, "The onCreate() event”);

}

/++ flefduiagyinnuilofinisuans MainActivity Wigldis +/
@Override
protected void onStart () {
super.onStart () ;
Log.d (msg, "The onStart () event”);

JUT 2.12: 679e191USUNUNT1 Java 9198 minted AA1E MainActivity

« Package \unquusinananialausiiuinsgiunesne Java Afiilsidunig o Tald
11N3"8
e Class Tud@rureinisusenianaia azfeslsendraalivensinulidiaus wanann

Inner Aanafiagluaaafeniu InedaranatuniIsasudusiediilnguaziniivaiy
Aildsiuilugjuus dadagalugun 22

2.3 AYUINWUFIU Java Script

U

<@ a

JavaScript [6] A9 M 1ANNAADTEMTUNTRoUIUSUATNUUIZTUUDUMBSITR

o

o v Vo a 1 . 3 a & a o A = LSS a
ﬂ?ﬁﬁlﬂﬁUﬂ?qNUSNBUWQQQJaVaJavaSCHptUfuﬂqﬂﬂﬁﬂﬁﬂGuﬁﬂﬁmﬁvuiﬂﬂﬁﬂ amsy

(Script) Felunsasrauaz iauwdvled (swdu HTML) wiebiivledvesg

= aaa o

nsindieulm anansaneuauesfnulauindu Faiisnsihauludnuue “ula

2
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arusazaunuluiiasids” (Interpret) WioSunin SoudnlaSouliin (Object
Oriented Programming) ifiivnglunisesnuuunaswaulusunsulussuudu-
wesilndmsugJeumeniy) HTML awnsaviaudimunasesule lngvinanu
suAUA191T HTML Wagn1w Java Script vauldamailalaatous (Client) uay
ailadsnnes (Server)

JavaScript Qﬂﬁ’wm%ﬂma dnaaUaeuililndud (Netscape Communications
Corporation) Toeld%o0 Live Script 88n1IWSaUAU Netscape Navigator2.0 i
Tdaseiunalaefinre fu@snnesuuu Live Wire sauniinanudalasiuilionu
vitndulilasdaduduiuussuuresusamedieannsafnsoldauiuniw
911¢ uayléiuFuuse LiveScript nsiile U 2538 wEasadelvalin JavaSeript
JavaScript @13150911% M3a3193ume Jgniau fng o 1InnewazaIuIsalfney

s a

Audldlseenaiuit wu msliundednusenisnsendennulunesy 1Wudu

Y YV v L4 a

\184910 JavaScript Freligimwiaunsaaindumaldnssiuanuseanswasdl
AanuaulasnnIuuseneuiuluntvida Alasnaansadrluldls fsdudalasu
avuflenduegnegs Insldnuednaniieuns sumslagninualiiluinsgiu
1y ECMA n15%n91uee9 JavaScript 3¢ A99dn1sulamnuads d9dunouilay
Y] 4 a 1 < . . . (% 5’5 . =
andamstagusiwes (Sendndu client-side script) (a1 JavaScript 39814750
viuls iz vuusmwes Naduayu Jadagiuuswesifeuianua fatuayuy

9 9

JavaScript 41 ag19lsARGNFoesyTafe JavaScript Hnsiamndunestull o
ponudhedstiy dmildneseiulmilusuvuusmiwesiuiiidildatuayue
A UaRANane (Error) La

2.3.1  @n¥aEN1INI9IUUDS JavaScript

JavaScript {unenan3UdideinguieBanindoudnlaBeuifin (Object Oriented
Programming) 713 19ne Tunseenuuuwas wWamn TswnsulussuuBuwmesiin
dniuWeuionasme a1yl HTML anunsavinudiuwnanvesu ldionu sy
Funnw1 HTML wagmwiann ldnamailalaaious (Client) way meiaiddnines

(%

(Server) WgdanwuLNITYINIUAIL



21

1 // import WsAdudAgyves angular/core
2 import { Component, OnInit } from ’'@angular/core’;
3

4 @Component ({

5 // Uﬁ%ﬂ?ﬂ%asekc&wLﬁ@lﬁconnxnwnt5uaquiaﬁfhﬂ%15
6 selector: ’'student’,

7 // sxydlid himi 749Ul component Tagnsa

8 templateUrl: './student.component.html’,
s // 5wy style filuldity himl

10 styleUrls: [’./student.component.css’]

1 })

