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I (UL #F. 225EARTE, R EAE T, WAHL, JFLem iR &9 MOX s N 24504
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Canberra is the capital of Australia.

TRUE FALSE

Correct!
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1.1  Android FF & £t

GeoQuiz I 1 —~ activity Fl— 4~ & (layout) ZHAL.

O activity & Android SDK ' Activity REy— 5], e B~ 50 A 2g E..
NHBDIREE IS S Activity TR, X FRiBm DL, —4~ Activity 2%
ATRERtE 1T, MERMNHSAZA Activity T35,

GeoQuiz & MMEFAR H , B A —1&MW MainActivity ) Activity T2&, MainActivity
IR 1-1 Prosry P 5.

Q fiJaE LT —F5 UL XL e R Fe s LA E . A R e RFEE XML
SO B SURRAIEE B A B0 — X4, EE AR SO B
GeoQuiz i FHA & — 4 activity main.xml AR &30, %46 RSCHE R i XML bR E
SCT -1 Brs i P AT o

MainActivity 5 activity main.xml SCIFAYSE R AN 1-2 FoR .

MainActivity I >

activity_main.xml

Kl 1-2 MainActivity &% activity main.xml & S AL IE

A T IXE Android HEAMESZ f5, FRATRAIE GeoQuiz IV .

1.2 £IJ# Android N H

B 2eIRA10IEE— Android TNE . Android 3 H 4 7 40 58— FH B 238 S0
Ja 3l Android Studio 2. WIRREWKIETT, S& DMK 1-3 Frs G Fim
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[ J Welcome to Android Studio

A //
V.—’

Android Studio

Version 3.3.1

-+ Start a new Android Studio project

= Open an existing Android Studio project
' Check out project from Version Control ~
[€' Profile or debug APK

¥ Import project (Gradle, Eclipse ADT, etc.)

¢ Import an Android code sample

£ Configure +  Get Help ~
P 1-3 ¥GAdH Android Studio

BRI H Z 0, 154656 Android Studio Y Instant Run ZHEE . XTASHREAI IR ITHIE 225
FERZCF ., IREME, oA HT APK, JFEANGERES BIE R, Ak, B, B
SFPRFRIA LI, P — I AR X — )6

FEVG S JIEHR, sidi Configure, FH¥EFE Settings, 2T UNA 1-4 Fis B9800 H 8 1£500
Ffi . BIF /218 Build, Execution, Deployment 35 -3 H' Instant Run, HXJ42J3% Enable Instant
Run to hot swap code/resource changes on deploy (default enabled), #RJ5 s OK #%41 .

[ NoX ) Preferences for New Projects

Q- Build, Execution, Deployment > Instant Run Reset

Instant Run requires the project to be built with Gradle.

Keymap
=0 |_| Enable Instant Run to hot swap code/resource changes on deploy (default enabled)
itor
v| Restart activity on code changes
Plugins

v| Show toasts in the running app when changes are applied
Version Control
Show Instant Run status notifications

Build, Execution, Deployment

Build Tools

Compiler

Debugger

Remote Jar Repositories

Compiler

Coverage

Espresso Test Recorder

Required Plugins
Languages & Frameworks
Tools

? Cancel Apply m
1-4 i H B
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(IMFEZ T Android Studio T, FAFIWGEI TS, TLLEL %S Android Studio
—Preferences S HLIL, X5 )& Build, Execution, Deployment YEI - 4425 | 1 Y#RAE . )

[m] B B, SRR H 3E 1 ( Start a new Android Studio project ); WRIFAEE iz
17 Android Studio, E1E+ File — New — New Project... 2 HLIi

BAE, PRICZATHF TR e I H 1) 500, i 1-5 PR . Ak Phone and Tablet 335 51 F
Empty Activity, #8)5 miifi Next #eH4k%E,

[ JON J Create New Project

Choose your project

Phone and Tablet Wear OS TV Android Auto Android Things

Add No Activity

Basic Activity Empty Activity Bottom Navigation Activity
e m
LJ
Fullscreen Activity Master/Detail Flow Navigation Drawer Activity Google Maps Activity

Empty Activity

Creates a new empty activity

Cancel Previous m Finish
& 1-5 B H AR

HC EI0 H 7d HS T PR A T 44 ) ( Name ) Zb i A GeoQuiz., 7E£344 ( Package name )
Qb%i A\ com.bignerdranch.android.geoquiz. % T-Hi HAF#{ % ( Save location ), LA N ANELF T o
BT R TT 41875 1% Kotlin, SDK HAKARAE API21: Android 5.0 (Lollipop). &% 7 343444 Android
A[A] SDK A Z R, Be)5, A% Use AndroidX artifacts, &5 IS ANA] 1-6 s o
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[ JON ) Create New Project

Configure your project

Name

GeoQuiz

Package name

com.bignerdranch.android.geoquiz

Save location

/Users/jeremy/AndroidStudioProjects/GeoQuiz

Language

Kotlin v

Minimum API level

Empty Activity API 21: Android 5.0 (Lollipop) v

© Your app will run on approximately 85.0% of devices.
Help me choose
("] This project will support instant apps

- Use AndroidX artifacts
Creates a new empty activity

Cancel Previous Next
&l 1-6  FCEBH

TR, UL T “DNS 5”7 20, WA gisk s vl s O s, Te st
bR AR . AR I Z 0 AT DRI R ME—PE, 3XFE, [Fl—1% 45 H1 Google Play i)l 45235
N AR T LAIK 435K

AL, Android Studio Fraui HERIAH FH Java i 5 . 1 Kotlin J/&il: Android Studio
B UL T AR A AN T ERE, DUl 4 FFg 2 Kotlin i H .

—HULPIE, Java i Android FFAME—E 7 SCRRE S, HEI 201745 A, Android JF & 1A
£ Google /0 K4z L E i Kotlin &7 Android 7k X —F F ZFiE T . 44, BIERATEN, Kotlin
CCH K ZHOT & AN EIERE T o IR BARSREH Java WEOCR, AP Ir#E RN
ZFFEE o

it 2%, Google —EAEY 5 e RINCHEIE, FEUMBIT & R e AR I8, A by itk
AndroidX KX AN B BRI i — AL T R FIRAS I, GiFRA Jetpack, )% Use AndroidX
artifacts LTI H AR X iy T EPE 2 4 TR EAI0 44 AndroidX Fll Jetpack, A4
FHEIS AR Jetpack [ o

( Android Studio BB %, PRI RRCAS 1) 1) 5 55 1T 1T BB S5 AR 13 AN [R] o XA A A KA,
— Rk, THEHE, S5 m iR E R 2 A S KR . R KA, BT AT
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HATERES ., AL, HHNARSIE, ATSHAR I B AR I & T H., )
15l Finish #:4l, Android Studio 252 AN &I HFTIFHW H .

1.3 Android Studio & Sfin

& 1-7 fF7s, Android Studio B 7F TAEX & 0 AT IFE i H . i It4E 4 iz 4T Android
Studio, F FIAYE L ECE v fERSA AR,

ane oo0ui [pewhel EuEoPrajectfD
1 Geeuiz . Ao mspe | b b 8GO G N | AT G
# Andraid @ 0= Assistant  Whars Naw 8 -
 lapn
+ i Gradia Sorate @® What's New in 3.3
GiIHTHAER — T cene o he e
changes incheded i this spdate. -
Terapan fhis fianel agan fater, suiect Hol > What's Wawin E
Andredd Studio from the main menu.
Rl in & BCCWRSE
Mavigation Editor
- Puntime, Lt mars
- Inztant anne in ann hondles
| Bulldl Syne 5 -
B o @ Bulld: complated suscrastilly il 2010-02-13, 15139 808
5 v @ R buaid x P
w * # Load build dmm
* @ Canfigure bulld Wt
e ® Caculate task gragh TIE
* @ Run tasks 361 s
WETARH T
g
& g
i i
g E
=000 O remew [ £ grme Qtwai
1) Gt udk vt in 83 e (msrvants agal ¥ i —_—— ey h 8

P 1-7 BRI

BATAEXE L4 AR X, EEHR I TEEAD (tool window ),

IR B TEE O (project tool window ), il B 7 LA F A4S BT A 510 H A7 SC4F

TAERJEHBZAZ T AB O (build tool window ), T LAFEX HLE FII0 H (14 4 it FE A ok
o HETIHME, Android Studio 23 A Z#EATHIH L, TTLIAES], M THE O B/REE g
DI5Em o

EWH T HE O, il app 52 B IFE %, Android Studio 2% F 2h1F]JF activity main.xml
1l MainActivity.kt U4 W& 1-8 FIR , $TH SCHF A RY IX 38k 4w%8 T B % O( editor tool window ),
S E B IBmEX (editor ), KIRZIRMAE, WAIFIEEIKIZIT Android Studio, fUi%4u%H
X.2x AT P 5 3o

ERt#t XS5 PlanC_9454(15387232982) £= & EhRIY
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gt LR

LB BeaGuiz:f<fAndrok L y ivity.kt [epp]

Pz GeoGuir | g app + B src | B main B java | B8 com | B bignerdranch | 8 android | B3 geequiz ) f MainActivity A mapm o~ | B ] [ - "o ma
[% # Androig - £ —  gmocivtempaml 6 Meinketiviy At

§ L app package con. bignerdranch, sndroid,geoquiz £
= e menifess ¥

o dnpert ...

apem §  memnwy E

v B3 com bignerdranch.mndroid.geoquiz B eNass MEIRACLIVETY + AppOopREAERLVItYL). €
ainActivity }

dranch,antirold,genquiz {androidTest) ool override fun ancreate(savedInstancestate: Sundlet) {

5 o g super. anCreate [savedInstancestate)
* [m com bignerdranch. android. geoguiz (1as1) il setontentView (R, Layout, acrivi ry_nain)
= Iz genersted.ava 1% 13
* fmres 7 ]
@ Gradle Seripts g

H
2
2
2
3
=
‘g Build  Sync
2 & | ® Bulld: completed successfully st 2012-02-13, 15.29
o v @ Run bulld [Usersdecemy/AndrolaStudioProjects/Geotulz
L] * @ Load bulid
E » @ Configure bulid
At # Caiculate task graph
e * @ Fun tasks 2ETms
o
*
5]
E E
H §
L g
=T000 [N Termial | R Buld |« g Logont ) Event Log
L] Geadio bild fisishad in 821 mE (3 sincts ago) W LFE UTFEE Comet cocmtet & 5 @

Kl 1-8 4 T HREH

AR Activity B MR, LTS IR T L, (HX R MBI 4 2958, i SGETE .

Ml TAEXH D2 A DA REH AR A 2R 2 AR T AR X, 7T i R sk B 2 T2
T, 8K, WAl LB e R P, R E AR T B M, rTLLS S A T Am
KBTI X s L 5 View — Tool Buttons SEEIHEF|E .

1.4 RAPRmigit

sl activity_mainxml i /) SCHETT, S7ESeiE T H& DR R g as, Wik 1-9 s,
WERFBE ARG RS, EESH THE HRIT app/res/layout/ FENEIFXEATIF . AR E A=
activity main.xml SC{FH) XML 1015, 38 5 5 I HR Y Design 0T, DI /R A ey T 5E .
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0 Meinfdctivitykt g activity_meinxmi

Palatte Q&% — | ®- &~ [Pixelr =28~ © AppTheme- (B Default (en-us) - @4 ® @ O  aibues Q & % —
o Al TextView e [l

iy {8 Button

& 1 imageliew

i ‘= RecyclerView

Widgets

<> <fragment=
Layouts W ScroflView
Cortalnere @ Switch
Google

Legacy

Companent Tres 0 -

“L. ConstraintLayout
Ab TaxtViaw- “Halla Werl

Design  Text

F1-9 fiRgmiaes

FRRAE , A R SCAF i 44 3 T HSEIE Y activity: activity /ENATZE, activity F2844 IOHAY
w2 /NG I KRS, Hial 2 B DR R IT . Blan, YRmE s B A R S04 R
activity main.xml, & ULI/RAE T activity 44 SplashScreenActivity, HRAXTR AR Jaislfn 44
A activity_splash_screen. XJ T ZLE 5 H TG A5 ] LU SRS 2 B HAB BER , AR BCR FHIX
i 2 AUA

A o R 5 TR s B2 SO B AL T B, AR AT DL RSB AY. Text STUIHG R A3 J& 4
XML A%

T, activity main.xml SCUE SC T BRINAY activity fiiJa1 . BRIARY XML A5 U N A L0 A
A5, AHAHELACAD I B 1-1, —BASARKH A

RALFE 1-1  ERIAWY activity 73 Js) (res/layout/activity main.xml )

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

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout_width="match_parent"
android:layout height="match parent"
tools:context=".MainActivity">
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<TextView
android:layout width="wrap content"
android:layout height="wrap_ content"
android:text="Hello World!"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintLeft toLeftOf="parent"
app:layout constraintRight toRightOf="parent"
app:layout constraintTop toTopOf="parent"/>

</androidx.constraintlayout.widget.ConstraintLayout>

I activity BYERIAG R E LT PIHLE (view ): ConstraintLayout il TextView,

LD P B A A . WoRAE B4 ) — DI . AP R 20 5 2 8 B AL
FRAERE (widget )o A7 LEFRAFFT LUK R SCFEEUR, ALl (tbandied ) mT LA o DA fik
RENAES -

Android SDK N & T ZA A1, i it e B A R R T AR A5 0 i s B M R AT R o B —
PR view 2 H 738 (Hbim TextView &% Button ) AY— B4R,

BAVSRINE SR EATES 5 Lz THEE . ViewGroup BEXAE—FIEFERRY View,
EAE I EHABIIE  ViewGroup FLEIAR B A R 2, B HLRI AL ] PN 28 10 0% Sl s ZE IR L
ViewGroup il # XHR MG JE o

T4 RTER A )R L, ConstraintLayout 3% ViewGroup fi T —1> TextView ¥, %2
EME—RTF-ERIF . A AR SRR AR, DL Al ConstraintLayout, 2 10 KA,

& 1-10 J7r TAAGE A 1-1 TP LI ConstraintLayout Fll TextView f& i 7EFE4e Rk,

GeoQuiz

TextView

B 1-10  WonrEf e LI ERAAILE
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ik, B 1-10 Fos BRI AN B IRATFF 240, MainActivity B P FEIFRZEDIT H
AR

O —/#EH LinearLayout #Bf;

O — TextView &t

O —/ /K3 LinearLayout #BF;

Q M Button &

1-11 &R 1 LA B2 an ke il MainActivity F P S .

9:00 PUEL
GeoQuiz
I'"""""""""""""":
i ! LinearLayout
! ! (FEH)
: |
|
| |
| |
: i
i i
i :""E’b"'Th"p'J?ZTF""I»—:—: TextView
:_:_'::;;:“::F;';E::”:"' | LinearLayout
I—L::_Y_:/"::I_: k)
Button

_____________________________

B 1-11 75 B SR TE 5 E R

TRFRATTFEA ) XML SO g S B4, X HRACAS TS B 1-2, 1B R activity main.xml SC:
WA, R, TR XML ARSCIT EMBRZ, FEshm XML LA SR . ABs— X
FE A AR 3 M Ak AR

RAEGFER 1-2  7F XML X SGEBIE - (res/layout/activity main.xml )




1.4 )8 p Rkt 11

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:gravity="center"
android:orientation="vertical" >

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:padding="24dp"
android:text="@string/question_text" />

<LinearLayout
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="horizontal" >

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android: text="@string/true_button" />

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android: text="@string/false_button" />

</LinearLayout>

</LinearLayout>

Z IR TG A RS, BT SR S R, RS TER S = > P Bl R E ) .
B, TFETHIREKEAR XML N%, PFEHRRRE S mE, NSk,

ATLIER], A =470k android: text ﬁﬁ:ﬁ’]ﬁﬁ%ﬁﬂ?%ﬁlﬁfuﬁo Bz e, fa
b3,

TR 1-11 Fos i A P S E XML X, nTUAE HEB S5 XML JCR ——Xh . JTHE%
PR AR 2

FIOCRWAE —4 XML B1%. EMnT IEVEST il i B e 4.

RO EEAR TR SRR TR, 2 TORIRA T LU B R TG R o
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141 RERRLEH

PR TERLEDN SRR AR, XA AL SPRTE AL B IR 4R 4544 ( view hierarchy ), 1] 1-12
JETR TARISTE R 1-2 7R 19 XML A Jy 6l L A 90 L2 R 254

LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android: layout_width="match_parent"
android: layout_height="match_parent"
android:gravity="center"

android:orientation="vertical"

s N

LinearlLayout

TextView

android: layout_width="wrap_content" . .
. . android: layout_width="wrap_content"
android: layout_height="wrap_content"

. . android:layout_height="wrap_content"
android:padding="24dp"

. X . android:orientation="horizontal"
android:text="@string/question_text"

Button Button
android:layout_width="wrap_content" android: layout_width="wrap_content"
android: layout_height="wrap_content" android: layout_height="wrap_content"
android:text="@string/true_button" android:text="@string/false_button"

Bl 1-12 AR = et

A R AL E 245k aT IR 3], HARJTER & —1> LinearLayout #ff. fENRICEK,
LinearLayout #4205 E Android XML %R SCAFH A 44 25 Rl @ 11

LinearLayout A4k H ViewGroup ¥4 (th2E—1 View T35 ), ViewGroup #{f2t
I B IR R . R — ) —HER A AR, BT LM LinearLayout
FBE, HAth ViewGroup 284 H ConstraintlLayout 1 FrameLayout,

MR ENEFTE— ViewGroup T, ZMES ViewGroup BIHMALFHRFR. MR
LinearLayout AW F#lff: TextView Fl%—A~ LinearLayout . /EHF# ) LinearLayout
H it A ™7 Button Tk,

142 #BHREM

TR L E A AR R — 2w

1. android:layout width #1 android:layout height B14%

JUF- RS AR TE 2 android: layout width fil android:layout height JE:. IR &
BT WEEE (Zik— ).
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O match_parent: &S HACKLE R/ NMHEF

O wrap_content: #LEPEARME /R 4 B SRR/

e LinearLayout #4059 @ HE(EI4°4 match_parent. LinearLayout HARJEM
JUE, HEWASCMIE——Android 2 HEZACHLE R 290 0 FH A LR S 454

oA & FUE A R R, o B S TR R M E P B wrap_content, TS
B 1-11 BRIz s R SRS R/NER

TextView #F L HAL & B SCF A KSR R —28, X F%2& android:padding="24dp"
(dp B density-independent pixel, F§5%EIRCMERE, THEILSE 1053 ) JRHNIEN. &S
TR E R/, BRI ARG SN, IR TFHE ARSI ME e ryas ] o SRS L il 1 [ R 5 480
ZIMELSRBA—E A, gk R A R S0,

2. android:orientation B1%

android:orientation JEMEEP LinearLayout #REREA IETE, BHREME T3P
PSRVl B A T B . AR LinearLayout /2 HAY, ¥ LinearLayout Z/KFH.

T E SOWF o g HAe s T B s pyIiiy . 7838 H Y LinearLayout W, Si—4~& LAY
TR PR R i b Ui ZE/K Y LinearLayout H, B5—N5E SUR T3 H BIAE R S 1y
/e, (WA CFENA BT A, AR AESE Aok, WS — 1 754
IUAE B ) e A i o )

3. android: text B

TextView 5 Button #/-HA4 android: text @Yk, ZBMEH E I E BRI SCFENE .

iHER, android: text JEMEARTFAFHE, M Llest ring/1EEIE X 2 BB ( string
resource ) M5,

TR IR S E— ST 19 MY strings ) XML SCH (strings.xml ), B ARTT DU 4 ik
B SCARJE A, A android: text="True", {HIXil % AN FInE, A2
SCFWASCE RS AR R 70U XML SCE, SRIE5IHENT. ST N A AL (3
WE 17 % ),

7 BEAE activity_main.xml SCPFHG B FAF R BERIA BRI, BIAESRAL

143 BIEFFHRER

AT H AL S — RN T BT IR ST res/values/strings.xml,
FTFF res/values/strings.xml S, FILIER], WHEBMRCEERM T — N FAFRTEE, i
THH 13 Js, BRI s 20 = A/ 5

KEBER 1-3  WINFAFER PR (res/values/strings.xml )

<resources>
<string name="app name">GeoQuiz</string>
<string name="question_text">Canberra is the capital of Australia.</string>
<string name="true_button">True</string>
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<string name="false_button">False</string>
</resources>

( Android Studio F-2ERRAAY strings.xml BRINHA HALFAF R, XECFEAFH 0] Be 5 A SCA
K, IR MR )

e, 1E GeoQuiz Il H FY4E{n] XML 3¢, HEH|FH#lestring/false button, WHiz
17HF, BE&193E] “False” SUA.

PRAF strings.xml {4, X, activity_main.xml A /D45 B8 BE IR R (5 B VORI R T
(CAFE SRR, IR — XA SR, A A PFE R, )

BRINAY FAF R S BRE 44 R strings.xml, (BRG] ISR N E G EHm 4. — Mo HE
AT A AP S HEX B SCARICEE res/values/ H 5% F, &4 —> resources RICE,
PR ZA string ooz, MWHSLREHREDFEMSEH TN,

144 WR#HH

I, RS AR SR B 5E A, AT A T A ey TSR 1 918 activity main.xml
SO, e TR T AYJEER &5 7 Design W T4 RPN, 45540 1-13 iR,

v O~  OPpixelv =28~ @© AppTheme~ ® Default (en-us) ~ O ® O
[m

o @

Canberra is the capital of Australia.

TRUE FALSE

[%] 1-13  7£ Design BUHUY activity_main.xml 1fi 5
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R 1-13 JER T IR R WAt . 76 TR e by, AR, Fefi AT LA o 1 T
MY R R A R A R —— B (Design) FUMSHIE I (Blueprint) %, s IHHE
S T P

TEPE 1-13 o, il AR B, RS A SR A L ROR, s ket s 47k
RIRETAER, PSR TR R LR A 2 0 7 8 X 7

TEB AR T, R AT LA e 7R [ A B F AR S8 Y 3 11 L i T
B, FTLHESE R A | Android BEBLEARA . A FILL R 4 CBR, 67 1 R R R
Y e, 2 AT LUBERIEE A X BRAY 1 7 22 9 307 Rt

B T T A T D P S SRR B, AT AT W 1414 R, DUH B O
A ANEINL, 4035 T Android FTATHOPI BRBIE. FRATLUK-E T ARG R BI0L P 1, s 2
T AR L, SRS M R A TR

eeeeeee Q @ — €+ O- 0OPpixel2v =28- © AppTheme~ ® Default (en-us) + Q29% @ © Attributes Q el -
mmmmmm o Tenviw [P B

® Button

P ImageView layout_width match_parent | v
lllllll . i

= RecyclerView
Widgets <> <fragment> layout_height match_parent | v
Layout W ScrollView

LinearLayout

Containers
Google ¥ 0300
LLLLLL GeoQuiz

TRUE FALSE

View all attributes &

E 1-14  EIRALAR R dRiE s

Kl 1-14 /R Ti7 0 %t (layout decoration ) MYAJETIYGE . IXLEREMTT IR A WAIRERE | Al
GeoQuiz brZ& N A, DA s He A . BES I deetlii, s miE s O by THAE PR
HR I & 4R, 4% Show Layout Decorations Sz FAIGiH[I 1]

FIEALAR R dEw A 1, JCHOEZEMT A ConstraintLayout B, JETH2A>T4 10 A
B, ARBEEAT FriA 2 .
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1.5 M#HHE XML B E &

HIIE activity_main.xml H119 XML JCE UM HAR LRI R NS 7 2 2887E T MainActivity
%,

HEANE GeoQuiz i H WIEIRT, a2 AlE T — 1244 MainActivity B9 Activity 725,
MainActivity ZEICIFAFAED H 1) app/java HR T

UkB ) 2Z AT, #E app/java XA~ HoR 4 )8, FEREI ) . 13X BARSRAE ] java /0 B S48 02
N Android ZHI{XSZHF Java 15 o HrEEHEE, FATHIRLE T Kotlin #55 (Aid Kotlin 1] LA
Java St HHAE ), {H Kotlin JEISERINE R BAE java BB . X8R, REETTLUHTE—1 Kotlin
H%, 4 Kotlin AR SCOERRE ot 25 0 (HATHRE, REEIIHHUF Android Studio: VEFSEAERT LT
ST, HEHEANEmMEIE R, KEZEEWT, #E5 X8RNSR UK, Frigak
2400 H 252 Kotlin SUFAEHULE java HSEHL,

MainActivity kt SCEFRNIZC SEgmi et HFTIF T, anRiefy, EuiH TREE O, Kix)e
JF app/java H 55 com.bignerdranch.android.geoquiz i, ({1, LLUKZRE E/RE4 PR,
PR IERINIK . ) 8 BIIEFTIF MainActivity.kt SCPF, AR HARES, O 1-4 iR,

RADEE 1-4 2Rk MainActivity 250/ ( MainActivity.kt )
package com.bignerdranch.android.geoquiz

import androidx.appcompat.app.AppCompatActivity
import android.os.Bundle

class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity main)
}
}

(JEANJEAPIH AppCompatActivity FFER? B3Rt E—4 Activity 728, B84 Android
IHRRA RGP SR, 56 14 TEATEAIA4 AppCompatActivity. )

WERITCER BB T AR, HATH AT AR NN+ 5 2k R e,

A —A> Activity pR%L: onCreate(Bundle?).

activity F2RALHIBIHE S, onCreate(Bundle?) BRESHE A . activity BIES, B2k
BOTE B P B . B3R activity I AL, ATRAER LT Activity A%k

Activity.setContentView(layoutResID: Int)

IR REIR ID S50, %R s E 10 R RO R L E A s o ARl
ARG, A RS S AR B 2 A4S B B & e 58 Sk
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BRSRIRID

A Jry P BEIR . BN FHAR GRS N ZS, EEinEGSC: S SCFLA B XML SC46

I H ) PTAA REIR SCAF AR AETCE H SR app/res WIF HSR T 72T H T HE 0l LIE 2],
activity main.xml 7 Ja) %8 I SCHRAFHLAE res/layout/ H 5% F o strings.xml 745 58 98 U5 SCHR A7 A
res/values/ H 5% T .

AU SR 1D 7E4CHS s R BRI WS J8 , activity main.xml A RA%EIE ID & R.layout.
activity main,

#F GeoQuiz N JHAYBTIR 1D 75 ZAM5I HALA , VRanZiisE 3] [ s s A T 5 ——Android
R T H AR S RS . B9, S Android Studio 7 1 T0E T HAS b AR FHRELET TomiE T -

WP 1-15 F7R, Android Studio BRINH ] Android 0 H LM . AiLIF & & L1 TR R Sk
FTESE, BRI H AR T Android M H By ESL SO H S5 . 7E5 H T4 1 p i ks
TR, M Android #LF VI 2 Project #ff o Project M2 i i S /yHi H i e A SCHAATH 58

# Android - QF & - & Project = Q= & =
¥ GeoQuiz ~jwriting/android/book/tfFirstApp/solution/GeoQuiz
e manifests gracie
u java .Idea
com bignardranc android geoaui (e
& MainActivity build
com.bignerdranch.android.geoqulz (androidTest) oradie
+ com.bignerdranch.android.geoquiz |test) # -gitignore
I~ generatedJava @ build.gradle
res = GeoQuiz.iml
¥ Gradle Scripts | gredie.properties
& gradiew
& gradiew.bat
|| local.properties

v settings.gradle
Il External Libraries
‘o Scratches and Consoles

& 1-15 WHTHE O Android #6855 Project ¥/

1E Project (A T, ZHEIT GeoQuiz H3E, B EF F GeoQuiz/app/build/generated/not namespaced
r_class_sources/debug/processDebugResources/r/, Fi-4& |70 H 4145 LA H A1) R java X, 41 1-16

e

Project ~ S = & —
"= GeoQuiz ~/writing/android/book/tfFirstApp/solution/GeoQuiz

.gradle

.idea

2 app

build
generated
not_namespaced_r_class_sources
debug

processDebugResources
r
androidx
com
bignerdranch
android
geoquiz

renderscript_source_output_dir

1-16 &% R.java {1
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AAATIF R java Mo BEIEAE Android I H g e b H S A i, BT LLIMZ SO Sk R i 2
AT, WABBROZSCIRI A, AU L 1-5 B

KABFE 1-5  GeoQuiz b H YR ID (R java)
/* AUTO-GENERATED FILE. DO NOT MODIFY.

*

* This class was automatically generated by the
* aapt tool from the resource data it found. It
* should not be modified by hand.

*/

package com.bignerdranch.android.geoquiz;

public final class R {
public static final class anim {

}

public static final class id {

}

public static final class layout {

public static final Int activity main=0x7f030017;
}

public static final class mipmap {
public static final Int ic_launcher=0x7f030000;
}

public static final class string {

public static final Int app_name=0x7f0a0010;
public static final Int false_ button=0x7f0a0012;
public static final Int question text=0x7f0a0014;
public static final Int true button=0x7f0ab015;

}

IS B e, B AR e F AT R RS, R java SCIEANSE S B8 . Android Studio 73 41
AFA — A G 13 P R java FROECSCOR. ARSI B 1-5 FRFTIFRY R java SCPHUAE R FH 456 i
RIS A L, P HA 7E Android Studio W S HE TG, AR H B,

R java SCHREH LB, ARASTE R 1-5 SURR TR INEE

A L& # R.Jayout.activity main BI> %3, activity main /& R AUNFZE layout B
— PRV

GeoQuiz N T Z M FAF R RIFEEA IR ID, HETRH IR, ALK S 55,
QARFFEL, AT LIS LR R4

setTitle(R.string.app_name)
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Android N R SCIF LA KA FAF R A PR 1D, {H activity _main.xml 7 J&) SCEH A
PEBRAR, AR A SRAAR TG 20508 1D, fEATR T, RATEAEMM R SR, Hit
e AR 1D R,

SRR A BUBEIR 1D, 3 TEE SRR SN androdd: id J@ Mk, AfCASVE L 1-6 i,
1E activity main.xml SCHH, RPN ZALENIN android:id JEME (752 AR R F B AR X U 4
% XML fRAS#HE ),

RIZFE 1-6 MHHIG TR ID (res/layout/activity main.xml )

<LinearLayout ... >

<TextView
android:layout width="wrap content"
android:layout height="wrap_content"
android:padding="24dp"
android:text="@string/question text" />

<LinearlLayout
android:layout width="wrap content"
android:layout height="wrap_content"
android:orientation="horizontal">

<Button
android:id="@+id/true_button"
android:layout width="wrap content"
android:layout height="wrap_content"
android:text="@string/true button" />

<Button
android:id="@+id/false_button"
android:layout width="wrap content"
android:layout height="wrap_content"
android:text="@string/false button" />

</LinearLayout>

</LinearLayout>

7, android:id BIEHEATEA —+brds, android: text JEYEENIEA . X NTRA]
TERIE TR ID, XA eI Hoe s A .

Ykt > Z i, KM Rjava U, M Project LA VI [H1 2 Android #LAH o A5 =2 ] Android
A, MR, WARVREE S Project A, LA AR,

1.6 EMHFHYSERR AL A

TRk, ARSI, X FHELT P PER.
Q SIAAERALEIXTR 5
Q X RUCE WA, DL PR
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1.6.1 SIHEH

RESRHRAHA T %50 ID, FAT8E AT LATE MainActivity 51 FHEAT T o 78 MainActivity.kt SCfFH
B ARASIE R 1-7 PSS OREE RS A shith2ThRe, EEFhHMA Do AR, &
IR R, AHES, MESBE.

REBFR 1-7 IR ID Ui S: (MainActivity.kt )
class MainActivity : AppCompatActivity() {

private lateinit var trueButton: Button
private lateinit var falseButton: Button

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity main)

trueButton = findViewById(R.id.true_button)
falseButton = findViewById(R.id.false_button)
}
}

1E activity /1, ALV Activity. findViewById (Int) pRi%ks | FHC AR B3R, 1% sR%LL
W IDAEISEL, RS Ak, X EHEER B E View A, W2
EL RS Y Button F2&.

1 LR, AV A IR 1D SRR S, WRAE 2R R E e, BRSR R
1E onCreate(...) FRECHEEH setContentView(. .. ) REE, MEIXITEA LSS HILR AL R,
MBAFE e AR, TR lateinit BIHFT . X Pre b IRgmideas, R0 a2,
FMT IR 1Y View B, SR)G, 7E onCreate (... ) ", R EHLIEIXT S - MR AE 25 %5 W A0
FEtE, 56 3 FiLSIRA~>) onCreate (. .. ) PRECAT activity A= A A 1A

IAELEFRATPRAE IERT TR A A AR o B RS sh BN LT (R iR R /R Ak, WT LA 2R A R Y
AEIRPLIR . Unresolved reference: Button,

XLPR UK, BEAE MainActivity kt SCPFH1 A android.widget.Button 28, #RAJLITE
Kotlin XF)LFF- 3% A import android.widget.Button, WHLI{#iH] Option+Return ( B
Alt+Enter ) P45, il Android Studio H 3 MRS A FTLIER], ST T HIZE S ATER],
AR BT | R DGR, X Ah b 5 AR AR, s R .

e, AR RNOZIER T CASRR A H e, 1o kA Ul XML S, #fih ik
ANFER o AES R T, 2 TR EMMELE N SR sC 5 T .

1.6.2 RELTER

Android NEJJE T U A SREIRNIEA . AR AT BATR R, SRS RN S Shs
RO SE AT o SR R A, B P s S et o (SR PRtonT LA 3 R GE sl At
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(ELFF P i OB 0, i ) _
N AR R E F R &R, RT LAUEN FHIETE “YEWr” R s S iy A= 4]

AT VEREITES (listener ), MENTHR S SCIUREE /A MEITEE#E D (listener interface ).
TeA A CB)F, Android SDK L4 N FIE (R E TARZ WiWr a4z 1. AT FH 75 22 T H

PR " FEE, RS EsTE S0 View. OnClickListener 20,
HSCALH TRUE #4H . 7F MainActivity.kt SCEFHT, 7F onCreate (Bundle?) BRI AR f R E

) JE i AR TS B 1-8 Fos i/ LR

KA3;FER 1-8 i TRUB ZZEH B E W # ( MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity main)

trueButton = findViewById(R.id.true button)
falseButton = findViewById(R.id.false button)

trueButton.setOnClickListener { view: View ->
// Do something in response to the click here
}
}

(anSiB 3] Unresolved reference: View #5147, 15{# ] Option+Return ( Alt+Enter ) [REEH:
A View Z,)

TEACHE B 1-8 v, AT E T — 1 MaWreas . %4 trueButton g5, MUras 2 HliE
FNFAT. Android HEZEE LT View.OnClickListener iXFEHA— onClick(View) A5kl
Java#£H  7E Java A H XFPHTA B —IMER 7% (single abstract method ) A4 MR
L, EANELIINATY SAM,

YERFN Java BARAESSIRAG—3K41, Kotlin XA A R SR, IR TGRS — 1 REF
It ( function literal ), ik Kotlin 7 SR HAA A STHLX A SAM 2 1 XTG4 o X P i S
1E SAM %38 ( SAM conversion ),

X, VTR lambda FRIATCIA . SIS 1-9 29 FALSE #4152 & 2410
SHER LIRS

KA37E8 1-9  Jy FALSE f4H & iy ( MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {

trueButton.setOnClickListener { view: View ->
// Do something in response to the click here

}

falseButton.setOnClickListener { view: View ->
// Do something in response to the click here

}
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1.7 GIERTHE

FETORESLEAY SR, Bt AL, S FRATTFRZ A toast FUHR/RTH B . Android i toast
JEFRE A P R s s S, P A AT 4, WS IR TR . X, FRATEAH
toast R S IHA S, WA 1-17 Fis .

9:00 PUEL B

GeoQuiz

Canberra is the capital of Australia.

TRUE FALSE

Correct!

Bl 1-17  toast 1H Bkt
T 5EMH] strings.xml X, ARSI 1-10 R, A toast B8 INTH B /s FH A4 HR 95

REZFE 1-10 B4 toast FAFEE (res/values/strings.xml )

<resources>
<string name="app name">GeoQuiz</string>
<string name="question text">Canberra is the capital of Australia.</string>
<string name="true button">True</string>
<string name="false button">False</string>
<string name="correct_toast">Correct!</string>
<string name="incorrect_toast">Incorrect!</string>

</resources>
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TR TR T SRS LB 7 toast 1L, St AARASA AT AT Android Studio Ff A% [ _
FIAMETIRE, XA LA KRR, I DU R A
ZIACHSIE A 1-11, 78 MainActivity.kt SO HR I AFCHS . 4 A S Toast 285 M S50,
Android Studio £33l —NE H, 45 T Toast JEAYH 5 pREL,
AT DA E AT e . (CAnSRANAER AR A Shab 2 ThhE , 1A 4% Tab 8 . Return/Enter
H, BRI T, Rk AR = 5E R )
TE@IHIFH, 54 makeText (context: Context, resId: Int, duration: Int), 1%
5 A S TR B SIS N7 2 1 sREOR
SEH makeText (... ) R ETSEE, UG RIS AL 3 1-11 s,

REZFE 1-11 AIERIRTES (MainActivity. kt)

override fun onCreate(savedInstanceState: Bundle?) {

trueButton.setOnClickListener { view: View ->

//-Do-something-in response—tothe click-here

Toast.makeText(
this,
R.string.correct_toast,
Toast.LENGTH_SHORT)
.show()

}
falseButton.setOnClickListener { view: View ->
| hi . | Lick I
Toast.makeText(
this,
R.string.incorrect_toast,
Toast.LENGTH_SHORT)
.show()

}
¥

T B toast, FXATH T Toast.makeText (Context!, Int, Int)FSeask, Zk%is
BT E Toast X4, iZPRELAY Context SHGEF & Activity BI— LM (Activity A&
HhJE Context MYF25), XM, FAUEA MainActivity fEH Context S,

B SEUE toast B R FAT R SRRV 1D, Toast 2R Context A REL |-l
FHFAF BRI 1D, 5 =S H0l F M Toast HaHAI—AS, FRAEE toast 1.8 A5 BE ] .

A7 toast 5, AJEH Toast.show () 7EFE4E I BN toast 1H . .

i T TS F sheb e Thae, RREEAH A C A Toast 257, Android Studio £
FFE AR,

T, BET LT T .
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1.8 (ERELIEREITRA

1217 Android I FH 75 (o P A5 {415 4% sl R #8L3% 2% ( virtual device ). 75 76T & T H A1 Android
BRI TR AL 2 B 55 o

A Android HEHLIX £ ( AVD ), 7£ Android Studio "', #%#% Tools — AVD Manager 3¢ H.I01 ,
M AVD BHIES T D at, S O 28 N A I+ Create Virtual Device. .. 241 o

wE 1-18 Fran, fEBEE L FXHEHES, TV R AR E B S Em. fE a4
IR, RATEEBAILETT Pixel 2 B4, ARG il Next 4k4E,

[ BOX ) Virtual Device Configuration

Select Hardware

A Android Studio

Choose a device definition

Q- .
= ‘ . = [h Pixel 2
Category Name v | Play Store | Size | Resolution | Density |
TV Pixel XL 5.5" 1440x2... 560dpi
Pixel 2 XL 9" 1440x2...  560dpi 1080px
Size: large
Ratio: long
Tablet Pixel 1080x1.. 420dpi
Nexus S 4.0 480x800  hdpi 5.0" 1920px
Nexus One 3.7 480x800 hdpi
Nexus 6P 5.7" 1440x2... 560dpi
Nexus 6 5.96" 1440x2...  560dpi
Nexus 5X D3 5.2" 1080xT1... 420dpi
New Hardware Profile Import Hardware Profiles S Clone Device...

? Cancel Previous m Finish
1-18  BLFFE B

WA 1-19 B, 3% POREFEBHUG I RA TR . 1% x86 Pie BLLLARIS A1 Next - HI4kEL
(i Next #BEHZ /i, AR 2T BAAUGRA N, REnEfERIn],)
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Wirtual Device Canfiguration

System Image

Ani

Select a system image

Recommended  x86 Images  Other Images

Pie
FRedaase Nama AP Leysl = ABI Targe
Greo Downioad 27 x88 APxtae
Oreo Download 2 wEE m 28
Nougar Download 25 %88 Ancrokl
Nougat Downlead 24 SHE 9.0
Google Inc.
Srstnm Immge
x86
We recommend these Google Play images because
this device [s compatible with Googla Play.
Questions on AP lave?
See the AP leve distribution chan
=
?

Cancal Pravious m Einish
K119 EFERGERRG

wJr, WK 120 PR, ] DB A IS MR 2B oMk, 58, ARG, )5

T FHE SIS S R AT, BUE, OB BCME TR 45, a7 Finish 4% 81 5 MUBUBE
A,

Virtual Device Configuration

Android Virtual Device (AVD)

Android Studio

Verify Configuration

AVD Name | Pixel 2 API 28] |

AVD Name
[D pixel2 5.0 1080x1920 xxhdpi Change... The name of this AVD.
ﬁ’ Pie Android 9.0 x86 Change...
Startup orientation D D
Portrait Landscape
Emulated U rew—" o
FEORERED Graphics: | Automatic

Device Frame Enable Device Frame

Show Advanced Settings |

Cancel | | Previous Next
Kl 1-20 HUUZRSHOR
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AVD BN I G, #trl LI EETT GeoQuiz W T . i Android Studio T HA% FAY Run
e, SHH Control+R PttEs . 7ERE)S LAY Select Deployment Target XJIHHER , & 1 NI A AL
BB S il OK #24, Android Studio 23R 3I'E, 24N A (APK) JHE1TRT,

RS I Bl 2 tlﬁiﬂiﬁﬁ# WA R . sl B TR, Sa] LATER FH S A
IR, ik toast HUFIRE

s Zjlﬁﬂbﬂfmﬁ?”%ﬂﬁ GeoQuiz M AR, 7TLI7E Android A9 LogCat T.H.% I+ E 3
HRAMZWIER .. (W% LogCat %A H3IFTIF, Wb Android Studio % Y Logeat #541FT
JFE . ) 1E LogCat T H. LAY RIHEHEF 4 A MainActivity I dug HGEE . WK 121 fF
N, BEHE, TEIRMOAREER.

Logcat 3 =
[E8 Emulator Pixel_2_API_2¢ ~ No debuggable processes ¥ Error vl |Q Regex  Show only selected applic: v
W 2019-02-21 13:42:03.209 5908-5908/? E/AndroidRuntime: FATAL EXCEPTION: main
Process: com.bignerdranch.android.geoquiz, PID: 5908
=X java.lang.RuntimeException: Unable to start activity ComponentInfo{com.bignerdranch.android.geoquiz/com.bignerdranch.android.geoquiz
.MainActivity}: kotlin.UninitializedPropertyAccessException: lateinit property questionTextView has not been initialized
& at android.app.ActivityThread.performLaunchActivity(ActivityThread.java:2913)
{1 at android.app.ActivityThread.handleLaunchActivity(ActivityThread.java:3048)
at android.app.servertransaction.LaunchActivityItem.execute(LaunchActivityItem.java:78)

> at android.app.servertransaction.TransactionExecutor.executeCallbacks(TransactionExecutor.java:108)

- at android.app.servertransaction.TransactionExecutor.execute(TransactionExecutor.java:68)
-

at android.app.ActivityThread$H.handleMessage(ActivityThread. java:1808)
at android.os.Handler.dispatchMessage(Handler.
at android.os.Looper.loop(Looper.java:193)

at android.app.ActivityThread.main(ActivityThread.java:6669) <1 internal call>

ava:106)

#Q

at com.android.internal.os.RuntimeInit$MethodAndArgsCaller.run(RuntimeInit.java:493)
at com.android.internal.os.ZygoteInit.main(ZygoteInit.java:858)
Caused by: kotlin.UninitializedPropertyAccessException: lateinit property questionTextView has not been initialized
at com.bignerdranch.android.geoquiz.MainActivity.updateQuestion(MainActivity.kt:90)
at com.bignerdranch.android.geoquiz.MainActivity.onCreate(MainActivity.kt:54)
at android.app.Activity.performCreate(Activity. )
at android.app.Activity.performCreate(Activity.java:7127
at android.app.Instrumentation.callActivityOnCreat: nentation.java:1271)
2 at android.app.ActivityThread. performLaunchActlvlty(ActlvnyThread java: 2893) <8 more...> <l internal call> <2 more...>

20104221 12:42:02 210 1624162472 E/1 illor: Erenr writs

g g

inn /nrnc/EO0Q/nam cenra adi: arrnn=2)

K 1-21 NullPointerException F& 7~

BRI A RS 5 A RS — T g, RBESRIHBIE, SR ERHsf T (5 3
B 5 EILSTRAN G LogCat LA IR AR ),

2 ) i PR R ARG RSN AR S G TIAN FH R 2R IS5 RF AVD
;T

M AVD B F A SE R AT DM IR . XA R IR %ﬂﬂ@ﬁﬁﬂﬂ%#/\%rﬁu{ﬁ”ﬂ%zﬁl
B (FERFJRAN Android 1, B4—A> U Bk ), TEIIAAETERS, FHfid Android Studio
BT

BLES AR AP, (EAESEAR B & LIAN FHAESRAS e A 25 5 . 7050 2 3, IR ATESL
12 13817 GeoQuiz N, #43k GeoQuiz N N INEE 25 b BRI ] i

1.9 SEANF3I): Android %HiFidig
FRXH, RATEEE YA T % Android RUNRIFAY . IREER], FET H SCIE 2R shA,

O AFRE TR E R XA I (ituring.cn/book/2771 ) “BEH FE” b&EH . —HhE T
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Android Studio JCAE/ME L A Zh#EA T I . (R SIFE e, Android T & T HREHEIRSCHE |
RASLL K AndroidManifest.xml SCIF (AL R FHTTEE ) diideE mliapk SCIF. S THERSISS iz
17, .apk XHHATFVL debug key 2544 . (3 & .apk W HZG IS, WAL release key 2544 . LiH
— 3 TR, "12% Android & SRS, )

A4, activity_main.xml £fi Ja SCHFRY N ZS 2 AT AS R View XFRAYWE? 1E A ik fEn)—
#B453, aapt2 ( Android Asset Packaging Tool ) ¥f-A7i Jmy S FER S R 4R B2 )5, 4T405.apk SCIF
th o SRJ5, 7E MainActivity 25/ onCreate (Bundle?) sREiE /T setContentView(. . . ) BRELIT,
MainActivity ffiH] LayoutInflater JESC@fb A m) SO BB —A> View X4, dnf&] 1-22
R o

setContentView(R.layout.activity_main)
1

<LinearLayout ...> #ClassLoader.loadClass("LinearLayout")—®| LinearLayout

i —

<TextView .../> —®ClassLoader.loadClass("TextView")—— 3| TextView

I
<LinearLayout...> -»ClassLoader.loadClass("LinearLayout'—————— | LinearLayout

1

1

' Y

!
<Button .../s> ——»ClassLoader.loadClass("Button") N—> Button

|

|

! v
<Button .../> ——»ClassLoader.loadClass("Button") > Button

v
& 1-22  activity main.xml #4908 & S5k
(B THE XML SCEH e SCILELAE, Rl LIFE activity BLE SIS B E2E . ANad, Wit
FEERE, WRIZ SZBE AR, i EER— S0 T LRI SDK A B
FECEAT, X — GUKAESS 3 B AN )
A5 XML A Al A 1 AR, KA iy S R Ae b 2 (R R, IS I 10 %

Android Ri¥ T H

MR, FoATE B0 H 4502 7E Android Studio AT . 4k EhfiEC %443 IDE 1, IDE
11 57 HH aapt2 5% Android brifEgaiE T H, {H4mifat FEA &5 Android Studio 458,
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A, HTFERER, nHETEES Android Studio ZiFAID . Bl BAY T Ry AAT
¥ T H. Android %% RGN THM Gradle,

(R, BEBLEAT WA IR R BRI . WARE A, HEBAHE A2 T3 2
AU, BUERTEIEM A G 4T, WALKTER, WS 7T T —RNA . e fT TRIA
M FIATEARBWEIEHIN . )

BMNASATE ] Gradle, UM H B FIFHATLL T A4

$ ./gradlew tasks

WA Z Windows 248, HUTLL I a4

> gradlew.bat tasks

PATLL B2 s — RV AT S5 o VR ZERIAES5 /2 installDebug, PRIt FHATLA A :

$ ./gradlew installDebug

WARJE Windows R48, HUTLL T4

> gradlew.bat installDebug

DL bAm AU e B AT 5 b, (BASIBTT e, BastTi ], Rafris L+
) =EoI

1.10 X FHkEkZ =]

AR R TARLHE TR ST, TFEARM e A LA, U2 rd A, At
B, T BRI [R) A e

T AR — B SE X 5] o T AT AL 220, B0, BT LAILE B OB
B2 M FH PG B FFF & B Android F2F 51 .

SR TEBRER R T B, A— BT ARG, AIRVEIRE, WS Sk4s, SRk, WA TCE
fitke, FIVIRIAAIRIE, BREHAMBLE KA IS SRR AT LU AR RIRAE 58, 5 HAD
BEE AT o

AR AL SR H , #EBURTE Android Studio B HIYETIH , ARIGTEEHIIH FA&K
>

FERIABLAS b, 33 SO SE AR R 2050 H SCAFAR B 5%, B Hil—10 GeoQuiz X FF 44 M
GeoQuiz Challenge., [71%] Android Studio /7, ###% File — Import Project.. SZ I, il id 5 AIRE
3 GeoQuiz Challenge -7 A . XHE, K5 H LR 4T T FFaa Pk

1.11 BkEk%S): Tl toast iH R

XA ZRE ] toast ., BCFERRRE TER ARG R IS . X ZHF Toast 2K
H setGravity pR%X, JFEFH Gravity.TOP & i{E., BRI, 523 % Android JF & # SCHY,



Android 5 MVC i&itiE =

AREERANTE TS GeoQuiz W, FEALTE 2 BRATRINEUH H , 2558l 2-1 s,

9:00 A P |

GeoQuiz

Canberra is the capital of Australia.

TRUE FALSE

NEXT )

21 EEMAE A
N ERR, FATTEN GeoQuiz 1 H FE— 144 Question AIEUIEE ., %I M—A-3L
RE—EEH,
SRIGEEIE— Question ¥R ESZEH MainActivity B,
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2.1 BIEHFZE

EHH THEE O, HH##E com.bignerdranch.android.geoquiz 244, #%#F New — Kotlin
File/Class S Hp0il, WKL 2-2 fra, R4 4055 A Question, ZEHUE Class, SRJ5 iy OK 4424l .

[ NON J New Kotlin File/Class

Name: Question !

Kind: ¢ Class [
Cancel | |98

& 2-2 Al Question 2
Android Studio ZAIE#EIHHTIF Question.kt S, WRIDIE . 2-1 FrzR, e H A B A~ Bl 53

AR R — i PR A

RAL;EE 2-1  Question FEFPHIIECAY ( Question.kt )
class—Question—{
3

data class Question(@StringRes val textResId: Int, val answer: Boolean)

Question ZEH R BUEIEAT PIER /3. ISR RIS (true B§ false )o

XM, @StringRes [T LA, Higddm b, JEEAMA . B, Android Studio HEH
Lint [URSAGA RS, A TIZEM, AR sE /G s S IR A R IR 1D, X FE—2K,
P PRI JERC9E R 1D AT AL ( EandR A 95 1D 48 mAlE String ZSAUBE IR ) hAE®REG, MM
RELIE T R A TIE A LUk, v o] DL (8 L Ath T & N B3 el e FERL AR AR A o

A4 textResId J& Int, MMiANJE String WE? A8 textResId FIRARAF M EH AN ]
FFERAYZEIR ID, %R ID Eut Int 2880, DI B EE 0 Int,

AR A T A R ER 2 data SCHET . X AMIREE I8 2 MRS, BRI HIR AR
AR . 556, BEEESE, dmikdn s H e X8 equals(). hashCode(). toString()iX
FERGA FHRREL, RHMoX BLmRIE, JFE AR T .

XHFE, Question ZEESERL T . F)E, FRATSMEM MainActivity RS Question 2
o BUAE, BRI — T GeoQuiz W, BHHEAS IR UTHE TAER .

Fe i MainActivity B3 Question ¥R 4ES, ARGld S TextView LI = Button
FAE AR B 4 1 S R M EU R (R, AR P 4 R8s s st 1 2-3 R T e Z I &R o
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bl

y textResld
answerTrue

IS

questionBank

MainActivity
currentindex

ZA\

questionTextView nextButton

HnE (R

trueButton falseButton

|TextView| | Button | | Button ] | Button

B 2-3  GeoQuiz S JHXT 4 K it

2.2 Android 5 MVC i&it1E

i 2-3 s, NIRRT AR AL LRI 4 =28, Android I JHAE TR R4 B -4
# (Model-View-Controller, MVC ) MIAUIR#E 71T, MVC BitRCR= M, WA x5
%, FRZSKAE TR R . EX G SARHI 83 &P i —Fh,
Q 1R B R AP E NH SR 55257 o BAISGE R F R WL 5 R A DG — b g
Y, FCWHST R RAR . RS LR EE —BR T H, 7E GeoQuiz I B
SEMERATR )L, BRI A B, B RIVE A A AE EI FH A
f£ Android W HHL, HERIGE B HUSIRA O e 125, R Y SRR SR T 48
RE,
GeoQuiz W B AYZ H Question ZRZH K,
Q MEX A AR FE BRI A, DU S AR, el s, —
KR ZRENE, HERBE AR LA WAXTE, w24,
Android R Z W ECE FIAESE, M48%, VRt nT LUEHITF & HABALEZE . I A4
FIXT A THRER.
GeoQuiz W HIIMEZH res/layout/activity main.xml SCHH & FESEBIAL IR AY£S S04
¥ o




32 % 2% Android 5 MVC &t # X,

Q #FFIBH KRG ARAN BRI |, EOEXN G SRS RN . FEHaT %
M JO7 R PR X6} 52 i i R 45 i, I AN BRE AERI 42 5 JRLFRJ2 1] FR Be i 3
1t Android FHH A B, 5] 8 ¥ 2 Activity 81 Fragment Y538 £ 8 Bl /41 fragment ).
GeoQuiz I FH il %2 B AT H MainActivity 24 AL,
2-4 JEIR T AEMA RN 3G 0 L A P R R, X R R AS BRI . TR, BT
S E5MEXGAREIAL ., BHlaE e ZENR, BT REENHEE, SR)E Mm%

IEARS o

PR 1 A 2 A
: WL % % Tt aT
¥ o BEEERE L BHRRRE .
~ - N
e B
o IR R N RIS -
B (L E \gggggﬂﬁ%

K 2-4 MVC H¥EEGIR S AP sca

£ MVC iitiRry 474k

Wi N IR RELE Y e, N AR SR S R A2 mii b AXELIHE . LIRS A BT
AR BRI ERAR N o Xk, FRATTHE T AT MIAS 2478 e A RO B B )l T

[, RS | LEZ R RIS 2 T 2R A, WA BT RATRG I Android
RN ke, FRAOTHELAT LR R M — 2ok B T T .

GeoQuiz N FHBAE 24, HLL MVC )23 B AL S & B W . #2 Tk, 81471
2T GeoQuiz W HASMIKE , HEHRIN—4 NEXT #41., 1REEM, 7N NEXT $#40mf, Af
DI ERIA G Question 25,

MVC Ei I E T2 M ETREZ e 2s, TIfes—m & HZEa F RS E H .

2R, R Question 5T R MIREER 2 O CR B i G . XA, WA 57
op T4 Question 25, (R IAEAE s & P g MBI N R 91 3%, ARMRTER, ELHER]
H Question X RZEAK WA LLT o

XF T GeoQuiz IXFEMFTER/IVH, MVC ARG . SR, M HER, BEZRR, i
ZR R SR K, BRAEw RS, —HORVE, PR ARBHEILL activity FIIEHl #2224,
il activity R/ DS —2l 4525, R MVC B0 Ll a A R, R4t
BN RT, HWIRA MVVC Bt (FEILEE 193 ),
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23 EHUEE

THET MVC RS , B GeoQuiz M HEILEE, AHEII—1 NEXT #41.,

TE Android (T HL, MLEIXT L0 H XML A RS0 . GeoQuiz [z FME— A Jey e X _
£ activity_main.xml SCHAFH . A R SCSCHRTEZEH0R W H Oy W&l 2-5 s . (TR, Wi 2R,
AR R AESH T )

LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"

TextView \

android:id="@+id/question_text_view" Button

android: layout_width="wrap_content" android:id="@+id/next_button"
android: layout_height="wrap_content" android: layout_width="wrap_content"
android:gravity="center" android: layout_height="wrap_content"
android:padding="24dp" android:text="@string/next_button"
tools:text="@string/question_australia"

|Button| |Butt0n|

B 2-5 B

oy AR L2 Bl i el sl an v

QO by TextView i1 android:id @1, TextView #BHAFHEEIRID, LIMELEMainActivity
O B B BRE Y, 8 android:gravity="center", 7E TextView #i/& |-
JEh RS

O MER TextView 1Y android:text J@ME o M s BT, (U2 shaS i B R8s
A AP ZE A G i b B AR R T

O $8E W/RTE TextView A LAYBRINSCT, XFEARTUER LT AR, LT ER
TextView %' tools: text J&PE, fiifHestring/iBikIE=Hg MR FAF 5 5T
WAL, EEAEAG JRARAR AL AN tools #4425 ], i Android Studio IiE tools: text J&
PR A M ERE, FEFFATNERTL tools J@PEE sk H A B M. i
RS Lis Ty, RESZMIZ tools JEME. MR, RUMAWTLIHH android: text,
SRIGTEAD B TRHME M R 07, (B tools:text H4F, K h—FMAEHEERE
AL 1Y

Q IR LinearLayout MACHE4:, Hrii— Button 4

1% activity main.xml SCHFHY, SHCHSIE L 2-2, 588 XML SCHRIFHRE L
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REBER 2-2 B DL EOS SUARLE %L (res/layout/activity_main.xml )

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout height="match parent"
. >

<TextView
android:id="@+id/question_text_view"
android:layout width="wrap_content"
android:layout height="wrap_content"
android:gravity="center"
android:padding="24dp"
android:text="@string/question_text"

tools:text="@string/question_aastralia" />
<LinearLayout ... >
</LinearLayout>

<Button
android:id="@+id/next_button"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android: text="@string/next_button" />

</LinearLayout>

PRFE activity_quiz.xml SCIF. B, SF B —MRTRIOR, SOV ERT R TR,

[F151] res/values/strings.xml 3C{4:, WRASTE . 2-3 fiis, A4S question text, INSMIHTRZHLT
T AT R e
REZFE 2-3 FHHFAHRTIEE X (res/values/strings.xml )

<string name="app name">GeoQuiz</string>

<string name="question_australia">Canberra is the capital of Australia.</string>
<string name="true button">True</string>

<string name="false button">False</string>

<string name="next_button">Next</string>

HESREATIT strings.xml SCIF, ARSLARSERATHAB B AR RV 745 R, 25 R ARSI . 2-4
J7R o

REGFER 2-4  FrHanEFAFH (res/values/strings.xml )

<string name="question australia">Canberra is the capital of Australia.</string>
<string name="question_oceans">The Pacific Ocean is larger than
the Atlantic Ocean.</string>
<string name="question_mideast">The Suez Canal connects the Red Sea
and the Indian Ocean.</string>
<string name="question_africa">The source of the Nile River is in Egypt.</string>
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<string name="question_americas">The Amazon River is the longest river
in the Americas.</string>

<string name="question_asia">Lake Baikal is the world\'s oldest and deepest
freshwater lake.</string>

HERERE— TP ESPN . HERFGS, XHEMH T TR, EFA R E X
i, n] AR ULAYE SCFEAE, FRI\n 2R TAY .

PR MG B3, ARG IE activity quizaxml SCEEHTY, 7EIRIEAR B T H B FUSE 80U 04
JRy ST

21, GeoQuiz WK ZHEH i 2EB7E T o ik GeoQuiz W iz Tk, T oREH
Bl =) MainActivity 25,

24 EHEHIEE

e b —3, N HIERZ R MainActivity ZEAA P AR T . /R SLAE activity _main.xml
SCAER A RRT S, PR TR, R P s SR toast TH L.

RESRIRAEAT B8 22 () M BRI IR AT LIS R 5RO, MainActivity JEsii 2 2 1 Ab 12
Heil: GeoQuiz N A REHY 2 50 I R HIME .

FTIF MainActivity.kt SCfF, WAESIE R 2-5 s, BIEE—4 Question XREGUNIZES

MR G IAEH

REB;EH 2-5 14 Question X4 4ES ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

private lateinit var trueButton: Button
private lateinit var falseButton: Button

private val questionBank = listOf(
Question(R.string.question_australia, true),
Question(R.string.question_oceans, true),
Question(R.string.question_mideast, false),
Question(R.string.question_africa, false),
Question(R.string.question_americas, true),
Question(R.string.question_asia, true))

private var currentIndex = 0

}

X, FRATEE Z I Question 28R AL, BT Question XMRES

(TERE i H L, SORER MBI S b, fEREN AT, IRaEEIE
I BB A . BITE, IR UL, FROTERREE SIS 2 Al EE S .

BAEFRFE L R — R I HPRANR S, nlU#E R questionBank, currentIndex 28K
Question X RMAFH k.
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AR 2-6 I/, 11645 TextView FIHT Button MSHUEME, XG5 IHIEAT, JFE TextView
AN ETAR S R TIPS (RY)5 2B NEXT SR S SF R T &8 o

REDEH 2-6  fliff] TextView ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

}

private lateinit var trueButton: Button
private lateinit var falseButton: Button
private lateinit var nextButton: Button
private lateinit var questionTextView: TextView

override fun onCreate(savedInstanceState: Bundle?) {

trueButton = findViewById(R.id.true button)

falseButton = findViewById(R.id.false button)

nextButton = findViewById(R.id.next_button)
questionTextView = findViewById(R.id.question_text_view)
trueButton.setOnClickListener { view: View ->

}

falseButton.setOnClickListener { view: View ->

}

val questionTextResId = questionBank[currentIndex].textResId
questionTextView.setText(questionTextResId)

PRAERTA S, BRI A AR & A, SR)G 21T GeoQuiz M. MTLAE R, EAIERIE—1
[ S /R FE TextView |1,

PRAERAL R NEXT %41, A HEE WITEs View.OnClickListener, %Wl #SiME 2114k
BRI HSEIFF N H T T TextView BISCARNEZS, ARSI 2 2-7 iR

RAED;EFER 2-7 MBI AHEHL ( MainActivity.kt)

override fun onCreate(savedInstanceState: Bundle?) {

falseButton.setOnClickListener { view: View ->

nextButton.setOnClickListener {

currentIndex = (currentIndex + 1) % questionBank.size
val questionTextResId = questionBank[currentIndex].textResId
questionTextView.setText(questionTextResId)
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val questionTextResId = questionBank[currentIndex].textResId
questionTextView.setText(questionTextResId)

}

VEREFI 77 [ARERY questionTextView SCEIR{TICALH BAE T FIAR A MM Iy, 2 BR{LH _
Wi 28, FEULI T RERY A SE PSR — A BRECR , AJE 4RI nextButton W7 LI
onCreate(Bundle?) REWIAKEBFAE . F—TRAMREN THIIHILEE activity F1E RIS,

#3588 2-8  fiiff] updateQuestion()EAEAFIARAY ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {

nextButton.setOnClickListener {
currentIndex = (currentIndex + 1) % questionBank.size

valquestionTextResId = questionBank[currentIndex]-textResId
. o ; X h
updateQuestion()

}

valquestionTextResId =questionBank[currentIndex]-textReslId
. ou. . )

updateQuestion()

}

private fun updateQuestion() {
val questionTextResId = questionBank[currentIndex].textResId
questionTextView.setText(questionTextResId)

}
}

217 GeoQuiz N i, BEREMA NEXT #:41..

WER—UNER, FERNGZEA5EE BRI T o AT, GeoQuiz MHITA N FIr A7 [ i & 547
J2 true, FHAE FEIEXNZEER, FME, MR, AT REAE— DR
PRI

BYRINE] MainActivity 250 pRECANT

private fun checkAnswer(userAnswer: Boolean)

PR AT R AR SR, PN P S T TRUE b2 FALSE %41, SR, KM
A ZE A 2 T Question XFR YA RN, FINTIEDR, JFAM—> toast TH RSB HIF

1E MainActivity.kt SCfF, 51 checkAnswer (Boolean) PRESEELACAS, UfRASE#. 2-9
Fi7s

K75 2-9 1l checkAnswer (Boolean) FRi%l ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

private fun updateQuestion() {

}
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private fun checkAnswer(userAnswer: Boolean) {
val correctAnswer = questionBank[currentIndex].answer

val messageResId = if (userAnswer == correctAnswer) {
R.string.correct_toast
} else {

R.string.incorrect_toast

}

Toast.makeText(this, messageResId, Toast.LENGTH_SHORT)
.show()

}
TEFEL R Wi B, ] checkAnswer (Boolean) pRi%k, WAL A 2-10 Firk .

KE3;EER 2-10 i checkAnswer (Boolean) PR ( MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {

trueButton.setOnClickListener { view: View ->

Toast-makeText(
this,
R.string.correct toast,
Toast . LENGTH-SHORT
Y
~show()
checkAnswer(true)
}
falseButton.setOnClickListener { view: View ->
Toast.-makeText(
this,
R.string.correct_toast,
Toast LENGTH SHORT
)
~show()
checkAnswer(false)

547 GeoQuiz W, ik toast 1 B AT HI P sl a th 7 IERI fi5t

:2.55 14“7NU|||$713%§

GeoQuiz W JHIAEE 20 T . W NEXT #2401 FREW WoR A E R, P R mE Rk T
(R

AR SR T X E L E bR . RS, BB S EE A 154 E8 Android Studio
I H ek
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TEBE S, $F-FBFEFTIF 02 MVC/GeoQuiz/app/sre/main/res H 3%, FEIZHFEF, AILIEF)
drawable-hdpi. drawable-mdpi. drawable-xhdpi. drawable-xxhdpi F1 drawable-xxxhdpi 711~ H 5%

TAHRA A ERARE IR R T,

Q mdpi: HAEERRFEEFRA (27 160dpi) . _

Q hdpi: HEREREFR (29 240dpi ) o

Q xhdpi: HEEERBEEFAE (2] 320dpi) .

O xxhdpi: @R RBELFA (29 480dpi) o

Q xxxhdpi: #EEEHGREEFFA (29 640dpi ) o

( J1AMAH 1dpi A tvdpi X PHZESH], ABHIARIEAT, HIAREFEEN.)

BHAHFETNHEMWAE RS arrow right.png 1 arrow left.png. X $E&]F SCHR#R 4% R H 5%
NIV dpi 2 il 1

GeoQuiz 1t H i (¥ A K B IR 2 Bl I e AR5 B, Android #24E RGEHUE AT A
[ A PR LR ARV C . VR, TE N AR ARG BC IR A A [RIEE, R P2 5 it pl 2 K
MR, X T GeoQuiz XAERI/NTH , [RETF A &

G IR R AL B B A8 X N Y B AR R B S F, WIHEIZ 1T, Android R4t4s H Zh#3I AT H
MR BER, IEEE XA TGS B . A T X AR, A — B A P RS R S
T o L, AEHIN AR RN, 0T RLR R 588 8 4 Wt s i il R 38 . 2= TR
SEAHE WIS BER %, ik Android R4E A ZhiE RCLAT .

(5 22 A AN BEme 8 3R 5 e I RO 22, 53 4h , IE 23 B mipmap H SRITIE . )

251 [ HEBHRMEIR

ok, BB R CHEINE] GeoQuiz M H ¥R+ % .
B, #iAFTIF T Android Studio Y Project #LMAAEZ, W 2-6 Fizn, BT GeoQuiz/app/sre/
main/res H ¢4 F #E A mipmap-hdpi Al mipmap-xhdpi XL H 5%

Project - 85 & -
5 Jgradin
£ Jidea
. app
busild
o
andraidTest
main
Java
ras
drawsable
drawable-v24
layout
mipmep-anydpi-vZ6
mipmep-hdpl
mipmap-mdgpl
mipmap-xhdpi
mipmap-xxhdpi
miprmap-xxxhdpi
values
= AndroidManifest xml
et

& 2-6 £ Project AR T EFH TR
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TEREFSCIH, B E i drawable-hdpi | drawable-mdpi. drawable-xhdpi. drawable-xxhdpi
F drawable-xxxhdpi iX FA~ H 5% K EA TR 2] app/sre/main/res H 577, 5E UG , 7E Android Studio
Ry H THE O] DIERX A Hk, BERPEAX A arrow_left.png 1 arrow_right.png
S, nlEl 2-7 Bos .

Project ~ Q|8 —
= GeoQuiz ~/writing/android/book/tfMVC/solution/GeoQuiz
.gradle
.idea
% app
build
src
androidTest
main
java

drawable

drawable-hdpi
arrow_left.png
arrow_right.png

drawable-mdpi

= arrow_left.png

= arrow_right.png

drawable-v24

drawable-xhdpi

= arrow_left.png
arrow_right.png

drawable-xxhdpi
arrow_left.png
arrow_right.png

drawable-xxxhdpi
arrow_left.png

= arrow_right.png

4 1: Project

&= 7: Structure

lites

[ 2-7 drawable H 5%+ AT Sk BB S

USRI H T HAT D)4 [n] Android MUARE, HTHEMNY drawable 5 BTz AR 2-8 i
L5/ 7 Wi

g Android ~ O = & —
£ ; app

bl manifests

~ java

generatedJava
=res
arrow_left (5)
arrow_left.png (hdpi)
= arrow_left.png (mdpi)
arrow_left.png (xhdpi)
arrow_left.png (xxhdpi)
= arrow_left.png (xxxhdpi)
arrow_right (5)
arrow_right.png (hdpi)
= arrow_right.png (mdpi)
arrow_right.png (xhdpi)
arrow_right.png (xxhdpi)
= arrow_right.png (xxxhdpi)
& ic_launcher_background.xml
& ic_launcher_foreground.xml (v24)
lavout

P 2-8  drawable H 3¢ Ak IR SCPHLE

Tl O VR N R i 4 i B, ARARTAS %) res/drawable HsgH, J54i4 4 .png. jpg BH gif
ASCIFRR 2 A BRI 1D (AR, SR AU/ NG 7R HANREA 2546 )
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XL ID AT IRFF AR R VT, AT s T E B B SR AR R
HEAEAUE 5 X SE B 1D el LA T o WS ATI, BRAVE R GEAE Al fE R BB f B s
UCE P

Android FHR AGUZUMT TAERY? AR 3 B8, ATEIRASA T XTI HAIAIRRIR . BUAE,
BE AN A TSR AR T LA T

25.2 £ XML XX#H5IAEIR

FEACRS H AT LU FSEUR 1D 5B . AnSRARTEAR R SO B & NEXT #5418 i 3k E AR,
AT AR 5y XML SCHFH g | TSR 2

KRR, RIEEEMAAFEME ., 7T activity_ mainxml 30, 4 Button #fEHm 4 M
AEE, WCHLTE R 2-11 FR

RAGFE 2-11 O NEXT #2415 E R ( res/layout/activity main.xml )

<LinearLayout ... >
<LinearLayout ... >
</LinearLayout>

<Button
android:id="@+id/next button"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/next button"
android:drawableEnd="@drawable/arrow_right"
android:drawablePadding="4dp" />

</LinearLayout>

TE XML SR SCH, ] Dl SRS AR R I8 24 Bk AR BT 06 . Llestring/IF3k e X
EOI TR, Lledrawable/ TRk i &5 H drawable 7

MEE 3 TR, FATIE S22 2T 2 0 an 44 LA res H 5345 F4) Hh HL A 5% 5 46l FH A5 A0 SC Jm

1217 GeoQuiz W H o FHEAARESEIE? MiA—T, #NEVR TIEIER .

26 RERGREE

1E activity main.xml SCPFH, FRATLL dp i HEE TR, TIHREE dp FREF 4.

A T AR PR E /NRCIHE. GEE DURE O BAL, AR 2R ST ),
— S WL R AR SCT R (textsize ), I (margin) DLRNIAEE (padding ). SCFR/IMEE B
Fr L WoRHYSCTHR R L s JEETE E LA ARE 2S5 NILEEAE S LRI S MIHE S5 A 2R R A RE

D 13~ =254 1K, — &
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TE 2.5 5, IRATHERANHE B A% FE 1Y drawable ( Hb40 drawable-xhdpi) Fififs 1 %F
NI 30, Android 2 HHEANTASE RO FUE R B 4. IRAREE T, BanE R e
HE AL, (HIE R E R, sCE P ECE TR TERIMER ST RN, SRE AR BE?

R fRDEX B, Android $R4IL T 5B ICHI R ST BN, ds SRR, ATEEAS ] RS
REE B EPATRIBER R ST . oA, NHE1THE, Android 23 F Sl X Bl s F40 1%
Zhr, K 2-9 FiR,

Text size = 30px Text gize = 30nx

Text size = 30d e

Text size = 30dp S P Text size = 30dp
ext size = S £ _

Text size = 30sp F' Text size = 30sp

Text size = 30px

MDPI HDPI HDPI, large text
K29 S 8 BETCIRA R BRI Textview Y WRACR

a px
pixel 45, BMEER. TmEEREZD, —MRERLXS R — DR R AL, A
HEREMT ] px, PR BN SRR B 25 B 1 S AR

Q dp (5 dip)
density-independent pixel WA, B ANHET G E . HE, FRENE . NESEm
AATEFAR R AR E ROFRTEBLT AR dp X7 1dp TEBEA 5 AF b EURSET 1/160
eob o [l dp LIS, TCIBBRRR R AT, S REARAR R R R, AR PR A A
W25 BE TC AR R SSARNY i R BRAE

O sp
scale-independent pixel (4L, BENARIEKRIG R, BR—FSHEILLMER, XFE
R P PRI B B, sp 38 H AR E B E TR RN

Q pt. mm, in
KRIT dp WAL, AL (1/72 Jef ), 2KBT s e F D S R .
SERRFF R AN ATk BB, R IR I R A 1 e FE s S A R A 7 TE A A RS
ARHCBCE
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TEARF KSR A, B R3] dp F1 sp XFIA . Android AEB1THS H 3K E117]
B AR R AT

2.7 EYIEgE EEITRA

BARTERL S AN A B AEE , {H7E Android SEARIR % Fisf T A B R, A0k
W E RS . WA, SCEAERE {4 21T GeoQuiz M.

HOE, MRAEEIRS L, Mac RGN %2 BIEGH Fr %, Windows R 400 W] GBS
F4%% adb ( Android Debug Bridge ) R5f. WA Windows R4t H B JCik48 %] adb WR5h, EE &
AR R R T AR

HiR, TEFHFR&R USB AR, FFAFETERIAT] UL, ks Settings — About

Tablet/Phone 31, 4% F|Jf fii Build Number LW LURHIE . siid i, REal—MHE

HUFRISE B S 20Uk, %5IF] You are now a developer! 7 B A5 T, [A1%] Settings 11,
#% Developer i1, #£F|Jf4) % USB debugging £ .

AN RRAS A B BT AR R 220 . A RAE IR B Bl 2 )8, 151 Android FF & #
R B

)5, AIEHE Android Studio IKHRHY Logeat #4241, #THF Logeat T H-% FIfIABE & C iR N
TR, REFERE O FMESICERR &N T Hig, AVD DLSRE {54 R izt
FIEEILH, niEl 2-10 PR o

&

Logcat

i¥ Emulator Pixel_2_API_28 Androit ¥ com.bhignerdranch.andr|

Google Pixel 2 XL Android 9, API 28
iE Emulator Pixel_2_API_28 Android 9, API 28 4. geoquis
=X 2019-02-05 19:47:57.674 8797-8797/? W/android.geoqui:
2019-02-05 19:47:57.745 8797-8797/? D/OpenGLRenderer:
2019-02-05 19:47:57.821 8797-8823/? I/ConfigStore: and
2019-02-05 19:47:57.822 8797-8823/? I/ConfigStore: and
2019-02-05 19:47:57.822 8797-8823/7? I/OpenGLRenderer:
= 2019-02-05 19:47:57.822 8797-8823/? D/OpenGLRenderer:
=

________

2019-02-05 19:47:57.822 8797-8823/? W/OpenGLRenderer:
2019-02-05 19:47:57.822 8797-8823/? D/OpenGLRenderer:
2019-02-05 19:47:57.827 8797-8823/? D/EGL_emulation: ¢
(2 2019-02-05 19:47:57.828 8797-8823/7 D/EGL_emulation: ¢
2019-02-05 19:47:57.887 8797-8823/7 D/EGL_emulation: e

P, 4:Run = B:logcat := TODO Terminal & Build (2 Profil

Kl 2-10 &FCERRE

MR ICEAR A, W SCMIAJE R B 37T Settings Al Developer 2501, U8R TC ik
1517 Android JF & & Wk, BATARFigissR A,

TRz 4T GeoQuiz Wi [, Android Studio £ [n] & 7E RE LK £ W PRI #5 Fas T i .
PR PRI AREE . TR ), GeoQuiz W HHIIZC A1 FisfT 1 .
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A Android Studio B4 25 T, N AMIRIE IR & Figty, L PR Ak
HUE, MRS S REE EMERE. K5, HRESTRERGA NS, ZBUusiihcE,
114 Android Studio 7 A& A app FHIFIFE, A 2-11 FR,

N | mapp v | P, &

Edit Configurations...
- 1

| m g
N \_'ppuru\cl \91

El 2-11 T EfThE

1E#% Edit Configurations.. T FFaf TR S gmiE a1, A&l 2-12 .

e @ Runy/Debug Cenfigurations

+ = F 3 Name: app "] Share
= Android App
General  Miscellaneous  Debugger Profiling

» J Templates
Module: = app X

Installation Options

Deploy: | Default APK - Deploy as instant app
Install Flags: | Options to 'pm install’ command

Launch Opticns
Launch: | Default Activity -

Leunch Fags: | Options to ‘am start
Deployment Target Options

Target: Open Select Deployment Target Dialog -

|| Use same device for futura launches

~ Before launch: Gradle-aware Make
' Gradle-aware Make
+

| | Show this page | | Activate tool window
? Cancel Apply m
& 2-12 a7 RCE S

PERET 2 M X IR app, #HIAEL#EH Deployment Target Options X35 /) Open Select
Deployment Target Dialog #650i , s5iifi OK # I Bz T H . BUAE, RN IZBER 2] LIS 1T
JHABA LI T
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2.8 HLERZS: A TextView iinisnrss

NEXT %41 A, (AARH P Al R TextView SC7 X ( HUBRAIRIAR ), 0] DLBkES
BTN —H, sy _

1BR  TextView 4% View 8972, F#bAe Button —4F, 7T 34 TextView % & View.0OnClickListener

W o2
J}J:Lpﬁéo

2.9 BEEZR3): wnfEIRiRE

1 GeoQuiz v HIHE fFiR#240 (PREV ), HF i, nTLLE /R E—E S H . ElE
P S v AN 2-13 s

9:00

GeoQuiz

Canberra is the capital of Australia.

TRUE FALSE

{ PREV NEXT )

K 2-13 S5 T IR S A e
RORAMRERIZR] , & A E A —E N A A BEE
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2.10 HkER4 3. Mtz Eirigsd

W 2-14 s, Wit SRR E R B R ERs, PR A EE K,

9:00

A V1 |
GeoQuiz
Canberra is the capital of Australia.
TRUE FALSE
« D
K 2-14 HE

s Ebrag
FSERNIL SRS, TRk Y Button #ROFE AL InageButton #i: .

ImageButton #h{f4k7K H ImageView. Button &/ N4kK H TextView, ImageButton
Button 5 View [H] 4k R anE 2-15 Fias.

View
A A
! 1
I________l e - ]
| Akk AR
ImageView TextView
“ .
| A& H LY =
ImageButton Button

€l 2-15 ImageButton Al Button 5 view [A] 4k HE R
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VA ImageButton 440 &4 Button #%4H , MR NEXT #2401 text LA M drawable JE & X,
JFAIN ImageView J&

<Button ImageButton
android:id="@+id/next_button"
android:layout width="wrap content"
android:layout height="wrap content"

android:text="@string/next_button"

android src="@drawable/arrow_right"
/>

MoK, N T I H ImageButton, MZLJHRE MainActivity MRS,

e al ImageButton #4415 , Android Studio 245154k 1 %] android: contentDescription
JEYERE o B PERE AR T SR 8, 7R R B SCF R YEES , AR A& 1T Pilal Pk
PRI TARR B, AR ATE P S BRI, B s B PRI N2 .

)5, MBS ImageButton AN I android: contentDescription J@IEE X,



activity B94 7 B A

AREE, FAPREIIE TR SR WABERE el ln il SR AR, 1Ak, ibex TN
A P A e TR R I B A S, S BB b AR B AR S s o5 — PR IR AT =y, 4nfed 3-1
B7R

9:00

GeoQuiz

Canberra is the capital of Australia.

TRUE FALSE

NEXT )

Bl 3-1  GeoQuiz I FH AR FF A

3.1 FEs% GeoQuiz [ F

GeoQuiz W A A AGE, (S —Ief Mgk 7 8 iz Tt Sy NEXT #4 8oR
T, SRIG LA o WERUR R8s, 35 S5 sh TERS i A s et Sk e i 1%
%%, WE 3-2 s

S
(%4

Bl 32 ¥l e
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ARG IR, Zoesh R H AR , T TIT BRI AE 1Y I Sl e . HAREREE -
MBS EJ7 8 RS TIPS B . miily A ZE 1A 0058 = [ shefetittl . i 3-3 s, %
AR TG, R A EITE .

No notifications

B 3-3 P A shieik
WG, BRI BR THE BB, ASXEE? XA RBAYE A activity
Hemr A %
5 4 BEAFUX AN, IRF, A B EAR XA A A FARA A, kA X FERY bug
H AR R EL

3.2 activity K55 v B HA [

B Activity SHEIERA H A a1, fEHAEA RN, activity 7Ei81T . B1F . 5 1EFIALE
TEX PUFRAS [ 4 . RRUCIRAS AR, #A AN Activity PREUA I EEA activity, [#] 3-4
R T activity FAEARJEI] . CIRES LIRS VI 22 50 8 9 R 4



50 % 3% activity 49 &4 B HA

[ AL ]
| t

onCreate(...) onDestroy()

i ””””””” 1+?§’|‘¢€ﬁ}%ﬂ;ﬁ

5 N O RS IENAE )
&1k ;

I t

E onStart() onStop() :

t ______________ [ AT fir

P . V(R AR L)
i |

| f

onResume() onPause()

S M e T
: — ] Pl UBP S HaTactivity 22 )
817 Pl

8 3-4  activity FHR R 7

NAEH A activity 3200 . HP RS, BRIGREN S (FlrsdEzHrmAL), F
& 3-4 B FRIRASTURE T SR 3-1 frs,

% 3-1  activity BIIK7ZS

® & ERHRELG RARRERAIR ETERERN A
PHAE i .“:? =
=ik 7 T =
i 7 A BERSY &
BT A 7 A

* FEE R, BHFIRANY activity FTRESSHBAr B o8 4RI o

ARTETE (Nonexistent) F/RHEAS activity W BJE i 458 (Flan, FP T R ).
R EBOX AT RRIRAS, Bt IAETRIRASA B RF o DA SOIRAS . i, AR HLBCA XA activity
S, AT P AT LB AT A2 B A DI

fF1E (Stopped) FKI/RHEA activity SEHITENAR, (B FATERH: FBEABOCHMIE . fEH
A activity WIFF45 tHIRFTVE A B PR ASAATE , (HAE activity A ICHRAL IR 58 2 P 8 9%
R (Fn, AP RS — P LR 2B activity, i Home 5, o3& FH 0 S im b4k
1£% ).
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#{E (Paused) /KA~ activity &b FHT G AEH R, SCBALIE W] WL vl UL, and
FUBE—AERHEHEIE R, B BN activity 7EE activity 2 |, FATT8EULIZ activity &b T
T RS . —A> activity BATRESE 2P, HIEALFHTS, WA ESE DL (XY
GrFRl) N RIEAE A activity

iZ1T (Resumed) FRHAS activity SEFIFENAFR, AP sEenfil, HAFRG. Ay
WMIES5Z2AH, W& EAMREZNA, B2, EmaHERGEA —1 activity 2 FRESH P H Wiz
PR, XWERE, WIRKEA activity i AREHETPIRES, IRAHAML activity ATREIEZEIR iz
TR

B 3-4 BRI RREL, Activity B9 TR LITE activity AR f JRIIURIR S & A G B e 4t
SERGELE T AR, X8 R B0 Ao A A B HA B R 5

AT AT 3k A= iy R 013 s 8P ) onCreate (Bundle?) . fEAIEE activity S5, {HAE
IS BRAE B 22, Android #R4E R G &8 P Rk

WH, Wid7E % onCreate(Bundle?) phi%k, activity i ATHALFELLR UTAHG TAE:

Q SLEHEEBE IR EA T E AR - (A setContentView(Int) ) ;

Q 51N LR

Q ME AR E T DA P Ag E

Q Vil SN AR

Ylic, THAZEHCE 2V onCreate (Bundle?) pRAEAT A HA activity A=y A pR %L, Ky
WA activity IREZEA, RHATETE Activity FAREHE TX LER%, Android 23iEmf BN (B
AT PR UK RGBT o

3.3 HEREFIEAR activity £ W EHA

AT, WANTSHE L activity A%, DIb—8i5RTe, = IFPM# MainActivity
P A=A JE I . X R SR PR A S H &, BRI ERGEMBTAA T B, XFE, R #
fE, MainActivity BRRA WA AELRARIERHE T o

3.3.1 WHAKER

Android ) android.util.Log ZEAEM M REEHILTE HE PO AR HEFE . Log 244
A HGIER R A RZ A LT R

public static Int d(String tag, String msg)

d U “debug”, kI HEFEMAH . H—PSHOEHERRE, HASH0EHE
AIEARNE . (3.7 T TRAVIAT G Log FURIIN . )

KRR — B REE T LA A Bk, ARESE Hh H SRR,

7 MainActivity.kt 7, 4 MainActivity Z8Hr—A~ TAG %, WfCRSYE B 3-1 .
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KREDEER 3-1  HiHh— TAG %1 ( MainActivity.kt )

import ...
private const val TAG = "MainActivity"
class MainActivity : AppCompatActivity() {

}
SRJ5 . 1E onCreate (Bundle?) RREUEIHH] Log.d (. ..) BREGC® H A&, iAIE I 3-2 s .
X758 3-2 N onCreate(Bundle?) PRECZINH &k /0% ( MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
Log.d(TAG, "onCreate(Bundle?) called")
setContentView(R.layout.activity main)

}

PR, 76 MainActivity 2511 onCreate(Bundle?) Z )i, 7 o Hofh A~ v JE1 10 R 5,
ARSI R 3-3 PR .

KEDER 3-3 A Z A E K% (MainActivity.kt )

class MainActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {
}

override fun onStart() {
super.onStart()
Log.d(TAG, "onStart() called")
}

override fun onResume() {
super.onResume()
Log.d(TAG, "onResume() called")
}

override fun onPause() {
super.onPause()
Log.d(TAG, "onPause() called")
}

override fun onStop() {
super.onStop()
Log.d(TAG, "onStop() called")
}

override fun onDestroy() {
super.onDestroy()
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Log.d(TAG, "onDestroy() called")
}

private fun updateQuestion() {

}

-

AR, WL AR T LUE H, el a8 sC Bl R B, IS B R BUa e — TR .
SEUL, W e B2 SE B R A, SRS PR AR B B IE R R

HITE AT A2 H override ST ffiH] override JCHET:, MU LERImPEARPRIUE 2 i
RBINAREERRRE B, XTI PFEEHRE R, ik s,

override fun onCreat(savedInstanceState: Bundle?) {

}

AppCompatActivity XA onCreat (Bundle?) pREL, HILZidas ki 788 XL,
PREERE M MOEPFE R, A RERIN BT, ARMAEITH, SshBER N,

3.3.2 f{£H LogCat

1247 GeoQuiz W T, N iZEETE Android Studio TL jﬁ% LA FiE B 2805 Logeat T HE M, W
Kl 3-5 i AnSR N FHIzATAY Logeat 34 H Zh4TH, i sidi Android Studio % FJEHFHY Logeat %
HAITIFE,

Logcat o) =

i® Emulator Pixel_2_API_28 Androir ¥ | com.bignerdranch.android.geoqui: v Verbose v Q- [[J Regex  Show only selected application b
— g G L LN I pou i v oV = © U ULLAYALY TVl CURGI S VAU U LA | | VAU S
B 2019-02-07 13:37:48.223 24845-24845/com. mgnerdranch android. geoquiz D/MamActlvlty “onCreate (Bundle?) called
. 2019-02-07 13:37:48.255 24845-24845/com.bignerdranch.android.geoquiz D/MainActivity: onStart() called
= 2019-02-07 13:37:48.256 24845-24845/com.bignerdranch.android.geoquiz D/MainActivity: onResume() called
2019-02-07 13:37:48.257 1628-1673/? D/gralloc_ranchu: gralloc_alloc: Creating ashmem region of size 8298496
2019-02-07 13:37:48.307 1628-1673/7 D/gralloc_ranchu: gralloc_alloc: Creating ashmem region of size 8298496
2019-02-07 13:37:48.311 402-10873/7 I/DeviceStateChecker: DeviceStateChecker cancelled
2019-02-07 13:37:48.312 402-457/7 I/MicroDetector: Keeping mic open: false
2019-02-07 13:37:48.316 1628-1673/7 D/gralloc_ranchu: gralloc_alloc: Creating ashmem region of size 8298496
2019-02-07 13:37:48.317 402-10870/? I/AudioController: internalShutdown
2019-02-07 13:37:48.317 402-24925/7 I/MicroRecognitionRunner: Stopping hotword detection.
2019-02-07 13:37:48.326 1628-1672/? D/gralloc_ranchu: gralloc_alloc: Creating ashmem region of size 8298496
2019-02-07 13:37:48.332 402-10870/? I/MicrophoneInputStream: mic_close SR : 16000 CC : 16 SO : 1999
2019-02-07 13:37:48.333 402-22805/7 I/MicroRecognitionRunner: Detection finished
2019-02-07 13:37:48.361 24845-24882/com.bignerdranch.android.qgeoquiz D/EGL emulation: eqlMakeCurrent: 0xe69852a0: ver 3 @ (tinfo 0xe6983660)
»,4:Run | = 6ilogcat = TODO Terminal 4 Build (7, Profiler Q Event Log

v R Wyl

€ 3-5 Android Studio H/ LogCat

LogCat i H i i 2R 45 B, AL A EE, ALERGH T EE. s
], AIEA] TAG WEUE H G d . 7E LogCat % HHr, ,mﬁﬁiﬁlﬁﬁ Show only selected
application P IEIT FHrae ., X B, YAimmiEf] B Wk AR HEER .

TR, PR BT T $7 515 BLAY Edit Filter Configuration ¥E3i, 7£ Filter Name 4b
i A MainActivity, 7E Log Tag &b [FI#£4i A MainActivity, 41l 3-6 iR
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[ JON ] Create New Logcat Filter
+ = Filter Name: MainActivity
Specify one or several filtering parameters:
Log Tag: Q. MainActivity| Regex
Log Message: Q- Regex
Package Name: Q- Regex
PID:
Log Level: Verbose v

Cancel “
& 3-6  1E LogCat F# T 1E#s

Al OK 241, PAE, fnlE 3-7 FizR, LogCat % 5k 2 75 Tag 4 MainActivity f H 45
S T

Logcat £} =

i Emulator Pixel_2_API_28 Androit ¥ com.bignerdranch.android.geoqui: v Verbose v Q- [") Regex  MainActivity v

2019-02-07 13:48:01.908 25751-25751/com.bignerdranch.android.geoquiz D/MainActivity: onCreate(Bundle?) called
2019-02-07 13:48:01.943 25751-25751/com.bignerdranch.android.geoquiz D/MainActivity: onStart() called
2019-02-07 13:48:01.944 25751-25751/com.bignerdranch.android.geoquiz D/MainActivity: onResume() called

& =

P3-7 NHUR SN, WA = i e 0 R

3.4 mmwiﬁE%WWWEﬁFﬁﬁ

wmE 3-7 Fros, GeoQulz Jash I 0IE MainActivity WIIESEH)5 , onCreate (Bundle?) .
onStart () F1 onResume ()X =AM R AR AH T o MainActivity SEHERFEAL THE1 IR

& (FENFEE, ﬁFJF'_JJ”u, ?ﬁﬁ]fﬁﬁ‘ﬁ )o

Jageg T, ARSEESMORRN activity A A EI pREL, LR FHPET 2 5%5 . R
TR SR 2 25 Fh AL A S 0 R B v . A, 1B Logeat H i, EE“JVﬁ@EI’J;HA EE
— e WL PSR R R, activity A A JEI G RR B AT AR Y

3.4.1 EREF activity

WRABGEST GeoQuiz NEFT, WUSEIEATE. BUME, fUlERFRE, BN F PR AT LT,
MainActivity #LEIAILT ., MainActivity HZIAL TAH2MRAWE? 2 F LogCat, W LIEFI RS
JAT MainActivity 1 onPause () il onStop () i, {HIFIEA YN onDestroy () iAL.,
&l 3-8 flr 7o
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1~

Logcat B~

[ Emulator Pixel_2_API_27 Ai¢]  com.bignerdranch.android.g &) ... |4 Q- Regex QuizActivity [T

o 2018-07-25 16:28:09.129 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onCreate(Bundle) called

o 2018-07-25 16:28:09.159 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onStart() called

[ 2018-07-25 16:28:09.161 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onResume() called
2018-07-25 16:28:14.622 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onPause() called
2018-07-25 16:28:14.637 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onStop() called

Pl 3-8 il ESRARHEAE L activity

s B, MY TEVR Android REE: “HREHIMEE, FEATEERE.” AT, Android
ARG SENE, 1R YHT activity

XEM, MainActivity SEFIEATFAEIRIRE (ENAH, EATTI, AESESIERS ).
XFEM, FH)EEE] GeoQuiz MR, Android RETHEEEMLH L., FHH 80 MainActivity, P&
B E P B IR

('EiEEEb:T‘%%}: activity 235 1E HUR—FPE 0L FELbms, Android #R1E RS0 T RES SR
PN BAREHRIES RS 45, )

BT, PR B, 9 GeoQuiz B FIAE 45 [0 2 B FH i, BERIAIEYE R, Wl il
F SRS A I N R, nlEl 3-9 TR

ElBg T BiER AR
TEERE
El 3-9 EFFHEaE. IR K b
QR BE Bl v e, RA A 3-10 FT7s )50 32 5 5iad, A0 M55 &i i 1 A
YEBE. ANSEPFR T AR L, R B s A P T

Kl 3-10 HEFrReaE
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WEVER I AR PP 2 AT Tt — R, 0P 310 B REBE— T, FAP
HE YR A R B PR AT 5308 . i, BRSA Google TF 44 S FLRRIEIENEIE , A1
LRSI )

K 3-11 HE% 5

TEMEYE R, 5 GeoQuiz W, MainActivity #LIRIFEHTHI B,

LogCat Hi /R, REEA M onCreate(...) %L (AN Activity SCHETENTER
HRAHEDET ), MZHHT onStart() Ml onResume() R, % T EHE)S,
MainActivity fe/Fib AP IERAS, BN RS, MainActivity HEFEEFAS (AR
R, HPTTIL), SRIE4%EHaTT (HEABTTIRE, TESIFERTS ).

ZHTRRATT , activity AR S—EHA TEERE, HPREe (MHEZE AR 303
BERNE (FE—A> activity Z _FJH Sl B A 1 5oL 8N T B ROT LRI 8T activity B ), TfT
HEE—T 28 O,

Android 7.0 ( Nougat ) S(HE S RAS 9 RGEA L HFL 1 LR, R TR MR MAEH,
AT DA AR A . PR B A A YA B, 4% GeoQuiz R R TRERIN EIbR . 4 Split
screen WEI (1] 3-12 721 ), TEBG/G SR A RORAT 55 R A asn s B (& 3-12 vhe)) o, AL L —
A Ja s R
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9:00 A0 |
GeoQuiz GeoQuiz
Appinfo
=  Downloads E g TRUE FALSE
[=]
= Modified Vv
Split screen
NEXT )

= Downloads

Modified v

No items

.
® —

K 3-12 8 PR RN TIPSR

XEE, BEFTIFT GeoQuiz R HTE L, 55 AR HAE F 2 aist (& 3-12 4 ).
PUAE, s ORI, KRG & E Logeat H i, nILAFE ), MainActivity [ onPause()
PRSP IR T, EIEL TEERE ., SdE 0 LA GeoQuiz N, MainActivity fY
onResume () BREHI T, BEIEL T21 TR,
ESIENTE A IR S G & ) P 2 161505l e O e A [ = o) 2 30 9 A i 2 W T

3.4.2 ZREM activity

VA Fobiah e, A A LogCat, UMM 3-13 fis, HEs MainActivity % onPause() .
onStop () 1 onDest roy()@%ﬁlﬁﬁﬁﬁ? MainActivity SEBIALFALFERPRE (ANENAFE,
AL, AR SIE SERT & T

Logcat -

1~

[i# Emulator Pixel_2_API_27 ﬁ@ com.bignerdranch.android.g‘@ @ Q- Regex QuizActivity w

o 2018-07-25 16:23:02.608 24847-24847/7 D/QuizActivity: onCreate(Bundle) called

o 2018-07-25 16:23:02.684 24847-24847/? D/QuizActivity: onStart() called

[¥ 2018-07-25 16:23:02.688 24847-24847/7 D/QuizActivity: onResume() called
2018-07-25 16:26:49.663 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onPause() called
2018-07-25 16:26:50.028 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onStop() called
2018-07-25 16:26:50.029 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onDestroy() called

Bl 3-13 sy MRS 5% activity
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B Y PR A A Y T 45 % Android R4S . “activity EH5E, MUEATEE T " BERI, &
BN 7% activity R SN AR OGS B o X JCPRJ2 Android R40 7T 29 IR A& A R
BRI —Fp =,

FEREYE BEATH, TSR SR R & 0 —Fhas o activity 0. YERFF AR, IRIEH]
PAZRFER] Activity. finish ()BT NEEH activity.

3.4.3 Tk activity

BAE, ATDABFRAS BT AR I A BRI R HERE 1o J5 3 GeoQuiz MW H, sy NEXT ##4 iR
55 IEHDIANRAIE, ARG e A . (RIS RIERE , i S TR R e )

BWARIERL 5 , GeoQuiz I X [F13)| T 55 —iB M, & A LogCat HERE &L T4, WK 3-14
FR

Logcat X~

i Emulator Pixel_2_API_27 Ai¢j  com.bignerdranch.android.g| ) I Q- 4 Regex QuizActivity

| v |

- 2018-07-25 16:33:51.407 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onStart() called

W 2918-07-25 16:33:51.408 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onResume() called

[ 2018-07-25 16:34:53.691 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onPause() called
2018-07-25 16:34:53.694 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onStop() called
2018-07-25 16:34:53.694 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onDestroy() called
2018-07-25 16:34:53.724 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onCreate(Bundle) called
2018-07-25 16:34:53.753 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onStart() called
2018-07-25 16:34:53.755 24847-24847/com.bignerdranch.android.geoquiz D/QuizActivity: onResume() called

5
EuY

9

€ 3-14 MainActivity &4k, MainActivity 1 %

BEETERE T, R AT MainActivity SEf, SRS I —ASHi ) MainActivity SEf .
PRI A, X — IR DL 4 58 5 BB i i A
XS AT AE . R BER XA, UAT MainActivity SIS ¥ioE s, ST
currentIndex MFI{ES NN BEBRRL, €555, Android BT ANH T MainActivity Brsifil,
currentIndex 7F onCreate (Bundle?) AP #RIIARIE R 0. —VINLTAR, A NESISE—iE
T
ARG B FESS 4 TIEIE . RGN A B T BT S /R Y activity, T HISLR—4%
£38,

3.5 RFBELEMNLTS activity & [E HA

TR SRR EBLE (device configuration ), WAL & L PR — RYVEFELL S, FRHG
R YRR . XECRHEEEE: BRI, PREME R . DR RS AR | R RN
JEH %

W, VSRR B S ReE, NHSTRUEARRI LTI . iGN A R PR bR, ]
i H s &8 3k B bRt 2 — Mo+

i

&
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TEIE{TRBECE T E ( runtime configuration change ) & 4:f}, R RESAH WG UG IRR VC e B
FIR&BCE . T2, Android #9547 activity, SABTHCE FHREETIR, RIS A0 @B LBl X
SO, KRB — T EPRB TR, N A il B AR TR A e R, N e AT,
Android #t2s A3 & I E

tIEZERFRENTE

I HTAEGEOP, AR res H 325 1%+#: New — Android Resource File 3200, 41 3-15
Fiizs, BRI SO B 0 T 9 U2 TR R G R A B IRARRAIE . 344 (File name ) Ab%i A
activity_main, B¥JEZEH( Resource type )N N iR it #E Layout, TEARITCZ AL A FrameLayout,
SRIGPRFF Source set A main BETURZEEEAT LA T

e @ New Resource File

File name: activity_main Tl
Resource type: Layout »

Root element: Framelayout

Source set: main »

Directory name:  layout

Available qualifiers: Chosen qualifiers:
% Country Code

@ Network Code

& Locale

&= Layout Direction

i1 Smallest Screen Width
= Screen Width

1! Screen Height

7 size

[Tl Ratio

[: Orientation

?

>>

cance | [HIEZED
& 3-15  BEsET A B R S

T kP W B R A Je e IR . 2 AR BEURARIE S R Y Orientation, #RJ5 s>k
P AR 2 B L W IRAFE ( Chosen qualifiers ) X4,

HJE, I Screen orientation FHFFH ) Landscape 7, JffifR H3k4 ( Directory
name ) /R4 layout-land, Z5RUNE 3-16 PR, XA H /R BCE B AL, (HEFRHE
PR TR B AR IR SO H SR 44 . il OK #2411k Android Studio f1J# res/layout-land/activity
main.xml,

Android Studio 2xfl|# res/layout-land H 3%, FiA—"42 "} activity main.xml f¥58745 &) ST
W, BAE R SCHFRSCHTE, AT E THE DU %2 Project MARK,; EAF UL,
1Y F Android AL,
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e o New Resource File
File name: activity_main T
Resource type: Layout
Root element: FrameLayout
Source set: main

Directory name:  layout-land

Available qualifiers: Chosen gualifiers: geraan orientation:

@ Country Code andetans

@ Network Code

&) Locale

= Layout Directio 5
; Smallest Screer

= Screen Width RS
[1 screen Height

H size

B Ratio

& 3-16 % res/layout-land/activity main.xml

YREFEF, Android W]k YT AL B F AL IR E res 1 H WL BT . X B
f4-land J5 684 2 e EABMAAT 19 S — I, V7TH) Android FF &M BT, T 7 Android T &
IEMFT SR SR M A T B S

WAE, BTG T — BB /M — BN Ry . AL T 1, Android 23483
FH{# ] res/layout-land H 53 T B S 9E R, HAWEAR T, B2SBINE res/layout H 5% T U7 R %E
Vo TR, P R SCA R S 2 b 5 RR AL, X AREVRA R LA R — %8 ID 5 EAT.

A7, res/layout-land/activity main.xml SCFJE A2 ML . B g X AN W)L, W] LLFTOF
res/layout/activity main.xml 3Cf4:, &R LinearLayout JFHAPRENEZ MO ETINE, RIGHT
JF res/layout-land/activity main.xml 3C{4:, Kil5%]EH) FrameLayout HHFRZEZ (0],

ok, SIRCHE R 3-4, X BRI R o b s .

REZFE 3-4 R B (res/layout-land/activity main.xml )

<FrameLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent" >

<TextView
android:id="@+id/question_text_view"
android:layout width="wrap_content"
android:layout height="wrap content"
android:gravity="center"
android:layout_gravity="center_horizontal"
android:padding="24dp"
tools:text="@string/question australia"/>
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<LinearlLayout
android:layout width="wrap content"
android:layout height="wrap_content"
| id: : lat!-sn_uhg':!'zgntalu
android:layout_gravity="center_vertical|center_horizontal">

<Button
/>

<Button
/>

</LinearLayout>

<Button
android:id="@+id/next_button"
android:layout width="wrap content"
android:layout height="wrap_ content"
android:layout_gravity="bottom|right"
android:text="@string/next button"
android:drawableEnd="@drawable/arrow_right"
android:drawablePadding="4dp"/>

</FramelLayout>

FrameLayout i fEHLAY ViewGroup Fh1F, BEAH T LHEHFMER I E . FramelLayout
TR EHEN R TEA14 A 1Y android: layout_gravity & M7, /E4 FrameLayout
RIFAILE, TextView, LinearLayout F1 Button #fF5E—1 android:layout gravity Jgk.
XM, LinearLayout Hf¥ Button FIuE NHEM, KAEARE FrameLayout M RLIA

FRRIZTT GeoQuiz MW o BERE & /KI5, BEFMAJm A, ikl 3-17 s, 49K,
XA E— BB A, & —AHr MainActivity 524,

9:00

GeoQuiz

Canberra is the capital of Australia.

TRUE FALSE

NEXT )

& 3-17  AbFARFEI iR MainActivity
WA THERL 1 R 7 W), AT & 2 BRI AR R A LS S — i) MainActivity,
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3.6 FANZEI:. Ul RFH52E0OER

Android 7.0 Nougat & i ZHj, RZEXL activity b TREARS B TR LA, adadad % 2|
BITEE IR . FHEEIXANNE, BEFEENR, HATE activity &b TiaTPIRASRE, A 7%
Tl UL W 1 H., KSR 502 5 24 ] onResume () Al onPause () 3K JE ShElf5 11 UT kil
( e an sy s T ).

SRIM, Nougat 5| AZHE NEE, HPELEMRIIN activity A—ESEIEFEIZITHY activity
T o ZRIMEISERATAE T, F2 MM BUE s 7. B, 26 08T, B
RA activity WEREK S FESf4: BB R T MEAREERE R, H HIRA BEE activity (i TR B
BITIRES—FE

FEUWIRYL, BUIA S Nougat A Z AT & FIRUIHRE BOV H, /RH EET7E onResume ()
B S s AR SR, IFAE onPause () BEUESRE NN . IUAE, 26 IA0R T, B4 HZEH
P 528 0hey s — A ., USROS B8, X P arinke, PREA A TSR
M—IFEIH, —HTEn—PHEHZHE

SEIB YR, XRN R BRI . HEARSAE ORI R % filik 2] onStart () A1 onStop () HL,
IS FHTARA] 5 22 SE A A SR g R L e ankalEn s Flicke LB R B9 R ER (B ST
SHF RN Do

fAi Skt —4)3% , Nougat ZJ5, M onStart ()] onStop(), 7E activity 7] WLAYHEANE A
JEIR, RER I ZRET UL,

AR, NI NI R EIA XN ER . T2 HEZHE DR s 2% . ok
AN, Android 7E 2018 4F 11 H 5] A T multi-resume J57 &k 45 28 O, 2T RME,
2 IR, NMER P AE— N O HZCE, Irf 58] WY activity ZREHG T2 R

1E Android 9.0 5 In, HEYE Android manifest (I} #i¥fill<meta-data android:name=
"android.allow multiple resumed activities" android:value="true" />, RELAILL
WIEATE € 8T multi-resume #2320, ( manifest MG ZAMGAESS 6 T2, )

Axd, BEAn E S A A multi-resume #EE, A0 SRR G 15 4% i R I R RS it
multi-resume 755, AAMLEAANT . RBEER, i FEEA ARSI E . JRErE
F—4> Android liAH , multi-resume B2 55 Fil 1 S EARE

FrLA, 7E multi-resume BUAPREIRTS R 28058 CHREZ AT, UL 2 e B 5,
REAEVREIR DY activity A IEITORIAE 1. AL, R SE B —8IF &S0k,

3.7 AAF3: HEIEFKBIEINSERH

i android.util.Log Z&icsg Ha&, AMUATLEEH H BN, @] Dt BER R,
DX M5 B HEEFERE . Android SZ453 3-2 BRI FLFNH B, B— %N —4 Log Z5pK
B, A 2GS H R, WAMRE Log ZSRBRITT .
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%32 HERHNSEE

= & # W BB

ERROR Log.e(...) L)

WARNING Log.w(...) %ktt

INFO Log.i(...) YEFSRLE L S)

DEBUG Log.d(...) A (ATRepE i)
)

VERBOSE Log.v(... NHTFIF%

T VLR, PR 1 H R SR REE A IR S804 44 string J8BUMH tag S50 msg &
B Br tag Fl msg ZESMHIN L Throwable SEBIZ%. ML H 58, B Throwable 524
SROTIC RIS E . ST A 3-5 JE/R T —80 H & pRESS 44 1) 4 FH 52401

1&ﬁq/ﬁ$ 3 5 Android E’J%ﬁp El AL»TE%EE%&

// Log a message at DEBUG log level
Log.d(TAG, "Current question index: $currentIndex")

try {
val question = questionBank[currentIndex]

} catch (ex: ArrayIndexOutOfBoundsException) {
// Log a message at ERROR log level, along with an exception stack trace
Log.e(TAG, "Index was out of bounds", ex)

3.8 HEEKES): BIE—REEE

JH PSS S, RRAS IR R O, 7 1R P — R
3.9 HEEZRS) . BEITH

PSR MR, B toast B, Z T4 B SRR IESY



Ha4E

UIKESBIIRTFES RE

TG A AR TR, Android PR ANE . HJE, WATIER 3 activity 55 58 A BFd 4 A
S, Hodn, WAATERS )G, GeoQuiz K 0] 5 58— i

BB XA bug, BEFEEHTELA MainActivity ﬁ'ﬁgﬂ]]_ currentIndex 78 il JR(E , AR,
RGBT R AR E R, AR & e, W 2 A IME DR AT 5 o

AL, FRATK->) I viewModel f-1F ULEE, 1BE GeoQuiz N I ULRAE KB
AN, i2s2E 2 (1 Android (9 SEEIIRAS O/ B DL AR R — AR 5 e IRAE [ A ™ 1 174 [ gl ———3F
HT- S8 ULRESEK,

4.1 3|\ ViewModel {1k

T JE A TETE GeoQuiz W H BN ViewModel 38, X2k H—1M1Y lifecycle-extensions
Y Android Jetpack £, A5G L 2 i FH—LL HAD Jetpack & (£ 4.5717 ), ZffiH ViewModel
K, EEFE e MBI H &I R,

I BRI AAFAE— 1Y build.gradle (SCAFR (FTTEUEE, Gradle /&&—> Android F%E T H ),
W H THEE A d, et Android A, /B Gradle scripts K A&AFHHNZ . WLIEH],
GeoQuiz i H A P> build.gradle SCIF: — AN TEAEH, —NHTR B, FTFF0 HBHRE
Y build.gradle 3L, NWiZE BIZCHHIE R 4-1 BRI g

KA3;EE8 4-1  Gradle W HKA (app/build.gradle )
apply plugin: 'com.android.application’
apply plugin: 'kotlin-android'
apply plugin: 'kotlin-android-extensions'
android {

}
dependencies {

implementation fileTree(dir: 'libs', include: ['*.jar'l])
implementation"org.jetbrains.kotlin:kotlin-stdlib-jdk7:$kotlin version"
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implementation 'androidx.appcompat:appcompat:1.0.0-beta0l’

}

WA R X 55 —A TR, YRG0 AR AT jar SCUFARTE libs H L, HABATH H B4
JE R AR H AR e B E A ShT AR .

Gradle SZHHEEHIKM, 25, N AGRR, EEWMRERIFFRTIA . IR H B H e
FIEEA, TR 3245 Gradle SERT LA T o

QRASIE B 4-2 IT7R , E app/build.gradle SCIFHLER N Lifecycle-extensions HKHfi o {15
— ], FOMRAE A AS HAAFE dependencies [X A MEAN AN EE 2L, {H Bl P45 38 57— B0 AUS
DM DL AR SL TR A oA L .

RAILFE 4-2 N lifecycle-extensions 446 (app/build.gradle )

dependencies {

implementation 'androidx.constraintlayout:constraintlayout:1.1.2"
implementation 'androidx.lifecycle:lifecycle-extensions:2.0.0'

}

INIEl 4-1 iz, build.gradle SCPFA7Z2L)S, Android Studio 2332 REAR [F] 512301

Gradle files have changed since last project sync. A project sync may be necessary for the IDE to work properly. Sync Now
&l 4-1 Gradle [F]254¢7~

XA ERE RS T SCHE R N ZS, ik Gradle T 2Rl BRAKE 22 5 BB it . BRI,
A] B R BRI S Syne Now #4240, B4 1%E$F File — Sync Project with Gradle Files 25171,

4.2 i7hn ViewModel

BAE, JERHMEANN ViewModel T ViewModel SH-AMERER A M BRAICEE, JEW G SHE
SO RGE WAHR A . ViewModel FEABIAINT S, B N T RA” BEAZEXT S IR T?‘.EIJ:TE‘:
RN A BE B R A F S, ViewModel FHREJIRALHL, ] ViewModel, nJLILTAZ
WoRTER P S E R BERICARTE A, A% AL R AL A X S ARHR

ViewModel 7E androidx.lifecycle f 5 . MR LIE H, X0 BLUZAR L0454 Ay B BA B0
*iﬁﬁﬁfljﬂﬂﬁét FJEIAHOCHY APL, A= iR BRI ZEER I AR activity XA R HABER/, 4R

BT A A RS

Google fl| 7 andr01dx lifecycle f1 H (&1L activity A= i B ZE 5 88 (BR T activity if
A PR iy P A PR, I EAREEEETY ), LiveData J& Android By X — A iy i RN 2SR
P, 56 11 EBHAHE Jihh, 5 25 B E 2 W & —A A v JE B

PAEAKANH—2 4 QuizViewModel [ ViewModel 2K, FEWiH T HAE 9, fdsds
com.bignerdranch.android.geoquiz £, %#% New — Kotlin File/Class 25301, #ii A QuizViewModel
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YENZ44, Kind AN F 753 % Class.
WS B8 4-3 BT/, 7F QuizViewModel kt H, #341 init Ui B4 %5 onCleared () %K,
S ANEEF H AR SREGE SR QuizViewModel SEA 4 B B FIAY 5

RADEH 4-3 A ViewModel 25 ( QuizViewModel kt )

private const val TAG = "QuizViewModel"
class QuizViewModel : ViewModel() {

init {
Log.d(TAG, "ViewModel instance created")
}

override fun onCleared() {
super.onCleared()
Log.d(TAG, "ViewModel instance about to be destroyed")

}

onCleared () BRELHYJE A GF7E ViewModel #EAHEEZ AT, X LA A —2b38 5 1 BE T4,
FEANFR RSB TR . YR, X S0 ViewModel faf IRk RS 88, DA 5 00 2 LA iy & 1
([F58 3 BEHRR MainActivity M4 BT R A7 X —8F ).

BFE, $THF MainActivity.kt, WIS 4-4 FT7R, 7€ onCreate(...) H, ¥ MainActivity
H1 QuizViewModel SEA SEHRHLK .

K358 4-4  jjl1) ViewModel ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
setContentView(R.layout.activity main)

val provider: ViewModelProvider = ViewModelProviders.of(this)
val quizViewModel = provider.get(QuizViewModel: :class.java)
Log.d(TAG, "Got a QuizViewModel: $quizViewModel")

trueButton = findViewById(R.id.true button)

}

LI A ViewModelProviders 2 ( 847 “Providers” PIEZIER ) #4L T ViewModelProvider
KL, A ViewModelProviders. of (this) B/ER2AIE IR Bl—CHE T MainActivity
A ViewModelProvider S£fi,

H 4k, ViewModelProvider (¥ “Provider” HJHEUER ) &Mt ViewModel S:filZ5
MainActivity, Vi provider.get(QuizViewModel::class.java)Z:ik Fl—4~ QuizViewModel

Sl BTV R, ARER 2 B RER EER  -
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ViewModelProviders.of(this).get(QuizViewModel::class.java)

ViewModelProvider &/1FMF46H ViewModel ML)y, fE MainActivity B ¥KiJiln)
QuizViewModel A}, ViewModelProvider 2@ IR [Fl—4 QuizViewModel FraLfi], FEi% %
Bt B A8 2 5, MainActivity PRI QuizViewModel XF4iit, ‘B3R [al %) 2 i B £ Y
QuizViewModel,7E MainActivity J&BUHar AT LA P4 1 PR 5 ), ViewModel-Activity
A A A B T

4.2.1 ViewModel 4% 5 E#i 5 ViewModelProvider

WS 3 BPTA, activity — BFEBTT . B A IERIARAEZEIX PURCIRZS M F64 . activity fifff
YA A RS . — R SR activity, RIS BT B R GRS

— BRIk, PSR activity B, #AEE SN UDIRE . MRS ER activity
B, AT A B i UDIRAS PR —2

IS activity ) isFinishing JEIERT LUAIEW—7 5 E7E Fi . 4 isFinishing J&
PEMSE true, FB4 activity IEFEBEENEE, [HA P 45 oA Y T activity T ( ol 7 R4,
B MRS BRI BR T N A o s isFinishing J&MEE R false,activity W TFE7E#E R G045 % ,
PR B MR T

Ak, AT ViewModel, 4 isFinishing JEIE(ESE false Bf, Fufr isFinishing JRZTF:
RAF ULIRES AT EFshAbH T, FAT0T LA ViewModel 48 ULRSIRAEAENAFHL, LINXFX
FICE AL . ViewModel BYAEAR AT S HI P BOTUY . il & & B BB A S 2k,
HATEREK activity 45 AT AN A 215 2 — &5

TEARTIE R 4-4 f, —4> ViewModel SEFIFI— activity A= AIIOCHE |1 iXm, Fkfi]nr
PAUE, 1% ViewModel FIFICHK activity FYAEAr RS 1 X ERE , AEICEK activity &b Tt
ZRAS, 1% ViewModel &—EHIABENAFHE, B FISCHK activity P25 o1 BB, A&l 4-2 fir
7~, —HIRER activity PIZ5 SR A5 ( LAl 4 7 RS ), XN ViewModel SEfh 2
it =2 5%

MainActivity.onDestroy() & F

Activity.isFinishing?

J N\

QuizViewModel— i {5 B 7E N 17 HL QuizViewMode# #45%

Kl 4-2 QuizViewModel F1 MainActivity A JH—E
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XS, R A e R B B AR & A2 Bt , ViewModel BA7E T NAEHL . % £ Bl B I AR YT
activity SE B A4 B B, HHICHER ViewModel 1B ENAH . L MainActivity Al
QuizViewModel NZ&HF4, K 4-3 JE/R T iX—idFe,

] TEEHAlE] ]

. - New
MainActivity MainActivity
\4 \4
QuizViewModel QuizViewModel QuizViewModel

E 4-3 MainActivity Hl QuizViewModel £ i # gkt

RN MELM IS, FKATETT GeoQuiz MW H . 7E Logeat MY T H5 R Ek$E Edit Filter
Configuration ﬁU@—/I\/gr‘ﬁ Ji()?%% ﬂﬂlz] 4-4 Fﬁ‘i’\‘, 1E Log Tag Qb A QuizViewModel | MainActivity

(EIBTF & o BT UERR A4 N ViewModel AndActivity
(4 HiE, /aiiEI]ﬁI ) J&, EE OKE)%LJ\O
[ JON ) Create New Logcat Filter
+ - Filter Name: ViewModelAndActivity]
Specify one or several filtering parameters:
Log Tag: Q. QuizViewModel|MainActivity Regex
Log Message: Q- Regex
Package Name: Q- Regex
PID:
Log Level: Verbose v

Kl 4-4 33 R R QuizViewModel 1 MainActivity H il

fEEBHE, 1 onCreate(...)EREH, MainActivity 7EE S 8hITERK ViewModel
fF, —AHHY QuizViewModel SLFIEBIHE 1o X FTLATE H AR IE] 4-5 B HEE 2,

Logcat ol
i# Emulator Pixel_2_API_28 Androit ¥  com.bignerdranch.android.geoqui: ¥ Verbose v Q- Regex | ViewModelAndActivity v
& 2019-02-13 21:33:06.481 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: onCreate(Bundle?) called

2019-02-13 21:33:06.594 23961-23961/com.bignerdranch.android.geoquiz D/QuizViewModel: ViewModel instance created
=4 2019-02-13 21:33:06.594 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: Got a QuizViewModel: com.bignerdranch.android.geoquiz.QuizViewMode1@6293dbo

2019-02-13 21:33:06.598 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: onStart() called
f019—02—13 21:33:06.599 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: onResume() called

[l 4-5 QuizViewModel SLffilfEE T
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e A . AR 4-6 1 HAEBIE TR, activity #E855% 17, 1 QuizViewModel 73 LIREE . JiE
5 B MainActivity SEEIR B , B R SBE—> QuizViewModel, BE#R 5 QuizViewModel
PR B AENTER, JIE4 ViewModelProvider BLEBLR I, MAEELHH 1.

Logcat

[ Emulator Pixel_2_API_28 Androi v Verbose v | Q- Regex  ViewModelAndActivity v

com.bignerdranch.android.geoqui: ¥

2019-02-13 21:33:06.481 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: onCreate(Bundle?) called

2019-02-13 21:33:06.594 23961-23961/com.bignerdranch.android.geoquiz D/QuizViewModel: ViewModel instance created

2019-02-13 21:33:06.594 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: Got a QuizViewModel: com.bignerdranch.android.geoquiz.QuizViewModel@6293dbo
2019-02-13 21:33:06.598 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: onStart() called

2019-02-13 21:33:06.599 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:

(]
i

onResume() called

2019-02-13 21:38:15.585 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.588 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.591 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.613 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.641 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:

onPause() called

onStop() called

onDestroy() called

onCreate(Bundle?) called

Got a QuizViewModel: com.bignerdranch.android.geoquiz.QuizViewModel@6293dbo

onStart() called
onResume() called

2019-02-13 21:38:15.644 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.645 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:

Q m Yl

Kl 4-6 MainActivity #55% X HE#, QuizViewModel f5LIIRHE

e, AR, i 4-7 B9 HE#KE RS, QuizViewModel.onCleared ()8 T,
X FM QuizViewModel SLHI| K4 5% 4L, QuizViewModel Al MainActivity #BWEESER T .

e

Logcat

Q- Regex

il Emulator Pixel_2_API_28 Androi ¥ com.bignerdranch.android.geoqui: v Verbose ¥ ViewModelAndActivity v

2019-02-13 21:33:06.598 23961-23961/com.bignerdranch.android.geoquiz D/MainAct. : onStart() called
2019-02-13 21:33:06.599 23961-23961/com.bignerdranch.android.geoquiz D/MainAct : onResume() called
2019-02-13 21:38:15.585 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.588 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.591 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.613 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:38:15.641 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: Got a QuizViewModel: com.bignerdranch.android.geoquiz.QuizViewModel@6293dbo
2019-02-13 21:38:15.644 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: onStart() called
2019-02-13 21:38:15.645 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:

& =

m Yl

2019-02-13 21:45:04.573 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:
2019-02-13 21:45:04.727 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity:

onStop() called
2019-02-13 21:45:04.731 23961-23961/com.bignerdranch.android.geoquiz D/QuizViewModel: ViewModel instance about to be destroyed
2019-02-13 21:45:04.732 23961-23961/com.bignerdranch.android.geoquiz D/MainActivity: onDestroy() called

A

Kl 4-7 QuizViewModel il MainActivity AP#EYEE T

QuizViewModel Fl MainActivity FJ5&ZR LMY A activity 235 FHHICHEE ViewModel,
SR T, —~ ViewModel 4 ANFES | activity 2% view, HI&5| % A Fit R,

IG5 G | F ) — DB X R, AR R AR o XA R S | S RH IR B3R
[T 25 DA PN A LT BN 2 o T T B O30 R 1) P AT D o DL T AL, 53 | FEDRI R 38 [T s i e
HTARBIHSIER, ERARBGRX S, IR Kotlin 5% Java tHES TR,

WA e T, ViewModel SEBIEAAE T NAFE, MiJEUR activity SCHIC 209 58, nREEA
ViewModel 585 | & J5hh activity SEH, WIS RIS RIE . 155G, JRUR activity SEH)J0TE M NAE
Bk, WmeEds T HIK, % ViewModel 51 HAYRE— KA activity, I, AN EAE B
PR activity FUFLIE, T2l I1legalStateException S .

4.2.2 [a ViewModel FR Nz

BUAE, JEWMERR R GeoQuiz NIMEBL AT HEFZ I 2RI 1o BESR QuizViewModel A£x(R
MainActivity JIRREFE B & HERE I BEAT S, FRATHlnT LIE UDIRZE G AR A71E QuizViewModel 5
B, AFHEHOBIREZART .
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B, 8 question FIYHT index %(#iE, VIS EATHIAHCZ HACHZ HF] ViewModel H, Wnft,
TG R 4-5 iz, M MainActivity HLE§Y) currentIndex Fil questionBank J& 1k,

RELFR 4-5 M activity EEEEREIESE (MainActivity kt )
class MainActivity : AppCompatActivity() {

}
SRIG, WS B 4-6 iz, K40 currentIndex Fll questionBank J& 4% QuizViewModel,

REDER 4-6  KHIEHAIEIE % QuizViewModel ( QuizViewModel.kt )

class QuizViewModel : ViewModel() {

private var currentIndex = 0

private val questionBank = 1istOf(
Question(R.string.question_australia, true),
Question(R.string.question_oceans, true),
Question(R.string.question_mideast, false),
Question(R.string.question_africa, false),
Question(R.string.question_americas, true),
Question(R.string.question_asia, true)

)

}

k% currentIndex @1 private B4, ik MainActivity XEERISMNRIEHENS iln) H:
JEPEE . questionBank MY private VilMMEMIFFIR A As——MainActivity 28T N
QuizViewModel BRI @M, AR BRI questionBank, %34, init #1 onCleared()
He s S 3%H 7, IFmERedl.

Hie# , 1F QuizViewModel L, USHIMBIRAIRIAI AR L BpR AL, LA RGR ] i T N A FVE 58
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At E e, s 5 4-7 R
REGFER 4-7 |7 QuizViewModel HLENNML S 24 (QuizViewModel kt)
class QuizViewModel : ViewModel() {
var currentIndex = 0
private val questionBank = 1istOf(

)

val currentQuestionAnswer: Boolean
get() = questionBank[currentIndex].answer

val currentQuestionText: Int
get() = questionBank[currentIndex].textResId

fun moveToNext() {
currentIndex = (currentIndex + 1) % questionBank.size

}
}

ZHIFA T, ViewModel £ (A7 SCHE P Ui Fr s Bt , e i Ak se 5 dls, LAJr i
HAXT GO . XA, BT e I N activity BEMER, 1 85" T, RATHe
irfl activity AR ZAFAL . ASHIHLL activity HLAGZ 4 32 AR a R AOWE A2 1 & R] R,
ik activity RS A A B RoR NZS, A5 EEARZ T R 2

Ak, updateQuestion()Fl checkAnswer (Boolean) FR%IA RS BA7E MainActivity HL,
e, IATESTEHEANTLLMA QuizViewModel BUBIASINA TR B ¥ BT 7E MainActivity
B2k activity OIS UG 452

FETRR, WS 4-8 PR, BIM—MEHRIREMERIES MainActivity SCHR
QuizViewModel 324,

KB5S 4-8  1E5MAIATL QuizViewModel ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

private val quizViewModel: QuizViewModel by lazy {
ViewModelProviders.of (this).get(QuizViewModel::class.java)

}

override fun onCreate(savedInstanceState: Bundle?) {




72 % 4% UIKREHEREALRE

i by lazy K8F, FTLIHHE quizViewModel JEMSE: val M, A var 2541, X
REAFET, PR RTE activity SUOIRLBRIEIS , A FZRIUIRAE QuizViewModel, it
Vi, quizViewModel —¥K HAiZI—ME.

FOREEME, T by lazy XHT, quizViewModel Ay H7E i KK
quizViewModel A A& LE, ARG, FIAHATE Activity.onCreate(... ) BiAME, Afe&4s
HIFRIE]—1> ViewModel, WIERFE Activity.onCreate(...) B Z AT H ViewModelProviders.
of (this) .get(QuizViewModel::class.java), WANZHH I1legalStateException S5 .

e, WACHSIE L 4-9 BoR, BOBr MainActivity fUf, 5 QuizViewModel ZZH., ‘il
PR AR 5

K558 4-9 it QuizViewModel BT ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {

nextButton.setOnClickListener {
currentIndex={(currentIndex+1) % questionBank.size
quizViewModel.moveToNext()
updateQuestion()

}

private fun updateQuestion() {
valquestionTextResId = questionBank[currentIndex]-textResId
val questionTextResId = quizViewModel.currentQuestionText
questionTextView.setText (questionTextResId)

}

private fun checkAnswer(userAnswer: Boolean) {
val—correctAnswer =questionBankfcurrentIndex]answer
val correctAnswer = quizViewModel.currentQuestionAnswer

}

51T GeoQuiz W, sy NEXT %4, Befi ol AEUTE;, MainActivity
ARREICH YA H . TFO— T, R &HEH 0 UDIRSEHE ) ML Tk T,

SR, TR0 HIEERTE, BONIEAE B — A5 & PR ) BB XA

4.3 HEZHEFMREFHE

ARG AR, I RTERCE SUER, BAERGEA EAHBIEA activity, BN THR
A HCRER (CEEAMYF, 22— Linux #£72 ), HA&— T UL TAERBRLRE, LURAF
XFR B —/NRINAT
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HP I SR —23 JLEK Android 7522 I NAERT, N H AR AR S A E R G eH B
N RS S, HERE AT BAAB O T A X5 A SRR = W 5% T ( Android R FH#EAR UL
523 E ),

AR, ARiG (BIPRE) ST (CEE2IRES ) activity BRI &, T2
BEHCFERRT, Android #4E RGuHE ik HAR U et it . AP Re = -, #ig b, BERS
AL “RIE” WA, activity B . WHER B A H B AME AL, WL A H B T Rhkss (RE
sRanst, WP RHEE “RIE” HHRCEAREELT ),

fHZ, IR activity B “RIL” BARIEF WS, BN, M T ERARs, SRR
BB, TEXFMENL T, VRN RS AT RE SR A

(APBEEGE, FEMRAAIRET, Android 23 E3 AT RN HIERR , & T A
activity. HTT, Android iSHANE] HE B ERAS activity, )

MEE RS SN HHERRRT, PIAFE T AR R activity A1 ViewModel HREPEIERR . HAER
SRR FZ AN, ARV activity 5% ViewModel A= i JEI 30 [ pR K

B2, ZATRAF UL IRESEGE, JEHEEESHR activity, 1EH A activity 20754
CHAET WE? — IR AR AR R B R BIMKZS (saved instance state ) Bl PR B SEHPIRAZE
BE R GIGRTAFRLLE activity Z AN MUy ) — Bkt ds . il 35 Activity . onSaveInstance-
State(Bundle) X, FRATLAEEIRAS NI (- B8 S BRAS L,

HEAERES RN activity #E AL IRESES CHLWNA P # T Home #2411, Jaho— AR H
it), BAERGHESTAM Activity.onSaveInstanceState(Bundle), XAYAEIREZ,
IR activity SPEARIC N killable, RN AR FARILEg D “R/IE”, 4, MRKATEK
> Activity.onSaveInstanceState (Bundle) 5 & ¥kt

onSavelInstanceState (Bundle) AYBRINSEILE R FTA  activity #LIEDK: A BRIRASE S R ATE
Bundle X4 H1, Bundle A 74T 5 HHFE BB Z ML SR CHEXT ) 1—Fhaits .,

ZHMRE UL XA Bundle, 1 FAIRISIIR, EVERSEBIEA onCreate(Bundle?):

override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)

}

i onCreate (Bundle?) sRERT, SEPRZ7EIH activity #8251 onCreate (Bundle?) kR
B, AL AU bundle, 7ERZSAASSEHLE, Sl BOB A7 IELIR S, activity AL
SRR LSRG

431 7% onSavelnstanceState(Bundle)E%{

T iE 75 25 onSaveInstanceState (Bundle) FRECE — 4R (R EAE bundle F, SRIGTE
onCreate (Bundle?) bR & H B M]3 S 80 4 oAb BRI 45 e 75 1) U Ash >R FH 3 o AR A7

currentIndex 25 {Ho




T4 4% ULRAWRAESHAL

B, FIIF MainActivity.kt SCHF, B —A~ 5 w5 AR EAFAETE bundle FPAGBE(ET AYEE, 0
FOREE BA 4-10 FIT7R o

KABER 4-10  HHEEXT A (MainActivity.kt )

private const val TAG = "MainActivity"
private const val KEY_INDEX = "index"

class MainActivity : AppCompatActivity() {

}
SRJA , i onSaveInstanceState (Bundle) BRi%L, VANIA B H B E HE, F currentIndex
A EEEFS bundle 1, W RIZIEE 4-11 TR,

KALEFR 4-11 i onSaveInstanceState(...)PR%L ( MainActivity.kt )

override fun onPause() {

}

override fun onSaveInstanceState(savedInstanceState: Bundle) {
super.onSavelnstanceState(savedInstanceState)
Log.i(TAG, "onSaveInstanceState")
savedInstanceState.putInt(KEY_INDEX, quizViewModel.currentIndex)

}

override fun onStop() {

}

)5, TE onCreate(Bundle?) PRECH AR B I RBUZEUE . QnSRAREUS T, W0k &
fE4578 & currentIndex; ISR bundle HATETE index BN AYE, Bi# Bundle XJ4RZ null,
WK currentIndex F{EHBER 0, WS B 4-12 7R

KEB7EH 4-12  7F onCreate (Bundle?) s KA /741 bundle {55 ( MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
Log.d(TAG, "onCreate(Bundle?) called")
setContentView(R.layout.activity main)

val currentIndex = savedInstanceState?.getInt(KEY_INDEX, 0) ?: 0
quizViewModel.currentIndex = currentIndex

}

onCreate #3215 AW 2 {H bundle, 2P E G 3hHY activity Hr Sl e A RS,
H ARXT I Y bundle A% o 2415 65 HeRs ol B g 55 S FH activity i, Bundle X4t AH T -
At bundle 2 5AFA/RTE onSaveInstanceState (Bundle) B INMEHE YT, F4F, Bundle X%
PR REE & RGBS INASME ., FLandiAS EditText B9 P B HABSEAS UL EBARRAS
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T BE A ARG, AIRAERBEARAR AN, 2% g

TERE iR A B AS LRI SR PR3] “IE” (Settings ) Elf5. JA5) Settings, FRENEK
AR ) Developer options B8, AN R ESARIK G, IRATBECE# I 2 W R TE; W
SRR (88 7% 5 H Developer options BEI ), 1 1%#% System — About emulated device
(¥ System — About Tablet/Phone ), #Rf51n F#rhE, HENIFi%LE 57 Build number LK.

TEAF] “You are now a developer!” JHEIF, % [ELREH[E 2] R0 & Am, w5
Developer options 1M1 ( W] RETE 2L Advanced X35 ). 4% 4-8 ffi7x, ¥E Developer options #E55
Fh, WEBEIRZVEEED, W R E] Apps X3k, FTHF Don’t keep activities FE5i .

9:00 W LUEL B 100%
& Developer options Q
Apps

Don't keep activities

Destroy every activity as soon as the user .
leaves it

Background process limit
Standard limit

Background check

Always show crash dialog
Show dialog every time an app crashes

Show background ANRs
Display App Not Responding dialog for
background apps

Show notification channel warnings
Displays on-screen warning when an
app posts a notification without a valid
channel

4 (] ]

€l 4-8  J3 F Don’t keep activities T

BUTE, 1517 GeoQuiz W, i NEXT #&4IE F—iEM, K55 & Fhrset. Wnmink,
il BRSNS IME IR S AT activity, B AA HERTAL, $H% Android #:4FE R G N AF
JBHE, 1551 1Y activity B8 BB 1o 5940, A 14F H E B E 3 onSaveInstanceState (Bundle)
P T —— X e A T

FFra T (A s RS AR %03 ), B00E activity IRZSJE RIS BILELE . 7T
PIEH], GeoQuiz KA )5 /R T N FHCHETHARES . X—Z, IRMiZS5HC T .

MEATEEE, 1245560 Don’t keep activities PEM, 75 NPHE FECR G AN HBLERER S, F1S
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i E A —RER R, SRS, TGRSR A Don’t keep activities £, RSB
BRI activity, Sl FLHREEA Y FHFRRSE P N2 S AT activity T 7.

4.3.2 RBEBHMRES activity 1838

N activity R RS RS, {RFE1E onSavelInstanceState (Bundle) FAYEHEiZ el =
BT HEE? I8 R AR %Fﬁ?ﬁ%ﬂﬂ%ﬁ%ﬁﬂ Bundle Xf &1, SRIGHAERGOKHX 1 Bundle
KA activity 18R,

AEF PR activity iC5%, FRATHEI—E IR (stashed state ) F] activity A=my)JEIHH, Nl 4-9
IS

p I
(activity 52 il EL
B, SR ! ;
ERTF) = Ehsinn
| A éﬁﬁfl 2
L__,onCreate(-..) onDestroy()
JH P E fRactivity, l
PERREHRE) |
ik
(SEHENAEH)
onReL‘tart() T
g
onStart() onStop()

I |
Mg PR

¥

it
R Pl 1)

onResume() onPause()

'

BT
(Fi i HT) ]

8] 4-9  SEREHY activity Az E

Activity B 175, Activity XU ATAAAE, [HEVERG SN activity 108X L ORFEK
XFE, FERFZKE activity B, $VE RS0 LU EAE activity 0 SR H BT activity o
HE, activity HE ARSI — 2T EIHH onDestroy () %L, Ait, onStop()Fll
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onSaveInstanceState (Bundle) 2 M1l 5E A Rk (BRAEBE A B E M ), BT, 5 LA A5
te, %W onSavelInstanceState(Bundle) pRi%, 7€ Bundle X, (A7 24HT activity /NI
BRSNS, 35 onStop () REL, RAFKAMEESE, L P g ny OS5, M5
onStop () REUS , activity FliFf 28 RGE S, IV B R A S .

B2 AFH activity iCSR BT AR 2 AW mimviat, P T LREE, RESHIK
B YT activity, BUET, BTFERY activity 0k [FIRTHEE R . ILAh, WERARGES, BAEH
[) activity iC SR BIERR . (FMHBEELE IR activity BWRET A, 1SR 3427, )

4.4 ViewModel 5REFRHIRTS

To R B SRR A L B AR, PR B SEBIPRSERBEIRAT activity 10 5% LABH IEf5 R
WIRIA SIS activity B, PREGSHPIRES bundle i2 null, WATERRT, BAERFESTIZ activity
f¥) onSaveInstanceState (Bundle) BB, R BHMALELE bundle B EHREILE 4T onCreate (Bundle?)
PRI%N

PR SRS RERE N X R A 5, WGl B s, ARAEE ViewModel T-RGWE? SEFR
b, XFF GeoQuiz XAEM TN H, PRE SCHIRESHEH T .

GeoQuiz W FA W gutid i E ARt 17, REHBHANAT T, s, ek ZNEdE
P EIRR, HE AR AR X AN R TE S AR . X SRR T A R A, R L,
SAET T ST DRI IR, SRR activity AUAE AT RIS E , XEIT HABCRIL, A5
5

XTI TAEARAC 4 ViewModel 2], TR BB dE . 7255 11 TS 24 &5,
PREERIE ORI, Fla, BMEEAECE N, ViewModel HLEEFEAMAEIRARSE T #IMAE 55 .
X R E SO AR BE , EU R R, AUMEEE SRR,

Aad, WREGER), GHH AL activity, ViewModel BUSS#EE R, FrLd, 4l #| e
HT-H7 5, ViewModel AL T IXEME, AR EHPIRE BT (HEELHRES WA
HJR PR PR R SEBRAS B 22T 5L BIRE R0, i DAR e e B AR RN &= 4= 1Y
POE 8

ARG}, Android HIBATFSS ik ViewModel JF &AL, B %4 1lifecycle-viewmodel -
savedstate X HE, ik ViewModel 7EHFFRTHT-IHEAERAEIRASEHE . XA, ViewModel ##
FC AR BR SEBPIRAS N B 4 RIME T o

PAE, FRHEMRRN 7 R A A EE T o BRI R NS G EN], iReN 14 B KK,
FEILAL,

R B SRS AT i 755 B DL E A URIRASC 1, GeoQuiz v Y currentIndex ).
fii ] viewMode U fRAFHY B 5 OB, mT LAHRE; (E I MRS UL, AR B A5 BE B UE
WA activity J&7EEFEES S8 5 B, AR5 B Ok B8 SC BPRASSe B ViewModel, MIfiik £
ViewModel I activity M A FE L AIRR
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AIEERT, N activity 5 PR PR Y S 2 T A8 BiC B % — AR A IR 2 A 3 Tk
T AR R R AECE WA, A4 ViewModel B EFRENTFE . XAMIHEN T, W
F R B SRS R B8 ViewModel, Wil SN2 R, B2 t—2% ., (R A Itk
FP AL, SFES IR R 520008, IR AAREZ e — 28 i 2K T
— MR ISR LLE ViewModel BEF— )L, WA ZE ViewModel {22 —28095,
ARk ekt HAGR E B AT, AR5 PR SN ZEHTUBORN B A 5t -
class SomeFancyViewModel : ViewModel() {
fun setCurrentIndex(index: Int) {
if (index != currentIndex) {
currentIndex = index
// Load current question from database
}

}
}

PREA SRS A ViewModel ERAS R K WIFFAERIC T2 . SRR e ZL R A S, HoE
AL activity MRA, IBATEE B R AMAEE TR . AR B oA R > ER WA AR R A1k
TRt BdEE (BFEDLEE 11 22 ) Al shared preference ( £ ULES 26 % ), shared preference & 214
e . A MBSO 2 T3S A AP R B R 28R o B TAHAEAESN , AR ] LI SR A7 B
FEMRSS 4% Lo 26 24 AU N Web iR 55 #% L 3R BUCEE

A GeoQuiz N AT E R EBH, B4, HILTE ViewModel HAF 4%, F%IEEoL Web ik
55 AR AR B BN L LT . 546, PR GeoQuiz I IS 955 H AN A8 By 8 1, T AT
A B X SRR R S activity A2 RIMPIRASTOE T o AN, SeBUCBdE PR i BN AR £ .
FITLA, %t GeoQuiz N FHIsol UL, Bl )77 Sl ViewModel, JMZRZLERIT UL EHEIF
HARFEAENAEE, R UL 347

AR T A T A 1A T B A R S I AL BRA# T GeoQuiz RS E A, T
— 2= 2] Wl {8 Android Studio ¥ T B PTT & 0 R T 5 4 B R AR G [A]

45 RANFZ). Jetpack. AndroidX 5ZE#y4A 4

ViewModel FIT7EfY lifecycle-extensions /& Android Jetpack Components ( f&j#/K Jetpack )
PEELI— 43 Jetpack f& Google B J7 i i—ETF &g, HWZik Android JF A& THERANL

FiA Jetpack FEHR T androidx FT3kAUELHL, AFLIFR T2 3] Jetpack Al AndroidX BEFFA[H]
ARIEI

WA 4-10 FroR, ZATFRATHEQIE R H i, #BERINAIE T Use AndroidX artifacts 551, 4ifA]
BI%E GeoQuiz 5 BABKE, %3 LTIk #A1E, 3XFE Android Studio 2R IT—EEIEA Y Jetpack
B, bR BRI e,
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[ JON ) Create New Project
Configure your project
Name
My Application

Package name

_ com.bignerdranch.android.myapplication
6

Save location

/Users/bgardner/Desktop/MyApplication

Language
Kotlin v
Empty Activity Minimum API level
API 21: Android 5.0 (Lollipop) v

© Your app will run on approximately 85.0% of devices.
Help me choose

(] This project will support instant apps
Use AndroidX artifacts

Creates a new empty activity

Cancel Previous Next m
Kl 4-10 %A Jetpack 4%

Jetpack JEE43 MU RS foundation, architecture, behavior Fil Ul, architecture 2 Jetpack i A5
—ANH WA 50 architecture component, ViewModel ife—F2Etg4at, JaLem il gH
LA IR A, BT/ Room (FILEE 11 5 ), Data Binding (#:UL5 19 % ) Fl WorkManager
(TFENLEE 27 2 ),

AN, RABIE SN —LE foundation 251 Jetpack &, T/ AppCompat (FEILEE 14 %),
Test (FEULES 20 5% ) Fl Android KTX (LA 26 35 ), % 27 iR 24144 Notification X M7 4
Jetpack B, HAM, A —LE UI Jetpack &2, HUH Fragment (FERLEE 8 % ) F1 Layout (HEILEE 97
HIEE 10 % ),

YL Jetpack HIEHIT RN, FLERHA T, ZATHGEHAE— DI SRR R R, ik
VIR SZ R, ARROZFNGE, BRZEAR Jetpack ( AndroidX ) MUARIIECE T o

46 ANFI]: BIREIMEYIK

AT RN G EAAE LS G ERe , DACR RS O B SOk A9 UDIRAS R AR 1
SRR, ULDIRESIASZR T, AR Bef, (HRERRIE, XRERIBR AT S22l ok




80 % 4F ULKRSHHEGSWRE

FoAbRIRE o X AR TR T ULA LRI, B i 2 HAt A i SR R0 st g ELT R Kt
A—ERE R

B, NstTR, bR A AR A RO E UL, AN 1 O MR RIS . 2
IR, URATIORTT LI PIF 2 EATT, BB A SR M EF A B (H X SEHRRARMIRE R TT R 928, B
HURUL, VREEHT TSR G, 1B IO ARG B B B O A S B HRE B IR 1

FOR, SRA T Ak PRC SO A T o A RE AR DR E R 4 S5 T

IRARBTE R H SRR e S8 57, I HINE X ARSI, ARTT A ik BBy Ak #UHA
BRI E SR AR RIS . 27 >] T ViewModel FIfR B SCHPIRAS AR, IRBIZERGZALE B AMT .

B, R UDRES 2R SN REfR SR B — 25 T 2 0 X HLFORAR R, W BIRLUR T A
SRR EAR R )



Android [z A Bt

AFER R A A BRI Y bug, g anfal i LogCat. Android Lint UL} Android Studio
HE ARSI

Sk, TN TSR . FTIF MainActivity.kt S0, 7F onCreate (Bundle?) pki%kH,
H B questionTextView AR MR AT TS, WAASIEH 5-1 s,
KEBiER 5-1 R4S (MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {

trueButton = findViewById(R.id.true button)

falseButton = findViewById(R.id.false button)

nextButton = findViewById(R.id.next button)

// questionTextView = findViewById(R.id.question_text view)

}

iz1T GeoQuiz W, BEESK M4 NS RIS T .
TE Android Pie ( AP128) ZHIIIRAR RS I, REFE SR G BE/RN T T MrEslT
Android Pie BY¥E £ I, WK%, RAEERINH—NIMEEHEA T, AR Essea . XN

T, TR S A UUR 3 GeoQuiz H]. XU, BB, IRaBBIE 5-1 Bl B 4ds
e



82 % 5% Android & A #5384,

GeoQuiz keeps stopping

@  Appinfo

X Close app

# 5-1 GeoQuiz v AT T
AR, FRATEGER A RS . WSRANELE, 3 TR0 A s/ RE RS Bh g (]

51 FE5KIREE

ﬂﬂTf@Eﬁ, JETF Logeat THE . | Fi3h LogCat % VR Bh4c, WIZESEHH 4040
HERGEE, WE 52 PR, XEUEPRMER AndroidRuntime S8 {5 B4 o

Logcat o3 =

[i8 Emulator Pixel_2_API_2¢ ¥ | | No debuggable processes v Error v Q- Regex Show only selected applic: ¥

2019-02-21 13:42:03.209 5908-5908/7? E/AndroidRuntime: FATAL EXCEPTION: main
Process: com.bignerdranch.android.geoquiz, PID
java.lang.RuntimeException: Unable to start activity ComponentInfo{com.bignerdranch.android.geoquiz/com.bignerdranch.android.geoquiz

.MainActivity}: kotlin.UninitializedPropertyAccessException: lateinit property questionTextView has not been initialized
at android.app.ActivityThread.performLaunchActivity(ActivityThread.java:2913)
at android.app.ActivityThread.handleLaunchActivity(ActivityThread.java:3048)
at android.app.servertransaction.LaunchActivityItem.execute(LaunchActivityItem.java:78)
at android.app.servertransaction.TransactionExecutor.executeCallbacks(TransactionExecutor.java:108)
at android.app.servertransaction.TransactionExecutor.execute(TransactionExecutor.java:68)
at android.app.ActivityThread$H.handleMessage (ActivityThread. java:1808)
at android.os.Handler.dispatchMessage(Handler. java:106)
at android.os.Looper.loop(Looper. java:193)
at android.app.ActivityThread.main(ActivityThread.java:6669) <l internal call>
at com.android.internal.os.RuntimeInit$MethodAndArgsCaller.run(RuntimeInit.java:493)
at com.android.internal.os.ZygoteInit.main(ZygoteInit.java:858)
Caused by: kotlin.UninitializedPropertyAccessException: lateinit pruperty questmnTextVlew has not been initialized
at com.bignerdranch.android.geoquiz.MainActivity.updateQuestion(
at com.bignerdranch.android.geoquiz.MainActivity.onCreate(MainActivity.kt:54)
at android.app.Activity.performCreate(Activity.java:7136)
at android.app.Activity.performCreate(Activity.java:7127)
at android.app.Instrumentation.callActivityOnCreate(Instrumentation.java:1271)
at android.app.ActivityThread.performLaunchActivity(ActivityThread.java:2893) <8 more...> <l internal call> <2 more...>
201002 21 13:42:03 21 4163472 E71 illar: E ii Sopg ie =22

B ¢ By > km

[l 5-2  LogCat H' iy AR ERIEE
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WA ARF], AR LogCat 1 No Filters 113811, 7341, WARAHE B RZE, BALE,
AT LA Log Level & Error, b 340 H ™ 5 )@ H & 8w DM A8 R DIfE, thindd “FATAL
EXCEPTION", #tRE B 425 (v Lk FH A 5t 00 53 8

SRS B s BN S SRR ER B, SRS R S EOA T B S HARER . 40
HAWGHED, RS — 8 BRI 55

KA FATS0 S 92 Kotlin AURS, it L 3] java.lang 55 2B AR A7 . SEBR -, %FF Android
NG, Kotlin AUHS 2 ik Fl Java A UHS [RIRE ARG 7190 . 7RIS B, 172 Kotlin =4
25l BB (type-aliasing ) il java.lang 5% WS XF >k . kotlin.RuntimeException J&
kotlin.UninitializedPropertyAccessException AU#HZE, TE Android I, HA java.lang.
RuntimeException AHXT M,

RN E R, g — S B BRI 0 S st e o . X, %A
HAKRJF R ) S 2 kotlin.UninitializedPropertyAccessException, B35 wiEAIMY
— AT AR IR RS B S —1T7 o MAZAT 0T LA H & A S B R R A S & e R SO S AR
5, HdrAbERE, Android Studio £ 1 ShBkEE 2 EACHS B X B CAD AT

Android Studio 5E 7 X FHLL 2 questionTextView 28R 7E updateQuestion () BRECH
BIRfF ., 40 UninitializedPropertyAccessException B K T R ERYE, BIZR &
ARIHA .

EIEIZE, BUN X5 questionTextView ETE AR, WCADTE BA 5-2 FoR.

KEZER 52 HUHER (MainActivity.kt)

override fun onCreate(savedInstanceState: Bundle?) {

trueButton = findViewById(R.id.true button)

falseButton = findViewById(R.id.false button)

nextButton = findViewById(R.id.next button)

/4 questionTextView = findViewById(R.id.question text view)

3

M FEAT S H I, ICA3E LogCat Hh -4 — A5 SOHARBRER B SH —47 Ou L PRACAD ).
X U SR A A3 T5, L A PR o7 S8 ) e ke At

SRR AN B BB B ST ALER:, HEFREASEMER, Wik RiLh H
BIRAFENH SO rp s HESOE I AR S A B s Lk T AR i a, ANad, R34
ZE R H R BE A PRI . HESBEAIE EITFAL, 16 Devices # 1A HLIEPE I It 55,
LogCat 2z H 4TI on H S RAF I 28 o

511 LWINBARE

BV 7R, BT —E 2t Fesempiee, BT R T ity BN, BRR




84 % 5% Android & JA 58X,

i NEXT #Z41F, RFH#RZ TR o gt — Rt B R ST 7 5
7E MainActivitykt 7, &2 nextButton Wil #efUA%, B currentIndex &t BT i) iH
), AR TS AL 5-3 .

KA3:ER 5-3  Jwhi—17 S (MainActivity.kt )
override fun onCreate(savedInstanceState: Bundle?) {
nextButton.setOnClickListener {

// quizViewModel.moveToNext()
updateQuestion()

}

21T GeoQuiz N, i NEXT #%4ll. nTLLEH], N FHICmN

XA L E— T EBeA I S, BTLL, SO RN T R 8 D I R S
IBAfRI . A THIEAZE, X B AT DAEN S80S H &

O currentIndex 28 H{H A AL ;

Q updateQuestion () PRELBEHL R

AR SAE AT Sk, WIFR BB BRI FR M MU . 7R FORBYJLTTE, FRATH =~ PiFp
PRER AU 7

O JESRARERER B2 H

Q A 1 s

5.1.2 EFRKRERHE

TE MainActivity ', & updateQuestion () RECAN N H dfi B4, WSS B 5-4 7R .
KE3:ER 54 JrsC AN (MainActivity.kt )

private fun updateQuestion() {
Log.d(TAG, "Updating question text", Exception())
val questionTextResId = quizViewModel.currentQuestionText
questionTextView.setText(questionTextResId)

}

4N[E AT UninitializedPropertyAccessException 54, Log.d(String, String,
Throwable) PREGC S4B M RRIRER H i XBE, sEnTLIARA S A updateQuestion() bR
BAEWRLE R T

YENBHEA Log.d(String, String, Throwable) pREUH S H A —E Wit C M AR A
SR o VR M2 Exception, EEAERAI 055 XA Nz sRE. 15k, 8471
AT DA B R A B R s o

84T GeoQuiz W, iy NEXT4%4H, SRJSTE LogCat A A 454, ikl 5-3 iR
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Logeat 0 -
V8 Emulator Fixel 2 APL2! ~  com.bignerdranch.android - Debug - Q [ Regex | Show only selected applic:. +
2019-82-21 13:51:56.134 3A5-6385/con. bignerdranch. androdd. geaquiz D/Mainactivity: Updating question text
Java. lang, Exception

at com.bignerdranch.android. geoquiz.MainActivity. updateQuestion|MainAct ivity, ki:89)

at com.bignerdranch.android. geoquiz. Mainketivity, secesssupdatefuest ion| Mainsctivity kKE:16)

at com.bignerdranch.android. geogudz.| Mamacuuty!nm:reates:l onCLick(MainActavity, kt:51)

at android, view,View.perfornCiick|

at androdd, view.View. perfnrnthl:k!rrtzmal[ iavaG574)

at android.view.View.access$310800 10y, 1o B)

at android, view.ViewsPerfornClick, runlyioe, = s8]

at android,es.Handler. handleCallback (a0l i 13}

at android.os.Handler. dlsoatcmessagel il ih]

at endrold,os.Looper. Loopd Loop: g3)

at androdd. app. ﬁ:tivit)’ﬂ\md min:ﬁ:tivitr‘l’hmd java:6669) <1 internal call>

at com.android. internal.os. Runt ineInitMethodindArgsCaller. run(Runtinelnit, java:493)

at com.android. internal, os. Zygotelnit. main[Zygotelnit. jova: 8581

K 5-3 HihighiR

FRERER H BB SE—47 RIE S e sk s B Mo Ty . BB AT, updateQuestion()
PRERTE onCllck(Vlew)ﬁqu;@ﬁﬁﬁHE’Jo M ZA TR 2 R (R BRI A T
BRPAREEIE, F— b &3 B WS R0 ik B A R

TESRARBRER H AR BRI KM TR, (HUAAEsE . thn, Ry H & HRA S F3
LogCat i A5 BIRELMERE . BLAh, 8L B an B A aA IR E: H B IF AU K, segexi
Al RS e AT AN

75h, BRSRA TR MAREREE H S F AR R S K, IRAFE Stack Overflow M55 Big
Nerd Ranch g1z R BT, Bt F—BobkBRiEs H AR AT BY Tid a8, Qi 2 pit, /Rl LA
EAEM LogCat W& il IR H N2,

o) 22 AT, oMb H ISR, fREE B 5-5 R

KE5;FR 5-5 10, 2K (MainActivity.kt)

private fun updateQuestion() {
val questionTextResId = quizViewModel.currentQuestionText
questionTextView.setText(questionTextResId)

Mol e > 18 m

-3

513 ®E=

ZEH Android Studio H FIAZR IR E— Ty mE, B /S updateQuestion () H1ik
HET S, DGZeREUR SR o WS SFER s BT AT — AT IR A T, SRR TRATAT
PhgTR A fCs, BEE TARBELEAE T4,

1E MainActivity.kt 3CF, #%3] updateQuestion () pR%L, sidhsi—4TURS 20 B AR 2 X
W ATLER], KER LI T RS XECIREN B, K 54 B, SR
FERATW s R—4T, f#TFH Command+F8 ( Ctrl+F8 ) AI LS Fﬁﬂw‘ﬁﬁﬂiﬁ

private fun updateQuestion() {
[ ] val questionTextResId = quizViewModel.currentQuestionText
questionTextView.setText(questionTextResId)

Kl 5-4 BEEER—W S




86 % 5% Android & JA 58X,

SR AR R i & B B RS, IRATFR B RIS AR Bs T . i 5-5
i, BREGEIT A, S Run #4153 7109 Debug #41, s+ Run — Debug ‘app’ SEHLI
WA SIS ULEESEFRRASNE, RI5gkLtiztT.

N Attach Debugger to
Debug ‘app Android Process

A |mapp ~| P £ ﬂ-l{.-/

& 5-5 PN A

FESeRHEE AR REA AR T A 1T N I BRI E A T R AR . Al 5-5 R, sl Attach
Debugger to Android Process %4, 8%+ Run— Attach to process.. ST, ARAT LUIMA AR
WIET TR o e RXHEHE R, SeReny HERR I Sl OK &4, JRi#mstimaRaia 1 i v
AT o R, WG, Mars i HAT RIS A S0, Z BT W S A 2

FATFTEIN LT 1R E I GeoQuiz N, FrLAHiH T Debug ‘app’ S50, N A shf iz
RAvs /e, agts. MATE S MainActivity.onCreate(Bundle?), iZpREL 23
H updateQuestion()pRi%k, SRJGMLAWT S . (WIRN HETTZEA INEIRRA, B2 n HT6E
AW SAMET , REATE 2R #F Z i MainActivity.onCreate (Bundle?) 2 HfT5E5E . )

il 5-6 7R, MainActivity.kt 2 7EICRS 4R AT I 1, Wil & T AeEq T AR RS dgom 52
BoRT o N HTEW S ALME 1RiE1 T, XAY, H Frames 1 Variables & 41510 Debug T EL.% 1T H
TE T Ao (2R Debug T HE H¥A AT, sidi Android Studio & HEHSHY Debug #%
HRPAT, )

se 8 ottt : : - ” . 2 i AL (3o

= Gaoulz ' i app | e are | B msin » b Jave | Cx com | D bignerdranch | £ android | Cx geomle | MainActiit i A (mapp -l b 4 B AmaGE Y YOS A0 ma
7 ik MsinAGtivitg &t 2
;}' = POy Y, [Mscncase B wods [ Regur 7 s
= * 5
ovarride fun mnutrwﬂ i
super. anfest
Log.d(TAG, mag: “enbestrey() called”)

o privata fum chackAnmuer{usnrAnseer: Bantean) { 'I'
S vl car -
Mairictivity | isdakeCuastion(]
£ pewug: P o =
E:.mwﬂm-'z Sk cdob by I8 -
i e 1 Vrisbie e
" LT mmn'ﬂm,ﬂsumgrahp"lm RUNNING 6 e "“‘" "w‘
i_fin

B i i talseButton = widpat VFEDLC.. ik 0,0-0.0.., Vi
3 I nextButton = widget VFEDL.C.. . 0,0-0,0 .. Vi
; i questionText androidy widget VBB il Wiw
oy per wate P17, Activity f % guirVicwhods|Sdol 1945} “com.bi andrnid geaquiz ut

li 1 & 1 wuizViewhodel = | 2]
g = i currentindax = s
B 0 ¥ questionBank = =8 i
s ¢  mBagoriags = siza=0 5
g. e o I mCiaarnd = fakse &
[} 1 shadows kiass_ = (Clas ‘classy i android. groguiz, Quizvh g

eFs R RO At Thrs 1 shadows_monior, = -1968129681 i

B TOD0 [ Terwiedl 4 Buld o frlogest o Prafile b @B ) 5 Dabug ) Evant Lig

] Gracie bukd tiishod in 5 363 ms [4 minutes ago) E9S4 LF i UTFE S OitbryanitfDebupging-update 3 [Cocter it = &

Kl 5-6 AR LERTRiAR 4% 1L AT
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il 5-7 Fos, i Debug TH 2 FTER A 7 Sk F40 vl b Pt T RS . it e, w]
LI ] Evaluate Expression #4157 HAA TR ¥AY Kotlin 354) . XA~ T EARGR K, MiZA I E .

Step Step Step Evaluate
Resums Program Over Into Out Expression
\Debug: app \ / / /
|p Debugger [EjConsole +* = 2~ ¥ + 1 » H
Stop ol 7 Frames +* ~ Threads +*
B 1% *main"@10,638 in group “main": RUNNING v I ¢

updateQuestion:89, MainActivity (com.bignerdranch.android.geoquiz)
onCreate:54, MainActivity (com.bignerdranch.android.geoquiz)

‘reate:7136. Activitv fandroid.apo)

[¥1 5-7 Debug TH#f 1 a4

MARFRTT LA, updateQuestion()E244E onCreate(Bundle?) A 1o ik, &
IO B2 NEXT #40 s s g 5t i, ik, S Resume Program ¥HI4KZE. K5, i
GeoQuiz 179 NEXT #4H, WA W S S 8 G I8 b A TACRS ( Rz an it ),

REARRRIF P TIEAE T Wb, vl LUENLE B HA A, ARSI % 1 ( Variables ) FJLALE
AL RN T & X R RNZ AT LLE BI7E MainActivity AT AR, D — R
#) this 28 (A (MainActivity A& ),

JEFF this AL )5 T A FIRL A, EAT & MainActivity 280 Activity #825. Activity #
REEEIE (— BB IR R T ) A s, BE, R AR A CalEr ARG,

FATHFT KL quizViewModel. currentIndex Z5HH{H ., N 5-8 s, 1EAZEALEE O H A
T#sh, 53| quizviewModel, #RJ5EIF quizViewModel #£3 currentIndex.

== Variables =f

+ = this = {MainActivity@11136}
f _$_findViewCache = null

f falseButton = {AppCompatButton@11142} "androidx.appcompat.widget. AppCompatButton{4f2cd7c VFED..C.. ......I. 0,0-0,0... View
nextButton = {AppCompatButton@11143} "androidx.appcompat.widget.AppCompatButton{fe57605 VFED..C.. ......l. 0,0-0,0 ... View
questionTextView = {AppCompatTextView@11144} "androidx.appcompat.widget. AppCompatTextView{b86f65a V.ED..... ......... View

quizViewModel$delegate = {SynchronizedLazylmpl@11145} "com.bignerdranch.android.geoquiz.QuizViewModel@97f8c6f"
quizViewModel = {QuizViewModel@11146}

oo f currentindex =0

% questionBank = {Arrays$ArrayList@11191} size = 6

> an
N

K 5-8 BEHEIBITHIARRE

AF & currentIndex FUMERIZSE 1, P AH NEXT #4121 E N 0 #638%) 1, SRiM, N
& 5-8 fii7k, currentIndex MI{EH 0,

TESmiH g T B O b A EUS, nTLIFES], MainActivity.updateQuestion ()H A% H &
4G QuizViewModel P T B H 3L F . (RIS E I R¥ 8, ARA M H AW LWE?



88 % 5% Android & JA #5384X

UkEE A, Tk Y AT %L, FF MainActivity.updateQuestion () ZRTHATIHI A
W], iy Step Out #%41

HEEIE T HE O, FRATMAEBER] T nextButton ) OnClickListener B%, Fif2
£ updateQuestion () BREB I Z G . FLURA YR, B T,

MR, ASFHVRRTRA T ENGE , N HESRH Zh quizViewModel.moveToNext () A
P CBEERRE T ) HETORIUERAMEIE . Ak, ZEUCRS, D5 RN H . R,
FEVH AR BB IE TGS, © mEid il a8 S 1 U 2 IHACRS , B DAl #s 45 th 0945 B n]
e IR IR

5 IE VA LU PR = ek B sl s . B bR, sl 5-7 BRI Stop
g1

B RAD A X, WU 5 B 5-6 Fif/n, 7E OnClickListener pR%CH, HUMACASIERE.

KA3;E8 5-6  HUHIHER (MainActivity.kt)
override fun onCreate(savedInstanceState: Bundle?) {
nextButton.setOnClickListener {
/4 quizViewModel.moveToNext ()

updateQuestion()

}

}

2, AT T AR AU R AT 1 -

Q AR RIS W H A

Q I A B B W R

MR IR L WA ERNESR, ENSAIK. SRz )n, sirsa iz,

FREREFIC S BOIL AU, TR — H &IC P T LI BIZARERER (R R s S, W07 > T i
IH ISR, BRI 1B T FERERHEA N R

AR, AR I 8, W DIRIAEE 75, ATAER st TR E s, 7EANH
T BB, SRR IEZE R o

5.2 Android HE8AK TR

KZLZH Android W FHIHIRF Kotlin I FHIEIR BT APIEE . SR1T, Android 145 HAFA WM FH
WIS, R PR, AR, Kotlin ZRiF#S I AR AP S )BT, AT FRATHR AT
2K Android 454 |75 . Android Lint [A] 850 R 25[A) 81,

5.2.1 {¥H Android Lint

Android Lint (B Lint ) /& Android W AU AYEE7S #7288 ( static analyzer ), 1ER— 40k
B, ERerEABIT RGN RIS TR, 55X Android HEZR AU Y2, Android Lint



5.2 Android A X T HEL 89

AR AAS, gt ok ZIMRE, KREEEOL T, Android Lint A H 0 I REE S
Eﬁm

TE5 7%, FAT2FEF Android Lint XA HE 45 A8 &4 . IKAh, Android Lint fEAEHG £
FE AE XML S X 5258

BN F & F T H B P YRR, v LL%ERE Analyze — Inspect Code... S BN F-ahiz 1T
Lint, 7ERER] KA H BEER 40, #£48% Whole project. Android Studio 2337 Bliz17 Lint AIH:Ath
—BEERE TR T AR AT S (PR B Kotlin 1EIERAY ),

KA SE 5 T BV AE ] U s AE R A T EL BT 12050 L an ] 5-9 U7, B JT Android Lint
250, WA AR Lint {5 8.

Inspection Results:  'Project Default' Profile on Project '‘Geo(

» &= Android 26 warnings
Lint 26 warnings
(] Correctness 3 warmngs
Y
Performance 6 warnings

B Security 1 warning
12 Usability 15 warnings
ya Kotlin 2 warnings

Spelling 4 typos

e Jo] X

« >

E 5-9 LintZ45EE

(PRATRE A BIAFZLH Y Lint B4, XOZEKH Android T HEEATEARWHEIL, itk 2 s
WEARWIMA, BRBR T2 Android HEAR RSN, 240 i kAR o & T H RS . )
i 5-10 fr7s, JBJF Internationalization, $XJ5 J@FFHF 9 Bidirectional Text, 1] LI £
(AU IR R {5 B o A5l Using left/right instead of start/end attributes, M A 1X M AL R
R AR,

s o * Android 25 s
Lint: 26 warnings Suppress ~
x Correctness = warming:
o * Internationalization 1 warning Using o " i
= 7 PateacHonal Tt 1 waming Using leftiright instead of stert/end attributes
¥ Using leftfright instead of startfend attributes 1 wamning
T e ACTIVIty_mainseml 1 warming Using Gravity#LEFT and Gravity#RIGHT can lead to
I F Use *'end™ instead of ‘nght to ensure correct behavior in right-to-left locales | problems when a layout is rendered In locales where text flows:
Performance [ waming from right 1o left. Use Gravity#START and Gravity#END
. Seeurity . instead. Similarly, in XML gravity and layout_gravity
unblllly attributes, use start rather than left.
» Motlin 2 warnings For XML attributes such as paddingLeft and
» Spelling = 1ypo layout_marginLeft, use paddingStart and
layout_marginStart. NOTE: if your minSdkVersion Is less
than 17, you should add beth the older lefy/right attributes as
well as the new start/right attributes. On older platforms,
where RTL is not supported and the startiright attributes are
unknown and theretore ignored, you need the older left/right
attributes. There is a separate lint check which catehes that
type of error,
{Note: For Gravity#LEFT and Gravity#START, you nan use
these even when older
tha ¢tart hitmack ke 3 siinarcat Af tha 1aft hitmaek
Disable inspection Run inspection on ...
# 5 Debug B Irepection Resuits: = G:logeat = TODO DN Terminal & Build % Profiler ) Event Log

[§15-10 Lint & &R



90 % 5% Android & JA #5384X

Lint IR &SR, AR s T Bes ITE =2 A A b, IRAMEA] right F1 left {EHAYA

JEPERTRE A I (35 17 Fas S A LRI SCRF BRI )

LU, T LUHEE BROEMRAS SCrF . MR AAAS A s, il 5-11 iR, BJF Using
left/right instead of start/end attributes, 5.il7 activity main.xml XSRS SO, & B/ A RIREAAL

A B
Inspection Results:  of 'Project Default' Profile on Project '‘GeoQuiz*
» @) Android 27 warnings
Lint 27 warnings Suppress ~
x ™ Correctness 4 warnings
¢ Intel:n‘atlon-allzanon 1 warning android:layout_height="wrap_content"
= Bidirectional Text 1 warning android: layout_gravity="bottom|right"
Using left/right instead of start/end attributes 1 warning android: text="@string/next_button"
Rl v ectvimainxml dwaming
v F Use "'end" instead of "'right™ to ensure correct behavior in right-to-left locales
Performance s
Security 1 warnir
Usability 15 wa
Kotlin 2 warnings
Spelling 4 typos
& Inspection Results = 6:logcat  i= TODO Terminal 4 Build

B 5-11  #&EA R

Q Event Log

Rt S48 T 5438, res/layout/land/activity main.xml SCPFSTEACIS SnbE a8 T EL% 1047

TF, i H bR a5 ke S RIS AL
<Button

android:id="@+id/next button"
android:layout width="wrap content"
android:layout height="wrap_ content"
android:layout gravity="bottom|right"
android:text="@string/next_button"
android:drawableEnd="@drawable/arrow_right"
android:drawablePadding="4dp"/>

Lint fE AT 2, %16 NEXT #LH1AY layout_gravity JEVEBREE, L8l & HBUER YA
JEHB . BHFPGX AR, TR IZJEPEEM bottom| right BCh bottom|end, iXAf, WNRREETH

FREMAG R, IEAFE S IR R AR, A% B 5-7 PR
REDFE 5-7  AbEEX R L4 (res/layout/land/activity main.xml )

<Button
android:id="@+id/next_button"
android:layout width="wrap content"
android:layout height="wrap_content"

| . I:] l_ -I _..I ttom F!l E’ht"

android:layout_gravity="bottom|end"
android:text="@string/next_button"
android:drawableEnd="@drawable/arrow right"
android:drawablePadding="4dp"/>
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HHriz4T Lint, SRIARIEBEE A X e SCFE S [N BEAE Lint KA 25815, ikl 5-12
JR, BERUEAT R T R E R A A AR LR AR, TEgmiRds T H.% L 4THF Design
I L, 7E Locale for Preview | 1513 BBt Default (en-us)ifUH Preview Right to Left, WIHREAN
#|| Locale for Preview, I i 7 T U AR TR ) >> D A5 7 0T 22 T W42 il e 00

O~ O Pixelv =28~ © AppTheme~ ~ ® Default (en-us) + @ 50% @ © €+ O-  0OPixelv =28+ @© AppTheme~ @ Default (en-us) + O 50% @ ®

(] © Edit Translations...
+ Preview Right to Left

¢

Canberra is the capital of Australia.

Bl 5-12 AZE [ A7 USRI AT [ 22 i B

KEFAEOT, BMEAfFS Lint fib i@, o WS TR I . ik, SATAbFE Lint
TR BT ARSR, s A PR R Ar . UOAE X R —A> Lint B5F 5, BHAR
AITEAF BT, XFE, RIS 20 Lint K62 AT R, I BE R G0 0 ok 1 3 ™
[ 8

X RIS, Lint THARRME TIEMBOEE, JFA M Tl 1ERZ, 61T
Ui F Lint £1%F GeoQuiz KA R, 48K, IRATLAIBEREZM%, Wi L% Lint 83U IE
[, B B i A IR AR Y Suppress $54EH FH.1F H & 254 7E GeoQuiz b ) JF 221
KR, FRATAH RIS A Lint Ay 4 A0 Al ] 8,

5.2.2 R ZEHyEIE

X5 B AR IAI G, 58 R385 A B IR S B it hif e, AT 2K T,
M, TEASIBEIREOMER S RS EB R A SCPF, Android Studio 23 ERM JC TR HBI R IFITH .

i, GEURIRRTRA N 2 — BRSSO B AR B A B0, Gl T
£ (8
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Q E#4% & KR P XML AR89 A 20k
W EGE — R G AR A B R java SO, ABAM0H F eI s FHR o # A A . lw,
R FAM R XML S PR S R T A . BRSR AT s XML SO B TCiR A5 B 3L
B, PFEEER ARWEMELLU R T o B IEFR B ERITE R A XML X, Android
Studio 242 BiH 1Y R.java 3L

Q FEAE
1% Build — Clean Project 52 ¥1I01, Android Studio £ B & N H, THERGE R, 2
W H O B H T

Q 4 A Gradle B 7 B
WARABY T build.gradle BLE SO, SUFERLH0H H M 4IFR E . E# File — Sync
Project with Gradle Files 322435, Android Studio 2{df FHIE# A Hi% & EH 9 IFHH . X
2Pl Gradle Fie A8 71 3 A9 [A) R

Q =47 Android Lint
frEFE LintESEE, LS aH 20,

QERATS A GRS [l sl ) 85T, A IS 20 ) S R R R A A A Jey SO o ML AR A4
AR, RiA#E—T, HEHAA Android Lint H45 PR A | S04t HE e AU 5
PRSI AR R

SR R AR JC s A P ), w8 ) Hofth Android Studio i FH [, AR LAi[A] Stack
Overflow Ml A4 34K B

53 %S REMBEESR

R Y A R SO, AT AR R A s LA S L 5 G A A R SO, PSR AR T R L
YRR EMA R AR, B eletilds LR ) GeoQuiz N, #RJ51EHF Tools — Layout
Inspector ST, A7 A gl fe , sl kA as L AOT R, ] A B A R B e 1

54 PkEZRS): $RE Android THEET #7238

7 FAnA[ i F Android 85 CPU FINAFEUE, Android Studio FOPERE M T H47 I RELS H
PR o XREBI TR A7 B ARG R AL R FH A PERE R BH

A EVERE T T HE 1, 1 J57E Android & SBLES i fTii ], ARG+ View — Tool
Windows — Profiler 3Z ¥, PEAE/MIEATIFZ G, VRELAER 24 CPU. AT, ML FIREFESE VS
PR3 DX R[] 25

SRR BRI A X T AE 20N SR RN 5 8 . 78 CPU 4rIX, s Record
AT LI £ CPU {5 B . SRS HACE FIEREA IS UG , 1018 Stop #4115 11
5%,
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£ 4 activity

AR, AT GeoQuiz NGNS 4~ act1v1tyo A~ activity ¥ — M5B, T activity #f
WL ZAH P, JrEHPAE S S, WK 6-1 k.