12 export class StudentComponent implements OnInit {

14 constructor () { }

16 ngOnInit () {}

U 2.15: 679e19A1d90191 TypeScript 738 minted

— Navigator JavaScript \Ju Client-Side J avaScript Fanuneda ) avaScript ﬁgﬂ
wansililaatoud mnefsilaedesnenfiunesvosdliliieziduinioi
(Personal computer, PC) 4A304u1AduNay (Macintosh) w3081 9 Feflany
mmzawiamﬂ%mummr;ﬂ%’%lﬂLflu?i’mimy'

— LiveWire JavaScript \Ju Server-Side J avaScript Fanueda ] avaScript ﬁgﬂ
wlannsled@snnes (MmaﬁaﬁjqLﬂ%ﬁﬂamﬁama%maﬂ;ﬂﬁu‘%milﬁﬂmsmﬂ%
Juiedesvesduddneunsiindviodu ) awnsaldldenzfu LiveWire

Youtinaay Tnens
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2.3.2  JavaScript iu HTML
n15@Weu JavaScript 813WeuTNaglulvdiRediuiu HTML 10 dauand99inng
WeulusknsunNIw Java NAeq Ls‘ﬁaul,wﬂaaﬂLﬂﬂif\lé@i'}Wﬂﬂl@JﬁWﬁﬂL%Buﬁamagﬂu

luldiAeaiu HTML 16 38n1513eu JavaScript Wadeliidumayinau Segmeiu 2

Y

3% il
— Wewneynfdsuazilaiduves JavaScript 104
— Fouummnsaifiatununistiounngasdes HTML
LﬁaL‘%'msl,%muiﬂil,mmmnLeziai‘%’ejmeﬁaagamﬂai’muusuam,wa HTML uagvinauld
AUETURIN VUAsEN (top-down) Tne3ufidan < HEAD >..< /HEAD > feu
MniuFevhaulugin < BODY >..< /BODY > Wuddusdeun msvheuves
JavaScript gkiuans1aluain HTML wirlatin us HTML 9gnsiadiondlaseasng
yesfoudndnely uavdru@enlosfuiumamingy luvas JavaScript a1unsa
dudndruresnsdeulusunsuuazasdndly
233 lass@adnim
1. §uds (Variable) mnedis Sovsedaydnvaifisetudmsunsifivanla q il
AaTl T,ﬂst'ﬁaaaaLﬁaﬁiwmﬂmmﬁwmszwm‘%'mﬁ'Lﬁuﬁayjaéﬁqmmmé’w—
dala ﬁmmm%{uagﬁ’wﬁmaﬁagaLLazﬁme&’J’auﬂa FaAlushuusiannsa
Wasuulasldmuedslunisuszanana

o [
Y & A Ao

2. NM5A9%8 (Identifier or Name) tJudaidaduniiavunlmdudavealus-

Y

WASUTAN, HaNTu, A3, ANAST, ANED LAEAIAIIU LNEINANNITFHITIN

[
2V ¥ v W

— FUAUMBAITNYIIUNTDINGY MuMIBisnessaduala 9 Al

PIUNULDIIN

ultdydnwalilay sniudnans () uagaeaais ($)

dusuauevestaly JavaScript avilnugnawinlanle uandeuld

TaivAu 20 A79Nws

[%
=3 [ [y

— MIN9TaiTaNesEiadn axaeslugniumasiu (Reserve word) Lay

FPNBIVDITD AL IMUNLANANATUTENI NS N BT FIRNUNLEN AU TN YIF
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Aunlag)

o

o [
U

- msnstelaglidetuilde Avmmnelidndudoya amnsasiunay
wlala ﬁaaéwq%aﬁgﬂé’faa Hahaha, I_Love_you, Doll$ 1Jugu
3. Anaau(Reserve word)Lﬁuﬁﬁﬁﬁm’mmﬂEJLQW’]%&]J’ﬂumHW JavaScript d97U
LlFEmsade s fudelusunsy, Hafdu, fauus, Armed wazfds fasu
anunsasenlalaiuilaglidewnivunnumngludusedidls
4. wipvostoyavesuls (Data Type) iunsimuaUssinvavestayaliiv
FuUs Lﬁ@lﬁmmzamﬁumaé’w@ﬁa;&amﬂé{aLLUﬂumﬂsﬁmu yipoyaves
dudsiufogie i 4 +dn léun
— number wneds Toyavnduay Usznoume wdiuiuiy (Integer)