. = _
GeoQuiz

Are you sure you want to do this?

SHOW ANSWER

&l 6-1 CheatActivity #2{t THIEEZANLE
TR P RSB R ZE, SRGIR ] MainActivity Z80, M2 s—&E 8, K 6-2 iR,
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9:00 A Ul |

GeoQuiz

Canberra is the capital of Australia.

TRUE FALSE

CHEAT!

NEXT )

Cheating is wrong.

] 6-2

BHREMEBELZ, MainActivity #RENE
e GeoQuiz W AT, FRATAT IR LL R AN .
Q BIEEHY activity KBl E A & .

Q M—A> activity HJ5 855 —4> activity, FTIEBEN activity, #t/2iE>K Android RGEEHHY
activity SCH I8 1 H: onCreate (Bundle?) BR%HL,

Q 74 activity (JA3hl ) 5F activity (#8sh ) A& #EE
6.1 GIEZE=4 activity

BRI activity, U172 Z 0 TAEEM . 47 Android Studio A 45 L FHTEE activity [A] 5,
JRAZ ) FRIBE S 2Z 0, SeHTIT res/values/strings.xml SCH:, IRINAS 528 FH B T AT 457 R W68,
AAESE B 6-1 TR o

REGFER 6-1 BINFLFHRIIE (res/values/strings.xml )

<resources>

<string name="incorrect toast">Incorrect!</string>

<string name="warning_text">Are you sure you want to do this?</string>
<string name="show_answer_button">Show Answer</string>
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<string name="cheat_button">Cheat!</string>
<string name="judgment_toast">Cheating is wrong.</string>

</resources>

6.1.1 EIEHFEY activity

BIEEHTHY activity 203 K =430 Kotlin 283CF . XML A J& SCEFEFIR F A9 manifest X4
X AR Y], s TRA KB, Rk, SR Android Studio FAFE! activity
BRI

EUH THE O, A8 appljava SCIFJE, 8 New — Activity — Empty Activity %5
TR S activity 615, 41 6-3 iR,

" Android - B = & —  gstingaaml
< app Edit translations for all locales in the translations editor.
r manifests -
- java £ Java Class DS BATE

- T - <oin ie/Class

i Android Resource File

|
. | Link C++ Project with Gradle Ardrokd Resoures Directory
{
'

Add to Favorites

Show Image Thumbnails = Kotlin Seript
4 Singleton
“#L @ Gradie Kotlin DSL Build Script

X0 @& Gradle Kotfin DSL Settings

8T

Reformat Code
Optimize Imports

Reveal in Finder
B Open in Terminal

Edit File Templates...

Cut 0¥ Sample Data Directory
& i Copy wc 2 File
e Copy Paths ¢uc = Scratch File O8N
Copy Reference HRC Package
St Gl [ C++ Class

Find Usages “F7 = C/C++ Source File

Analyze » « C/C++ Header File

Refactor » © Image Asset
" Vector Asset

tion_sustralia"sCanberra ic the capital of Australia.</string>
tion_oceans">The Pacific Ocean is larger than

cean.</string>

tion_mideast">The Suez Canal connects the Red Sea
Ocean.</string=

tion_africa“>The source of the Nile River is in Egypt.</string-
tion americas”=The Amazon River is the longest river

o Gallery...

™ Android TV Activity
Android Things Empty Activity (Requires minSdk == 24)
Android Things Peripheral Activity (Requires minSdk >= 24)
* Basic Activity
Blank Wear Activity (Requires minSdk >= 23)
" Bottom Navigation Activity
m Empty Activity
™ Fragment + ViewModel
™ Fullscreen Activity
™ Login Activity
™ Master/Detail Flow
™ Mavigation Drawer Activity
™ scrolling Activity

Bulld i AlDL > ™ Settings Activity
A v 4 Locel Histoy > TR ™ "t bec Actity
= 1= > Android Auta >

e A

6-3  FTEE activity [1] F3E A

YRIIZ4E RN 6-4 FTRAXTEHE , 1E Activity Name 204 A CheatActivity, iX /& Activity
TR T, TLIAES], Layout Name FH shMR{H M activity cheat. iX4&[m S WA a3
FIFEAR LR
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New Android Activity

Configure Activity

Android Studio

Creates a new empty activity

Activity Name: lcheatActivity|

Generate Layout File
Layout Name: activity_cheat
[J Launcher Activity
Backwards Compatibility (AppCompat)
Package name: com.bignerdranch.android.geoquiz v

Source Language: Kotlin

The name of the activity class to create

Cancel Previous Next

Kl 6-4 HHYAS activity [A] 5
fAYGE CheatActivity kt SCHAFIN &, FTUL BB ELEGEER, e, R HADE
INKBEALS, St Finish %24, ikmS—BSF,

T RAVE S ST EMAT Ul AT K B#IER CheatActivity MEISERUR BIRE T 4l
AR BT E AN 6-5 BT

LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android: layout_width="match_parent"
android:layout_height="match_parent"
android:gravity="center"
android:orientation="vertical"

tools:context="com.bignerdranch.android.geoquiz.CheatActivity"

e l ~

TextView
android: id="@+id/answer_text_view"

TextView

Button

android:layout_width="wrap_content"
android: layout_height="wrap_content"
android:padding="24dp"
android:text="@string/warning_text"

android: layout_width="wrap_content"
android: layout_height="wrap_content"
android:padding="24dp"
tools:text="Answer"

android: id="@+id/show_answer_button"
android: layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="@string/show_answer_button"

Kl6-5 HRFE SURTE

FTFF res/layout/activity cheat.xml SCIFH-IHe 2 SCHILE B
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ZMRK 6-5 818 )5 XML S, KRIKL LinearLayout ¥ REGIA R, SEm)a, 1045
X FEAR AL PR 6-2 A4

REZFE 6-2 5 A activity (AR & X (res/layout/activity cheat.xml )

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:gravity="center"
android:orientation="vertical"
tools:context="com.bignerdranch.android.geoquiz.CheatActivity">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:padding="24dp"
android:text="@string/warning_text"/>

<TextView
android:id="@+id/answer_text_view"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:padding="24dp"
tools:text="Answer"/>

<Button
android:id="@+id/show_answer_button"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/show_answer_button"/>

</LinearLayout>

BATEA QIR B SR 0 AR s SR, ik, (BB & TH, f ABUE BN R 7R &
BRI A9 s R

TEYE TG v, $RE 3008 B Ly T ERE B —A i e R & . CraluE &k s
SR YIRAT R T, ARl 6-6 IR .

€ O~ O Pixelv 28~ (© AppTheme
®~ |V Portrait

Ul Mode >
Night Mode >

Create Landscape Variation
Create Tablet Variation
Create Other...

& 6-6 HEBEFUNEAT)R (activity_cheat.xml )
ATLVE S, BRI RTE R SRR SR SO, . RdE 1, HEE ZBIHEDHMY activity 28
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6.1.2 BIEHH activity T2

CheatActivity.kt LT H S 7Egnia o THEE DFTIF. REA , 0 H THE Ok I747T
HE.

24Hj, CheatActivity Z8EH onCreate(Bundle?) FYERIASEEL, FIKHF activity cheat.xml
SCPEH A SR BRI 1D 1535645 setContentView(...),

CheatActivity 28y onCreate (Bundle?) UL AR L H TMl, I, o—BKXEED
# activity [1] 5 H sh5E A0 5 —1FF . 72N manifest it & SCFH A CheatActivity,

6.1.3 7 manifest Bt & X {4 # 7= B activity

manifest it B SCAE— M S TCEHE ) XML S, FHK 1] Android #24E R G IA RN . %3C
{8 J2& L AndroidManifest.xml 745, A 7E50 H (1) app/manifests H 5485 E

FEWHTEFEOF, $#£3)IFFTH manifests/AndroidManifest.xml, i 7] F§ Android Studio £
POEATHFSCFTRE : (i Command+Shift+O (3 Ctrl+Shift+N ) PREEGHE, “FFH” P TIF X5
HE, FIFHEERIIBEs B A BAnSCh 45, # B 44T

NI activity #RAZ07E manifest BCE SO A B, XHEERSEA BB B EA 1.

A MainActivity B, PR RN RS, HikmSC A sos T, [,
GRS E B 6-3 IKISTR T, Bk activity 1] 5l H 8h 70 T CheatActivity,

RED;EE 6-3  7F manifest it B XA CheatActivity ( manifests/AndroidManifest.xml )

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.bignerdranch.android.geoquiz">

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android: roundIcon="@mipmap/ic_launcher round"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<activity android:name=".CheatActivity">
</activity>
<activity android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

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

</manifest>

X H ) android:name JEMEATEH . JRYEMERIIHASES (L) HFEERSE . activity 283
052 F manifest At & SOk ERALJE P E AT .
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android:name J& {8 th nf L‘liﬁﬁﬁi’*“lﬁﬁ@%@, k.4 android:name="com.bignerdranch.
android.geoquiz.CheatActivity", X5MASEH 6-3 B E AR,

manifest A & SCF IS AR ARG . Aid, IAEEREE TR IHE CheatActivity
MECERNETT. FEIRLesE D, FRATENE2: > B3 247 3¢ manifest Be & SR A

6.1.4 JJ MainActivity i/ CHEAT!%4H

BETFA TR, P HE MainActivity FIP AU B 5, S RBjE: CheatActivity
S, #E/T HH T X T ZE res/layout/activity main.xml Al res/layout-land/activity main.xml
AT Je ST Hh e SCBTHEL
M 6-2 ATAL, HrdS NG CHEAT HEEH N IZE NEXT %411 7. 7ERRAMIE B R,
AL E SOFBCE HOMR LinearLayout M EHE T8, BHRHNIZE LAE NEXT #2412 1,
WAL 5 6-4 FT 7R o

REDEH 6-4 1B JS PRI CHEAT!1 4] ( res/layout/activity main.xml )

</LinearlLayout>

<Button
android:id="@+id/cheat_button"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="24dp"
android:text="@string/cheat_button" />

<Button
android:id="@+id/next_button"
/>

</LinearLayout>

TEAKFAR S, B e SCAER FrameLayout JERHEPALE, (RISIE R 6-5 iR
RIFE 6-5 TE/KFAR R I CHEAT! 424 ( res/layout-land/activity main.xml )

</LinearLayout>

<Button
android:id="@+id/cheat_button"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_gravity="bottom|center_horizontal"
android:text="@string/cheat_button" />

<Button
android:id="@+id/next button"
L />

</FrameLayout>



o

100 % 6% %=/ activity

FHHTIF MainActivity.kt SCUF, BRIBHEN AR & DR IR S | FAAS . fieJa o CHEAT 4 aR
Jin View.onClickListener WilWr#fCRIAAHE, QnfCA%TE 5 6-6 Frs .

REL;ER 6-6 Jig H CHEAT!#%4H ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

private lateinit var trueButton: Button

private lateinit var falseButton: Button
private lateinit var nextButton: Button

private lateinit var cheatButton: Button
private lateinit var questionTextView: TextView

override fun onCreate(savedInstanceState: Bundle?) {

nextButton = findViewById(R.id.next button)
cheatButton = findViewById(R.id.cheat_button)
questionTextView = findViewById(R.id.question text view)

nextButton.setOnClickListener {
quizViewModel.moveToNext ()
updateQuestion()

}

cheatButton.setOnClickListener {
// Start CheatActivity
}

updateQuestion()

}
WEgs TAEMGE T, T HDR2:>J WM J5 3 CheatActivity,

6.2 J23h activity

—/> activity Ji 8155 —A> activity 5 @ B 7 2UR A startActivity (Intent) PR,

PRAVF A SRR, startActivity (Intent) pREUE—DERMREL, 53 activity BiE
W Activity FIERNZRE, SLPRIFAEWNL . activity P startActivity (Intent) PRELHT,
W R LR S TR S

HER UL, TR AL TEAER SR ActivityManager, ActivityManager %37
Activity SZI3E HE onCreate (Bundle?) pRi%k, WKl 6-7 s,
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7 Android#:E &5

ActivityManager

startActivity(Intent)

\L

7 e
v

|
|
|
|
|
I
I
I
I
I
I
I
I
|
i
|

v

<-----

Kl 6-7 Ja3h activity

ActivityManager iZJii sh#E1> activity Wg? ARGEZEEE Intent ZEHEMMEE T .
T intent 9B
intent X} 42 )& component IR S5#E RS EW—M BN T H, HAr ik, RATE—ILR

component /& activity, SZPR A4 HiAth—2E component: service. broadcast receiver L} content
provider,

intent JE2—FP 2 FHiEE G T H, Intent 255 2 MU R, Rk 2 AR K.

1E GeoQuiz W fH, intent AN F ActivityManager iZJ5 WA activity, PRIt a6 L
T PR

Intent(packageContext: Context, class: Class<?>)

1E cheatButton MMM 2 UL H, B0 A CheatActivity 250 Intent 520, ARG H:
f& A startActivity(Intent) %k, AMUIBTEEA 6-7 RN,

RA3;FE 6-7 JHsh CheatActivity ( MainActivity.kt)

cheatButton.setOnClickListener {
// Start CheatActivity
val intent = Intent(this, CheatActivity::class.java)
startActivity(intent)

}

&N Intent #1ERELN Class ZRAIZHUE R ActivityManager WiZJE s> activity,
Context Z%4451F ActivityManager 7EMPH AT DI &

TEJA 3l activity 1if, ActivityManager S HfiAT8 /) Class J& 75 T FF manifest Fic & 3L
B SR e 5 A B, WS 3l activity, W HIE #1217 )0z, Wil ActivityNotFoundException
SEH, DA . BXHE OAZE manifest Bt B SO A B R A 435 activity R

1547 GeoQuiz W [, My CHEATHES, 7 activity SE60 P ARG Bon e e o iy
JEiRH4H, CheatActivity SUHISHEAYEE, MainActivity LI i ) ER T o
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£ intent 52K intent

WITFEE Context 5 Class X4, RIS intent FMTE PRI AIE Intent, XA
R intent, 7E[FR—MHH, FAMEH B intent X5 3) activity .

[A]— 1 FH LAY A activity HIEE B TR AN ActivityManager {5, X{FA S8,
ik, XA EAR RN B activity 28 BB A ZIRZ

—ANN Y activity WNFF 5 8h 55— R FHEY activity, PTG HER T intent HALFR, Ffi14
1E5 15 Fep 2 (f R intent,

6.3 activity [B] ¥ IEIRIE

MainActivity il CheatActivity #BELEELE, BAETT LUIH IEEATZ R MEdRLE T . K 6-8
JER T A activity [A11% 358 I BHRE B,

g%%§rt%\‘
MainActivity | | CheatActivity
PR #E

%] 6-8 MainActivity 5 CheatActivity FIXIi%

CheatActivity J33lJ5, MainActivity £338%1E SAinlMA %,

P MEAEG, SdiEBaE %] MainActivity, CheatActivity BHRP#RSEYE% . R4S
HgEEl, B PR SRR R R {4 45 MainActivity,

BNk, BRI MainActivity % CheatActivity HYEHRIEE,

6.3.1 {FH intent extra
B CheatActivity MuTRIEIE SR, FTHb L FEAIRR BEAL B LA T

questionBank[currentIndex].answer

ZAEBAER extra (55, MHINTEIE A startActivity (Intent) BREHY Intent b &% H 2,

extra {5 B DUBEEEGE, BT Intent B, HIS 37 activity Kk H % LI extra
TR A RS R, BARTRATITC IR F AT A SOH s PR activity 25, ( Android Il
activity 20, FHATTEBHAE MY ) #5207 activity B EIERVE RS54 & 1Y intent J57, Vi)
RIBOLHY extra BURE S, W11& 6-9 iR,
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GeoQuiz I AndroidiZ{ER %

MainActivity ActivityManager
1 I 1

™ startActivity(Intent) Intent

component=CheatActivity
extra=EXTRA_ANSWER_IS_TRUE

A/|' (Intent)
CheatActivity

1

1

V |

¥l 6-9 intent extra: activity [A] {3 (5 585515

4AF] MainActivity.onSaveInstanceState (Bundle) BRE - HSEIR-TFE currentIndex {E A0 (H
H , extra UL —FIEEILEHY . O extra ST ELIRINZ: intent, FEEA Intent . putExtra(...) _
PRI BADIHL, SEATANT pREL

putExtra(name: String, value: Boolean)

Intent.putExtra(...)REUENZE ., ANEMNE, BEEAWINSE. — S0 N
String KARIFEE, 51— SECRMME, TTLURAMEEEZEA, ZREUR I intent [ &, I,
e ] A TRECR

7E CheatActivity.kt 1, i extra £4a {5 SHTHI S0 A HE, AR 5 6-8 Fii .

REZEER 6-8 Il extra 7 & ( CheatActivity.kt )

private const val EXTRA_ANSWER_IS_TRUE =
"com.bignerdranch.android.geoquiz.answer_is_true"

€ e -

class CheatActivity : AppCompatActivity() {

}

activity P BEJT 3 A ANE T, Bk, ROZERBUREH extra {5 819 activity ARHL, e E
SRR, ARSI L 6-8 B, 1A A extra BR(E S, XFE, ARk B ASEIN T
extra [H) A AT 24 M58

PAE, ATLLR [FIF) MainActivity, ¥ extra FfHNE] intent I o AN FRATA A GRS T %
XFF CheatActivity ZbHf extra {5 B FISZELANTY, MainActivity FIL A HARACHS JC20HIGE o
Rk, FRATATEE M newIntent (. .. ) pRECH BRI ULID R

TE CheatActivity 1, GI# newIntent(...)R%L, EEHAE—1 companion X4 H., N
RIS B 6-9 IR .

R7L;EH 6-9 CheatActivity H1f% newIntent(...)PR%{ ( CheatActivity.kt)
class CheatActivity : AppCompatActivity() {
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override fun onCreate(savedInstanceState: Bundle?) {
}

companion object {
fun newIntent(packageContext: Context, answerIsTrue: Boolean): Intent {
return Intent(packageContext, CheatActivity::class.java).apply {
putExtra(EXTRA_ANSWER_IS_TRUE, answerIsTrue)
}

}

B A newIntent (... ) AT LAIEAGQIE Intent, TEEA CheatActivity T2
extra, answerIsTrue ﬁﬁd\ﬁiLl EXTRA_ANSWER_IS_TRUE FATA intent DALMY . FJE, TR
S IXAME.

RIfEAT 2524, fdiFH companion XF 4t AT LA 2 pRER, 3 SR Java B S pRECEAL
143X FETE companion X% Ui ] newIntent (. ..) BT CheatActivity, HARASERE S
BLE EA 1A 3 intent.

VLR HABARAS, S EAE MainActivity AYFEAL VT2 HP{# F newIntent ( PREL, anfthy
T 6-10 7R o

7558 6-10 JH extra J33/ CheatActivity ( MainActivity.kt )

cheatButton.setOnClickListener {
// Start CheatActivity

val answerIsTrue = quizViewModel.currentQuestionAnswer

val intent = CheatActivity.newIntent(this@MainActivity, answerIsTrue)
startActivity(intent)

XHHTF— extra, HURATEE, WATLIHINZAS extra 2][A]—4> Intent . 4SRN

ZA~ extra, WEZ newIntent (... ) REHHN BNINZ NS5,

BN extra FRIEHE, 2 H] E'JﬁDT PRIZL :

Intent.getBooleanExtra(String, Boolean)

NS0 extra £, getBooleanExtra(...) R N SHCEFs EEIME (R
IWER), ETETERA R

1E CheatActivity fCHH, 7F onCreate(Bundle?) B, M HFR extra FEE, fEAM G
s, TS 6-11 FiR.
REDEH 6-11  FRHL extra {5 E ( CheatActivity.kt )

class CheatActivity : AppCompatActivity() {

private var answerIsTrue = false
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override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity cheat)

answerIsTrue = intent.getBooleanExtra(EXTRA_ANSWER_IS_ TRUE, false)

}

THER, Activity.getIntent()pREGRIFI T H startActivity(Intent) BREFE 4K Intent
ROE 38

)5, ¢ CheatActivity Ui, SCBfH; SHOW ANSWER #4015 JREUE S0 H o
1E TextView b, WfRHSIH A 6-12 Fi7R o

KEDER 6-12  FRL/ERHLZy ( CheatActivity.kt )
class CheatActivity : AppCompatActivity() {

private lateinit var answerTextView: TextView
private lateinit var showAnswerButton: Button

private var answerIsTrue = false

override fun onCreate(savedInstanceState: Bundle?) {

answerIsTrue = intent.getBooleanExtra(EXTRA_ANSWER IS TRUE, false)
answerTextView = findViewById(R.id.answer_text_view)
showAnswerButton = findViewById(R.id.show_answer_button)
showAnswerButton.setOnClickListener {
val answerText = when {
answerIsTrue -> R.string.true_button
else -> R.string.false_button
}

answerTextView.setText(answerText)

}

DL EARAS LA B, TextView.setText (Int) R K% E TextView g n i SCF,
TextView.setText(...)PRECAH ZRAEMA, 3 HUEE A TR ID I8 A% R AL

1517 GeoQuiz Ji _LFﬁo Jiili CHEAT\ A3 CheatActivity BT A, SR Aidi SHOW
ANSWER 71T R )84 42

6.3.2 MF activity ZEEUR [E 45 R

BrE, APl Z2 S M AELS R T . R CheatActivity BEIEH PR B A LA RS
JEAZS MainActivity SEEA T, F MR M ]
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a2 N\ activity REGR [PIE BES, AT AT pRgk

Activity.startActivityForResult(Intent, Int)

Z R B SE — DS BARIR R intent, 55 " ASHUEIEKRKKIL, iRV AL kLS
activity, SR PR IPIZGAL activity BYEEEE, @ Lo 7E—A> activity J&i sh 2 AR5
activity H.F5 ZHIW B BT, st HRENZIERCS ., BSR MainActivity HJEsh—FRpsm
H)F activity, [HRR XA R, BUAESLN B B iR A 5 & .

TE MainActivity H', /&84 cheatButton ) WilT#s, 8 startActivityForResult (Intent,
Int) K%L, WRENTEER 6-13 s,

RA%;558 6-13 A/ startActivityForResult(...) % ( MainActivity.kt )

private const val TAG = "MainActivity"
private const val KEY_INDEX = "index"
private const val REQUEST_CODE_CHEAT = 0

class MainActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {

cheatButton.setOnClickListener {

- .
startActivityForResult(intent, REQUEST_CODE_CHEAT)

}

updateQuestion()

}
1. EIREIZR
SEPT activity KR S AL activity, LR MR BR80T -

setResult(resultCode: Int)
setResult(resultCode: Int, data: Intent)

— AR, ZHL resultCode T UJELL FAEE— T2 SUH &

O Activity.RESULT OK

Q Activity.RESULT CANCELED

(s A O LEERAAS, el — 1~ & : RESULT_FIRST_USER.)

TEAC activity T3 ZEAKHE T activity A58 S SR BOR RIERAERT, BB S5 RS stAE A H .

B, BT activity fi—4> OK $ZEHHI—~ Cancel #%4H, FHAFEHLAY s i sh 7015
BAARRRZERACUS, A4, BIREAFEZERARAS, A activity 5EAERBUR [F AHEAE

T activity 1] U] setResult(. .. ) pREL. WERANTTZ X HEINTE intent b AY45 Rl A
B, AlEEE R G R L B ZE RS, IR T activity /&£ LAVEF startActivityForResult(...)
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PREBUS S, 25 AT B IS SR M4 4L activity, TEBCA P setResult (... ) EREUIEN T,
WA P T JEIRFL, 4L activity W21 Activity .RESULT CANCELED EI’J A

2. 1R intent

1E GeoQuiz I, Blifs BF L4 MainActivity, B, BATFEAIE—1 Intent,
[t b extra{E BJ5, 4 Activity.setResult(Int, Intent) PRECKE S FIfE4S MainActivity,

RIS A 6-14 iz, TE CheatActivity U, & extra MBI INE &, FAIE—F

A BREL, FRAVEE intent, BHAN extra JFBEE SR, RJ51E SHOW ANSWER i  iY Hi W 4L RS
TR E

KEER 6-14 BELHME ( CheatActivity.kt)
const val EXTRA_ANSWER_SHOWN = "com.bignerdranch.android.geoquiz.answer_shown"

private const val EXTRA ANSWER IS TRUE =
"com.bignerdranch.android.geoquiz.answer is true"

class CheatActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {
showAnswerButton.setOnClickListener {

answerTextView.setText (answerText)
setAnswerShownResult(true)

b

private fun setAnswerShownResult(isAnswerShown: Boolean) {
val data = Intent().apply {

putExtra(EXTRA_ANSWER_SHOWN, isAnswerShown)
}

setResult(Activity.RESULT_OK, data)

}

FIF il SHOW ANSWER $i¢4ifit, CheatActivity JH] setResult(Int, Intent)pRi%k
FEERAAS LU intent 4742,
R, AE P R4 M) MainActivity I, ActivityManager 874 activity BLL T
PRI :

onActivityResult(requestCode: Int, resultCode: Int, data: Intent)

ZRRE SOk F MainActivity BRI RIS LA KL A setResult (Int, Intent) rR%K
45 AR AT intento

& 6-10 J7r T I FH N EBEYAE B
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GeoQuiz Androidig{ER %

| ActivityManager

AP A5 CHEAT %4, |
onClick(View)#% /&
— startActivityForResult(Intent, Int) |

Intent

component=CheatActivity
extra=EXTRA_ANSWER_IS_TRUE

requestCode=0

/l/ fntend
CheatActivity

AR =3 SHOW ANSWER,
setResult(Int, Intent)#% 8
i |

|

\

ArRrEEHERZE resultCode=RESULT_OK
h’ Intent
extra=EXTRA_ANSWER_SHOWN [,

(requestCode, resultCode, Intent)

1
onActivityResult(Int, Int, Intent)/

v

|

€

&l 6-10  GeoQuiz Jij FH B 38 H i 7 1]

)i, 1F MainActivity B85 onActivityResult(Int, Int, Intent)pRECRALHELR [H]
R,

3. ALIBIR[EER

7E QuizViewModel.kt HL, ¥RIT—Hi @M K IAF CheatActivity L RIM(E ., HIF 2 H1EE
BT ULIRSEIE . ULIRSBIEETE ViewModel HLARSHR activity ASEE D545 e B ik 28 9k 4 5%
MR, XTESE 4 FOHHE . Irik, FATERRH A QuizViewModel, IfiiANJ& MainActivity
RARAFX I H S, ARASTE B 6-15 TR .

K558 6-15 7E QuizViewModel Hlil 5t R 1E#E ( QuizViewModel .kt )
class QuizViewModel : ViewModel() {

var currentIndex = 0
var isCheater = false

}
ROk, 7F MainActivity.kt HUgi— a3 AR R ARAF CheatActivity MHERIMHE, REHE T
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onActivityResult(...)REGREUE B T A R A CHS AR RS 54T ] o SEEIIFRA ,
L_#M%ﬁ@f{ﬂ%ﬂgﬁﬁ%?’ﬁ}ﬂ onActivityResult(...)PRESCER UMD TS L 6-16 TR o

fR75;5E8 6-16 onActivityResult(...)pREf3CEl ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
}

override fun onActivityResult(requestCode: Int,
resultCode: Int,
data: Intent?) {
super.onActivityResult(requestCode, resultCode, data)

if (resultCode != Activity.RESULT_OK) {
return

}

if (requestCode == REQUEST_CODE_CHEAT) {
quizViewModel.isCheater =
data?.getBooleanExtra(EXTRA_ANSWER_SHOWN, false) ?: false

}

)5, B MainActivity Hf) checkAnswer (Boolean) pR%K, HiiAH P RSB A= IE
AR RIS . 2T isCheater AR fRHIAS toast TH B FURMEE I AT 5. 6-17 /R o

REBFE 6-17 JET isCheater ZFH{HINAS toast 5 ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

private fun checkAnswer(userAnswer: Boolean) {
val correctAnswer: Boolean = quizViewModel.currentQuestionAnswer

val messageResId = when {
quizViewModel.isCheater -> R.string.judgment_toast
userAnswer == correctAnswer -> R.string.correct_toast
else -> R.string.incorrect_toast
}
Toast.makeText(this, messageResId, Toast.LENGTH SHORT)
.show()
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21T GeoQuiz N . siifi CHEATWEA, SRIG7E/ERE ST & SHOW ANSWER ¥4l . fii
B, AR R Y ET R, RAE B MEREE R

AR, BB N — S RAT ATEOE? MARBEAIERL ) SOt s a7 T QAR S 2 5
HIEE DA, iHshFoE 6.6 TINPkERSRS , SEEERGT RS

HArN1E, stEhRermsEit, GeoQuiz W HE T A5EM . F—3, FATEL GeoQuiz b fn
A activity i3 37800, SR HER CheatActivity, 1EN RIS E @, Sk, AT~
FELE N I AT IRERI RIS, aifaf ik HAR A EIA Android R4,

6.4 activity B{ERH 5 &I

KEB BN activity MTTIRIIEHME, BERG)ZEBNC LA T4, B, fEEHR
s GeoQuiz N AR, #HAERGIFRA RSN, M HER S T AT I—A> activity,
b, ‘&8 3h T W R launcher activity, 7E GeoQuiz v i H, MainActivity B & /Y launcher
activity,

15 FF N P 1) B0 GeoQuiz 1 LA K MainActivity Y, MainActivity BRIA#EIRE N
launcher activity, Fc'® X, MainActivity FAiBHAY intent-filter JUETA T, A[FEF
MainActivity #45E # launcher activity, UWHCHSE A 6-18 FIf/R .

X835 8 6-18 MainActivity #4855 M launcher activity ( manifests/AndroidManifest.xml )

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
. >

<application
el >
<activity android:name=".CheatActivity">
</activity>
<activity android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN"/>

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

</manifest>

MainActivity SEfH B7E R4 LS, AP Al S CHEAT! 424, CheatActivity SCfilfi RN
FE MainActivity Lz 8RS, BUEE, ENTEET activity Berfr, W& 6-11 Fis,
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6-11 GeoQuiz HY[AI1BAE

R EE, CheatActivity SEEIREFHIARSN, MainActivity ST [FIZIFRTIS, 40/ 6-11
FiR

1E CheatActivity F1EH Activity. finish () BRERIEERT LK CheatActivity MARHLEHH

AT GeoQuiz W, 7E MainActivity FHiif% AR, MainActivity K MERH ST
FATHEHR 5] GeoQuiz N HETTRTAY I, W& 6-12 FiR .

B 6-12  JEiRiR M ZE 5

AR LTS Bh S 3 GeoQuiz W T, fF MainActivity FUmid R g, KR [nl 3 5 im o 3
AAUE, A 6-13 N
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X X-1 _ T
!aﬂjse € DaGee
B & O 0 = )ﬁ’-ﬁGEOQuizL/> s e el i SEEER S o 0 e
nc@0O0 1 5200
e Q‘ ' [ 3 G NEXT ) e .l , {B g
220 = : ® o o
IR

K 6-13  METE)E sh#% )5 55 GeoQuiz K

TES A shae S, He R, Bk [0 3 51w 5 shasn shn i R gt

ZI, ATLLES], ActivityManager i —AEFEE N M= RIR . I N
activity L EIZ A 1B AR, X2 ActivityManager Bt mRAE RGN activity B HEE K1
SRS activity FRFZ —, BR, JFIREEIEN — MR FRE RS R4, AR
AT HRAN

(HSRRE T <1 B ¥, WESE 14,

6.5 BEEZR3). HEERRE

VEBEA Sl 48R, WRARATRE— EORETT SRR FBE, s 2ol 1o IEATRE R —,
JBEm—k, Wy iIREME.

GeoQuiz N AN KA . P8R, AT LUERs CheatActivity HIGBRIFHIRGE, SR 101
#MainActivity FUi, B AWBILRER .

PSS 4 TA BRI, FEB R HERE s R BB, BOATRAT CheatActivity Y UDIRZSEL
e, AN o

6.6 EES: BBICREEIRE

T, WP B R AR, BB TR R . 5E3% GeoQuiz NI, il
IR P RSO, WAbEYL, MR WA T HEERE S, A e 2 ARGE R, 5 A
OB NS SRR RS AR rp, QSR AR T, e I8 SAERR S R Bl
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Android SDK fi A 5 3

AT
)
/.

% 5¢ GeoQuiz W, IRELA TR KK, A%, FM12%>] Android RGNA KA
KR AR PREREETY, ISR IR E N A, IREESHE, FEEAZEN
KEZLEE,

7.1 Android SDK KA

7
% 7-1 BR T4 SDK FUAS . A AN 4 Android F{ERAS, DIEERE 2019 4F 5 H &I -
AR L

%= 7-1  Android API %51, B4R A R 7E i & EL A5l

APl 451 ® = R & B A ERRELLS (%)
28 Pie 9.0 10.4
27 8.1 154

Oreo
26 8.0 12.9
25 7.1 7.8
24 Nougat 7.0 11.4
23 Marshmallow 6.0 16.9
22 ) 5.1 11.5
21 Lollipop 5.0 3.0
19 KitKat 44 6.9
18 43 0.5
17 Jelly Bean 4.2 1.5
16 4.1 1.2
15 Ice Cream Sandwich 4.03,4.04 0.3
10 Gingerbread 233-23.7 0.3

*TER, ARCZMELHITT 0.1%097E B .

B— A KA BB G A A AN RS , #l80, Ice Cream Sandwich F4) i) %
fi A<~ Android 4.0 ( API 14 %% ), {HI%iF2 /A, Android 4.0.3 } 4.0.4 ( API 15%% ) M3 k4T
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WA EHUR T & .

MER, 3R T-1 TS SR, (R C R R — R E S, R RA &G, 18
TR Android WA A2 7RI T FHR e 4, 2 2019 4 5 H, N % LA IR & AIRETT
% KitKat B{H FLRA R RS, 1 KitKat ( Android 4.4 ) F7E 2013 4F 10 Hst &A1

(QnALER4HR, W2 Android J & # 43 & A5 B O M A E 3R 7-1 ARSI AT R . )

T LA XA LB B Android 2487 FEJEINFET Android #4547 i AliE
BRI Z I EEIE S . B B R A BIA TR e fIPL. B A RIS — T
FHUEBRE TR EAER S, M1 S AN &, BT iE RN EE T, %
Fh L@ ) JoEETHAYE IR Android B &R IR T, S ANIRAEZREL . H A,

FE IR Android ¥ # N AEIZTT Google & A IHTUA Android R%t. Kk, HF Higd R+
TR IR TS SRIT, BIERTLATH, % JE Google BrhiA LA IEEH BHIE T A=/
A R R AR BT, ARSI RIH & .

7.2 Android Ri2 5 R A M40 FR

PR RRAS TG0 J5 L 2 Google 23 WA ATHTIRAS, #B8%: Android 4ufts ok 1™ H 1Y
FNVERIEL, N KR EL, X TsfT 28 3~4 MR RGRA, LI EAE R B A K Android
WA (BREHZIERMRNST ), Android JT & A B AAUFIER FHEFREIZS .

W, FERRAR, ARRERSF &AL B R P R B, FHLRR RS BARZHE, (1
Android iR RS ARG RO T AR TAE . BT B R e e YRR Jey, ] (I
B (PR 17 52 ). At , XFFRFEZTT%E Android 24219 Android TV 1 Android Wear
Was, M ULZERKRK, MM ERR R R EETEIE,

721 HEESIERIRRA

AR B RRAE APL 21 2% (Lollipop ). HARIATESCHE, (BIRATH RN IZFAE S5 ATE
B RGN (API21+9% ), *4Hij, Gingerbread. Ice Cream Sandwich. Jelly Bean Fll KitKat 5
B RAM T AR BIEE H TR, 7R F AL 2 RIS AEEK

XTI ARAS, [0 N AR — MK, EEMA ] T AREA TR Wi, (CkF
Sx RA TAERAK, HUURFGEEHR 4x, ZIERXAZAFMANZES, TAERYAHE YR
1o WKL, Google #2fit T —2U3fe P, RARBAR T I RMERE . JRZim o 4ell.

it GeoQuiz Wt H B, ZEHTHEN FH 1) 5 5L, AT B e fik SDK A, anil 7-1 fis ., (3
., Android (1) “SDK FRAS” 1 “APIZCHI" WML LISSEEE . )
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[ JON ) Create New Project

Configure your project

Name

GeoQuiz

Package name

com.bignerdranch.android.geoquiz

Save location

/Usersfjeremy/AndroidStudioProjects/GeoQuiz

Language

Kotlin v

Minimum API level

ERebectiy API 21: Android 5.0 (Lollipop) =

© Your app will run on approximately 85.0% of devices.
Help me choose

(] This project will support instant apps

- Use AndroidX artifacts
Creates a new empty activity

Cancel Previous Next
Bl 7-1 BERAL SDK A

bR T AR SRS, 8] DA B B AR A FIRIFREA . T HORE B IS A MR BRI, DL
I BZ AT e

AT B B AR NS build.gradle SCAFHTY . ZRiEMUAS IR 1% 301 . BUARIRARMUAS
FHARAB B E AR Z S, HEMTEREE AL E AndroidManifest.xml B & 301

FTHF N R E R 9 build.gradle S, #57A compileSdkVersion, minSdkVersion il
targetSdkVersion f4 @ P {H ;

compileSdkVersion 28

defaultConfig {
applicationId "com.bignerdranch.android.geoquiz"
minSdkVersion 21
targetSdkVersion 28

7.2.2 SDK Bkl A

VI AR U B AR A, B0 R G SR 4 N T A e AT BUbR e R 15 4% o

i, & RRAA AP121 2% ( Lollipop ), BT T &4:4Ei54T Lollipop & UL FARARIZ % I
LA GeoQuiz N FHIIALFR . 1i1EiE4T Lollipop ZRiMA B4 |, Android ZR4G54x4E 4404
GeoQuiz i [ .
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HAERT-1, RELEWE, 4 SDK SARMUALE Lollipop L GG, KENA 90% 4 47 BITE
A SRR o

7.2.3 SDK B#rERZA

HFRRUA 5 2 (H 2345 1UF Android B L ABEAS APTHINEITHY . KEHIEN T, HARRA
B8 & A1 B9 Android AR .

fH 2T B R#AK SDK HARMUAWE? 37 K& A1 i SDK FAS 2 A8 o AR5 25 8 s 2k,
EEBHRMERGR GBI MRS Z R, AN FHC T & 520, NN E AR A L RE A1
MIEHIB4T. &5 Android JF &% Build. VERSION CODES Rl b BSCRY, K i) RE 2R ) A Y
W7o ARIEATEE R, BB HLGERHT A RS0, ZLARIK SDK HERMUA .

AN SDK HFRMUAS 1] MAIER 2, BIMELE S T BARMA & L, BABSR T LAIE #1817,
HIZ 175 AT BRRUA PR —30 2 PR A & A AR Hh AR AL B 5 208

—ANEEIRIE, FHZE Play Store B RN, HARMRASARIRE &N Z /D Google J&A A% 2L
SKIK . ARBEEES, B AT AT SDK HARRA TR ZR S AP121 2% ( Lollipop ), 750
Play Store 245457 . X BEMIE ' 32235 THoBr Android R IMERERFUR L MMl . BiE
fEIHERS , LAKGHT Android ZRGEMIAS Y%A, SDK HARRAS AR ER AR R . JF &R, 103560
FHSESCRY, T A B SR R Y SDK HARRRAR

7.2.4 SDK #RiZFRA

SR BV SDK i RAS 1 & & compileSdkVersion, %% B A2 HiPLLE manifest Fit & SC
5, SDK FfRARAF BARIMA LB G ERSE, 1 SDK JiFhiiAs FOR VR RN itds Z [0 AL
AlEE.

Android WP ZiE T SDK H AR EUR I . FESmiR U ET, SDK 4midhiiAs (g
PEEMR ) 18 E BB RS RA . Android Studio 75342460 S A BRI R BN, 9
P B bR BRI R R G UA .

G BRI A OB APT . 28K, WATEL, W] A A ik B s . 1)
n, Android BFrARALAGES, AIREEAT L0 i Hbn, LMBEREHTEARASS I AR sRECRIZE

AT LMEER build.gradle ST SDK SARRAS . HFRMUA DL R GRIEIRAS . AN ZER, Bk
SEbe T H AN Gradle 55 ok 858 [R5 J5 A g A= %%

725 RERMFMA AP IR

GeoQuiz v FH 1Y) SDK S AIARA i RRAS (] 1) 22 S A0, 1h IS SR ) e 2 Pk In) o A0 3
B, 7E GeoQuiz N FHHY, WS T Lollipop ( API 21 4% ) LIRS SDK A H IS &8 4
FEWE? 257K, FE Lollipop B F&eiafrhl, NS Aib

XA AL AT DA B 2 B A, SR, 225 F Android Lint FANEIGHE, IUAETEZ A
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ARG RS, 7GR aT ERe & BV 8, tsteie, WSl T A R4t API
FragfCis, Android Lint 2R e iesie .

Hif, GeoQuiz W H AYfA BARAS AR [ APT 21 el A, BUPE, FRATRIE I API 21
¢ (Lollipop ) ZJawftkis, BESEAEMN 4,

FTIF MainActivity.kt SCF, 76 CHEAT!#Z4H A OnClickListener FRsI AL IR B 7-1 F At
%, 1E5/R CheatActivity I, HIAGEIZZhHE ,

REBFER 7-1 BNshE s (MainActivity.kt )

class MainActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {

cheatButton.setOnClickListener { view ->
// Start CheatActivity
val answerIsTrue = quizViewModel.currentQuestionAnswer
val intent = CheatActivity.newIntent(this@MainActivity, answerIsTrue)
val options = ActivityOptions

.makeClipRevealAnimation(view, 0, 0, view.width, view.height)

startActivityForResult(intent, REQUEST CODE CHEAT, options.toBundle())
}

updateQuestion()

}

DL EACES o, IR AT ] ActivityOptions 2 3k 5 3% i fal J2 3 activity . 3% JT
makeClipRevealAnimation(...) A Pl il CheatActivity H P04 oh m & R . £ A
makeClipRevealAnimation(. )'436’171'%35(@? E T OLE B x4 ik BLZ$s CHEAT!4%4 ).
R activity 1 B 1 x Al y JJT (AT FahmJaxt 4 ), ARG activity BRI = 5

TR, XEEEMH T4 lambda {52 view, MAZEKIANG it 45, Euﬁ g el
A0 LR 3, lambda (HZ 3R L . AR —E TR AR 44, (EACRE T S T
XAl F(EZ 19 lambda {4, B 0T ATCEARPATE S0 & L, BT 44 o

)5, & options.toBundle( )TF_], ActivityOptions {5 B 3T41%] Bundle Xf 4 H., SR)5

{45 startActivityForResult(...). FJ5, ActivityManager &% 38 i tnfaf & 58 A% 4
activity 1 o
RATREE R R T, A ActivityOptions.makeClipRevealAnimation(...) Ay i/

Android Lint #4857, 7EpRE4 NI TIHRE, fidizkdl, 14 ?%‘QEH*A?IIT(@E]TF - Android
H#]SDK API 23 %A A makeCllpRevealAnlmatlon ) PREI LI, 3 B AR FE (I iR AR( APT
22 P AR ) B Lis it ALk A

[H 4 SDK %t HﬁZIKJy API 28 9%, St A B A A )L, 1) Android Lint H11&Y H SDK
FARRRAS, A SRS T ),
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HOR Lint #2785 T 2810l Call requires API level 23 (Current min is 21)Z&{E 8, (HE/RAT LIZ
W, A, HT R Lint A7 SRR

ZEATHBRIX AR E e —FhINE 22T SDK SAIRARAS] 23, SR1i7, $27F+ SDK AR
AR U AL T AR, ARV HIANBE L ATE APT 23 AT B A B b, I AWEAAATE
BERGRIFANERNE 1 K, PR BIXOFEA HAE MR TE RS

FEA I B2 s = APTRBIRAS & TR AE Android B8 & MUAS A5 R i g v, ARG v 2. 7-2
NS
KEBFR 72 HERARSNHRIFMA (MainActivitykt )

class MainActivity : AppCompatActivity() {

@SuppressLint("RestrictedApi")
override fun onCreate(savedInstanceState: Bundle?) {

cheatButton.setOnClickListener { view ->

if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.M) {
val options = ActivityOptions
.makeClipRevealAnimation(view, 0, 0, view.width, view.height)

startActivityForResult(intent, REQUEST CODE CHEAT, options.toBundle())
} else {
startActivityForResult(intent, REQUEST_CODE_CHEAT)

}
}
updateQuestion()
}
Build.VERSION.SDK INT % #fR#E T Android & HIMUAS . IlRHZH A% Marshmallow
AR ) A T A

IAES RS HATE AP 23 el i S AR 1 sess Bists A2 . S LE
API 21 R4 FAT%4AT , Android Lint I iZ i & 708,

£ Marshmallow 85 15 RGEMUA 11 Fi54T GeoQuiz . 22 AE A S, HilE
B B shEBeR

g — N, BT REE A HFTIHAE b, b T 255, AT LR e A R vl o i
IR BN, SHETFEEET ( System — Advanced — Developer options ), $£%/] Transition
animation scale & &M, F HAH X & & Animation Scale 10x, UNE&l 7-2 Fi/R .
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9:00 A AUV N |

& Developer options Q

Window animation scale
Animation scale 1x

Transition animation scale
Animation scale 10x

Animator duration scale
Animation scale 1x

Simulate secondary displays
None

Smallest width
411 dp

Simulate a display with a cutout
None

Hardware accelerated rendering

Force GPU rendering
Force use of GPU for 2d drawing

< (] ]

E7-2 Vg5

WEE, SNEACRAEE RO 42—, X T A IXEEE A EEshmgeRL 7. Hhs
1T GeoQuiz N, &FE S shim . fEAXT L, Wnl DIPRE 2IHICHS, &F Z R activity
JRBIACR . dhE ) Z T, ICAHERIA Bt S sl i B R N BRI

W] ATE Lollipop ¥ 4 ( HEIIELSLA ) Fiz4T GeoQuiz Wi 249K, hmAFRCEE AR T,
{ERT g5 UE R AT RE IE 81 7.

eSS 27 5, ARIESE B i R GRAKS A e 4 i B APL I

7.2.6 JETPACK FE

FIWr APT AT A RS2 5 AR T, B2 /0A5 WA EE B AR FRA X AN R A B I
H5E, RERETFREERAF RGN TAERZERT . Hik, ARl HPEi7E—NHY
RIHRRZES

TE5E 4 ZhIRATEWIAE THE T Jetpack JEFT AndroidX., 4 T HEALHIIGE ( H Al ViewModel ),
Jetpack FERSZREFIDIREM A, REiLH RS20 PR, BMEAREE 2,
2/DREMEILETF & D E —2 AP S5 RIWrAS
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W% AndroidX JESCHFRZ BT SZRE R — LBl . HZEATRE, ABGRRE A . XFER
W, FURHRA APTZUN, FIBAS RS HAT AR T, Breise & P RS —30T,
PAR A SN Y N7

ASEME, Jetpack PRI A MM TERE, s0F UL, EIHAIA A R ZE R B )
fE. 44K, Android 1B\ H RIS IAAES, —EH 2 JI7E1 Jetpack FEHR T APL, [HUZRIIR S
KIFEE APTRTI . QSRR BEGH B e T, B R brafeale S S LIRS, %575 Jetpack fRAS
B APLIIA T .

7.3 {#H Android FF & & 314

M Android Lint #51(5 B il A BIAH A T E i) APTZUH . AT 7E Android JT 44 SCRY
RAFS APLLU A R R AL

LRl R SR A B T & . B AN BEICAE Android SDK I RAIEE, A
BEUUE AR RGE T o K, 2#<s Al SDK SCRY, AW 2158 i RITRJE i 822

Android FF & #H SCRZULF5 M4 & MfE EK IR . SCRY /7S Kk : “Ff . Android Studio.,
Google Play . Android Jetpack, Zx% SCRYHUHTE . AARA LSy, —E SAFAINHEEX LET0RL, TT
KALH FITE Google Play i)E AN, B—&0#E & T Android JF & J7 J7 I I N 25 o

QP EAPAEL . EAET G2 S Android AR IR FERA .

Q Android Studio: JF/& THAHSCHI TR, MARBIF L T RARARL I %

Q Google Play: 1 By 2 i FH LA B ASEAR 549 1 T 5332 FH P 00 f— 245 S R/ N 3

O Android Jetpack: 4121 Jetpack J& LA & Android A BAJE A8 $2 E - Z AR S /Y . A H

T ERST Jetpack [, HIREFRSEENE, 2K,
Q %R FFRECR ET, EXE, aTDHRADF RER P &AM RELS, DS
FIF e BRSNS . FHEFEAT, ATRATSARYE = T 2K F o

Q Hri . BHSCREHEIENE R, JrER T Android H AR MBI a4

PRALTT DRI & SR T RN A M 25 26 fd . 78 Android Studio ) SDK Manager ( Tools —
SDK Manager ) ', i SDK Tools j#E5 IT , %+ Documentation for Android SDK, #&J5 s Apply
Fifh . B DU R TN AN, TRRIAE BIJTFIR T 8. THEGERUE, 4% T2k SDK
THEBHZ CIEANFEAEMEE., 7TLI7E SDK Manager & F ) B —A~ docs H%, Hf
BT AR &5 SR .

TESCRY MG |, HfE makeClipRevealAnimation (. .. )28 @AY APT 2%, s SCRY
WA DA RIER R T, B ActivityOptions (IRATREEH—RIERLR ), MTRAIEZ
KSR IUE, WKL 7-3 Fis . %R AG 0 EEEE ] DLRERE RN IR 0 43
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i ActivityOptions | Android De. X

€ > C 0 a hw android. e/android/app, yOptions * 8N & i

-
l'l Developers Platform Android Studio Google Play Android Jetpack Docs News Q_ search

Documentation

OVERVIEW GUIDES REFERENCE SAMPLES DESIGN & QUALITY

Overview .
Summary

Android Platform Android Developers > Doce > Reference i

Public methods

* ) ActivityOptions added n APt el 16 i

Class Index Constants
Package Index public class ActivityOptions A NG RS,
android extonds Object EXTRA_USAGE_TIME_REPO..

android.accessibilityservice Public methods

android.accounts java.lang.Object

i getLaunchBounds
android. animation ' android.app.ActivityOptions getLaunchDisplayld
android. annotation getLockTaskMode
android.app makeBasic

Overview ; ) . makeClipRevealAnimation
Interfaces Helper class for building an options Bundle that can be used with Context.startActivity(Intent, Bundle) and 5
ot methods makeCustomAnimation
related mef
Classes makeScaleUpAnimation
ActionBar

makeSceneTransitionAnima. ..
ActionBar.LayoutParams

ActionBar.Tab Summary

makeSceneTransitionAnima...

makeTaskLaunchBehind

Activity makeThumbnailScaleUpAni
ActivityGroup Constants requestUsageTimeReport
ActivityManager setAppVerificationBundle
ActivityManager AppTask String EXTRA_USAGE_TIME_REPORT setlaunchBounds

ActivityManager.Memoryinfo

Along in the extras delivered by requestUsageTimeReport (PendingIntent) that contains the SR TR T
total time (in ms) the user spent in the app flow. setlockTaskEnabled
ActivityManager RecentTas toBundle

ActivityManager.RunningAp. String EXTRA_USAGE_TIME_REPORT_PACKAGES

ActivityManager. ProcessEr.

update

ActivityManager. RunningSer.. ABundle in the extras delivered by requestUsageTimeReport(PendingIntent) that contains

detailed information about the time spent in each package associated with the app; each key is a
ActivityManager. TaskDescri... package name, whose value is a long containing the time (in ms).

ActivityManager RunningTa...

ActivityOptions

AlarmiM
ermanager Public methods

AlarmManager AlarmClockl...
AleriDialog

& 7-3  ActivityOptions 2% 3RS Ui

] NS, $FFIEL$ makeClipRevealAnimation(. ..) R4k, &FEIRMHEAR, MiZH
BAWMAHTTLES, ZREE 5 IR APLYUHE AP 23 2,

WIRAHAE ActivityOptions AYMREET VAR T API21 94, W% APL YU UES I . 760t
AN RGINZFNER 7, FE] AL UERE, HAT'E BoRh APl level: 28, JEJF FHik
B OBERRECT 21, FTUUER], BT APL21 HLUGSI AR IEER ST e, I A2 bk .

APT e R A, AT DAL ARAE B2 20 B2 APT GO nT . fln, 7E5%
R TR Activity 28, DL APL21 90 U8 45 R R, 1 1 onMultiWindowModeChanged(. . .)
FIARZ 57 AP 21 A FFUREINEY - 1i7E Nougat SDK H7, onMultiWindowModeChanged (. . .)
JE T, T B A activity 4B 28 DR (B ).

TEIGSER T o i, — AR B RIT LHE Y . TEMEERMPRRG T, DURAR TR
BEs RIS A S A, A A B DG SCRY R Google I FE AN W BT Ak i Android
SCRY, HTHRR AT S P AR B, SATe kb
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7.4 HREKSES): MERIFHRA

16 GeoQuiz W M T4 J7 EERIn— TextView ¥, PS4 51T RS0 API
205, WE 7-4 B

9:00 PUEL R

GeoQuiz

Are you sure you want to do this?

SHOW ANSWER

API Level 28

Kl 7-4  SERUS B AL

N T A R A W & e AS , T DIASRE BEAE 7 ) LB TextView fH. 1T
Android SCRYHY TextView % XU, AR TextView MYSCAME KA, FHRAT L2 FAF
fil CharSequence FIBASEREL,

734k, AIEH TextView 7% SCRY HLA H ) HAL XML J& PR 5 SOA B RS sl

7.5 HREKZR3): BREMEEIRE

R P R Z AR =R IER P RS R AIUEL, 16 CHEATHZE B s Ry, #i
Ja, ZERf A E AL



B8HE
Ul fragment 5 fragment
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AREE, WATFEIF A —"14K Criminallntent BN . 20 FH AT ERAHIC SRS FP I A E [>T
TR T BRI A, 83 A CFTENTESCiE, S8R AN JLFTEIHLH £ B4t
HE

HI Criminallntent I HiC s> B A IS AR . H BTFIR R, Bl CRFERRR AP AR Y
FN, VST E-mail, Twitter. Facebook s HAMN H#EHPTIL . B UM, €5 TR, &% T
O, BT AR L DTSk B TAE T .

Criminallntent W HLECEE 2, 28 11 BAUREIERSERL. A0l 8-1 Faw, WA P St e 5]
FLIACSEIRANA S . EFFES BoR B0 SRR 93036, F P nlBiic sk el i B M gm Bl 10 5% .

wvan 12:05
Criminalintent +  SHOWSUBTMLE < Criminalintent
Scooter stolen while going to the restroom -
Mon Nov D5 DO:0G:00 EST 2018 . " TR
Paper clip Ponzi scheme QO i Coffee cup thief
Thu Ot 11 D0-00:00 EDT 2018 ——
(o]

Fragment fraud

DETAILS
Fri Bea 27 000000 EST 2018

WED NOV 14 00:00:00 EST 2018
Popcorn left unattended, microwave on Q
fire 0 Salved
Thu Jan 24 00:00:00 EST 2019
CHOOSE SUSPECT

Coffes cup thief QD
Weed Mo T4 DO:0000 EST 2018 % SEND CRIME REPORT

[%] 8-1 Criminallntent, —/~%1FBH4HZSEN
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8.1 UlgitHI RiEMEFE K

PRATRES AR, TR —A~HPIAS activity 4LRAIFI RSN HEts 1T, — A~ odds #hid %
YIFRF G, BT, SRR SR S LAY activity SEH, $#%
RS RY E HH 4 activity R [ 2130 5851 3% activity FL1fT . AE F—Kic%, [FEEERAERITT

S AT, (HANSR TR A P A e 2 B, B A7

Q B P OEAE AR 5 24T Criminallntent 37 FH o SEHURE A A M KR SFFHLIT 5558

K, GeBEIRIET BRI FRAE A ( Foll A FER e TR A ) |, WKl 8-2 P,

4 AR &

ES 104 LES 104N

K 8-2  THUMIPF-ARise s b BHAR 1) 51 2 ) 4 S5t

Q B EEFHL LR/ ICRHAGER, JFEEESR P T 40w E 8. WRIEm
R MBI, WA R N — Akt 1 B sh—k A, NTE A o)
S SRE K
ATDE, RIGZAEN UL e BRI S 3L . watui, b 7idn P sk es
BITER, activity FLif il AZEIB TR 2%, BB dHrdl s,
activity H B A BAS XA R IG T activity P AT LIRS AT U046, (B350 A AR A
GAE activity 2, 4558, KA activity R4S R E 1Y TP L0 B S 405E

8.2 5| fragment

K H fragment [fiANJ2& activity SR HLN H UL A] LER FHEA AT

fragment J&—FIEHIGEAT 4, activity A BIREPATIES . X
A2 0 ST AT DA — R B B i — 3o

FHH P AR fragment XFRA Ul fragment. B4 B O ASHLET AR R SCHESEBIATTTR ).
fragment ALEE & T H P AT IS B WAL UL TR,

activity LI BEFURAE (L Bt fragment MUEIHRA o AT LT EHHA—A fragment, U1RAZA~
fragment B4 A, activity Mgt EELZ M E

RGN A P AR, ATBEEH fragment & activity 425 s d 4 FH - i, R34
AT, activity SLEE RN . A HH0 2538 2 Android SR activity {5 FHELI

W RTEE
AT 55 300 W i B P S
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T REF W Z A SRR Rl — B b oSR5SR . AT activity #LE 23
—/N3113k fragment F1I—~BA4H fragment 21 5%, FHANLIE 17 57 SR 51 A BHAN N 25

B[R] A9 5 Tk s X R A B, activity )\J‘U — 4 fragment B 55—~
W12 fragment, 1Kl 8-3 FiyR. XA, WLEVIHRAYE B, WA activity T . 47 fragment
B, — VI A M,

: } ! ! ! 5
1 " | R — ! " |
i Bl :i w4 i A P A A R i s :i R i
1 fragment |} fragment ! > ! fragment " fragment :
i AL i AR ! IRAL I fragment i AR " AT !
| H | DL RFIZ T | ﬁ |
o ___ N o ! e o R !
activity U HL &l activity Y31 &

[ 8-3 W fragment Y4

FrFNFIA AN AL, f# ] UL fragment 65 FH A UT S0 ipg s, RIS A LA 28 7
N lan, FIFBRAFG RS, o] DAy M b oy 00 S . Sl A A S 2 i A S _
Ab, —LEH) Android Jetpack API, LU ifEthil#s (navigation controller ), HAESESEH: 7 HF
fragment, AL, iHH0GOHEA# ] fragment Al Jetpack API,

8.3 EHF FH % Criminallntent
Criminallntent i FH FbE IR 2%, A2 eI & N HC SRRy . Se iU i AL i an il 8-4 Fiw .

9:00 wucdl

Criminallntent

TTTTT

nnnnnnn

&l 8-4 AFEFESEMAY Criminallntent [ F AL
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8-4 FIr /s B FH P i & —PY CrimeF ragment £ UI fragment 45 H 14 , 1fif CrimeF ragment
S22 H—~1Y MainActivity [ activity KFEE .

FHBFLAE, U MRIE 8-5 XAFHL# . activity 7EHALRZ g Bt —AE, FORICE
fragment fL[E] . fragment A% B A 7E R 45 b B R LB O EE T o Ik, A KB LR E 7E activity
RIMEEH S, fragment f1LE A BE BN TERF 5

! ]
| I
| I
| I
| I
MainActivity ! ! <::I activity_main.xml
i |
1 1
1 1

| et
| e ]

Y

CrimeFragment

fragment_crime.xml

onTextChanged()

crime
onCheckedChanged()

Y

Crime

¥ 8-5 MainActivity ¥L% % CrimeFragment

Criminallntent 2RI H, X2 EE T DI PR, & 8-6 &/~ T Criminallntent
1 H W R T G R B IR o AT LIASZS242, B TG, Sl X & 58 — A3,

f?:i.’x! Crime

title

id
baEa[ES crime

MainActivity
dateButton titleField
solvedCheckBex
I textChangedListener
‘T‘}L@ =) checkedChangedListener 9 L
A

EditText FrameLayout
(crime_title) (fragment_container)

Button
(crime_date)

CheckBox
(crime_solved)

¥l 8-6  CriminalIntent W FH T R IEIf# ( ASEE N 52 )
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ALVER], [ activity 7 GeoQuiz N FHH (A 22 A2, CrimeFragment i s # I
BHH PR, DSBS TR,

[ 8-6 HF ) Crime. CrimeFragment LA} MainActivity J2IRMTEIF &8 =12,

Crime SEHUCEREFINAEIS] . FTEARTEF, —A4> crime 5 — R, — MR ID, —4~H
WA — AR B~ S AR A R (. AU — MR TEL R, e KA rh A 24
o M TIRAIERDY” S AR ID JZRE] Crime SEBIAYME—ICE .

A A L, AT HH—A Crime SEfl, BS#AFIIE CrimeFragment A% D148 &
(crime) 1,

MainActivity ME M FrameLayout #4440, FrameLayout #R45 CrimeFragment #i A
GHET BRI E

CrimeFragment ¥ H—1 LinearLayout ¥4 MH = FMEIH M. X = FHREGEHE
—> EditText #f4. —4> Button #{4:H1—4 CheckBox &4, CrimeFragment 25 1EtiEE
InEeE, JFcA Eres, S7em P EAER, SOEmsAl 28

32 I B

MR T X%, ERHERIESHN T . 288 File — New — New Project... S LI B HEHT )
Android W . WE 8-7 Fi7~, 1HEFE Empty Activity MU, i Next #44kss,

[ NON ) Create New Project

Choose your project
Phone and Tablet Wear OS TV Android Auto Android Things

Add No Activity

Basic Activity Empty Activity

Empty Activity

Creates a new empty activity

Cancel Previous m Finish
% 8-7 A% Criminallntent 3/ JH
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Z MK 8-8 ML B W H, ¥ HA4 A Criminallntent, {1443 A com.bignerdranch.android.
criminalintent, JF& 15451 Kotlin, SDK /A8 € 4 API 21: Android 5.0 (Lollipop), /a#fi
INAJ1E T Use AndroidX artifacts,

[ JON ) Create New Project

Configure your project

Name

Criminalintent

Package name
com.bignerdranch.android.criminalintent

.| CrimeAetivity
Save location

~/AndroidStudioProjects/Criminallntent2
activity_crime

Language

Kotlin v

. Minimum API level
Empty Activity

API 21: Android 5.0 (Lollipop) v

© Your app will run on approximately 85.0% of devices.
Help me choose

Creates a new empty activity [[J This project will support instant apps
Use AndroidX artifacts

Cancel Previous ex m
% 8-8 Al CrimeActivity I H

sl Finish A B H o
F—, 7r583% MainActivity Z AT, 143k Criminallntent i FHEIEHE 2 Crime 25,

8.4 €I Crime HEZ

I H THE %, HEHT com.bignerdranch.android.criminalintent £, #£4% New — Kotlin
File/Class 5251051, A#—1~44 4 Crime kt BY3CHF

TERSFT IR Crime kt H, TINFBUCE crime (¥ ID . crime bl . &4 H AL FOIRZS,
il H— a3 RS 1D AT H IIRPIE . 28 T HRRIn—1> data C8#ES, ik Crime Wi h—
MRS, WCRSTEH 8-1 i,
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REDEE 8-1 A Crime Z¥E2% ( Crimekt)

data class Crime(val id: UUID = UUID.randomUUID(),
var title: String = "",
var date: Date = Date(),
var isSolved: Boolean = false)

S, TEFIARN S AR Date 280}, #%$#E java.util.Date 25,

UUID J& Android HEZEHL TR, A T, AMME— ID{EM I EZL 7, TerbismEcs,
JH UUID. randomUUID () A& il — Bl HLIE— 1D fH ..

i HBRIAIY Date #itk PRELWI AL Date A8 ie . W'E Date AR {H M YHT H I, EH crime (1)
BRIN A=A IA]

DA FJEZREE Criminallntent #5812 &2 Crime 28755 43S SE 30 TAE .

2, BRTHEARZ, RATERIE THEW LI fragment Y activity, 4% T3k, 4k&Ek2%>) activity
FE45 fragment 4 AR SZIR

8.5 fl# Ul fragment

AN#E UI fragment 5 6% activity 25 B AH A .

Q & X UL e 3

O A& fragment I & A S —2 @ LA R ;
Q w5 LIS EI LR

8.5.1 XEMX CrimeFragment B)% /5

CrimeFragment #EIF K B/REEHE Crime ZELHIHA91E E o
HE, 17T res/values/strings.xml, Z RIS R 8-2, WINTTE B FAF R UTUR

REYFBER 8-2 IWINFAFHIEIE (res/values/strings.xml )

<resources>
<string name="app_name">CriminalIntent</string>
<string name="crime_title_hint">Enter a title for the crime.</string>
<string name="crime_title_label">Title</string>
<string name="crime_details_label">Details</string>
<string name="crime_solved_label">Solved</string>
</resources>

SRIG, X Ul, CrimeFragment (LA mEL S — N E LinearLayout #f4, XN
NEH AT P4 TextView, —4 EditText. —4> Button Fl—/> CheckBox,

A Ry SO, ET H TR 9, AR res/layout SCIAEE , #5485 New — Layout resource
file SEHAIN , N4 AT JR SCAF A fragment crime.xml, %i A LinearLayout fEAARICE T 4.

Android Studio &8I, AN LinearLayout., 7E res/layout/fragment crime.xml
S, BSINALRY, fragment A7 JRy YA IR, 25 R A0 0S5 . 8-3 FiR o
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KAB/EER 8-3  fragment &I A A ) S (res/layout/fragment_crime.xml )

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout height="match parent"
android:layout_margin="16dp">

<TextView
style="?android:listSeparatorTextViewStyle"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="@string/crime_title_label"/>

<EditText
android:id="@+id/crime_title"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="@string/crime_title_hint"/>

<TextView
style="?android:listSeparatorTextViewStyle"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="@string/crime_details_label"/>

<Button
android:id="@+id/crime_date"
android:layout_width="match_parent"
android:layout_height="wrap_content"
tools:text="Wed Nov 14 11:56 EST 2018"/>

<CheckBox
android:id="@+id/crime_solved"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="@string/crime_solved_label"/>

</LinearLayout>

(55—~ TextView E X H P THi#E:: style="? android: listSeparatorTextViewStyle",
AREHHL, 2F5E 10479, REEHET )

ZHd, AT tools fyszsihl, FRELnI LMRME—SSCAE R, EHUERME A, X B, &
fi1h date FHLASIN T HBISCS, Xk, ZEFUNGSHA, HPHFHEAA T/RHISCT, Y% Design
A, PN C 52 CrimeFragment £ )5y, L&l 8-9 fis .
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€®- O~ 0O Pixelv m 28+ @© AppTheme~ & Default (en-us) ~ ©Os555% ® ® A
©

TITLE

Enter a title for the crime

DETAILS
WED NOV 14 11:56 EST 2018

[7] solved

K 8-9 il CrimeFragment /)7

8.5.2 fI# CrimeFragment 3

Jy CrimeFragment Z58E 55—~ Kotlin X4, XK, SCH2EAIESE Class, Android Studio
2 AFBEE R E L, BekfCi, iF CrimeFragment 254%7K Fragment 2%, WfLALHEA 8-4
Fim o

RE%;58 8-4 47K Fragment 25 ( CrimeFragment.kt)

class CrimeFragment : Fragment() {

}

WNE 8-10 s, BHURiB4ER Fragment 24, Android Studio 2x3k#IH1MF4% Fragment
Z%. android.app.Fragment F1 androidx.fragment.app.Fragment, Fi#& & Android #:4F &
SN B Fragment, TMFRATEFAIE Jetpack R Fragment, FrLL%E#fE#H . (ZHIE, Jetpack
PEAE androidx FT3kAUH Y, )
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class CrimeFragment : Fragment() {
+ Imports

androidx.fragment.app.Fragment »

€ android.app.Fragment
[ 8-10  #k#¥F Jetpack PEFP) Fragment 2%

WA AF] Android Studio FEE/RHE, F RS AT android.app.Fragment 28, ifJGHBR
S AGEA], BRG] OptiontReturn (5 Alt+Enter ) PREEFEFINEH T A TIHAT S, Ri1H
HJE androidx. fragment.app.Fragment,

1. 2 fragment

BT &) Android N FH#SN 1% Jetpack (androidx ) {RASH fragment, UNSARTZELEYIHNF,
PRATRES B BN SN IUACHY fragment: RGHELLRRATN v4 SCRFERRAS . B 2iXLE Fragment 28
Hist R AR, ARERIN 1275 JES TR B Jetpack JRAS .

fragment /&7 API 11 KRG RATTI AR, X0} Google K16 T 5 — &Mk . AILIUL,
ULIITERTE, BB R 5. FHAR, 1847 APL 11 BCH S RIRAS R85 H
MRS RGN B AUHELERR fragment, FffS, 4 T CREERS, — D3RRI Fragment SCILBL AN INE
va TFEEMURS , AR, JETEEL AETRAS Android REEHT, XPI AR E fragment — ELHSAT HrdF
PR A T 2.

SR, Bt Android 9.0 ( AP128) k7, Google NIF - RGHELLRIAY fragment T, B8
BT o Ao, B AF AR fragment BT S T Jetpack FEH . AR A TR R
B Xt Jetpack KA fragment #4171 o

R, S AR 1Z 2 Jetpack PERRASHY fragment, A AT H-M i R BT, xHE, A4
REPRUEH I fragment FHHRRYE, AHOC bug S 2 LB R .

2. 23 fragment & 4n B B 65 £

CrimeFragment ZJ& SR ALK G238 B R4l g . H T RoRFRE crime FPAAR(E S, Jf
FEFH P B S5 85 S BIEA THE 8T .

£ GeoQuiz W 1, activity 38 i o A: i il B pR R 8 B T R 8 B A T AE . miAE
CriminalIntent i i, X2 TAE R fragment 4= iy & 191 PRI SE LAY o fragment A 1422 4= A J&T 3
PRSI 5 FRAT TN Activity PR%L, EL& onCreate(Bundle?) PREL ( fragment A iy & 1 pRi
Bt 8.6.2 95 )o

TE CrimeFragment kt W, Hrid—~ Crime S /@PELLI S —1> Fragment.onCreate (Bundle?)
SEIPRER

Y5 76 15 PRALT . Android Studio BEFSHRMILEEF], 7EH A onCreate(Bundle?) PRELA AT,
Android Studio 233 HH A BREE H,  Anl&l 8-11 s
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class CrimeFragment : Fragment() {

private lateinit var crime: Crime

oncrel

m o override fun onCreate(savedInstanceState: Bundle?) {...} <c Fragme..
m @] override fun onCreateAnimation(transit: Int, enter: Boolean, ne..

m ©[ override fun onCreateAnimator(transit: Int, enter: Boolean, nex.

m ©[ override fun onCreateContextMenu(menu: ContextMenu?, v: View?, ..

m ©[ override fun onCreateOptionsMenu(menu: Menu?, inflater: MenuInf..

m @[ override fun onCreateView(inflater: LayoutInflater, container: ..

m @[ override fun onActivityCreated(savedInstanceState: Bundle?) {....

m ©f override fun onViewCreated(view: View, savedInstanceState: Bund..
Press . to choose the selected (or first) suggestion and insert a dot afterwards >> T

% 8-11 735 onCreate(Bundle?) pR%L

P2 I ZE4EE P onCreate (Bundle?) PR%L, Android Studio 43 [ shAI G sREFAR , 0451 I
K, EHRAS R E— 8 crime, Z5HANCASE A 8-5 Bk,
R#3;58 8-5 7E 1 Fragment.onCreate(Bundle?) ( CrimeFragmentkt)

class CrimeFragment : Fragment() {
private lateinit var crime: Crime

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
crime = Crime()

}

VI SIS A DA LS A —10.

HG, Fragment.onCreate(Bundle?) 2/A3LpR%L, 1ff Activity.onCreate(Bundle?) &
ZARA R, CAREAT AT WAEEST, R4 Kotlin pRECERINEAILAY, ) Fragment.onCreate
(Bundle?) PREUHAN Fragment Az &I sREULAUE A FEpREL, FIMFEE fragment 1 activity
ZIHHEN.

HWK, KIF activity, fragment [FIFEEA A7 SARBCRA ) bundle, WEEH Activity.
onSaveInstanceState(Bundle) pREUIREE, RLATLIRIETT 2% 5 Fragment.onSaveInstance-
State(Bundle) ik,

)5, fragment ALK 78 B 7E Fragment.onCreate (Bundle?) pRE P A= i, MARTRATTEZ
PRECPCE T fragment SCH, (A FITCE fragment BRI 75—~ Fragment A=y &3 pRECE K
#J: onCreateView(LayoutInflater, ViewGroup?, Bundle?),

Z R T fragment FRIEIAR SR, SRIGHESEHIIL I View iR I FE4 activity.o
LayoutInflater J ViewGroup s&SLfil kA R L2241, Bundle RIRAFREVKRE B, vIibZ
PRIE PR AR T EH LA

1E CrimeFragmentkt 1, ¥l onCreateView(...)REsEPCAD, M fragment crime.xml
Ay HP S IR B, ARG B 8-6 T . (AT FTIAL 8-11 s i 7 ik e LR AICE 3o )
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RAZ7FE 8-6 75 onCreateView(. .. ) BR% ( CrimeFragment.kt )

class CrimeFragment : Fragment() {
private lateinit var crime: Crime

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
crime = Crime()

}

override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {
val view = inflater.inflate(R.layout.fragment_crime, container, false)
return view

}

fE onCreateView(...) BR&, fragment AL ELE H458E 114 LayoutInflater.inflate
(.. )EREOHME AT SRR ID AR 45 AN BUR I B AR, AT s o A R &I 5k
IERRECE TR 5 = ASEEE VR A A 15 37 RDR A s AR S I8 AR . X BAE AT
false 24§, M4 fragment AIHLIELKEH activity FIZASHLEIFEA . RSJ5, activity 23403,

3. 7 fragment L5k ER 4

PRAEAHAE 1, fragment HH EditText. CheckBox Fil Button &R, BTt Z7E onCreateView
(... ) PRECE B

H A EditText #0F. MBS, (FH findviewById 5IHE, AR5 8-7 FiR .

REZFE 8-7 HWUIFHI ] EditText #1F ( CrimeFragment.kt )

class CrimeFragment : Fragment() {

private lateinit var crime: Crime
private lateinit var titleField: EditText

override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {
val view = inflater.inflate(R.layout.fragment crime, container, false)

titleField = view.findViewById(R.id.crime_title) as EditText
return view

}

Fragment.onCreateView(...) RRECP RS | LEAR T Activity.onCreate(Bundle?)
PRETA AL TR, ME—RY X, REHT fragment PEEIAY View. findViewById (Int) %, LART
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% Activity. findViewById(Int) pR%XT/0-H], BEWAESS & H A View. findView-
ById(Int)pR%L, Ifi Fragment 2R XFERER AL, PILLAZT-shiE .
BT K, 7E onStart () A= 4n R 1R B 45 EditText SRR INENT 2, G A% A 8-8 k.

REB;EE 8-8 45 EditText #fFAINMENT#%F ( CrimeFragment.kt )

class CrimeFragment : Fragment() {

override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {

}

override fun onStart() {
super.onStart()

val titleWatcher = object : TextWatcher {

override fun beforeTextChanged(
sequence: CharSequence?,
start: Int,
count: Int,
after: Int
) {
// This space intentionally left blank

}

override fun onTextChanged (
sequence: CharSequence?,
start: Int,
before: Int,
count: Int

) {

crime.title = sequence.toString()

}

override fun afterTextChanged(sequence: Editable?) {
// This one too
}
}

titleField.addTextChangedListener (titleWatcher)

}

fragment H W IT 5 PR B RN activity o8 —FF, X HUEAIE S TextWatcher WWTa%
RTINS TextWatcher A =N pR%E, A PAE LT P onTextChanged(. . .)
PR
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1t onTextChanged(...) %+, I CharSequence (fRFEH /1 HiA ) fY toString() ek
5 ﬁﬁl%ﬂtﬂzléﬁﬁlﬁﬁﬂéuﬁ Crime PRAEEAYFLAFER

IR, TextWatcher WM&k BAE onStart () LAY, AT EAVAEE T 522380
B fil %, R e i e ie e, MLEIVK AR G S SO0 B Bl ok o e e i a2 AT
EditText i) TextWatcher DI} CheckBox HJ OnCheckChangedListener,

I OnClickListener HAEMINHIF 2 H. . ZHITEIT A& GeoQuiz I, FATH B A g
Wir s, Ao %Eﬂuﬁﬁﬁ% Pl W s . IR, BT A R M T R R A TARAR R TE
onCreate(...)H5EMM.

%‘%E%?‘&E onCreateView(...)ZJ5 Ml onStart () ZHiTKE . EDIRE—IKE , EditText
MINZELZER crime.title WY E &, XEHME, WHRAE X EditText MW (HLinfe
onCreate(...)=% onCreateView(...)4"# ), ABA TextWatcher [¥) beforeTextChanged(...).
onTextChanged Y| afterTextChanged( ) EREUGRESPIT. TE onStart () iR E T2
TUJ&?&L?FFH{RE’J%ZEE, R AL LIRSV e 7‘1‘/\%7;1 W e

PR AL Button #4, 1B BN crime & A B, WifCHSyE BA 8-9 FfR .

KA3;E8 8-9 &' Button 35 ( CrimeFragment.kt )
class CrimeFragment : Fragment() {
private lateinit var crime: Crime

private lateinit var titleField: EditText
private lateinit var dateButton: Button

override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {
val view = inflater.inflate(R.layout.fragment crime, container, false)

titleField = view.findViewById(R.id.crime title) as EditText
dateButton = view.findViewById(R.id.crime_date) as Button

dateButton.apply {
text = crime.date.toString()
isEnabled = false

}

return view

}

5 Button %41, WO BN . HANV AT IR ERE, XHEH P —&StAIE
AR LS T 7658 13 55rp, Button #E & EHHA M, - AVF P R 2EHE crime H .

)G AbFE CheckBox 4. 7F onCreateView(...)H 7|, SR/G7E onStart () Hik &
Wrgs, MR P EE, TEHT solvedCheckBox /H(u, ilﬂﬁﬁ%{ﬁﬁ 8-10 7R, SR CheckBox
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PR WS A2 fragment ARIRZSIREZ Mifil %, (BHEEREE onStart () B, fRASZ RS H T,
Ja SR G AR

{RAD;EE8 8-10 WilF CheckBox fJ7ZEfk ( CrimeFragment.kt )

class CrimeFragment : Fragment() {

private lateinit var crime: Crime

private lateinit var titleField: EditText
private lateinit var dateButton: Button
private lateinit var solvedCheckBox: CheckBox

override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {
val view = inflater.inflate(R.layout.fragment crime, container, false)

titleField = view.findViewById(R.id.crime_title) as EditText

dateButton = view.findViewById(R.id.crime_date) as Button
solvedCheckBox = view.findViewById(R.id.crime_solved) as CheckBox

}

override fun onStart() {
titleField.addTextChangedListener(titleWatcher)

solvedCheckBox.apply {
setOnCheckedChangeListener { _, isChecked ->
crime.isSolved = isChecked

}

}
CrimeFragment ZEAAASSEINIR 52 hL 1, (HIEIR AR REZT T AR FH P A ARG gerf Cas
XS K fragment [ O JGIEAE R L R LE], JE 4707 HECrimeFragment 3% MainActivity,

8.6 #EE& Ul fragment

WFEHE Ul fragment, activity DA% ;

Q 7 HAR R R fragment AR IR 22 HENT B 5

Q & fragment SE A fiy JE1 391 .

ATLAGARASHE fragment S IN4G activity, BXFFE, R A CAERBDLEMTEIAN fragment, LLJBE
J& o LSS AAE S5 o AR AT LIBERR fragment, FHIHAM fragment {8 71T fragment, 2 FHHR
InEFEBRAY fragment.

BRI R 225 1. BUTE, JooksE L MainActivity iR,
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8.6.1 EXEHFE

BIREBERTEFCAS activity [CASHPESIN Ul fragment, {HIAZEEAE activity MR Z e h R
fragment P ZHEN B . $RBNIFFTIF MainActivity FUAR & SCHF res/layout/activity main.xml, fifi
JH—A~ FrameLayout B4 BRiliiJmy. 58 MU Y XML SCIER AAAS TS . 8-11 Fiz o

RALEE 8-11 Q4 fragment 254517 J5) ( res/layout/activity main.xml )

Iroidx. i ntl widget.C .

<FrameLayou
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/fragment_container"
android:layout_width="match_parent"
android:layout_height="match_parent"/>

FrameLayout /ZBR%F CrimeFragment [ &R=ZME, EEIZA A MEEAEHWE, A5
FAHT CrimeFragment 25, i60] LU BG4S HABAY fragment,

W, T activity main.xml 4 &) SO —ANIR 5 T-BA fragment HYZS S A0 I 2H A
{HFEAE activity AR BRI DEAER R 4%, B A BHEIN, B4 activity i ik il L2124
L

i217 Criminallntent N FRESCIACH . AREF B — A& N A2 FrameLayout, 4
&l 8-12 fim
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9:00 PUE4 R

Criminallntent

K 8-12 —%5HY FrameLayout

PUTE HBEE B — 12 FrameLayout, 4 MainActivity i ¥&AH L4 1E(T fragment. FH)5,
TMESHE RS, B fragment FIPLEIL E F] FrameLayout Ho Aid, B A —A> fragment,

(#% Android Studio *4RiXT activity FIFCE, R I T HAZBRIAEA o T anfa) e il T2
B, IR 145, )

8.6.2 [8 FragmentManager A 70 Ul fragment

Fl Honeycomb FF4f5I A Fragment ZERymffe, MPpm TAE, Activity U T
FragmentManager 2%, fll[& 8-13 7R, 1%~ FragmentManager 25 BARS BRAGXS 54 fragment BAS)
FI fragment F555 MlRER (TGS ). ERTOK fragment PLEIESINE] activity FIFLE 2R S50

Activity

v

FragmentManager

VAN
H LR fragmentsPh 5|
¥ X

]
] ]
FragmentTransaction Fragment

¥l 8-13 FragmentManager [&fi#
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¥ Criminallntent b FI2R 1, FRATHFTFZE L FragmentManager B HH fragment BAF1 .

1. fragment =55

FRHL FragmentManager ZJi, FRAHL— fragment 2245 E A5 B, UnfCASE A 8-12 iR, (BR
R TR RRGS, FE ST )

RAD;EE 8-12 Ih—A> CrimeFragment ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity main)

val currentFragment =
supportFragmentManager.findFragmentById(R.id.fragment_container)

if (currentFragment == null) {
val fragment = CrimeFragment()
supportFragmentManager
.beginTransaction()
.add(R.id.fragment_container, fragment)

.commit()
}
}
}
T UARES ) 5 A fragment FRANZS activity, 3X B i R T activity fY FragmentManagero
FAEH supportFragmentManager JETERELAESRHL activity A fragment 5 o WEAEHAT

Jetpack PERUAS I fragment A1 AppCompatActivity 28, FrlAiX B A& suppo rtFragmentManage o

R4 support I E VIR A v4 SCREEE . B7E, CRFPEE EHrT60°h androidx 7 Jetpack FEHL,

DL EARAS R, FREL fragment ASHERRAR . add (... ) BRECS ARSI A B8 S, X BRI A
AIFEZE T — fragment B :

if (currentFragment == null) {
val fragment = CrimeFragment()
supportFragmentManager
.beginTransaction()
.add(R.id.fragment container, fragment)
.commit()

}

fragment F 55 AR ASIN . BFR . BN, s fragment BASIH ) fragment, ‘EATRUF
PREGA AT A, BN, [RIBHRINZAS fragment BUREFE R EL, X 2HH fragment
Bl A ZH RN E R 2 3 P SR DGR

FragmentManager 43 —1> fragment $555 [BLRAR, K0T LIAEE | e Ao W2k fragment
FHEMUGZNDRE, IATEF 55 LR BRI, Ht g Eb s mhR . T A5, Ul
ARSTLFFER T
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FragmentManager.beginTransaction() B4 E]# iR [n] FragmentTransaction 345,
FragmentTransaction 2837 #5742 0 (fluent interface ) MUEERPREAFT, LAILECE Fragment-
Transaction FHRIFIE., K, DL RIS “BIEE— A8 fragment 2555, $fT—
A fragment PHIIERAE, SRIGHRECIZF 557

add(...) PREUEEEANFSIZL, BAMANSE: AR ID FUgi I CrimeFragment,
e IR IDARROZAIRIER T, B A activity main.xml H7(%) FrameLayout #{4AY IR ID,

AR 1D BRI

Q 5VF FragmentManager, fragment #LEIN i IRFE activity P AN E

Q "E—4priH FragmentManager FAFH A9 fragment.

nFHFM FragmentManager F#£H CrimeFragment, ffi A #HLE IR ID 564771 -

val currentFragment =

supportFragmentManager. findFragmentById(R.id.fragment container)

if (currentFragment == null) {
val fragment = CrimeFragment()
supportFragmentManager
.beginTransaction()
.add(R.id.fragment _container, fragment)
.commit()

}

FragmentManager i [l FrameLayout HJ%i ID ki1 CrimeFragment, X7 b A1 g i
P, HSERR E, A SALE SR 1D 5 U fragment & FragmentManager [1— 7P ERSEEL
Bl o WIERZL ] activity IR INZA™ fragment, 5 75 25051 AE1 fragment B @ EA A[F 1D 1)
KRR

PAE, Mk BRXHMCHD B 8-12 Fr ik S fig— 1~ i gk

e, i/ R.id. fragment container FUZ#MLEIYEUR ID, [v] FragmentManager iR Jf:
FRHL fragment, QI ZIRHLY) fragment 7EPAF)H, FragmentManager 5t HHEIR [FI'E

R A BRI fragment W] BE L AZEPAS Hh T We? B AL, 15 A AL B RN A7
Android RS 25 % MainActivity, Mi/EEER, 244 MainActivity.onCreate(Bundle?)
PR, activity BB, © /) FragmentManager 2204 fragment BAFILRAE TR, XFE, activity
HAAT, #1Y FragmentManager & E SSiRBURLERIBASY, SRIGEHE fragment BAF1, MATTIPK S 5]
SRR RPIRAS

MR, WIRFE E 2L YEIR ID 1Y fragment ATEAE, W] fragment 75 NASH, XN 1%
Bt CrimeFragment, 88—~ fragment 3555, KEBrE fragment B INEIBAG 1

MainActivity FA7ELE#E CrimeFragment, ji&17 Criminallntent v FHYSIEX — 5, RiZAl
VU B 5E LAE fragment crime.xml FRAGALIE, WA 8-14 iR,
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av

9:00 PUE4l

Criminallntent

TITLE

DETAILS

[ solved

[ 8-14 MainActivity #G45HY CrimeFragment Fi&]

2. FragmentManager 5 fragment 4 iy B £

& 8-15 JB/R T fragment BYAEAJEIY] . fragment 75 251 T activity RUAE AR A . 7 [RAERY (2
1k EEREATRE . AT B A R, LEIRRETERSEOCHE S TR E RS, TH., X2t
PRET K Z2 F1 activity A= i JE AR

(17 )
L > onPause() )
ng,H:. onResume() )

“—— activity/fragment
HIRATE

L onStop() )
(= N

fFiE onStart) «—___ activity/fragment

; il
AT onDestroyView()

\ J
p

fellfEd onActivityCreated(Bundle?)

activity 5% ]
\
onAttach(Context?), onCreate(Bundle?), onDestroy(), onDetach()

onCreateView(...), onViewCreated(...)

(& EsetContentView() sk % 1 H)

t
J=F2) B

[l 8-15 fragment A= iy J& 1]
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XK KEE T, KN fragment {3 activity TAE, ArLUE RSB RE S ML activity IRZS
AL, 752X 7 4 A= i o] B PR B activity B9 TAE

activity P4 A R sRAC A E R G SR A, 1T fragment A9 ZE A JE1 3] sR AR T4 activity 11
FragmentManager Ti5eii . XF T activity R IG5 1Y fragment, #4ERGEMATIN . B0
fragment fft FragmentManager 4% P A}, onAttach(Context?) . onCreate(Bundle?) i
onCreateView(...) FREESHIHA .

A activity EI’J onCreate (Bundle?) BRHI4T/5 , onActivityCreated (Bundle?) R 2:
. Ko E7E MainActivity.onCreate(Bundle?) X ¥/l CrimeFragment, FfFLA
fragment BRI, ZPRELSHR A

1E activity &b T2 PIRASEE, BN fragment 2 & A AFAWE? XFMEN T, FragmentManager
2337 BVKGEE fragment, 81— R AL EE LA R0 R AL, PUstBR | activity B2 1K (15 activity 1
BOFPRASTREERIE )o BN, mAL T2 RESH activity SN fragment B, DAR fragment A= 1 Ji
HAPRE SR R . onAttach(Context?). onCreate(Bundle?). onCreateView(...).
onViewCreated(...). onActivityCreated(Bundle?). onStart ()Ll onResume(),

—H3B I, $44% activity AY FragmentManager 5t 2R E R G ry i HTE 2, 08 FHHAD
He i R PREL, il fragment 5 activity PR35 —3K

8.7 %H fragment B4 FA 2244

Wit S, IERE ] fragment JEH BB, SR, FZ I AEF T fragment ZJ5, N TE
FHESE, HZENRE, B fragment. X SCPRZTEM M fragment.
fii HH fragment YA R BB LT H o X BLRTURR OCHEFR M, SR X FH A
FRHRVERY) o QSR SRR FH K fragment, AN FCIS 0% % fragment 555 A0 B, #RHR A HR
T TSN, WRGIRZEM/NRI LR, B i 48 Bt Al e il (i
View 2 ),
Mz, —EEAH fragment, WA 8-16 Fiyn, SZERUERH, B FHEBARERZMHH 2~ 314

fragment,
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F1 F2

s F8

& 8-16 DRIEZ

£/ fragment BYIE

HARE R, WmMMAHE . JATAR, XAk Tk, A LA Android APL, Fbin
ViewPager I JetPack ‘FALE , ARKHS T fragment, T, Q1SR ZEHXEE API, sEf5HHH fragment.

T AR fragment 1) APL Ak, X TR R E 2209 RAIN TN, fragment i 2RI .
TR RSN, fragment M HA g FUHH SC AS A 220 T, IR EA A,

ANEWE, S8R, JFHIN fragment FLUNFEEYEHT. M activity 45 B P 558 i i 44 2|
H activity 645 Ul fragment EARAKE, (HEA — KU A MIRBISEE VR . VR AT RS AR AR50
JEEA A activity BEE, R4 AL fragment 45, X R LEE ERE, WIFLER R, HIF
SEFIM, SO XL RS URSRIR T o WK, N—TIF RSt i fragment 455, BEAHIR T,
WSS W AN AN o3 (et 7 AR A0 Pl 4 ol KU X b 17

A, X F2G M fragment, FRATA A CAEN] . SR fragment, Q1RVREEZTF &
BN AR R, 246 13 fragment BEASAKMEAS T, HICAHEE ., XFF KA, fragment
ORI RIGVEREHCIE L e, 25500 B R LAk S i & U,

MERTEF G, AR & 2 fragment, A, RUEE—3 R A — /DA,
AR UL, A fragment 1o SR, XTTREE Ly, AHZHE, HE%2H fragment, X
FERE TR AR R, WRBIHRIAS RS2 I AR
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241, CriminalIntent W F AR B ZAAL & — Crime 354, A&, AR H 8 Criminallntent
LA R crime 5136, FFR 2 WREED Crime SEFIAIFRE S I & A B, 4n& 9-1 iR,

9:00

Criminallntent

Crime #0

Wed Nov 28 17,36:53 EST 2018

Crime #1
Wed Nov 28 17:36:53 EST 2018

Crime #2

Wed Nov 28 17:36:53 EST 2018

Crime #3
Wed Nov 28 17:36:53 EST 2018

Crime #4

Wed Nov 28 17:36:53 EST 20

m
th
(]
s
=

Crime #5

Wed Nov 28 17:36:53 EST 2018

Cnme #6

‘Wed Nov 28 17,36.53 EST 2018

Crime #7
Wed Nov 28 17:36:53 EST 2018

Crime #8

Wed Nov 28 17:36:53 EST 2008

Crime #9

Wed Nov 28 17.36:53 EST 2078

Crime #10
Wed Nov 28 17:36

K 9-1 crime 33
&l 9-2 5 Criminallntent Jij FH 75 7 5 A 3 A %1 14
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1R
solved i
crimes
b CrimeListViewModel
crimeListViewModel
= .
activity

CrimeListFragment

| MainActivity |

|

€l 9-2  Criminallntent ¥ %} 42 &l

o RS R B — 4~ ViewModel X154, AIREZEHE B4R, CrimeListViewModel HIRAF
i Crime XT3 %,

YR crime FN FEFFAEN T H #8251 — fragment: CrimeListFragment, MainActivity
24 CrimeListFragment SEf, iEICFESR# L WI/R crime 5135,

(&l 9-2 1/ EABA CrimeFragment We? B2 SHIAIILEIAOCHZE, Frlix BIA BoR, 78
1250, FRATEE S A 6B Criminallntent I FH 51 F 00 K FEH ZHAL 1] )

TEE 9-2 Fr, ] LA F 5 MainActivity 1 CrimelListFragment SCEIALEINT . activity
R L7 fragment ) FrameLayout 2. fragment #LEIH—1~ RecyclerView 4%, i<
2#2] RecyclerView 2§,

9.1 R/NEF Fragment 1 ViewModel

B2, BOTFEII— ViewModel A7 Crime X 4EA . 4 4 24K AT, ViewModel
KJm THAn R e . Frl), 47E app/build.gradle ST FEL S I B2 A4 A0 A LA JARHS, gt
5B 9-1 FF7R .

REZFER 91 Rndan Y RUH (app/build.gradle )

dependencies {

implementation 'androidx.appcompat:appcompat:1.1.0-alpha02'
implementation 'androidx.core:core-ktx:1.1.0-alpha04'
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implementation 'androidx.lifecycle:lifecycle-extensions:2.0.0'

}

wnsEsJa, s T R Gradle SCF

WET¥k, gr@—1 4%~ CrimeListViewModel /) Kotlin 2%, jEIAEHK ViewModel, FRERMN
—AMHiE Crime FIRIEME . 7 init FIaR b FUE & AR n 8, aARAS TS B 9-2 i .

REZ;EE 9-2 A2 1004 Crime ( CrimeListViewModel .kt )

class CrimeListViewModel : ViewModel() {
val crimes = mutableListOf<Crime>()

init {
for (1 in 0 until 100) {
val crime = Crime()
crime.title = "Crime #$i"
crime.isSolved = i % 2 == 0
crimes += crime

HeJa, e List B & AP AEh Crime, HFA A ABRARENT. B4, SEHEFA 100
AZBRE Crime XF4 .,

CrimeListViewModel JEAJE—MEAMMAAEIRA HE, (HEMIERET CrimelistFragment
PR s ) AR . 56 11 Bas2m R AR O A 7 is, 08T Criminallntent i, 4% crime
SN RS PR

T —& A8 CrimeListFragment 2, ¥ H Y5 CrimeListViewModel EHE#Ek. LA
androidx.fragment.app.Fragment ;F2%, il Android Studio fl|## CrimeListFragment 253C
7, ST 9-3 iz
7058 9-3 S CrimeListFragment ( CrimeListFragment.kt )

private const val TAG = "CrimeListFragment"

class CrimeListFragment : Fragment() {

private val crimeListViewModel: CrimeListViewModel by lazy {
ViewModelProviders.of (this).get(CrimeListViewModel::class. java)

}

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
Log.d(TAG, "Total crimes: ${crimelListViewModel.crimes.size}")
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companion object {
fun newInstance(): CrimeListFragment {
return CrimeListFragment()

}
}
AT, CrimeListFragment 242578, H4dsk CrimeLlistViewModel HAFHIF) crime
XTREL
VL EACES R, SR T il activity I FIZRER fragment S5, FRATTEINT —/> newInstance(...)
B XIS, FIZE GeoQuiz B newIntent ()IRAHML, dfasl%di 4% 4y fragment,
BT 12 A

ViewModel 4 7 El# 5 fragment

i activity BCXEH] ViewModel A 2MEREAT I, IRTESS 4 BEAER T, WIE, A
fragment BL A1, ViewModel WA AR EIAREA A —HE T o SR IAJE A QIEEES S (SAFE
16 ) XPIFIRE, [HEIAEEM fragment K4 A IS B9 E T .

HEL fragment MLEATFESR#: I, ViewModel #ia— HAL TG SR R R A8 e 2T
fragment SCHIAAFLE T, ViewModel MARBEMREA Tk, AT LAIEHIAY fragment SEBIHH

B YT fragment PR, IBAHEHE ViewModel HUBEZ 455k . XA FH P Fi B LR Y Y
BN AR S kA . S94h, TEFLEE activity [ FHAN[RIAY fragment 740 2411 fragment B 12 401
Mo WEd, BMEFCE activity i87E, (HPYFCEY fragment FIILICHE ViewModel #RABLETE,
BB T .

Ak, FEURIE fragment 55 B MBI RHRARES , RMEFEAE activity I FHIAD fragment B4t 1724
i fragment, 47 fragment SEFIE ) ViewModel ARSI B A, 32— MRAFER I
N Z FTPIRS SRS . S P 7 B, fragment 45230158, WL )RR fragment F1
B2 EE e B |, ViewModel B (%R tAS LAR5E .

PR, ¥H MainActivity, iFHFEE CrimeListFragment, HIfCHSIEEA 9-4 iR,

REZEE 9-4 i fragment ZH55 NI CrimeListFragment ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {

if (currentFragment == null) {
val fragment = €rimeFragment{) CrimeListFragment.newInstance()
supportFragmentManager
.beginTransaction()
.add(R.id.fragment container, fragment)
.commit()
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M, FfT6HEg %1 MainActivity H /R CrimeListFragment, 7655 12 &, Ffilip
W MainActivity, IEHARMEH PN HN ST Z, S8 E/R CrimeListFragment
CrimeFragment,

iz17 Criminallntent N FH, R&FF] MainActivity FY FramelLayout #L45 T —/TENAER)
CrimeListFragment, ﬁﬂl 9—3 B

9:00 PUEL

Criminallntent

F9-3 TCHNZA MainActivity Fi

{84 CrimeListFragment [ Logcat fii i Hidi, IRSFEH—FHEAH TEM crime X
280,

2019-02-25 15:19:39.950 26140-26140/com.bignerdranch.android.criminalintent
D/CrimeListFragment: Total crimes: 100

9.2 AfnRecyclerView

FAIFFE CrimeListFragment [#) P /R crime 5132, X T 5 3] — RecyclerView 2,
RecyclerView 2R7E 5 —A> Jetpack FEHL, I, B IEZAIN RecyclerView FEKH,
WARASYE . 9-5 FT 7 o
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RED;EE 9-5 7 RecyclerView {6 (app/build.gradle )

dependencies {

implementation 'androidx.lifecycle:lifecycle-extensions:2.0.0'
implementation 'androidx.recyclerview:recyclerview:1.0.0'

}

[FIRE, BMN5EICR IR Gradle SCHF.
RecyclerView f#ET7E CrimeListFragment AR SO E X, AT BB — 10
JSCAE . IniE 9-4 R, ANEE—AN i R B IE SO, 440 fragment crime_list, Root element 5 5E

M androidx.recyclerview.widget.RecyclerView

@ ® New Resource File

File name: fragment_crime_list

Root element: androidx.recyclerview.widget.RecyclerView

Source set: main v

Directory name: | layout

Available qualifiers: Chosen qualifiers:

3 Country Code

@: Network Code
@ Locale

>>

= Layout Direction
[T Qmallact Qrraan Width

? Cancel m

& 9-4 #HN CrimeListFragment 77 530 f:

GRASYE B 9-6 Tz, #TJF layout/fragment crime list.xml 34, % RecyclerView ¥ ID
JEYE . BESRJS T AN 145 RecyclerView WIMEMFICE T, MPAX MRS, S HFS
PR%s

RALFE 9-6  7EA7 5 N RecyclerView (layout/fragment crime list.xml )

<androidx.recyclerview.widget.RecyclerView
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/crime_recycler_view"
android:layout width="match parent"
android:layout_height="match—parent">
android:layout_height="match_parent"/>

roide. rerview widaet. Lervi
CrimeListFragment WIMEE T, B FRBMATIAT . WCIBER 9-7 Fis, B
CrimeListFragment 2%, ffi fragment crime list ffiJ5), %% H: 71/ RecyclerView,
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RAL;FE 9-7 N CrimeListFragment Bt &AL ( CrimeListFragment.kt )

class CrimeListFragment : Fragment() {
private lateinit var crimeRecyclerView: RecyclerView

private val crimelListViewModel: CrimelListViewModel by lazy {
ViewModelProviders.of(this).get(CrimeListViewModel: :class.java)

}

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
Log.d(TAG, "Total crimes: ${crimelListViewModel.crimes.size}")

}

override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {
val view = inflater.inflate(R.layout.fragment_crime_list, container, false)

crimeRecyclerView =
view.findViewById(R.id.crime_recycler_view) as RecyclerView
crimeRecyclerView.layoutManager = LinearlLayoutManager(context)

return view

}

ALVES, LS, HalHEn RecyclerView 7723 —144 4 LayoutManager FUXT4: .
WHERZHE, RecyclerView ¥ ik TAE, WARRETX—2, ST

RecyclerView A& B JCiETERF#E A H BRI RITZHN & EHEXT TERLS
LayoutManager Zb3, LayoutManager AMUEZHEFN R IAIA &, & 571 T3E LATREE o
Hit, ¥%F LayoutManager 753, il: RecyclerView fx2bsh, <7 Dhahss Kl i,

Android #/F RGA U )L~ LayoutManager SEBURA Al ik, 5 =07 PRt AT —LESCBRAS o X
H . FRATHRJE LinearLayoutManager, ‘&0 LI HFIRMIE AR, J5mIEITE S0
F GridLayoutManager, DARIASHTE AR5 F00

9.3 EIEFIRMMEME

RecyclerView /& ViewGroup HF2, B s S RIHE— A View FXF4, Kk Lny
HIFRM View, FF—FIRI view RELFZFIEEAS B NXE (7€ Criminallntent i FH,
FEBYE crime FEA HLAY LI crime S ). ARPEFNRIE B RN ES, XL View FXF 4] fij A n]
Bk,

BRI R P R R, BRI L R crime FHAFRUAREURT H T, aniEl 9-5
s o
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9:00 QLUEL R

Criminallntent

-

Crime#s™ — T T TTTTTTT
‘Wed Nov 28 17:36:53 EST 2018

-

] Crime #9
] ‘Ned Nov 28 17:36:53 EST 2018

Crime #10

) WedNov28 17:36:53EST2018 _ _ _ _ _ _ _ — —

K 9-5 W/RT View [ RecyclerView

W[H CrimeFragment AP, f/R7E RecyclerView FAHIZRIHEA [ C MK ZH L,
HERfHLUL, B—1TH) View MEREE— LS TextView #40) LinearLayout,

A1) #5 FR AR AR SR AN B activity 5%, fragment FREI AR R et AANR . ZEWH THE D, A
B res/layout H 5%, 1E4 New — Layout resource file SEEAI , 7E3 H FOXHEHE , v Ai )=
SCAEM list_item crime, BEEMRICE N LinearLayout, i OK %452,

IACHTE BR 9-8 Fizs, BB SCHF45 LinearLayout BMGAREJE M, AP Textview
S

RELFE 9-8  HHH KI5y SCF (layout/list item crime.xml )

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="match parent"

android:layout:height="wrap_zontent"
android:padding="8dp">

<TextView
android:id="@+id/crime_title"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="Crime Title"/>
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<TextView
android:id="@+id/crime_date"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="Crime Date"/>

</LinearLayout>

HAETEBOT A, REEHC QRN — MK BRI,

9.4 ViewHolder 321}

RecyclerView FAT 55 (BT IO AR 10 View, 513205 View AENS R BiiE B A
TR ANHAZERY S 4% . ViewHolder F25H1 Adapter 125 (3L F—15 ), ViewHolder 25|/
FNFRIGALIE (A2 | HT9) 3500 B S BRI ).

WL BA 9-9 fif/R, #4k7K RecyclerView.ViewHolder, 7E CrimeListFragment HLER/I
—NERE.

RE3;EE 9-9 ViewHolder %35 ( CrimeListFragment.kt )
class CrimelListFragment : Fragment() {
ééérride fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,

savedInstanceState: Bundle?
): View? {

}

private inner class CrimeHolder(view: View)
: RecyclerView.ViewHolder(view) {

}

CrimeHolder B4 PR SCHBOTERATE view, SR HAE HES 1345 RecyclerView.
ViewHolder BUMITE FREL. XFE, XA ViewHolder LM — 1440 itemView @ MERLEES | FH
IR T, anlEl 9-6 s .

ViewHolder

itemView

:

View

K1 9-6 ViewHolder FI'E M) itemView JE
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RecyclerView LA View, & Hax 04 ViewHolder, ME 9-7 i LIFE Y, 2 ViewHolder
WEHDTED itemView B —1 175 FRTH

9:00 WUEL

Criminalintent

B i
! pnme #0 : . . .
E {Ved Nov 28 17:36:53 EST 2018 :‘1_ itemView ViewHolder

RecyclerView |fpm7i— " """ ""--------- > - -
\: {Ved Nov 28 17:36:53 EST 2018 i itemView ViewHolder
| o o o o o o = = = —————— !
I Crime #2 | . . .
' |\f/:\/ed Nov 28 17:36:53 EST 2018 :‘:_ itemView ViewHolder

|
B e e e e e e e |
1 ferime #5 ! . . .
! Wed Nov 28 17:36:53 EST 2018 bei— itemView ViewHolder
Py ey e L
| Crime #6 e . .
i jWed Nov 2817:36:53 EST 2018 :‘_ itemView ViewHolder

i :a/r;?fwgzs 17:36:53 EST 2018 :“:_ itemView
e e e -

; 522%2528 17:36:53 EST 2018 -Li_ itemView

___________________ i

i Iwiﬁj 2817:36:53 EST 2018 -:'*é_ itemView
e e e e e ————— — —

i ggi:lgs 17:36:53 EST 2018 :'44;_ itemView
| Wed Nov 28 17:36:83 EST2018 _ _ _ o o o = — =

Kl 9-7 BIHALAY ViewHolder

nSEN R View R, ABA ViewHolder M TAEWAAAXT R . NS W /R 51 3250 View
TBE 2%, ViewHolder SAbFRZAHHT A itemView FUA[RIR/MHE, FELAMT B 207 =0 it
Crime B, (fln, FRRTFHER EYIRTESLE, A ViewHolder T, /RHUA LA k55
T 2R A AR S SCFE R T )

ARSI B 9-10 7R, BT CrimeHolder, 7E4RTSEMHIM itemView 2S04k 16 B 5]
SR SR H WSCERLEL, e RIS H R E

KEDER 9-10  7EAb i pRACE AR LA ( CrimeListFragment.kt )
private inner class CrimeHolder(view: View)

: RecyclerView.ViewHolder(view) {

val titleTextView: TextView = itemView.findViewById(R.id.crime_title)
val dateTextView: TextView = itemView.findViewById(R.id.crime_date)

}
BAE, FHHUE ) CrimeHolder &5 A RIUESL A H I SCY:, ZFHEBR eI TRERRE
ST, WE 9-8 frs .
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9:00 PLUEL B

Criminallntent

|iCrime #0 title TextView !

{ - .
1Wed Nov 28 17:36:53 EST 2078 [ ftemView CrimeHolder

[# 9-8 ViewHolder EJE4L

HEFTS? CrimeHolder fBE L4 AT RE LI AR A P> TextView THLE L BT
ID /3 5J& R.id.crime_title fiIR.id.crime date, “HERIE T CrimeHolder SEfWE? fE45H:
P PR WL IR 2 S 250 B e TRABEE ARG 7 7 &, BRRIEHEE,

9.5 {#H Adapter iE7t RecyclerView

& 9-7 i T faifk., Bk T —26{5 B, RecyclerView [ CABEE ViewHolder, & Adapter
KA, Adapter Z—EEMIEX SR, HAEAE@E MR, MBAZERBEHE, ARER A5
RecyclerView /K,

Adapter 1135 :

Q ALY ViewHolder;

Q 4P ViewHolder A ZHE

RecyclerView i35 _

Q iF Adapter fil# ViewHolder;

0 % Adapter 45 ViewHolder & ELARAYRIRZ 5508

JERHER]EE Addapter T USSR 9-11 s, 7 CrimelListFragment BEII—4%H
CrimeAdapter FPNERAE, M FH—A> MG PREIEIL crime S5, FAA—AEET,

RA%;EE8 9-11 4% CrimeAdapter ( CrimeListFragment.kt )

class CrimeListFragment : Fragment() {

private inner class CrimeHolder(view: View)
: RecyclerView.ViewHolder (view) {

b

private inner class CrimeAdapter(var crimes: List<Crime>)
: RecyclerView.Adapter<CrimeHolder>() {

override fun onCreateViewHolder(parent: ViewGroup, viewType: Int)
: CrimeHolder {

val view = layoutInflater.inflate(R.layout.list_item_crime, parent, false)
return CrimeHolder(view)
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override fun getItemCount() = crimes.size

override fun onBindViewHolder(holder: CrimeHolder, position: Int) {
val crime = crimes[position]
holder.apply {
titleTextView.text = crime.title
dateTextView.text = crime.date.toString()

}

f£ CrimeAdapter HraENFZEE, FRATEAEZE — 1 RE: onCreateViewHolder(...).
onBindViewHolder(...)fl getItemCount(). N T /¥ (dutfPFEE5i ), ik Android
Studio EbﬁJiﬁiL%E%@ﬁ WAWIRATRCS S, OCARITE CrimeAdapter |, SRJ5H%
Option+Return ( Alt+Enter ) PREEFE, ML % 0% Implement members, #AJ57E Implement
members X IHHE PERE AN HARRE4 , fidh OK IR T, feJm, SRS 9-11 #h N

Adapter.onCreateViewHolder(...) fS{ B Z WR AL, B 5] —1 ViewHolder
BIfR MR, X B, AT list_item_view.xml £y SEBHEALE, 5 HAZ B2 CrimeHolder,
(onCreateViewHolder (... ) FREAISEIRAE ] LIZIS . ZAE[H]— RecyclerView HLIE /R AL
ESi &T]]ﬂ“ﬁﬁ%ﬂ%bﬁﬁﬂﬁ&ﬁ%ﬁﬁ TG B SE 9.1075, )

Adapter.onBindViewHolder(holder: CrimeHolder, position: Int)fi3eRiEiEsE B
F8E NI B crime BE KA 45 T5E ViewHolder, iX B, FRATH JEM crime 2245 B4R 2 7 B 1Y
crime $(#, SRJE (AL )RR A H BAME B E AN TextView #LIEL,

RecyclerView ALE SR B AR A Z/08dER, £k Adapter J#/f] Adapter.getItem-
Count () FR%L. XH, ML RecyclerView, getltemCount()&i& M crime F¥E4E A 2/ D453
WE R

WE 9-9 iR, Crime X4 ARER o ELIHER A £ /D Crime X145, RecyclerView 5¢
SARF, A A WA, CrimeAdapter NN L5 E T I3, BAMUAIGE Crime X4 H
RN, BHEBIEE A 20K B R crime 51350

RecyclerView Adapter List<Crime>

T T T TTTTTTTTTTTTTTTTTTTTTTIITIT T TTTS 1
CrimeHolder itemView 1} |
e e onCreateViewHolder (..)
T— onBindViewHolder (..)

getItemCount ()

% 9-9 Adapter J& 4 HT 22

RecyclerView 5 2 R L EIXT L0, & 240 B ) Adapter. 4] 9-10 J8/R T RecyclerView
REA LI 221 .
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RecyclerView Adapter

I need a new
ViewHolder.

OK.
<Inflates item view,
creates new view
holder, passes it
back.>

: onCreateViewHolder(...)

Please populate
this ViewHolder
with data at
index 0.

OK.
<Gets crime at index
0. Sets text based
on that crime.>

v v
K 9-10 4:3hA A RecyclerView-Adapter 21

B, RecyclerView £:7#ff] Adapter [1) onCreateViewHolder (ViewGroup, Int)pR%f
7 ViewHolder M HE W/RAgALE,, teit, Adapter BEIfIR%ZS RecyclerView Y ViewHolder
(FI'ER itemView ) i BEA 5HE .

#RJ5, RecyclerView 25 onBindViewHolder (ViewHolder, Int) &%, {4 A ViewHolder
1 Crime X RHNE ., Adapter 23k 3| HFrLE FEIETH HYES] ViewHolder FIFLA L,
FriEg8E, wie i R S e oA

A FEIToEEE, RecyclerView SEAETEREHE I IR crime ¥ 3830 T,

J1 RecyclerView Bt & adapter

fRRE T Adapter, fiJm BHAI SRR E MRecy clerView SEBGER S — A& CrimeList -
Fragment [ UL i updateUI K%L, ZREISAIE CrimeAdapter, SRJG AL E 45 RecyclerView,
WRASIE L 9-12 PR .

7558 9-12 5 H Adapter ( CrimeListFragment.kt )
class CrimelListFragment : Fragment() {

private lateinit var crimeRecyclerView: RecyclerView
private var adapter: CrimeAdapter? = null
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override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {
val view = inflater.inflate(R.layout.fragment crime list, container, false)

crimeRecyclerView =
view.findViewById(R.id.crime recycler view) as RecyclerView
crimeRecyclerView. layoutManager = LinearLayoutManager(context)

updateUI()

return view

}

private fun updateUI() {
val crimes = crimeListViewModel.crimes
adapter = CrimeAdapter(crimes)
crimeRecyclerView.adapter = adapter

}
FEREME T, ULMECE ST RS, BIif2m updateUI () FEsITE 2 N4,
1547 Criminallntent i ], 7R Z1#5H RecyclerView M . VRIIZREE RN UK 9-11 FT 7 M I .

9:00

Criminallntent

[ fut]

& 9-11  ZEIHEHEM RecyclerView
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LR, IREERIEZH) crime EI7ES R HIRIHEH . B—1FE13 21 CrimeHolder
TN R TE A —FER) Crime X4, (WERFEZFIRII TR, & — IR HGeE 2 —1741
P, T4 —F LinearLayout Y layout height JEME(EHE A2 wrap content., )

WA, BME—@ G, SIRINZE SRR AR 7% . X AT onBindViewHolder (. . .)
PREL, AR, AREE AR IX A RECR TS . SRR

9.6 TBEIMEMILE

TEE9-11 , FTLAEE] 1147 View X5 ARATLIE B #F4E BT 100 1 crime 513850, iX
FEAJERIRE NAFEEA 100 1> View MZWE? A& PIRFATA Recyclerview Hif,

—UCH IR View RSN RS . WTDAHS, SN A2 R 8 3RIGEA
1k 1001, HRNAEER SR, 746, TEFH L E/RET, — crime FIRIX N —1> View 17T T .
it BB EEER 100 1> View, Fedh QIEALEIXT RA R A BB T 5.

RecyclerView HEX A . & RAIEENILF TR View X4, 1AJE 1004, I
T BIFERET, R B r LR sk MR . s LS, RecyclerView BTSSR SE [RIMCRAI AT,
TEAEE

XEE—K, AHLL onBindViewHolder (ViewHolder, Int), onCreateViewHolder(ViewGroup, Int)
BOERL DL T . ViewHolder —HAZM, RecyclerView giexfs: 1184 onCreateViewHolder(...),
e N IH ViewHolder, ¥H%Z45 onBindViewHolder (ViewHolder, Int)ffif], XAERE4 At
A WA

0.7 BIEBYE

M, 7 Adapter.onBindViewHolder(...) 4B, Adapter 2 crime C#E L HE AN
CrimeHolder [ TextView MIEIZEE M X AMBEIRTTTT, (Hidf /24 ViewHolder F1 Adapter
B B TAE M . Adapter NS AR T ViewHolder B F TAEFIZHT .

P, FATHERAHEBIR AL 98 E TAERRICIE CrimeHolder FHLALEHE, WRASIEER 9-13 i
N, ERIRI—EE Crime YJEYE, FHFAE TextView B NFAA, SRJ5H CrimeHolder
RS I—> bind (Crime) BR%k, AMHRZRE TAE, FERASINBRELHL, P crime X MR{EL &
Aeh, JFRE titleTextView Fl dateTextView #E Y R SCF

KA3;ER 9-13  SLH bind(Crime) PR%Y ( CrimeListFragment.kt )

private inner class CrimeHolder(view: View)
: RecyclerView.ViewHolder(view) {

private lateinit var crime: Crime

private val titleTextView: TextView = itemView.findViewById(R.id.crime title)
private val dateTextView: TextView = itemView.findViewById(R.id.crime date)
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fun bind(crime: Crime) {
this.crime = crime
titleTextView.text = this.crime.title
dateTextView.text = this.crime.date.toString()

}

WrE, HERE—DEYER Crime, CrimeHolder HEATHEHi s TextView Finfiieil &l F1
TextView H ML,

)5, B CrimeAdapter 25, A bind (Crime) %X, £3¥K RecyclerView E>K CrimeHolder
EEXTRY Crime B, #R2AM bind (Crime) sREL, WAL 9-14 s .

KES;ER 9-14 P bind(Crime) Pi%L ( CrimeListFragment.kt )
private inner class CrimeAdapter(var crimes: List<Crime>)
RecyclerView.Adapter<CrimeHolder>() {

override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): CrimeHolder {

}

override fun onBindViewHolder(holder: CrimeHolder, position: Int) {
val crime = crimes[position]
holder-apply{
i+leTextView. _ ime. titl
dateTextView.text =crime-date-toString()
3

holder.bind(crime)

}

override fun getItemCount() = crimes.size

}
FEIZAT Criminallntent B2, & B FHINGZ S Z B —FE (& 9-11),

9.8 Mah =i

A Tffi RecyclerView 57 ¥84E, Criminallntent [ JH A% Z2300 5 i RE A W P B4 5k o 78
812, HP s R, NS A SRR Crime BAAIE B . BUAE, SoSiElsfih—
/> Toast W&,

PRALZIFEESR T, BEIR RecyclerView iaEiR K, (HE REFFMEFAR T/, (XsiHE
BIA1# ) FHik, ZHCFABEEEEET . MR, WIREAFEZ, RecyclerView HfE
RS R B, A R BB AT B

BASK, FROTEBNE FHffI )T 22 &% 5 onClickListener Wilrge, BESRFFIHL &R
6% ViewHolder, ARAEAT AL ViewHolder S e Wl FH P s g4

Bfrlimid ek CrimeHolder ZESRAMBEA 1 sk, WARISIE R 9-15 7R .
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KAGFR 915 KA S 2+ ( CrimeListFragment.kt )
private inner class CrimeHolder(view: View)
: RecyclerView.ViewHolder(view), View.OnClickListener {

private lateinit var crime: Crime

private val titleTextView: TextView = itemView.findViewById(R.id.crime title)
private val dateTextView: TextView = itemView.findViewById(R.id.crime date)
init {

itemView.setOnClickListener(this)

}

fun bind(crime: Crime) {
this.crime = crime
titleTextView.text = this.crime.title
dateTextView.text = this.crime.date.toString()

}

override fun onClick(v: View) {
Toast.makeText(context, "${crime.title} pressed!", Toast.LENGTH_SHORT)
.show()

}

TELL EACES G, CrimeHolder Z55CHE T OnClickListener $210; WiXlT itemView ik,
CrimeHolder A&+ T HH P S S F RS -

i217 Criminallntent i o S i 551850, WA 25 1Y Toast M iH & o

99 HEAZF3: ListView 5 GridView

Android #E R GiA% O EAL S ListView, GridView F1 Adapter iX =2, Android 5.0 ZHi,
B F I Bl AR IR I P S fif P ek

X LEKY) API 5 RecyclerView ) APLIER AL, ListView F1 GridView AU HARRY ER
I, R 5T RN TR 5 Adapter T 5T RIS F 10 1) BTG ALl Ak, (i ListView fil GridView
A A —EAEZf H ViewHolder 5 (SR TT LI HLV A ).

HEEGE I N BLE B RecyclerView AYSZEL A UL, RIS FH 75 2% 7 b ) 4%
ListView il GridView B TAEfTH T -

ZEBR UL, ListView APIASZRFRIHK VRSN ListView, PIILTR BB H TAE.
i Recyclerview B}, MIREIEEHl A R AR AT AW FRZHIMNY TAE, {H RecyclerView X
AR, BT RIS IR AN

A, RecyclerView i A7 SZHpF RIS RIS . il Listview I GridView SZHF
N TIOR3 51 S 100 st iR, IS ASE PR R R &R 2% 28 5 Ay s I T R A= S Rpsh s i
RecyclerView Kiid, XX SEAE55 fi] BUZ/NR—.
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Bihn, R crime HFIFE ML E 0 BShFINLE 5, AT X B Ut ] LIAEE

recyclerView.adapter.notifyItemMoved (0, 5)

9.10 #k&%Z>]: RecyclerView BJ ViewType

TETE RecyclerView HEIEM2EHIRIN: —M: crime AIFFE 7 AR crime, ZE5EREX A
PRER, T2 % RecyclerView. Adapter B ZER (view type ) Tifig. 7F Crime XfZH, B
#IM—1 requiresPolice Hi@tk, HIAIEIFEE getItemViewType (Int) sRi%L, i iZinzk
W~ HEE 3 CrimeAdapter,

1F onCreateViewHolder (ViewGroup, Int)pREUE, FT getItemViewType(Int)BREuR
[E ) viewType {H, VRFFZEIRINZ HIR BIAE R ViewHolder, WISE-E—f%1E crime, ABAAISRHE
ARG R s IR ETTE T AW crime, WIBEF—AA “BRRET” FELHAG R



ERmESEMERE
ARSmE

AFE, FARL RecyclerView FIRIFRIN—LebE X, i Iy > T8 2245 XA Jay FIEB A AT
[FIA, F'ATE S E S 2E 3 dH— A MA/E ConstraintLayout AU T.H ., EAZEE R,
CrimeListFragment #LEI AT AR OUL, 20 BRI, E 10-1 Fis,

9:00 WUEL

Criminallntent

Crime #0 %O

Tue Dec 18 16:43:18 EST 2018

Crime #1
Tue Dec 18 16:43:18 EST 2018

Crime #2 80

Tue Dec 18 16:43:18 EST 2018

Crime #3
Tue Dec 18 16:43:18 EST 2018

Crime #4 QO

Tue Dec 18 16:43:18 EST 2018

Crime #5
Tue Dec 18 16:43:18 EST 2018

Crime #6 %O

Tue Dec 18 16:43:18 EST 2018

Crime #7
Tue Dec 18 16:43:18 EST 2018

Crime #8 80

Tue Dec 18 16:43:18 EST 2018

K 10-1 LMWK AY Criminallntent i

HOJLE, EAETBIRT, AV TIRERR. WA 1 3 GeoQuiz N [ layout/activity
main.xml i G 3, H—4> LinearLayout #%& T 5 —* LinearLayout. 4%, XFEAYAE)R
REACRDME LB AL, AR, EAR R 2 FHPERER L, A Android #:1E R
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GE AR T Z2 B ] RS B A B X OERAE, WA SR, TP S8 LA REE B B
TEFRRE b

ConstraintlLayout fudi A PRI FB8URE 4 UL WAERER R . Ak, TERAR
& ConstraintLayout ¥ THZHT, SoRMifEs TIE. R 2K 10-1 hIEE i THREBRE
Hil— AW H o TS0, #EIFF4THF 10_LayoutsAndWidgets/Criminallntent/app/src/
main/res H 3%, fEHARUAHY ic solved.png & il 21|55 H XJ WY drawable H3EHL . 734, Android
Studio ¥&A HENGIARTE, BFEF35] AL HMKH : implementation ‘androidx.constraintlayout:
constraintlayout: 1.1.3°,

10.1 #1032 ConstraintLayout % /5

A A A =), 181 ConstraintLayout T HLAG Sl hin—Z 5295 ( constraint ),
FEARAG R A, B m R ZPELAZARPE, Filan, wE 102 Fis, M ImageView
MR A DR HAME A (ConstraintLayout AT ), RATLIERII— N, XA REAHE
ImageView fLIA

ImageView (e

E 10-2 AT T K InageView

PR AT ARIEE DA T7 1) BRI (7, B AL T ). WK 10-3 B, R BT PR 5
2R, BN A T 4L, InageView MR g2 AL TIE R HIALE:

- ImageView P

F 10-3  PiHHA LK) ImageView

25 FRRART LIS T . AHEEE ConstraintLayout HMATEME, AR E, ST
W 2T AT

N BEEBCE I T, AR AT AR S AR RN A AR iEEE A C e ([
wrap_content ). TR (EFRIFFEIE LA R

BT FR#AE g, HfE— ConstraintLayout, ¥iAl LI B MR, AEERE
MR T o BRk, —EREFWTEHL R E list_item_crime 1 )5 314
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10.2 BEF#thBE4mias:

HAECA I, RESELUTFmA XML B a8 . AT, FATFHMH Android Studio
EIEA ) TR

FTIT layout/list_item crime.xml i ) X4, SRJG R LTS Design #2500, WA 10-4
B

] E/Tét

gﬂft‘:ﬁt& lllllll Q % — € Ov | OPixelr =28~ © AppTheme~  ® Default (en-us) ~ Q49% ® © A  Atributes Q ol —
Commen Al Tt i e [
\\ W Button

T

P rageiew
= RecyclerView
Widgets < <fragments
Lipouta WU ScrollView
Comairers  *® Switch

B |

Companen Tres o -

[E Uineartayoutiverical T
v crime_tithe- *Crime Tit A

A crime date- “Crime 0. A

iR

Dusign Tt

Kl 10-4  EEAT R THA R A

PR A TR ST ) ) DX A R ) S TP 7 1 o A 1 AR A2 BE ] (blueprint ) BLK
WAL A SR, (B ERE BRI AR . B LEIRE BIRLR A 4kE, TAAHE
T LA AR A RN L

KA T RS A 2 R B AR, B T TR REI RN ERIE, $2R5I4 S
7 B IRARPEAR , AR R BT R AN A R T 22 . A SRE A BRI AR AT, T

TS F A A2 TS

FIEAR Ja T H AR A A 2 B LR (attribute view ). ZESCALIEI A, ARA] LI F I gmdE 14
Wb e e B

B CTRAT L list_item crimexml 7 J5), BCH ConstraintLayout. 1A 10-5 Fis, FEF4:
WE O, YR LinearLayout, 2R 7E#E Convert LinearLayout to ConstraintLayout 3¢

BT
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Component Tree g —
B LinearLayout(verticall
Ab crime_title- "C|  LinearLayout >

Ab crime_date- "C
Convert view..

Convert LinearLayout to ConstraintLayout

Refactor [
3 cut 8BX
& copy 8C

Paste BV

Delete x>

Go to XML B

K 10-5 FEAEALE S ConstraintLlayout

wE 10-6 Fi7n, Android Studio 23— H, LEAREHIAAIAT AR, list_item_crime.xml
AR AT RSO, ATREIRENRA . Bk, #2B00ME, sid OK AT,

[ NON ) Convert to ConstraintLayout

This action will convert your layout into a ConstraintLayout, and attempt to set up constraints
such that your layout looks the way it did before. You may need to go and adjust the constraints
afterwards to ensure that it behaves correctly for different screen sizes.

Flatten Layout Hierarchy

When selected, this action will not just convert this layout to ConstraintLayout, it will
recursively remove all other nested layouts in the hierarchy as well such that you end up
with a single, flat layout. This is more efficient.

] Include custom views
Don't flatten layouts referenced by id from other files

If a layout defines an android:id attribute which is looked up from Java code, flattening
out this layout may result in code that no longer compiles. Normally this action won't
include these layouts, but if you want to get to a completely flat hierarchy, you may
want to enable removing these and then updating the code references as necessary

afterwards.
Cancel
K10-6 AR B

T B SR E, W oE—2)l. WE 10-7 i, SRS, FATH0 LUA 2
ConstraintLayout fiJ& T .
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o list_item_crime.xml

Palette Q & — ®- O+ [ Pixelr = 28- (@ AppTheme~ & Default (en-us) - Pse% @ @
Comman  Ab TextView ®~ b (Bip, J: 4| I~
Text B Button
M ImageView
Buttons o .
= RecyclerView : e
it Crime Title
Widgets <5 <fragments Brime Date
Layouts B ScrollView
Containers ~ =® Switch
Google
Legacy
Component Tree o -
"\, linearLayout
Ab erime_title- "Crime Tit

Ab crime_date- 'C

% 10-7 f#ifH ConstraintLayout 75

(A, M ATERRIR SR BIIE 2 LinearLayout? JIE 2, THE MR, )
e 10-8 s, FESEUTA R P & TR T BAS b, TRUE B — L2y s g e It T i
B— NeENmBA A,

RRERBLIR
l BRRERPAR

}

@~ W 8, S #
BaNEETIR I £ T
BMLAR

Bl 10-8 245K 2 e 1
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Q B/RETRAHR
b 7 VR UG R PRI A Y AR o, XA ARG, AR BT, o
%1/ AREAR, ST, TR % R
View Options iA45 — 26 HA il 26351, 4N Show Layout Decorations, i#E#EE,, 2A N
M ATBP A T A (FEWLES 14 3 ) A—2 A RS UL ( LLARESHE: ).
Q [T
F‘ %}: FETYE S HE R IR, 2992 A S E . Android Studio 234 MR ALK A
El, WIRAhER
O HBREFRLR
THBRAR R S AR . RS
a T’ﬁﬂfﬁéﬁﬁ
LA A 3%+, Android Studio 23 F S VRENEZ R, HFF s dixdd Fahfik
ﬁﬁ H Bl B HELR ) A7 s SIS I B s S 0 o

10.3 {#£f ConstraintLayout

T4 list_item crime.xml {# ] ConstraintLayout i, H4EFAR FRFIALE AN & , Android Studio
ZHANRINT LR, A, T MEES), AT MNLTF 4R

FERRI e bR LinearLayout MR TUZMIE . R4 linearLayout, ANEC 4
Aol ConstraintLayout T M7 SZfR |, iXJ& ConstraintlLayout Fifdsdifitiy ID, X HL

linearLayout SZFRHE /& ConstraintLayout, MR AAE, AILLTIFAG /& XML iﬁﬁfﬁ%o
TESBIER B linearLayout, SRJGIEPER 10-8 HLAY “VEFR TR R i, R HIE
FEERE, WE 109 s, SEEEERTEARS,

2 Warnings 2 Errors X

Message Source
© Missing Constraints in ConstraintLayout crime_title <TextView>
This view is not constrained. It only has designtime positions, so it will jump to (0,0) at runtime unless you add the constraints

The layout editor allows you to place widgets anywhere on the canvas, and it records the current position with designtime attributes (such as
layout_editor_absoluteX). These attributes are not applied at runtime, so if you push your layout on a device, the widgets may appear in a

different location than shown in the editor. To fix this, make sure a widget has both horizontal and vertical constraints by dragging from the
edge connections.

Issue id: MissingConstraints
© Missing Constraints in ConstraintLayout

Hardcoded text
Hardcoded text

crime_date <TextView>
crime_title <TextView>
crime_date <TextView>

¥ 10-9 ConstraintlLayout Z4;

ok, WEBEA EIEIIZIH, Const raintLayout AHEIZ U A R T . TextView #4AR
AEAE AR, R e TR R 515, BT A BEASBE H BUAE IERf &
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TEAIE R, EEARRTAEEFEL,

RIE . TR TR A L FORAS 1 3 A )
ASBERAB AT A S T o
10.3.1 BBHEZE
WA TextView #RIF 48 T8N X, FEMER FIHALERIE. BI7E, FE0emginh.
TETRAERIE, 3 crime title, SRSERAMMBIEMEE T, WA 10-10 iR, gt

BB PR BATIT, 3 e BB P T o

Attributes Q L -
D crime_title
layout_width 411dp hd
layout_height wrap_content hd

E 10-10 TextView W@
TextView ZKF-J7 [a] RN B 7 1] (RS4339 R 58 B4 B g BE R e o RER B IIEA LA m

=Hh, 0K 10-11 Fis . BERMEHESXT Y layout width 5 layout height AY—ME.

B BEAR ENASIE R
layout_width 384dp - layout_width wrap_content - layout_width match_constraint -
layout_height 100dp b layout_height wrap_content - layout_height match_constraint -

° o e
© e e
P 10-11 =F R 3R

K 10-1 31028 TR BB M MO BB E A
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*10-1 JERTREXE

WERE w B @& B &k

Eilisy AN Xdp LA dp hidfr, HEFREEEl (dp FENE) o aRAKERE dp
AT, ESFE 261

BENE wrap_content BEMEAENR S (RREE) , thitdil, KEEBEHNE

BhATE L match_constraint  SIFHREZE AR HE E LR

Hi, crime_title Ml crime_date #BOE | — M RIYEETEREAE, FrLLdids 7RG,
P crime title, JEFEE(HIX A wrap content, WUERAWE, U EEH BN wrap_content,
WM 10-12 s o

Attributes Q &l —
ID crime_title
layout_width wrap_content vl -
layout_height wrap_content v -
o
v
M
Q1 » K-
A
(]

& 10-12 8% crime_title %8 E{H

R PR, WE crime date YT E{E.
W 10-13 iR, BAEX A/ N—28 T Aad, ROABOmZR, Sn s, 253
TR ESE—ET . FE, 7RIS ATE R s i a2 R B R A —FER . AT

1,

78 o1 T4 S A2 -y U 9 o VS ey I S S d A P B A e i

€+ O-  0OPixelv =28+ © AppTheme~ ® Default (en-us) ~ O ® O 0
©v W8, S s T

Crime Title

Crime Datd

K 10-13 BUEERME R TextView
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RiJG, A1 TextView SFAIEMAZIR . BAE, SEREINAGJa L7 2 a0 HA R

10.3.2 iRMERE

AEHESEPIA TextView, o] LA AR Ja SO BB I F 4B R T o &S n—1 ImageView fLA,
TE 10-14 B, FERF R 3 5] InageView #5:, HUEHE AR, I-4EM ConstraintLayout

()73, B crime date Fifi.

Palette Q o —
Common Ab TextView
Text @ Button

M ImageView
Buttons — )

:= RecyclerView
Widgets <> <fragment>
Layouts W ScrollView
Containers =~ “® Switch
Google
Legacy

4 10-14 FkF| ImageView #f4:

TERE G S X IEHE L, YEHF ic_solved fE ImageView F A%, & 10-15 FiR,

XA T KRR crime B 28Tk

Add new resource ¥

& ® Resources.
EX = M|
+ Sample data
Drawable : Name: ic_solved
il = Project
n ic_launcher

. ic_launcher_background

- ic_launcher_foreground

° ic_launcher_round

@ Ie_solvad

+ andraoid
* Theme attributes

@drawablefic_solved
= ic_solved.png

Cancel

K 10-15 %4 ImageView #4 %R

wxhdpi -

PNG
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ImageView fRFRINSGE T, (HERBATLTLAR, BREIMEAMLE, (HX ERA T
=988

BUAE A E O . AEF A ol 2 70 L im L e b ImageView 4. (UNIRAEE BT B 1L,
A LU TG AL g HIE AR T A i TEREN,, ) Al E S ImageView [P0 EA B 5,
WK 10-16 iR, XS FIRARA.

& 10-16 ImageView ¥R{:RIZIHA%

PRI RE, ImageView BRIFEAEMIE A, X5 E 45 InageView M . I
Pl SR/ S

WE 10-17 R, BINAHRZHT, 4z ImageView #F, BSMA TextView i— i Lo
ANELFLOET I IR S, SFIRIINI A A, s A SRR T o

©- W 8, S # Ev = I-
[
E 10-17 B Bs—AEE

Bk E InageView FETHE A ConstraintLayout FRIFTHHES 2 Rl A2 76 b F i,
Hif¥ ImageView BRLETRZFRAZI AN, ¥ HHi M ConstraintLayout #AFTHHS. 4N&l 10-18 fizs,
RG2S s R — S

Crime Title
Crime Date

O

'|m8T|tIe

rime Date
©

E 10-18  FARBIEE £y
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dkziin) b4, HBIZRANEE, FATT BAR BRI IR, &l 10-19 s,

rime Title
rime Date

[ 10-19 QI THL R

W, NG AIRRE, AL, PO & ImageView R ST. 55k, i
BUNOHHEAHR L E] TextView T o AR EARES T, w2 A i m B A5

FATE AR B B A AT, B SR IR BER T — AR . Xt e 0 E
ConstraintLayout BB 77— B A PR .

FEAIA ImageView I ConstraintLayout T A& B £5% 8 T 40, 1] 7 ImageView
BERbR, HE, ROZaHENE 10-20 BRI

Jx F

& 10-20 TSR K InageView

FRRER 2, HifE ImageView FRAFEHRAVZI AN, HERIMRME KRR, FEE, ANEHEE)
TextView [, i 10-21 iz,

. @
rlmgT|tIe
rim%Date

E 1021 3 TR ARHRZ A ImageView

W, MARMEA DAL InageView BALHN, WEABLAHR, EHUq, B BbrEELE
ImageView #R{F I, #HATA LFRERC IERBEE, WKl 10-22 iR,
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Crime Title ()
0

Crime Date &

K 10-22 ImageView Fi%E T =1ZK

10.3.3 AR ITERIE

2, EEAG RSk ar i LA S AR 2R IAE XML SO, 8K, WARIRIE R, ]
DIH Be4niE )5 Constraintlayout XML, ANieh, i SRS FHIEI TR A 2 Gt 2 152 8 W HA 23R
25, ConstraintLayout LA ViewGroup #48 HE 2y, FahmmyIts 4R TAERIR K,
£ XML SO B AR — 26 Joy /NS sl B i

( BIEAG Ry gt an R A, JUHUETEMH ConstraintLayout #i EibFAT, 48K, IEANRA
AV P e . VRN EEsE, W DITEREALR XML S 2 (BB D4, (8475
fHEAK. )

P A R U3 XML S, BHENICY ImageView QIHM) = M2UHCER I XML SCIFRE N
THANE.

<androidx.constraintlayout.widget.ConstraintLayout

. >
;iﬁageView
android:id="@+id/imageView"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout marginTop="8dp"
android:layout marginEnd="8dp"
android:layout marginBottom="8dp"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"

app:layout constraintTop toTopOf="parent"
app:srcCompat="@drawable/ic_solved" />

</android.support.constraint.ConstraintLayout>

(P TextView 5 SURJEA H RGN . BN 2N, FEHEREEENT.)

PAE, BAWEAR, AR Constraintlayout BYEIETHE. [FIRERIA)S,
WM LinearLayout, MFRBEEAHIRE 7. ZHIULE, WB/MREMAESEAG R HIE, KR
F s I AR P AR

LATIERAT RG], BADRE— T ERYRMEBE

app:layout constraintTop toTopOf="parent"

BAMRIELL Layout JFsk. FUELL layout JFk iR AR T4 BB E (layout parameter ),
S HAWRPEAF A, S R ZEOR AR 1 A HEEE 7n 89, BRI T8 R 5240 Jmy g 4+
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A, HAEmIE, RIS AR R S4L, Hhin layout_width il layout_height.
AR P44 constraintTop, XA E & InageView [ITHHEBAI R
e, JEELL toTopof="parent"45 3, X KM, LydE i ]5CHR( ConstraintLayout )
T
T, —HARMTX A%, ZBR—8T . Ak, FHHFRESE, AR ETEAG S g s 6 1 .

10.3.4 “wiEREM

HTE, ImageView HRIFAYNI B ELEEIEM T o 4% F RS IS BRI FRE TextView
#RF

H5E, ERMMEET crime_date, fLEHEHR AN, WK 10-23 Prn, FE, EHER
I, ERIHANE F R T, (AN SR, IRHARE A B B AR b, TR, H
A AHEIEH

Crime Title

i %o
B ime Datly

K 10-23 4 crime_date i 3] 4b

BAE, TEEER LT crime title K. XMW AIEFWEAE R crime title Ff4bFhn
FORZS . ERYAAMIE AT R FAf, ImageView RIS, XA ERINLLT =420

Q M crime_title MKW ZE BN AR £ 5

Q M crime_title MEIMTFREHACHAF A TR ;

Q M crime_title #MEYF413] InageView YA

Bl PR, BN, Hi AT ML RE YT, AMTEEZH Command+Z (5 Ctrl+Z ) Hd TRt
FESE R SRR . BRIAARER S IS 1, anf&l 10-24 s .

Crime Title

Yo

Crime Date

B 10-24 TextView FLE 25
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BTE, FATEL TextView FAARISIGHIEE ., 7EFUE M, % crime title #44,
TEADEER . BERE LS TextView BN T THR . ALK, wiae eI FHL
SEHABEREIERE .. I 10-25 P, AEihBEATER A B (60 16dp, A BEEE N 8dp.

Attributes Q &/ —
ID crime_title
layout_width wrap_content v
layout_height wrap_content v

16 -

0 Fay
8

o
24 50
32

& 10-25 %5 TextView % B iE

X P B{E, Android Studio ZRIAZ:3E 16dp B 8dp. X FMERIAE B B 2§ Android A material
design JFUU

Bk crime_title MZYHRE M 10-26 TR (AERGEHFMLZ R, WS BoR
AR )

Yo

Crime Date

Kl 10-26 crime title fLEAILAHR
ET crime title WL, BUAEVEE M E R SF o 0 E K58 5 3 8k 8 5 3 1
(match_constraint), XAEAREUSCFERAT LA LR Z R 23 (0] T o 400128 B e BE i i R 2
W% (wrap_content ), DMENIEF A crime bR, ffm, BHINBCESSRANE 10-27 Fizs,
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Attributes Q &% —
ID crime_title
layout_width match_constraint | v
layout_height wrap_content v

16 =

Kl 10-27 crime title A&

T ORAPE crime date fRIRl, 7EFRA HLEETE, S8 crime title ZPRININAETE, A
HIIMPLR =A 25

O M crime date #LEIM B HACH RS A, Y 16dp RO ;

QO M crime date MR TR crime title FEIAYIERS, 5 8dp AUILEE;

O M crime_date MERA 13 ImageView R ZED, 47 8dp Y.

SEMAFREG, THABEEMERSE, fil crime title MUE—&E, BCELE TERE A sl AN
(match constraint), EENMENE (wrap_content ), fiJm, HAELSFUNA 10-28 FiR,

Attributes Q &l —
ID crime_date
layout_width match_constrain | v
layout_height wrap_content v

8 v

7\/
v
16 [v]-9 mig-(8 [~
”~
A

4]

50,

E 10-28 crime date fHEIE
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WAE, EFRTE, NOIZRER PP 10-1 B9 BoRCR . A, BUNEA miZAIE 10-29 —F¢.

Crime Title %o

Crime Date

K 10-29  Zydiise e 5e Bl I i A

A Ry PG T D45 2] XML AR Btif, 2 FRATHE KA AR R S 25 vh iy i B
TextView & AL A T RIZIHA T XEKH TextView MAFMAEC LA ARE T WHETT
i, 8T ConstraintLayout HIEIZ/EREFHIZECEANTT -

A, 5 TextView FHICHYIAL 8 (VB SARIKAEAE . ATADMEE S R IL, B e i1 i g
SCFA Ko WP RV, XA N B, WX Criminallntent N R, 7] LLZHE
AN (AT, e R DA S i 5l 245 £ DX R L RE Ak ] )

74, ImageView #hf4 e SAMIA — N EEFRIRSIC N ERENEAR T . BE, ©EZ
WEFEAT T 55 18 ARG RE, 5K, N FHDIREIAE TG M, i, (B4 el e
BN CRTBERR AP ) B A IR AP ANEE T

iz47 Criminallntent B, #fiiA = F1H1E RecyclerView MEHHRERTF BT 555 Hilk
HEC, WK 10-30 Fis

9:00

Criminallntent

PP

O
(9)

Kl 10-30 BT =AE
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10.3.5 #HESKEFIFRM

MG, MAHBTE, BRI T FER A . XHEFRALRE, 2B InageView FAAHk

H5E, EH ImageView FFAY ID (EBAFASINET O E TEOAA o FERBAR L, 4R
JETERLE @ P2 R ID ABECH crime solved, & 10-31 7R, Android Studio 23 [i) 275 58T
P A R 1D Wiy, sl Yes HeELAfIA

Attributes Q &8 —
ID crime_solved|

layout_width wrap_content v
layout_height wrap_content v

K 10-31 ¥ 3# ImageView ¥4 ID

PRATRETERE S T, 7E list item crime.xml 1 fragment crime.xml i Jaj L, #BH T crime solved
X— ID, XFESASARENE? FHG, XaMEnB, JAG7ER—MmRE, REASERT
A A EEREHIME— 1D,

FOHSE ID, AUt B N HET . FTHF CrimeListFragment.kt SC{4F, 7E CrimeHolder 2+,
Hh—A~ ImageView SEfA8 &, SRIG, M4 crime iC MRS PERIE A 0 WS, WfRass
H110-1 7o

KEB;EFERE 10-1 =l F45E A /R ( CrimeListFragment.kt )

private inner class CrimeHolder(view: View)
: RecyclerView.ViewHolder(view), View.OnClickListener {

private val dateTextView: TextView
private val solvedImageView: ImageView = itemView.findViewById(R.id.crime_solved)

init {
}

fun bind(crime: Crime) {

this.crime = crime

titleTextView.text = this.crime.title

dateTextView.text = this.crime.date.toString()

solvedImageView.visibility = if (crime.isSolved) {
View.VISIBLE

} else {
View.GONE

}
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iz47 Criminallntent i [, #fIA 8% & B BEH ) B o 1 0 1B A s o
104 RAEIGHEEMN

AT, FATHRBE—T list_item crime.xml 75 Jmyisit, [RIAHRZ—2Ln] 584 AR AOH
5 @ AR SR

M%) list_item_crime.xml A W EIE TR . 2 crime_title, 7E/@MEALEIE L, FRATK
JEHE— g M T textAppearance S5 N ETSL , JEARTIR A4S FIOSCFE R EARE M . 1BEK textSize
JEMEE A 18sp, 1BEK textColor JE P M @android:color/black, & 10-32 TR,

Attributes Q &l & —
L ]
+
50
TextView
text Crime Title
# text

contentDescription

textAppearance Material v
fontFamily sans-serif v
typeface none v
textSize 18sp| v
lineSpacingExtra none v
textColor . @android:color/black
textStyle B I T

textAlignment =

Favorite Attributes

E 10-32  JEIEARAESC AR /NVIE (@,

A Ty KT DAV S e flan, FefE AR BB A B . RIS SR, s
il AN R R RO

iz17 Criminallntent N . ATRAE 2], B0 AW BRRCRAER 47, G028 7%,
& 10-33 iR o
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9:00 A JuUP |

Criminalintent

Crime #0 ?o
Tue Dec 18 16:43:18 EST 2018
Crime #1
Tue Dec 18 16:43:18 EST 2018
Crime #2
E&)
Tue Dec 18 16:43:18 EST 2018
Crime #3
Tue Dec 18 16:43:18 EST 2018
Crime #4
%
Tue Dec 18 16:43:18 EST 2018
Crime #5
Tue Dec 18 16:43:18 EST 2018
Crime #6
%
Tue Dec 18 16:43:18 EST 2018
Crime #7
Tue Dec 18 16:43:18 EST 2018
Crime #8
/o)
Tue Dec 18 16:43:18 EST 2018

]

E 10-33  HhlERUR

M. EEREBEMNE
B3 (style) J& XML BEHSCHF, A HIRIETEAT 0 FSNR A JE e 3o filan, [T
FIREECEAROE, BURE B HUE R/ N R A SO

<style name="BigTextStyle">
<item name="android:textSize">20sp</item>
<item name="android:padding">3dp</item>
</style>

PR LB B CRRER S (S 0058 21 % ), HARMBOL 24 JE M SUR IR FEAE res/values/
H % F AR S, SRIGTEA R X Ll @style/my own_ style (BRS04 ) WIS,

>k EFE layout/fragment crime.xml ( 45, A2 list item crimexml ) SCHH H FIA™
TextView ¥4, BAERA — 151 H Android HAFRER SRR style @, iZHE AR
BRI ERE, feikhEse B TextView SRR EIIELSNRIEARFEITHY, RSP
£h. NG ok, FEA SR —FECER, RS B E e m 1 HAAE B

Android FHT T —Sefibp A AGF- & 3280, #lan, 7ER)%E Criminallntent N FHE, [0 ki
BT BN ES (JELE manifest SCIFAY application FrZ& N5 M ).

I EBEMESIA, "R IoE AN AN 448 & &8, 7 fragment_crime.xml 3C
P, BB PE{E?android: listSeparatorTextViewStyle Afdi &k & X AE—AM0)
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A EEEMESIH, A% VR Android B TR S . “EN A EEHEKB 4K list-
SeparatorTextViewStyle HJE M. %@ M4 n) HAESEIR, i R IR X B 7

JiifS Android F #3544 M listSeparatorTextViewStyle WEPE, Ait, HT4HEE
TR ARG, EATRIE SURIA ARIR . i BUSTES A, TLA AR TextView SR H A1
A IER—E0 BoR KU

PRIBEHESS 21 T 2] B0 24 ke X I Rl AR

10.5 HRANFE3]: HES5AILIE

FE GeoQuiz il Criminallntent X P HY, FRATL TR B NE (margin) 5 MR
(padding ) JEM:. FABTAR S AEXWAENE. BERRCH A2 MmRSE, BAa=H5N
SRR T ATTE 8

NFEE MR RS, P TR RIRE RS . i TR AN —TJC A, PRI BE A R 2%
R AR BT

WA RS 4L, JEY android: padding HURiRi: TEHIEE A B, ZEHATE N
KRz, 2O . FEARSESCFR/MIERL T, A H R A K —28 qnfEl 10-34 IR,

TITLE

Enter a title for the crime

DETAILS

WED NOV 14 11:56 EST 2018

D Solved

El 10-34 1 H A AR K
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AR T YR PEER N4 Button:

<Button
android:id="@+id/crime_date"
android:layout_width="match_parent"
android:layout height="wrap_content"
android:padding="80dp"
tools:text="Wed Nov 14 11:56 EST 2018"/>

RIGHARTTE, HARNIHE, 4R8I R, e Rz~ @ ik

10.6 RAZFZ]: ConstraintlLayout BIERENTS

ConstraintLayout Z4M1RZ , BEMMBNFRA A0 & F ALK, A%, i 7E TextView, ImageView
FEMRACHE . AR Z B B 2R R, RATIEFIER TN E . ConstraintLayout
A Guideline IXFERYH BIRLEIRTFH, 1T LLSE t- Mo B ARFE o s L A B AR

Guideline HEBNHRIEIAR & M BAE R RS b, BN TIPERIUR T 4 EA0El . Guideline
WA KR GRAZ Sy F R dp (HOBRR LA, /RmT DHE A TR i S L, EHAh
MEFENZ I RREEA ORIl B R AR At e PR e (R

& 10-35 2—A~% 1 Guideline AU /ARG, ‘EIAEAL T 20% I FERE N E . crime date
Ml crime_title MEFIEZERA — MR KR,

@
Crime Title ?o

20A% ime Date

[ 10-35 {#ifH Guideline

MotionLayout /& ConstraintLayout [— . A TE, MARRNSIEKES LT .
A T{#iH] MotionLayout, fRA]LIANEE—1 MotionScene X, ZyE ifilsArahim, LIS
s AT Jay LA L] B LSS 56 R DR AT A AR T LB key f rame 15 A S i A2 fd Hh ] R0 1]
SXJ5 , MotionLayout FFEsHATENE, MR SIHLEITTFG, 20 keyframe, ELEIA K]Sl ERHHE L
BEEHREL,

10.7 k&%) BHEIRMNH

5Ht Date X[ & H Y, AWyiEatEE. A Date XI 41 toString () si%k,
e B — A E# . RecyclerView M L EB/RMmiE— A fH#. BHREAREATEH, |
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WA RE WoR AT A B0 BRS04, Fan “Jul 22, 20197, ZSC HiR, AT
android.text.format.DateFormat 2534, EUR/E A, &4l Android SCRYFE AP A 1% 38
EEPTALE S

fiH] DateFormat 2 A pR%s, FIAAS & WA H I, dmT DL Ol P e s, e,
FER—ATEAPER L Al —ME S BN TP, kD “Monday, Jul 22, 2019”7,



EMNE
#iEES Room [E

JUT- A R #EA R A R A BRI T 2E . A%, BATHE SN Criminallntent [ A1) #E—
ABAE PR R BRI T TS . SR, BEE N B RS ORI I SRR crime 513600 rp
gl 11-1 fs .

9:00 PLUELN
Criminallntent

unprofessional dishes in storage room QD
Fri May 10 14:54:30 EDT 2019

toxic lunch in copy room
Fri May 10 14:54:39 EDT 2019

messy sink at reception desk
Fri May 10 14:54:54 EDT 2019

unproductive sink in copy room
Fri May 10 14:54:54 EDT 2019

dirty sink at reception desk
Fri May 10 14:54:54 EDT 2019

overflowing dry erase board at reception
Fri May 10 14:54:54 EDT 2019

unproductive shoes in copy room
Fri May 10 14:54:54 EDT 2019

unproductive garbage can in storage room
Fri May 10 14:54:54 EDT 2019

P & &

overflowing dry erase board in bathroom

Fri Mai 10 14:54:54 EDT 2019

B 11-1 Rk BEARZEN crimes 3045

TS 4 T, SRR R AR S, IRE 22T ViewModel FIR R SLFR AR AR
7 UDIRESEdE . Xwif AR &S5 Ul *H?élﬁ’ﬂ&"gﬁiﬁﬂ’ﬂ%fo Ak, *FARLedE U £dE,
B BIRG ULIRSHISE, [BAHI activity 58, fragment 2558 R , 307522 SRR R BRI AT »
®T,
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— Bk, JE UL MISCBIE 2 A PR AE A H ( AR MO R B, a8 25 322N Criminallntent
BIEMEIEE ), BE2LRFAE Web RS54 o

11.1 Room ZEty4HIERE

Room J&—)> Jetpack ZEFJ L 11 ¢ , ‘& SR Kotlin {3 #2001 SUAR I B0 122 235 #6) s 1)
BCHE PR ) B S AR 75 1) A PR b 7 A5 o i PR

—& AP, —Bi BRI — N m e g sh 2L T Room T EJ% . Room API £ & — 2L FkE L
B RN RS S 2, VRIS R WIS T B R A AR B A L, TR SR SR
P, WRANZEdE e B e 2R Ui [ RBGX R BT o dmideds 0 DEAb IR 2, AR i gsde e S AR

P Room, BB HAG . W CHE R 11-1 Bi/x, 7E app/build.gradle X{FH,

S room- runtime A1 room- compiler i,

KEZFER 11-1 IR (app/build.gradle )

apply plugin: 'kotlin-android-extensions'
apply plugin: 'kotlin-kapt'
android {

}
dependencies {

implementation 'androidx.core:core-ktx:1.1.0-alpha04'
implementation 'androidx.room:room-runtime:2.1.0-alpha04'
kapt 'androidx.room:room-compiler:2.1.0-alpha04'

}

1E app/build.gradle SCEERYTHES, G II— Android Studio FriEf. M T-45 IDE RINH
it

Kotlin-kapt & Kotlin annotation processor tool ( Kotlin {Ef#AbEL T H ) i4a 5, a5 HIF
it RS THREA RS, JHTEAEACR dh B AR in 2. (HERNE LT,
Android Studio B AT LA BAYE, HMsRtT A, WS . B0 Kotlin-kapt fi {5 2
il Android Studio IRBIEAT. R)5, RELATLEZE S AL T,

55— room- runtime i/ Room API, HAL S VRAE AR P 75 220 T A0 — LU R fige
% "/~ room-compiler /& Room 4. FETRIEEMILSIEM, B ESLhAS S
., 1, Room FiiFgs i i et 72 kapt, A2 implementation, X#f Room T .EJF/E
B EERETE Android Studio B 3% . Kotlin-kapt, JEiHH !

e, s TR app/build.gradle SCHF . BCE A0 HAKEZ J5, £ N R LIS R4 1
BT
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11.2 BIEEIEE

fifi H Room T HFEBIEEIETT Z LT =48R,

(1) TEFERIARIE (2 B —AE 2 AR

(2) BB R

(3) QAR ES , LS R RE A AL ST R

ol , IREEF], Room AbBEX = NEIRAY T AERE RS H %,

11.21 EXZEIK

Room TR LA SRR N A S8 R 26 . SRR QIR RS, (fiF @Entity 7% .
{i FH@Entity H:ft— 12, RIGACH Room A3, —3KBd e mliitt Ak 1,

BARLEBARE BARAE Crime X4, VRFFEH Crime P45 N Room 5244 TFT Crime. kt 3014,
TIPS, W CRSIE L 11-2 PR

RFZ;EHE 11-2 A2 Crime 52 ( Crime.kt)

@Entity

data class Crime(@PrimaryKey val id: UUID = UUID.randomUUID(),
var title: String = ""
var date: Date = Date(),
var isSolved: Boolean = false)

%—@Entity JENEINAER, XD RRPOE AR E LT — K s 2 KB R
ghEpy, X HL, BRI RS —RIC R CE— Crime X%, Crime 8% XA E—ANJE HEXT R
FHY—NFE, BHEAMETEA . RATEQIEM crime FE£A WUANRFEBL: id, title,
date fil isSolved,

Fi—A~@PrimaryKey {EfEIR NS T id JEME . XA /RS He 0 4 B — A~ B
F5## (primary key )o FHUEEHR TR FE, HAEAE—Fidk A MM, "TUARE
HHIRE R . XMEE— Crime XFZokUL, H id J@MHRmfE—m, Bk, FRATHE@PrimaryKey 71 f#
WINGAE . XFE, BT LA Crime () id MEHE A AR R A —500 3¢ T .

e T Crime ZRMSEAREME, RIS 2 EIEEIE £,

11.2.2 BIEBEHEIREZR

SRS SUBAR R o A — AR T LT 288, tan—4n F A2 2450
PG O XAMENBEAZIL, (HfSSA. AXE T, Room AEEE|— A Bk
B R, BRAEVRIIAAHE & — > SRS — N A DG

BIEEIE R Z A, B elE#—1> database Frtu H T4 A A IRACRS . 728 H T
B ov, f8E¥d com.bignerdranch.android.criminalintent 33, ¥E4% New — Package SZHLI,
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AI%E database Hifd.
PITE, 7F database fuH, BHd—14/ CrimeDatabase FHTE, Hw LRSS A 11-3
iR

7355 H 11-3 A8 CrimeDatabase 2% ( database/CrimeDatabase.kt )

@Database(entities = [ Crime::class ], version=1)
abstract class CrimeDatabase : RoomDatabase() {

}

@Database H:fi#+57F Room, CrimeDatabase ZSuli i H AUEIEE . XAEMA BT
BN B ASEUE IS, 5UF Room 7RG EEAE HIBE 14 2 2 FH MRS SR
X REAT Crime 28, FREMEEASR AIB0X 24— S50,

A SHCREIR A . XA R UL, AT IR 1o BEE AR, IR
ATRE S IET BSEARS, BB 4B SRS R e . QNS &, R BB AR A,
BB ERA S, ik Room HIEEHIEEZTIH T

M7, FHEEISEESS 1), CrimeDatabase 4k7K [ RoomDatabase, #{& X — %3S,
BT IS ANRE AL HIME . T 5 22 2T anfal £ ] Room SEIfb—A~mT G 22

B LRI IR SR

Room )5 5 %#i %251 % & SQLite. SQLite 722 LT MySQL Fl PostgreSQL [ i ¢ 2 %l
Bl E . (SQL J& Structured Query Language f)4: 5220, J& [FIEHE 14 ¥ ] 388 B —Fhbr il 5 . )
5 HABEAR AR, SQLite ff FHEAA SCAFFEfEEI , 1325 B8 22 5¢ SQLite /2. Android ArifE
£ %% SQLite JiE DL K &S i) — 2L B 2

AL TE Kotlin X4 H1 SQLite HH 2 22 [0 7 — X R R WUZ , Room AEIEVRIEFALHE
HuffiFH SQLite 2445 75 . {#F Room B, ARANF T 53 &0 i ] SQLite, AR SZAEIR%
&, ATLLT ] www.sqlite.org At & SQLite f#i F F-MHit.

Room fg HHEAE )5 5 SQLite B 2 3 HL A0 JE AR S BB | {38 21 FL A 50 25 7Rl &5 )
i1, Crime Z5L4E Date Al UUID X4 %5, {H Room ZRIANHITE % UNMATAFAif X LR A, 3X
AR R I — i Bt R A ik SRR 2, 1E Room BEIE /76 A E AT o

A T ik Room HIE I AN Mk i S UG48, AR 248 — 1~ BVEE 588 (type converter ),
FIUVEA AT 235 VF Room U] e e BLARAF B 15 1 2RI A 55 o 250 A Date 1 UUID Ay 45ds 2l
e, T B DU/ 439 FH @ TypeConverter V- i 1Y R B ——HE R EHE 2B PI A , — 2R 251F Room
W] i 3 BT PR AE BRSS9 — A kA5 UF Room W] PR &2 LK A £ Hs 2 A

1f database fLH, fldt—14 K CrimeTypeConverters H#H25, #RJ5 M Date F1 UUID
BRI S G I e pR R, AnfCRS I R 11-4 PR

REDEE 11-4 )N TypeConverter PRI ( database/CrimeTypeConverters.kt )

class CrimeTypeConverters {

@TypeConverter
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fun fromDate(date: Date?): Long? {
return date?.time

}

@TypeConverter
fun toDate(millisSinceEpoch: Long?): Date? {
return millisSinceEpoch?.let {
Date(it)
}
}

@TypeConverter

fun toUUID(uuid: String?): UUID? {
return UUID.fromString(uuid)

}

@TypeConverter
fun fromUUID(uuid: UUID?): String? {
return uuid?.toString()
}
}

HIA R BN T 402 Date X4, G REUH TALHE UUID X4, FEFEE, FHIATA
T java.util.Date iU Date 2%,

IUE PRI R BGA AT, U EHR PR FIE B2 . ICHIE R 11-5 Fos,
PRI T B SS R AR AS I B B s S L

7958 11-5 ffifH CrimeTypeConverters ( database/CrimeDatabase.kt )

@Database(entities = [ Crime::class ], version=1)
@TypeConverters(CrimeTypeConverters::class)
abstract class CrimeDatabase : RoomDatabase() {

}

R IN@TypeConverters A%, J4& A CrimeTypeConverters 28, RGEVRBIRE, T m
HAREARE MR, 3T CrimeTypeConverters 258 H ) REL.
I, BAEEFERE R E LERT .

11.3 TEXEIEEIREIX R

B R N A LR AR AN ), AU 25 T AN B . RN 2 58 LA AR — 2B A
— AN EIBERF MR (X DAO ). DAO XTGPl & X T 4 R4 PEHR R sR BN — 4%
[, A%, Criminallntent i/ DAO X R T ZEHAE M PREL: — R FEHREFEF A Crime
X%, — MR EIPCHLZA E UUID HY B4 Crime X142,

1E database fH, HI—/1% K CrimeDaokt BIHT 1. RIGHTHE, EX—N%H
CrimeDao =542 1, 8] Room f@Dao I e, WMCALTE A 11-6 FTR
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RAZ;EH 11-6  AEE—1425 DAO %4 ( database/CrimeDao.kt )

@Dao
interface CrimeDao {

}

@Dao {1 & 1F Room, CrimeDao J&— R4, 8 CrimeDao FI%HE 1F i K
Jii, Room 2 h%4 CrimeDao 43 1 L) pRE A iSRS

RESR UL B 1 R4, RS CrimeDao HLIRINM ATl pR%k, WRESIE B 11-7 iR,

RAGFE 11-7  BIEdE A1 R4 ( database/CrimeDao.kt )
@Dao
interface CrimeDao {

@Query("SELECT * FROM crime")
fun getCrimes(): List<Crime>

@Query("SELECT * FROM crime WHERE id=(:id)")
fun getCrime(id: UUID): Crime?
}

@Query [Tf#£W], getCrimes()F1 getCrime (UUID)JE NEHE LB, AeiA . B
B BREE . DAO 2 11 HL AT 161 pRER 0 AR [ 28 76 e e 2 A 1) B0 (e A5 fr 2

@Query FEfFTEAT SQL I8 MFAFHRSE. RE2HUEH T, RMEXT SQL FiZ /A
FEMARIE R Room, QNAA 248R“% >, Wl ijin] www.sqlite.org #r7 SQL LT X,

SELECT * FROM crime ifH)45)f Room MU crime %di e 25 L ArAT ic s ST A B .
SELECT * FROM crime WHERE id=(:id) 2HUHICHECEE ID MM AIE SR IMIUTA 7B .

BAE, ZB/DXIARTORUL, CrimeDao £2 M SEEIIEATER 1o 5 12 TSI B A 19 R
5 14 FESUSIHR A BE 1) pR AL

FETORIEE DAO A HE RS K . BESR CrimeDao J&/M %11, Room 5t 2 i 3T SLFLE ,
AR, TR R B BE PR A —1 DAO RS,

Kk DAO, T CrimeDatabase kt, ¥sHI— 1R FIZEAE CrimeDao AUZ sR%L, 4nftAY
TR 11-8 FITR

RADFE 11-8  7EfdEEZ B Z9C DAO ( database/CrimeDatabase.kt )

@Database(entities = [ Crime::class ], version=1)
@TypeConverters(CrimeTypeConverters::class)
abstract class CrimeDatabase : RoomDatabase() {

abstract fun crimeDao(): CrimeDao

}
WA, BARAEAIES, Room 22 DAO MIEMRSZHU ., K5, RaTLisiz e, JHH
LI SCAY A RS B PR A
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11.4 (FHECERNGRIEIEE

BEUIMEHEE, T2 Google 7E N AR5 S B B EERR R, (repository pattern ).

CEEREL T WA DT PSR — 25 . © e i s SO AR, o
A TEAE ., SRR 4% UL AU B G ERAT Al B . AN OG0 anfel 5 4540
JEATACIE (X2 ENERIEE ),

CriminalIntent ;&R HLN T, 62 HEEAb MBS FEBAR 2 U AT LA 1

1E com.bignerdranch.android.criminalintent {77, #:—~4% -} CrimeRepository AUH3E,
TEH A E MRS, AT 5 11-9 PR,

KEER 11-9 LIEEZE (CrimeRepository.kt )
class CrimeRepository private constructor(context: Context) {

companion object {
private var INSTANCE: CrimeRepository? = null

fun initialize(context: Context) {
if (INSTANCE == null) {
INSTANCE = CrimeRepository(context)
}
}

fun get(): CrimeRepository {
return INSTANCE ?:
throw IllegalStateException("CrimeRepository must be initialized")
}
}
}

CrimeRepository &8 (singleton), Wl2id, ENMHHRE, Hof e,

BN HAENAR, PO S —EERE . Hit, ARG A EMEASZ activity
fragment 4= iy B WAL AYEEM . ASad, B2 Android M BMIBR TR, BA6 A SR i AN 2 A7
TET . B CrimeRepository HBIAE GREARAEDE . M, ©HENHE crime 2509
FN, AEERZEZ B EEE A,

ZLil CrimeRepository MUN RG], VRTGFEEAEPEAXT G AR — MR Al &
PEF L), — AR ESE . Y19k, CrimeRepository ZEMHEREGAH T private S,
DAMPRUEAS L LA FLA: BB 1 28 52451

FER, WRAE CrimeRepository Y initialize () A T2 RTA AJEHIAGR SRS, ©
B2l I1legalStateException 54 o K, PR BAE N R 3G w464k CrimeRepository.

J TR H—Ja e B A, AT —4 Application T35, XAERLREERN HI
e EMER T . AlE—1 4K CriminalIntentApplication Y35, k& 4k/K Application
2, SR Application.onCreate () REGIHETT CrimeRepository ZREYFItHAL, WAL
11-10 Iz o
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KRA558 11-10 F)& Application 72 ( CriminallntentApplication.kt )
class CriminalIntentApplication : Application() {
override fun onCreate() {

super.onCreate()
CrimeRepository.initialize(this)

}

) Activity.onCreate(...), NMAHA—MZZBINFH, KRGS AH Application.
onCreate () L. X T XFp—IKIERIRILEIL TAE, Application.onCreate () FRERANE

N R Sl N R sh s B, e AR B s BB 58, AR activity Fil fragment
FERSH P S M B # . X F Criminallntent N FH R 6, R MfE — 2278 35 19 2= i J&] 101 o 45002
Application.onCreate(),

FoJE, EHEN FSEHIVE R Context X4 4445 CrimeRepository., HZEN FHMEREATE N AT
H ., Context XREARA, FILTE CrimeRepository 5| ER%D 4,

Ak, REEERe N AR E2E , 7 E7E manifest SCIF LS55 0 . 3TFF AndroidManifest.xml
XA, i android:name JE1EEICE CriminalIntentApplication, MRS YEEA 11-11 R,

RAZFE 11-11  E4C CriminalIntentApplication 2§ (manifests/AndroidManifest.xml )
<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="com.bignerdranch.android.criminalintent">

<application
android:name=".CriminalIntentApplication"
android:allowBackup="true"
. >

</apéiication>
</manifest>
BABE CriminalIntentApplication Z2J5, MA—F3h, BAEREMSTHA Criminal -
IntentApplication i onCreate () pRi%k. #RJ5, CrimeRepository FEeal T #IMa4k, WoH:
X GBS K5
£ Tk, 7E CrimeRepository BFSIMPINEM:, HRIAFEHEEH DAO X154, M UL
FA11-12 B

KABiEE 11412 WS CFERYE ( CrimeRepository.kt )
private const val DATABASE_NAME = "crime-database"
class CrimeRepository private constructor(context: Context) {
private val database : CrimeDatabase = Room.databaseBuilder(

context.applicationContext,
CrimeDatabase::class. java,
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DATABASE_NAME
) .build()

private val crimeDao = database.crimeDao()
companion object {

}
}

Room.databaseBuilder () f#i [l = PS5 EMARSLIL T CrimeDatabase fli%2, H— 1%
J& Context X%, FMEIEEZVINSUFRE . XEAANENH ETFIC, Zait, B2k
R4 activity ZEHF “IETHA

55 ANSHUE Room FERAIEEIR 2, 55 =S 50UE Room W ZE A E i B0 4 SCH 1 44
Fo HMTBATINBUIRITTE, It B U TR PR3

P2k, 563 CrimeRepository 28, HHABZSAEE S B UM BIEEEE . WAIEEE 11-13
iR, BSIMPIASGRERREL, Uil E] DAO X4 i AH R A R4 s A

KEBESR 11-13  WRINEFEREL (CrimeRepository.kt )

class CrimeRepository private constructor(context: Context) {

é;ivate val crimeDao = database.crimeDao()

fun getCrimes(): List<Crime> = crimeDao.getCrimes()
fun getCrime(id: UUID): Crime? = crimeDao.getCrime(id)
companion object {

}
}

BESX Room it DAO HLAYAAT LS, FATHE L CRERIEN ], XHALRE, GRS
AR, k5 T H#

BEEXH, RATRESA NS THERETZDTHNREGE . A2, RIS n—LL)
RESR B3 Ol AL B T AR

11.5 MR EHEE 7 1a]

CrimeRepository ffixE T, BLIEE Ui AU G — 3. 24HT, crime 504 20 1%
BEAG HPRERCE, AT L TG T EE A8 S R o A IRE 15 S0 B4Rt
TZBHERE S, NS

MR, AT DAgmtE A R S A, LRAnZ A Y 100 > crime BidiE . AN,
BATA BT IR ) FHe S ABAE ) DAO pREL (55 14 T 508 ), AL TSeiE & B E 2 SCIEAS
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{8 T BN RIS R, IR BELEARAE LA S8 ] Device File Explorer & & — F AR HIAF- i R 50
LS

VAR A B B S, AT T AREE SO i — Bk o AR R BB IR) b H B ARLAT
SO CBARIZESCIRITFER B 5%, HISBERURR B root i (i 7 1 ) ARSEEE 14 SC/F AL 214
PR AR A T AN

EfEMR AR

Android $¢55 ERINERA — Db G H o B SCHRAFETb &b, T DARHL kAt T 2
BEH P BV FER . (49K, AR root, AR AT LA 1. )

IS & H 32 data/data/ 5 SR IR0 Bk, B4, Criminallntent WA VD & H 52
data/data/com.bignerdranch.android.criminalintent,

B ARSI, SRR AR D4R 3hia T, SRJFTE Android Studio HLFTJT Device
File Explorer T ELF=% M, W&l 11-2 FR, SO0 BE 4% bR 23 Rt i ey SeAk .