UazLavd1UIUAT (Floating)

logical unefia Toyan19nssng &l 2 a01ue Ao 939 (True) Waziiia (False)

a &

string via1edle Teyaniludeniy SgdesimunliluaTesmnedne

(” ’7)
ISP ¥

null wneds ldfiadeyalas FaAn null THdmsunisendnfiuiiiuan

Y

VYBIFIRUTBBNIINMUILAIUIN
5. mM3UszmARILls (Declarations) un1sivueTo uas wile deyalviiud-
wsiitethluldlulusunss Tnemsssdeas fosdilsfvmvesdoyauas vin
voadayaiisnsds uenaniimsisdomslidoaumnevosdoyn uazdnus

Y

YBIYR AT TIUNUANATUSENIND NEIFIRNTANTUS NI g

Y

SULUY Var Fosus; 1uguwuunisuseniadiulsunavise Var Fesus =
¥ [ o 1 QI Y = d' ¥ o L% Y]
Toya; WWuguuuumsinuaausy lunstiidesnsimunfiwlsvale i
Tuussvianenulnlgiasoamane aaudn () AUsENINTaRkUswaz g
FIELAIDIVLIERLAGDY ( ;) NISATUUAATANUALUS
sULUU Wadwls = A1vesdeya tnefidnvestaya loun

- Jayailudiua Wnermuaduavluliae Wy num = 500

— Yayalunamssng Loun 939 (True) #39 1119 (False) iU test = True;

~ Joyaanss WinmuneaglunIaaungdnm (7...”) Wi name = “"Adisak”;
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AauUsH 2 1an winmvuadefiuwds I luswnsuvanlee L laeag el
veuwailandule o Bonindudmulsuuulnada (Global) MuUssmanilay
fimpseglumhsanudinasnnisyiauvesidsunsy viliansaSenldla
31090 9 dnvedlusunsy sauteneluiandusing g me widnvuaduys
Tineluseuwailsidula q agSonindusuusuuu lada (Local) insgaz
[~ LY d‘d 1 + a % & o 3
Juduusnieasey waganunsasenldlaianie angluveuwavesileiduiiu
9 Wiy

6. MUWUTWUUDI5ISE (Array) e HemnUsTeil anlaviane A lae 14T 91984

o w

WEITDLAET AI8NS MUY ERULTUAIILUNANULANAIUDIANFILUS

<

99 & 9y 2 a o v a &
1 audsyn” A ldieddn dudsviing

LAAY AT D1ALISUNFILUTVUAT

= 1 v o

HUszloviunn assAnneAtauaswIu 100 A1 Aaeen1siuliludndsdn-

Y

U 100 @7 919V eIAUARILUTALANANAULINDS 100 ¥D NSRleYs
Hesazyiegnslsd uamemsltauiiensisd aunsaiidudsany ¢ fun
| < = Y] o = Y o & | = =
ag s peaiulauag anunsn SenlEfmuus ianun lag ssURUe e

POLALIYINTY AIUNTITUMUBEVEINU 1130 Al (index) MAUALNEGIYE

% YY)

fnUs MunsilgadamenFainnuaiunsaieulanuswlstusossi wusn

fal o A a v oA

7 1) Tududsuuvessddaviidu 0 dududsee q Tufasiinudidu
1,2,3,... lWUauaddu Wedesnsssudosulswuuarsisdusazi Nazldsy
WUU name[0], name[1],... SessonuluiSoy q awisaasreinlsensisdl

(%

1t myArray = new Array() #1391l

myArray[0] = 17;
myArray[l] = "Nun”;
myArray[2] = "Stop”;

JUN 2.16: fuUsonsisd

7. @1Ae# (Literal %38 Constant) a9 ANYBIUBLATIIDNMUAKAIALYINNTT
WasuwUaspduagredulile yilptoyavesrailaun

o [ [ Y a1 a IS 1% I
— @VUIULLN (Integer) LUum’JLﬁﬂJV]iﬂJiJLﬂUV]ﬂu‘EJ&J ﬁ’]iJ’ﬁﬂL?JEJUI%@EﬂU



25

WU aUgILEU (0-9), Laaguauvn (0-9, A-F) %38 wwugiuwda (0-7)
laens@euiargIukuali 1ntneag O (Octenary) @aUn13IWEULATY
Frudunnlviiniieig Ox 58 OX (Hexadenary)