] 2] Device File Explorer
Device File Explorer a —
[E Emulator Pixel_2_API_28 Android 9, API 28 v
Name Permissions Nata Sjze
acet drexr-xr-x | Link target: /system/bin | 5 5
? bin Irwi-r--r-- 2009-01-01 03:00 1B
cache drwxrwx--- 2009-01-01 03:00 4 KB
config drwxr-xr-x 2019-05-10 14:24 0B
ad Irwi-r--r-- 2009-01-01 03:00 178
» [ data drwxrwx--x 2019-03-10 22:31 4 KB
dev drwxr-xr-x 2019-05-10 14:24 2.6 KB
T etc Irae-r--r-- 2009-01-01 03:00 1B
lost+found drwx------ 2009-01-01 03:00 16 KB
mnt drwxr-xr-x 2019-05-10 14:24 2408
odm drwsr-xr-x 2009-01-01 03:00 4 KB
oem drwxr-xr-x 2009-01-01 03:00 4 KB
proc dr-xr-xr-x 2019-05-10 14:24 0B
? product Irw-r==r-- 2009-01-01 03:00 158
shin drwsr-x--- 2009-01-01 03:00 4 KB
# sdcard Irw-r--r-- 2009-01-01 03:00 218
storage drwxr-xr-x 2019-05-10 14:24 1008
SYS dr-xr-xr-x 2019-05-10 14:24 0B
system drwxr-xr-x 2009-01-01 03:00 4 KB
vendor drwsr-xr-x 2009-01-01 03:00 4 KB
A bugreports Irae-r--r-- 2009-01-01 03:00 508
" charger Irw-r--r-- 2009-01-01 03:00 13 B
" default.prop Irw===mmmn 2009-01-01 03:00 238
L

Bl 11-2 B SCrRn v an e K
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Fi3k 3 Criminallntent i FHAYY> & H 5, B IT data/data H s, B LIXT R0 H A4 6 44
Bk, N 11-3 . B H ST BSOS BOAFAE SCPF,  HoAth i T BeA AR iR
X B AR EE PRSI M Ty o

Device File Explorer o —

[E¥ Emulator Book_Screenshot_Device Android 9, APl 28 v

Name Permissions Date Size
CUITLAITUTUIU. WAl dPEl L ITVERIURET UTWAITWATTXA LVUITI"VLTV/ 11190 “& ND
com.android.wallpaperbackup drwxrwx--x 2019-02-07 11:13 4 KB

com.bignerdranch.android.beatbox drwxrwx--x 2019-02-07 11:13 4 KB

com.bignerdranch.android.criminalintent 2019-02-07 11:13
com.bignerdranch.android.geoquiz drwxrwx--x 2019-02-07 11:13 4 KB

E11-3 NHDEHS

R PAETRATEA Y databases H 5%, A i HAL44 B, 28 Upload.. 5T, W& 11-4
I

com.hianerdranch.andraid.criminalintent

¢ New >

|

fi FH Save As... ~{rS
4 Upload..  ~00 I
com X Delete... ¥ ourdaggersh
com ourdaggersh
cotl S Synchronize it
com 'B Copy Path +38C
com.google.android.apps.docs

E 11-4 4% database SO

TERE 5 B SCPR SE o 1, FRENRE A5 SCARAR TR B 5% B e 1 Serf . EAESCrERE,
A FAL T/ databases H %, Room #E1E IR FESCIFEREERE— 44~ databases i H 5 HL,
N EEET, SERSC EE, R Y& B FRZNE 11-5 FiRs

com.bignerdranch.android.criminalintent
cache
code_cache
> crime-database
> crime-database-shm
> crime-database-wal
files

Bl 11-5  © B8R s
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AR SERAE E SO, BRAE VT U 6 R ORI AR T 247, CrimelistViewModel
AEBET 100 MEEARP) Crime X4, MIBRX B S, 2 CrimeRepository Ay
getCrimes () BREUNEIE PEEEL crime Bi0HE , AnfCHSIE 2R 11-14 R,

RAEL;EEH 11-14  7F ViewModel HiJj[A]6:% ( CrimeListViewModel kt )

class CrimeListViewModel : ViewModel() {

for (i in @ i1 100) ¢
L crine = Crimed)
ime.title = "Cri
: s
3
*

private val crimeRepository = CrimeRepository.get()
val crimes = crimeRepository.getCrimes()

}

BAE, BT HIRAR S SOCR . DR, RIS T .

ANESE, ORERZTPRS OREER, 2 TET, RHRERREITAA TR ). 78 Logeat
RAEFESW, BRI TR

java.lang.IllegalStateException: Cannot access database on the main thread since
it may potentially lock the UI for a long period of time.

Room fillth 754 . ©EIT T, WAMRIKETE RS Ui EdeE. T, &AM
Android AYZLRRML . ELBRAITT S, ASIIRSE TAR AT DLaf /e B4R LA SRS
o RI5, RINSEEREEIRENES B EE G LR X, X a2, 1k Room I
B, A AS T .

11.6 NMA%IE

BEBUCEE PR R A EEE , Jorkar BISER. RN, Room A FRifrE LR b HATIT(T 5
FEHRAE . WsRAT R, Room Bl /RNINIZE 21 I1legalStateException 4 .

T AIXFENE? BEHEIS IR AR, URTEEANELR R AT 4 . EARE A, DK ELRN
ZMA 4

LR — AT AR TP RIS S B LA T, BT Android 1 FAYIEFT AR
FEBIA. SR, ERBEIFA BRI TUEPITFS . M, BT —ATCRRIGERT)
BIPIRA, SFERP SRS MA SN, —HASEMMAk, FELBEHRITRA MmN, i 11-6
FiR o
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%72 EL
| (kB Android &4t
] FAM
| ->~J /
' 7 AN fEsEt
|
I / \ /

BT RLALE) A Y

| \ (RBESEMH
| \ ’
| N P 7
[ S e ”
|

FERL

B 11-6 —RE S R4

FER ARG R —FRBIRENE , TN A X R ME— Y 51 T R Tk P, (bR 2
H, AN E RS, . OB BOCEE | BUERERCTAE . NI ARINA AL, RIVMERTA AR A
— NGEM, &P RERF R SR N, R R

N T RIS SERAESS, INRARABEAE— T EAERA . MR —HE 5T 7B A7 SXmF, w20
A NAERHRT IR AT s . RSN AR 245, TR LA I st AN TR 1

PN L Bt AR 0 L B2k . Eas 78 I ST ULRYARS, Pl dfa i activity #Y)E 3l
A BTN UL ASCEEAO RS . (ol TR SO E AR S LSS, R R4 A i
Ul 32, )

FEABFEIMLE UL SIS AT o IXHE, SOFRERE— PRI BE, AT E AR,
RISt RERE PR AT, SN, FIRT, FA129 %S 1A AR AR A E LA h AT i

fFB%kig

B R AR SRR . AHCHABAE S5, ETEARERT . SERFmR R ], UL 2ZJ0RON, X
eSS M B i (application not responding, ANR ) B4 &4,

WA Android RGNS I ELB I N FHEFE, Hhansid BHREAE, ] ANR 23
KA. P EiaAESIE 11-7 PR i
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PLUEL D

Criminallntent isn't responding

X Close app

©  wait

11-7 ) FJE o

MR AR AR T, B, AR AR B PR — 44 N F B TR 4B T . Android REE
FIMIE 52250, BIRIE— 1R A%, K5 LR B .

SN HESING R FRRT, T B B LR PSR

O B RIS ERN XIS BT LS. X RERSIRIIE £ A 25 B UTHISERESS, LA

i UT B2 b i FH 484
O UIREEEELIE EEH. ENE GLBTH ULSiEn RS, Bk, J5a4rE i
UT 53 R AR 2L Ok 3] R 26 LT .

Android iR ZIMNEBELLRTE G AR LTRSS TRATTESTESS 24 Tovhi ) e & 5525 W
iR, R 25 TP A A Handler AbBE—S8J5 G/MTSS, FE56 27 B rhaf > dnfar i A
WorkManager #1175 HAMER IS G455

X} Criminallntent N i, ZARTEG AR LU IEHRE, IMNEAMA. ABERINSHE L
2 {fiH LiveData KEZEIR EANESE, SRGAESE 12 M 14 Frh 42 ffi [ Executor
KA AT B A A

11.7 {£HM LiveData

LiveData J& Jetpack lifecycle-extensions JEH H—MEIEHAZE. Room Sk 55
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LiveData e TAE, 7658 43, RELAE app/build.gradle X HLZRIIIE 1ifecycle-extensions
PO . BUAE VT LAAED B B B2 LiveData 257,

Google ¥ & LiveData Y H BYJ& ik N A [AIAR B 22 8] B9 %5 08 4% 38 1] B — 28, i A
CrimeRepository |2 8 crime #ENY CrimeListFragment, 34), LiveData tLRETELFEZ
(G EE . WAR, ZRTHE AR RN, T S A%ET

#RA] LIFE Room DAO Bt B A ifJik 0] LiveData, Room £ H sh7E )5 G 4FE AT IAHERAE,
56 UG A RAHR & AT 3] LiveData X4, VRAFACE activity 5 fragment SR WL%¢ H A5 LiveData
X5, XFE, SR LiveData —IE& L4, KAY activity B¥ fragment BLE7F ELFE LIRSS,
ESEhIN

AFELSHGOGEIHMIH LiveData MESZFRIEMIIRE, & B eI T8 ARt &
5, FTIF CrimeDao.kt, BHTHHEA R REL, UH LiveData X4 AE N HUR [FIEHREAY, anfthg
1115 FiR,

7958 11-15 7 DAO HiR[W LiveData ( database/CrimeDao.kt )
@Dao
interface CrimeDao {

@Query("SELECT * FROM crime")
¢ Cri O Li Cri

fun getCrimes(): LiveData<List<Crime>>

@Query("SELECT * FROM crime WHERE id=(:id)")
fun—getCrime(id: UUID): Crime?
fun getCrime(id: UUID): LiveData<Crime?>

b

M DAO Z5iR [F] LiveData SEf], #E/245UF Room BAE /G A 4fe HITEUE L 1H), A3
crime 455, LiveData X G SUZ5 A Ak 3| E LBl 0 UL LS .

PRk, RS 11-16 TR, il CrimeRepository MW pR%tiiR [7] LiveData
MR,
X53;58 11-16 M CrimeRepository iZ[f] LiveData ( CrimeRepository.kt )

class CrimeRepository private constructor(context: Context) {

private val crimeDao = database.crimeDao()

¢ Crimes () List<Cri - crimeDao.getCrines()

fun getCrimes(): LiveData<List<Crime>> = crimeDao.getCrimes()

: Crime(id: UUID): Crime? = crimel Crime(id)

fun getCrime(id: UUID): LiveData<Crime?> = crimeDao.getCrime(id)



200 %11 % #3EH%EL Room &

W% LiveData

N REAEZEH Y crime B, ik CrimeListFragment WZZM CrimeRepository.getCrimes ()
iR [F /) LiveData,

4%, $TJF CrimeListViewModel kt, %5 crimes J&MEHANTEE H A4 7, WSSy 20 11-17
Fl7s o

KE3;58 11-17 7€ ViewModel Hii[nl%dli &% ( CrimeListViewModel.kt )
class CrimeListViewModel : ViewModel() {
private val crimeRepository = CrimeRepository.get()

val erimes crimeListLiveData = crimeRepository.getCrimes()

}

HARALIE A 11-18 7, BT CrimeListViewModel 2352553k H BUEG %Y LiveData, 1R
o L HTE ! CrimeListFragment 25, B 7EMIBR onCreate (. .. ) S pR%k ( BEARIZ RN 51
# crimeListViewModel.crimes ANAFFE T, ZHIAH HICRWMATE T ). K5, Bk
updateUI () FRECHEAY crimeListViewModel.crimes G, A EHIN—14%% crime HE5HZ
B, 5, WCHLTE A 11-18 i, M onCreateView(. .. ) HMER updateUI ()., 854 i
A E

REZEE 11-18  FBRIHRRA ViewModel 5| ( CrimeListFragment.kt )

private const val TAG = "CrimeListFragment"

class CrimeListFragment : Fragment() {

override fun onCreateView(

)i View? {

crimeRecyclerView. layoutManager = LinearLayoutManager(context)

updatelI{)
return view
}
private funupdatelUI() {

private fun updateUI(crimes: List<Crime>) {
1 . _ imeListViewModel. cri
adapter = CrimeAdapter(crimes)
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crimeRecyclerView.adapter = adapter

}

PIAE, T CrimeListFragment, W%< CrimeRepository.getCrimes ()R [FIAY crimeList -
LiveData. BESR CrimeListFragment el & ZE B crime £(EHFE HAR crimeRecyclerView,
TR F—145 crime 22 WA LG /Y adapter, RIS TE LiveData f3 T HiEdEfG, 4
crimeRecyclerView fi¥) adapter, UI{CHSTEBA 11-19 Fi7s .

REZ;EE 11-19 KBk RecyclerView ( CrimeListFragment.kt)

private const val TAG = "CrimelListFragment"
class CrimeListFragment : Fragment() {

private lateinit var crimeRecyclerView: RecyclerView

private var-adapter: CrimeAdapter?2=null

private var adapter: CrimeAdapter? = CrimeAdapter(emptyList())
override fun onCreateView(
): View? {

crimeRecyclerView. layoutManager = LinearLayoutManager(context)
crimeRecyclerView.adapter = adapter
return view

}

override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
super.onViewCreated(view, savedInstanceState)
crimelListViewModel.crimeListLiveData.observe(
viewlLifecycleOwner,
Observer { crimes ->
crimes?.let {
Log.i(TAG, "Got crimes ${crimes.size}")
updateUI(crimes)

o]

}

FRIBH, LiveData.observe(LifecycleOwner, Observer)pREUHK4% LiveData 3£
B EE R, 1EEEE FIZS activity BY fragment iX A A4 ELARBZH A: [] PR He i iz

observe(...)PREEE NS EE—1 Observer SZFL, XX MATENN LiveData Y
FrECE A, X, WS EAEIAE crimeListLiveData Y crime 2 A EEA HHII AT, Y
#| LiveData B HNH B, HE crime EMHAE, WEEX LM SFTEI H il 5.
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FrdERE , B 1EVREY Observer SEIA T HAR LiveData 19224k, 70, HIfi fragment
AR AL FRBORAS (ELANBss a1 ), K% Observer S22 0 e . R B LRk
A SRR A

XH}, Hii% LiveData.observe(...)R5i— 1S4 LifecycleOwner 37T ., R$EEM
Observer SRR B4 H1 LifecycleOwner TR Android ZH 0 Ak i o R4 — 3%
1E FRACAS st 48 R Observer SEPLAI CrimeListFragment #i & AY A= f & IR 45—
S

HEL observer SLHMFAMEMBEBEE (lifecycle owner ) &b TA %A A A HPIRE,
LiveData X4 —A Hdl st @M e gL . 45 Observer SE3AT 5 AH A A= 0 ¢
BEXTRAAEAE T, LiveData X4 Hah Ml Observer SEHUfRIETTIE %R, KN LiveData fE
N AR IR, T LA E IR A 44 M A A B B R EN4E S (lifecycle-aware component ), A A
A JE R A R 2 N EE, TEILES 25 %,

e R E RS T LifecycleOwner #2031 7 Lifecycle X4 —F Android 4
4. Lifecycle X H*KICF Android A B Y BRR S . (ZATULE, activity . fragment ., view,
F A RN A A e A4 A AR ) AR TR RAREHE T TR B A i RIS T L
1E Lifecycle.State HAAS AR AT LA Lifecycle.getCurrentState () BT if] Lifecycle
FPRAS, s e sie il ar R PR AL 50 .

AndroidX il Fragment #i2— M EmEWIINAE . BEEM T LifecycleOwner #:1, H—
AFIR fragment SEHAE AT PR Lifecycle X4,

fragment A& AY A=A JE I FragmentViewLifecycleOwner ( £~ Fragment #8A—1>
FragmentViewLifecycleOwner SEf] ) jo 5% FIAEBE,

P BRI, EidHE viewLifecycleOwner 1545 observe(. .. ) BREL, VRME SR
fragment H By 5], i fragment MR A . BAREPI AR A i, B
fragment [ A A= i R RN Fragment S5 B B 09 B A S 0R—300 . it , W2R4RE fragment,
PRAT LA X FP BRI T R o FRATTSHESE 25 2k 2 o8 Z AR A= JE IV AR B fragment A1

Fragment.onViewCreated(...)/&7E Fragment.onCreateView(...)RE = FIHHRY, 7
FHE|E KM fragment YL 2R C AIHETEE, 7F onViewCreated(. .. ) PREUE VLS LiveData
ATV R crime BUE LRI TR e e . XM RE T ARG 4 observe () rREASE
fragment H &, TMi+& viewLifecycleOwner ( fragment fLE ). HAEIRK fragment FLEAL FH R
R GETERRRE L), WRATFEALIL crime £5040 58T

MR B EE] crime BUE T, RE X1 Observer St TEN HEE R, Ak Ia %L
PE45 updateUI () fE£ adapter,

2, —VIERMER 4, TN 13847 Criminallntent N . W FAATEART 7 Q0 8A HAthn)
W, RS Rk AR EE R LAY crime A EHE, WAL 11-8 Fis.
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9:00 PLUEL N
Criminallntent

unprofessional dishes in storage room ?D
Fri May 10 14:54:30 EDT 2019

toxic lunch in copy room
Fri May 10 14:54:39 EDT 2019

messy sink at reception desk
Fri May 10 14:54:54 EDT 2019

unproductive sink in copy room
Fri May 10 14:54:54 EDT 2019

dirty sink at reception desk
Fri May 10 14:54:54 EDT 2019

overflowing dry erase board at reception go
Fri May 10 14:54:54 EDT 2019

unproductive shoes in copy room QO
Fri May 10 14:54:54 EDT 2019

unproductive garbage can in storage room ?O
Fri May 10 14:54:54 EDT 2019

overflowing dry erase board in bathroom

Fri Mai 10 14:54:54 EDT 2019

E 11-8 Sk BEFRIZER crime HE

=52, WATEKEK crime FFITFHH crime FHANATE , H S E5EAS crime 513630, 5t
S —A™ crime PA4H LT

11.8 HkEkZ>):. R Schema &4
ARAFZN B A H R H &, REE B — 25U A $243E schema S H 5%

warning: Schema export directory is not provided to the annotation processor
so we cannot export the schema. You can either provide "room.schemaLocation®
annotation processor argument OR set exportSchema to false.

BiE schema WUEEIRELH, HASNFEECER . SdiE LA | XRf

ﬁ WELeA=A, DL EHE R Z S R AR 4 . Room SCHF S A& schema | —A4> 30,
ARG, BRI T SR AR RRAS S5 i R G b b A 7 AR D7 s 41l

DL AR AR — AN SR B Room PRAFEHEE schema, BHHBRE, A
ok QA@Database HEMRARAE schema SCHHRAAE, A S R IiEE. iHIEE—Fh ok
THB% schema 245

%33%51 schema SC- 5 H O, AR AT ASR AL SCA AR 23 T AL PR AR room. schemaLocation

't HARMGE AE app/build.gradle SCHAHELINLA T kapt{HMUiSHe .
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android {

buildTypes {

}
kapt {
arguments {
arg("room.schemaLocation", "some/path/goes/here/")
}
}

}

B schema S HIIRE, 7T LI%F exportSchema B N false:

@Database(entities = [ Crime::class ], version=1, exportSchema = false)
@TypeConverters(CrimeTypeConverters::class)
abstract class CrimeDatabase : RoomDatabase() {

abstract fun crimeDao(): CrimeDao

}

11.9 RAZF3: gl

1E Android JF & 52k, Z%2:M13] CrimeRepository Hfi it A BAMIRER , SRT, AL
Y, SSENHXELLEY, e 8 AR

Android FF &5 AR —RIEE R, BT fragment 5%, activity “VEFFA”. #la0, 1ERH
Jiekk BURAE fragment il activity MBI 5 T, BUOIKIRIATE, MTTHEY fragment 5§, activity £ 28
ANEHRAET S

PAGA e (B M AEAE A IR 4 . R A — Lt Criminallntent B AR 22N H, E1Y
VFZA> activity Fl fragment 23E 2 crime $54l . B M ICIBEN T crime BHRZ )G, EAIEL
% 2 AR ) AT I 2 BB B W 7

R CrimeRepository EHHHRXTS, WA MESCERE EoRAGHE, IEA AR HIEE T
—HMAE L Z 177 miH, FEEGI TGRS, RETT AS AR crime AN 1D BN, 1R
FASTH ] ID FRIAM CrimeRepository SREUSEREHY crime 209 .

MR, AT . EARBIRE ARSI, TR HEERIR T A, HXIEA R TR
TAF o TEFATTYI 2 HAh N I, Android 23 7ESEANI 20 TS N, B051) 322 [ 313 e S 437 A5 sl 55
ANEFET o GeARAE . BBIAIE G e A . RSO S ARERE B0 R % 5] Web IR 554 &
TRAF R A T % )

FABAAF T HITN (ool 245 8 2 0EE 20 5 ), filhn, Gnli A4 QRS E 4 1]
CrimeRepository X4y R %, MLHT DIBHIMA R CrimeRepository U SZPR Y
CrimeRepository SEHs A KISL, SCEHT, Android JF & A B2 AR EGEN (ARHE A S
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ZEEZSW 248 47 ) THMIGXA M, XA T ARG TSR, W Edn] Dk
e

M FHERGIRIT AR, NI EARAE S . TR . A 2T, A B ARRER L 2UE
WHe T ST AR L R HEL AE B IE A D[R] 7

B E X Fp X A RV, AR AT RESS SR AAE R VR BRI, SR TIF T —A TR
S AtfileE, HLIRERG TR FEEE . IHAR Y. EATA AR L PRI IR
T PRAT T8 R A B A B A A S e i

Y, BBIRUE AU LT A Android N P Y SCEERR (T




Fragment Navigation

ARFE, FATKICHE Criminallntent B FH )51 26 SR 4> . P A E A crime 51 R AT,
MainActivity 2f#ifl—> CrimeFragment #reC@s#54k CrimeListFragment, CrimeFragment
2B P TEE Crime SEHIRYBALNME ., WA 12-1 FiR,

00 woEdl :00

Criminallmernt Criminalintent

unprofessional dishes in storage room Q TITLE
s 0

WAy 10145430 EIT 2071
4 ing dry erase board at reception desk

toxic unch in copy reom
Fri Mgy 10145439 =0T 2010

DETARS
messy sink at reception desk
Fri My 10'14:54:84 EOT 2619 [ Sotved

unproductive sink in copy room

dirty sink at reception desk

Fri May 1014545, 01
overflowing dry erase board at reception |

tesk o Press Crime

Fri Moy 10.74-54-54 E0T 3078 1

unproductive shoes in copy room (n)

Fri May 10 14.54.54 EOT 201 D

unproductive garbage can in storage room (o]
Frf May 10 145484 EOT 20

mrﬂcwini di erase board in bathroom

[ 12-1 F CrimeFragment 4t CrimelListFragment

FSER B BbR, VRTT E2E ) i) @i F64F activity IR FH P #ERS i /R SR fragment,
PISZELR P B T o ARIB 2% ) Gnfn]fd ] fragment argument 431518 45 fragment SCH, LK
fnfalfi i LiveData transformation M ULIRZAZE LN A o] 285040

12.1 B Activity % Fragment

1E GeoQuiz v HHL, U Aim, FRATELL— activity (MainActivity) a3l —A>
activity ( CheatActivity ), £ Criminallntent i I H, TR SRAJH. activity £ fragment
Bk o PR FHIX AR B, activity HAT—>, fragment W4T 24>, Hrf activity STTHEE K,
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T BTN P S, SRl fragment,

FSEPM CrimelListFragment #| CrimeFragment BY W AL, RATRESAS B A HILE
activity [/) fragment 45 B &8 &t —> fragment 2555 S A0 BARSK S, 5 /27 CrimeListFragment
#J CrimeHolder.onClick(View) K&, 7 JcHE| MainActivity Y FragmentManager, #%
Ja 38— Lh CrimeFragment i CrimeListFragment 355,

ZJ5, YRTE CrimeListFragment.CrimeHolder G 7 RS,

fun onClick(view: View) {
val fragment = CrimeFragment.newInstance(crime.id)
val fm = activity.supportFragmentManager
fm.beginTransaction()
.replace(R.id.fragment container, fragment)
.commit()

}

Bk, XA, [HA 2551 Android 27 ALK 2448, Fragment AE gl & —Fi AT 4123 1
PhSEE:  ANRAR IR H—A> fragment,, LB [ L4 activity A% FragmentManager 75T HA fragment,
ABIXA™ fragment BEfSFHITEFCA activity BT TAER, BWHENFE— 1T M50 T .

whn, 76 F A AS T, CrimeListFragment & CrimeFragment ¥RMIZS T MainActivity.
XREf R EA — T . CrimeListFragment AH MainActivity MR B S#H —4
fragment container., {HFATHIIA, XJ& CrimeListFragment [T activity %5,

4P fragment F9RST L, FRATAE fragment B E X EHEHEE D, EANZEMAEALA T
MIFEA activity SRefl, R, (R HIANE fragment DS E AT SR MO ¢ RXAERUAESS, ik
FC activity 313 SCEE 1R 2 10 R 58 .

12.1.1  Fragment [EiF# 0

FRBLSS A4S activity, BT Y fragment B E XL —144°M Callbacks i H & X A1
a0 BXAMED B SR BETE R fragment ZOR B AYFEEE activity 800 TAE, X FIXAER
fragment, WEFEAE T, HEMUSSCEILE & XWHH

BT XFEREIEED, fragment BLEEE L activity FIEREL T o« E T AT ARER activity 7E
e, BRVEHIE,

TSR R SOXRE— AR, HE CrimeListFragment FLimfr) S di 3B LS & FEE
activity, 4G, #TJF CrimeListFragmentkt SCf:, & X HA—A 0 k%L Callbacks % 11. H
Bn—A~ callbacks J& MR IR AL Callbacks 1% H X4 . i f5 , % 75 onAttach (Context)
H1 onDetach () PREC LA B FIELY callbacks @1k, WRHLIHH 12-1 iR,

KAEE 12-1 %I callback #£10 ( CrimeListFragment.kt )
class CrimeListFragment : Fragment() {
/**

* Required interface for hosting activities
*/
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interface Callbacks {
fun onCrimeSelected(crimeId: UUID)

}
private var callbacks: Callbacks? = null

private lateinit var crimeRecyclerView: RecyclerView

private var adapter: CrimeAdapter = CrimeAdapter(emptyList())

private val crimelListViewModel: CrimelListViewModel by lazy {
ViewModelProviders.of(this).get(CrimeListViewModel::class.java)

}

override fun onAttach(context: Context) {
super.onAttach(context)
callbacks = context as Callbacks?

}

override fun onCreateView(
): View? {

}

override fun onViewCreated(view: View, savedInstanceState: Bundle?) {

}

override fun onDetach() {
super.onDetach()
callbacks = null

}

4 fragment BN activity B, £ Fragment.onAttach(Context) iR, X H,
BAHEALLS onAttach(. .. ) Y Context [ESIR-1FH] callbacks JEPEHL, BESR CrimelListFragment
JER—> activity FEEH 1, IBAfE4 onAttach(. .. ) Y Context X Gl dE B 1Y activity S,

WeEaiE HE %4, T onAttach (... ) BRECKTE, onAttach(Activity) BB iE
PR FE, BIAE M STEARRMUAR) APT H g IHER .

5j Fragment.onAttach(Context) pREHINEL, 7E Fragment.onDetach () iX/% &4
WK, AT callbacks EMIEIXE N null, ZHTLAX A, J&FE N fragment P f5 B E
T activity “PEFIL” T,

W&, CrimeListFragment i 7 — /N RAKAEERIFW, LEHILE activity FaL T
CrimeListFragment.callbacks, XFE—, FE45 activity HLs 2L CrimeListFragment.
callbacks # M7,

BU7E, CrimeListFragment A JpERHHALE activity BURREL T . 2 FILE activity £HEIF
AETE, HE PSP CrimeListFragment. callbacks #0, CrimelListFragment #3—FETAF,
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PRk, W CASIE A 12-2 7R, £E CrimeHolder.onClick (View) BR%EHL, ## Callbacks
B0/ onCrimeSelected (Crime) BR%R, MWin FH P i crime P IR,

Ra3;58 12-2 i callbacks ( CrimeListFragment.kt)

class CrimelListFragment : Fragment() {

private inner class CrimeHolder(view: View)
: RecyclerView.ViewHolder(view), View.OnClickListener {

fun bind(crime: Crime) {
}

override fun onClick(v: View?) {

~show()
callbacks?.onCrimeSelected(crime.id)

}

5, WRASIE R 12-3 iR, HEHT MainActivity, ZE7F onCrimeSelected (UUID) HLFTED
PR H AR, PUHSEH CrimelistFragment.callbacks #11,
RED;EE8 12-3  SLP callbacks #11 ( MainActivity.kt )

private const val TAG = "MainActivity"
class MainActivity : AppCompatActivity(),
CrimeListFragment.Callbacks {

override fun onCreate(savedInstanceState: Bundle?) {
}
override fun onCrimeSelected(crimeld: UUID) {

Log.d(TAG, "MainActivity.onCrimeSelected: $crimeId")
}

}

i1 Criminallntent I . 8K olid ) Logeat I FH MainActivity # H & idsk . 7E crime 31
RGP, RS —2% crime iC%, BLAEE F Logeat i H4TENH—5 H . X 3R, i Callbacks.
onCrimeSelected (UUID), AidiZf:M CrimeListFragment {515 T MainActivity.,

12.1.2 % fragment

& T lJERED, T %P MainActivity AY onCrimeSelected (UUID) pR%R, FF HEAE
CrimeListFragment Fti s o f—2% crime ics%, HiA] CrimeFragment SEf5E5 45 CrimeListFragment
(crimeld BHFSEZ208 ), AACASIE H 12-4 R,
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KRAZFE 12-4 fH CrimeFragment &k CrimeListFragment ( MainActivity.kt )

class MainActivity : AppCompatActivity(),
CrimeListFragment.Callbacks {

override fun onCreate(savedInstanceState: Bundle?) {

}

override fun onCrimeSelected(crimeIld: UUID) {

| L(TAG, “"MainActi c Sel y imeId")
val fragment = CrimeFragment()
supportFragmentManager
.beginTransaction()
.replace(R.id.fragment_container, fragment)
.commit()

}

i B ERILAY fragment, FragmentTransaction. replace(Int, Fragment)®#tT MainActivity
SR fragment ( 7EFEETRIR ID A4 B ). WSRIEE A HLECE fragment, ARFLAITI— 88y
fragment, XAH24 T T FragmentTransaction.add(Int, fragment)p&%k.

FHIKIZ1T Criminallntent W . 7€ crime FIFRIGH S AT —10 5%, RNZAER 20K 12-2 Fr
7NHY crime BA4N AL SR

9:00 WUEL R

Criminalintent

TITLE

DETAILS

7] solved

&l 12-2 #3551 CrimeFragment
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RNTA 45F CrimeFragment Z W /sME 45 crime ic 5%, AFL) crime BRI ZS 23 W4l . )5
AT . M52 2, WS A — RS E g,

Fe iR, AN AR T KRR RSN )G, MainActivity /20 H R FR B
——ANSH

AR, Ea LR, F P IR crime BN [F1 3] crime 1) 6100 FL T . BB ANRR,
T RS S B R AR B, an U R 12-5 TR

KEB;FER 12-5 ! fragment F55 I NF [FRAR ( MainActivity.kt )
class MainActivity : AppCompatActivity(),
CrimeListFragment.Callbacks {

override fun onCrimeSelected(crimeId: UUID) {
val fragment = CrimeFragment()
supportFragmentManager
.beginTransaction()
.replace(R.id.fragment container, fragment)
.addToBackStack(null)
.commit()
}
}

E—NFESEME EERAR S, e PR LR, FSSMR . HIL, EXMELT,
CrimeFragment X[l T CrimeListFragment,

WAL BRI S A4, AT LLK—A> String {445 FragmentTransaction.addToBack-
Stack(String) P&, XFEMUETTEER, JFH, MTFAEARFELINE, FHIREAT null,

iz17 Criminallntent W, % crime 513631 AT —iC 5% 3 3l CrimeFragment i, 4% [mliR
B [a1% CrimeListFragment $tifi, W S TS H P T .

12.2 Fragment argument

PAE, TIPSR orime 51365, CrimeListFragment BLAEEAHATAY activity (MainActivity ),
A% AJITE crime 30 5% %) 1D,

X BRI, (BN EEF R MainActivity {5356 crime ID 45 CrimeFragment.,
XHF, CrimeFragment AEF M MR AXF I crime BRI FE UL T,

XA RIS AT L Fragment argument Jf##2k . 7 T Fragment argument, PR5EA] LI —BEE
{RAFAE)E T fragment (19 “ FA T X ANL J& T fragment Y35 52 PREE 952 B 1Y argument bundle .,
AFEEWE (B4 activity B HABXT S ), fragment FH O EAEM argument bundle BRI FAEE

Fragment argument AJ LAF/RHE—> fragment AR A7 bRk A B4 R 47 A9 fragment 2 —4>
n G A EERTT, AT LASSAATA activity L5 .

A Fragment argument, 75 255614 Bundle X4, Bundle f&HHEXT, FodiTrl LRI
i extra 3] Activity A9 intent FHREEH FHE . — MEE(EXTEI— argument, #RJ5, f#iH] Bundle
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FRAE A put pREL (ZERLT Intent pR%L), #f argument 7513 bundle

val args = Bundle().apply {
putSerializable (ARG MY OBJECT, myObject)
putInt(ARG_MY INT, myInt)
putCharSequence (ARG_MY STRING, myString)
}

A fragment SEFIER AT LLFfFHT —1> fragment argument Bundle X4,

12.2.1 4% argument MifnZl fragment

F ¥4 argument bundle FfHNEHEA fragment, /RFFE R Fragment . setArguments (Bundle)
PREL. TH., ITEX A fragment BIEESS | USINZAHEA activity BT SE K.

i e FIRER, Android JF & N GUREURY T B . WI—1M327% newInstance(...)
PRI FEAEXT 245 Fragment 28, ffi] newInstance(...) %k, VRATLAGIEE fragment 524 K
Bundle %%, #AJ5 i & H argument.

FE4 activity T ZHAS fragment SLHIRT, FRATIEEH LA newInstance(. .. ) sREL, 1A
T EH B EAMERE M H, A2 fragment £]# H argument ) ﬁﬁ:k, activity 1] LA 45
newInstance(...) PREULE AR E N SEL

1 CrlmeFragment Hrh, 45 Al LI3ESZ UUID 2401 newInstance (UUID) pR%K, AEE—14
argument bundle F1—A> fragment 326, SRJGHUHE argument BINZS fragment SE, Qi US55
12-6 7R o

RAZEFE 12-6 5 newInstance (UUID) pR%L ( CrimeFragment.kt)
private const val ARG_CRIME_ID = "crime_id"
class CrimeFragment : Fragment() {

override fun onStart() {

}

companion object {

fun newInstance(crimeId: UUID): CrimeFragment {
val args = Bundle().apply {
putSerializable(ARG_CRIME_ID, crimelId)
}
return CrimeFragment().apply {
arguments = args

}

}
BAE, B CrimeFragment, MainActivity WiZJHH CrimeFragment.newInstance (UUID)
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pREL, FHEAM MainActivity.onCrimeSelected (UUID)FRHUH UUID Z3%fl, GfRAdiEEA 12-7
}5)?/?\‘0

RA%;FE 12-7 f#ifH] CrimeFragment.newInstance (UUID) p&% ( MainActivity.kt )
class MainActivity : AppCompatActivity(),
CrimeListFragment.Callbacks {

override fun onCrimeSelected(crimeld: UUID) {
val-fragment = CrimeFragment()
val fragment = CrimeFragment.newInstance(crimeld)
supportFragmentManager
.beginTransaction()
.replace(R.id.fragment container, fragment)
.addToBackStack(null)
.commit()

R, activity F1 fragment AT 2L TG [AIBFAH B AR FEAM S . MainActivity W40 T i
CrimeFragment [NFRANT, HLANALE B MEBA 1 newInstance (UUID) pREL. XARIEH . 045
activity Nz FE X SR YT, DIMEFLA fragment, {H fragment AT EHIE HATHE activity B4H 7 [7)
B, FIETEEARER fragment 2157 A IR IZ AN

12.2.2  3RKBEY argument

> fragment 77 ZEARHUE 1) argument B, 23763200 Fragment 28/ arguments J&PE, FHiAH]
Bundle FRAEZAIN get Rk, LLUN getSerializable(...).

M%) CrimeFragment.onCreate(...)R%H, N fragment fi¥) argument FF3RHL UUID, %3
HhHEH &S crime ID, BfIA argument BN,  AnfCASYE R 12-8 IR .

RAZ;EE 12-8 M\ argument F13KHL crime ID ( CrimeFragment.kt )
private const val TAG = "CrimeFragment"

private const val ARG _CRIME_ID = "crime_ id" m

class CrimeFragment : Fragment() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
crime = Crime()
val crimeIld: UUID = arguments?.getSerializable(ARG_CRIME_ID) as UUID
Log.d(TAG, "args bundle crime ID: $crimeId")
// Eventually, load crime from database

}
247 Criminallntent W fFH . BARBITEER—HE, (HARNIZH ZHES =%, K} CrimeFragment
AMURENT Crime ID, 1 HABARS @A T o
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12.3 {£ M LiveData #4534

AT crime ID ZJ5, CrimeFragment 752 MEICHE 2 B X N crime XF 4 E DL TH | R o
R SR 5 BLE R e A i, R AN AR DR 8 A e e T o A R P A R, IR A i — >
CrimeDetailViewModel K4 FHE R £ if)

AL, Y CrimeFragment F53 /R4 %€ ID Y crime BUERT, © /) CrimeDetailViewModel
RN IZ A getCrime (UUID) il EA I K . EHIEHE)S, CrimeDetailViewModel i h ity
H1 CrimeFragment, J-fEA KM crime B4 E .

Bl —14"4 CrimeDetailViewModel MUHIZE, XIAMEEE— LiveData R PERAFMHA
A WECHE EBCH Y crime 2508 . R3] LiveData SZ¥—/M8# . crime 1D — 728 gl fit & B 05 CHE
JPEAT I, QARG R 12-9 FTR .

R7L;EH 12-9 4 CrimeFragment %5/l ViewModel ( CrimeDetail ViewModel .kt )
class CrimeDetailViewModel() : ViewModel() {

private val crimeRepository = CrimeRepository.get()
private val crimelIdLiveData = MutablelLiveData<UUID>()

var crimelLiveData: LiveData<Crime?> =
Transformations.switchMap(crimeIdLiveData) { crimeIld ->
crimeRepository.getCrime(crimeld)

}

fun loadCrime(crimelId: UUID) {
crimeIdLiveData.value = crimeld

}
}

1E iR U, crimeRepository J& MG CrimeRepository, RA—E T EX 40,
{H)5 T CrimeDetailViewModel #l1 CrimeRepository 7L MM T2 E 2 H., NMX MNEZ )5
A

crimeIdLiveData fRf7#& CrimeFragment 4FjiH/Rn (R ER ) BY crime X4 ID,
CrimeDetailViewModel WIGIZERT, XA~ crime ID AKX E ., [HikZ, CrimeFragment £
H CrimeDetailViewModel.loadCrime (UUID) il ViewModel FIiE IZINZ M4 crime X4 .

R, AT crimeLiveData FYZEALE R LiveData<Crime?>, BESA crimeLiveData
TEXTANREER, PRELRLZEA IR B XTI R EE AN MutableLiveData, —BokilE, ViewModel M
AR iR #% MutableLiveData,

PRI Re e iaaiie, BESR crime ID I CrimeDetailViewModel #AF, iXH M43 crime ID
HJ2E7E LiveData L, CrimeDetailViewModel HIAT HEELMiNTAAST 1D AYZAEfLIE?

PEZEHRAE LiveData (Y Transformation 4+, LiveData &#E4%# ( live data transformation )
SEVEE A LiveData X4 [Alfil & Fl A R I — AR Ik o — AN EE L AR ZE A5
. —HIER & 28 (trigger ) 1Y LiveData X4, —~& [l LiveData %52 RRET iR 4 ( mapping
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function ), R pREL 23R Ml — BB FEHRLE R ( transformation result ) ——H SRR — 1T
LiveData X% ., #HK HEfih k4% LiveData A H{HIZE , FHEHEIAEUR BIFH LiveData X
ZINEBR SRR TR,

BRI A (S T PR S o MABLE pRBIGR 81 LiveData Y value JE PS4
FH R B B4 R (B LiveData %14 ) Y value @1,

RS FHEAE SR E CrimeFragment R M %% CrimeDetailViewModel. crimeLiveData
—o Y CrimeFragment 4 T /R crime id5¢ Y ID, CrimeDetailViewModel SE&HEHTIH
crime (4 & 1 %4 LiveData £da i

¥TJF CrimeFragmentkt 3C{f, <Ht CrimeFragment A1 CrimeDetailViewModel . il
CrimeDetailViewModel 7& onCreate(. .. ) BRECHINZR crime X742, AfCHSIH AL 12-10 /s

KE3;EE 12-10 XK CrimeFragment A1 CrimeDetailViewModel ( CrimeFragment.kt)

class CrimeFragment : Fragment() {
private lateinit var crime: Crime

private lateinit var solvedCheckBox: CheckBox
private val crimeDetailViewModel: CrimeDetailViewModel by lazy {
ViewModelProviders.of (this).get(CrimeDetailViewModel: :class.java)

}

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
crime = Crime()
val crimeld: UUID = arguments?.getSerializable (ARG _CRIME ID) as UUID

%#;EventuallyTgleadgerime;frem;d;tabase

crimeDetailViewModel.loadCrime(crimeld)

}
T—, W% CrimeDetailViewModel [ crimeLiveData, — B HiHUE AL S UL, W0
PO 12-11 FE. m

REBFER 12-11  WEEHE2S 1L ( CrimeFragment.kt )

class CrimeFragment : Fragment() {

private lateinit var crime: Crime
override fun onCreateView(
): View? {

}
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override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
super.onViewCreated(view, savedInstanceState)
crimeDetailViewModel.crimelLiveData.observe(
viewLifecycleOwner,
Observer { crime ->
crime?.let {
this.crime = crime
updateUI()

)]
}

override fun onStart() {

}

private fun updateUI() {
titleField.setText(crime.title)
dateButton.text = crime.date.toString()
solvedCheckBox.isChecked = crime.isSolved

}

(#INFAT androidx.lifecycle.Observer, )

PRVFERS] T, CrimeFragment H A Crime SREJEIRAATEEH) crime JEMERA,, XA
crime J&MEHFE LR P 4030 Ui i m’E . 117 CrimeDetailViewModel. crimeLiveData H 1)
crime B Y AT ARAETE SR E LA S . CrimeFragment 7E#E A RS, 23 A5 P 4l
B —— 0 S A B

1247 Criminallntent )i F » 555 2630 BAT— crime 10 5% . Q0S4 HAB RIS, /RSB 2 crime
PRAn L B T, DT R R P IE XS crime 10 SRR, WL 12-3 B,

900 .00 Al
Criminalintent = Criminalintent
unprofessional dishes in storage room (5 Criminallntent unprofessional dishes in storageroom )
TR fo] e O She (o]
Tme
toxic lunch in copy room toxi toxic: lunch in copy room
My 10 14:54:39 an| everflowing dry erase board at reception desk i 1454 1
messy sink at receplion desk meq PETALE messy sink al reception desk
FriMay 10 14:54.54 EDT 201
unproductive sink in copy room Mg g s L N unproductive sink in copy room
S R Press row [ Press Back AL A2
dirty sink at reception desk l/'ﬂ — dirty sink at reception desk
overflowing dry erase board at reception ovel averflowing dry erase board at reception
desk %D des desk 5
unproductive shoes in copy room 0, unp unproductive shoes in copy room Q
[ (o} iy A . o
unproductive garbage can in storage room unp| unproductive garbage can n storage room
mrﬂowii di erase board in bathroom ove overnnwini diera s¢ board in bathroom

& 12-3 Criminallntent Jif JH &Y 138 £
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CrimeFragment UT Bk T, QSR T B R Y crime LR T EHLIRE , IBAKRSE R4
PEAER AL RSN . IXAIGIRIER 1Y, A ERER AR — S P B Z R . P B IR G 5)
CrimeFragment A, ffi/R crime X EIREA AR T, BAREANLEH, CrimeFragment
i) crimeDetailViewModel.crimeLiveData (4 W45 245 23 A1, & bl B 5000 1304 L2 B R i)
dh

3 T8kt checkbox MYAJEaE, FRA TSR ik B A EHER AR X2
View.jumpDrawablesToCurrentState () PRECRICEL, {5, WIEN AT ZE, WFR crime HIZ05%
TN ZRECE Ao T8, R AT LA SRR AT TN AR crime B BINAEE (Fln, FERHB s ), 8
ERAAEEAN LA E . BT Criminallntent N, — s S8 i3 5 %A 2 5gm, ve8E g%
Bl A EHE A S gk as 1T, AARASTE R 12-12 PR,

RAG;EE 12-12  Bkid checkbox il ( CrimeFragment.kt )
class CrimeFragment : Fragment() {
private fun updateUI() {
titleField.setText(crime.title)
dateButton.text = crime.date.toString()
solvedCheckBox-isChecked =crime.isSolved
solvedCheckBox.apply {
isChecked = crime.isSolved
jumpDrawablesToCurrentState()

}
}

}

FLYRIZAT Criminallntent W o ZEEEEAN TR crime 3, ATLAE S, BA4H Tk LR, )5k
HEL)ESNEERA T o TaHRAFAE, Shim BT XU R E R

BAE, Yl crime iCRARE, SRS HEIRHE M2 crime BRI , RASE, VR
BARAF TR BRI, XA RS

12.4 FEIHEEEE

crime $E R AEIRAAE SR A, 7F Criminallntent b B, BT crime B4H TR, il
AT AT AT S T 0, S A A B o (SRR A AR R, Hndsin—4~ “save”
Fedl, sUH P AR )

HE, FTHF CrimeDao.kt X, WII— "1 eRECEHIA crime 8 . WUE FAIN— 4 AT
crime ZCHfE 4 R (ASINEIEERT crime IC RIS, TRULES 14 55), ARSI 12-13 P,

RAEDER 12-13  FINEIE U0 H A4 A k%R ( database/CrimeDao .kt )

@Dao
interface CrimeDao {
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@Query("SELECT * FROM crime")
fun getCrimes(): LiveData<List<Crime>>

@Query("SELECT * FROM crime WHERE id=(:id)")
fun getCrime(id: UUID): LiveData<Crime?>

@Update
fun updateCrime(crime: Crime)

@Insert
fun addCrime(crime: Crime)

}

SHTHE R AR AT BATAT S50, Room 2 I BT 4 & 1E 1) SQL ¥4,

updateCrime () PRZLfH FH@Update {3/ . MR4E1L AR crime XF4HY ID, iR S4B 4540
P BT R IE sk, SRS A T E

addCrime () PREUH F@Insert 71/ . 18 AIZPRELHY crime SR ZEE A\ B8 FE £

FEROk, U2 CrimeRepository, W FNIGSITAH AFIEHr DAO pR%L, M1 Z R # 1Y,
FA 1403, CrimeDao.getCrimes()#1 CrimeDao.getCrime (UUID)iX P> DAO pREIR [l )&
LiveData, Ptk Room £37E)5 6 4fe A SIPUTENIMEHE FE&#, M H, LiveData ih<xH 3
T A o] AR AR R UL,

SR, FIZATA—FE, Room AE HITESG B4R EPITEWR IR AMT e, B,
PRARE H CFahfE 5 4R LHTiX e DAO A T . BB 4, XBA A% HIME: ff

JH executor,

12.4.1 {£F executor

Executor &— 7555 | HEEFEIXT 4 . executor SLHIA 1 pRENY execute, TJ LAFHATEE B0
B, AR H A RIS 27 executor SE1F | AR AR EFAT

TPk — M AP ZRE ( RS RE R4 ) ) executor L], BEARAISH BLAGACASHR 2
TEHT G GLFE BT, ABFRATREIAT LA Mo AE b b s e T

PRANBE EAZAE CrimeDao HLSZHE—A> executor, P2 Room 35 T4 LR L H 2077 A iRk
P, BTLL, FRATHEMIE CrimeRepository B . WMCHSIE B 12-14 Ffs, I II—> executor
JEPET I Executor X[ 42, SRJE {4 F &P T4 S8 A A

KEDER 12-14  {Hi1] executor FATEHE B Al4di A ( CrimeRepository.kt )
class CrimeRepository private constructor(context: Context) {

private val crimeDao = database.crimeDao()
private val executor = Executors.newSingleThreadExecutor()

fun getCrimes(): LiveData<List<Crime>> = crimeDao.getCrimes()

fun getCrime(id: UUID): LiveData<Crime?> = crimeDao.getCrime(id)
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fun updateCrime(crime: Crime) {
executor.execute {
crimeDao.updateCrime(crime)
}
}

fun addCrime(crime: Crime) {
executor.execute {
crimeDao.addCrime(crime)

}

}

newSingleThreadExecutor () PRECE IR [Bl— 48 [ BT & 2 /Y executor S|, i A IX />
executor SLFIHATHY TAEH & A AEFE BT MMG 6 3 FE L

updateCrime () Hl addCrime () PRECARESRTE execute {MURSBIRE ., R UL, XATLIMR
WEENTTES B4R FHUT, ASFHZERR ULRIH

12.4.2 HEEES A5 fragment & 4 ] 47

BIE, SENA, M EIT crime A BTN, Bithim ARES ABHEE .
$TIF CrimeDetail ViewModel.kt SC4:, BII—A~pREGE crime 20865 ABHE I, A CASE . 12-15
7R o

REZFE 12-15 BIEAER-AEDI6E ( CrimeDetail ViewModel kt )
class CrimeDetailViewModel() : ViewModel() {

fun loadCrime(crimeld: UUID) {
crimeIdLiveData.value = crimeld

}

fun saveCrime(crime: Crime) {
crimeRepository.updateCrime(crime)

} 12
}
iR ASH, saveCrime (Crime) PREFEIIE AR Crime X154, JH] crimeRepository.

updateCrime (crime) pRETE)S & HUHTEE I
BUE, TH CrimeFragment, QIARTSIEEA 12-16 Fis, LA RS B S AR .

REZ7FE 12-16  7F onStop HARFFEHE ( CrimeFragment.kt )

class CrimeFragment : Fragment() {
override fun onStart() {

}
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override fun onStop() {
super.onStop()
crimeDetailViewModel.saveCrime(crime)

}

private fun updateUI() {
}

}

P fragment JEASSE IR (FEFRRE 5242/ AF] ), Fragment.onStop () pREUITEZSHE A
XL, JEFE S EIT crime BT ( Flndg T RLREE ), BdRstESiAr Mok, WA T 55
( Helnd% T Home BEEE MM ), HP B SR EIRE. L, TS 2H BT, R
115, HERFNAEAETHFE R, 7E onStop () AT IRAAEHE A BECRUET] P B B A 2
N

217 Criminallntent i J o fE3E—4% crime ic 5%, JH 3l crime BN TT IS B2k . SR)E, 440
IRER MR R E AR R . T A B AR T o T —3, FRATSTE crime B4 A 0 H W4,
B BESE crime F0Y LA HIYL,

125 RANFE3]: A{TZEH Fragment Argument

AR, L fragment 25T newInstance(. . .) BREL, FRATTERIHE—A fragment Hr S H A}
& argument {438 T R 250 XFMEA I EIRAZUCHS, [FHEE fragment argument XM FK A,
PRIREX A, BN, REEH— A3 PRI argument 445 fragment SEBEAN AT RER

Bltn, NG newInstance (UUID) pREL, ARATRERL S BT IN— L) UUID S HiHhiE
PRALZG CrimeFragment, SATMXFIMNEA BIART . FRATHIE, FEBRAAHLE BN, T activity
Y fragment & BEZR 2> F sh B activity Z AIFCE Y fragment, SR)5, HUHTELAY fragment P8 INZS B
fY activity,

WHRTLCE NS, fragment R H A fragment B, ‘B ERINA fragment ) TCS A 1 bR
Bl SRR, WATEET, B fragment SEHIEIICAE] crime ID 5045 71 .

XAEFE K, i fragment argument A5 112 A [EIG? BIfdi fragment #5455 T, Fragment argument
WA MRAF ok ARG, 7E fragment B BRAR R I A8 EE T A fragment A, 2B JFORPRAF Y argument
RN B i fragment., IXAE, Bt fragment FLREHEEEH CHFPRE T .

P EFRUFEAREZ S I AN EAEAE CrimeFragment HLANEE— NS48 fR e 7

B2 ) AR AT R E R G A fragment B) (AT TC S & AR 0028 ) FH P s
BTN (EAERGHERS N A ), AT A G . TCHENAAAE | H4E
RG] K7 N HBEN, TSR TC AR

Rlt, FTLAUE, fragment argument Bl A WX iR stmiA: o

A T3 — N INENAT FiR s, IRHUR SRS IR AEALH . B, 2 crime ID
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W {f 25 52 725 B, #RJS7E onSaveInstanceState(Bundle) B H R/ T K. ZHIN, M
onCreate(Bundle?) pR%L¥) Bundle HHH[A],
SR, XA RGP BUAS 5 o 28R, ARARTEA T4 IS 282k fragment (A% AR
JnHAth argument, fR A iE 2550 7E onSaveInstanceState (Bundle) BRBUHEARAEHE Y argument .,
Android JF & N\ G 53K fragment argument X M@ 5, B For ARG HH . AT
FEJn, RSk B, —IRStAER H, crime ID &L argument fRA7 FIE S FHAY . RI(EL
B argument, 2305 ] argument bundle JRAFE .

12.6 RAZFZ]: Navigation ZEt2H 4 E

RELBER T, SLEN AN EIE ZEHRE, fla, Q24 activity, —PILIHXS
N—A~, FHP5 ULsCH, Bairef]. SESIH#—A)8 8 activity F1Z2A4> fragment, $R)5 F activity
FLAE 451 Ul fragment.

AR N B ST, VEM Jetpack JZE i —R43, Android F1BAS| AT Navigation Z2F2H {4414 .
WA 12-4 IR, XASHEZR PSR T — AT A gm iR s, RELLIRERPARC & UL ST

(XX )
&= H S « A mapp v | » & a %

onent i_nav_component] - igati graph.xml [app]

. ciLnav_component | 1z app | I src | i main | - res | £ navigation
Mapp | & navigation graph.xml | ( CrimeFragmentit « ) UUIDjava

Q& -G % ® > 4 ©150% @ ® O Aativues o -
Type Fragment

Label CrimeListFragment

A crimeListFragment crimeFragment

o013 2114 22100 1]

@
nnnnnnnnnn

E=TODO B Terminal A\ Build = 6:Logeat QEventLog
(O Gradie build finished in 673 ms (4 minutes ago) I “008e0

Fl 12-4  SffigmiEes

AneySZER N FH LA U TRFT, Navigation JBEA H O AR, AHEE—A> activity — N0, B
] FAE B activity 2 fragment 4444, 760U Aigmi THE, RATLLEIES, fragment B3
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argument {H .

YER— R BRER, EE i Criminallntent 5 H , 1 F Navigation 2244 28 {4527t i H A9 01 1 500
FESCHT R, ARSOR SRR AT B, BEEMEA AR, BREREANDARG ., Ak,
SEMERRY, IR R, fREtSHE IR, SR e DR SRR S T 1
B BT 1T T o

ARG, F2E R Navigation LRI A NINIER & AR, SEAERBT T ZEAR B RN HE T .
AREXATHARATHNE, AKEESBEIFFLENNTR. BA1—EELHE, HEEREEtL,
BEEGA FFERERZ,

12.7 k&%) KIS AY RecyclerView Rl

MHT, PRI crime {5 BR8] R IUA T, CrimelListFragment <% H%:
RecyclerView B[ WLEFTA crimeid%. AR, XTURIBIHBCRERINT, FRh—kkZE R —
Sk A2k,

H3H CrimeListFragment A RecyclerView SC¥LZ4E, HELAIBMAY crimeifH, X
T HEARE H CrimeAdapter, MJRJEHE7K RecyclerView.Adapter<CrimeHolder>if i 4k 7Kk
androidx.recyclerview.widget.ListAdapter<Crime, CrimeHolder>,

ListAdapter /&2—> RecyclerView.Adapter, EfEfk ¥ RecyclerView HIFHTIHEHE
ZMZES, SRIEE e RESA RSN BrInBdEe s G4 LoEmk, rbinat
5 UL .

ListAdapter f#/f androidx.recyclerview.widget.DiffUtil sk Mb—iRorao%dE &
TR ESEAPREL, VR ESIE DiffUtil. TtemCallback<Crime>[m]ji pRi%i

FHN, VRETEETEH CrimeListFragment, EAZHHFHY crime 313845 RecyclerView Ay
adapter, YRtLFLAJHA ListAdapter.submitList(MutableList<T>?)BREHERZ—NHFIZE,
BHMCE LiveData, WELEHEASL,

WRTEE, RIBT LA androidx.recyclerview.widget DiffUtil Al androidx.recyclerview.widget.
ListAdapter [) AP1 &% 51, HAEIZWMAHHE].
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X o1E fE

XHEHERERES R P A7 B nT i P AR o ZE4 R B EE B e R i P e i e, &
AW A . A%, FATSH Criminallntent N FHES X EHE, DT FH P &2 crime 105% H 1.
AP s CrimeFragment Hrfd H AR, WS #HXHEHE, WnE 13-1 iR,

PLEdl

2019

Thu, Feb 7

February 2019

T w T F

. Q-

12 13 14 15

19 20 21 22

26 27 28

CANCEL

13-1 W] 3EE crime H 19X GG HE

& 13-1 PEYXFEHESR: DatePickerDialog 251 —~5Lf, DatePickerDialog 4 AlertDialog
)—F2K, DatePickerDialog ] LAgftit— A H AR RGP, AR A T4 1 ]
IR P, QnRZEaNEE 2 filXEHE, IBAM %M AlertDialog X /MRH HINZ
Fi% Dialog F2.
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13.1 flJ#& DialogFragment

Ffi ] DatePickerDialog, /&% EE%41E DialogFragment ( Fragment (128 ) 5
Firh, 48Kk, i DialogFragment L] i/’ DatePickerDialog #AIE, (HAHELFEXAEL
ffiF] FragmentManager %7 DatePickerDialog, £t £ & HlET K WoR SHEHE

AN, WRERE A, HAME R DatePickerDialog £:iZ%, MiEf2EAE fragment HH)
DatePickerDialog A& MmN (Ehs)s, XHHHESHEHEBKE ).

. Criminallntent I TR, FATE e MIE4 4 DatePickerFragment [ DialogFragment
F2%, SRJ5, TF DatePickerFragment ™, GI#EJfAlE W/~"—1 DatePickerDialog ZEffl,
DatePickerFragment #H MainActivity 4% .

1322 JB/R T DL AR R E R

il
Crime
title
id
date
isSolved
g

Y MainActivity
crime

CrimeFragment

CrimeDetailViewModel DatePickerFragment

Y

DatePickerDialog

| EditText | | CheckBox | | Button |

K 13-2 i MainActivity LA P fragment X 42

B RAEHE, B SE R e LA ARG

Q fJ% DatePickerFragment 25;

Q #J# DatePickerFragment;

Q &8 FragmentManager 7&5E % | W8 XTIEHE

oI5, FA 1B CrimeFragment fil DatePickerFragment 22 [a[f& %54 .

BIE#—1~4 4 DatePickerFragment [#i2E, Jfi & H DialogFragment #25 Jetpack hit
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Y androidx.fragment.app.DialogFragment 2§,
DialogFragment JSfU & 40~ %k .

onCreateDialog(savedInstanceState: Bundle?): Dialog

AT HEF% I s DialogFragment, 445 activity AY FragmentManager &R E .
1£ DatePickerFragment.kt H1, ¥/l onCreateDialog(Bundle?) pRAUAYSZHCHD, BEE—14
72417 H WY DatePickerDialog, AMUHSTEEA 13-1 R,

RA%;EH 13-1 Q)& DialogFragment ( DatePickerFragment.kt )
class DatePickerFragment : DialogFragment() {
override fun onCreateDialog(savedInstanceState: Bundle?): Dialog {
val calendar = Calendar.getInstance()
val initialYear = calendar.get(Calendar.YEAR)

val initialMonth = calendar.get(Calendar.MONTH)
val initialDay = calendar.get(Calendar.DAY_OF_MONTH)

return DatePickerDialog(
requireContext(),
null,
initialYear,
initialMonth,
initialDay

}

DatePickerDialog it PR AT 24 LS. S — DS HUR HIRARBAL A AL 7 B IR Y
context MR, " AZHUE HIWENTA:, Ffsaim, BAESREA nulle &m =12 80e A
WA LR IAYAE . . HAIAR(E. 7ERNER crime 19 BAALAE HIBIRT, Sewiin bR
Hi H o

f~x DialogFragment

FIH:A fragment —#F, DialogFragment Ll )& LA activity Y FragmentManager &
LIS

0l DialogFragment ¥sHN%5 FragmentManager & I & 2|55 |, "I#H fragment 52
B LT sREL:

show(manager: FragmentManager, tag: String)
show(transaction: FragmentTransaction, tag: String)

String Z%n] M —iH 5 FragmentManager PA%) [ DialogFragment. 5% A
FragmentTransaction 24, IRACHATEIEIFEEHS; WAL A FragmentManager %4,
R H I H S

XH, AL A FragmentManager 241,
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1F CrimeFragment #, & DatePickerFragment JSil—1 tag %,

SRJ5, TE onCreateView(. .. ) PREC, MIBRESH H WA A0S . 4 dateButton FE1EN N
OnClickListener WiWrestz O, sSEE Ao H #0140 P DatePickerFragment S, WSS
1322 iR

R#3;58 13-2 &/ DialogFragment ( CrimeFragment.kt )

private const val TAG = "CrimeFragment"
private const val ARG CRIME ID = "crime id"
private const val DIALOG_DATE = "DialogDate"

class CrimeFragment : Fragment() {
override fun onCreateView(inflater: LayoutInflater,
container: ViewGroup?,

savedInstanceState: Bundle?): View? {

solvedCheckBox = view.findViewById(R.id.crime solved) as CheckBox

dateButton.apply{
text =—crime.date-toString()
isEnabled=false

¥

return view

}
override fun onStart() {
solvedCheckBox.apply {

}

dateButton.setOnClickListener {
DatePickerFragment().apply {
show(this@CrimeFragment.requireFragmentManager(), DIALOG_DATE)

}

}

FAMFE this@CrimeFragment K84 requireFragmentManager(). &, XHEM
CrimeFragment TMANZ DatePickerFragment ] requireFragmentManager()H). 7E apply
PRECH, this 5] HFJESNEAY DatePickerFragment, K, X HZMN this KT,

DialogFragment F¥ show(FragmentManager, String) % E—1IE2{HAY fragment
B P25 {5 2 . Fragment.fragmentManager J& PE 2 nf 28R, Frld, X HAMNE
Fragment.requireFragmentManager () pR%Y (&R [Ml—HE4S{H FragmentManager ), 7EE
Fragment.requireFragmentManager () RRELET, WK Fragment.fragmentManager J&ItE=ss
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i, izt Il1legalStateException 74 . XKW, HAR fragment HiTAT CHAY
fragment E¥ FE 4
247 Criminallntent I 1], sy HBHER 3 S GRHE, 4nI&l 13-3 PR

wuEd

2019

Thu, Feb 7

February 2019

T w T F

5 6°8

12 13 14 15

19 20 20 22

26 27 28

CANCEL

Fl 13-3  BEEE A HBIXHEE
HIEREXHEIER AR T—7, RITSEE EER crime B, IR A CB8.

13.2 fragment [B]BYEIR1E1HE

HIT, FRATSEI T activity 2Z[H] (ffH intent BHINMEE ). fragment Fl activity 2 8] ({5 H 11
PO moEdEfLh . BETE LR — activity FC45 AU P4~ fragment ( CrimeFragment il
DatePickerFragment ) Z[alAy%dE L, N 13-4 Fis,

CrimeFragment | | DatePickerFragment

FF BT H

% 13-4 CrimeFragment 5 DatePickerFragment [A]f¥%] i
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AL crime B9 H W45 DatePickerFragment, F5#id— newInstance(Date)PR%L, 2R
JEk Date 1F4 argument [ %5 fragment.,

SR R HIHZS CrimeFragment, J- 5B 2 DL KOG AR, /RT5 EEAE DatePickerFragment
s B —AN Dol BB 500 [ R 1 pRgk,  aniEl 13-5 Fs .

CrimeFragment

crime.getDate() g

newlnstance(Date)

rl DatePickerFragment

onDateSelected(Date)

S mmm———— 4

crime.setDate(...)

»
|

v

O i e i Ml Eals

[# 13-5 CrimeFragment I DatePickerFragment [H]FZE{40k

13.2.1 5% E3EL DatePickerFragment

FAGh crime H %5 DatePickerFragment, 750 B {£7F7E DatePickerFragment A9
argument bundle H', X#£, DatePickerFragment #REELIZIRICE .

BIZEFIEE fragment argument il 7 /21E newInstance(...) BREPSERM (1$Ju% 12 ),
1E DatePickerFragmentkt i, 7E—M¥EAEXT G P EIm— newInstance(Date , WA

B 13-3 R,

KE3;EER 13-3 ¥l newInstance (Date) FRi% ( DatePickerFragment.kt )
private const val ARG_DATE = "date"
class DatePickerFragment : DialogFragment() {

override fun onCreateDialog(savedInstanceState: Bundle?): Dialog {

}

companion object {
fun newInstance(date: Date): DatePickerFragment {
val args = Bundle().apply {
putSerializable(ARG_DATE, date)
}

return DatePickerFragment().apply {
arguments = args
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b

KI5, TE CrimeFragment 1, F DatePickerFragment.newInstance(Date) pR%UE ik
DatePickerFragment WS pREL, AT A 13-4 IR

REG;EER 13-4 HFINXF newInstance(. .. ) A& ( CrimeFragment.kt )

override fun onStart() {

dateButton.setOnClickListener {
DatePickerFragment()-apply{
DatePickerFragment.newInstance(crime.date).apply {
show(this@CrimeFragment. requireFragmentManager(), DIALOG DATE)
}
}
}

DatePickerFragment ffif Date WAY{FEKHItH1k DatePickerDialog X% . 4R,
DatePickerDialog X R MFIAMTEEOLAMH . H . 4. Date /&ffHIEL, Jork HiE (bR
1.

FUREIHK, WATE SeBIE#E—1 Calendar X154, SR)5 F Date W4 B, M Calendar
X4 ] A5 o

1E onCreateDialog(Bundle?) R, M argument F3KH Date X} 42, 4R 5 ‘& Ml Calendar
ST WIMAIL DatePickerDialog, ANMfUHLTHBA 13-5 Fi/R,

RALFE 13-5 3KHL Date X4 - WIiHfk DatePickerDialog ( DatePickerFragment.kt )

class DatePickerFragment : DialogFragment() {

override fun onCreateDialog(savedInstanceState: Bundle?): Dialog {
val date = arguments?.getSerializable(ARG_DATE) as Date
val calendar = Calendar.getInstance()
calendar.time = date
val initialYear = calendar.get(Calendar.YEAR)
val initialMonth = calendar.get(Calendar.MONTH)
val initialDate = calendar.get(Calendar.DAY_OF_MONTH)

return DatePickerDialog(
requireContext(),
null,
initialYear,
initialMonth,
initialDate
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PAE, CrimeFragment Ji{Z/jHh[] DatePickerFragment f£i# T H#|, iZ47 Criminallntent
N, BESCRUM,

13.2.2 iREI#IEL CrimeFragment

#il CrimeFragment #%Ii DatePickerFragment i&[Alf) H M%kdE, B e Efiseilz
[ HR

AR activity OB E, ARAFA TJHH startActivityForResult(...)pR%L, ActivityManager
IR H activity TR, MUEEIR)S, T activity #5455, {H ActivityManager %1iE M4~
activity IZIRCE A

1. i & B#x fragment

HATF activity [H]CHR, Tl CrimeFragment 15 & i DatePickerFragment [ Bl %% fragment.
%#E, fE CrimeFragment Fl DatePickerFragment #{aS It i, #E R K S TH LB BN,
WHLPLUT Fragment pRECAT HENT X PG .

setTargetFragment(fragment: Fragment, requestCode: Int)

RECHE WS40, BF fragment UL R TAE A startActivityForResult( PRI
ﬁﬁﬁ% T Zy, HAR fragment 8 RS HIAZIAS fragment 75 UL o
H¥r fragment Al RICHS H FragmentManager 1 5¢iRESE R, FRATTI 15[ fragment (3%
‘& H A5 fragment ) fragment ) Y targetFragment fil targetRequestCode J&HIREUE AT,
1E CrimeFragmentkt /P, QIELERMDH 2, SR5H CrimeFragment 1% DatePickerFragment
S H AR fragment, Q0ACHSIE L 13-6 FT7s .

RAZEE 13-6 1% 1 HAR fragment ( CrimeFragment.kt )

private const val DIALOG_DATE = "DialogDate"
private const val REQUEST_DATE = 0

class CrimeFragment : Fragment() {
override fun onStart() {

dateButton.setOnClickListener {
DatePickerFragment.newInstance(crime.date).apply {
setTargetFragment(this@CrimeFragment, REQUEST_DATE)
show(this@CrimeFragment. requireFragmentManager(), DIALOG DATE)

}

2. B KR BFR fragment

#:37. CrimeFragment 5 DatePickerFragment Z [BIRYEX R )5 , b 8diE MIf£45 CrimeFragment.
X7 EIE DatePickerFragment HLEIE#E—/NmEEE T, SRJG7E CrimeFragment H1 2528,
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7F DatePickerFragment 251, A HAG—/ 4% onDateSelected () [ kAL MIHET
GRS 13-7 B

KEDESR 13-7 AIEFEE L ( DatePickerFragment.kt )
class DatePickerFragment : DialogFragment() {

interface Callbacks {
fun onDateSelected(date: Date)
}

override fun onCreateDialog(savedInstanceState: Bundle?): Dialog {
}

}

fF CrimeFragment 1, SC¥H Callbacks [RlJE#5 1, 7F onDateSelected () pREXH, & crime
HIFE008 UL, anfRA%iE . 13-8 s .

KA37E8 13-8 LM N ( CrimeFragment.kt )
class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {

override fun onStop() {

}

override fun onDateSelected(date: Date) {
crime.date = date
updateUI()

}

BESR CrimeFragment BEMRINGET H I, 7EH/ %k T HIMJS, DatePickerFragment i 24l
Hf%8 125, 7 DatePickerFragment H., %3 DatePickerDialog ¥RiN—/Walr#s, fEH W
K Ia%s CrimeFragment, {CASIEE 13-9 Frk

REZ7FE 139 & HM ( DatePickerFragment.kt )

class DatePickerFragment : DialogFragment() {

override fun onCreateDialog(savedInstanceState: Bundle?): Dialog {
val dateListener = DatePickerDialog.OnDateSetListener {
_: DatePicker, year: Int, month: Int, day: Int ->

val resultDate : Date = GregorianCalendar(year, month, day).time
targetFragment?.let { fragment ->

(fragment as Callbacks).onDateSelected(resultDate)
}
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val date = arguments?.getSerializable (ARG DATE) as Date

return DatePickerDialog(
requireContext(),
aull,
datelListener,
initialYear,
initialMonth,
initialDate

}

OnDateSetListener REREIRIRENH P RE£R0H H I, SH—SE0E4e0 e H 9119 DatePicker,
XEATFERE, DT A7, _FRAMEANSE, 2E— Kotlin ZiiB27E

M P s HIRAE . . BB, miFRA1752E—> Date X5 A4 HEiR 7] CrimeFragment,
R, FoATHE4E . A . HBARIE4 GregorianCalendar, 51 E Y time J& 52751 Date
X4

BEAEER )G, SiERE & 0145 CrimeFragment, targetFragment JEMARTEHI S 3
DatePickerFragment /Y fragment SEf, BESR HFR fragment FTBENZS , IR ATRA HE B HEE— 145
G T HETTEERE let B, K5, U fragment SEHIRAIEEH N Callbacks 10, JH
onDateSelected () pREUE AT H 1,

H BRI ARSI ZE L T o 84T Criminallntent W, B4 T DAssthl H A& 5 BoR .
BRI Crime (9 H I, #iIA CrimeFragment #LE /s T3 H . SRJ5IR [B] crime 51 200 FL i ,
EEXNL Crime [ HIY, R B 28R RAS 2] T3 Hr .

13.3  BEEERS]): B ENEFEITIEHE

H—A~4%, "} TimePickerFragment X iHHE fragment, 1E i fl—A> TimePicker #R{F1k
B crime A EARRTE, 7E CrimeFragment Fifi LFFEIn— 424, A s d e s
TimePickerFragment I [a] X 1HHE o
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75 1) Android I FHAR I B R A= 01 W AR T B SR s A L SR AN A
WG — i AAE . ¥BiE IR 4

AT, FRATTPEE M Criminallntent i FHAIELN A S8, 1EH P REAS Y crime id 5%, AN 14-1
Fs o

f‘;{
>
sy

9:00 b ARV |
KB —» Criminallntent +
Stolen scooter \\
Mon May 27 11:04:58 EDT 2019 AT #higcriem
IE RIS RIN

& 14-1 Criminallntent A9 £

RS HABRUAR R, LR ER sl TR . BURRF AW S8 ik sk, (HE
oA — L

(MBS M0, TEIHFESR 14475,
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14.1 AppCompat EXi\ Rz 42

AN 14-2 frzs, Criminallntent 3 2 28 T — AN fai S A0 N A

9:00 U4l
Criminallntent

unprofessional dishes in storage room ?;O
Fri May 10 14:54:30 EDT 2019

toxic lunch in copy room
Fri May 10 14:54:39 EDT 2019

messy sink at reception desk
Fri May 10 14:54:54 EDT 2019

unproductive sink in copy room
Fri May 10 14:54:54 EDT 2019

dirty sink at reception desk
Fri May 10 14:54:54 EDT 2019

overflowing dry erase board at reception ?D
Fri May 10 14:54:54 EDT 2019

unproductive shoes in copy room ?O
Fri May 10 14:54:54 EDT 2019 :

unproductive garbage can in storage room ?O
Fri May 10 14:54:54 EDT 2019 )

overflowing dry erase board in bathroom

Fri Mal10‘\45454EDTZG‘\9

%l 14-2  CriminalIntent 1 JH f{ 7 A

X &N Android Studio 7EAIEEHTI H I, 23 A A 48K AppCompatActivity [ activity ¥
In—A~ERIAR A . HARMSE AN

Q N Jetpack AppCompat JERH AR 171 ;

Q R AN AR —F AppCompat /8,

FTIT app/build.gradle 34, R LIFE F] Android Studio ¥sINAY AppCompat fK #5171 «

dependencies {

implementation 'androidx.appcompat:appcompat:1.0.0-beta0dl’

“AppCompat” J& “application compatibility” ( W M) M4EE o Jetpack WL AppCompat
FEnbFE BARZAZ ORI, 7T LLES A Android RGERAR IR H UL RFERAE 5 —
AppCompat FfJ, L ]IS WFLL API, AR Google B /7 APL &,

TEAEE B H B, Android Studio 43 H 2l & ¥ b A £ &K Theme.AppCompat.Light.
DarkActionBar, 7E res/values/styles.xml SC{4H, 32 318Uk 264 1 FH$E & BRAEER
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<resources>
<!-— Base application theme. ——>
<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<!—— Customize your theme here. ——>

<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>

</style>

</resources>

T AndroidManifest.xml SCEFH, M) DI FHEOMN B S, AT LI activity 38, FTIF
manifests/AndroidManifest.xml ({4, #xF <application>Fr%f) android:theme &1, RIZAT
VI BN R

<manifest ... >
<application

android:theme="@style/AppTheme" >

</application>
</manifest>

TE5 21 T, BA i it — P2 IR N AR SC R RIR . B, ol AR TR SR
LU

142 NAEREA

JE AR SR B P SR BT ( SPRIRAETR ) AR, & iR NI AT B 07 X de STy A
T 2ARThRR, BN BUE, ?ﬂaﬂ]ﬂé{ﬁf‘\bﬂﬁﬁﬁﬁ)ﬂ%ﬁiﬁ crime T 53¢ A SEFALIIL

SR B B — S AT R IR . S IRICRSTE R 14-1, K eI res/values/strings.
xml S,
RIZFE 141 BINFFFER TR (res/values/strings.xml )

<resources>

<string name="crime_solved_label">Solved</string>
<string name="new_crime">New Crime</string>

e u

1421 XML XXHHPENFRS

SRR — PR TFAR R R . A e SO IR LU E AE res/menu HSR S, Android
2 H e AR R IR 1D, RS, 7EARAS S st minl DL E R .
W HTEBE S, AT res H3, 1%E$E New — Android resource file SEEAIT , FETH Y
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T AU, 8 Menu PR, i 24 WU SCHN fragment_crime_list, s5i7 OK #2H#fIA, N
El 14-3 Fis

[ JOX ) New Resource File

File name: fragment_crime_list Tl
Resource type: Menu v

Root element: menu

Source set: main v

Directory name: | menu

Available qualifiers: Chosen qualifiers:
4 Country Code >> § )
@: Network Code - Nothing to show
@ Locale

[ 14-3 Bl sE O

B, S SCCHEEAE T 540 R S —FER i 24 50 . Android Studio 236 res/menu/
fragment_crlme_llst.xml S, XASSCFAT CrimelistFragment BYAR & X IR 4%, (B4 HI0EFAS
[ B st FTIHFRNEERY fragment crime list.xml SCH o Z FEARASTE A 14-2, BRIHTHY item X,

RAILFE 14-2 QAR (res/menu/fragment crime_list.xml )

<menu xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto">
<item

android:id="@+id/new_crime"
android:icon="@android:drawable/ic_menu_add"
android:title="@string/new_crime"
app:showAsAction="ifRoom|withText"/>

</menu>

showAsAction J&PEHTHEE R IR WRAEN RS |, i 2Rl T3R8 (overflow menu )
i R ST E Y ifRoom Ml withText WUZLAE, R, HEZS[E RN, S by L H:
SCEERRER S R AE R A o SR AR NS R ST KAy, SCERR A S s W2 Es [
KN S TRATAT I, S BAIURR 25 B 20 S

TSR G SR AL S HA I, AT LA = A SR (AR AR i ), IR 14-4 s .
FEJE, FRATT2 T A R AR 3 A ) =5 BRI

9:00

Criminallntent

K 14-4 RS A SRR
JEVE showAsAction A AN T E(E . always Fl never, AHEFEL always, W/RE
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fdiFH ifRoom JEMEAE, LHRAE R Guo e Al WoR ST, X FHRLeR /D IS 50T, never &
PEEE NSRS, B2, S Tl P FmREL, A R NCE F SRR

app fr & =8

HE, AFTH WA android Ay a3 d] = M, fragment crime list.xml SCHHFH xmlins #r%
ST AW app Ar4 250, 455 showAsAction JEMERT, i TXNEE XA 425 ),

BT HAIES I, AppCompat T 2LfH M app ar 4250l BAIAE APL (A Y “#R/ER2")
Bifi Android 3.0 5| A, KT SCFEFIHRGRA B, FHI01EA AppCompat FEAHSE T I 4 it
FERE, XFE—3k, AEBIH, I s&asteH LEAER: . 761217 Android 2.3 BE FRRA RS
WA b, SR AR ) XML SO SR AFERY, {H android: showAsAction J&PEJEbfiE #1E
PR RATA I

AppCompat FEAZSBH F 5k showAsAction J@ME, ik, ©42ft T EHIM showAsAction
J&ME (app:showAsAction ),

1422 fIEXRH

A, Activity ZEERME TS A IR R AL, TR EETSESAS, Android 237 ]
Activity i onCreateOptionsMenu(Menu) K%Y,

SR, #%M8 Criminallntent W F YT, 5 £S5 BAH G 1Y [0 8 pRELFS 7 fragment TMTHF activity
B AL, Fragment A —4 [ CRIEWESER EIRREL, 5, FAT47E CrimeListFragment
H S EE PRI, DA A B S B R 0 S BRI A = %) T A [ ] R

onCreateOptionsMenu(menu: Menu, inflater: MenuInflater)
onOptionsItemSelected(item: Menultem): Boolean

S

{E CrimeListFragment.kt ', 73 onCreateOptionsMenu(Menu, MenuInflater) %, 5C
%k fragment crime list.xml H5E SCAUSERR, WA YE L 14-3 FTR .

REDFE 14-3  SLHIEBEWE R ( CrimeListFragment.kt )

class CrimelListFragment : Fragment() {

override fun onDetach() {
super.onDetach()
callbacks = null

}

override fun onCreateOptionsMenu(menu: Menu, inflater: MenuInflater) {
super.onCreateOptionsMenu(menu, inflater)
inflater.inflate(R.menu.fragment_crime_list, menu)

}

L F B, FATE MenuInflater.inflate(Int, Menu) PREUIFG ASERASCIERIE
TR ID, BiA e SO e ARSI B TS E) Menu SEH

AR, AT TH#HEZEH onCreateOptionsMenu( ... ) PR%L, 48K, WATLIAEA, H
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YEN—TTF R 25, B PR AMe VHFZE2EREL, AR NI R D REAE T2
PR ERRESAS N . A3, onCreateOptionsMenu (. . . ) e Slft At defil, (A2 RTE
YEE

Fragment.onCreateOptionsMenu(Menu, MenuInflater) &% & FragmentManager 1357
VAR, B, 24 activity 20 E#R4E R 451 onCreateOptionsMenu (. . . ) ERER SRS, T
{1525 KA 5% FragmentManager, HAFHEfK) fragment i $20 onCreateOptlonsMenu( ) B
Bt 484 . BLl Al FragmentManager, FHIRTLLT pRi%k

setHasOptionsMenu(hasMenu: Boolean)
E X CrimeListFragment.onCreate(Bundle?) %%, il: FragmentManager %IiE Crime-
ListFragment FrdZ ISR R B 1, aifCASVE B 14-4 Fos .
RAEBFER 14-4 Bk Iise s pR £ 95 ( CrimeListFragment.kt )
class CrimelListFragment : Fragment() {
éQérride fun onAttach(context: Context) {
}
override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)
setHasOptionsMenu(true)

-

iz17 Criminallntent i FH, & FEIASEHI, MK 14-5 FiR.

200

Criminalintent

unplmfessir?r.‘al :Iis..he..s in storage raom 0.
toxic lunch in copy room

messy sink &t reception desk

unproductive sink in copy raam

dirty sink at reception desk

averflowing dry erase board at reception

desk Qn

unproductive shoes in copy room Q

unproductive garbage can in storage reom

overﬂcwii di erase board in bathroom

K 14-5  WoRTER A LIRS R A bR
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KIS A BA Won? REFTFHAEE BT Rz AR i, W BRI H
% W R SEAIRET bR . AN TRE EAYSEPAIR AR, TS b, anpel 14-6 B

9:00 ) UV |

Criminallntent ©)

unprofessional dishes in storage rom
Fri May 10 14:54:30 EDT 2019

toxic lunch in copy room

Fri May 10 14:54:39 EDT 2019

messy sink at reception desk
Fri May 10 14:54:54 EDT 2019

unproductive sink in copy room
Fri May 10 14:54:54 EDT 2019

dirty sink at reception desk
Fri May 10 14:54:54 EDT 2019

overflowing dry erase board at reception

desk QD
Fri May 10 14:54:54 EDT 2019

unproductive shoes in copy room Q
Fri May 10 14:54:54 EDT 2019 o
unproductive garbage can in storage room o

Fri May 10 14:54:54 EDT 2019

overﬂowini dri erase board in bathroom

F 14-6 KA AL EROERR, BoRSEBAIIARE
RERAR T, RSS20 23 (8] [R] B 7 S Bp i bR Ak, anie 14-7 Frs .

9:00

Criminallntent () NEW CRIME
unprofessional dishes in storage room o ’
Fri May 10 14:54:30 EDT 20719 o

toxic lunch in copy room

Frl May 10 14:54:39 EDT 2019

messy sink at reception desk

Fri May 10 14.54:54 EDT 2079

unproductive sink in copy room

Fri May 10 14:54:54 EDT 2019

dirty sink at reception desk

Fri May 10 14:54:54 EDT 2019

Pl 14-7 - [R]I 2738 B2 BT PR AR AR
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14.2.3 N[z Se I+

ST N P S New Crime SRR, 75 SCEUHT 7 16 m) B8 E AR S B ) Crime, 7E
CrimeListViewModel kt 1, #ri—4~ addCrime (Crime) pRZL, W CHIBIELA 14-5 7R

RED;EE 14-5 WIIFEH) crime ( CrimeListViewModel kt )
class CrimeListViewModel : ViewModel() {

private val crimeRepository = CrimeRepository.get()
val crimelListLiveData = crimeRepository.getCrimes()

fun addCrime(crime: Crime) {
crimeRepository.addCrime(crime)

}
}

MH PSSR SRR, fragment 230 %] onOptionsItemSelected (MenuItem) PR%AL
H RIS . 15 A PRE S EOE— R F P 85619 MenuItem SEH,

MR — NSRRI, (H S AL B 2SI, Sl A A SR 1D, AT E B e
RIS ST, SRS AR AR AR S o XA ID SEPRELE RS S A TSR B
JH 1D,

1E CrimeListFragment.kt 1, SZH onOptionsItemSelected (MenuItem) pR&L, LA 5 Ea
R, Az eREh, BIEEHY Crime SCH, K HARAEEI IR D, SRS activity
S, Hr Crime il piE s, WAASIE L 14-6 Fs,

REZER 14-6 M F 4 ( CrimeListFragment.kt )

class CrimeListFragment : Fragment() {

override fun onCreateOptionsMenu(menu: Menu, inflater: MenuInflater) {
super.onCreateOptionsMenu(menu, inflater)
inflater.inflate(R.menu.fragment crime list, menu)

}

override fun onOptionsItemSelected(item: MenuItem): Boolean {
return when (item.itemId) {
R.id.new_crime -> {
val crime = Crime()
crimelListViewModel.addCrime(crime)
callbacks?.onCrimeSelected(crime.id)
true

}

else -> return super.onOptionsItemSelected(item)

}
{275, onOptionsItemSelected(MenuItem) pRAIR [F] e A /R (E . — H58 R ST F4b
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L, ZeREOIZIR ] true [EUARIMES T e AR false A, #AMILE activity 1Y
onOptionsItemSelected(Menultem) pR%kakL: ., (UNRICE activity FE45 T HAlL fragment, JBA
BN onOptionsItemSelected PR%L. ) 74k, BRINEEHLT, WIRSEHIN ID ANfE7E, H
FRAS PR BRI

PAE, BESRIRBE A QIR IHT crime 10 5%, A4 Z RTHER AP T 508 PEEE e v] LIMHBR T 47
JT Device File Explorer T % [1, &I data/data SCI3&, $RENFFEIFLARI R L4 fiv 24 10 SO
Je, fsEd; databases S IFMER, GnEl 14-8 i,

Device File Explorer o —
[i¥ Emulator Pixel_2_API_28 Android 9, API 28 v
Name Date Size

com.anarola.wallpaperpackup ZU19-Us-1U. 4 KB
com.bignerdranch.android.be 2019-03-10 ! 4 KB
com.bignerdranch.android.blc 2019-03-10 : 4 KB
com.bignerdranch.android.cri 2019-03-10 { 4 KB

cache 2019-05-27 " 4 KB

code_cache 2019-05-27 " 4 KB
com.bignerdranch.android.ge 2019-03-10 ! 4 KB
com.bignerdranch.android.ph 2019-03-10 : 4 KB

Bl 14-8  MHIBRECHE 2 S

HE, VR data/datalyourpackage.name SUAFIE B SCHF AT BEFIE 14-8 FI/RIIA K —FE, X
BORFR, NIRRT 3R mT LA

47 Criminallntent W], VREF B — D350, Sl HIZRR, WIi—2% crime 0%, K&
14-9 iR

9:00

9:00

Criminallntent New Crime

New Crime Stolen scooter
Mon May 27 11:04:58 EDT 2019

TITLE

Stolen scooter

DETAILS

MON MAY 27 11:04:58 EDT 2019

P N ’\ [ solved LN
ress New
; Press Back
Crime l/ |: ess Ba
> scooter scooters scooter's \./

I
asdf gh j kI

& zx cvbnm®

©
L H@ -0 Lo o ° |

v ® ]

E 14-9  BIE5H crime idsk
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B crime ICSKAT, ERAMIRIINIERE ERAG L. Ak, AHHG, 58 14.6 176 “Pk
%57 Ja, VREUABEIZ/E AT .