— @YU (Floating) I5UnuumseulagUsenaulumediiay 3a-
nAduNuazAaveNA189 E (Exponential) 1 © 5.00E2 92 WuN899A
5.00 AausE 10 anfias 2 azdiandu 500 « 3.141E5 9zvanafien 3.141
AuRE 10 enMas 5 azdinndu 314,1000

— AYAU (Boolean) umeasiidenssne Aedandu 939(True) way 1ia(False)
ity

— YoAUERNII (String) L‘fJuﬂ'wmﬁLLUU%’ammﬁagJ'msﬂuLﬂ%wmaﬁﬁ
We (7. 138 L) WU T OGN 91997, " usugua NINTENR’

8. 59faA1 iy (Character escape code) LUuUN1s Auun S e AIUAN Y
fuansalagldiadosmung Backslash thuthssnusiidasnisiuumdusia

Winlinanaluswardsfivey 3% Character escape code

o
Y o v al

9. {waw (Expression) {udordafiliivuaavesdaya wu nsuandiay ns
Wiguiieudeya lag M3 ivunSevesfauds mudieLademIne 7idoinis
n5¥911 (Operations) m'asﬁauuaL‘T;Juwaiﬁl,ﬁmm%’a;gaimjﬁ’mﬁﬂﬁﬁ’uﬁaLLUiLﬁa
inlUlgeu
Tnay JavaScript Smeiy 3 viadad

_ Inatadineans (Arithmetic) Wudnauiliipsowmmnenendineans
Judnszvi nadnsildasiiandusiaalitusiuys wu s auds num
WFusLa 5000 a2@euldsed num = 5000;

— dnaunssng (Logical) L‘ﬁuﬁwaﬂuﬂfmﬁwLﬂw%’aaﬂaiﬂﬂ%’m’%m-
wnelumswSoufiouite A3IRdeUTaYa luNSIUTULNBUITenTe

=3 1 ) v
WD WU NAUA LA
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a = 50;
b = 70;
c = b>a;

U 2.17: MsSeuisuInasseia

a0

Nadns7leAe ¢ aeiA1duase (True)
— Anarideniu (String) Ludnatinenfunismruadeniny ns@eUse-

IS 13 Y

Toadonnu Wussananadenuludnuaesng nadnsiladadandasm
Snwsvdedonnueaue wu lHfauUs name fiude Adisak avdeuldaed
name = “Adisak’;

10. $adfiuns (Operator) N fs R30I S WUANSTUAT I AdREnS,
Wuadln, Yau, Nseuiiieu seninadeya 2 M F959n Toussusus (Operand)
Tnganadaududian Toau Ansil videdauuseng 4

11. vfiauasniduniy

— Medun1saalnA1ans (Arithmetic operator) wunads ldmsuAUIN
ToUszususmBumasiviorudsils Tngliamadndiuiiavaiien

_ ffiun1sidadIeudiou (Comparison operator) Vianedia ip3emune
lumsiSeuieudeya maé’wéﬁlﬁ%ﬁﬁwmmgaﬁmﬁu 954 (True) Lay
\Wia (False)

— fALUUNIIWINTINE (Logical operator) Dursoamunefilianoss (True)
wae 13 (False) lunswSeuiiisy

— fedunsi@edonany (String operator) U5 WeuUsylondeniny

W8 (concatenation) IngldiaSoanunaun (+) Wudinsgyi wu

Name = "Bodin”;
Say = "Hey "+Name;

o a

U 2.18: daiiiunisilistoniny

NaanSTle Say avilden11uidu Hey Bodin
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— fheflunsseauln (Bitwise operator) {un1saniunsi@eanssngly

a o A v

seauln lngaglduuuedunuuaugiu 2 idanisiudeya tufe Toya
faviuargnuantuaugiuadeslunbeanudiluvae nlinsan iy
ns@ensIneluseiuln Felaguninainisnseyinlu JavaScript 9ol

SEAUMBNYS NISunIn seaulud (byte)

v _
2.4 ANUIWUZIU Vue.js Fronted Framework
Vue.js [7] Wumsudsaimiuiseesnnsyin User Interface Aaiduaninansusinsy
Asefidnuntiesesnisuansua Wulamuyesa (Open-Source) IngingussasAnds
yoamsnuldiiaeade WLAMNaTansIvLeUNAATULUY Single Page
Application ¥38 SPA
a < | (Y] o v 19 <@ ] d’{ v ]
J13L0a.Uu Frontend Framework 9783AN150a29I AN SWRIUII U8 LT UMW
Aufnne ﬁﬂ‘fﬁj‘(lmlfdm U components, declarative UI, hot-reloading, time-travel
debugging uardu 9 Tigzaineenisldau wengemandsinlddndudeniswmun
<@ o val @ 1 1 o ¥ v v
Nueenvdauisanwazdiesenisinlulgvesiniaun