14.3 {#H Android Asset Studio

N R EFRA IR R R A BRI E bR . RGEEFRR (system icon ) J2& Android 454
ZAENERIEFR, android:icon J&1H{Heandroid:drawable/ic_menu add 5t5 | T RS & b5,

e FRRR T B, T RGEEIbRASA A, mifen HEAME, TGP sifh4
WA, IAFResE— I SIS . EERIE, AR s E R G RAS ], RS EIREY R KAE
ZFARKR . AL R G0 K bR 22 5 W A3 AR XUk 58 2 AR DE L

— TRy S A R o 3K T BT AN ] e R 2 B s A A T BRI A O B, MRS
AFERRAR EbR, ATEF Android FEIAREITHERS, T FE ZHC F R

TP R EE S N R GRS, e T EIEE 25 H A drawable 755 H &,

RE KPR ATTE Android SDK Y48 H 5 T 485 . WAE Mac TH5AL, BEARIEH M/ Users/user/
Library/Android/sdk; UIHRJE Windows T, BRINEEAS & \Users\user\sdk, AN, 38 AT RAFTF-II
HZ5#)% 1 ( File — Project Structure ), 4% Android SDK location efifith SDK A EARTE#AE o

F79F SDK H3%, w#E6HE ic_menu add 7ENAY Android RETHEUR. FEURAYER H &
/platforms/android-XX/data/res, B4 AIELT XX ACE Android f) APT &5, f5ilan, X+ API 28
2%, Android W AT )E platforms/android-28/data/res

WAL A MRS W 7% . {§i Android Studio PI'E /Y Android Asset Studio T-H.,
PRAT AR o A A e s il B A o

eI H THEE O At drawable H 5%, 254 New — Image Asset SE LI, 534 H 41 %] 14-10
P/~ Asset Studio B H .

e & Anat Stdlo

ure Image Asset
o

leon Types  Action Bar and Tab lcons = | Provie w
Namw:; e menu_mded

Assat Type! (] image © ClipArt O Tex

Clip Art; +

Trim; You O No arydpi axhdpl — ndpl  hepl mdpd
Pachding: 0%

Theme: HOLO_DARK =

g .

%] 14-10 Android Asset Studio
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XHL, ARAT DA RS R RIS . AT, FRATTRE B crime BRAETHIVE— 10 EIbR . 7E
Icon Type —F:%#% Action Bar and Tab Icons, 7F Name —F=4ii A ic_menu_add, 7E Asset Type bk
#£ Clip Art,

T Theme iy HOLO_DARK. HFR AR TRER T8, KILERN R

BAE, s Clip Art fZEHPRIE ST NG 8] o 7EFR A BTG ] 1, B 98E B RG-SR A,
WnlEl 14-11 Frzs o (PRl il DAEZE EARRAE R A “add” 520 HRmTH] . )

eC e Select Icon
\ * N
Action 3drotation ~ ac unif it access alarm access alarms ~ access time  accessil bility
Alert H - .
Audio/Video L 1T L} (]
- —
Communication bl t bal tbalance v account box  account circl adb
Content
) o+ 7~
Device a + +
Editor -
F|Ie add a photo add alarm add alert add add box add circle
Hardware C
Image H +
. e L
Map.s ) add circle outline  add location  add shopping carl add to photos  add to queue
Navigation

These icons are available under the Apache License Version 2.0

B 14-11 Al s im— + SRR
il OK HedlafiN , #RJ5 A iy Next #2E0HE A UNIE] 14-12 Fr7 B 700 U I 17 o 35K 00 e 1 1 4 1
FAMT, Asset Studio 23774 hdpi. mdpi. xhdpi 1 xxhdpi ZEHI G E bR, EREKAE T
@ L Asget Studio

Confirm Icon Path

H Android Studio

Res Directory; main = | Output Fila
Output Directories: | malrl. =yactor xalns:android="http://schenas.android. con/apk/ res/androdid”
androidwidth="24dp"
(g7 android:height="24dp"
= I dravakile-anyepi androidviewportiidth="24"
g android: viewporthedght="24"
S Dpction s androdd: tint="#FFFFFF>
drawable-xchdpi <path
I ieaction_name.png android: fillColor="#FFooonne"
e android: pathBata="H19, 13h-Buih-2v-EHSv-2hEVSh2vERBY 22" />
dl.'mhle. xhepl | fomibmrn
ic_action_name: prg
drawable-hdpi
io_action_name.gng
| drawahla-mdpi
1 ieaction_name. prg

2 Cangel Provious Nt
€] 14-12  Asset Studio B4 B4




244 FH 14T RAE

sy Finish A RS . SRIG, BECH R SCFE ) android:icon J@Me, 73 H A4 FHr
%, WY R 14-7 BT .

RAILFE 14-7 SIHAMEIR (res/menu/fragment crime_list.xml )

<item
android:id="@+id/new _crime"

android:icon="@drawable/ic_menu_ada"
android:title="@string/new crime"
app:showAsAction="ifRoom|withText"/>

BTN, FRB—BEAR . WnlE 14-13 B, BUE, NCIR LA eI Android RGEAR
AL, BilEbE ERE—FET

9:00 ALV |

Criminalintent ar

Stolen scooter
Mon May 27 11:04:58 EDT 2019

B 14-13 B3R R AR

14.4 RANFE3: MNAE. #MEES5TEE

LW W RN HEN FRARME “ T HAE” 80 “BRVERE" . Android B 77 SURY L H H 30 E (fi lik 2
ARifio Mo, WA, THRAFEER A RA XA A XEREA R, HRELE, &
IOEASE 2 —HE

NS | TR ERE A UL e R A Sk iy i A% . Android 5.0 ( Lollipop, API21 4% )
ZHT, NAREEGRE ActionBar ZERSEIAY, IREF, ARE “EAEE” MBS ETA
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—FERME S . H Android 5.0 JFR, N FRAREPL G FHHTE AR Toolbar ZERSZEL
AFIREGH;, AppCompat f#i [ Jetpack i Toolbar FESEHLN FHIRS, A& 14-14 B

View Tree Q & — | I Load Overlay H @ "

I DecorView
1] LinearLayout
£ Idfaction made bar stub (ViewStub) Criminalintent
[=] FrameLayout

[ id/decor_content_parent [ActionBarOverlayLayout)

=] id (ContentEramaLayout 1 TITLE
[=] id/fragment_container (Framelayout)
[IT] LinearLayout Dirly dishes in kitchen sink}
Ab AppCompal TextView - “Titlk"
Al idferime_title (AppCompatEditText) - “Dirty disl DETAILS

ab AppCompatTextView - “Detzlis”
B dfcrime_date (AppCompatButton) - “Mon Mar
 Idferime_solved (AppCompatCheckBox) - "Salv
[ idfaction_bar. iner {Acti iner)
™ idfaction_bar {Toaolbar)
ah AppCompat TextView - "Criminalintent
O idinavigationBarBackground {View)
O idfstatusBarBackground (View)

MON MAR 11 0%:30:38 EDT 2019

[] solved

K 14-14 R ARG Rk A e

ActionBar Fl Toolbar JEWINAER AU, THAE N EERERIRZ o BT Ul
e FUREE, e b, T EAE R A T R

PR HIR IR 2, tean, 2 n H R RECE — MRAER: B E S RCT E (FE 5k
FEIES ) T HASHLEA X SEFR ]

AFMHP THEAN T AppCompat T8, GIARATEZE, WAl LU activity Fl fragment £fi
JeyE HAR AL 8 T A2 . AT DATE SR AT B T B, HE BT DIERl— bRt B 2 T
HA o BB A B EE RIS T, i, wTRUCAREA fragment 22 il & FH T A, nTLIAH
%, TEF— NP R £ fragment B, > fragment 3 F O F) T HR S, X LA
fragment AN THEAFIRA) THA G HEZ T,

AL, THAESARE LR LR S B, X K& T s A, A 5K
v, NHBHR KPR R R NSRS T =R

TR T RRARSAROE AP A D7 S AR, A BN RS AR DG E 7 R SCRY SR B I R T o
AT, WINFHEAICARTEME SR 2 i BN o 58T, TERGMARA RIS, A BBAR AR T43
=, LR BIACK T BB RE E AR SR
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14.5 RANFZ):. AppCompat iz 4=

WATCLHEE, AN RIS AT o] I B RN A . BR T iX8s, fRida] LIZER izt T
B, BN AR A — e A B, F g e A A B B R AR

G AppCompat RN FHES, #RATLAG] ] AppCompatActivity ) supportFragmentManager
JE

val appCompatActivity = activity as AppCompatActivity
val appBar = appCompatActivity.supportActionBar as Toolbar

L4 fragment [ activity #ZSHIFE 4 A AppCompatActivity. Criminallntent 1 T
AppCompat %, ‘Ef) MainActivity #f/2& AppCompatActivity F3%, HIKARAEA I AppCompat
R A= o

8 supportActionBar 2% N Toolbar 8 HFJEREA I Toolbar HypE%L. (HE,
AppCompat ffi [l Toolbar FSZHHLN A2, (HEidk—EMMZE ActionBar, Frlk, fUAS L
JH supportActionBar BB AFTIET . )

5| %] AppCompat i A Z J5, T LAM—2E R A= IS, HR i b .

appBar.setTitle(R.string.some cool title)

QISR AEIE Toolba r( AR AG RN FIELEA Toolbar b A ML is: B R FHRS PN 25 1Y sR BT
T LA# %] Toolbar API 2% 1L,

AR, WRTFEEUCYET activity FP S LA AN ZS, AT invalidate-
OptionsMenu() Rk, ilEfit% onCreateOptionsMenu(Menu, MenuInflater) [nliE Rk A
FIHM. 7F onCreateOptionsMenu [l pRELH, ASIEUCRENE G, EIH—45R, IraBk
SERPAERK

14.6 #kEk%>): RecyclerView z{1 &

A7, Criminallntent WA 3IG, REEB— N2 WHE RecyclerView, MRS I
ik, BIAE crime #2251, AR s R

TEHC & 2S RecyclerView W2l “There are no crime” BY{EE. . FRRII—A4%40, R
FERERIEEHT Y crime i05%

FIWT crime S F BB AR, R TITAEMEZSEE Y visibility BP0
P s .



f= = intent

TE Android R4, "THAIHEER intent J&5 shHAN T activity, 7ERR intent H, 5 ZA
By activity 25, BAERGZ SR EIE. RN intent 1, HEFRESEWAMTS, BAERS
AR BIG RN, FFAE AR ZAERNY activity

AE, AT RS intent A5 514 845 Crime BEEEA . B S WA R AN I H 2k
B RN, SR SN A R rh e B AR AR L, A&l 15-1 Fis.

9:00 v4l

Criminallntent

TITLE

DETAILS
SAT MAR 09 14:37:05 EST 2019

7] solved

CHOOSE SUSPECT \

SEND CRIME REPORT
\ T RS

T ESAIENA

B 151 TIFIER R B S R ﬂ

XEFIFAB AL, IR intent FIFTHARY FHSE MR WAL S5, b A O 95 FUAS AL 52 BE
BRGRZ . XTRPORUE, T AR AR R T IRT A C AR ses 22 A o
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BB intent Z [T, T SE AL HER TAE

O 7£ CrimeFragment 145 Jm E ¥ CHOOSE SUSPECT ##4H fil SEND CRIME REPORT
Eirgain

Q 7€ Crime B INIRATHEE A2 FH suspect JEE;

Q s XA B A H IR A T SRR

15.1 IR ER

HYE, 76 CrimeFragment fiiJsy @M B R . — A HiBe A4 ( CHOOSE
SUSPECT #4fl ) FI—AM4 8 %3644 ( SEND CRIME REPORT ##4H ). WsHI4RERT, Sokidshn
WRTEH B AT AR ER IR, AR S PR 15-1 TR,

KEDER 15-1 W FATR (res/values/strings.xml )

<resources>

<string name="new crime">New Crime</string>

<string name="crime_suspect_text">Choose Suspect</string>

<string name="crime_report_text">Send Crime Report</string>
</resources>

SRJG, FE res/layout/fragment crime.xml iy SCHEH, BSIIPIANFRELER, ARSI H 15-2
F7R

RAEGFER 15-2 RINEELE X (res/layout/fragment_crime.xml )

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
. >
<CheckBox
android:id="@+id/crime_solved"
android:layout_width="match_parent"

android:layout height="wrap_ content"
android:text="@string/crime_solved label"/>

<Button
android:id="@+id/crime_suspect"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="@string/crime_suspect_text"/>

<Button
android:id="@+id/crime_report"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="@string/crime_report_text"/>
</LinearLayout>

WAE, FTRABUEH R 1o 29K, WAL HSZTT Criminallntent W, BfIAE 2 7L
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15.2 RMERAGEREREER

Tk, RIEE Crimekt 1, Frlfrflese A4 71 suspect bV, WCALIEE 15-3
7N

RAL;EER 15-3 I suspect A HiAF & ( Crime.kt )

@Entity
data class Crime(@PrimaryKey val id: UUID = UUID.randomUUID(),
var title: String = "",
var date: Date = Date(),
var isSolved: Boolean = false,
var suspect: String = "")

BTE, T EHTHY crime BRI TR, X BN CrimeDatabase EMMIAYS, LK %1f Room
R A SR AR

Jy457F Room BCRMERTAA L, (RAFSUI—4 Migration. I7F CrimeDatabasckt, f
MOEAREEIRAS, FRI—4 Migration, W{UABIE B 15-4 iR .

R19;EE 154 RINEHEETFZE (database/CrimeDatabase kt )

@Database(entities = [ Crime::class ], version=1 version=2)
@TypeConverters(CrimeTypeConverters::class)
abstract class CrimeDatabase : RoomDatabase() {

abstract fun crimeDao(): CrimeDao

b

val migration_1_2 = object : Migration(l, 2) {
override fun migrate(database: SupportSQLiteDatabase) {
database.execSQL(
"ALTER TABLE Crime ADD COLUMN suspect TEXT NOT NULL DEFAULT ''"

)

}

TR ERT G A IS 1, PIEEBECH 2. ARG E1EE— Migration X4 5B A %

Migration ZSHai RELTE ZMNSEL, H— AR BT EARE AR, 5 AR E BRI MR
Ao X B RRAS 12,

Migration ¥4 HME—FF EsC PR RS migrate (SupportSQLiteDatabase) . &[] database
SR, TP TR EEE 2R SQL a4 (4 11 Eikid, Room A5 & 32 HF/& SQLite ).
X HLY ALTER TABLE i B2 fE B BE N7 BEas 3] crime 04 PE R HL

BIEE T Migration )5, T B E R4 5 % . FTHF CrimeRepository.kt, 7EAE CrimeDatabase
SCAFIR, fE Migration #MNZE Room, UNACHSIE B 15-5 FiR .o

KEZER 15-5 L Migration #M% Room ( CrimeRepository.kt )

class CrimeRepository private constructor(context: Context) {

private val database : CrimeDatabase = Room.databaseBuilder(
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context.applicationContext,
CrimeDatabase::class.java,
DATABASE_NAME

Y-build()

) .addMigrations(migration_1_2)
.build()

private val crimeDao = database.crimeDao()

}

JE T build () EECZHT, E5GIM] addMigrations (.. . ) EIHEURATH . addMigrations(...)
PREGEZ ZA- Migration MR SEL, VR LEEA AR £ addMigrations (. ..) &FEL4HE.

MRS, Room BIEEIRERT, B Aris LIUEEUR M . 0K 2 i i
FI%E LA @Database [ HL AU AS—HF , Room 2 2 536 1 Migration DU HREE 2 2 SoB hAs o

B R PR AT R AR T, AR ERAE, Room M2 Je MR IHARAS SR 22, FH-AIELH I
AEHEE .. XEWESIE S WAL, HPEESLN,

R EITBUER SIS, " LLa4T Criminallntent N HEE & B —VIER . M AR IZMZ
Hi—FE, RSB 14 FHRINE crime 85 . 5, A THARMERTHIMAE S ZEA 47

156.3 {EARNILFTF R

Ja — s TAE R AN B . BHLSATHY, FA ORI B~ 40y . e, @b
WU AT A CATPER s AT ) ks U4 e . R D2 T RORS U4 £

%1$s! The crime was discovered on %2$s. %3%$s, and %4$s

%1$s. %2$s SFRFIRTFAFER R AR, ENEZ TR S AT, AT
getString(...) K%L, JHE AMAALTATER BER 1D LUK 53 AN FAF R S8 (52800 i 57
PN —0),

e, TE strings.xml H1, ERIIAIFCAS S L 15-6 s B9 54T ER BT

KAGEL 156  HINTFAFHRTEN (res/values/strings.xml )

<resources>

<string name="crime suspect text">Choose Suspect</string>

<string name="crime report text">Send Crime Report</string>

<string name="crime_report">%1$s!

The crime was discovered on %2$s. %3$s, and %4$s

</string>

<string name="crime_report_solved">The case is solved</string>

<string name="crime_report_unsolved">The case is not solved</string>

<string name="crime_report_no_suspect">there is no suspect.</string>

<string name="crime_report_suspect">the suspect is %s.</string>

<string name="crime_report_subject">CriminalIntent Crime Report</string>

<string name="send_report">Send crime report via</string>
</resources>
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$RJ5, TE CrimeFragmentkt #1, %S/l getCrimeReport () BRAL, QIEIUEBSFAFERER, iR
MIPHE R RTH L, WIS R 15-7 Fis,

REB;EER 15-7 Bt getCrimeReport ()77 PR%H ( CrimeFragment.kt )
private const val REQUEST DATE = 0
private const val DATE_FORMAT = "EEE, MMM, dd"
class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {
private fun updateUI() {
}

private fun getCrimeReport(): String {
val solvedString = if (crime.isSolved) {
getString(R.string.crime_report_solved)
} else {
getString(R.string.crime_report_unsolved)

}

val dateString = DateFormat.format(DATE_FORMAT, crime.date).toString()
var suspect = if (crime.suspect.isBlank()) {
getString(R.string.crime_report_no_suspect)
} else {
getString(R.string.crime_report_suspect, crime.suspect)

}

return getString(R.string.crime_report,
crime.title, dateString, solvedString, suspect)

}

companion object {

}
}

(¥, DateFormat ZEA L1, FATEHME android. text.format.DateFormat. )
2, WA TAERITEM T, TR i HER intent,

15.4 {FFBa3 intent

Intent XFRAIRMEAE RS IATE ZAL TS . IR intent B, FRATTHE S E 1L
YERBA I activity, &2 BT 1) 22X intent:

val intent = Intent(this, CheatActivity::class.java)
startActivity(intent)

IR intent If, RS IFHRIE RSB ZMAT 4, Bl RGEw & LR ShRe AT TARE
FHY activity, QIRARBNZDFFERY activity, B B|—DATER SRR, SRS RR P Wfe]
PEET .
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15.4.1 P&z intent BY2E

TR intent 1) E L BIRSY, AT LA E SUURAEMS 3

(1) AT IRME

W LD Intent ZEH i H RS 0K AN, B 354 URL, w] LA A Intent . ACTION VIEW;
FLR MR, FTLAME Intent.ACTION_SEND.

(2) FrviIn) &R B &

XA AR AR, HEUn AR T URL, AT A48 M Seny URI, w2
8 m) ContentProvider LSRN HZA URI (content URI ),

(3) #AEVS K BiE L EY

XFE A MIME 0BRSS, N text/html 55 audio/mpeg3. WIHE—> intent £, & 5045
frE, B85 AT LA Al b s 2

(4) "S5

PAEH TR AR EB A, 285058 5 R R VR T AR B | ATt s 3 an o] 438 AR A~
activity, 4, Android /) android.intent.category.LAUNCHER 255368, activity W/ iZ R
TETR N G sh#sH; 1 android.intent. category. INFO ZE5IIZHH , BIK activity [n] FH ' /s
TAFE, (HEANIZHBEE P

FrLA, 24007, — EE AL & RS intent 231 $5—4> Intent.ACTION VIEW
Y, DL AN BAR URL RIHER) Urd 258

HEFLLEFER, BERGK G G activity, (WA Z R HEH, WA A CEEE. )

1 S e B S Y intent S AL R, activity 2 XTANEFR H Ol A4 EE ACTION VIEW. 140,
HSRAB T & — N S 2, S T W ACTION. VIEW #52:4F , VRESTE activity 7 B4 LLF intent

<activity
android:name=".BrowserActivity"
android:label="@string/app name" >
<intent-filter>
<action android:name="android.intent.action.VIEW" />
<category android:name="android.intent.category.DEFAULT" />
<data android:scheme="http" android:host="www.bignerdranch.com" />
</intent-filter>
</activity>

SRR intent, WARTE intent YRS H ARA IS EL activity [ DEFAULT 2851, action JuEHIF
BAERSL, activity BERSIETFS E(T55 . DEFAULT 855 VREAERSE (yEnT LUYET ), activity JEEEAL
PERETGAT-55 . DEFAULT I SCPRR S ngs 7L T et intent, (MSRUABISE, PRI 2355, )

A intent —#F, FaaX intent ] LIALE extra {5 B o Ak, FAERGE FHRIEFHRY activity
Bf, A2l e B intent - B9EA extra,

A, WU intent (AT LU HIBE X intent AHRAEFIEE TR 730 3R >4 TEORFFE R activity 25
R B
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15.4.2 REHE

£ CriminalIntent i, 3l QI %61 BB intent, A PRE B BT TAER . 14
HIEHT ?ﬁ’“%éﬂﬁEE’JIZFZM, ?ﬂéﬂ]ﬁ’ﬂf%ﬂzl@i BOUARER, IR intent AYHREZ
ACTION_SEND, B AFREALMIEME, WA EALMZ, HEafseEBaiil text/plain,

Fan CrlmeFragment onCreateView(...)EREd, HXeLI%IE ID 514 SEND CRIME REPORT
I E DT AR ﬁciif””ﬁ%%ﬁljj\ﬂﬂj A g — 4B sl intent I E A
startAct1v1ty(Intent)lZ|§ﬁ, AL B 15-8 IR,

RA%FE 15-8 K%M S ( CrimeFragment.kt )

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {

private lateinit var solvedCheckBox: CheckBox
private lateinit var reportButton: Button

override fun onCreateView(
): View? {

dateButton = view.findViewById(R.id.crime date) as Button
solvedCheckBox = view.findViewById(R.id.crime solved) as CheckBox
reportButton = view.findViewById(R.id.crime_report) as Button

return view

}

ééérride fun onStart() {
&ééeButton.setOnClickListener {
}

reportButton.setOnClickListener {
Intent(Intent.ACTION_SEND).apply {
type = "text/plain”
putExtra(Intent.EXTRA_TEXT, getCrimeReport())
putExtra(
Intent.EXTRA_SUBJECT,
getString(R.string.crime_report_subject))
}.also { intent ->
startActivity(intent)
}

A EARHS T#/\%x?ﬁ$’%§ﬁﬁﬁ Intent HIE R, FAIEARRE— A SCRAERH
o Pk TEAERE intent 2851, A —LEHAWE IS AT, ATRIAE Intent 2
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SR T il o AR 12 R AR 1 sR BT T, BT DAL T T8 e

THEHNAEMEBURER extra FNE] intent LY. HEE, XL extraff B H T Intent 2K
rhE SR H R, R, AT IR N % intent Y activity ARFIIE X BEH =, H AR BAEE Z A {E H ©
TR CHRAE

M fragment J5 3l activity F1 M\ activity J3 3l activity Ay TAE BB EE 2 K22 5 /R ] Fragment
B startActivity (Intent) BRi%l, ZeREE)S & PR FAIN Y Activity PREL,

i&4T CriminalIntent i i 3{- &7 SEND CRIME REPORT #4H . KR NIGIEEHY intent 23 PCHR 5
% L2 activity, FTDMRIRATRESE 2K AUREEE activity F13R, 1Kl 15-2 Fis,

10:03 & O @

Share with

9 Bluetooth

rl:l Copy to clipboard
M Gmail

O Messages

&  Saveto Drive

K152 SCRPAIRTH R AT activity

MAN R RS, FTLERITH SIS 7k . #ET ok, RFFEAMLE, Sk
IERIAT

AR, 1% Gmail Fll Google Drive X FERIN T2 Google M5 A REE % FTLL, BEHEAHIE
SERYIETE BV FH 2 faj —2% , 7E Select conversation XJIEAER 177, i New message, SRJE4iA
HIE S, FHad i 15-3 Posny “EREFEE S 5%, ATLUER], ZEREMHICAEE
ANFEHEEH,
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9:00 v4al 9:00 v4al
& New conversation & L oa
To 5555555555 To 5555555555 o
e Send to (555) 555-5555
Select conversation 8:33PM
Conversation with (555) 555-5555
dirty dishes in break room! The
crime was discovered on Fri,
May, 10. The case is solved, and >
there is no suspect| sMS
Once you start a new
conversation, you'll see it listed
here < B o @ N X < Q ® GIF B $
c I N 1 2 3 4 5 6 7 .8 9 0 1 2 3 4 5 6 7 .8 9 0
eneel Tlewmessage gwer r tyuiop qgwer r tyuiop
asdfgh kI asdfgh kI
& z xcvbnma®@ & z x cvbnma®@
7123 @ @ EN-ES ° 2123 ? 3] EN-ES Q
v [ ] | a v ® ] £

Bl 15-3  ffi AN BN HEEE A

SR, AR BEAEAENEDE activity 51136, HHBUIXFPR 08 F A AN R« B2 S5 X A
P intent & T ERIAMN N H , BEAGRR S BAUA — activity 7] LA L FX intent.

WE, XTRIEAE, ROERABEP BN, Ait, 7€ Criminallntent N, X
ACTION_SEND #:E, NiZ SRR BAe s P . ZHE, WirA R A A mmE, =
KRB TE 2 R B i, R BT . AN Twitter A TP A S
Jir A BIE ~J o

fi B2 intent J 3l activity B, AT LAGIEARRER /R 1Y activity HEFEAS . FILART—HE, 4
B intent J5, WHLLT Intent pREOHE ABIEFES intent DL VESLEBEAR AR 17 £ -

Intent.createChooser(Intent, String)

SRJG, ¥ createChooser(...)BREGRIFEIAY intent f£ A startActivity(...)pR%EL,
TE CrimeFragmentkt 47, B — ML BRI N ERZL intent 458 activity,  QMCASYE B 15-9
FR

REB;EFER 15-9 fHiHEEREAY ( CrimeFragment.kt )

reportButton.setOnClickListener {
Intent(Intent.ACTION SEND).apply {
type = "text/plain”
putExtra(Intent.EXTRA TEXT, getCrimeReport())
putExtra(
Intent.EXTRA_SUBJECT,
getString(R.string.crime report subject))
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}.also { intent ->
tartActivity (i }
val chooserIntent =
Intent.createChooser(intent, getString(R.string.send_report))

startActivity(chooserIntent)

}
iZ47 Criminallntent i F9f 5 iy SEND CRIME REPORT $#¢4H ., Al A 3], HEA £ activity

ALV PRGN intent, BESSAHB|—AMEIE activity 51136, @&l 15-4 iR,

Send crime report via

®© 0 » O

Bluetooth Copy to Gmail Messages

clipboard

Save to Drive

Pl 15-4  JEad P pR PRI A T B

1543 FREEKRAAER

BAE, Al — K intent, 1P ISR AN FH ELEBEIEE N o 1X1MBRX intent 4 F 354 L
FOEHEARE BN, #2FH Intent . ACTION PICK, BXZR ABHEHHUE & ContactsContract.
Contacts.CONTENT URI. fAiifim =, Wil Android MK 2 AKE A BARBOE A BRI R .

RN EARBUR 8l activity BUIR [FIZ5 58, FrLAFRATTIE A startActivityForResult(...) R4k
FHALA intent FIERACHS . fE CrimeFragment.kt H, SHrHEIE AU B AL LA O A2 i, Anf Uiy
T 15-10 Fis .
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KEZER 15-10 ke N4 s i 285t ( CrimeFragment.kt )

private const val REQUEST DATE = 0
private const val REQUEST_CONTACT = 1
private const val DATE FORMAT = "EEE, MMM, dd"

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {

private lateinit var reportButton: Button
private lateinit var suspectButton: Button

b

1E onCreateView(...) AR, SIHHH4 . 76 onStart () %, NI & WIT
o TEMEr s sz, B — et intent J& A startActivityForResult(...)rR%k,
Bn, WERRRIBCR A, i HA T BonTefedl b, AT 15-11 Fs,

REZEFE 15-11 K i%£FE intent ( CrimeFragment.kt )
class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {
override fun onCreateView(
): View? {

reportButton = view.findViewById(R.id.crime report) as Button
suspectButton = view.findViewById(R.id.crime_suspect) as Button

return view

}
override fun onStart() {
reportButton.setOnClickListener {

}

suspectButton.apply {
val pickContactIntent =
Intent(Intent.ACTION_PICK, ContactsContract.Contacts.CONTENT_URI)

setOnClickListener {
startActivityForResult(pickContactIntent, REQUEST_CONTACT)
}

}

JE A2 d H pickContactIntent, X H AW EHFE OnClickListener WilTas Cig

Bk, ik updateUI(), WREEFRHE] crime FEEEE N, Wi/t CHOOSE SUSPECT ##4H
FRARMA AT, AT R 15-12 Fis.
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KEBER 15-12  WEHH ST ( CrimeFragment.kt )

private fun updateUI() {
titleField.setText(crime.title)
dateButton.text = crime.date.toString()
solvedCheckBox.apply {
isChecked = crime.isSolved
jumpDrawablesToCurrentState()
}
if (crime.suspect.isNotEmpty()) {
suspectButton.text = crime.suspect
}
}

1247 Criminallntent 7 FiJf £ CHOOSE SUSPECT #2401, WiIZHEE B— UK 15-5 Frs
) YN

9:00 w4l

&< Choose a contact Q
Bill Phillips

Brian Gardner

Chris Stewart

Kristin Marsicano

~ R oo

K 15-5 (37 HeBE ARYBCR A1

R, R L T AR R AN, MRS A AR, 558 UER], Y4
FJIJ ﬁﬁ*ﬂﬁﬁﬁf%/\f‘ﬁﬁﬁ SEAANFFLERN 4T, Bk, Pl LT m =2 e R A
. BERG SN TRED RS,
1. MEER AR P IRENEE R A KR
BAE, T E IR AR AR BOR M2 . IR S Z I R G, NI Android 4
PET —ANIREEE R APL I FALHEC R A{E S . ContentProvider 25, iZZSHYSLlE2E THCR



154 4£)A KX intent 259

NBHE RIS HoAb v (8 FeATTnT LA 34 ContentResolver 1J5li1] ContentProvider,( Bk
RNEAE R — A R AR 8, X A S RIS i 5340 1, T LA Content Provider
INSEET P,

HITE , FAILA ACTION PICK J5ah T activity JH2RIR MI45 R, KL onActivityResult
(.. .) BRELSHAE]— intent, X intent f4E 7l URL, X4~ URL 2R E M, a1 P
P s &N

TE CrimeFragment.kt 7, SZH onActivityResult(...)pR%C, MIEER AN HEARBUR R A
A7, WS B 15-13 i

KEDER 15-13  HHEE R A4 ( CrimeFragment.kt )

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {
private fun updateUI() {
}

override fun onActivityResult(requestCode: Int, resultCode: Int, data: Intent?) {
when {
resultCode !'= Activity.RESULT_OK -> return

requestCode == REQUEST_CONTACT && data != null -> {
val contactUri: Uri? = data.data
// Specify which fields you want your query to return values for
val queryFields = arrayOf(ContactsContract.Contacts.DISPLAY_NAME)
// Perform your query - the contactUri is like a "where" clause here
val cursor = requireActivity().contentResolver
.query(contactUri, queryFields, null, null, null)
cursor?.use {
// Verify cursor contains at least one result
if (it.count == 0) {
return

H

// Pull out the first column of the first row of data -
// that is your suspect's name

it.moveToFirst()

val suspect = it.getString(0)

crime.suspect = suspect
crimeDetailViewModel.saveCrime(crime)
suspectButton.text = suspect

}
DU A B T — R Arif) i), EoRIR I R A A T IRE A R A NBWEE, 315
—ANAT Y Cursor. FINMEL45E Cursor Rl & —48 5%, FrLLK Cursor Bah 38— &0 %
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FFRBE T RIE ZFA R R A2 . A5, HERE Crime BEEEAN, JFEIR
#£ CHOOSE SUSPECT ##41 I .

— H R B NEHE , crime 0 SRRRE 2 PR DR A BVBR R HE . X A I R i b . 7
CrimeFragment 4k4Ei217HT, onViewCreated(...) FRELSHIAH, X2 B ZE A 1) 24 1if Ab PR
Y crime it5%. {H onActivityResult(...) X &fE onViewCreated(...) Rz Ai#E, BT
Ph, FRRIBGH Y crime 028 25 1 WREE A B AIC % o Rkt b 5 2K Wi e At ARaias A4t
e NBERY crime 055 ABIEE o

WAE, SERAE SN IZR R FEEIEFER T . CrimeFragment 822 HE]IH crime i 5%, {H
BHEEH—5¢R, LiveData i St En 2R

FiJ5 , 431217 Criminallntent N FH . 877HT, JefiiMRAIIESES DABRR AN, SRR,
1 Android RIS A o WIERIEZEME 4%, 247 Criminallntent I T, i2fF55F T FEER
NI IR A Y N = S

Prst—NEREEN, b 7 HBAE T CHOOSE SUSPECT #4411 | 24 % 1% crime F41H
B, WREEALZ RS AR E N R, WE 15-6 PR,

9:00 v4l 9:00 41
Criminalintent < L a
To 5555555555 ar

TITLE

dirty dishes in break room

DETAILS
FRI MAY 10 14:54:54 EDT 2019 10:09 PM

Solved Conversation with (555) 555-5555

EIHL AR dirty dishes in break room! The

crime was discovered on Fri,
SEND CRIME REPORT May, 10. The case is solved, and ES
° @ the suspect is Bill Phillips. sMs
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1o BRER AN FHHAT (0 FHER R B e p 23 BA R o B¢ R A HTR 1914 5 7E intent H#%) URT £t
/AL activity B, ZUsin— Intent.FLAG ~ GRANT_READ URI PERMISSION briko g TUR
Android, Criminallntent Jij FH 94 activity B LA FHEC R AEHE—k . XARAH, FARAT E
Vil R NE I, Ry — KRR AN GRS LT,

15.4.4 & ATNA fE £ Y activity

AFEAN Y — B2 intent 5L %Aﬁu%ﬁﬁf SR Ny, PSR T T 8 A%
M, 2004 H B —A SRS (R A A —E T, .ﬁﬁ%u%i*ﬁﬁi&ﬁﬂf%kﬁfﬁo
RN R G IHRABNCEC Y activity, W LS i,

R I el P E RS Y PackageManager 25T A, £ onStart () PR AE
BAGAT, IfCASTE B 15-14 FoR

KEBER 15-14 R 2 AR R AN ( CrimeFragment.kt )
override fun onStart() {
éﬁ;pectButton.apply {

val pickContactIntent =
Intent(Intent.ACTION PICK, ContactsContract.Contacts.CONTENT URI)

setOnClickListener {
startActivityForResult(pickContactIntent, REQUEST CONTACT)
}

val packageManager: PackageManager = requireActivity().packageManager
val resolvedActivity: ResolveInfo? =
packageManager.resolveActivity(pickContactIntent,
PackageManager.MATCH_DEFAULT_ONLY)
if (resolvedActivity == null) {
isEnabled = false

}

}

Android %55 [ 2255 T WREZH F L) J2 A FEHREL activity, PackageManager £ #8%1iE .. ( AHJ5E
LIRS EE LA, ) ] resolveActivity(Intent, Int)ek%k, nLIFRBIILHCLZ &
Intent {£45 1Y activity, flag bk MATCH DEFAULT ONLY BRxZ H4822%F CATEGORY DEFAULT #rik
Y activity, XAl startActivity(Intent) PREEMIL,

AR R HbR, B4R ResolveInfo HUFIRATIRE] THEA activity; UNSRIRAT], w7k
FHIEE T, 5 D007 25 it

WA IS IE R g RS, (BT A AR AN A, nTIGET A IEIMAZE514%5 intent.

AN LR TER,  FORBH AR R A R AR intent VERL . 33 8RS0 UEACAS g CAt
AL 15-15 FR
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KE3ER 15-15 S UELREUECAS ( CrimeFragment.kt )

override fun onStart() {
suspectButton.apply {

pickContactIntent.addCategory(Intent.CATEGORY_HOME)
val packageManager: PackageManager = requireActivity().packageManager

}
BUTE, FRGZAT Criminallntent N, VRIIZ2E BIGEEE N GEBEZABZE R T, K 15-7 Fis,

9:00 v4l

Criminalintent

TITLE

stolen yogurt

DETAILS
FRIMAR 08 15:58:57 EST 2019

[ solved

SEND CRIME REPORT

& 15-7  WREE NGB CL 2
BUESEEE, TCAHIMBRAR OGRS, AR A 15-16 K.
KEZiER 15-16  MEREIEAD ( CrimeFragment.kt )

override fun onStart() {

suspectButton.apply {

P;:ek‘ee‘nW Ll L —

val packageManager: PackageManager = requireActivity().packageManager
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15.5 k&K% : X— PR intent

AT RETH S, BUKAY P AT BEEE M) T ELHE T B 2] e BE N o Bl — M, P
AR TR > BB NI

BSE XA BRAR, ST R R B E TP LSS, XA ContactsContract
B h Y CommonDataKinds.Phone 3. WM[2if], iEEAB IS %E Y,

INEIR: RFZSE ] android. permission.READ CONTACTS AUFR, X &—ME{TRIHNIR,
Jr LIRS BB A ) P SRS BT Rl B R B

FIHXAALBR, FTLIZ1E] ContactsContract.Contacts. ID, #RJ5H'&#if Common-
DataKinds.Phone %,

fiE TG SRS, FTRME AR URL A — X intent:

Uri number = Uri.parse("tel:5551234");

SITHIER N Intent #/E4 iR . Intent.ACTION DIAL Hl Intent.ACTION CALL,
ACTION CALL B FHLN HHARITHR H intent AU IES65; ACTION DIAL MILUFHLIE 54,
SR S P R T

A7 H ACTION DIAL #:4E. SXFERYTE, FFEA TR PR EEMMLL . SR
AR 1223 32 BN o
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FA2 TR intent Z )5, ATLAE EHE— LR E crime ICRANTY . BIAN, 4R~ BT IR A
U A R AR ZE B — 25 4E N intent 75 A AYHT T A

Kz intent 1] LURS ST 5222 AOARBL AR BRI R ), iz anfn 77 ik
FIREZRIX LI g7 A SEEA

16.1 #HERAH

HAEM R P A A ER A . XTEFIEHA view X4 BRI 4% EW
ImageView FIHAMRIEL . SERUE I UTUNEL 16-1 FR.
9:00 v4l

Criminallntent

TITLE

stolen yogurt

(0]

DETAILS

FRIMAR 08 15:58:57 EST 2019

] solved

CHOOSE SUSPECT

SEND CRIME REPORT

Bl 16-1 FHiEE R Ul
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WRAE ] —1 T CE R A s EURNAA RE A, A T st 2 WASHEY, AR LS. T
A1 R G BRI A B X A LA

ZRBRIETE R 16-1, LA res/layout/fragment_crime.xml 7 J5), MZAEF-HIFER, B
W ImageView MEFIR BRI, BRI ImageButton LA AIkRIA M,

REFE 16-1  BIHEBIE (res/layout/fragment crime.xml )

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

el >

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal"
android:layout_marginStart="16dp"
android:layout_marginTop="16dp">

<LinearLayout
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="vertical'>

<ImageView
android:id="@+id/crime_photo"
android:layout_width="80dp"
android:layout_height="80dp"
android:scaleType="centerInside"
android:cropToPadding="true"
android:background="@android:color/darker_gray"/>

<ImageButton
android:id="@+id/crime_camera"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:src="@android:drawable/ic_menu_camera"/>
</LinearLayout>
</LinearLayout>

<TextView
style="?android: listSeparatorTextViewStyle"
android:layout width="match parent"
android:layout height="wrap content"
android:text="@string/crime_title_label"/>

</LinearLayout>

RIG, WEFLHLR, 8 TextView brifs fil EditText SCFHERA—H LinearLayout
fiJmrh, FLHEEAE B LinearLayout fiJm i+ )R, GfCASE 5 16-2 PR,

RILFE 16-2 1 A ) (res/layout/fragment crime.xml )

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
ce >
<LinearlLayout
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android:layout_width="match_parent"
android:layout height="wrap_ content"
android:orientation="horizontal"
android:layout marginStart="16dp"
android:layout marginTop="16dp">

<LinearlLayout

android:layout width="wrap content"
android:layout height="wrap_ content"
android:orientation="vertical">

</LinearlLayout>
</Linearlayout>

<LinearLayout

android:orientation="vertical"
android:layout_width="0dp"
android:layout_height="wrap_content"
android:layout_weight="1">

<TextView

style="?android: listSeparatorTextViewStyle"

android:
android:

android:
<EditText
android:
android
android:
android:
</LinearLayout>
</LinearLayout>
</LinearLayout>

layout width="match parent"
layout height="wrap content"
text="@string/crime_title_label"/>

id="@+id/crime_title"

:layout width="match parent"

layout height="wrap content"
hint="@string/crime_title_hint"/>

iz4T Criminallntent Wi [, 554> crime Wids A B4R m, Mozl LA IR 16-1 Uis

AT

PESEM ULSERL T, (HEEm

ImageButton #4LS A= InageView ME M NEER,

TATEZE MG A8 @ MLART—FE, P findViewById (Int) PRI fragment crime.xml

A 5 F AR BAR R AL DT EATT,

KE3;EER 16-3

AR TE B 16-3 B

W EYE ( CrimeFragment .kt )

class CrimeFragment : Fragment() {

private lateinit var suspectButton: Button

private lateinit var photoButton: ImageButton

private lateinit var photoView: ImageView

private val crimeDetailViewModel: CrimeDetailViewModel by lazy {
ViewModelProviders.of(this).get(CrimeDetailViewModel: :class.java)

}
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override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {

suspectButton = view.findViewById(R.id.crime suspect) as Button
photoButton = view.findViewById(R.id.crime_camera) as ImageButton
photoView = view.findViewById(R.id.crime_photo) as ImageView

return view

}
5 UTHHRA TARSERL T o 36 PR A S5 2 T 5 BUAA IR AN 2 7 R Th e

16.2 7%

FHALAAER I B3l MB R/, RAFTE SQLite £l R P s e RIS, AR, BT EAE
WA SR G HEA M T7 AT
R4, g FA R A4— )7 FAVAFARZS ], 10 AT, FRAT7ERMA fifias [ PR AT
74 SQLite ZE 4, {#FHZEML Context.getFileStreamPath(String) fil Context.getFilesDir ()
BXAFRRREL, (R IR R ALY SO AT LK A0RFE . (S5 IR SCHFORAFAE databases 1~ H sAH
EATHR )
Context JHRALAYFEASCAFI H SRR ELAN T o
Q getFilesDir(): File
FHL/data/data/<f1 44 >/files H 5%,
Q openFileInput(name: String): FileInputStream
FTIT AT SO A T
Q openFileOutput(name: String, mode: Int): FileOutputStream
I ST E A, MR
Q getDir(name: String, mode: Int): File
e/ data/data/<f1.44>/ H 55 H 3¢ (WERAFERUERIEE )
Q fileList(...): Array<String>
RIS H 5 F ISCPEFIER o T 5 H A R AR A, EL 4N openFileInput (String).
Q getCacheDir(): File
e/ data/data/<fi144>/cache H 3t Wit R iEBLZ H 5%, JF2HA.
ANEOEGH]—T . PEAZEAH R ARG S, REMRECHEAREE . At
ERAAAR A SRR A RERE R, FiR 2Rl ig il 1.
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QSR HA Y FHZESEE RSO, SRR AR5 T o Criminallntent B T XMENL : b
HRAHAILLL ﬁﬂﬁﬁ%fﬁ/bﬁ’]fh FHEOR AR B

XAER T, FRREERMAR T, B Context.MODE WORLD READABLE 1] LIf&A
openFileOutput(String, Int)pR%L, [HiXA flag EAIEFH T HIMESRGIEER, 7EH REid &
FAARAREE . DI, 0] LGS A LIRS, (B TR2% 8, X RBAERA RS
A E T .

QUERAE S SO AN T, sl B AN A SCPF C HEanA AL R8s B ), T A
#jd ContentProvider B EILFER /R H K., ContentProvider RFRZEIENE URI 4
HAlR o XA, 1SRy FHEE AT UMW N ZS URL R kel o b 5 ASCfk: . 2488, FshBUElRT 1,
PRAT LA il

16.2.1 {£M FileProvider

A HAR M HAB R FH S —A S, A 2528 ContentProvider i BE 9% AR
Google FEAHFX A, KILARHEE T — 1% 4 FileProvider RUEFIZE . X MSEEERRTEE—DI,
AR RIS SR E AT T

B, 7 FileProvider & ContentProvider, 45T — 118 ERUAXPR . 7F AndroidManifest.
xml FE—A™ FileProvider AiBH, WIS R 16-4 TR

RBER 16-4 U3 FileProvider AW ( manifests/AndroidManifest.xml )
<activity android:name=".MainActivity">
</activity>
<provider
android:name="androidx.core.content.FileProvider"
android:authorities="com.bignerdranch.android.criminalintent.fileprovider"
android:exported="false"

android:grantUriPermissions="true">
</provider>

X B ARBR SR —AM B SCHHRAEHL, android:authorities JEMHEAEEEA R G0 L HA ME
—VE T ENE A, — T B R AR AT R B Y 4 . (X B T com.bignerdranch.
android.criminalintent, REJEH T AR, HBITBR. )

L FileProvider FWRFEE A & R , Wb Y TIR% K iR A HAB R FH—A~ B bRk
W exported = "false")@MtEWE ., Bk TIRA CUASARAI N, FHABATA AHA FV/FE
FHRIY FileProvider, T grantUriPermissions J@ k45 HAWRN FHEAAL, SR EATRTS
EN B URL (FHEIRSES], XA B(5 BE intent PXTAMNEH ) B A

RESR ik Android H1iE FileProvider 7MW, IR ARTENCE FileProvider, (L EHRIEZ
TR EEMBRE S . XANECE 5 b —1 XML BRSO PR, 7emi H T HE O, g app/res
HF, R51%EE New — Android resource file SEHLI, WIRZEAIGE XML, X445 A files, #ff
NG AN SO
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FIFFRIMIAIEERY res/xml/files.xml SCOF, VI EACHDEELL, #2007 2R 16-5 B sE NZA .
KRAZFER 16-5 WG (res/xml/files.xml )

</PreferenceScreen>

<paths>
<files-path name="crime_photos" path="."/>

</paths>

XA XML SCF, A i B 2 ORE 1At =S (0] AUAR B2 LSS A crime photos.,
XA FileProvider W, AN LHE

)5, TF AndroidManifest.xml XC4-H1, #Hi—4> meta-data $r%, il FileProvider fEF%

F files.xml X4, WHLHDE B 16-6 TR o
RADFE 16-6 BB HIA IR ( manifests/AndroidManifest.xml )

<provider
android:name="androidx.core.content.FileProvider"
android:authorities="com.bignerdranch.android.criminalintent.fileprovider"

android:exported="false"
android:grantUriPermissions="true">

<meta-data
android:name="android.support.FILE_PROVIDER PATHS"

android:resource="@xml/files"/>
</provider>

16.2.2 BEBRERMLE
PR EEAD R ) A8 28 B R A7 B B, 7E Crime kt A INM— 115 @ MR RERUE | SCib44
WSS . 16-7 R o
KEGiER 16-7  WIHAJR AR 4, (Crimekt )
@Entity
data class Crime(@PrimaryKey val id: UUID = UUID.randomUUID(),
var title: String = "",
var date: Date = Date(),

var isSolved: Boolean = false,
var suspect: String = "") {

val photoFileName
get() = "IMG_$id.jpg"
}

photoFileName ANHIE MR A SCHFHZAAAHIEMEAS F sk o Aid, BRIRSCHE42ET Crime ID fil5E,

EREA M.
TPk, HEVEORAFSCIFAYH % . CrimeRepository $15¢ Criminallntent B HH AR5 A1k

TAE. BRSRAM., JB4AE CrimeRepository ZEHLYNHN getPhotoFile(Crime) PRI LA iE
AT, GRS R 16-8 PR,
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KA37EFER 16-8 N3 ( CrimeRepository.kt )

class CrimeRepository private constructor(context: Context) {

private val executor = Executors.newSingleThreadExecutor()
private val filesDir = context.applicationContext.filesDir

fun addCrime(crime: Crime) {

}

fun getPhotoFile(crime: Crime): File = File(filesDir, crime.photoFileName)

}

IR PRECR S QAT AR S o B WOAE TR [ 4 1) A~ B B 1) File X4, fiS)e,
A1 H FileProvider B4R LL URT (AN Sh 2R

)5, 1F CrimeDetailViewModel ZEHRIN— A pREL, U C-EB45VF CrimeFragment,
RS 16-9 PR
;5 16-9 it CrimeDetailViewModel JE/R 3 /4{5 B ( CrimeDetailViewModel .kt )

class CrimeDetailViewModel : ViewModel() {

%QH saveCrime(crime: Crime) {

crimeRepository.updateCrime(crime)

}

fun getPhotoFile(crime: Crime): File {
return crimeRepository.getPhotoFile(crime)

}

16.3 {EF#E#1 intent

PAERT DASCEAAIRIIRE 1o XOIFAKE, R — B intent BEAT LA T

BRI PR R SO B, IARESTE R 16-10 Fin. (PRI 2 HE e, M
xR, )
KEDER 16-10  FRHUE X7 & ( CrimeFragment.kt )

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {

private lateinit var crime: Crime
private lateinit var photoFile: File

override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
crimeDetailViewModel.crimelLiveData.observe(

viewLifecycleOwner,
Observer { crime ->
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crime?.let {
this.crime = crime
photoFile = crimeDetailViewModel.getPhotoFile(crime)
updateUI()

b

SR A TRARN LA IETRAT, Ml & 4N, AHML intent & XAF MediaStore H, XK iiabi
FA 52 AR S . Ki%— 1 MediaStore.ACTION IMAGE CAPTURE #:fEfY intent,
Android £3J73 2L activity 71

ST IR T RE Y JEL I O 28 naT HIEA Lo/ N1 2R FE

Rz AR

HE TAEERE 52, AT LA FAIAL intent T o FRATHFZENY intent #24F & X 1E MediaStore
25 ACTION IMAGE CAPTURE. MediaStore 2&5E X T —Sb/0 bz 0, nfHFACHEEG . M4
DL AR e DL 2 AT 55 o 248K, Xt dE i & AL A FA IR intent,

ACTION_IMAGE_CAPTURE FTFFAHHLIH, BRI\ HReFnsedem B AL s HE i, i H IR
Fr 2R FEAE onActivityResult (... )R A Intent X4 H

BRGRAERGHIR A, i E ﬁiﬁﬁiﬁ%%ﬁ—%ﬁﬁﬁ X AT LAE S APRIELE MediaStore.
EXTRA OUTPUT H A48 MIAAAGIEEAR AT Urd RS2, XA~ Uri &38W) FlleProv1der AR E

B\, AR R A URL, %F{EFFJ |31y photoFile #Ihfb e, AftASE
B 16-11 iR,

REZ7FE 16-11  WMEH URLEM: ( CrimeFragment.kt )

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {

private lateinit var crime: Crime
private lateinit var photoFile: File
private lateinit var photoUri: Uri

override fun onViewCreated(view: View, savedInstanceState: Bundle?) {

crimeDetailViewModel.crimeLiveData.observe(
viewLifecycleOwner,
Observer { crime ->
crime?.let {
this.crime = crime
photoFile = crimeDetailViewModel.getPhotoFile(crime)
photoUri = FileProvider.getUriForFile(requireActivity(),
"com.bignerdranch.android.criminalintent. fileprovider",
photoFile)
updateUI()
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b

}

P FileProvider.getUriForFile(...)SfUAR M SO B HO M ARNLREH A Urd JB
Ho KRBT E = A SHCk A S 17 1 Iﬁ‘ﬁ’] URI: fRAY activity . provider FZAFIE A SO
1o WAh, 154 FileProvider.getUriForFile(. .. ) M4ALFESF S5 F manifest SCF B [AHDT
Bt (S 0ARASIE . 16-4 ).

TP RERES H TR intent, SR 16-12 iR, FA8RM IR W IZ R FETE
photoUri f8ERUHL T . [RIRY, SIS TRAT A RGN, LISETA H o g e
ho (B AA ] HIBAIHLN T, ATk PackageManager A&7 A MW AHHLEEZ intent Y
activity, & T#5if] PackageManager FUTEANNZS, 0L 15.4.415,)

RAZ7EE 16-12  fli HIAHHL intent ( CrimeFragment.kt )

private const val REQUEST CONTACT =1
private const val REQUEST_PHOTO =
private const val DATE_FORMAT = "EEE, MMM, dd"

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {
é&érride fun onStart() {
;ﬁ;pectButton.apply {
) .

photoButton.apply {
val packageManager: PackageManager = requireActivity().packageManager

val captureImage = Intent(MediaStore.ACTION_IMAGE_CAPTURE)
val resolvedActivity: ResolveInfo? =
packageManager.resolveActivity(captureImage,
PackageManager.MATCH_DEFAULT_ONLY)
if (resolvedActivity == null) {
isEnabled = false
}

setOnClickListener {
captureImage.putExtra(MediaStore.EXTRA_OUTPUT, photoUri)

val cameraActivities: List<ResolveInfo> =
packageManager.queryIntentActivities(captureImage,
PackageManager .MATCH_DEFAULT_ONLY)

for (cameraActivity in cameraActivities) {
requireActivity().grantUriPermission(
cameraActivity.activityInfo.packageName,
photoUri,
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Intent.FLAG_GRANT_WRITE_URI_PERMISSION)
}

startActivityForResult(captureImage, REQUEST_PHOTO)

}

return view

}

BLIBRE AT, BT LA AR FHALRR o R 1AL, A 4% T Intent . FLAG_GRANT _WRITE_
URI_PERMISSION %fJifi cameraImage intent [) HFx activity, PASLAVFENIFE Uri $88 IO EE 3C
o 249K, A RS 75758 FileProvider BYBHMEEZS N android: grantUriPermissions
JE .

i21T Criminallntent N [, 3t AHHUEHLR SIAHPLN T, 4nl 16-2 s

162 FTHF A FAEPLR

16.4  HERFAE RALE
HUAE, LTI LA U B IFRAT T
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BHTHA, 8 PRk T, RERRERANE., EEAREH E, XTEMRIEH
FIK/NEIER) Bitmap X5, BN SCHAERL Bitmap X4, AT BitmapFactory 2%

val bitmap = BitmapFactory.decodeFile(photoFile.getPath())

BRI, AEABEANN? HEAR . SUAKEASRRAE, ek EE i
B, RN B AGRAT T .

ALKFT, BEAET, /4 Bitmap B, FATER] “K/NEIE”. Bitmap B FIEEXTE,
b/\ﬁﬁﬁ%l‘ﬂ%?ﬁ% WU, RMEELGG A CRSE, (BAEA Bitmap XA}, SXHIFA
SFFEESE . L, —3K 1600 TR E 24 (i AHNLIR R (F78 JPG #%=UK%) 5 MB), —HZA
Bltmap X5, i BIEK & 48 MB!

AR AT LA A e, (BB TF-sh e i R B o BARRE I, BB S slRE £ K,
%E%f&?ﬁﬂﬁéﬁ XK/ INVG BRI . BA E%‘TI;&HX%EJ?&FE’JI#F B3 Bitmap %4,

B4R PictureUtils kt BB SCH:, JEFEH AN getScaledBitmap(String, Int, Int)

AR, RS 16-13 s

K755 16-13 4 getScaledBitmap(...)PR%L (PictureUtils.kt)

fun getScaledBitmap(path: String, destWidth: Int, destHeight: Int): Bitmap {
// Read in the dimensions of the image on disk
var options = BitmapFactory.Options()
options.inJustDecodeBounds = true
BitmapFactory.decodeFile(path, options)

val srcWidth = options.outWidth.toFloat()
val srcHeight = options.outHeight.toFloat()

// Figure out how much to scale down by

var inSampleSize = 1

if (srcHeight > destHeight || srcWidth > destWidth) {
val heightScale = srcHeight / destHeight
val widthScale = srcWidth / destWidth

val sampleScale = if (heightScale > widthScale) {
heightScale

} else {
widthScale

}

inSampleSize = Math.round(sampleScale)

}

options = BitmapFactory.Options()
options.inSampleSize = inSampleSize

// Read in and create final bitmap
return BitmapFactory.decodeFile(path, options)

WeRECH, inSampleSize {HARKCHE, EHEEMMEIERIA/N . WRXAER 1,
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R gEmg BRI R AR R R/ N—FE . W2E 2, N REEERE 120 Hilt,
inSampleSize {H} 2 B, 4w AR ZEOH 2R 4G STy 1/4.

B RS SR BT R . fR U T AR R, OB TR fragment WIE ShET, & AHE
PhotoView 5T £ K, onCreate(...). onStart()#l onResume () KB 3NG, A=<HEHN
SEIEAT R R, W ERAE RS, WORTE SRR LA A ST KNG Xt 2 I ) A S A

R BA A . B RO B, BAT e RSP EAE . FrE x0T,
JUEAR R L, (EE SR ME— YIS AT I . B IN—A> getScaledBitmap(String,
Activity) s Bitmap flif ek, AACATE B 16-14 R .

REYER 16-14 a5 5 PEAYSE L PREL ( PictureUtils.kt )

fun getScaledBitmap(path: String, activity: Activity): Bitmap {
val size = Point()
activity.windowManager.defaultDisplay.getSize(size)

return getScaledBitmap(path, size.x, size.y)

}

fun getScaledBitmap(path: String, destWidth: Int, destHeight: Int): Bitmap {

}

ZRBGEA SRR RS, SR G . IXRE, ERBEARIFZR AR ImageView KA
SR Ty, BOR—AFERPRSFROAG R, (HREfRI )T,

BTk, N T Bitmap #X A ImageView, 7E CrimeFragmentktH', ESMIHT photoView
FRREL, AN U B 16-15 iR,

X53;58 16-15 HH photoView ( CrimeFragment.kt )

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {
private fun updateUI() {
}

private fun updatePhotoView() {
if (photoFile.exists()) {
val bitmap = getScaledBitmap(photoFile.path, requireActivity())
photoView.setImageBitmap (bitmap)
} else {
photoView.setImageDrawable(null)
}
}

override fun onActivityResult(requestCode: Int, resultCode: Int, data: Intent?) {

}
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SRIG, A3BITE updateUI () Fl onActivityResult(...) K% 8 updatePhotoView() B¥
e, WARIHTE R 16-16 TR,

7555 16-16 144 updatePhotoView() R4 ( CrimeFragment.kt )

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {
private fun updateUI() {

if (crime.suspect.isNotEmpty()) {
suspectButton.text = crime.suspect

}
updatePhotoView()

}

override fun onActivityResult(requestCode: Int, resultCode: Int, data: Intent?) {

when {
resultCode != Activity.RESULT OK -> return

requestCode == REQUEST CONTACT && data != null -> {

}

requestCode == REQUEST_PHOTO -> {
updatePhotoView()
}

}

AR B 16-17 P, BRSRARALE ORAE T 31, AR F- IR, &P SChn) o X L,
TEIR B A R LE R, 7F onActivityResult(...) BT BadfCiT, [FE}, SALPRA]RERYTCHOR
M, W3S T7E onDetach () BN E[RIFE AL BRIZ 5

KEZEE 16-17  HilEH URIALR ( CrimeFragment.kt )

class CrimeFragment : Fragment(), DatePickerFragment.Callbacks {
override fun onStop() {

}

override fun onDetach() {
super.onDetach()
requireActivity().revokeUriPermission(photoUri,
Intent.FLAG_GRANT_WRITE_URI_PERMISSION)

}

override fun onActivityResult(requestCode: Int, resultCode: Int, data: Intent?) {
when {
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requestCode == REQUEST PHOTO -> {
requireActivity().revokeUriPermission(photoUri,
Intent.FLAG_GRANT_WRITE_URI_PERMISSION)
updatePhotoView()

}

FHKIZ4T Criminallntent W [T, FTIF3EAS crime B4R, 8 A A FAK IR . R %A 11
208, RG] LA B EFAIE A 4ams i T, anE 16-3 s

9:00 v4l

Criminallntent

TITLE

dirty dishes in break room

(o]

DETAILS

FRIMAY 10 14:54:54 EDT 2019
Solved

BILL PHILLIPS

SEND CRIME REPORT

B 16-3  ZamgE BT

16.5 IhgeAEEA

BT BRI RE I R AN, (HAA — PR IR e i A H BRI RE

ftn i I BNE AL . NFC, BCE AR HAL R R &L B DIRERT, #BNZiE Android &
BUHNE . XM, RN E XA TIRE, J40L Google Play 1l 1 & B8 7 il S F a2 e 1w o

AT A BN S AL, 7F AndroidManifest.xml il A<uses-feature>tp%s, U CiLE
i 16-18 IR .
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{RAZ;FE 16-18 R fill<uses-feature>ti2x ( manifest/AndroidManifest.xml )

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.bignerdranch.android.criminalintent" >

<uses-feature android:name="android.hardware.camera"
android: required="false"/>
</ma6i%est>
HE, WATEMRSHEHT android: required @, BRIAEN T, AIHEM RN
Uikefs, WO LRI T DI RE AT & T, (HXANIE T Criminallntent W H o X2 A,
resolveAct1v1ty ) BRECT LRI B2 A5 SC R AR . QnSRANSCRE, b AR A IR 4L
e, L;@uﬁ android:required J& 1l false, Android RGEKMALEIE, REA
ﬂ?*ﬁmﬂﬁuﬁ/\%ﬁf FHEREGRS , AER FHATSSR AT DAE e e i A

16.6 #EE3]: MILBRER

e BARAEEE BRI IR i, (HIEE IR A 4075,
15 B W NIORNR IR A Y DialogFragment., HE S 4ame 1A, w2 ix1> DialogFragment,
L P AR A .

16.7 ¥RERES): ILHERRENE;

AREE, FoATT HBEREAN B i ) H AR RS o, BUiX R s nl 47 HLSDia ek, (HaR N g HEAe
Android A R4 A ViewTreeObserver (1 API T Hu]H, /RATLAM Activity Zg2h
PSR BUE{TT ALK FY ViewTreeObserver X4 .

val observer = imageView.viewTreeObserver

YRATLIA ViewTreeObserver X4 B £ 45 OnGlobalLayoutListener 7E P 45 AP I T 4%
ffifl OnGloballLayoutListener Wilr#k, A LANGWTAL(aAR R pdfgish, ¥EmlOFm kA4 .

B, AR photoview R, A&ZA 1 R Ul#e i #HH] updatePhotoView()
[‘I‘Iﬁo
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R R AR st

FATHG, Criminallntent i FH2ELT, B EIEE 200 e Seisei iR 2 n
Ry R SCA AL T A

AR ETRAEEFTRE, AN AR E RN SR, A% 4K Criminallntent i
FH$EAE A SCRR res/values/strings.xml, & 1E 5 WA E HSC, Android 52 H sh4k 21 FHAH
MR SCRER, Ak 17-1 BR

THU MAR 16 10:37:13 GMT+08:00 2017
[ a@@
HEEEAR R AL

FULELHRIR

P 17-1 A 3CRR Criminallntent b

17.1 RIFEAHL

WE R R E R —ERr (PRI 3.5 99 ), MIRLBEGRE 710 | FRds RS LASCHAR G & A
RUUE—HE, Android WAREL T HITAIRIEF HIRCEBMIFT . AH LI M AE 1R 8 By
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HbriE 5 B WA IR B 5, RS . AR TAEAT LISC 4T Android BEE R 48 H 3))
T

W H T EE OH, AT res/values H 3%, #4#F New — Values resource file Sz HLI0I
4 strings.xml, Source set ¥£H main, Directory name 1% ¥ M values.

$RJF, TE Available qualifiers ¥ 36 % [T, % Locale, fff F>>%41H & %% A Chosen qualifiers
% I, 7E Language 51|36 % I1H1 3 zh: Chinese, LA}, 45i1f9 Specific Region Only i 14 FH 3l
EH Any Region, X2 TAHZY, ToAHE L,

BUE, HrEBEISCIRE D2 TR 17-2,

ScpF

File name; strings.xml
Source set: main a
Directory name:  values-zh
Available gualifiers: Chosen gualifiers: Language: Specific Region Only:
& Country Code i zh = uz: Uzbek Any Region
& Metwork Code S ve: Venda Bl CN: China
= §- b= . CF
= Layout Direction ERvi: Vlﬂjﬂmese 5G: Singapore
1 Smallest Screen wo: Volapiik
[ screen Wigth B lwa: Walloon
[ screen Height P Eiwo: Welof
[ Size 158 xh: Xhosa
i Ratio b I Byo: Yoruba
f&i Drientation il zh; Chinese
5 Ul Mode = zu; Zuly
® Night Made
¥ Density
[™ Touch Screen
= Keyboard Thp: Type in list m fike: Show All Regions
t cancel (TN

B 172 SHra iR e 0

&, Android Studio 2% F 3% & Directory name 4 values-zh, 1575 Bt BE 4K H 1SO 639-1
FRUEAAS, BMEMRAFER th A FARF AL, OB N -zh,

Ml OK I 5E . #F (zh) JEZRAHT strings.xml SCAFETE res/values FAIH . BUAEIREE—
T, FEWHTHRE D, Y strings TEESCAASEIRAH250, WK 17-3 iR,

" Andraid -
Ciapp
21 manifests
[ java
| v s |
[ layout
[£1 menu
E1 mipmap
Eivalues
Eidimens.xml (2)
Edrefs.xml (2)
Elstrings.xml (2)
= strings.xml
Bl strings.xml (zh)
& styles.xml

B & & 0

Bl 17-3  Hri strings.xml 304
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ORI, WNSATE HRsit, RABE I HBAEA 75— values H3%: resivalues-zh, #iE
Y strings.xml FLFEX S HR B, An& 17-4 s .

£ Project ~ (=B -2
[ .gradle
Jidea
iapp
build
5rc

androidTest

main

Cljava

s res
1 drawable-hdpi
=1 drawable-mdpi
1 drawable-xhdpi
=1 drawable-xxhdpi
1 drawable-xxxhdpi
=1 layout
= | menu
=1 mipmap-hdpi
=1 mipmap-mdpi
=1 mipmap-xhdpi
1 mipmap-xxhdpi
“1 mipmap-xxxhdpi
“1values
=1values-swb00dp
“Ivalues-w820dp
“Ivalues-zh
[ strings.xml

=1 xml

[8 17-4  7E Project ML & FH Y strings.xml 3L

WAE, THGEIER P SCER . W SCFRF R BTRZS res/values-zh/strings.xml 3CF,  4nfXA%
HH17-1 FR,

KREZBR 171 BINPSCEEFFFHR IR (res/values-zh/strings.xml )

<resources>
<string name="app_name">CriminalIntent</string>
<string name="crime_title_hint">crime &4 4§i£</string>
<string name="crime_title_label">4z&i</string>
<string name="crime_details_label">#js</string>
<string name="crime_solved_label">2 %% x</string>
<string name="new_crime"># 3% crime iz %</string>
<string name="crime_suspect_text">iEAM £ 5 X</string>
<string name="crime_report_text">#® X#Kif</string>
<string name="crime_report">%1$s!crime % & F %2%$s. %3%s, y %4$s</string>
<string name="crime_report_solved">& e.# & </string>
<string name="crime_report_unsolved">[ & 4 M x</string>
<string name="crime_report_no_suspect">Z & ##EA</string>
<string name="crime_report_suspect">i#HEA X %s</string>
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<string name="crime_report_subject">crime &t} A4 </string>
<string name="send_report">#&if% X</string>
</resources>

XAEAESERL 1o IR A AL B IR AT 55 . IR RUR, TETIT Settings, FRFNEFE
LT ( Android IRARE £, (HiF 5 BB PEWI— B9k Language and input, Language and Keyboard
sCHAERIAFR ), IR F PO A S,

1247 Criminallntent ] o SEUI X BGEMHSCREH I T .

1711 BIAEIR

YOO T MECEBIIFT N -en, AT SCORMIAL, AR AR BIBALFERY values H SR A
2K values-eno X AT ANJEMNMFF 5 o AEBBARE L AT« N FHBUEA — IS0 values-en/
strings.xml Fl—NP 3O values-zh/strings.xml,

sFT N, —UIEMRIES , 16 F SO, wikmld, B2, GURAAN PR &iE T Uch
RS, BT 2RO EoE T, Ja 2RI E D IR R REZ1T, Android $4JC:4k
FIVCHC Y HTTE H BCE R BEIR. IXIY, Resources.NotFoundException Sk 4z, N2l

Android Studio 2R B TILE/RGIHAE . 7EFTRUNHBEIRRT, Android BEJRITEL TR (AAPT)
P2kt . R AAPT R IVRIEAESE IR B IR ATEBRN BRSO L, B g iR e -

Android resource linking failed

warn: removing resource

com.bignerdranch.android.criminalintent:string/crime_title label
without required default value.

AAPT: error: resource string/crime title label
(aka com.bignerdranch.android.criminalintent:string/crime_title_label)
not found.

error: failed linking file resources.

XS IRTRAT: A A SRR BOA SRR . oA B BB AT B 55 IR 2 Android AYER
N, USRI R B DT A & %R, Android st 23 FHERAGEIR . BN GIR £/ HEMRIE
M HIER 1817,

SN REREREE

Android ERIA TR RN AGE Tt iR % . W H Y drawable H Sl 51 5iFe ks
BEREEIK, WA -mdpi. -xxhdpi XFERVIEIERT. AL, Android PesEfd FHHE—2S drawable 7RI
AR TR R T B & 1 Bt /R B B, AN AR A VT IC A 8 D s BB FH BRI 85

B LR BRI X Bt RO R S s 2% BE 253 %5 . Android 1 2 AT RESIERIL TS T
R AS R % BE 1) drawable P8R, AR5 T 48 25E RO A TRIR AT, iHicdE—i . AEAE
res/drawable/ H 5% T il B #RIA Y drawable F
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171.2 WKWEFREFERMUTRIFER

T C RS TS e T A M AL TS e W SCRRTE F BRI 2, AR A R B
#E. Google . ELARFIX 1, FTLL Android Studio #2431 T HE R BEAwAHAR X T H o XAMEA T H
RESE & B IR A O . JFERZ AT, TTIFBRINAY strings.xml, JERHE crime_details_label
il crime_title_label & X, WCHSIEHL 17-2 R

REZER 17-2 R — ) X (res/values/strings.xml )

<resources>
<string name="app_name">CriminallIntent</string>
<string name="crime title hint">Enter a title for the crime.</string>
<!--<string name="crime_title_label">Title</string>-->
<!--<string name="crime_details_label">Details</string>-->
<string name="crime_solved label">Solved</string>

</reééﬁrces>

AR B Ry, 0 H THEE O AR R ME T AR strings.xml, 4 Open
Translations Editor Sz FIRIT] o 4N 17-5 7, GEUR B dndEan BE RD s T X0 i 5 ) 2 dR oT I
FE X, crime details label Fll crime title label AYE X B UERE, FrLAEAIRFRLA T

+ @ | Show AllKeys ~ = Show All Locales ~ | & 2
Key Resource Folder |Untranslatable Default Value Chinese (zh)

app_name app/src/main/res O Criminalintent Criminalintent
crime_title_hint app/src/main/res O Enter a title for the crime.  crimef&52#ER
crime_title_label app/src/main/res O FRRR
crime_details_label app/src/main/res dJ BR4H
crime_solved_label app/src/main/res dJ Solved =ERA

new_crime app/src/main/res O New Crime Fricrimeit &
crime_suspect_text app/src/main/res O Choose Suspect HBRAKRAR
crime_report_text app/src/main/res O Send Crime Report HINEERR
crime_report app/src/main/res O %1$s![...] %1$s!crime KETF %2$s. %3$s,
crime_report_solved app/src/main/res O The case is solved [BIRRE AR
crime_report_unsolved  app/src/main/res O The case is not solved BEES
crime_report_no_suspect app/src/main/res O there is no suspect. RIREIGRREA
crime_report_suspect app/src/main/res O the suspect is %s. HEAR %s
crime_report_subject app/src/main/res O Criminalintent Crime Report crimefbI2IERIRE
send_report app/src/main/res O Send crime report via BIFAR

Kl 17-5 KA A A SE I o0

ATUAE S, SRR N2 H F AR R AR SRS 5 o (0L, $RE X IR & AT A st
IS AAEFRR BT, FERTN FAF B SO B Bl

FSRTT DA AR IR B AR A TP IS I A R 0, (HIX B B0 crime_details_label
Fl crime_title label MYTERERLATLL T o AKZEy ) Z AT, CHBUR R IRIT RS



284 F17% AW

17.1.3  XIEIHRFF

EMGEIR B SRl mT U TS 50 XA, XA aT DAL G B Xk ilan, papE
5] LU -es-rES 445, Hodr, rfCEIXB, ES ZPHPEFIER I1SO 3166-1-alpha-2 Frififid .,
e BB A X 4 KNG o (HE i85 Android iR & 205 : 16 5 U/ NS, XIS KRS, {Hi]
[IPIRANET RS

R, B XK, tll-esrES, B LW ARMBIFFR AR, SchritdEantt.
DR, XA B AN BE Sl FHAE B4 -

WR—NEHEEMFAF RIS locale FIXIE, ASAEAMIRHLIZICEH ) locale, B 4L,
NIRRT RN XA R B DE C A P Y locale, ARIXCHERE—UORHEDCHC . WAL RAERSHEDCEL, R4t
SRR, RIS LAE T R HEVT L .

WAEPEWEICEC TR, RS AR TTIRNE? AFMUAR RS R A AR EE 7=,
& 17-6 J&7/8 T Android ANA R GERRAS 1) X I FT PR PTEL RIS ( Nougat Z Rl S 2 J5 I R GERRA ).

FREUH F

localefZ &

MH Flocale
T AR
2 5

Hos

XA TR,
{HIE Z ITAL?

Android 7.0
AR AR?

BRI
PCAC?

H
=

VR VR Ik R 2R = k]
VC B T IR U B T INTR (B[ R IE )

Bl 17-6  XIRFEIRICALHRM (Nougat ZHif M Z S5 M RGENA )

1£iz1T Nougat ZHIMIRGMUAR R b, WA BICECAOTEIR, I F & oA &
WESENE NN/

Nougat N HZ J5 1 RGEMA T AL locale 3CRF, SXHFHZ locale DL K S RF Al — Ak B 21
locale, B, T ikN SR EMRERET, REMH T ER AL RCECRNG . RN
FRSUEDCTHL, WIRABULEXTHEF HVCEL, RS LVCEA [RIREE T i DA A ) TR

KBNS BRI T RCE NP, KIE R, K 17-7 B, BHER T
PUPEF IR A 2P B IR PR IR ( values-es-rES Fll values-es-tMX ), DA ERIARY strings.xml FEJH .
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UnHJE Nougat Z R RGERRAS, 2 FBRIATER . Qi JE Nougat M HZ J5 I RGEhA,
R 2 di F values-es-rMX/strings.xml %R, JE4KE, FREL TR

WhatsForDinner J&7 FHAIZE -
Strings.xml X {4

% #locale Ay-es-rCL
(PEEEAFIE, BRIMAS)

(] ‘Y @ 12:50

values (EKIA) -

<string name="app_name">Menu</string>
<string name="main_course"=Main course</string>
<string name="prawns">Shrimp</string>

Menu

b MAIN COURSE Shrimp

values—es-rES (PHHEFIE, PHPHEFALA) -

<string name="app_name">Menl</string>
<string name="main_course">Plato principal</string>
<string name="prawns">Gambas</string>

values-es—rMX (PHHIFIE, BPHERA) .

<string name="app_name"=Menl</string>
<string name="main_course"=Plato fuerte</string=
<string name="prawns">Camarones</string>

.4 A 7:00
Menu

—_ % PLATO FUERTE Camarones

K 17-7  XIRICHECSEA] (Nougat ZHI M Z 5 RGEhRA )

VA E G5 SRR 2 e AETEIR ], AT AR — AT E . BN TR, ARl
i AR S R F xR X . it BB UL, 55 AR — 28 ) X P B T A

PR, A0 AR values-es FiFEIR

Nougat 7 fif
ERE &S

Nougat

K, AOTEIT R4, W EERCA R AR R SE (Nougat Z i M 2 J5 B RGERA ).
75h, EIREERWIE T values F SR LA HMB AR RO, Bz, FRAINHZAE M H s fe k=
GEUR, AR 2 5E il A A BRI A S B A AT ) H S R

17.2 FELEBIHF

HErmik, FA1E Wad i J LA RS BB, EA AR AT 08, e anis 5 (values-zh ),
FE%E M (layout-land ) FIFE%E /"% % ( drawable-mdpi ),
FNT-1 5 T — S SR EFAE . £ AT, Android 2 FHEC BB 1HAF T EC TR




286 17%F  mAARA

®17-1 AIERERIBFTIREEERHE
BA)ERKMD, M F A3 2
EEAR, EHA XIS
A1 JR 75 1l
/N
Epitk:-a
H
R
FEaE kL
W B#E (API23+)
Ik
e AT
B 5 1)
UL 5K
B
B R E (dpi)
fidi B 2 7
AR
HIERATL
SALEE AT
AT 14
API 45|

e
g
et

=
i
o

D

O 0 N N R W N =

[ T O T S S G
—_ O 0 X N N R WD = O

NPT I BB R BETE I MA Android RSP, REAEX &, TS
Android 1.0 ZJ5 HELEHEMRATIN_EF- S RAMB AT . flan, [RIE BB MifF 3 APL23 905051 A,
HRIER, RES AN v23, B, WERHR&ES I ATEBMAT, WRARNHILOIEIHRSE
Fp 2 B ) R

17.2.1 " ABREMRTERHE

H 1B AR AL VCEC IR I BC BEABAT, A, 2 BN A e B S 3 LA T s e PRI D L
ML, AR, Android 2333 17-1 BTG E BRI 4%

SR T X AR Se R HERE , FRA1 R Criminallntent [ FH PRV I —Fh o] SE %60 . W 1R
crime title hint FAFHEFIE (EIXHREETERE 2 /D 600dp Uik % ). crime title hint ¥EE
JRFE crime A PTGmARARERE L ( B P B ABRBIRT )o N FHASA TP B B B s a5 LI (BRoE &
/b 600dp ), FRAEHEA S BRTETEAMAING, $RHF 5 crime fRiE
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2% 17.10 T E ST, Bid— %0 strings IFERFR IR/ F. 78 Available
qualifiers 51| &% [T, ¥E 1 Screen Width, fifi FH>># 4 &84 A Chosen qualifiers % I . 7£ Screen width
AR A 600, FILIEF], Directory name 43 [ 3% # M values-w600dp., -w600dp 23 VCTL 57 %=
FERERT 600dp AR Ao MK, BB M BRI G AT IVE RS . 58 50 R 5
T IZ A 17-8 —FF

[ JOX ) New Resource File
File name: strings
Source set: main v

Directory name:  values-w600dp

Available qualifiers: Chosen qualifiers: Screen width:

@: Country Code w600dp 600

@: Network Code

@ Locale

= Layout Direction

E Smallest Screen Width

>
g Size.a «<
[z Ratio
{&3 Orientation
[i Ul Mode
@ Night Mode
[® Density

™ Touch Screen

? Cancel “
B 17-8 R RBEBINGFAT R

PAE, FTHF res/values-w600dp/strings.xml SCF, ZHAALE A 17-3,  crime title hint
ISR PRGN SO 4

REGER 17-3  EFXTSE R FAF R PEUR (res/values-w600dp/strings.xml )

<resources>
<string name="crime_title_hint">
Enter a meaningful, memorable title for the crime.
</string>
</resources>

w5 F, ITRAEES] crime_title hint FAFERA AR, B AGHIX —4 5
ATLAT o BT R R, DATHBIARFGEIRR, AT B bRy e 747 Hp & R (EHEE
flis values %EUE ). RItk, FFAFERBEIRAARING, TCAHE R —0. EENFAFREERE, #R4E
B R SRR PR

e B =AW crime title hint ¥ : res/values/strings.xml SCHH A BRIANRRAS |
res/values-zh/strings.xml SCFFR A SCAFERRAS , LA res/values-w600dp/strings.xml 3T H A9 5 5
FILERRA

TER IS B E MR SCHRTR T, 3217 Criminallntent W FH, SR J5HERS 15 75 ZHE HiAR X
PRI A v SCR TR RRAS I SRR S e e s, BT ATRATTR B2 K F values-zh/strings.xml SCIFHY AT £
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PR, R 17-9 PR

0 W

& Criminallntent

LR
THU MAR 16 10:37:13 GMT+08:00 2017

g

& 17-9  Android HEETE S UL Cd = T R# 1M

WAl PURE B A BRI, SRR RGBT, BA SERRBEECAY A R B IR AT
gt

17.2.2 ZEREEIRT

AT DATE [ —9808 H st Ll 2 A BB . X 245 Bl BB B Se SOy HES 1
L, values-zh-w600dp /&— A %A TR H k4, values-w600dp-zh H 544 WIJEAL . (AEHTE%E
ESCHXTEHES, THSHSIECE M E R4 )

} Criminallntent L JH#E £ 56 BEAR X 0 b SCEAF R 980 . QIR BEUR H S 44 K values-zh-
w600dp., ZHRACHLTE A 17-4, FTJT values-zh-w600dp/strings.xml 3C:, & crime title hint %3/
TSR

KIER 174 QIETEHE P SURFAFERHR (res/values-zh-w600dp/strings.xml )
<resources>
<string name="crime_title_hint">
HIARA, Hine) crime #ik
</string>
</resources>

ER IS B E NI SCRYRTHR T, 217 Criminallntent W, #HIAGEE 2B A7 7E
P8, nE 17-10 Fis o
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o W

< Criminalintent

Wi ARE, e McrimetiiE

THU MAR 16 10:31:11 GMT+08:00 2017

Bl 17-10  FEhrEal T 1 H SO AR £ TR R

17.2.3 FH&REEHEIR

AT, FAPKEEF Android ZUVTHIE crime title hint BRI,

HE, HRTRAEA LT A RA B TR H AR T crime_title hint:

Q values/strings.xml

Q values-zh/strings.xml

Q values-w600dp/strings.xml

Q values-zh-w600dp/strings.xml

HWK, TERARCE I, A6 Pixel 2, HHBCNEMAPIC, A THBEHRE, FRIE 600dp L) 1
(AIHISERE 731dp, WIFHRIEE 411dp ).

1. BT R BB R

LRI ICECHI TR, Android P SEHRER AN IR AT B e & Y BEIR H %

LEO AR TIE A AT BT, DR Y & e BT IR B A T B . (A Rk
R, AAHCE SR, AT, values-w600dp/ 5 values-zh-w600dp/ %R H A TRE YAl &,
PR HERR o )

2. BMARFHBARENE R

AT H RS, B eddmm MCC (B aE %% ) Jih, Android B &F
IR R FAR LT A A H & (£ 17-1). WERAEMTLL MCC EMAT ISR H %, R4
BT ANafi MCC B RIRR 2 BHRRR . ASRATHAT 24> H SRUCES,  Android sRARSEFR I (I Se 24 i
e, W, EHERREMEE R AR H %

A H & MCC BHifT, I ICEE BT H sk . #:%5, Android AR 2K R
PP 5B 5 BT . values-zh Al values-zh-w600dp H SR &1E T BHiRT. B, A &S
T BHATHY values F1 values-w600dp 7T HERE .




290 17%F  mAARA

ORI, AR GGE, B EAMEMATHY values BEVANGIR, RAaJERMRREE, B, R
P/ D i S B e R T, (B0 H A values H SEAERAMEIL e B | BeA SR AT VLRE,
values HIR 23 HE G 171 HH A S AEPE BC BRI . )

T 24 B RICHL, HICRSER e, H PRI, i), Android S4k%]—
AN BETEABMAT I H SRS AN B ST AT H 5%, RItE, values il values-zh H SRABEHERR
XA, values-zh-w600dp i T ME—l LIS TR A H 5% .

A, Android Fe 2 7€ i values-zh-w600dp H 5% F 7R,

17.3 MR FiEFIR

TERRNE, R T A% A e DA HAB IR IROR , — R SR X A [m] 5 A e e ik
TERE A B AR B AR AT, B m] LA T EDE A Jmy TR

B THARZET, HAFUGAT R EAN FIRC SN B o ROR . X e A e T
WA APL DL SR 18 5 45

BAAE XL, A LEETEAR B T E A FTHF res/layout/fragment_crime.xml ST, 3 ANAl 17-11
Fs B T A A — S BRI

€ O~ 0O pixelv 28~ (© AppTheme~ & Default (en-us) ~

E17-11  HRAEIEA R THBUE 7R

TRAE A A R A5 AT o BB IR, T B A il AR BEA AL B IR TR 5
BT, A A R e B A o

TEAREE N —FEZ A, ARATRER 2R B B 7 ik o 9

5% Criminallntent I FSCRFH3E3C T o A 1A PR SUm, W TR E SR EAKE,
LRI SR Bt F AR L, R iR B AT A B ISR E !

174 FANED: RBEREFRERT
Android $4E T =AMEMSE, TR R, % 17250 T X SeH B3
#1722 REMRHRTEHH

BT R R

wXXXdp ATHSERE . RTE&T XXXdp

hXXXdp TR . RFE&T XXXdp

SwXXXdp FoNsifE: sisim (CBWRAEDN ) KFsiE+ XXXdp

TR EEE E— 0 Jay A Bk 22 /0 300dp FabsH i FH o Fut, nT LASE FH—~nl FH i) 58 B2 1
FF, 85 R SCIHRLE res/layout-w300dp (w AR TEE . [FHE, hAAREE ) XM H RS,
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SR, P TRAERE, S MBS 2t o . AREEA R s R, ATRAEE T sw
(BN ). XKFE, T IS E B r B INT T o TR S0ER: , XM/ N LR R
WATDIRYERE . AN R & 1024 x 800, R4 sw afifE: 800; UNALB# RS /2 800 x 1024, JP
2 sw b A& 800,

17.5 ¥k%S: BEAR RAH{L

PRATRETERRN T, A locale /&4 V84, Criminallntent 7 FH ) H i BJE L EK X, 1%
M locale 0 &, #E—DARMAL, (EHBIDIFRSUE . AL HBoR. X2 RZEA IR

2r 8 JT & U A K DateFormat ZRIGHIIEFIFE T . DateFormat 281~ H ML T H,,
HSZRHE locale #1471 H A&tk [ HIZZEN B WECE &1, @n] Dhat—0 e il H 31 B ons .