(%
v = 1 a v

fian1Unanssuuuy Adoptable anunsnin b Ussyndlganvtnwanilogdia visi

Y

4 [

‘mﬂéfa\‘imﬂsi’fmummm'ﬁaﬁﬁ"jugjqﬁm%’uLLanaLﬂﬁuﬁ%’wau $ududeuiiudndu
(Plugin) Sul§uA Vue-router, Vuex wazia3asiiodu q mudiiunanisvesiaied
WIEAe
241 MsAnde
nsansaiioldudnaearinldvanedTluiitvossunedeiu 2 35l8un
— CDN (Content Delivery Network) ¥uthiilin 5Ty User anunsannasilvan
Resource #14 9| vuAsevela [y jQuery, Bootstrap, jQuery UI, Angular]S
Judu
— Vue Cli \fhugndafililunsaine Project ¢y Vuejs F3ldfinssiusm
yaesesiioTmislausian q Adudusomsiannly lagsausaiden
Templates ol uauAmnzaLve sl

1. vhnsldiends npm install —global vue-cli \fiofnss Vue CLI
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0
(Y]

. ¥N15IANES vue init webpack my-project LiiaN15&519 Project

|
[

. ynslAds cd my-project e luyl path U84 Project

¥IN3lEA&s npm install 1ivefnsis node module Fduyniazaiionty
dusuimunduweundieduy

NSIEAE npm run dev SuA15YINUTRIUTIATH

2.4.2 @mﬁn@mz%ﬁum@ﬁ

— Templates 3at0ald91u HTML Uy syntax Faaygnligldviinisaiuau

nsuansnan1ela DOM lagyinu1u Vue intance’s data A3NENNSORANUDY

Templates A9 @11130ANUANNTUARINA AN AIdInT Reuludnly

nelduin HTML Un@

— ReActivity anuaansaflaamuniuladaiaude nsviauludiuees re-

. a &
rendering 1330437

— Components \Judnuilapuanunsafidawvesiaiea Tuwaundinduwuin

Tngdndudesinsuvineundindununeenidudiuges q welraunsa

Prnduanltanulatazyinliinenenisdnnig
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<div id="tuto”>
<buttonclicked v-bind:initial_count="0"></
buttonclicked>
</div>
<script>
Vue.component ('buttonclicked’, {
props: ["initial_count”],
data: function() {return {”count”: 0} }
!
template: ’'<button v-on:click="onclick”>
Clicked {{ count }} times</button>',
Methods: {
"onclick”: function() {
this.count = this.count + 1;
}
b
mounted: function() {
this.count = this.initial_count;
}
b) g
new Vue ({
el: '#tuto’,
b) i
</script>
5U#1 2.19: Components ¥843313L04
1INNNT 2.19 uansialaLea component tngluussviad 5 fi 17 1Wunsasng
IALDE component
— Routing luwalulad SPA Jaidunilstone luaunsadaintoyaluda Component
dule 109970 SPA 1Ju URL-based response Liiouidynisinanniaiedls
a319dmUTEau09A09UU Ao Routing Feltdinudayaluds Component
du
243 Uohv09 Vue.js

Y8uen Logic nssndulasanainl@na (Code) Nshaning
| Y Id o v [ | dy o [ v
Frunenuiivesnilu Component ¥lin1s3nn1siedulaginnauailela

11899AN15599 Dynamic data
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— dmsiivaniuzang 9 LingaieaiieliienenisdnnisuaznsBenldnures

Cknnponentiﬂaﬂﬂfﬁﬁﬂu‘VUex

2.5 enudiiugiu ScanLibrary
ScanLibrary [8] 18ulaus3ildawnuienanssing  uuieunsesiinmuunain OpenCV
Na9INNsUsTInanaerlfldu Ui dsensathanuvandudeyasunmifletuiinas
gutoyala
251 Fuppumsindauazldo
- ﬁﬁﬂﬂﬁﬂﬂjﬁiﬁaﬂiaaiﬂgﬂﬂﬂ}nqxxﬂgnhubxxnn@hansﬁeddyh%ndﬂﬁdscanneﬂDenu)
— yhnsihdlausi3ruf&s compile project(:scanlibrary’)