Android %8BI &E

AEE, FAE Criminallntent NS M. — MM AE S AN (BRI 1730,
W I3 A BN ) S o AT SERERHR R ANERY, A SERR i B I PR SR E R T 0 W2 iR
PH s, BEALBOR, RIS B AR SO-F-T- 1 FHELURES 485 & AR T BLAY SR s
TPIR—UIRE, 5%, B, NABSH, HPsBore.

TFR I BT A N8 2 ISR TR, (BN RE R AT R iR 45 . A5, I > TF R R
it BB L, AT —/N G, B i A BT fE# ff ] Criminalintent
IV

A TARA BSOS, BAT2 M —1 48 TalkBack HYRIBI TR, LRI N
VLR

18.1 TalkBack

TalkBack /& Google JF & 1Y) Android Ff#sle edn . P AT LAEAE TS, Bl bR BN,

TalkBack SEFrie—A~3HENARSS , XANFRE AR RSN F B iR A B ( TG MR ni FH#
ATLL ). HEORERRST, HEARAT LIJT X e Bk 55 . {H TalkBack L& AEH 4, Hw HARY
Iz

ZfH ] TalkBack, HJGZEE1d Play Store W FHTER £ | %025 Android Accessibility Suite, A&
18-1 7R o WA B IR &, IREEH IR B EIR L4 T Play Store v .

RIG, BRATFHLEA #E . Aad, #UCEIRRI B , Foh— B3 TalkBack, FHLE%
MEERBE AR L e 5E o

HJH A TalkBack, iEFTIFEE, sididdiBhZGE, 7€ Screenreaders I, A%l TalkBack ¥T &
R, i AR Use service 7T i TalkBack, & 18-2 Fik,
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9:00 virdll

€  TalkBack

Android Accessibility Suite
Google LLE
B Everyone

between lems
T an Hem
= Drag twao fingers to acroll

INSTALL

Inclides Google TalkBack. Switch Access, and

kBack

Select to Speak ?I._.I'Il gee & green outlhne
G P e 14 OK. Then
READ MORE
R - S—
o : .
o—— AN = =L
2" -
°7| iy iy -
= -
® — _ 2]
[T = T « e+
18-1 Android Accessibility Suite 18-2  TalkBack B 5t

WK 18-3 s, Android 235 H —XFREHE,, ZOR AP XHE MBI P AT o8 . Bkt s:
XA . midly OKHZHA R R

wurdl

Use TalkBack?

TalkBack needs to

Observe your actions
i fications when you're
) with an app

indow content
tent of & window you're

Tum on Explore by Touch
Tapped items will ke ud and the
scredn oan be explored res

Observe text you type
Includes personal da a5 eredit card
numbers and password:

Control display magnification
Control the display's zoom level and
I Itioning

Fingerprint gestures
C. Py sturas performed on the
fint sensor.

CANCEL oK

& 18-3  FZANffi ] TalkBack
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BUfE, TalkBack CLAL TR PR (HACRE WM, BB R HAR ). Al TR

] EFHR
ER, MG LA T2y — A JrHE B 1 B b, anl&l 18-4 P, ik

B TTHRYENS . ) AU, AP AR BT

9:00 v4l
oL SR, < | Talldack
ERATAEEE.
Settings
@ When TalkBack is on, it prav |Ies qpok‘-r feedback

50 that you can use your dev yithout loaking at
the screen, Thiscan be hphf Ifn people who are
biind or have low vision

the switch,
+ On the confirmation message, tap OK. Then
doubletap DK

< [ J |

18-4 TalkBack B J5 /1

( BARTER B4 B DR Al 2 WAL, {3 TalkBack 23 ffi HANHE ULAY <417
PR “HEESEPITR,)

JrHESR S AT UL TR RS THEER . — K HEEH —1 Ul oRZ 28RBS . UL oES
BN FE S S, TalkBack 242 % UL TR IE B

WA A M TalkBack J7, sS4 T ULJCE M. TERRRATATOL B IR, SW0s A £

MITTER . FrlL, 4w EHE A, AR R B T, W22 checkbox K754

R FE RO I AR . (RIRE, WA T, SRR HL, SRS S IR BT
far sy w2 . )

18.1.1 malsE

HEJHMH T TalkBack, smiXl5% (Explore by Touch ) IIREH TG . XiEWRE, Mk
UL LE, A REMEGERE . (48R, #bEm UL R Ean BE R AT, )



18.1 TalkBack 295

ikl EHR A AL T RAVIRA, S ITIRBERAT T T, B SR ] Accessibility 5t .
TalkBack ¥ i3z H bide FAO(E R, RS GENIE ., “n b Siiedl, #ESW I s e.”
Android HEZR B AGFF44:, el Toolbar. RecyclerView Fll Button, ZRIA#RSC 4 TalkBack.
FUEL 14T TalkBack 4 B DI6E , NS AT BEZ FHAE SR P B 8B 14 o 49K , AT LALE R il &8 {4 32 45 TalkBack m
HBhohRE, Aad, XM AR, B HARBTHETE;
YRS b, TR TR L N RIIARRIRSY R, s b, HeEas L
Command ( Ctrl ) 8, w5 B PIANRS K — 28 ()2 B B i —AS, o] bslom) FHash, Wik 18-5
FI7R o

& Accessibility Q

Volume key shortcut
Off

Downloaded services

Accessibility Scammmex
off / Developerho\

Screen readers
Select to Speak

Off / Hear selecied@
TalkBack

Off / Speak items on [screen
Text—to-speech

Display

Font size
Default

Display size

< ® ]

Bl 18-5 fERRIEE FiEE)
I FA KA, RN, RS R, 3SR A S — RN R
18.1.2 ZMENia

MR, IR — R A — RS AME 0?7 AR AT REVRAN K8 B2 5 Wb 2
TREA L, BEARNTESE T A 2404, HBESE TalkBack S2Hh RAHZHUAATT, X&RE—FT Ak
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57 SRR RRIE 2 UK — MR, H RS RARI R

UF7E TalkBack iAT M DI AE . F952 1, fdi ] TalkBack fieh WA 7 2Ol ol AR UG -
A B, BN BRI T —A ULTEK; AR, Bahf E—4> Ulc®, Xk, FPnT
DAZRPED SR, A HREE R T .

T —ERAAK— T . Ji 3 Criminallntent W[, #EA crime BAZ0 5w 4 Bh A S ERIAE T A
B2 AR crime BRI (AN RXEE, 1 A CIEHERE ), E 18-6 iR, AT IR “U
S crime, &SR AEEE

a:00

Criminalintent

i H#icrime,
~ A J o
ERA T AREE Scooter stolen while going to the restroom
Tue Mar 12 20:42:33 EDT 2019
Paper clip Ponzi scheme 0
o

Tue Mar 12 20:45:19 EDT 2019

Instagram photos at beach on sick day

Mon Apr 15 00:00:00 EDT 2019
Fragment fraud

FriDed 2 D0:0D:00 EST 2018

Popcorn left unattended, microwave on
fire Oo

Mon Apr07 00:00:00 EDT 2019

& 18-6 i crime T4 T B £

X T BATHRHR A X R HUHE LR R , TalkBack 2 BRIAEHH00F b W R B S0 BRINEYHT crime
FHH AT S0, TalkBack 43 4R LA T7 o AES B0 XML SO, FRATTH8 1 A5 B title ),
FJ2& TalkBack #E#R % S BIEH . AR, TalkBack WAEE VR B2 24804, 5%
BB A R

PR, A 220, ANPE 18-7 B, HlBhAE sk ENRS sh 3 0 F T 244458 | . TalkBack {3231 .

“Criminallntent”,
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9:00

Zriminallntent

Scooter stolen while going to the restroom

Tue Mar 12 20.42:33 EDT 2079

Paper clip Ponzi scheme O
Tue Mar 12 20:45:19 EOT 2019 Lo

Instagram photos at beach on sick day
Mon Apr 15 00:00:00 EOT 2019

Fragment fraud

rt Dec 27 00:00:00 EST 2018

Popcorn left unattended, microwave on

fire QD

Mon Apr 01 00:00.00 EDT 2019

% 18-7 i T HAAREE B4
WAV 5, TalkBack MiSEH T E crime #AHRIAHEIE B . MEA W, Prahibh s sh s
—%& crime icsE o BTEIAIZEM, SEBNEE S ORI 3] T8 crime #5480, 522, Android &8 fEH
P ES S Bl . Xt TalkBack ALY
18.2 SLIAEMFRIFTTERIE

BifE, A TERE LWSIET crime (44L, 1EHRAE, 55 TalkBack BESeidI R G B, &
SRRAT R, #EA crime BHEN VIR

18.2.1 RMAREIA

TE crime AN T, AR ERIRE, WK 18-8 Fizn, TalkBack FFHE T . “Fe4H % SCF,
AW TS E” (REREAARNE, SRR EEA)
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9:00 w4l

i D Criminallntent
ERATAIEEE.

TITLE

=1

DETAILS
TUE MAR 12 21:03:04 EDT 2019
[ salved

CHODSE SUSPECT

SEND CRIME REPORT

& 18-8 FHMRIZHIE R

TR TCSCTIR, B TR S T IS, TalkBack WA AP, AR, XX T
WA AR, I8 2 KA.

WK, AIMEmde, FATTLA4 InageButton IINAEEIR, 1X#E TalkBack #iA NZATT
BET o AR R —BE TR SCF 18, It TalkBack BIEE, (fEACFRFARGIRAIINLS:, —If
%5 ImageView Tl b HE 7RSI Ak )

BLOAHRAF IS NN ZS A , AT DATERB (R A9 A5 Js XML SCFHL, 3 android: contentDescription
JEME 4R, AT LAZEAR /el kA CHS L, i someView.setContentDescription(someString)
PRE, XPIFP T, FHEER 24,

WM BHGRN, SCFEFRAREFEY T, TalkBack 23HIEZ FH T, B ORAATRT LA b3
R, (HRTE R SCFRE T LR P BRI AR XFPME S, TalkBack 23 H 3L,
SERBNE SR NS E

Z BRI B 18-1, FTHIC IR IE IS AY res/values/strings.xml (4, & ImageButton Al
ImageView NN AFHIA

RIZER 18-1 WINMNERMARTSH (res/values/strings.xml )

<resources>

<string name="crime_details_label">Details</string>
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<string name="crime_solved_label">Solved</string>
<string name="crime_photo_button_description">Take photo of crime scene</string>
<string name="crime_photo_no_image_description">
Crime scene photo (not set)
</string>
<string name="crime_photo_image_description">Crime scene photo (set)</string>

</resources>

Android Studio 4T INEFAF AT R R4k, 50, RBEA E S SCRRAS B4 B
P, N TIEIERG, FTHF res/values-zh/strings.xml 3CfF:, & ImageButton £l ImageView #sfNH
SCNEEIR, m&m B 18-2 IR .

KEZER 18-2 I TN BEFEIRFAFH (res/values-zh/strings.xml )

<resources>

<string name="crime_details_label">Details</string>

<string name="crime_solved_label">Solved</string>

<string name="crime_photo_button_description">
18] ApiaBicia

</string>

<string name="crime_photo_no_image_description">
B ApB A (RI6R)

</string>

<string name="crime_photo_image_description">
I RBB R (Ed88)

</string>

</resources>

SRIG, ¥TJF res/layout/fragment crime.xml ({4, ZFEICILE A 18-3, & ImageButton 58 N
@%L

KA95E % 18-3 iy ImageButton B NZEHHIA (res/layout/fragment_crime.xml )

<ImageButton
android:id="@+id/crime camera"
android:layout width="match parent"
android:layout height="wrap_ content"
android:src="@android:drawable/ic_menu_camera"
android:contentDescription="@string/crime_photo_button_description" />

iz1T Criminallntent N ], REFANEFZH, TalkBack JFUGHEE: “Fi>JBUIZHARRHEL, %5
TGS XF, AP RREHAT,

FEPoR, SRR HUEAL CYRTR RGOSR ), IRATRELUA AR EES B, (H
FAEHELE T A fragment AL X3, 1MFFIEFEE] ImageView %WFJ:O MiH, TalkBack {4
W )R AR IR L 7



300 % 18 % Android %4 B %) fk

18.2.2 SEIEREAIEREE

Jik, ImageView FP{FEA MM RAERIC, ALEHEZLERME, N Button, BRIERTRAN;
M4 ImageView XFEAHEALER(TH B F-ahBid., & H android: focusable EBMAE N true o
i MU g ER AT DA X SeFB ] 5, tnl AN android:contentDescription, iL34n]

B,
QRIS A 18-4 FIr s, K ImageView Ay i BAEH M,

RAZEFER 18-4 il ImageView AJ A (res/layout/fragment crime.xml )

<ImageView
android:id="@+id/crime_photo"

android:background="@android:color/darker_gray"
android:contentDescription="@string/crime_photo_no_image_description" />

1547 CriminalIntent W JH, iy crime 45M &6, ImageView KT rI BT . fnE 18-9 i
7~, TalkBack BEiE : “crime BEJ PR R, MATAFIR,”
9:00 v4l

) Criminallntent
crimefE S IABF,

HATARIAR.

TITLE

O]
DETAILS
TUE MAR 12 21:03:04 EDT 2019
[] satved
CHODSE SUSPECT
SEND CRIME REPORT

% 18-9 TR ImageView
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18.3 iEH4mBNARLG

AL ULERMF, el ImageView, MRS H#EMt—SUFE, [HEASCFENE . Rl
ZLH K BEERAF TR I A o QSRS TR B AU, RIS R A4 *u
B M null, il TalkBack HiZEZMEE

RATBE SN, RESR P B AL, AR A A AR HIEE T XAl 7 SR AT
YERFF ARG, BRI P AR Re 20 H g 23R ohag , PR RFERIE R . BMEARR], AR
%02 A BRI A T B

L R4 B 2y AN e — AN T M2 B e o AL, i 8 P AR i — ik . 2y AN
RSB TRE,

A, crime TG EIRELS T P IR . B4 B8 F, TalkBack o Sh il YRTARFAME .
TERAT— IR — T o AL, SR % S5 AE P N0 , ARPLN TS 3 1, TalkBack 1A :
RS A IRROE TR TR TR R

AR Ao (TR, ASFE AL AT BEA AN F EE . (EAEERE, #UEE
B, PSP RIS o )erime B0 T T IRAE s T WIFARY IR A, B84 ImageView ¥, TalkBack
BEiB: “crime B IE R, YETAIAME.”

AT R AN S, LR P RENT B IE A (5 S, 7E updatePhotoView() PR &L B B K H
ImageView AR, WAHSIE R 18-5 s,

KiZER 18-5 B ENEHIA (CrimeFragment.kt )

class CrimeFragment : Fragment() {

private fun updatePhotoView() {
if (photoFile.exists()) {
val bitmap = getScaledBitmap(photoFile.path, requireActivity())
photoView.setImageBitmap(bitmap)
photoView.contentDescription =
getString(R.string.crime_photo_image_description)
} else {
photoView.setImageDrawable(null)
photoView.contentDescription =
getString(R.string.crime_photo_no_image_description)

}

PAE, HEAMAEH, updatePhotoView() BREHS LI E NAIE ., 415 photoFile ¥
AH, WEMRSUABIE R, SN i E,

1247 Criminallntent i ], ¥ 7 WIS BR 4 Crime BHZH 511, A0l 18-10 iz, AR A B4,
XK, TalkBack PJiif : “crime BEJPLIZIE A, HATE iR,
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9:00 v4l

Criminallntent

TITLE
Enter a title for the crime

0]

crimefl JPAR K,

A2 AR,

DETAILS
TUE MAR 12 21:03:04 EDT 2019
[ solved

CHODSE SUSPECT

SEND CRIME REPORT

& 18-10 AR T R EE InageView

ASE 0 BAEN W A TR K . IRZ2IF AN SRR D3, XA B ohfex s
AR, TR RRR AT S R 0 2 AbE . IRER] T, 1L 4 3 FF TalkBack Ff:
WA 2ME, T H, A T ok3E TalkBack MFERNFIZEE:, A Z =S HAb B ife 17,
4 BrailleBack,

BRI SC B i B D RE R N A 2 LB NER AN . BEH0E, AR, "RARZTIRT
RN . Aad, SHENSONG B2, AWM FEAMGR . o 00K b EA B L E B
ik% TalkBack 5 45T TalkBack HF 8400 1 F SUE B o ANEELEFH IR SR ] W 25 33
MR, B, WP R, RO

Z I, Criminallntent i FHSER T o Ji%e 11 2, FATRIE T — RN H , B H fragment
TR HEEAE . T LAFARR . AR, T LA,

18.4 RAF3]: [ERHENThRETIHEES

AR, Fell 1L Tik TalkBack FIPToE ) (MM AN, AT, KB, JRBTIL SRR
TSR T ) T AR — /N5

BRI L, R A B A ELEAE AL BRSSO FE P . BEEISTR A, s
R



S

184 IRANF . A& A5 2h a4+ 2

b

303

i, Google $24t T — AN HEBIThREFA I #5  & REVEAL N T AR BI DI RE 7 RIS Unfn] 25 H 24
2L, IS Criminallntent i FEAS IR,
B, TR LA BRI AR N A, e 18-11 Bz, m

Accessibility Scanner 5|
Google LLC
B Everyone

Scan accessibility quickly

READ MORE

B 18-11 LB TIRe i

GARGEE, TR LSBT RS IR T, JH30 Criminallntent I H, 4%
ZWEFT R EbR, HEEE AN Y crime BHZNUTRT, G0l& 18-12 iR,

ST R, BEDIBE ARG TR, it S E BIEE 5%, —H5ERL, &9l —
g, ik 18-13 Fik,
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Criminalintent X 2 suggestions = <

- TITLE m
Sticker ism
> - TITLE
o

Sticker vandalism

DETAILS (]
TUEMAR 12 21:03:04 EDT 2019 DETAILS
TUE MAR 12 21:03:04 EDT 2015
[ solved
|0 sobvest
CHOOSE SUSPECT s
CHOOSE SUSPECT
ESEND CRIME REPORT e

# 18-12  J33) Criminallntent i FHFF53H7 & 18-13  FBITIREH A b2 SR

nfPIFEF| EditText Ml CheckBox #BHIHE, XM, FHAS AR IX IS4G T AE A4 B T
fEMmIE, S CheckBox #2F ©HIMMIEL, WNIAL 18-14 /s

& Element2 <
TITLE
Sticker vandalism
(o]
DETAILS

TUE MAR 12 21:03:04 EDT 2019

Q== )

CHOOSE SUSPECT

SEND CRIME REPORT

1 suggestion
com.bignerdranch.android.criminalintent:id/c..

3  Touch target ~
Consider making this clickable item larger.

This item's height is 32dp. Consider making the
height of this touch target 48dp or larger.

LEARN MORE

%] 18-14 CheckBox % B Lk 2 W,

poN
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B BE R A BN CheckBox MR o T BRI, 2R e/ NS 48dp.

CheckBox MRS, XIBA S BN, $5%E B/ android:minHeight JEMESLATLL T o
#.ifi LEARN MORE, 7l 47 i BT RS a 4 Hh i S8 2 il m
BOCHIGRBhDIREFIM RS, AU E A, s HBIThRE, EAEEREh RS, RIR A

FEEE, Kl 18-15 k.

9:00 v4l
& Accessibility Scanner
Use service [ )
Settings
Accessibility Scanner scans your current screen
and provides suggestions to improve the
accessibility of your app, based on the following:
- Content labels
« Touch target size
« Clickable items
« Text and image contrast
Accessibility Scanner isn't a replacement for
manual testing, and doesn't guarantee an app's
accessibility.
<4 ® [ |

18-15 SIS REHI 14

18.5 BEE: HAFIFRI

1E crime | TUIH , TalkBack £33 A4k crime i MR LA HH, HiE T crime 2
O —(5 B . HTFHEEPRSIMANERE, XA,

X} FHi4% crime iE5%, TalkBack FRZAE MBIk, BO=PA HIAR AR, ME2AC#
bR TR, e, HEE— T AT, Ah A LRSI SRS A TR I — N FE e i
FSNIEAET U

18.6 HK&KZ3): HELTXER

H B0 AR R RN bR EditText M), JCie/E 75 ] TalkBack, JHF
KU A H IR AR R AR [RRE, 2 TERR A VB, TP WAl BEA A
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TEI R AFH VE R R 240 AP WIFaessm ok, (EoR A AZE L PR e 7
RV IS 2 Ab o RSB AR % & M i A I %E, A5 I RIfR 200 R &R
YERZR>), B DU AT, LR s R SR A R i T SO R Fb R

EditText FRill—KE, WRATLCHRENEBAECERAN label Ar%5. ik, AT RN FRELES TN

TextView #3725, SR/5M#i/H android: labelFor J@TE, i1 A Bk,

<TextView
android:id="@+id/crime_date label"
android:layout_width="match_parent"
android:layout height="wrap_ content"
android:text="Date"
android:labelFor="@+id/crime_date"/>

<Button
android:id="@+id/crime_date"
android:layout_width="match_parent"
android:layout height="wrap_ content"
tools:text="Wed Nov 14 11:56 EST 2018"/>

android:labelFor J&MEERM, HhNM TextView w245 ID MK bR, labelFor &
A View 2B b, L, — AN IREA— RIS , LR A Cbags, X, R
Wl @+ id IEEIE R, BEORARITS FHAY ID 76 21 SO0 B A S BUAE /R AT LA EditText
E X H ) android:id="@+id/crime title"X—17BE+F5 T, Aid, BHEWERE, KH
CEEIE,

18.7 k&%) : SHEEM

% ImageView NS SN EHAR)G , crime Zi 0 EERLFR) TalkBack (R4S T Kk . (H
J&, TalkBack JH ' h45i% S R 3R 45 ImageView ZJn, AHERA EHEHAE T H . Ml
IEH W P AE AL AR (BB 5 REF 21 RE SR I 0 o

RO ISP RUALS , iF TalkBack FI P ZEAHBLIC IR R 2= 42 B BT I Ol . A B SCRYBF ST
—F View.announceForAccessibility(...) %, HFE/EALE Criminallntent i B,

SR SIS 7E onActivityResult (... ) PRACHEA, WSRZ IR, Y activity
A R AR G B B ] s T T R R, i, JH 38— Runnable (FEULES 25 %), fMMIERT
ALHRT LG AN A, DL R S %00

SomeView.postDelayed(Runnable {
// Code for making announcements here
}, SOME DURATION IN MILLIS)

PR AT LB Runnable, ABJZafiE & B AN AOMERGIHRI S Blan, % E7E onResume ()
PRETEIEAN . 4R, B, RTF BRI P 2SN NABHL PR
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AEE, BADTTUGIT K — 40 BeatBox FIBTNIT, A& 19-1 FI7R . BeatBox ARAE4ERE L B
AAE, MR — etz s PR oS FROMAr & 1o i, AR5 W J7 TP
RSB TR, (HERERRSIRME LSRN B . S IR S 4 U sl A A T J Al

1:42 A ']
BeatBox
65_CJIPIE 66_INDIOS 67_INDIOS2
68_INDIOS3 69_OHM-LOKO 70_EH
71_HRUUHB 72_HOUB 73_HOUU
74_JAH 75_JHUEE 76_JOO0AAH
77_JUOB 78_JUEB 79-L°NSI'SCREA

& 19-1 BeatBox i FH5e &l

TEXATH B, AT Jetpack B4 PE R B3ES8E (data binding) T.H., Jf
JHESEI—44 4 Model-View-View Model (MVVM ) B2, Ah, b2 MiH&EIERS
(assets system ) £ ¥ 30
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19.1  AMER MVVM 2244

HATA L, BATFER AR TR SAA MVC 288, i H., W -a4tls, RA
ERIZAT AT o AR Rl B AR X AP ZRAR e 7 A A4 ] A 7

Z RIS MVC 44 FLBGE A /NI B R, 7 (BIT & N DURE I H 4548, Padtds s
IR, MIGETFRAT T RSCHA . PR AR DAY ¢ OB, i ELAESE B 1) 0B B g
PR EIETT,

FHEEAS BRI H , YRGIE H iR 4, [n) SRR iR . 3R ELSE H %A ABFE . fragment
Al activity FFRIZAK, ZHTEFAMELIBEA A R . BIE e siiB & bug 5 EAE R KA,
TR RS —E R, WHa 2T e MR a1 .

EAYRITT SRR AR K A AR S BRI TR, PR TAEYR O 21T /NS
B Ab— NI B/ NE R T AR

B4, BXEEAN[E] ) AR UM R R X W7 SR TSR AT DL RS 26 o NATT v BEARE S
FEELE T MVC il MVVM ZEREERL, SOt 2 AT 145 XN DB A 58 Jaisanfer, SRAIH
2N AR B C g R, WA EE IR T .

BeatBox Vi IRl MVVM ZEA#EA T3 FRIIT & o FRATTIE MV VM 240183 22, MVVM 2244
ARG M s il e L AR A A A B0 A R SR L, R R AR 5 R Se S a5 B . RIS,
‘B I S A AR AR RS, Rk, MHAEHEE A S T .

BN PR ISR R 4 o 22 KRR, T B LA DL AR T o AR AR R A, ki vT A4k
SefRoy. M2, IREVZRRURIEES . BIEREIH MVVM 284, T AR, Ssh—FE, &
NN RS A 25,

19.2 MVVM View Model 5 Jetpack ViewModel

TFEEEH Z 05, FEAREMUTT 3 . MVVM R R (view model ) FRARTESS 4
TEFNEE 9 T Jetpack FEH ) ViewModel eI AR RIMMES . ik iRiE, —HfEma b
AT X s — DI ERR, 55— ViewModel,

PRICIZIAICAS, Jetpack ViewModel /&2—HEERAYLIGESS, AT LAHRAE AR fragment F11
activity (ZEENTHAEmRIPIRES & AR RS ) B R . 11 MV VM LA L AR B2 404 7 T 1Y
—FPHE S, WL ISR 2SR AT U Jetpack ViewModel ZEESEFL, (HARSEAR SRS F0E, A
] ViewModel 25t AT LA,

19.3 £/ BeatBox M

ZE T T, EERATRAIE BeatBox N,
1E Android Studio H', #%#% File — New — New Project.. SZHIEIEH H . #iIA "+ Phone
and Tablet BEL 1 A1 Empty Activity, 1 H % FRZ BeatBox, 3444 com.bignerdranch.android.beatbox,
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104543 Use AndroidX artifacts, HARERINIRORFEAAS, 58 H Q14

MainActivity &7 RecyclerView B B n—HEHZH . Kk, i£ZEHE app/build.gradle SCHAH
RN androidx.recyclerview:recyclerview:1.0.0 fRAII( IS T RS0 ) ARG , S BEARESIE B 19-1,
ffiFH RecyclerView #i{4E X & res/layout/activity main.xml B[ 2RI JR15E X o

KEZER 19-1  HHr MainActivity A9 53 (res/layout/activity main.xml )
roidx. 1 vidget.C :

tools:context="_.MainActivity">

/androidx. intl widget.C intl
<androidx.recyclerview.widget.RecyclerView
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/recycler_view"
android:layout_width="match_parent"
android:layout_height="match_parent" />

BT, REBEB—DRERE TR —0T, B AR s, %A ST,
&= ) KR 20 e B AR

19.4 S EERABIEGE

T ORMAT S5 2B B RecyclerView, XAMES ZRIMMGE . Xk, A1 FAEIRSS K
PR E

A EE S0 e A BT A TUAME s, SiETF R R BAT R s GIR A, JERE
findViewById(...), g HME ., )5, RSB IEIEIE HRmA L, tinds Bt
B MVVM 2244,

e, R build.gradle UL, EaE N kotlin-kapt #f4, B ARG E, Wt
WA 19-2 FT7R

KEDFR 19-2 5 HEIESEE (app/build.gradle )
apply plugin: 'kotlin-kapt'

android {
buildTypes {

}
dataBinding {
enabled = true
}
}

M kotlin-kapt #if4)5, BHE40E R LIST Kotlin {0 FE T . XAREE, KA
R
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BLAEAR Jey SO LA PRS0, 1 e B0 — A ey i B 40 A ey o LR R A
i Jai e U A <layout>hr2s, WHRASIE . 19-3 Fis .

KRAZFER 19-3  HU—JAR R B s MBS €46 5 (res/layout/activity main.xml )

<layout xmlns:android="http://schemas.android.com/apk/res/android">
<androidx.recyclerview.widget.RecyclerView

android:id="@+id/recycler view"
android:layout width="match parent"
android:layout height="match parent"/>

</layout>

<layout>PRZ&5IREE S0 e T H . “X M RN I VRRAAIE.” #231E55, Bdhgie TH
Aﬁ%‘f/@ﬁi#/\ﬁﬂi?é (binding class ). A AR ZERINLIA R SCIFar 4%, BN Binding
a5 i, AN EIRIER A4 (snake case ), TM&Gel4 4% (CamelCase ),

I)ﬂ'{ activity main.xml B4 T —1~4 M ActivityMainBinding FYZBESS ., XHEE K
RIS ERYZE: BUE, JoAUIH] setContentView(Int) Sl IEZ A, FATH% iS4
1k ActivityMainBinding 28, 7E— 144N root WJJEM:HE, ActivityMainBinding 5|FHE 5
PR S5, i H AR S5 HAREAE AR ] X BL DL android : id An25 | FH B HAB LA

frLl, ActivityMainBinding 25151 : root Ml recyclerView, HARIH TR
Jay, J5#4E RecyclerView, & 19-2 i,

ActivityMainBinding

getRoot() recyclerView

L

RecyclerView

& 19-2 ActivityMainBinding 4B

PRy ey A — B, BT LA SIS 0] 1 [Rl— 4K . RecyclerView,
T I AR X A@Bﬂ—:?@ TE MainActivity B, 35 onCreate(Bundle?) Rk, RJ5{H
JH DataBindingUtil SEffk ActivityMainBinding, U{CASEEA 19-4 iR,

KEZER 19-4  SLHILEEES (MainActivity.kt)
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

: (R 1 _activity main)
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val binding: ActivityMainBinding =
DataBindingUtil.setContentView(this, R.layout.activity_main)

b

PRAEEES N ActivityMainBinding 25, W% Android Studio $ERFRAE], T i THARE A,
ActivityMainBinding WA IEH AL, WENXFMEN, H22XE 40 H ol #E )5 Android Studio,

SRS EZR G, BT LR AL E RecyclerView T, WUHETE A 19-5 FfRN,

{RAZEH 19-5 it # RecyclerView ( MainActivity.kt )
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

val binding: ActivityMainBinding =
DataBindingUtil.setContentView(this, R.layout.activity main)

binding.recyclerView.apply {
layoutManager = GridLayoutManager(context, 3)

}
}

ok, BIEHH A R SCHF res/layout/list_item_sound.xml, X7 Jrytofiff SR 2, PrLA

[RIEEA I<layout>FR%s, AMCHASTE 2 19-6 FiR.

REZER 19-6  AIES &40 )5S0 (res/layout/list_item_sound.xml )

<layout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">
<Button
android:layout_width="match_parent"
android:layout_height="120dp"
tools:text="Sound name"/>
</layout>

TR, BIEE—MdiH list_item_sound.xml 7 J5) ) SoundHolder, UMCHSTE L 19-7 Fi/R.

RAGEH 19-7 AIH SoundHolder (MainActivity.kt)
class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {

}

private inner class SoundHolder(private val binding: ListItemSoundBinding) :
RecyclerView.ViewHolder (binding.root) {
}
}

SoundHolde r Zfifi WA %46 2 T EA s F8E S : ListItemSoundBinding.
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5, )88k SoundHolder 1 Adapter, {CHLIEEA 19-8 /s,

RALES 19-8 A% SoundAdapter ( MainActivity.kt )
class MainActivity : AppCompatActivity() {
private inner class SoundHolder(private val binding: ListItemSoundBinding)

RecyclerView.ViewHolder(binding. root) {

}

private inner class SoundAdapter() :
RecyclerView.Adapter<SoundHolder>() {

override fun onCreateViewHolder(parent: ViewGroup, viewType: Int):
SoundHolder {
val binding = DataBindingUtil.inflate<ListItemSoundBinding>(
layoutInflater,
R.layout.list_item_sound,
parent,
false

)

return SoundHolder(binding)

}

override fun onBindViewHolder(holder: SoundHolder, position: Int) {

}
override fun getItemCount() = 0
}
)i, 7F onCreate(Bundle?) sR%H{#i  SoundAdapter, LCHEIE B 19-9 AR,
K358 19-9 fiiff] SoundAdapter ( MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

val binding: ActivityMainBinding =
DataBindingUtil.setContentView(this, R.layout.activity main)

binding.recyclerView.apply {

layoutManager = GridLayoutManager(context, 3)
adapter = SoundAdapter()

}

WAE, RELHEHRYSERE L RecyclerView, AT, BERKANA ISR~ F—T, &
e —Sem E SIS/ E, MR Ws )

19.5 5 A\ assets

W, wEAUAE SRS B E B, DMER AT, Ak, AT IR RSE, A
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2l assets FTAL A5 SCOF AT LIFE assets G2 M2 WG T8 O 0E TR eI TR S RIRAEFT A APK 411,
AT E RS T HAEH,

Hi ] assets AWM, PLlGIAFE: — T, TORCE REEH, TUMEMSY assets, I
A O RSCHEESIAHLUENT; S—TH, WATCERSE M, ok AN b R 185
XA ECE AR, AR AR R s A R A S e T,

SR LR, WIRAG AR, SR, NS RARTEAC Th B R SO, B4 assets 5
HIRHT o KRBT assets MZKEE IS EH TR, BeatBox XA,

AEFRATIR T A assets, 1 C B4 assets H 53¢ o A HEHL o app B, 4% New — Folder — Assets
Folder S FpIi, X 2354 H ANf&] 19-3 Fir7R I TAT . ANZ)1%E Change Folder Location ¥E5, f#4:F Target
Source Set [1J main YEIAAS , SRJ5 7 Finish #4058 0%,

e @ Nesw Android Companent.

. Configure Component

-
H Android Studio

Creates a source root for assets which will be included in the APK.

Change Folder Location

Target Source Set: main E’J

Change the folder location to another folder within the module.

Cancel Previous Neaxt m
&l 19-3 G & assets H 3%

W, AR assets H 3%, 1EHE New — Directory S8, i35 %R A4E sample_sounds
TH, Wk 19-4 FroR.

oeCe New Directory
m Enter new directory name:
F el sample_sounds
Gance | (00

E 19-4 % sample_sounds T H
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assets H WP BT SRR SRR AT, i T A2, FoAT1E1# T sample_sounds
THM. SWEARR, assets —ATTEF Hk, AT 2MOEH THLH &

P SO L R W2 7E FreeSound ¥k . plagasul J&xX Rk R, JEFRIESL AT,
AT T —E R S, AT SR T,

TEIFEELE S 2 assets/sample_sounds H 3, A 19-5 Bk,

lﬁ! Android « Q= &I
app
manifests
java
generatedjava
| voeasses
sample_sounds
% 65_cjipie.wav
& 66_indios.wav
2 67_indios2.wav
2 68_indios3.wav
2 69_ohm-loko.wav
2 70_eh.wav
2 71_hruuhb.wav

K 19-5 B AN assets

CHf PR BLULUA wav SCPF, AR zip 430 )
FUBAR NI, B —VIIER . PORGEIU, F XL BEIF R A

19.6 AMIE assets

assets T AT, MERETEN P EN . BHELLSAR . X THEH H#— 14 N BeatBox AU IR
B, WS EA 19-10 T/, 7E com.bignerdranch.android.beatbox £ AIELX NS, AN
PR — T HEIERE, B— MG S RS H #4 .

RAZER 19-10 A4 BeatBox 25 ( BeatBox.kt)

private const val TAG = "BeatBox"
private const val SOUNDS_FOLDER = "sample_sounds"

class BeatBox {

}

AssetManager 251 LIiJj[i] assets, #RATLLM Context F3REUE . FESR BeatBox T, AU
WIN—"4252 AssetManager ZE0f A B M kAL, ARSI 19-11 P,
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RALEE 19-11  3KHL AssetManager £/ ( BeatBox.kt )
private const val TAG = "BeatBox"
private const val SOUNDS FOLDER = "sample sounds"

class BeatBox(private val assets: AssetManager) {

}

WHE, TEVIN) assets B, ASHILTETEMH MRS Context X4, XIEK N, TESLPRIFAH,
FRIE BRI, FFA Context f{) AssetManager £ M4 [a]—% assets % .

BT assets HIATTIRIE S, nTLMHEH list(String) sR%., WMRASIE R 19-12 iR, S5
—%4 loadSounds () B PREL, AT % s & SCHFE .

KRALFR 19-12 A& F assets WiF (BeatBox.kt)
class BeatBox(private val assets: AssetManager) {

fun loadSounds(): List<String> {

try {
val soundNames = assets.list(SOUNDS_FOLDER)!!
Log.d(TAG, "Found ${soundNames.size} sounds")
return soundNames.asList()

} catch (e: Exception) {
Log.e(TAG, "Could not list assets", e)
return emptyList()

}

AssetManager.list(String) BRELRES] 46 & H Sk FETA U4 . Bk, HZE A5 ¥
TIRPTAER B 5%, BURER B A A wav S

FE RSB IRV TT, #E MainActivity H B —1> BeatBox A4, JH M LoadSounds ()
PR, UNARAS R 19-13 iz

RALES 19-13  AllE—4 BeatBox 44| ( MainActivity.kt )
class MainActivity : AppCompatActivity() {
private lateinit var beatBox: BeatBox

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

beatBox = BeatBox(assets)
beatBox.loadSounds ()

val binding: ActivityMainBinding =
DataBindingUtil.setContentView(this, R.layout.activity main)

binding.recyclerView.apply {
layoutManager = GridLayoutManager(context, 3)
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adapter = SoundAdapter()

}
1217 BeatBox W o A5 HiHi il , BF I T2 &30 F RIS ERAE T 22 1 way

SCPE, ARREIZFE BT 4R

...1823-1823/com.bignerdranch.android.beatbox D/BeatBox: Found 22 sounds

19.7 {¥F assets
PRERE A 425, BERATPE, AR FERIOX S S0, K, FREEA
B—ANR, IEEEHAE ST RESCES . T W Se g D HA— A S E B
B — N IXEER Sound B R, WCHSTE B 19-14 AR,

RAZ;EE 19-14 A7 Sound X4 ( Sound.kt)

private const val WAV = ".wav
class Sound(val assetPath: String) {

val name = assetPath.split("/").last().removeSuffix(WAV)

}

T BB RF T4, ERERET XTI — A B, BB String.split
(String).last() KEHE X4, F{#H String. removeSuffix(String) FEEUM ER. wav
Ja% .

72k, 7£ BeatBox.loadSounds () PRECHAIEH—" Sound X4 4EE, WIS R 19-15

FR
REBEE 19-15 A4 Sound X444 ( BeatBox.kt )

class BeatBox(private val assets: AssetManager) {
val sounds: List<Sound>

init {
sounds = loadSounds()

}
fun loadSounds(): List<String>List<Sound> {

val soundNames: Array<String>

try {
valt soundNames = assets.list(SOUNDS FOLDER)!!

WMM- T n 1] u
return—soundNames-aslList{)
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} catch (e: Exception) {
Log.e(TAG, "Could not list assets", e)
return emptylList()

}

val sounds = mutableListOf<Sound>()
soundNames . forEach { filename ->
val assetPath = "$SOUNDS_FOLDER/$filename"
val sound = Sound(assetPath)
sounds.add(sound)

}

return sounds

}
il SoundAdapter 5 Sound X 44L& CHGEK, WfCASIE H. 19-16 k.

D55 # 19-16  4F5E Sound XS ( MainActivity.kt )

private inner class SoundAdapter(private val sounds: List<Sound>) :
RecyclerView.Adapter<SoundHolder>() {

override fun onBindViewHolder(holder: SoundHolder, position: Int) {

b

override fun getItemCount() = @sounds.size

}
Fi1E, 7F onCreate (Bundle?) Bi% {4 A BeatBox 5%k, WACHDIGRA 19-17 iR

KAGEER 19-17 AR ETEE (MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {

binding.recyclerView.apply {
layoutManager = GridLayoutManager(context, 3)
adapter = SoundAdapter(beatBox.sounds)

}
)5, M onCreate H1%) BeatBox. loadSounds () FR%X, UfCHSTEEA 19-18 AT,

RAZ;EH 19-18  fHE: BeatBox. loadSounds () ( MainActivity.kt )
override fun onCreate(savedInstanceState: Bundle?) {

BéétBox = BeatBox(assets)
beatBox-loadSounds ()
) L
HESR BeatBox.loadSounds () PR H7E BeatBox HUMIIAILI BIEH, AREAY public AN
AT HESEANTTZE T o N T IR, MRS B MR, FRATHE I pR ] D1
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M ECh private, HIARCALTEEA 19-19 Fis
REBEE 19-19 &k BeatBox. loadSounds () 4N UL ( BeatBox.kt )

class BeatBox(private val assets: AssetManager) {

private fun loadSounds(): List<Sound> {

}
BAE, 1817 BeatBox N, FTLIE Bl EAL A MM B 1, &l 19-6 FrR .

7:31 A\ ]

I

BeatBox

Kl 19-6 SEFRFMIEH
BRI, T B A R B N TR

10.8 HEHIE
{FHBIERE, FATE T ATEAS Jm b hos I EE X 42 .

<layout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">
<data>
<variable
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name="crime"
type="com.bignerdranch.android.criminalintent.Crime"/>
</data>

</la9$ﬁt>
RIG, M ENAKIES (binding mustache ) #AERF@{Y, AT LATEAR SO b E %A T3
SRR XT S

<CheckBox
android:id="@+id/list item crime solved check box"
android:layout width="wrap_content"
android:layout height="wrap content"
android:layout alignParentRight="true"
android: checked="@{crime.isSolved()}"
android:padding="4dp"/>

TEXGRR KT, LA 19-7 XHERIR

\ 4

A R 3 Kotlin&f %

E 197 HERE

AT B bR 38 R 3 b4 . SRS, R EEN SR SEE list item
sound.xml 7 J& 34 Y Sound X4, WA 19-8 FiR.

Sound

Y

list_item_sound.xml

K 19-8 EHYE
IR, XA ZEM TR, e MVC RAEE M ERRL, 0 19-9 fis.

E kil

\d

list_item_sound.xml Sound

EHIRE

MainActivity

B 19-9 EZH) MVC
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ANERIEFVIERY , A — DN SRER—MEN, WyitEul, BNz H R
FN o FRILEN, MVC RIXFETESER . AAIFRIA N A0 TAE; bl as ok anfr g s i ; A
SRV v =gl O

A 19-8 i pEdEgie , it 1T o3RRI 50, oA Sound BERIXT AT ke Hs
T 2 U R AR, ARPY, ARG o GR TR AL 1o AW f s Al 2 ACAS A i #7) 2 A A% AR L
HEF Sound .kt B,

R T EERAR Sound IXAEREIAER—VEIF I BAE DL, FRATTT I A—Fh 42 A AR A i 5 0 G Sk i
BHRISE M . XTI 7 0 A LIRS B 8o, aniEl 19-10 P .

MmE MERR ot
list_item_sound.xml SoundViewModel —| Sound
¥ % ¥
L g e A T 2%

Kl 19-10 MVVM

XA PR TR T Z R VLAY MV VM, MR il 8 6 G s AL AR 1 AR kA 45 T ALl
BERIXNT S . A, (BRI E , S S RE B e A Jm SO LA B T, DA 4 il %o
% (activity 5% fragment ) FFUR 5 T30 1A SR 8 ZEFAL AR 4, IRl 2 B AT T2 [ A R
gﬂ%o

MVVM 284y AN B 48 T, Activity A1 fragment BUAE & A0 & B9—5B 530

19.8.1 fGIE{ ERHY

R A EIRALS , fl—~44 8 SoundViewModel HUHIZE, SRIGRIPIAEYE: —14>
Sound XI5, — AR & SCIF) BeatBox Xf4, UARHETEER 19-20 iR .

REL;EH 19-20 A% SoundViewModel 26 ( SoundViewModel .kt )

class SoundViewModel {

var sound: Sound? = null
set(sound) {
field = sound
}
}

BrEsneJE ke adapter ZRBIRE N o XA )R, 07— EINK BRECKRIRBGL HLZ
BSR4 o QARG B 19-21 iz, N XA ek g
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REEEE 19-21 W6 R ( SoundViewModel kt )

class SoundViewModel {

var sound: Sound? = null
set(sound) {
field = sound

}

val title: String?
get() = sound?.name

19.8.2 #EE{ERR

BAE, JEMRIBREE S B R S L . S — P RAEA RSO LA I M, anfURS g i 19-22
e

KRALFR 19-22 FHAMEREAEM: (res/layout/list item sound.xml )

<layout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">
<data>
<variable
name="viewModel"
type="com.bignerdranch.android.beatbox.SoundViewModel" />
</data>

</1a)./(.)L.Jt>
XAEGREDE LE LT —1 440 viewModel fYJEME, [RIRFIAE0EE getter F1 setter J77k . TEGBE
JEHL, WU E R viewModel, UNfURDIHE B 19-23 Fi/R

REZEER 19-23 eI SCF 4 (res/layout/list_item_sound.xml )

<layout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">
<data>
<variable
name="viewModel"
type="com.bignerdranch.android.beatbox.SoundViewModel" />
</data>
<Button
android:layout_width="match_parent"
android:layout height="120dp"
android:text="@{viewModel.title}"
tools:text="Sound name"/>
</layout>

TESERSG TR, FTLIE LU Y Java A, AR sRBORM . Braitiass .
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e J5 — R AT PRI L A EE—~ SoundViewModel, B WRINALEEZ, RIGHE
SoundHolder B IN— B2 BREL, A0 US55 19-24 FIrr .

KADER 19-24  SCHRMEHIMLEIEAY (MainActivity.kt )
private inner class SoundHolder(private val binding: ListItemSoundBinding) :
RecyclerView.ViewHolder(binding. root) {
init {
binding.viewModel = SoundViewModel()

}

fun bind(sound: Sound) {
binding.apply {
viewModel?.sound = sound
executePendingBindings ()

}

f£ SoundHolder 43k pRECE , FRATEIEIIIN T — MBI, ARG, RS0 mEUE,
B ISR L 0 A 45000

—EIEO T, AT EIH executePendingBindings () Mi%k. SAIM, 7EXHL, FATELE
RecyclerView HEHEFERIE, % &3 RecyclerView MIHH BN, FATE LA R BIRIET
—FMERAAHSE . XA, RecyclerView fil RecyclerView.Adapter A fEAEER .

), SCH onBindViewHolder (... ) BRI AR EIALAY, QifRA%IE B 19-25 iR o

RIZFEH 19-25 #H bind(Sound) FE%X ( MainActivity.kt )

private inner class SoundAdapter(private val sounds: List<Sound>) :
RecyclerView.Adapter<SoundHolder>() {

override fun onBindViewHolder(holder: SoundHolder, position: Int) {
val sound = sounds[position]
holder.bind(sound)

}

override fun getItemCount() = sounds.size

}
IBATIL, WAL 19-11 frzs, $RE BRSO AT T .
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1:42 A V]
BeatBox
65_CJIPIE 66_INDIOS 67_INDIOS2
68_INDIOS3 69_OHM-LOKO 70_EH
71_HRUUHB 72_HOUB 73_HOUU
74_JAH 75_JHUEE 76_JOOOAAH
77_JU0B 78_JUEB R R

E19-11 ¥ bay ek a1

190.8.3 4PEHIEME
YIE AR, b R EEIE . R 19-12 B, MR T IR SRR L [

BT
2:52
BeatBox
67_INDIOS2 81_UEHEA 82_UHRAA
[
70_EH 65_CJIPIE 66_INDIOS
O
73_HOUU
Pl19-12 [l T
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F I LH— MR ER “67 INDIOS2” Thg? R —1. L TFRERNILK, b
R HAWEZ S04, BRI E BRI . IR E S, RSB k.

£ SoundHolder.bind(Sound) B4k HL, FKATHH T SoundViewModel /Y Sound, {HAfiJmA
HIEE, MiH, M 19-10 TN, AR R B TG I 4540 R SCHERRE S, RN B T TR )
B BT IEMWRTRAERISY, X AR, 2 MVVM 2R IX BT HAB SRR (Fedn MVC) it
J7 CPEML 19.175 ),

IAEAESS A 1, FRATRT 2 I RS RN Joy SO VA SR o I T 2 PR IR A S BB 98 o
i) Observable 2 M o XM H AT LIRSS RAE LRI i B ST . oohf, HE IR
Ak, GEEZE A St Rl

SEELXANE O NS EoTtT, HITAER KK, A3 Ik ZREEEMN. ESR—
HAF — RS (B AEdRSEE I BaseObservable 28 ),

{fiF] BaseObservable Z8FHE =00,

(1) TEAL B L 467K BaseObservable 25,

(2) fdi i @Bindable 1 i A0 A7 HL AT 465 (4 Jg 1

(3) B TSR E M B MEAE R, 5t H notifyChange ()5 notifyPropertyChanged(Int)

1£ SoundViewModel ., HAJLATIUAY, B8 SoundViewModel ffiHmT L, 4nfCH i i 19-26
JR

RESER 19-26  fTALEREIAIAT WL ( SoundViewModel .kt )
class SoundViewModel : BaseObservable() {
var sound: Sound? = null
set(sound) {
field = sound

notifyChange()
}

@get:Bindable
val title: String?
get() = sound?.name

}

XH, JH notifyChange () pi%k, SUZEIIEZS, WEIBEIXTS LA v 96 & A
HOH. PEIL, PR HGE 70 Rk U RIS LI ILE S . TLL, setSound (Sound)
PRE—# R, ListItemSoundBinding 37 EIpi&HIGE, JFRAH list item sound.xml 7f &y L35 &
At Button.setText(String) Ki%%.

BRI 5 — 1%L notifyPropertyChanged(Int). XrRZUFI notifyChange () R
R, (B A —FE . JA notifyChange () sR%L, A TUL: “FrAT MnT 485 @ 1k
AL T, W EE " P notifyPropertyChanged (BR.title) ri%l, M Tii: “HA
getTitle() REUWEA 1L,
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BR.title /R0 A R — 5 &, BR 2844 /& binding resource 4i5 . i [l@Bindable
T Jm A A — A4 BR H
T L H AR R 1]

@get:Bindable val title: String // 4% BR.title
@get:Bindable val volume: Int //4 & BR.volume
@get:Bindable val etcetera: String //% % BR.etcetera

PRI EAEE], ffiH] Observable MIfififf] LiveData (FEULE 11 78 ) AL, Wis, FE L,
ABAT IS A LivedData SREEECEIESSE . IBEANIAHAARE? HARRT 20 19.10 47,
s . XK, TWEARERT, #ERE T, wE 19-13 fin,

6:15

BeatBox

80_OAAAAHMMM 81_UEHEA 82_UHRAA
o
83_UOH 84_UUEH 85_JEEH
C
86_0A-H

K 19-13 L FEshiAS B R

19.9 ARAFS]: BUEHAEHR

BlegbE 2t A R, APikaiits. Ad, WRRAXNE, 27 H—nLld
3610‘50

19.9.1 lambda Fixz

TEAR SR SO B, 3BT LU lambda k5 SOURLRE . LA 2—24faj A Java lambda 3%
ik
<Button
android:layout width="match parent"
android:layout height="120dp"
android:text="@{viewModel.title}"

android:onClick="@{(view) -> viewModel.onButtonClick()}"
tools:text="Sound name"/>



326 % 19% HEHTLH5 MVVM

Fil Java 8 lambda RIFXLEAZL, FIRFIRX S EHRE A (X HZ View.OnClick-
Listener ), Fl Java 8 lambda FEihAR[AI Y2, X EEFGA G TE LA LRIk : SEAIFERE L,
i — IR — PRI

738, A —riF Java 8 lambda FRIEAAE: WERAIAR], lambda 28T UIAT . T HIX
DEFARATLL,

android:onClick="@{() -> viewModel.onButtonClick()}"
19.9.2 EZIELNE
BRI A — L TR T . S A — RS ARG 5

android:text="@{ File name: ' + viewModel.title}"
XH, ‘File name: ‘f1"File name: "J&—FEM,
e F IR AEA — nulU A IFHERT

android:text="@{ File name: ° + viewModel.title ?? “No file'}"

A title J& nulL{E, ??8AERFLREI"No file"(H.

WAk, BARIPEIAA null HEEEYLE] . 76 L miRash, B viewModel J& null fA,
BOEISE WAL null AWM (viewModel.title FFASAH "null"), fENFIASH
SRR A TR T A 5 o

19.9.3 BindingAdapter

AR GE R BIN S HGRE RB AN B R B . itk DU S BBl setText
(String) PRECEH .

android:text="@{ File name: ° + viewModel.title ?? “No file'}"

SR, RIEATAT 40 ARG, VAT RE AR 2 FELLAE ) g PR T — 2L A Ty o X AELLT
YRA] LI —4~ BindingAdapter:

@BindingAdapter("app:soundName")

fun bindAssetSound(button: Button, assetFileName: String ) {

}

AR, 7E5 H AT B — AN SCUF IR RS, P T @BindingAdapter VA7, f£A
MIE R ST, EATEMEREIN View /E XA REIE -8, (2R, X
ALY )

i, HEREISER P app:soundName JEME (SHERIER ) /Y Button, EuifL
AIXAS Button IS E RIAAER, RS ek

PR LLZS View 5K ViewGroup X FE R T ¢ 41 K 6 & BindingAdapter. L+ i
BindingAdapter #i&i 11T View ST A 1K,
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wln, WA E X — app:isGone @I, FETIHA/RMEREEITA View 190 ILHE,
AL A48

@BindingAdapter("app:isGone")

fun bindIsGone(view: View, isGone: Boolean ) {
view.visibility = if (isGone) View.GONE else View.VISIBLE

}

[F & View J& bindIsGone [SE— PS8, FTLIXAEEEREVE T app ALY View J
HrA 725 (JR#FEE T Button, TextView Fil LinearLayout ZE40 B4 ).

XFTHRUEE B EERAOE, AR AT AR R WA AR S0 e it 4 S5br |, 2% WLEEC &
FE X T Y85E adapter, 41, TextViewBindingAdapter HiA TextView #2517 —SLdE 5 JE 4
PAE . VRATLAFE Android Studio BREFEANIMIEM ., AT EMIT R, AWk
Command+Shift+O ( B Ctrl+Shift+O ) #— HFrZE, FTHHICHKAYZEE adapter X, #fiIA TN
\EEER T

19.10 RN 3): LiveData FiBE45E

LiveData FIEIESNE A RARFAML, ABRESCHINE SR A Ik, KMt s . FE b, 4R
SE4A] VLR A LiveDate FAIEHESSE . F 1ANX T 52 LiveData il SoundViewModel
455 title JEE.

class SoundViewModel :—BaseObservable() {

val title: MutableLiveData<String?> = MutablelLiveData()

var sound: Sound? = null
set(sound) {
field = sound

notifyChange()

title.postValue(sound?.name)

get() = sound?.name
}
fh, RATEGRK BaseObservable, WAt @Bindable 1%, Kk LiveData A H
O INERGE FIIES R . SR, IEARFESE 11 ZAE EIAREE, LiveData A5 % LifecycleOwner,
N T ETREHRIERESIEE title JRIEMZMTIME LifecycleOwner, /R Z 5T SoundAdapter
2, ERIEHEZIGIKE LifecycleOwner J@1E:
private inner class SoundAdapter(private val sounds: List<Sound>) :

RecyclerView.Adapter<SoundHolder>() {

override fun onCreateViewHolder(parent: ViewGroup, viewType: Int):
SoundHolder {
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val binding = DataBindingUtil.inflate<ListItemSoundBinding>(
layoutInflater,
R.layout.list item sound,
parent,
false

)
binding.lifecycleOwner = this@MainActivity
return SoundHolder(binding)

}
i Eit, 8 MainActivity E N LifecycleOwner, %AfE, HE title BHEAZRI,
MainActivity MEASZEL,
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iifg
<

MVVM SR R 5 T —TOCHER TR TAE: S, X2 sz il i o — AR . B
TR S /N T LI UE 0 A BTN 178 o BeatBox N I ERIGE— 18, HL
TR X ek

BeatBox M & G E IR SO CMERT SR, AR TR > Wfu[F5 50k 22 wav H 00 S0, FEAINEE S0
WO REI A 1 R, 823%F SoundViewModel (I AERE A HEATCIA

Android fYRFR T E M APL HLEARK, Ao ¥R, AR, XF BeatBox NiH, AJLAMH
]l SoundPool X/NERIMEL AT H. SoundPool RENNZR—HtA FH RN, FEREREHIFIRT
RS SCAE AN RV P —B 2%y, TS MR s I, ARG SRR H sk
BT,

HER T T 7 JFGRIE

20.1 f17# SoundPool

BB AR N EE, X TR B — SoundPool X4, WAL EA 20-1 s,
RAZER 20-1 A% SoundPool %1% ( BeatBox.kt)

private const val TAG = "BeatBox"
private const val SOUNDS FOLDER = "sample sounds"
private const val MAX_SOUNDS = 5

class BeatBox(private val assets: AssetManager) {

val sounds: List<Sound>

private val soundPool = SoundPool.Builder()
.setMaxStreams (MAX_SOUNDS)
.build()

init {

sounds = loadSounds()

}
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SoundPool.Builder #JLIAI#E— SoundPool 5:f4], setMaxStreams (Int)iEdiin] LItEE
A2 F R 2 A S0, XA E T A DR T IS, R m2sIBies 6
>, SoundPool N 245 118 it P4 A A IR~ B4

47T setMaxStreams (Int)ikdi, iAATLI{HI ] setAudioAttributes (AudioAttributes)
B HAAS R i JE e . B MRS A BT R SO . Aad, ARGk, R ERIA R
B EERE T .

20.2 if|o] Assets

2T, FATEHEISCHRATAE N Y assets B, PRI B HOX B35 50 S04 2 05, Jekitie
—F assets B TAEJRHE,

Sound XZ A —1> asset LA E Lo QAR 2 File MR EATIFEAT, asset U AR
Joak. IEWREIL R AssetManager X4 .

val assetPath = sound.assetPath
val assetManager = context.assets

val soundData = assetManager.open(assetPath)

XA, VRELREFF 2 —DFRER InputStream By, A5, MRELAEIRMEIT Kotlin HLHA
InputStream —HHE T

Ak, A API ( Fein SoundPool ) 32 FileDescriptor, WIHEXFE, IBAMRATLL
18 4] AssetManager.openFd(String):

val assetPath = sound.assetPath
val assetManager = context.assets

// AssetFileDescriptors are different from FileDescriptors...
val assetFileDescriptor = assetManager.openFd(assetPath)

// ... but you can get a regular FileDescriptor easily if you need to
val fileDescriptor = assetFileDescriptor.fileDescriptor

20.3 EZ I

FETRBETH SoundPool fm#k & Wi SCF. AH L HAD E 4% i /7%, SoundPool A7~
S N L FeANI—K& i, B IR, — s LA .

AN BB AR, ISR AE R AT A SN2 25 59, SoundPoo L ik i A SC 14
A4 HE R Integer A ID, ACASTE 5 20-2 B, A FEXLL ID, 7€ Sound ZEH I soundId
JE
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RAZER 20-2 s/l soundId J&: ( Sound.kt)

class Sound(val assetPath: String, var soundId: Int? = null) {
val name = assetPath.split("/").last().removeSuffix(WAV)
}

A, soundId &A[2s2K8M (Int? ), XFE, 7F Sound ¥ soundId A (EHI;, AILIAEE
HA nullfH.
BRAEALBRE AAUNZR . 76 BeatBox HS I Load (Sound) PREER A4, WAL . 20-3 7R .

KEZ;ER 20-3 Nk ( BeatBox .kt )

class BeatBox(private val assets: AssetManager) {
private fun loadSounds(): List<Sound> {

}

private fun load(sound: Sound) {
val afd: AssetFileDescriptor = assets.openFd(sound.assetPath)
val soundId = soundPool.load(afd, 1)
sound.soundId = soundId

}

P soundPool.load (AssetFileDescriptor, Int)k%, nJ LA 4 SCIE# A SoundPool
i N T OB ERR I, soundPool. load (. . . ) BREZ: R 81—/ Int A! ID,
X PR A E soundId HE 1D,

&, VA openFd(String) PRECH I HENLH I0Exception, &M load(Sound) pR%it &
k. i, HEGHH load(Sound), BEMAANIEIATfE &A1Y I0Exception 4 .

PTE, 7F BeatBox.loadSounds () rR%H, #/H load(Sound) pREER A SEREA A, W
FRASYE B 20-4 PR o

REDEER 20-4 FALTEHN (BeatBox.kt )

private fun loadSounds(): List<Sound> {

val sounds = mutablelListOf<Sound>()
soundNames. forEach { filename ->
val assetPath = "$SOUNDS FOLDER/$filename"
val sound = Sound(assetPath)
sounds-add{sound)
try {
load(sound)
sounds.add(sound)
} catch (ioe: IOException) {
Log.e(TAG, "Cound not load sound $filename", ioe)
}
}

return sounds
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BT HFINEBHEE IEf . 0, 2F 5] LogCat HIILL A H &,

20.4 HBEHEIN
g — RIEHE M. 78 BeatBox NN play (Sound) FREL, WHRASIE . 20-5 FiR .
REG;EH 20-5 FEEH ( BeatBox.kt )

class BeatBox(private val assets: AssetManager) {

init {
sounds = loadSounds()

}

fun play(sound: Sound) {
sound.soundId?.let {
soundPool.play(it, 1.0f, 1.0f, 1, 0, 1.0f)
}

}

T, ERA IR soundId A2 null fH. Sound fNZRJIZ B nul L (L

¥otrimid 5, #tnl LA SoundPool.play(Int, Float, Float, Int, Int, Float)
BREHCE I T o XEESHUKUORE . S ID. g, fAEE. RS (JoR). EAIE gk
B, ARG LR A AR B, TLMEAME 1.0, BRERSEE A 0, AFAER, (10
FATCRRIEIA, WTLMEA-1, MIEX ST AR, )

PTE, LA S AR i D RE 3% 4 30F SoundViewModel T o Ak, FRATHT &S tdea To i fdk
Hro BRMOEEXHER: EEMEESRMN T, REEA, hyas Y .

20.5 M A #

B E MRS, BT BRI T H . Mockito il Hamcrest, Mockito j&—J5fif
BIEBHUXT LAY Java HESE . A THRHUXTS, Sl LA SoundviewModel, AHHOEFAR
T I G R0 2 FLAth X 52

Hamcrest &/ LU PCECES T HL % o PCECHS o] LA o Ae GRS EEBTHIT BE 25078, inSRNReie i
WIVC L S e SC, MRSt AL o 5] DA GRS R A e T T

JUnit £ E.4 57 Hamcrest, 1 H., 7EQ)EDHAET, Android Studio E248 H W% T JUnit
Wisio PTLA, FRATHTEZETF 30N Mockito MO AT LA T o FTHF R AR build.gradle SCHF, i
i Mockito #f6t,  ANARCESYE . 20-6 FT7R o IRINSERUS , 1043 A gradle U,
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RELEE 20-6 34 Mockito #K#i ( app/build.gradle )

dependencies {

implementation 'androidx.recyclerview:recyclerview:1.0.0'
testImplementation 'org.mockito:mockito-core:2.25.0'
testImplementation 'org.mockito:mockito-inline:2.25.0'

}

testImplementation fEFERIZR, XA R AL FEAE R H A4k BL . X FERLRE
wEGE APK AL By FICHARSET .

R FH S ) 3 FIC AR 2 1Y) pR BCEBAE mockito-core ML T, 1fii mockito-inline J&J7fi#
Mockito &t Kotlin f FF B RFSRAK

1E Kotlin /1, I IYZSHRE final (Y, R0, ZAARIXEE, wifSH b open BT,
ANFEMJE, Mockito FEFEGFCRBHIINIAZE . XHE—k, WA Mockito A Kotlin 28, #iA%
AEIFFFHRIH T o mockito-inline MOBMIVEHIELZESEIT Kotlin MULERRRE], AR SC
HEAELE Mockito #5481 Kotlin [ARLE final 25 F1pREK

20.6 BN

5 eI R (8 By R A P IAHE S o AHELE v] LIS LAREE g S Fnis A Tl =, If:
HAETE Android Studio L& 245 5

JUnit f& 5 5 FR) Android FRICIAMESE, HEFI Android Studio Jo484 & . BHEMNL, Bk
FLANZEE—NFEE TUnit MR AR . FTHF SoundViewModel kt 34, i ] Command+Shift+T ( &%
Ctrl+Shift+T ) 41A54#, Android Studio 2324 F XM FCHRAMIASE . WEREAR], st
TR, G 20-1 iR

class SoundViewModel : BaseObservable() {
Choose Test for SoundViewModel (0 found) #

var sound: Sound
PUPTPRINOREY. @ Create New Test...

field = sound
notifyChange()

}

@get:Bindable
val title: String?
get() = sound?.name

[20-1 TR

e Create New Test.. Bl — B2, ML £E JUnitd, 2)i% setUp/@Before, HABR
FrBABCE, A 20-2 i
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[ JON Create Test
Testing library: @] Junit4 v
Class name: SoundViewModelTest
Superclass: v
Destination package: com.bignerdranch.android.beatbox v
Generate: setUp/@Before

[ tearDown/@After

Generate test methods for:  [_| Show inherited methods

Member
O getSound():Sound
O setSound(sound:Sound):void
O getTitle():String

? Cancel “
&20-2  AEE

il OK 24, HEAT —XHEHE,

feJa— b R B AR A, sl B BRI H SA7 2 ( android Test 1 test ).
1 androidTest H 5% T (UERZEE S MR S 38 AT LS TR 2 BB I 28 b o X RERMCR 10 A5
Sof AT e IS T AR ( RGHEZRAN APL) FIN & A G121 TR R A L i i T IREE & —HEr
WA BE ST IVEFERT, BORRAE 2 DIREMUA T Android R4E Lig17,

1E test HE FRUEHICIEZE . otz T7e JIVM L, FTLAIEES Android i21 T 45,
SR Z

Android “F& FRER “HIoii” X —ARERE LB o AR, B
RPN RE TR . AR, SRS test HSR T AAEAIK, 2RI, test H % T HA~
M E LR RHE A AT RE TG, (HSEFR B & N —— 2 AR o AL A 401
PRF TAE. A AR MEES e, HEL 20.11 75,

HEIHEERE, ARREFEEIRE, 3R] VMR, 248 test H 3 MEMZ1T7E JVM G
Ko BRNB T, EHEAA M RERITHIIR

FATTI R AU/ . RN BT TR Zs TN A, A B B
I ATk TAE, R BT, HIERIXNHER, Kl 20-3 Frn, FROTIEE: test H R
FERCAZE, fe)a il OK Hedl 5e il
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@ @ Choose Destination Directory

Directory Structure Choose By Neighbor Class

Y

app
...Japp/src/androidTest/java/com/bignerdranch/android/be:

.../Japp/src/test/java/com/bignerdranch/android/beatbox

B 20-3  1EHF test H R

20.7 ECEMLELZE

BL7E K il ® SoundViewModel ilfiX2%. Android Studio &2 WIATEIE T —4 %K
SoundViewModelTest.kt (2RI (T app BEHN Y test HIRT )o MHAHELLGIEE AR 2E R
—~ setUp () BRI,

class SoundViewModelTest {

@Before
fun setUp() {

}
}

RO Gokvh, IARE BA EEXT 5 S5 K LA i At 52 o o 1 skt 6 Ry A — N
REEEAD, JUnit 2L T @Before XM, Ll @Before M AL & A FACIE A BRELSTETA
MR Z BIiE T —IK . HEIRZAE, P BRGNS 24 — 1~ L @Before FEf# R setUp () BREL,

L EMXXT R

16 setUp () BREH, FOT4IE—4 SoundViewModel SEfilFHRINR X752 Sound SL4i,
A4 SoundViewModel F5 % Sound %42 A HEHNIE Anfn] W R FR A AT

B 5EH#—1 SoundViewModel Fl—> Sound %14 ( Sound & MET BRI £, A4S H
[A), X A E T ), WIS B 20-7 Fis .
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REZER 20-7 A SoundViewModel MiAXT4: ( SoundViewModelTest.java )
class SoundViewModelTest {

private lateinit var sound: Sound
private lateinit var subject: SoundViewModel

@Before

fun setUp() {
sound = Sound("assetPath")
subject = SoundViewModel()
subject.sound = sound

}

T TEAS B Al )7 , 759 SoundViewModel 285 F I, Ay 44 — k2 soundViewModel,
XHLF subject 44 o XIEFRATENRRI; 9 — NI E, XREA JF R A S
Q —AMALE, subject TS (HHMITZX TR ;
O 414k SoundViewModel BLUA {Fn] pRACEERS 2 HA S ( Ll BeatBoxSoundViewModel )
s, ARAIMRLPREOT L BEREE Hlid 2, & T soundViewModel % beatBoxSoundViewModel
A4 TRRAL

20.8 ZREMi K

setUp () SCRFRREICE SE 1, BAETT IS IS T b b, Bilst 2 7emi e By
— LA @Test 7 11 pR AL

WA B 20-8 i, BEE — e, Wi SoundViewModel HLE title Ja@ Al Sound
HLAY name JEMEIEA LRI

KA5ER 20-8  MArE Y (SoundViewModel Test.kt )
class SoundViewModelTest {
éééfore
fun setUp() {
}

@Test
fun exposesSoundNameAsTitle() {
assertThat(subject.title, “is’ (sound.name))
}
}

TE, WOEAPIDRSARL . assertThat(...)flis(...)R%,. 7F assertThat(...)rR
%7 I {di ] Option+Return ( 2, Alt+Enter ) 454, SR/51E org.junit FEHLAY Assert.assertThat(...)
PREL, LARFEITS, R is(...) PR%E orghamerest 2 LAY Is. is PREL
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A T Hamerest PERCAS Y 1s (. .. ) BRECFT JUnit 1Y) assertThat (.. .) B4, PR%L
AR ACRSAR EL T - W a0 G SRR RS R ZCRN sound R IO 44 pRESGR [MIAH R E . 2R
AN, BTk g,

AT s iR, AT SoundViewModelTest 2544, #RJ5 %4 Run 'SoundViewModelTest',
BJ . Android Studio MJIHRE H 23 WoRAZE AL, A&l 20-4 FiR .

Run: app SoundViewModelTest
» | @I= 12 1= = < 12 » @ Tests passed: 1 of 1test—1s 94 ms

@ SoundViewModelTest (com.bigr 1s 94ms “/Applications/Android Studio.app/Contents/jre/jdk/Contents/Home/bin/java" ...

@ exposesSoundNameAsTitle 1s94ms L . X
Process finished with exit code @

)

& 20-4 PR
AL SR BN R & BoRdemeimid, Rk, s 1,

MR 3ZEH

KA TS, IR B SCHT 45 . ik SoundViewModel Fl BeatBox.play (Sound)
MR H., SEier, JEHE IR, TES R RT, 5 — ISR A~ R E ) U 25 AR TR
T EAE SoundViewModel 2B 5 onButtonClicked () B4 21/ ] BeatBox.play(Sound) B
B, W AR 20-9 s, B—A T84 onButtonClicked () AR,

RELEE 20-9 1k onButtonClicked () pRi%k ( SoundViewModelTest.kt )

class SoundViewModelTest {
@Test
fun exposesSoundNameAsTitle() {
assertThat(subject.title, “is” (sound.name))

}

@Test
fun callsBeatBoxPlayOnButtonClicked() {
subject.onButtonClicked()
}
}

TR, XTREGANS, Ul H B RS H AR BN F, Behsfe 2l e & I, #% Option+Return
( B{ Alt+Enter ) 254, $RJ5i% Create member function 'SoundViewModel.onButtonClicked'f] #3%
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ARREL, WSS A 20-10 TR,

RALEE 20-10 14 onButtonClicked () FA%X ( SoundViewModel kt )

class SoundViewModel : BaseObservable() {
fun onButtonClicked() {
TODO("not implemented") //To change ...
}

}

ik TODO 154, JeiEas XA k%L, 4% Command+Shift+T (= Ctrl+Shift+T ) 41454,
[1%] SoundViewModelTest Mlix,

M2 A%, (B ZAfA E T3 M BeatBox.play(Sound). Kk, 2
— B A Rt — BeatBox X445 SoundViewModel,

AT AR LA — BeatBox X4, SRIGHIEALA LB A PREL, (R REA
SR —N ). AN BeatBox A MR, JF41E SoundViewModel HLfidiFf BeatBox (il 4
i, H5EE, SoundviewModel BTG R A 7E SoundViewModel A [l A 2 UL

Pemgig v, FRATHAENNK SoundviewModel FUFT R B, 2T & MHAMSE A58 BN 1 b 2 T
Koo BXATEFATTIMR A S

RPN T FHAR I BeatBox, X MEIUXTSJE BeatBox I+, 4 Hl BeatBox — /YY)
fie, [EAMUYTIEE, XFE—3k, Mk SoundViewModel B, FRATMEE & HEIEM (i BeatBox.

FAd ] Mockito BIEAIIATE , 8/ mock(Class) BASREL, & ABERAUMZER T LI T
WA B 20-11 ff 7S, 78 SoundViewModelTest HiflH— M& )l BeatBox, LUK —MEFEE N
FB

REZEH 20-11 B854l BeatBox ( SoundViewModelTest.kt )

class SoundViewModelTest {

private lateinit var beatBox: BeatBox
private lateinit var sound: Sound
private lateinit var subject: SoundViewModel

@Before

fun setUp() {
beatBox = mock(BeatBox::class.java)
sound = Sound("assetPath")
subject = SoundViewModel()
subject.sound = sound

}
WG 5 FHZS—FE, mock(Class) PREUETR ZE A XARELS A 3 MR BI HE— AL

BeatBox.
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A TR BeatBox, Al LA ICIIXYIE BeatBox. play (Sound) PRI T . XFh
OB S 58 45 Mockito P! XTI AT, TR B Mockito BEADIXT G AR RE A FRERER 4 FIIFLE R
BWRA T, UL A T HRESH. Mockito () verify (Object) BREATLIFHIN, LAY o6
BORBH U T .

TACALTE B 20-12 Ars, T verify (Object) PR, Witk onButtonClicked () BR%H
T BeatBox.play(Sound) K%Y,

KRALFER 20-12 K1l BeatBox.play(Sound) BREGEGHE A ( SoundViewModelTest.kt )
class SoundViewModelTest {
@Test
fun callsBeatBoxPlayOnButtonClicked() {

subject.onButtonClicked()

verify(beatBox) .play(sound)

}
}
verify(Object) i TN, S5 R
verify(beatBox)

beatBox.play(sound)

WH verify(beatBox) FRAUHEUL: “FRERKE beatBox XA RECEEMH T " B
% beatBox.play(sound) PREUEUL: “BRUFX A PRBCEX PR Akt Evi: “KiE
LI sound 1E 2%k, I8/ 7T beatBox X4 M play(...) k%"

SoundViewModel.onButtonClicked() E'/\””L&%I B, At kd: . X EmRE NN
TR ORI, FrLAXASE M, AU, AL AT 2t el 21

BFTIE SR (‘ILH”ZHU*/F%UM K, WAl LI#H Control+R ( B Shift+F10) et
HEE L —IKM Run g4, ) a1 7453 41Kl 20-5 iR .

Run: app SoundViewModelTest

» @@= 12 I T - v 12 Q & O Tests failed: 1, passed: 1 of 2 tests - 961 ms

9 M O e S A A T IC A “/Applications/Android Studio.app/Contents/jre/jdk/Contents/Home/bin/java" ...
i @ exposesSoundNameAsTitle 909 ms

>

(1) callsBeatBoxPlayOnButtonClicked 52 ms Wanted but not invoked:

beatBox.play(
com.bignerdranch.android.beatbox.Sound@5fa0@7e12
)i
-> at com.bignerdranch.android.beatbox.BeatBox.play(BeatBox.kt:25)
Actually, there were zero interactions with this mock.

- Wanted but not invoked:
beatBox.play(

» com.bignerdranch.android.beatbox.Sound@5fa@7e12
) .

-> at com.bignerdranch.android.beatbox.BeatBox.play(BeatBox.kt:25)
Actually, there were zero interactions with this mock.

& 20-5 L ity
MR R, ML 28 beatBox. play (sound), {HE I
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Wanted but not invoked:
beatBox.play(
com.bignerdranch.android.beatbox.Sound@3571b748

)
-> at ....callsBeatBoxPlayOnButtonClicked(SoundViewModelTest.java:28)
Actually, there were zero interactions with this mock.

XK FJEVE, FlassertThat(...)RRE—FE, verify(Object) it FAWiE, (EMiE T
5, MR WO th Il s P H A

PRAESRAEIE MRS . B 2%E, M SoundViewModel )& —N#57 BeatBox L0k pRAL
JEYE, AnACRSIE R 20-13 fs .

RSB 20-13 i BeatBox 144 SoundViewModel ( SoundViewModel .kt )

class SoundViewModel(private val beatBox: BeatBox) : BaseObservable() {

}
ARG, HRACHS S AL RS . — ANEMRACAS B, — e =S B, JeskiB ik d: =
RIS, FTIF MainActivity.kt, # beatBox ¥ RIEMLAMIKBAL, WAL PR 20-14 iR,

RAZ55 8 20-14 &IF SoundHolder HL4ER ( MainActivity.kt )

private inner class SoundHolder(private val binding: ListItemSoundBinding) :
RecyclerView.ViewHolder(binding. root) {

init {
binding.viewModel = SoundViewModel (beatBox)

}

fun bind(sound: Sound) {

}
}

TRk, 7EMRASEH, LR A SR EREHUR BeatBox, WNfRALYS 51 20-15 K.

REGER 20-15 7RIS LRI BeatBox ( SoundViewModelTest.kt )
class SoundViewModelTest {
éééfore
fun setUp() {
beatBox = mock(BeatBox::class.java)
sound = Sound("assetPath")

subject = SoundViewModel (beatBox)
subject.sound = sound

}
B H AR ERGE T, $ R ESCP onButtonClicked () P&, 1HMLRSGFAHUH, nft
3R 2R 20-16 FF7R o



209 HIEH =R 341

{RHS;EE 20-16 558 onButtonClicked () pRi%Y ( SoundViewModel kt )

class SoundViewModel(private val beatBox: BeatBox) : BaseObservable() {

fun onButtonClicked() {
sound?.let {
beatBox.play(it)
}

}
PGB TN AnfEl 20-6 FirzR, XK —B%ERAT , A i it

Run: app SoundViewModelTest
» @ 12 1 T T 12 © @ @ Tests passed: 2 of 2 tests - 801 ms
@ SoundViewModelTest (com.bignerdra 801ms| “/Applications/Android Studio.app/Contents/jre/jdk/Contents/Home/bin/java" ...
@ exposesSoundNameAsTitle 746 ms

(i1} Process finished with exit code @

@ callsBeatBoxPlayOnButtonClicked 55ms

& 20-6 k4Rt o6

20.9 HIEGEE R

FA B N SR I fE — A . SRR 4 M1 onButtonClicked () PR%L,

T T P a0 SR B AN UT —4F, AR T LU lambda #3550, 1HEGRSR & ¢
RHAR AL g (AT, S 19.9.1 97 ),

WALV B 20-17 Jizs, e SCHFRL, WSINEE 985 lambda £3AZ, 1EFREXT G AN
SoundViewModel.onButtonClicked () FRECCELE K,

KRADBER 20-17  HcH4] (list_item sound.xml )

<Button
android:layout width="match parent"
android:layout height="120dp"
android:onClick="@{() -> viewModel.onButtonClicked()}"
android:text="@{viewModel.title}"
tools:text="Sound name"/>

BAE, WERSITRH, FREReRE o & SR, iltl%%%“ﬁ@ﬁﬁ%ﬁ?%ﬂﬁiﬁ?“ L, W
N7 1o RS GE TIE T BT E . X R E e SRR IR )G,
Android Studio %174 o
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WK 20-7 Fizs, A TsfT BeatBox N, MAidiisfr 55 HIMC B e HEAS , VI app
BT

&« ~ SoundViewModelTest ~ | P g G #H E &
esting_base || Z Edit Configurations... nerdranch andr
A i [ Save 'SoundViewModelTest' Configuration B—
k7xml version=Skly
Klayout xmlns: beatbox in app 5/android"
xmlns: .
<data> SoundViewModelTest
<varia SoundViewModelTest (1)
name="viewModel"
type="com.bignerdranch.android.beatbox.SoundViewModel" />
</data>
& 20-7 DIHIEFTIC B
247 BeatBox W, i, VREIWrENARITR BB A o ANEEEM, BTIdiat, X0
FHRIERE RIS A

20.10 BHEm

BeatBox W AT T, (HAAE TGS TAE. S0k isese, N SoundPool. release()
PRSI SoundPool, UL & B 20-18 FTR .

{RHZEE 20-18 i SoundPool ( BeatBox.kt)

class BeatBox(private val assets: AssetManager) {
%GH play(sound: Sound) {
X e
fun release() {
soundPool.release()
}
private fun loadSounds(): List<Sound> {
}
X e
ke, 7E MainActivity 1, 588 BeatBox XTZMBEHL, WIRASE # 20-19 FizR
KES7EE 20-19 FEjil BeatBox ( MainActivity.kt )

class MainActivity : AppCompatActivity() {

private lateinit var beatBox: BeatBox



override fun onCreate(savedInstanceState: Bundle?) {

}

override fun onDestroy() {
super.onDestroy()
beatBox.release()

b

FRIGEATRIT, BIAESIN release () sREUR, N TARIEN o S fOR— SR A&, &
IB) i as o Wt rlCIbIE s = ) VA T

20.11 RANZFES]: BEMK

TEME SoundViewModel i, FATEIE T SoundViewModelTest Hicilizs, s2br I, Tk
T DBl 5k, R4, a2 sk

FEFITIA I, A2 GRS, 7R AN, S22 B —&R 4, 4G R T
YERIARZ X GE , SK PAMIR R B2, AN AE R B 5 BTl T IE iz 1T,
HEZ P HAFA U . A RS2 2556 TR A e —i, Feii AR

AT LU RN FHEE U4y, aniiiABds Esc 54, Aid, 7E Android P55
b, A IGE R A RS UL (A ULEROFAC ., SAE e AT A RIS A T ),
filan, 76 MainActivity JE3lG, AT RARHIEF A8 b 058 — LR T8 B AR A3
44 : 65_cjipie.

EFXT UT B3 E AT 2E activity F fragment IXFEOAEZRE T RHATTZ R GRS SRS,
DL S —28 JVM A TCTE R B DIReEs 1. T XANERE, 78 Android “F-5 1, A MGHE 5 L
instrumentation M3k S .

A EER AR B S E H oR , HA Y0 A s, B AMNAA F @, Bl
el ID AT IA WM HD6E. (B, WRIRE TGN HE, T

Aido Bk, BEA AN IZH UL TAHESR T HRE ) A ZEHIE findViewById (Int)iXAERY
FRUERE T H . XFENT RS S 2SRRGB fRbt s DA MR, b R IR
P

Espresso f& Google J¥ & 1—A> UL TAHRESE, W] HISRIIAK Android . 7E app/build.gradle
A, BN com.android.support.test.espresso:espresso-core 4K Hfi T, /EFHYEFICA androidTest -
Implementation, St LAGIAE . Ait, Android Studio ZEGIEERI H K, 23 ABh5 I AXAMKHE:

5| A Espresso ZJ&, BT LU EARMEAIEAS activity BT 1o BN, AnifAsbe bss b5t
MR R T 25— sample_sounds 32 SCEFRI SO, BERT LIRS an A3 4] -
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@RunWith(AndroidJUnit4::class)
class MainActivityTest {

@get:Rule
val activityRule = ActivityTestRule(MainActivity::class.java)

@Test
fun showsFirstFileName() {
onView(withText("65 cjipie"))
.check(matches(isDisplayed()))
}
}

MAEAAFR I — F RIS, BB H I . @RunWith(AndroidJUnitd.class) &, X
—A> Android T HIMHER, 755 activity F1HAW Android iz 7A RIS S04, 22 )5, activityRule [
M @get:Rule {Ef#F JUnit, i217IHART, ZHH 30— MainActivity SEfi,

WE#S TAEMGE, B2 Foanl IFEMER R BT MainActivity MR T, ¥ showsFirst-
FileName () rR%{H., onView(withText("65_cjipie") )X AL EN BN “65 cjipie” AYH
B, STHPATIEL. check(matches (isDisplayed())) HIoRHAEMEITE e B, W
£, WPEAK M, AHEET JUnit i) assertThat ( %ﬁ*?gﬁl check(...)PR%¥E Espresso il
T PR

B, PROTREIAAE SR, AR5 (W 5 B0 i 45 5 o T LAk Espresso i iX >4
El, sE T AR s BACHS

onView(withText("65 cjipie"))
.perform(click())

S5WEAZH R}, Espresso 2% N HRE FHIT F— ik, Espresso i —EHM Ul 2™ E
TR ERE R ik . WERTEEL, i ]—A4> IdlingResource F2445ff Espresso: £%5—2 L,
R HHIBTET

B R anfa{di A Espresso it UT MR A EE FEANAIME B, &1 Espresso AY3CEY

BATTIAFEE AV E AN, A, ﬁgﬁj\ﬁﬂ&%ﬁﬁ??@uﬁ'ﬂﬁ JER AN AVARELE
MER T 1IBATAT R AN o B GRS T I L6 32 I3 o ) B 43, SR e R R IE G,
Fr— ' E TAEHIiZ T R, ANEERE, XPZEMAAREZ, & HRMAFRRAKENH. R
BN, PIZEIAHELA

20.12 AAEZ: BUFR S

FHHERROTINNR, AU GBS IR P08 T O A S 1A (B AU G At AN AR
THYZPE, HAF IR PR 20 . ST 2N G A2 2R A AR
BRR, BTLL, B2l — B R T HABE AR G . BESRATRLEA R Rt &, AR
KBNS AR N E AR, BAM, —RJLWAEE X FHITEORSE, —SeRtLHE
28, HEAnRETGHE BTN G Mockito, SEAEHAH T .



20.13  BRIKZE ST . Bkt B4R

FORE RSN, fERAIRg R, B R BIRNRERDRIRES NI, AA, AT ER
I HIFTAT BERYANERAE X SRR TR, HeAnd it Web service fREUE A S5t A2 7E BeatBox
BEHTHL, PRAR AT BERLE S fEARAIL SoundPool, iR B IRIREAS A& SCIFTI R . ok, HLEH
ULEFT AL, SRR T, i S BRGNS XN TF A G IR R . B
LA, CRE ST, fely b S R Mockito XA F SELUIIIAHEDL .

ANEMRIE L, FEASIUAR—HE . D AU AN A2 M2 R 5 R B
B, By R, ARSI A C R R, RS HRNE T .

20.13 BHERZES): BRUEERS

EH P R 2T — L, 1545 BeatBox NS G A BE =T RE . S8 mua By AL anE 20-8
Jii7R . 7F MainActivity o1, fdifH SeekBar #3444 SoundPool [ play(Int, Float, Float,

Int, Int, Float)PREUMIIEIHRSEE.