- Wegpanisideu Wildedegun 2.20 lunelinwsennidesnissunsviney

int REQUEST_CODE = 99;

int preference = ScanConstants.OPEN_CAMERA;

Intent intent = new Intent (this, ScanActivity.
class) ;

intent.putExtra (ScanConstants.
OPEN_INTENT_PREFERENCE, preference);

startActivityForResult (intent, REQUEST_CODE) ;

JUN 2.20: MsiFenlda

a | [

-~ Tvhnssurmgnasnduainlaussaiemds fagun 2.21

U
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@Override
protected void onActivityResult (int requestCode, int
resultCode, Intent data) {
super.onActivityResult (requestCode, resultCode,
data) ;
if (requestCode == REQUEST_CODE && resultCode ==
Activity.RESULT_OK) {
Uri uri = data.getExtras () .getParcelable (
ScanConstants.SCANNED_RESULT) ;

Bitmap bitmap = null;
try {
bitmap = MediaStore.Images.Media.
getBitmap (getContentResolver (), uri);
getContentResolver () .delete(uri, null,
null);

scannedImageView.setImageBitmap (bitmap) ;
} catch (IOException e) {
e.printStackTrace() ;

JUN 2.21: msfuAnlausis

252  #198719n15 91U

- dlivhnisanenmenansuuiuiEey
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fian ; https://github.com/jhansireddy/AndroidScannerDemo
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Done

U 2.23: YFuustanneng

- https://github.com/jhansireddy/AndroidScannerDemo

- AmAleannnsUsEalana
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2.6.1

fian ; https://github.com/jhansireddy/AndroidScannerDemo
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ScanDemoExample
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JUT 2.24: nan15viau

ANNFNUFIUVBITEUU XX LAY
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S¥UU XX 1Ay U5y innatl

2.6.2

L% L3 %

TFUVAULATNUSA

v v 6

o]

Fdevia (Vision) "wJussdnsndnil XX

— Wusna (Mission)

1. advayuuavauesy XX
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27 enaswazidseiiiedes

nanfsenans AT viiesvuunuiindeiulnewiadu subsection Insusazi-
Folvesurennudfey faddunisviau desdaviedeunnseasssuuiiasyin wu
2.7.1 Auled XX

Y v

PSU Studentloan [9] LﬂuL’?Ulsﬁﬁﬁiﬁu?miﬁﬂﬁﬂmﬂamuﬁui‘mqamLwamsﬂﬂm
UNTINYIRYEVATUATUNS INBTwama g @unsad 991Ul https:/studentloan.psu.ac.th/
home Hfandunsviunugudulann n1sgYasUssnduius Useuian1mia-

N351 ANMULAALDNANSANEITDY LWUAY

aivamanars  Aowfinutas Redaisy

= % ReAfiAzndias

= E-Studentloan

- ®T13dauzamviingiing

« ATEAauzanviiaaa

« sEuumTAUMALENENE 18

« sruutudinnTiwigUsE e
« udaidaurasilal

EREC LI pIt]

X Guesuiurssma J dassnaununany

TTININUR nuA. nsa

‘ J8n1satias Line Token vuilaiia uaznisadasuds@aut1as ned. Asa U8 WIATUA KU Line

o

m AAanssRIAnENSSUANTIN SRS M TR

U7 2.25: nihusnveaiulest PSU Studentloan

11 : https://studentloan.psu.ac.th/home

272 uaundetu XX

eStudentloan [10] Juwounsad weundinduiwaunlnedhe fansdndnw aon-
tumalulad Ine-guu ieliuimsdnAnw nemuiulidBuiio msAnwandiu
L%ﬂluiaﬁiwa-zﬁﬁu anansanilvandieldeulad hitps://play.google.com/store/
apps/details?id=th.co.dest.anek.studentloan IngusUnalatudNentun13vineu A

ARAIUYIIFITINNNRUIITY
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eStudentloan

2PNAT LhEak]

' f o
s AvtonansnieTuiui 28 n.u. 59
September 28, 2016

Amuans asa. Kfisuian (Pul
234)

August 23,2016

uAlofuanis nua.1man2/2559

fAnVavudA. anAIANEN
August 18,2016

Amuanssuasinsidunaa. Jans

An2559
July 6,2016

s nua. mau 1/2558
October 7,2015

vl Nninrrn

U1 2.26: 41@159 N8N

i - https://play.google.com/store/apps/details?id=th.co.dest.anek.studentloan
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