9:00

BeatBox

65_CJIPIE

68_INDIOS3

71_HRUUHB

74_JAH

Playback Speed 0%

66_INDIOS

69_OHM-LOKO

72_HOUB

75_JHUEE

PLUEL R

67_INDIOS2

70_EH

73_HOuU

76_JOOOAAH

70 I NNIR-QrRFA

[ 20-8  HPRE G B I ) BeatBox v
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20.14 PkERZES): B hEEE )RR

M7, WHOE SR, WA—iEs, BeatBox WS IERRE N T o iHBIEIX AR,

— AN FEEUE, BeatBox XZNIZIRAFFEME . N MainActivity 5| HI% BeatBox
X%, RIS, EoBmSMEE, 450, Wik BeatBox & FEjl SoundPool, FHRHI%A
Jiekt

1E GeoQuiz Fll Criminallntent N I, FRATTEL 4038 Ufr] 7615 A& e i R A- 8 . dshin—A~
Jetpack it ViewModel %5 BeatBox i [}, SCERAERASIEERTRTE BeatBox X4,

PRA]LIAE BeatBox JEPEMI T WAL K public, XAE, MainActivity mEAEM Jetpack
ViewModel HL3RHY BeatBox M7, e 52 45 Bdin 2 e L I A A




HXS5Em

WEZR BeatBox NI EALRENE A, & B9 F it s HH — i i Bl i 1
417, BeatBox N HKIRILSE—HRI Android TAEAEHIERIAL, LM, BCEKE. A

N ERZARIR, A R,

i, FATRELE XKL . BATHAXEAEETT o
O FH 5 T R ] Y R 2R AN 21-1 Fs e HZATARLE, Bt i s, sIGER, H

LA

9:00

BeatBox

65_CJIPIE

68_INDIOS3

71_HRUUHB

77_JU0oB

66_INDIOS

69_OHM-LOKO

72_HouB

75_JHUEE

78_JUEB

PUELN

67_INDIOS2

73_HOUU

76_JOOOAAH

79_LONG-SCREAM

& 21-1 #eT F 8 BeatBox
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21.1 EBiea®iiR

B, Wike XAFEZEMRMEETRE, SHEAEES 21-1, % res/values/colors.xml
pgLe

REBEH 211 XJLFEIE ( res/values/colors.xml )

<resources>
<color name="colorPrimary">#008577</color>
<color name="colorPrimaryDark">#00574B</color>
<color name="colorAccent">#D81B60</color>

<color name="red">#F44336</color>

<color name="dark_red">#C3352B</color>

<color name="gray">#607D8B</color>

<color name="soothing_blue">#0083BF</color>

<color name="dark_blue">#005A8A</color>
</resources>

(EHBIESEI, TRAT (M E— 307 AP, SR e TS .

21.2 M

WA, TAPRAHMEINEER, HEEREE N TR —E BT
FTIT res/values/styles.xml #£ S, s fin—1~44 4 BeatBoxButton FUHTFER , ARSI #1 21-2
Jis o (B3 BeatBox Tl HA, [ T QIHEERINAY styles.xml SCHF. ASREA , H HATAIE. )

REZER 21-2 AR (res/values/styles.xml )

<resources>

<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<!-- Customize your theme here. -->
<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>

</style>

<style name="BeatBoxButton'>
<item name="android:background">@color/dark_blue</item>
</style>

</resources>

HrEEkER 4 ol BeatBoxButton, ZAEERAVE X T android:background X—/N&Ed:, JEiE
R, FET LU IR 23, B elgtent, RABsas ke T,
T IFRESS, R EIINGTEAL, WS R 21-3 s,
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349

REZ;EH 21-3  ffiHFERX (res/layout/list item sound.xml )

<Button
style="@style/BeatBoxButton"
android:layout_width="match_parent"
android:layout height="120dp"
android:onClick="@{() -> viewModel.onButtonClicked()}"
android:text="@{viewModel.title}"
tools:text="Sound name"/>

i517 BeatBox N H. FTLIER], Al a2l e T, wE 21-2 s,

PLUEL R

212 & T AR
WAERE, L 2EEEREEN R E M, JEEHE,

FER 2k &
REA SRR, — RN RE A R TR w5 AR =R B
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filgdt—~4 4 BeatBoxButton.Strong MIHFEZ, B T 4k7K BeatBoxButton X444l
Baatk, BRIMBECH android:textStyle J@:, AR E R CT, UCATEE 21-4
s

RAZ;ER 21-4 A FE (res/layout/styles.xml )

<style name="BeatBoxButton">
<item name="android:background">@color/dark blue</item>
</style>

<style name="BeatBoxButton.Strong">
<item name="android:textStyle">bold</item>
</style>

(44K, AILAE M BeatBoxButton FEAANIIIX S android: textStyle &4, A4 BeatBox-
Button.Strong X HEN T HURFEARK, )

ke A 444 2SR5 . BeatBoxButton. Strong HIfn 44 M, XANHFE 4K/ T BeatBox-
Button FEZCHJE M

B Tt A s oo R, BT LIRS i AR =X

<style name="BeatBoxButton">
<item name="android:background">@color/dark blue</item>
</style>

<style name="StrongBeatBoxButton" parent="@style/BeatBoxButton">
<item name="android:textStyle">bold</item>
</style>

BARAH O 2 TR, BeatBox W FH IS SR Ak S i AR IE 4% Ko
BB res/layout/list_item_sound.xml 7 )&y, F_EHFARLAARSCERE, AfCASTE 5L 21-5 PR .

KEZ;ER 21-5 (MR SCTFRESL (res/layout/list_item sound.xml )

<Button
style="@style/BeatBoxButton.Strong"
android:layout width="match parent"
android:layout height="120dp"
android:onClick="@{() -> viewModel.onButtonClicked()}"
android:text="@{viewModel.title}"
tools:text="Sound name"/>

BAT R, BARE SO o LA, niEl 21-3 fis,
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9:00 A AUV |

BeatBox

E 21-3 i TR SCFREZCAY BeatBox

21.3 F&n

AR o AE styles.xml AFESCHFE, /TRUR A B E L—ER2URIEILT . o, &
SCAHAEBPERTTE, SCPRBHEMRRRST . F5 2B NI A A e T2 R R, 202
TPR—NEIRN, W RARZ AR . JokdEH, AU AR AR A

ZEE EERE ST T BTSRRI LB AR,
R PETT ZEE IS, s P 2 A Sh TR o ERUE PERES | B (X E A SRR B¢
U, WRET AR M, OB, S URE N TE A 28, —Arii it Res
TE PR XA

B ERIN TR

A3 BeatBox W HHF, M4 T EEAFH, HFIIFFHTHF manifests/AndroidManifest.xml SC
4, AILIFESF] application Fr% R theme J&@ 1.

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.bignerdranch.android.beatbox" >




<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"
android: roundIcon="@mipmap/ic_launcher round"
android:supportsRtl="true"
android:theme="@style/AppTheme">

</application>
</manifest>

theme JEVEFE M AY /N AppTheme, BALE XAE styles.xml 30,

AL, EEPRE— R, ERIE e EMEA B TR, (RESES. ) BERRETE
manifest SR IE, I8A FRRI o K8 o X R ERe 1 o2 20T LLE S H T A
N

HAE AppTheme FHE X, HEF#F Command 5 ( Windows R 454 Ctrl 8 ), il @style/
AppTheme, Android Studio ¥4 H 21FTJF res/values/styles.xml 3.

<resources>

<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
</style>
<style name="BeatBoxButton">

<item name="android:background">@color/dark blue</item>
</style>

</resources>

¥ Android Studio HPEIEHI H i, /2115 T Use AndroidX artifacts, 11 H [K 45 177 AppCompat
F /5, AppTheme FL{E4E/K T Theme.AppCompat.Light.DarkActionBar H4ERE M, Wi e,
ATLAG N A SRy JEME, SURHE 55 F R F L fE PR .

AppCompat JE [ 77 =K F M,

0 Theme.AppCompat—— & 5,

0 Theme.AppCompat.Light— & {f 35,

O Theme.AppCompat.Light.DarkActionBar——i it T EAL Al (o =0T,

2 AppTheme KA EBiE A Theme . AppCompat, LIfCHEREEA 21-6 fizn., XFE BeatBox i
HtA 7 — TR 38R .

KEBER 21-6  SHEGEM (res/values/styles.xml )

<resources>

<style name="AppTheme" parent="Theme.AppCompat-Light-DarkActionBar">
</style>

</resources>
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JET BeatBox JiJi], AEFATIOVRGL R, WP 21-4 B

9:00 WUEL R

BeatBox

65_CJIPIE 66_INDIOS 67_INDIOS2

68_INDIOS3 69_OHM-LOKO

71_HRUUHB 72_HOUB 73_HOUU

75_JHUEE 76_JOOOAAH

77_JUOB 78_JUEB 79_LONG-SCREAM

B 21-4 N H TG T B BeatBox

214 RIWETEE

BAE, T AppTheme @M, FATREHIEREM.
1E styles.xml U, SREACHD I B 21-7 BB =AM E

KEZER 21-7  HE X EEM (res/values/styles.xml )

<style name="AppTheme" parent="Theme.AppCompat">
<l—— Customize your theme here. ——>
<item name="colorPrimary">@color/colorPrimaryred</item>
<item name="colorPrimaryDark">@color/celorPrimaryDarkdark_red</item>
<item name="colorAccent">@color/eotorAccentgray</item>
</style>

BRI = A FEEMEE L EMarE g2 AL (HEN TR e RA—RE BeaUm
AGE T BRSO, i i AR s 3 SO textStyle, Fm RS BT A (6 IRl — 3
MR B, WAL FRE) colorPrimary BN E H O =G,

X =AFEEE, WA ARG, colorPrimary @1 F5 TR, d TR
SRR BN TER RS ERY, PO colorPrimary o a] DAFR Ay FH 2,

colorPrimaryDark HFREaF AR ALIRER: . M FATLIE Y, BEREEAR colorPrimary,



354  H21¥ HXAL5EIAM

T, HA Lollipop LUS M RGSCRPIRASAE EH A, W TZRMIRSE, LietsEta 8o, Ik
SRR EAL R RIR A B 21-5 s 1 X PP 32 8000, 1 ISR

PRERS: colorPrimaryDark 5500 wucan
SeatBox B ES: colorPrimary

65_CJIPIE BE_INDIOS 67_INDIOS2

68_INDIOS3 69_0HM-LOKO

75_JHUEE TE_JOOOAAH

78_JUEB T9_LONG-SCREAM

& 21-5 3% AppCompat & {2 )& Y BeatBox

Je, WHE colorAccent MK, XAFEMEN %M colorPrimary IR #8058, FE
T4 EditText XARRYEBIFE .

AT SCREE 6, colorAccent FI(A7E BeatBox Ml H A RUR . NEABAH,
XHEIAEARIN T colorAccent, PARIFRERCEM X =Mt E k. IAE, W E R 86
AR (47K H A F A ERIA colorAccent 1] BE 2 FIRHE E W HAL P RN R 0p 5% ), F %
BT T R4

BT AR FHCR . BPE, MR HERRNZ 5K 21-5 Z2A48%,

215 EBETIRM

SERL T FEELE, FRATARERA, BEAMA WL EBEM T D . AR, EEIRE
ZBEIIIRIR , PR G E . AR R ERT ] MRk hE R, R R R R A A
YERT, BESEiE R A RIS, WA 57 2% ORI /N, IR PTREVRER S8 420 1 5 1] o XTI,
ATHA UL P,

M5B TS L) 8 BeatBox W HIHYF 54, 244K, ARATLIFTIT res/layout/activity
main 4, % E RecyclerView #LE Y android: background Ja k. NS AA HAl fragment
il activity Zpk, ABREUMALIE, X7 ERIR DY IRTRIRAYETI], YR 28N A BE
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THCARE 7RO, R E AU E A, SR ARG T . i HL, RN L3
A5 i el P S R P B AR AN T S S A

FRESRAL

P LIRIRET, NIy T AT Rk, S THRIBTTEE RN AT, SOREREX
HbrE e Theme . AppCompat A 35 L2 /B AT B .

PRATHESAR: “NAIIEA Y, FRWMAFEZE SR E e 7 #So2xXrt, rbl, Ees
FHEERNLZT, THEk—, HEE, REafih RIS,

IR B AR RSk . E AR 2T, dEANANE, Hae—)2)2 m Bk, 55
2B HbRM 1L

FIIT styles.xml 3¢, ##4E Command 5 ( Windows 4t /2 Ctrl ## ) 57 Theme.AppCompat,
KEBWRAZIR,

(ANSRIGH: HHEAE Android Studio HLE M FMUE M, slUe M7 T H 2 M4k, v LIYE your-SDK-
directory/platforms/android-24/data/res/values H 548 5] FHUEM, )

Android JT & T HEFMHE, ARPBIEERT, Android Studio 235 i #— MK SAF X —17

<style name="Theme.AppCompat" parent="Base.Theme.AppCompat" />

] 0 Theme . AppCompat = 8iJ& :4%7K [ Base.Theme.AppCompat. f#k1 &, Theme.
AppCompat A S A B w AL EPE, (R M T HA F 8,

$%4¥ Command % ( Windows R4t J& Ctrl 4 ) s5il; Base.Theme.AppCompat, Android Studio
SRR, EEEARBMAT, A2 MMARE (BT Android REERUAS ).

1% values/values.xml ffiA<, E{i% Base.Theme.AppCompat F/iE X, LiE 21-6 frs,

</style>
<style name="Theme.AppCompat” parent="Base.Theme.AppCompat”/=
<style name="Theme.AppCompat.CompactMenu” par Choose Declaration

=style name="Theme.AppCompat.DayNight" parent] 7 : 5 =
<style name="Theme. AppCompat,DayNight.Darkc Base, Theme. AppCompat (... /values/values.xml} Gradle: androidx.appcompat:appcompat:1.8.2gaar B

<style name="Theme.AppCompat.DayNight.Dialog”  Base.Theme.AppCompat (.../values-vZl/values=v2l.xml)  Gradl hdroidy. appeompatzap;
<style name="Theme.AppCompat.DayNight.Dialog,  Base.Theme.AppCompat (.../values-v22/values-v22.xml) il ppcompat
<style name="Theme.AppCompat.DayNight.Dialog.

<styls name="Theme.AppCompat .DayNight .Dialogh Base.Theme, AppCompat (.../values v23/values v23.xml)

<style name="Theme . AppCompat .DayNight.NoActia  Base.Theme,AppCompat (.../values-v26/values-v26.xml)
<style name="Theme.AppCompat.Dislog™ parent="  RBaze, Theme.AppCompat (... values-v28/valuss-v28.xml)
<style name="Theme.AppCompat.Diatog.Alert” parent="sase;ineme; APPLOMPAT . ULELOY. ALEIT />

<style name="Theme.AppCompat . Dialog, Minkidth" parent="Base.Theme.AppCompat.Dislog, Minkidth" >

Kl 21-6 P TR

RESR BeatBox SZHFIUEAL APT 2412 21, ARAX R BEPE LB E A G2
TR RAE API 21 ZHiSUA T, XULWI7E LS Base. Theme. AppCompat WA H i 5t AE 4 )
Bo XIFAEEE, AT RZEEIBEMiR Base. Theme . AppCompat .

<style name="Base.Theme.AppCompat" parent="Base.V7.Theme.AppCompat">
</style>

Base.Theme.AppCompat X~ F AL A CAYE S, Wt Z Ui E s LM E e, dkae
F|'E R F 4. Base.V7.Theme.AppCompat.
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<style name="Base.V7.Theme.AppCompat" parent="Platform.AppCompat">
<item name="viewInflaterClass">
androidx.appcompat.app.AppCompatViewInflater</item>
<item name="windowNoTitle">false</item>
<item name="windowActionBar">true</item>
<item name="windowActionBarOverlay">false</item>
</style>
FE S H bRk 7. Base.V7.Theme.AppCompat AifZ /@M, (Bl % 3k 25ty 5
BB Az i3] Platform. AppCompat, X/ FEMIHA ZARRAS, 1 values/values.xml fAS

<style name="Platform.AppCompat" parent="android:Theme.Holo">
<item name="android:windowNoTitle">true</item>
<item name="android:windowActionBar">false</item>

<item name="android:buttonBarStyle">?attr/buttonBarStyle</item>

<item name="android:buttonBarButtonStyle">?attr/buttonBarButtonStyle</item>

<item name="android:borderlessButtonStyle">?attr/borderlessButtonStyle</item>
</St9ié>

AT, EXHFESRT Platform.AppCompat ¥ android:Theme.Holo &+, #i&, XH
5| HAYASE Theme, TiiJ& android: Theme, AjIHIAY android 44 %S [AIAGE R .

AppCompat [ 1] LI FAFE BeatBox W JHAY—H45r. ki Bk, T HZA&5]A AppCompat
HE R —HE Kotlin (Java) LUK XML 3, XEESCAFE A& 7ER A, WfEIR B C 95 1St
WSS | AppCompat 2 L[ ¥EIE, 1% Theme.AppCompat XFE, HAESIFHETLLT .

ALEFH (LN Theme ) 5 7E Android #RAERSGEHL, 51T 20N b8 1] U5 Ja b 14 i 44 25
[\], 7E51H Theme EMHY, AppCompat E{#iH T android: Theme XAEAIE, XJEH A Theme
K H Android #1E R 5.

SMEHRR T, R, ATAUER A DN EURYE. 4R, BT LIRSLE [ 3
Platform.AppCompat 4 M Theme.Holo, AjFEx Mg, T TAHE BT 4463 T,

HEMID, "TLIES windowBackground XM EM: ., LR, XMEATFEET =AM
JEtE.

<style name="Platform.AppCompat" parent="android:Theme.Holo">

<!— Window colors ——>

;iéem name="android:windowBackground">@color/background_material dark</item>
X EAE BeatBox W EAEME, M%) styles.xml X4, 35 windowBackground
XA EE, A 21-8 B
RIZFH 21-8 K ERE O 5E (res/values/styles.xml )

<style name="AppTheme" parent="Theme.AppCompat">
<!—— Customize your theme here. ——>



<item name="colorPrimary">@color/red</item>
<item name="colorPrimaryDark">@color/dark red</item>
<item name="colorAccent">@color/gray</item>

<item name="android:windowBackground">@color/soothing_blue</item>
</style>

1%, windowBackground iX/NEME¥ H Android #/E RS, W T android #4425,
iz1T BeatBox W . R3] recycler LRI AR 5, WARHE SN EEEA, W
Kl 21-7 iR o

9:00 PLUELN

BeatBox

75_JHUEE 76_JOOOAAH

77_JuoB 78_JUEB 79_LONG-SCREAM

80_OAAAAHMMM 81_UEHEA

84_UUEH 85_JEEH

B 21-7 &E T EUT =M BeatBox

SUEARE N FH 8, R A AN ZARE L TN A #4 windowBackground JEPEAYISFE
Bk, XEEERA ST 2%, HgRam R T,

BT, NIARNTENEE T LUT £/

Q Theme.AppCompat

Q Base.Theme.AppCompat

Q Base.V7.Theme.AppCompat

Q Platform.AppCompat

WIAFATH Tl BigZE 0, EEHRE] AppCompat R FE/, ¥k, HORHBALZ F, RE
Al RE St R DR B HAn . i, SUGARHFRYE, DUE AR T 2R
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G HREEE, EEORCRFEUTREA L CRAGH RS ), HEmNHRITEARE,
RS SEBIERE K E URT E e e

21.6 1EMUREM

AU, Eid7E res/layout/list_item_ sound.xml CPFHR TS B E M, FoATTE T BeatBox
B . ISR —AN S 2R FHAEIRZ activity B, fragment FFAH4H, IR A FRE ML E
style BPEBARANGZ T o XFIEO T, MZEEE R, R0TDIAE 8o L— AT
HIRE

FEEB R CHT, J64TIT res/layout/list_item_sound.xml SCHF, MG A B 1k,
WSS . 21-9 PR

REEER 21-9 MiPs! AHELAMINE T (res/layout/list_item_sound.xml )

<Button
android:layout width="match parent"
android:layout height="120dp"
android:onClick="@{() -> viewModel.onButtonClicked()}"
android:text="@{viewModel.title}"
tools:text="Sound name"/>

1817 BeatBox Nl ATLAE R, Fe I FORAIEEE T, WniEl 21-8 B,

9:00

BeatBox

65_CJIPIE 66_INDIOS 67_INDIOS2
68_INDIOS3 69_OHM-LOKO
71_HRUUHB 72_HouB 73_Houu

75_JHUEE 76_JOOOAAH

77_JUOB 78_JUEB 79_LONh(:-scREA

21-8  [A13 T MR
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TR BI E AR T E, Xk, Fof1#F] Base.V7.Theme.AppCompat Hfi¥) buttonStyle
JEE .
<style name="Base.V7.Theme.AppCompat" parent="Platform.AppCompat">
;i;— Button styles ——>
<item name="buttonStyle">@style/Widget.AppCompat.Button</item>
<item name="buttonStyleSmall">@style/Widget.AppCompat.Button.Small</item>
</5t9ié>
XA JE A E T e A A AR
XA buttonStyle JEMERA L EE, MiEdEm T —MEUEIR, [ % windowBackground
JEMERY, BEAEEATHIEM, XA, buttonStyle RNiZiRH A —AHEE, ENFHFAE Widget.
AppCompat.Button FEzl, ANAAREL FITEEs ( Command+click 5%, Ctrl+click ) A5t buttonStyle
JEMERE X, THHIETE values.xml ST AR BB AEUE L

<style name="Widget.AppCompat.Button" parent="Base.Widget.AppCompat.Button"/>

Widget. AppCompat.Button FExHA & U@, Akl 7 #8481 Ak, IR&k
WA WA AR BE, % values/values.xml A,

<style name="Base.Widget.AppCompat.Button" parent="android:Widget">
<item name="android:background">@drawable/abc_btn default mtrl shape</item>
<item name="android:textAppearance">?android:attr/textAppearanceButton</item>
<item name="android:minHeight">48dip</item>
<item name="android:minWidth">88dip</item>
<item name="android:focusable">true</item>
<item name="android:clickable">true</item>
<item name="android:gravity">center_verticallcenter_horizontal</item>
</style>

BeatBox I JH AU FITA LA H] 1 ik 2L @ %
1€ BeatBox i F & Android H & £8, &k BeatBoxButton #£xACHEA N Widget.
AppCompat.Button, #4), Ml BeatBoxButton.Strong FEx, WHRAGIE L 21-10 s,

KAGER 21-10 QLA (res/values/styles.xml )

<resources>

<style name="AppTheme" parent="Theme.AppCompat">
<item name="colorPrimary">@color/red</item>
<item name="colorPrimaryDark">@color/dark red</item>
<item name="colorAccent">@color/gray</item>

<item name="android:windowBackground">@color/soothing blue</item>
</style>

<style name="BeatBoxButton" parent="Widget.AppCompat.Button'>
<item name="android:background">@color/dark blue</item>
</style>



</resources>

4k7K widget.AppCompat.Button #Ex, WLEH JCil Il R df Ak AR B M . SRS
WRIETTE, A —Lm .

WIRAHEE BeatBoxButton FEAXMACHE, P AFE LSRN PG, S+ rh Ia)
TN SCFER S B R

BeatBoxButton #ExCHFE Loeke, FILMEH T, Sl pimx EMAEHEE, RATNEZ
71 buttonStyle JE1:., Fi7& D buttonStyle JEM:, ib'E4817 BeatBoxButton £, 4Nft
T3 B4 21-11 FI/R .

RESEE 21-11  fifiJH] BeatBoxButton F£x{ (res/values/styles.xml )

<resources>

<style name="AppTheme" parent="Theme.AppCompat">
<!—— Customize your theme here. ——>
<item name="colorPrimary">@color/red</item>
<item name="colorPrimaryDark">@color/dark red</item>
<item name="colorAccent">@color/gray</item>

<item name="android:windowBackground">@color/soothing blue</item>
<item name="buttonStyle">@style/BeatBoxButton</item>
</style>

<style name="BeatBoxButton" parent="Widget.AppCompat.Button">
<item name="android:background">@color/dark blue</item>
</style>

</resources>

R, X buttonStyle i, FATEAH android: Figk. XK K, A% buttonStyle
JE M AE AppCompat J4 FLSZHRIY)

BFE, buttonStyle JEMEE#E S, IRMEH T A& XA BeatBoxButton,

iz17 BeatBox N H], A MFREHAAS R TIRIE (., Q1K 21-9 s, A BT A ),
AR T E AR AR . Android FE SR MERIRA T
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9:00 PLUELN

BeatBox

65_CJIPIE 66_INDIOS 67_INDIOS2

68_INDIOS3 69_OHM-LOKO

71_HRUUHB 72_HouB 73_HOuU

75_JHUEE 76_JOOOAAH

77_JUOB 78_JUEB 79_LONG-SCREAM

B 21-9 HFEcZR ERIT) BeatBox

AR, RAHE, T—EaMsetk, ibeiTEEm,
21.7 FANFES: HERAABIE

AT F TR AR IR I GO AR 42T . TEFEA T RN, JRATREC AT ES T,
FE AR FREM A D4 . AppCompat F- ARSI H] 4% R dkK, HEAEF] Platform.
AppCompat X/ £,

<style name="Platform.AppCompat" parent="android:Theme.Holo">

</st9ié>

XHL, R I parent JEIMERFRE . A7

B FEZRIE SR &AM, AR RIS FEERRAL TRl — b B, X5
Android #1EZR S NHF ] 4k, BEnT DL H s R TRk . [RBE, AppCompat JF
B XRE, SR, —H. AppCompat JFE IS FEA K, wi—& B parent JEY:,

TEFFR A C RN I, NSRRI . a2k [ O ERAY 2R, {32848 45 &
FRRIAT; AR EARK Android #84F R G h pORERE T, 12HE T parent JE M.




362 H21% HX5EIAM

21.8 FANZEZ: S|HEHEM

TEF b SR PENS , AT RITE XML S RS rh B AT EATT
AT HE XML g HEEE:, A 8 #h listSeparatorTextViewStyle JE
FIMFTS . 78 XML g EME CHenBiefs) i, JAMEHef5. ecolor/gray fim%A
R e TR
TEF g | BSR4
<Button xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/list item sound button"
android:layout width="match parent"
android:layout height="120dp"

android:background="?attr/colorAccent"
tools:text="Sound name"/>

iR XML $ 245510 2 B2 colorAccent @ P45 [ %I o ixX L2458 1 LAE colors.xml
SRR AL
o n] ATEACAS o U M, (B2 Hedsmng

val theme: Resources.Theme = activity.theme

val attrsToFetch = intArrayOf(R.attr.colorAccent)

val a: TypedArray = theme.obtainStyledAttributes(R.style.AppTheme, attrsToFetch)
val accentColor = a.getInt(0, 0)

a.recycle()

SeHUS Theme X4, SRIGER'E#H e XA AppTheme (HJ R.style.AppTheme ) Hf#)
R.attr.colorAccent JEME. 5845 8] — A EHEM TypedArray X4, #:% , In] TypedArray
MR REGE Int [HUBUEEE, BiEEEZEsErT DR T, e, ARy = 6.

BeatBox I FH H Y T HAZ A o R B 34 0y Xl 8RS fe B .
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XML drawable

BeatBox N F BB E T, FHEIZALIZEL T .
MY, RN HE, S B AU N AT, FATPR2E 2 {8 XML drawable,
LIk BeatBox N, 1LEHA a1 22-1 Fras B i

9:00

BeatBox

65_CJIPIE 66_INDIOS 67_INDIOS2

68_INDIOS3 69_OHM-LOKO

71_HRUUHB 72_HOUB 73_Houu

75_JHUEE 76_JOOOAAH

= 2 79_LONG-SCRE
77_JUOB 78_JUEB Akt

Bl 22-1  SEBOWAIHI - S



364 % 22 % XML drawable

7t Android HH B, NEZAESEw F2HIARVTAR AT LIAE drawable, i EIE
Drawable KfF2ACHS . [ KIEME% ., AR, RIASFRELA drawable: shape drawable.,
state list drawable £/l layer list drawable, X = drawable #fE XFE XML (b, mf A —35,
S XML drawable,

221 G—idrER

& X XML drawable ZHj, GBI res/layout/list item sound.xml SCIRRITFZAR, Unf sk B
22-1 FfiRs

REGER 22-1 [RIFHEHL (res/layout/list_item sound.xml )

<layout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">
<data>
<variable
name="viewModel"
type="com.bignerdranch.android.beatbox.SoundViewModel" />
</data>
<FrameLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_margin="8dp">
<Button
android:layout width="match_parent"
android:layout_height="120dp"
android:layout_width="100dp"
android:layout_height="100dp"
android:layout_gravity="center"
android:onClick="@{() -> viewModel.onButtonClicked()}"
android:text="@{viewModel.title}"
tools:text="Sound name"/>
</FrameLayout>
</layout>

BAE, HAR PR #E 100dp. XA, FEZNBEIER, XEHHAASTER T .

ANRBEFER/N, recycler MELER R =334, WA ZRHZS 0], Eahipgg LuE
BLBe%e. Aid, BeatBox WA P, FRATHCEATERAE frame ffHE, XH, frame
AR e, A

iz17 BeatBox W H o #HIBIRSTERE 25— 17, MLz B W 17250, ikl 22-2 s,



22.2 shape drawable 365

9:00 PUEALN

BeatBox

65_CJIPIE 66_INDIOS 67_INDIOS2

68_INDIOS3 69_OHM-LOKO

71_HRUUHB 72_HouB 73_HOuU

75_JHUEE 76_JOOOAAH

79_LONG-SCRE

77_JU0OB 78_JUEB AM

22-2 FRJTEHLH

22.2 shape drawable

i [fl ShapeDrawable, 7] LLHEF4A7ZE R, XML drawable Flf R R BRI, A E EL)
B RRBEHS, HEEBABRING drawable SCAJESERTLL T o

FTFFI H T B [, 78 res/drawable H 5% F Al #—1~44 4 button_beat_box_normal.xml [ {4,
WA R 22-2 s (FHJE IR SAIE— “JEIER” fsc, PO SCHE2 B normal 4, )

REGER 22-2 AR drawable ( res/drawable/button_beat box normal.xml )

<shape xmlns:android="http://schemas.android.com/apk/res/android"
android:shape="oval">

<solid android:color="@color/dark_blue"/>

</shape>

1% XML SCEE ST — 8 5o R Ay RE . ] fdi ] shape drawable &2 il HAt A4 FFEDE
ek A . AR LISBIEE




366 % 22 % XML drawable

15 styles.xml HY, {fi[I#H A button beat box normal fENIZAITTH:, WCASIE A 22-3
FiR o

REGER 22-3 BT 5 (res/values/styles.xml )

<resources>
<style name="AppTheme" parent="Theme.AppCompat">
</st§ié>
<sty1? name="BeatBongtton" parent="Widget.AppCompat.BQtton">

<item name="android:background">@color/dark_blue</item>

<item name="android:background">@drawable/batton_beat_box_norma1</item>
</style>

</resources>

JEAT BeatBox i, MDA, PUEAOHHLHILT . W 223 B,

65_CJIPIE 66_INDIOS 67_INDIOS2

68_INDIOS3 69_0HM-LOKO

71_HRUUHBE 72_HOUB 73_Houu

76_JOO0OAAH

79_LONG-SCRE

78_JUEB AM

& 22-3 BRI HRE



22.3 state list drawable 367

R Z 52U RIS o , TR T AR AR ML ARG L T BRI T RER
REHDK, PRI 2 54T

22.3 state list drawable

SRR, e X T N AR shape drawable,
1E res/drawable H %T-ﬁﬁﬂ@—/\%jﬂ button_beat_box_pressed.xml {34, GnfChi%iE 5. 22-4
Fimse BRT B IELAAh, X1 shape drawable F1HI ] A9 1F 5 AR —FE

RAEZ;EER 22-4 5 L HAFE T B A shape drawable ( res/drawable/button_beat box_pressed.xml )

<shape xmlns:android="http://schemas.android.com/apk/res/android"
android:shape="oval">

<solid android:color="@color/red"/>

</shape>

Bk, AR R X AN A0 shape drawable, X5 %% state list drawable.,

WRPEFEHIIRAS , state list drawable AT LAYJ48 [0 R[] drawable, FEHBATHE T HIRHESS
1] button_beat_box_normal, & FAYHMESIFE M button_beat box_pressed.

1E res/drawable HH1, E L —> state list drawable, UCHSTE L 22-5 FiR.

RIZEH 22-5 {1 —> state list drawable ( res/drawable/button_beat _box.xml )

<selector xmlns:android="http://schemas.android.com/apk/res/android">
<item android:drawable="@drawable/button_beat_box_pressed"
android:state_pressed="true"/>
<item android:drawable="@drawable/button_beat_box_normal" />
</selector>

BAE, 1E styles.xml PEHMEIEEIRE, 2 button beat box fEAIEHITY 5, WD
22-6 Il

RIZEE 22-6  {iiff] state list drawable ( res/values/styles.xml )

<resources>
<style name="AppTheme" parent="Theme.AppCompat">
</style>

<style name—"BeatBoxButton“ parent "Wldget AppCompat Button">

<item name=' andr01d background >@drawab1e/button beat box</1tem>
</style>

</resources>



368 % 22 % XML drawable

VA ¥R ABHsEfd FH button beat box normal fiiyst, #% MO button beat
box pressed iy 5.

1517 BeatBox W o &F A PRSI 5, WK 22-4 i,

9:00 b AR N |

BeatBox

65_CJIPIE 66_INDIOS 67_INDIOS2

6B_INDIOS3 69_OHM-LOKO

71_HRUUHB 72_HOUB T3_Houu

75_JHUEE 76_JOO0OAAH

79_LONG-SCRE

F7_JUoB AM

B 22-4  F TR
[ T4 FIRAS, state list drawable i8S SZRF2EEFH . RAEDISIG RS

22.4 layer list drawable

BeatBox W B EAKIEANHT T #ABBE, & FEEA R B, Ak, BB R
layer list drawable 1L~ XML drawable & - h— . fEHIXASTH, AT LU ARSI
BIn— RO RS, A E R 22-7 s .

RESE R 22-7 {li/f] layer list drawable ( res/drawable/button_beat box pressed.xml )

<layer-list xmlns:android="http://schemas.android.com/apk/res/android">
<item>

<shape xmlns:android="http://schemas.android.com/apk/res/android"

android:shape="oval">



22.4 layer list drawable 369

<solid android:color="@color/red"/>
</shape>
</item>
<item>
<shape android:shape="oval">

<stroke android:width="4dp"

android:color="@color/dark_red"/>
</shape>
</item>
</layer-list>

BUTE, layer list drawable 145 E T #{> drawable, 25—~ MUART—FRERIZIRE, 26 A4
HITESR— L, BT — 4dp HAVRLIE . X &7 A — LR
XS drawable 1] LA — layer list drawable, 48Rt 0T LI#FHZ A4S, IRS3RAG—LLH
ARIBCR o

1517 BeatBox W HH, BEE S GIUIMRAL. WTLLESR], R4 TIRA, A TESmAE,
& 22-5 Ffi 7R o

RO
>

N

9:00

BeatBox

65_CJIPIE 66_INDIOS 67_INDIOS2

68_INDIOS3 69_OHM-LOKO

71_HRUUHB 72_HOUB 73_Houu

75_JHUEE 76_JO00AAH

= = 79_LONG-SCRE
77_JUOB 78_JUEB AN

% 22-5 2 BeatBox



370 % 22 % XML drawable

BUAE, BeatBox W HHEIESER T o LN HERMIBEE TS ? PIAIXTLL, RiEmRZ0. W@
IR, WA B HILE A FRRET O, RS PAHH Bk

225 RANES: AHLEA XML drawable

W e B R ZS, AL state list drawable J& Android J & A Al ek A9 T B, FF shape
drawable Fil layer list drawable W7 S iz HHg?

XML drawable JHERJFER TG, AMUAEZEE, &5 THBHYEHP . #EEE)] shape drawable
il layer list drawable AJ LM S22 975 5 ], % BUS Sl #5888 1o S008I BeatBox L AL (4,10
M, EEB XML drawable B RETT T .

F4h, XML drawable N7 T3 G R, AIFEAT FRAE 2 8 YIRS AT 1Y) drawable H 5%
o EHOE o AR R, RSS2 R, DA R A B AR R BT A 5 1 XML
drawable HZE L—IK, BREETEATATICAT IS4 LRI (A,

22.6 FEANZFEZ]: {FH mipmap Bl&

BRIRME AT AN drawable FHESIESR 7 (8 o W FHZ MG, AR A 15 & R i 2 AN TR
RSFRYE -, B3I drawable-mdpi F1 drawable-hdpi iXAERY SO, ARG, #4F5 1 HEAN.
FI T HIRACEE Android T, ‘B MR T #8 10 B 4 2 B I8 AR . A 1 o

B2, BN EAEE, KA E] Google W RTIER, APK X438 TWiH drawable
HR R AR R X BEAA L E R E R MRASHE, XA,

RN, A N BB XA E ] APK, Ho U mdpi APK —~, hdpi APK —~, 254,

AR SRR RAT AT . R ANAER BA 25N B A 15 25 B 1 sl L A wg 7

Android J& Sig AN IE BN (FEILES 23 3 ), SRS R AR, SER)ES
AR S

B EHNUR shas & Bon KT EbR . BUERERREWE , 8 shamsta il o m o P
HIEAR. XF hdpi #45, ZE/n KIERS, JEsltsst & xhdpi KPR, WARARAE], 5t Haefd A
A BRI ER

AR, TBORHAR 5 4 bR 1 e AR

Android ffHRIX A [ ISR mipmap Hk., WRAREE A APK 4342, mipmap H&5E
A2 APK BUER . 0], mipmap H 5L drawable H %A X5 T

Android Studio H I H 2z A S8 H] mipmap HEIRAE TR RS SRR, 0 22-6 iz



227 RANEF . A£R 9-patch A% 371

res
drawable
layout
mipmap
ic_launcher (6)
ic_launcher.png (hdpi)
ic_launcher.png (mdpi)
ic_launcher.png (xhdpi)
ic_launcher.png (xxhdpi)
ic_launcher.png (xxxhdpi)
&, ic_launcher.xml (anydpi-v26)
ic_launcher_round (6)
ic_launcher_round.png (hdpi)
ic_launcher_round.png (mdpi)
ic_launcher_round.png (xhdpi)
ic_launcher_round.png (xxhdpi)
ic_launcher_round.png (xxxhdpi)
s, ic_launcher_round.xml (anydpi-v26)
values

%] 22-6 mipmap [E4%

it , A MEEERIMERSE . NS sh# PR CE A mipmap Bt , HAb B - #R7E#S
A~ drawable H FH

22.7 RANEZ): {FH 9-patch E{%

B (rTRELEH ), FRAE SRR E I Ao R4, AR 2 DA A R b
N, B EZ VA AR AN TE R R T R B R SR, B s hi i, P E R &
B ARG AR 7

AN T P S AR AT RE & LR R e 25 J5RE, i LIAS AR I il B v P =X

RS, AHGE BeatBox NI, FAMEH 9-patch B A LT 5 (AHEAKKR, FH)EHE
HEB T ). WA, ZWLikdE, IFAEUL 9-patch HiE A BeatBox. FRAMUGEME YRR 9-patch
SR TAERY, 7ER R ZM R, Az e .

B, 1B list_item_sound.xml SCHF, FUVFHCELREBR A/ INEhAS IR, WRASE B 22-8 IR o

REGER 22-8 AR 4L (res/layout/list_item_sound.xml )

<layout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools">

<data>
<variable
name="viewModel"
type="com.bignerdranch.android.beatbox.SoundViewModel" />
</data>

<FramelLayout




372 % 22 % XML drawable

android:layout width="match parent"

android:layout height="wrap_content"

android:layout margin="8dp">
<Button

android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout gravity="center"
android:onClick="@{() -> viewModel.onButtonClicked()}"
android:text="@{viewModel.title}"
tools:text="Sound name"/>
</FramelLayout>
</layout>

PRS , 2R ], R E R Rl BRd 2 8dp. Frg s s B MBI, sl 22-7
s, IR AT

K 22-7  HriF sl (res/drawable-xxhdpi/ic_button beat box default.png )

TERE A5 SR xxhdpi drawable H 5 HL (XA ), $REVEFEFE FARSFEN BB HT 5K,
& 31| BeatBox Hil H 1Y) drawable-xxhdpi H %, #RJ5 &84 button_ beat_box.xml SLHAH BT,
IR HA 22-9 PR

KAZ;ER 22-9 (i H#TT =Kl (res/drawable/button_beat box.xml )

<selector xmlns: andr01d "http://schemas.android. com/apk/res/andr01d">

<item andr01d:drawable:"@drawable/lc_button_beat_box_pressed"
android:state pressed="true"/>

<item android:drawable:"@drawable/ic_butzon_b;at_gox_default"
</selector>

BT, EEHHERRCR, WK 22-8 B,
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Rt AKX 24 H? JFK, Android [a]PUTEFIfH T ic_button_beat box_default.pn, FFEHT1AI
o BHEREEHIZBAR AT h, AP RL T .

{#iFH 9-patch KU HEMEDLIX NIRRT, 9-patch UG E—FPip i bR i SC 4, fEil Android 1
TH U TR 43 o] DAp A, BIRSEER A mT DL, R BRI Y , gaesh iRy st i/ 5 sin
BARFF—EL
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9-patch FIEHIEE PNG EUE 4L, HABAEAIE : 9-patch BUE U444 LL.9.png 252,
FMGNZHA V1B RIEERIAE. X UHEH LTS E 9-patch B HRRIGE . HER RN
B, DIERUIREIAIE, g a WHE N aRR,

EREEIE g &R ] kA4 9-patch K114, H.4N Android SDK H Y draw9patch T H., ¥
T ] Android Studio.

TG, PR SR 9-patch BIR. 7EWTH THEE O, 85 ic_button_beat
box_default.png, 14 Refactor — Rename... S FAILE H 4 & ic_button beat box_default.9.png.
( 4n4 Android Studio #/~ A [RIZA TXUR, E %55 Continue $2HI4kEE ) FEAAIE A2 3845 2] 55—
3C4: ic_button beat box_pressed.9.png.

SRIE, W BN B 7E Android Studio P E 1) 9-patch T EAFTTF, Nl 22-10 s, (W
Android Studio IZREMIFIFTIHF 9-patch ZikE#w, iH QMR XM, JFAE H T R4 1 b RIF
drawable H3%, B2 EHHTIHE.)

1E 9-patch T HHr, #5, FikEIFTEEH, Z2Ji% Show patches #1i, A5, HEEMETHEF
AENMETFE R, DIFRIC EUR BT RAE X, Gni&l 22-10 FroR o ARULAT DA H taih L DE R4

‘ e Styles.xml o list item_sound.xml [ ic_button _beat_box_default.9.png * | g button beat box.xml
| Press Control/Shift while dragging on the border to modify layout bounds.

Z00m: 100% = 800% (] Show lock [*) Show content X: 57 px
Patch scale:  2x = BX Show patches [ ] Show bad patches Y: 0px

9-Patch  ImageFileEditor
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BOO% || Show lock 1 Show content ¥ Opx
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F I FIRAPBRAE RS 53— AT RRAS IR o A A 5K AN I (4 P9 728 X R TR A —
(., state list drawable fii  9-patch & /i (7 BeatBox W T ), WAX A RESAA LTI,
RS 5P IERT, Android 23BN X NA, MTEH P T HAART, WAXHERTTEER
SRR X BT, IR R A — KRB IS AR E o X 2R & B R , state list drawable
R ETA 9-patch B & AR AHIR AT 251X

247 BeatBox W H, FTUABRRISCFE RSP ST, WE 22-13 s,
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SENEF Y] intent FI{ES

AT B intent BIEE—ANHT N, FSRE# Android WIERING Sh#%. B AN
NerdLauncher, izf7HITAANE 23-1 iR

9:00 PLUELN

NerdLauncher
Calculator
Calendar
Camera
Chrome

Clock
Contacts
Criminallntent
Drive

Duo

Files

Gmail

Google

% 23-1 NerdLauncher iz 7R K

NerdLauncher 5 FRES tH 58 AR . SORAERESN RIS I8 SN
SEISZN FHRERS YRR AR intent Al intent 13 JE#S, H575 4% Android I FH )& Wnfaf 32 .11y




23.1 4] NerdLauncher i B 379

23.1 & NerdLauncherImH

TE Android Studio /1, ##%$% File — New — New Project... ¢ I EH 0 H . #%£4#% Phone and
Tablet &7 7 F Y Add No Activity, 1 44 %i A NerdLauncher, f344%ii A com.bignerdranch.android.
nerdlauncher, #¢J5/2)i% Use AndroidX artifacts, {37 HAYERIARL B 5E 0 H A,

% Android Studio 5¢ I HHIIRIL TAE, %+ File — New — Activity — Empty Activity fl|##
—AN2S activity, 451X >4 activity & NerdLauncherActivity, J15% & H M JE 3l activity .

NerdLauncherActivity Zf—/> RecyclerView 3 i/ %3 . 7 app/build.gradle F17%
Jin androidx.recyclerview:recyclerview:1.0.0 44 17 .,

A E L 23-1 Fs, f#H] RecyclerView Fift layout/activity nerd launcher.xml H1 A5 J&)
M

K358 23-1  H#r NerdLauncherActivity 7iJ& (layout/activity nerd launcher.xml )

<?xml version="1.0" encoding="utf-8"7>
<androidx.recyclerview.widget.RecyclerView

xmlns:android="http://schemas.android.com/apk/res/android" m
android:id="@+id/app_recycler_view"

android:layout_width="match_parent"
android:layout_height="match_parent"/>

FTJF NerdLauncherActivity.kt, $ RecyclerView X R IEMAE recyclerView i 51289, A
RIS R 232 i, (FEJG24b 3 RecyclerView MIBHESNE . )

RIZ7EEH 23-2 FA NerdLauncherActivity SEP ( NerdLauncherActivity.kt )
class NerdLauncherActivity : AppCompatActivity() {
private lateinit var recyclerView: RecyclerView
override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

setContentView(R.layout.activity nerd launcher)

recyclerView = findViewById(R.id.app_recycler_view)
recyclerView.layoutManager = LinearlLayoutManager(this)

b

AR . AR —YIEs, ATESNnE 23-2 B P R . RecyclerView [ A48 E 5,
PUER T 2N 53
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9:00 PLUELN

NerdLauncher

& 23-2  NerdLauncher ¥ JH# 45 L1

23.2 BRI intent

NerdLaucher i 23 i £ IR G s . (il g shi 248 i E R g shas At -
FIEFREEREFTIF NI . ) ZLSCBLZIIRE, Eam ARG, HWLERTJH I 3 activity.

PackageManager (UL 15 %) A HIRARHUITA 1T G 3 & activity, AJJH 3 activity £Raf
405 MAIN #24EFT LAUNCHER 251114 intent 33 0% #% . 76 22 B 25 H %) manifests/AndroidManifest.xml
SO, ARE LI X AP intent 1SR |

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

e E NerdLauncherActivity 33 activity AR, Android Studio & [ shifsin 7 ix Lt
intent 13 JEAY o

1E NerdLauncherActivitykt H', Frii—4~% & setupAdapter () iYp&%L, SRJ57E onCreate(...)
PRECTP IR E . I PREUR &L 235 RecyclerView. Adapter SEfi| 4% B 45 RecyclerView X}
%o BTE, ERSAER—MNHYIE.)



23.2 @A &KX intent 381

AN, FAIE— R intent 3 M PackageManager A FARHUUCHD T T A activity, /5,
iCs% I PackageManager iR [ 1Y activity A%, UACHSIE R 23-3 s,

X358 23-3 |n] PackageManager #£rif] ( NerdLauncherActivity.kt )

private const val TAG = "NerdLauncherActivity"
class NerdLauncherActivity : AppCompatActivity() {
private lateinit var recyclerView: RecyclerView

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity nerd launcher)

recyclerView = findViewById(R.id.app_ recycler view)
recyclerView.layoutManager = LinearLayoutManager(this)

setupAdapter()
}

private fun setupAdapter() {
val startupIntent = Intent(Intent.ACTION_MAIN).apply {
addCategory(Intent.CATEGORY_LAUNCHER)

}

val activities = packageManager.queryIntentActivities(startupIntent, 0)
Log.i(TAG, "Found ${activities.size} activities")

}

XHL, FATEIE T —NMERMEBEA ACTION MAIN, 2851ih CATEGORY LAUNCHER 125, intent.,

W PackageManager.queryIntentActivities(Intent, Int)Z&iRIFMUE A activity
(FHVCELHAR intent FYLUER ) B ResolveInfo {58, i, PackageManager.GET SHARED
LIBRARY_FILES BELLATHZE SR ANEAE ( SCHRVCECN A RS AR ), S AL AR 0 S5,
TR TR AR EER

iz{7 NerdLauncher W ff], 7E LogCat % M, && PackageManager ik [FZ/DA> activity,

TE CriminalIntent W FHH, Al A intent &% crime 4y, FoA15E0)E G intent, FRIF
HEPEAEERESS intent Y, S5 startActivity (Intent) pREUA EATER S .

val intent = Intent(Intent.ACTION SEND)

. // Create and put intent extras
chooserIntent = Intent.createChooser(intent, getString(R.string.send report))
startActivity(chooserIntent)

XA B, AR JFE TR B . MAIN/LAUNCHER intent 33 8 %%
nTRETCEE St startActivity (Intent) BREUL XA MAIN/LAUNCHER 23X intent #HPCHL .
FHA |, startActivity(Intent) BRECEIRE “J3shCHLEEEN intent AYBRIA activity”, i
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AN R YR M R BICEBa intent B9 activity” . MM startActivity(Intent) pRi%k ( 8§
startActivityForResult(...) %) iR intent B, #/E RGN H R HAR intent S0
Intent.CATEGORY DEFAULT 2871,

FI, WRAEE intent 33 JE #$VEAD startActivity (Intent) sREUA %X AYFET intent, R
FEXT IR Y intent 138 7% £, % DEFAULT 251,

E X7 MAIN/LAUNCHER intent i JE#$ 1 activity J& 8 FHR E B AL &, & B se il rE N
N EZEA A SEAR I TAE , Bl A AR N BN FEAD M, BT DA
CATEGORY DEFAULT 241,

AT Ui, MAIN/LAUNCHER intent i 48 Jf AN —E 42 % CATEGORY _DEFAULT 251, itk
AREPIERT LIS startActivity (Intent) pREUA 2 R intent PERL T2, FRATTHE 1M1 intent
H#%I7 PackageManager 217 A MAIN/LAUNCHER intent i1 JIE 5 1) activity .

BTk, T5EAE NerdLauncherActivity i) RecyclerView #iI& fR i /R A 31K activity B
%o activity #REJE AT DAFON I /R 44 o BRARE RN activity AR )T 3l activity, FR&E44 384
WRLEN 44 -

1E PackageManager iz [Ff#) ResolveInfo X4+, W LIGRHL activity A% HIHAL—2E5T

H4E, i ResolveInfo.loadLabel (PackageManager) k%%, %f ResolveInfo XJZ&HHY
activity FREEHE - RHIERR, AU R 23-4 R .

REZ;EER 23-4 X activity /325 HEF ( NerdLauncherActivity.kt )
class NerdLauncherActivity : AppCompatActivity() {
private fun setupAdapter() {
val startupIntent = Intent(Intent.ACTION MAIN).apply {

addCategory(Intent.CATEGORY_ LAUNCHER)
}

val activities = packageManager.queryIntentActivities(startupIntent, 0)
activities.sortWith(Comparator { a, b ->
String.CASE_INSENSITIVE_ORDER.compare (
a.loadLabel(packageManager) .toString(),
b.loadLabel(packageManager).toString()

1)
Log.i(TAG, "Found ${activities.size} activities")
}

RIG, & X —> ViewHolder HIOK B/ activity #2544 . 734b, Resolvelnfo {5 84 H EH,
XA R S AR G T, R YA A 23-5 TR
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RAD;EE 23-5 SLH ViewHolder ( NerdLauncherActivity.kt )
class NerdLauncherActivity : AppCompatActivity() {

private fun setupAdapter() {
}

private class ActivityHolder(itemView: View)
RecyclerView.ViewHolder (itemView) {

private val nameTextView = itemView as TextView
private lateinit var resolveInfo: ResolveInfo

fun bindActivity(resolveInfo: ResolveInfo) {
this.resolveInfo = resolveInfo
val packageManager = itemView.context.packageManager
val appName = resolveInfo.loadLabel(packageManager).toString()
nameTextView.text = appName

}
TSR S2H RecyclerView. Adapter, GNfCHSIE B 23-6 Ik,

RAEZ;EHR 23-6 S RecyclerView.Adapter ( NerdLauncherActivity.kt )
class NerdLauncherActivity : AppCompatActivity() {

private class ActivityHolder(itemView: View)
RecyclerView.ViewHolder(itemView) {

}

private class ActivityAdapter(val activities: List<ResolveInfo>)
RecyclerView.Adapter<ActivityHolder>() {

override fun onCreateViewHolder(container: ViewGroup, viewType: Int):
ActivityHolder {
val layoutInflater = LayoutInflater.from(container.context)
val view = layoutInflater
.inflate(android.R.layout.simple_list_item_1, container, false)
return ActivityHolder(view)

}

override fun onBindViewHolder(holder: ActivityHolder, position: Int) {
val resolveInfo = activities[position]
holder.bindActivity(resolveInfo)

}

override fun getItemCount(): Int {
return activities.size

}
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FATTE onCreateViewHolder (. .. ) HL5EHi{L android.R.layout.simple list item 1 #fiJsj, simple
list_item_1 1fi RN & FE Android HEZRHL, [Htk, X HLEA{#H R.layout, 1i/&H T android.R.layout.

)5, T setupAdapter () Bk, BlE—4> ActivityAdapter SLFfHE B4 RecyclerView,
AR 5 23-7 Fi7
RIZ7EH 23-7 M RecyclerView ¥ adapter ( NerdLauncherActivity.kt )

class NerdLauncherActivity : AppCompatActivity() {

private fun setupAdapter() {

Log.i(TAG, "Found ${activities.size} activities")
recyclerView.adapter = ActivityAdapter(activities)

-

iz47 NerdLauncher W Jf] . BL1E, WA T activity #R25H) RecyclerView LA HEL T, an&l 23-3
R o

9:00 PUELN
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Files
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& 23-3  ARIEER LAYAH activity
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23.3 HEEITHEIEER intent

1, FRAIE IR intent ZRELHFR activity I AFIRAIER R, 5 FRESZHH P 5
HAT—FNRI, G X R activity . XK FE 28 220 intent 5 Ji5 3l activity .

FAE)H 3 activity 923X intent, TFEM ResolveInfo XJ4H L activity B4 524 .
xLefE H A I ResolveInfo ¥4 AT ActivityInfo HH3kHEL, ( A ResolveInfo &R nf LIk
BOHAAE B, BARIEERNZENSE R, )

BB ActivityHolder ZESEHl—AfidiEWras. A5, R SR FI RIS, i

ActivityInfo X EEdEEE, BI&E— 18 intent IS BAR activity, 0fCHSEH 23-8
F7R

KEZEE 23-8 )i sl HAR activity ( NerdLauncherActivity.kt )
class NerdLauncherActivity : AppCompatActivity() {
private class ActivityHolder(itemView: View) :

RecyclerView.ViewHolder(itemView),
View.OnClickListener {

private val nameTextView = itemView as TextView
private lateinit var resolvelInfo: ResolveInfo
init {

nameTextView.setOnClickListener(this)

}

fun bindActivity(resolveInfo: ResolveInfo) {

}

override fun onClick(view: View) {
val activityInfo = resolvelInfo.activityInfo

val intent = Intent(Intent.ACTION_MAIN).apply {
setClassName(activityInfo.applicationInfo.packageName,
activityInfo.name)

}

val context = view.context
context.startActivity(intent)

}

W, fERh R intent B—3B5, FATILL%E T ACTION MAIN F1FE, & 1AH) intent J& 747
BRVE, XFTREEN AR A 4259, AN, AL G shit ] feeA i Ale ., Bkt
AEBEBHESR, [FFREAY activity AIES B R AR R, I & A G RS sk,
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DML activity 5E T IR T BT S5 o
TEACHDE 5 23-8 v, (il A M4 A0 B X intent B, FRATEEH TLAF Intent pREL:

fun setClassName(packageName: String, className: String): Intent

XA B X intent (7 2UANE . 200, FRATEARIEIEZ Context 1 Class X4
Intent 1k PRAL .

Intent(packageContext: Context, cls: Class<?>)

M PR A A IS IREL Intent 75224 ComponentName, ComponentName Ffd
MBI, £ Activity Ml Class G# Intent I, Fik RErasad Activity 26 H
1T E R EA -

fun setComponent(component: ComponentName): Intent

Aid, setClassName( ... ) RRELRENS [ ShAIEELLIE4, T DI E ARSI,

47 NerdLauncher v FH I 241805 2l — 2L H

23.4 EF5EE#

Android fif FIES5 R ERER N HIZ 1T RAS . 3T Android BRINA s HF TR HERA B
LSS o XRERANTEE W —Ft7 R SR, XIHAiEHF NerdLaucher N f. FE LI
NerdLaucher W HHR SR FHWEEA A C0ES Z 0T, Jokimig s satt 4 24555, el
TAERY

{ES5/Z—> activity 8. FRIEFHAY activity 3 H FR M E activity, I activity F ' RER 153
WA ARG, AR T activity 233 AR S, AR P& B Z 5 activity, $Z[PLREE, RETHissH
FEHER

BRNEEOLT, B activity #57E 4HMES )30, #£ Criminallntent N, JCieflat g gh#
activity, ‘BEARSHAS MBS HIESS . BMETESE 3011 activity A& T Criminallntent W (5 313
fil activity &% crime 45 ), ERIFEWAE SHIES TSN, WK 23-4 PR,

b | -
I_Criminallntentﬁ-% I_Criminallntentﬁ-% I

Criminalintent; ° : —
SE5|E R Rcrime SUSPECT#24 /| ContactListActivity

|

¥ 23-4 Criminallntent {F55

TESAESS THR 8 activity FIGFAL S, P AT DAFEAT 55 N AN SR e 2 e a) ik a1, an
&l 23-5 ffizN o

AERERE [ MainActivity JI 4 CHOOSE [ MainActivity ]

L — — —
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I_Cr%a@nt{?%_i I_Crim?aﬁanﬂ?%—i
I | MainActivity | l MainActivity P

; i AREE
I ContactListActivity : REER R ‘ \@ 35?%
I I
L ———| L _|

K 23-5 AdrlEgE

23.41 TEESHEYH%®

TEAEEMES RSB T, YR (overview screen ) T LITEFRATTAEAT S5 [RI V)4, ]
m, —HIRIRTERERR NG R, REHEE] Twitter MHERE, XEEUS s THAMES . WAER
RN R AN, VREEPIME S AL iR SIS AR A T oK

HEAAZE W, ARTT AFE B sl Lkl il AR YE bR U301 45 . 10, M EBRmalihi A
Jaghas A 3l Criminallntent W o (AR BBAU4S ORI EHIZ, 7H4TIT Android Studio
F1f#) Criminallntent 27 H 3547, )

M crime SR HPIEFATBANRTL, R, HESFERIR] T, 355, MNEwso b
s W5 3 BeatBox W . B, F4% Recents #Z4HFT JFHEYE 5, 4nlEl 23-6 FiR .

923-6 Nougat () Fil Pie (#7) FHYMEYIIF
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IS JE Nougat (API 24 2&) s, MPSERIK 23-6 N5 A2 Pie (API 28
), WEFEBIADMMYEE ( LZMAT%A A Swipe up on Home ﬁlﬁi )o

ANEERE, FPR RN R AT (XEARR ) SCREN TS o X145 400
TN REAL T BIEE R TR activity [PRAR . ARTT LA i BeatBox By, Criminallntent 5 F-, 1% [2151] )i F
(B AR Z 105 2 A8 H AT activity ).

BUERRN S, P R shisk R At el TS5 51 3 LR IR o T RAT55 2 MR 1]
RIS ERITA activity .

A TERE Criminallntent N 5 )5 . FHRJE, R BIHJE crime FIFRFHHT, AR 2
THBRATAY crime JrfH AT T,

23.4.2 RBmHEES

H IR T EAE Y BT 55 A 8l activity, 10 B T EAERAT S R 3 activity ( J057 F )5 3h
B activity ),

1, M NerdLauncher i sl AY{T{A] activity #RZ# 8 i E] NerdLauncher 11557, Wi 23-7
R o

— —— — — — — — — — —

I

NerdLauncherActivity \l NerdLauncherActivity I
MainActivity I

I | I

I I

— — —— — — — — — —— — — —)

[ 23-7 NerdLauncher {:45 H1f2# Criminallntent )i/ [ activity

FUERIAIK A, PSRRI R R TS5 . 285, JA 8l NerdLauncher Jf 155 Criminallntent
N A4 )55h Criminallntent W, BSRRIE 80 TREIRIR T, 2 RRRFTHAEYE BEnt, HAEaE 2|
—MES

Criminallntent i/ FHf¥) MainActivity JBah)E, EREENELHANE] T NerdLauncher 1145,
WA 23-8 . HPE 5 NerdLauncher {545, Rmt2s [0l 2 3 Sl U B 2 Bl £ Y Criminallntent
iilaE d T
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F 3

Criminalintent

[€] 23-8 Criminallntent i/ F7E NerdLauncher {55

FA 752 NerdLauncher 7E851T 55 W5 3l activity, {11 23-9 fifs . 3X#f, s NerdLauncher
Ja ghds i R AT DAk A A CRESs, AP SnT DLd st i U B Ae s 17 i v 1) B Y
ﬁT o

—— — ——— e — ———— — ——————

NerdLaEcrEE_% | NerdLauncher{E5% Criminalintent{£ %%
| I
|

NerdLauncherActivity MainActivity

B
Criminalintent

23-9 il Criminallntent 7E [ BT 55 B 3
AT AEIR 358 activity S ST 55, #5200 intent IT—ra, WS L 23-9 AT/

KREZ;ER 23-9  F intent TAH LS RS ( NerdLauncherActivity.kt )
class NerdLauncherActivity : AppCompatActivity() {
private class ActivityHolder(itemView: View) :

RecyclerView.ViewHolder(itemView),
View.OnClickListener {
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override fun onClick(view: View) {
val activityInfo = resolvelInfo.activityInfo

val intent = Intent(Intent.ACTION_ MAIN).apply {
setClassName(activityInfo.applicationInfo.packageName,
activityInfo.name)
addFlags (Intent.FLAG_ACTIVITY_NEW_TASK)
}

val context = view.context
context.startActivity(intent)

}

SeTE R B R A 5, X247 NerdLauncher i 35530 Criminallntent, iX¥X,
RIS, 4 3] Criminallntent i FHAL F— AL S5, anf&l 23-10 Frs .

s

Criminalintent

somebody stole my yogur

& 23-10  CriminalIntent i FHAL T3l <7 AT 55

15 M NerdLauncher i JHH RECUS 3 Criminallntent I ], W24 — 4 Criminallntent
{£%5 . FLAG_ACTIVITY NEW TASK hra&daiil &4 activity (NAIH#— M4, MainActivity 248
BT =215, HIL Android 23 A IR B FOR TS, A SR AB TS5 .
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MRSz, £ Criminalintent S, FTTFFERE crime HYMIZNATE . AU . (46 FTHRENE U0 8
NerdLauncher, 50 %35 Criminallntent, #J LA, Criminallntent i FHH$TFF ) crime

iEHE T QLI B s

23.5 F NerdLauncher ¥ R%E

BN B EE A sh— AR R A shHAR . Hk, LI Android F54f ( home screen )
#9772 Fl NerdLauncher v 2 8 & —2£, $THF NerdLauncher 3t H ) AndroidManifest.xml 3C
4, 1] intent L UEAFIR LA 2508 S0, A% L 23-10 R,

RAZFE 23-10 &2 NerdLauncherActivity A928%] ( manifests/AndroidManifest.xml )

<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
<category android:name="android.intent.category.HOME" />
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>

7810 HOME F11 DEFAULT 2855 5, NerdLauncherActivity 23 il &) 32 5, % 35
T LER], fEHENHERES, NerdLauncher 28 5%, T AL Al 1650, W&l 23-11 s,

CLUEAd N

Select a Home app
° NerdLauncher

@ Pixel Launcher

Bl 23-11 E&FEEFENH
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MR E S NerdLauncher W4 3540, YKIE RGNS WARE S . B2, M NerdLauncher
Ji 8l Settings W [l PEFF Settings — Apps & Notification 32 HLI0T, $RJ5 MW FIFZE H11%E4% NerdLauncher,
(ISR %)% & A% NerdLauncher, 114 See all apps JEFF513%, BHEEIE . )

#E$E T NerdLauncher 5, 7EN G BRI Advanced B 51158, #E+#E Open by default,
SRJ5 m.ifi CLEAR DEFAULTS #%4H, N UKHHE EFRmfny, MoafRLA FEeE 1.

23.6 FAFEZ: HESES

G TG B NAERBRINL SR EA BB A A7 . BERR R E RSB0 | (LN P S A A2 DL R
BT LT

HERRIE S R E R G B 1) — L R G R IR, L AN AR L 4o 11 DL TR SCR46
PRAIAE 20— (AJREZAS ) PUTLRE. 7E Android R4 H, B PHEREA TS ZE—ANEEIARLK
1517,

Android 4.4 (KitKat) Z i, Dalvik /& Android ¥e/E RS HIMHER REAUML, DEFE R —)
31, #ies A —A> Dalvik FEHANLE SEHBIBE R & o ANik, i Android 5.0( Lollipop ) FF4f , Android
BT (ART ) BUR T Dalvik, © BN IARSERE AL,

R AERT RO, (BRI, Android tH 5B AY AR A AR S — N EREAH
Ko W HAEREE H C AR — R e O, % R W] 2 1 A T Al BRI R

( BARAMF AT IR IR A AN R AR, (HFRATTHEA T FTBRIA AR . Qn 2R S B AN IR R v
AT A, T DS B 24k S8, ML ZiEf2E, Android 24 2R HIEE AT 22 )

B—A activity SEHIEUEE T — D2 A, [Fl—AMES 0k, Xt 2R 5155 rE—
A2 Ak o AF55 HALE activity, XU activity 385 R B A RIA N HIERE , MERRE & 1N I 4
i TR IR 4

R SEFRE G NRE, FLERRETEMTAMUERS LA LA ES, M HE S
IR A4 B, #itn, M NerdLauncher Ji3 %8 Hi5 35 Criminallntent i R}, HEERG QT —
A~ Criminallntent #FF2 DL 2 —/~Lk MainActivity W3R activity BBHMTESS . EBEYESEH, ATDIE
FIXAMESS Wit br 45 4 Criminallntent.

SIHE activity FESS 1 activity FTFERI A AT HESA Al LA Criminallntent Jif AT &R A
NSRBI, BEUTFEEGSEHESHA T,

FTIF CriminalIntent W J], 24T crime T ( S{#II—4% crime it5% ), #RJ5 #idi CHOOSE
SUSPECT ##4ll . XTI R AR LARIERE HFRIER Ao FEED, 1R AF3 activity SHIMA
CriminalIntent W FHE45H . Q2R it AR AR AN ] activity [ U)4%, FH P AT RE AT IE
TEAHFRRITI

SR, BRARN activity S SEPROEAERE R AN IR N AE2S ARG, i HA R A0
AR BRI LS/, activity SCHPRESFNZIZ 50T LS5 WA 23-12 Fis,



23.6 FAFET. #AELHMES 393

|Eriminallntentﬁ% (Criminalintent/Sz Fi#72)

| { MainActivity

I [ Contact List

MainActivity
S]]

| Activity

(Contacts N Fif#%)

Contact List
Activity 2451

Kl 23-12 AR5 SRR —XIZHRR

it — T R AT S MRS, il Criminallntent i Hiz 47T AR, #EABCR AS|FE A,
(UREEZ A, TEFIRAERE Y B A AR R AN, ) % E 5 e m 3] 5w, WS SR AN
o SR R R NS R U SR B IBTE R N .

XA EAEE R, RGESER R AN R P AIESHN I RSN activity FIER A4
SRS o 2 BRI R AR FHHESS o BTS2 5 1 FHIB R AS R AR AL AL activity
S, W 23-13 s
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(Criminalintentz F i#4%)

| MainActivity VamActivi
alnActvity
SEf1

| Contact List
| Activity

lEorEcts_ﬁ'c%_ - (Contacts i Fli##2)
I Contact List Contact List
Activity Activity 2451

| Contact Details
| Activity

Contact Details
______ Activity 2451

Contact List
Activity S2451

& 23-13 PR} LTS

ARTE, FATVEIE TAES 0 7RSS I Uik . A A A B Android BRIAIHEYE 57 e 2
Rigth&, MR, Android W IFRATXREAM. H4h, VRRGZHAIE, Google Play )l H—2E
FROMAT S LAk 28R, SEFs B RO R Ay . IXBER S R R, XM, e
AT BB IEAE A S A b, HAE 5551 Y activity o

23.7 RANEFES]: HEH

#1217 Criminallntent N FHIFZEN FHIE] 535 crime BHERT , FTIHEE SR A B AL 55, RS A
— B IRAES . BN, FEkiE crime JHERT, VRATESLELIETH BN activity AN2ENE]
CriminalIntent i T4, M2 MEE A S MRS, R 23-14 Fis,
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€ Compose @ ® > i

bordevice@igmail.com

Criminalintent Crime Reporl

somebody stole my yogurt! The crime was

discovered on Fri, Nov 16. The case is not
solved, and there Is no suspect.

% 23-14  Gmail b F 7 94T 55

Ll android.intent.action.SEND & android.intent.action.SEND MULTIPLE J33IAY
activity, Pz intent SRR S QIEAM T FIHMESS

X7 R AIR T —AIUAEH & SC#S (concurrent document ) FBTHES . A T IF&SCHY, il
PISHZ AT N s S BN EA T A H T 55 . TR, XFPTT A Z1E Android Lollipop ( API
o 21) ESIAR . SR IH A A, AR AEMEYE A A B & SCRS 1. 7E Lollipop
ZHT, N HBES Raemde e i, 0 A EEAE manifest SCAFHHFEI

Google Drive & & SCRYME SR H B BAr-s2 il F P AT VR EF T -4l 20 S0k . DA
VEBERT VAR, XSO Sn4E activity #RANAES S IAE S5, Gl 23-15 FR .
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My Drive

[ Androd P taerpdt § B Andmid P Sherman §

B runding Request B myandeaid Essay

M seeensho.288p00 F

23-15 £ Google Drive {1:55

WRTZ N FJa sh 2 ME55 , iR WA 750 45 intent ] I Intent.FLAG_ACTIVITY_NEW_
DOCUMENT #5%5, FHJH] startActivity(...) % a5 7E manifest SCPEH, Ol activity #% & 41
F documentLaunchMode:

<activity
android:name=".CrimePagerActivity"
android:label="@string/app_name"
android:parentActivityName=".MainActivity"
android:documentLaunchMode="intoExisting" />

LRI, — SO RS X R — TS5 o (AR & 35645 47 R C A7 6 AT 55 4 [R) B0 1
intent, RGFASFHOIEFATS ) WRTCIC WA BIEFAT 5, 8L intent [FIATHT I
Intent.FLAG ACTIVITY NEW DOCUMENT I Intent.FLAG ACTIVITY MULTIPLE TASK #R%s, 5k
4 manifest SCIEH) documentLaunchMode J&VE(HEk M always.
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23.8 BHERES): NAERR

AR, HER SN H T R A activity BIZFR, FRAMEH T ResolveInfo.loadLabel
(PackageManager) PR#{. ResolveInfo it 55— 2E{UAI4 N LoadIcon () [pR%EL, RATLIA
B N B bR, 1E RS, 154 NerdLauncher [ FH H 57 B FIEA I R 0 B 5
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HTTP 5 E&F5

SRS, BB S TP B A B EICASSIR, B AR IR T
Mo JﬁHﬂEﬂ REFAEF MR . WEHEEER, dzfeijnﬂéﬁmia
2% >) Android 4SRN HTT &, FRATIRAIEHE—1~44°4 PhotoGallery IR . VBRI F 3
W% Flickr A— % P, PhotoGallery REFREUITE R Flickr Pk i o AL E o B 5E
R A AN 24-1 s

9:00

PhotoGallery

%] 24-1 PhotoGallery Jj JH &4 K]



24.1 4|3 PhotoGallery = 399

( PhotoGallery Jif A i JEDhfE, HABE/RARAAIE F o Flickr MG ERZE R 15 &4
A, e S AT BRI 45K )

BT oRAYJLES2# ) FF & PhotoGallery I [ . AN Z , 545527 ~J WA i [l Retrofit &£ 7] REST API
KA R . PAFRI] ISON Fdilt s, Ozl i Gson FEAFATAL Kotlin Xf %, 40T, JLFIrf
W26 AR 55 H 3 TF & B E8 ] HTTP P25 MY, Retrofit fEil Android i JH LAZE I 4 1y )7 217 1]
HTTP 1 HTTP/2 P25 K 55 .

ARG, AR SERAAESS 2 FREL. AT LA Wos Flickr B R BOAREL, ANl 24-2 fis .
F—3, FATPEA T A RBOE SR E A

9:00 PUELN

PhotoGallery

|Atlas Collection Atlas Collection Atlas Negative
Image Image Collection Image
IAtmospheric Entry ~ Keene Stone Deseronto Cemetery
ISimulator at Ames  and Earth Ware rules, 1888, pp.8-9

Manufactory, Keene
New Hampshire

[Earth From Space Earth From Space Earth From Space
[Earth From Space Earth From Space Earth From Space

ERT-S IMG_4706 IMG_4705

Image from page 43 Image from page Image from page

of "A child's dream of 232 of "A history of 83 of "Jessie Grey;

a star" (1871) Hampshire and the  or, The discipline
Isle of Wight" (1900) of life, a Canadian

tale" (1871)

Image from page 235 Image from page Image from page

of "The Waldorf fam- 129 of "Dick 132 of "Bird homes

ily ; or, Grandfather's Boldhero : or, A tale of The nests, eggs and

lagends” (1848) adventures in South  breeding habits of the]
America" (1845) land birds breeding

in the eastern United
States; with hints
on the rearing and
photographing of
young birds" (1900)

Image from page Image from page Image from page 183
134 of "Our bird 81 of "My garden of "Knight's American
Ifriends; containing  neighbors; true mechanical dictio-
many things young  stories of nature's  nary : a description
folks ought to children" (1905) of tools, instruments,
know--and likewise machines, processes
grown-ups” (1908) and engineering,

history of inventions,
general technological
vocabulary ; and

digest of mechanical

E 242  ARFEZERET A AR

241 fI# PhotoGallery 2 8

TE Android Studio /1, #%$% File — New — New Project... ¢ I G EH 0 H . #£4#% Phone and
Tablet BEI 1 F Y Add No Activity, 1% 44 %i A PhotoGallery, fJ4%ii A com.bignerdranch.android.
photogallery, #5 %£#F Kotlin, Minimum API level #£#% API21: Android 5.0 (Lollipop), /5 a)ik
Use AndroidX artifacts, RRFHARBRINAC B 5 i H A o
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%% Android Studio 5Z i BRI TAE, #EFE File — New — Activity — Empty Activity I
—N25 activity, 445X ~4S activity 7 PhotoGalleryActivity, JFi%EH K5 activity,

PhotoGalleryActivity &St fY/Fat AN PhotoGalleryFragment, 145G, FTJF
res/layout/activity photo_gallery.xml, ffi Fi—/> FrameLayout & X & 245 A shA A6 Ja 25
BN FrameLayout BLE#HLA fragment YA ALE, HARR ID &2 fragmentContainer, 41X
Ty 2 24-1 R

REGER 24-1 U fragment 2545 (res/layout/activity photo_gallery.xml )

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

<FrameLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/fragmentContainer"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context=".PhotoGalleryActivity"/>

£ PhotoGalleryActivity.kt 1, B onCreate(...) K%, it fragment 2588 B2 O A HHE
1Y fragment, WIREA, #AIHE—1 PhotoGalle ryF ragment SEFPIHEERIMEIZZRE, ik
I 24-2 i, (ARRARRIOCR, TG RIEESE PhotoGalleryFragment ZRal4F 1. )

RESER 24-2 [ activity ( PhotoGalleryActivity.kt )
class PhotoGalleryActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)
setContentView(R.layout.activity photo gallery)

val isFragmentContainerEmpty = savedInstanceState == null
if (isFragmentContainerEmpty) {
supportFragmentManager
.beginTransaction()
.add(R.id.fragmentContainer, PhotoGalleryFragment.newInstance())
.commit()

}

7E Criminallntent W, 1, 4 7E ragment 2548 ID A findFragmentById(. ..)R%Y,
FATFIWr H bR fragment @%ﬁim? O A PHEE Y fragment, Q5A, A Fﬁﬁ{f‘\ﬁHTo XA
RAVE, RN BRI E SR s B R ge s A0 HE RS, fragment B PRES 2 H S 8 @6
B4 fragment FRF LR INZAFEAE activity .

[FIFERRE A, PhotoGalleryActivity A A[FEMALEEINE . FIW{EZ A onCreate(...)[H
savedInstanceState bundle /&75 A4s . FATAE, IR bundle £ M=y, PEHIFER activity I>"<JIJ
Jadh, NEH fragment BB AT ; WE bundle BEA N2, UL activity IE7E B
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(A TEF O RE R “RAE” J5 ), BRER “FIL” Z iR fragment t 239l 51 2 A0 S H AN
HP 3

IRPF AR, BRI R TR SRR, BARGERRAS, R AATERE

KA savedInstanceState AUE, REEGEICISIZEBLf# savedInstanceState
1 fragment 3815 7 i i 228 F5 EE A ) T AR JRUBE

WRJE Android & ¥, J8H supportFragmentManager.findFragmentById(R.id.
fragment_container) W TE 42 H A7 8 . 45K, BRSGHRAEENR, BN, RIEOlEI2E4s T
CfF fragment, RISZRA T EH fragment 55 PEAFFT3CHE

PAE, FATIRACE fragment #L/&] . PhotoGallery I FH4TE RecyclerView fLEH (fEHIHN
HY GridLayoutManager ) AR IIE R W R o 1 S/ B8N RecyclerView i, THF app
LT 1) build.gradle SCH, @i RecyclerView #8550,  AnfCH%E 8. 24-3 ffizn . SEMURICARR2E
Gradle 3Cf4.

RIZEE 24-3 U0 RecyclerView A6 (app/build.gradle )
dependencies {

implementation 'androidx.constraintlayout:constraintlayout:2.0.0-alpha2'’
implementation 'androidx.recyclerview:recyclerview:1.0.0"

}

POk, W H T EAE O AT res/layout, ¥EH£E New — Layout resource file & —4 7 J&
YRS . B XA v 4 A fragment photo_gallery.xml, i A androidx.recyclerview.widget.
RecyclerView {24 Root element, fTHHTHSCH, 1% H RecyclerView [ android:id (/@ ME(E
He+id/photo_recycler view, 5EMUGE NSRS R 24-4 I/ .

RIZEE 24-4 U RecyclerView Rl (res/layout/fragment photo gallery.xml )

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

<androidx.recyclerview.widget.RecyclerView
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/photo_recycler_view"
android:layout_width="match_parent"
android:layout_height="match_parent"/>

f%)5, B PhotoGalleryFragment 35, SEWIMLHIEARIF5 | RecyclerView MK,
# GridLayoutManager i% & & RecyclerView [ layoutManager. 471, JCifigufidis & Mk —
G (2412 W2 HE U AT Sh 2S5 B AS 5 LIS B R e i ). 5E U BACHS A Cath i A 24-5 P/ .

REGER 24-5 AIEAIfLE PhotoGalleryFragment ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

private lateinit var photoRecyclerView: RecyclerView
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override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View {
val view = inflater.inflate(R.layout.fragment_photo_gallery, container, false)

photoRecyclerView = view.findViewById(R.id.photo_recycler_view)
photoRecyclerView.layoutManager = GridLayoutManager(context, 3)

return view

}

companion object {
fun newInstance() = PhotoGalleryFragment()
}
}

iy 2] Z i, & 121T PhotoGallery W H . WHR—VIIEH, AIIBER—M=HME.

24.2 Retrofit M4&EIZE X

Retrofit /& Square /2 Al B FIAE 1 — D IFEE . AAT I, B HTTP % F ikt el
42 OkHttp J#

Retrofit 1] L FHSR A HTTP M2, 45 Retrofit— MR EEIORE LT, B R 11528,
Retrofit {45 LT SZIRAE &S HTTP 385K, &) HTTP i 45 5 REfHT —1 OkHttp.ResponseBody.,
SR, OkHttp.ResponseBody Joik HAEMHH . IRELG R4 A O W T 2R B2 . M i
AN A, A LA — e R S L B A o RIS, FEVEES LS SR T AR LA S A PR £ e i
FERTECERT, Retrofit 3 nT AR MR E1 745 A B S AU A BG4 T

£ build.gradle LI, BN Retrofit fKH5T, WCISIE R 24-6 iR . SERUE, 03[R Gradle
Bl

RIZ;EE 24-6 7SI Retrofit {48 ( app/build.gradle )

dependencies {
implementation fileTree(dir: 'libs', include: ['*.jar'])
implementation"org.jetbrains.kotlin:kotlin-stdlib-jdk7:$kotlin version"

implementation 'com.squareup.retrofit2:retrofit:2.5.0'

}

5 Flickr REST API 28 H 2, JeRECE Retrofit PHUIE Box URL M TLNZS ( Flickr £ ),
i Retrofit TR ERZ AP, MFEIFAACAT, SURCIVERA, R, ROTSEIERE D E
Flickr if2K , DI R FFMEENT HTTP Wi o B ——30 P 5 BdR S5 A o0 o AR R 2 T 2 0 R P
S
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2421 FE X Retrofit API #£

SR T2 S PhotoGallery N FHTE E2H APL T . %6, QIE— M7 APT IS AYH L.,
U H THE O, A#Hd com.bignerdranch.android.photogallery, i%#f New — Package =& 5.9 .
A4 X AHEL N api.

Tk, 1 api HrEl LA I— Retrofit API#E T, /2 (# F Retrofit A AR Kotlin $2
Mo 7Em H T EA AR api U2, 4% New — Kotlin File/Class 283000, kind FhifE2
BUORES File ANZ, BIEE—A44 0 FlickrApi B3P ARSI L 24-7 B/, 7E FlickrApikt XA,
FE L —%0 FlickrApi MEET, FRRIN—MUR GET iKY Rk

RAZEE 24-7  FRHN Retrofit API$210 (app/FlickrApi.kt )
interface FlickrApi {
@GET("/")

fun fetchContents(): Call<String>
}

WRTFTFEFA Call, icF%EEE retrofit2.Call,

BT B B PRBICER N N 2 —MEEE I HTTP 3R, /U] HTTP &K 7535588, H
1E 2 1F Retrofit, APTHZ 78 LA RETIL 2 MR — 1~ HTTP 15K 2888( XY HTTP 3fiin] ),
— B UL HTTP 355k 2884 @GET . @POST. @PUT. @DELETE MI@HEAD.

RS, @GET(/"): M ER I fetchContents () FREGR [FIAY Call At & M—1
GET iR, F4FH" /" 3R — M HExTBR1E URL—%XT Flickr API 3 25 56 URL SR UMM RTES 2
KEH HTTP RO AR AR . 1L, /" M BR AR A R & AR a2 it
F9%E URL,

i Retrofit P45k BRIAZR 2R Al —A™ retrofit2.Call X4 (—ANATHATHIMEZEIER ),
PAT Call MIZER 2R B — IR Y HTTP P45 R . (tn] AFCE Retrofit 3% [7] RxJava
Observable, {HiX#HARFIHETEW;, )

Call Wiz RIS HURATAZAL, Retrofit £ T 514k HTTP Wi b7 4504 J e 2 2 7[RV ARE 1 A5 4
A, Retrofit BRINSAE HTTP Wi 54 5 7 51146 A —4> OkHttp.ResponseBody X4, #85
Call<String>giie & if Retrofit, IR /& String XF4, Mi A& OkHttp.ResponseBody X4,

24.2.2 ¥JiE Retrofit 35 HBiE API 32451

Retrofit S 7 57 SCHUMBI VR APLHE SEBi] . ST LRy APT % AR M 285K, AR
7 % Retrofit SCIUIFSLHIMLAR) FlickrAPi %17,

B, I E—1 Retrofit 24|, $TJF PhotoGalleryFragment.kt 3Cf4:, 7E onCreate(...)
PRAE, ety — Retrofit %52, SRJ5 B AIEIF LR FlickrAPL #5210, QfRA I L 24-8
JR
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K158 24-8  fdiH Retrofit XI5 B4 API 3£ ( PhotoGalleryFragment kt )
class PhotoGalleryFragment : Fragment() {

private lateinit var photoRecyclerView: RecyclerView

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

val retrofit: Retrofit = Retrofit.Builder()
.baseUrl("https://www.flickr.com/")

.build()
val flickrApi: FlickrApi = retrofit.create(FlickrApi::class.java)
}
}
Retrofit.Builder()&— ik, W AR EHECE A H Retrofit S50, SR)E, fiifH
baseUrl(...)REdRHEEE5 Rl AL URL i, BP Flickr F 70, X BB AT GEAY TR 5

—/l\%ﬁltﬂ URL 1Y https://PM, —~/2 URL J5THAI/AEXT A4S (FRIE Retrofit REIE AN API #2
F1 BB AEAY AR XS 42 2 3% URL | ),

fiiffl Retrofit.Builder () XRS5 E , SRIG VA build () PRECS IR [l —AN Bl & 41
Retrofit 5L, 47 T Retrofit L2 )5, #in] LA ERAIEIRE) APL#E D56 T, &, Retrofit 7E
2'% RS AT RS —H I, EaEEt T iox s, FE/RIEA retrofit.create(...)

A I HARE APTHz O £ B2 Sk 8 Retrofit SR8 € 15 L, Retrofit /K\@Jﬁ%%ﬂ
%—AE%*Eiﬁﬁ%ﬂ%mAmﬁﬂo

SN String 2 RYGE R3S

Z AT, Retrofit BRIASHE R 2% 0 i £ [ J¥ 51146k OkHttp3.ResponseBody X4, {HZE
B I N B, PR R AR S, ZLE Retrofit FHE £ i N KicH K S146 A
String 281, F4#: Retrofit Xt 4 Z 48 i — B IB R RIS IREE

BRI 038 Q0T ResponseBody Xt 4 fifthith h At Xf G 2680 L AR AT LA [ 8 S8
RIS, (HX BORTFEL, Square #2117 —4~44 K scalars converter FYFFIREHRISHRIFL g, I
AT LR EHE Flickr X133 1] Fr) 1o 26 i 1 250808 57 5114k k- String X 5245085

BLfi ] scalars converter, B /EZEAEN FIALELAY build.gradle ST A MK, AnfRASE
24-9 iR, [ARE, BN, e Gradle S0,

RIZEEH 24-9 U3 scalars converter {46 ( app/build.gradle )

dependencies {

implementation 'com.squareup.retrofit2:retrofit:2.5.0"'
implementation 'com.squareup.retrofit2:converter-scalars:2.5.0'

}
BAE, WIS 24-10 Fizs, BEE—A> scalars converter 2471, SRIGHEE NN Retrofit X142,
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RIZEE 24-10 25 Retrofit XF 4 U5l scalars converter 3£ ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

private lateinit var photoRecyclerView: RecyclerView

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

val retrofit: Retrofit = Retrofit.Builder()
.baseUrl("https://www.flickr.com/")
.addConverterFactory(ScalarsConverterFactory.create())
.build()

val flickrApi: FlickrApi = retrofit.create(FlickrApi::class.java)

}

Retrofit.Builder AYJ addConverterFactory(...)R¥FF%— Converter.Factory
S, AR 2 R g T R AT ) AR [ — AR B R S AL R S, Scalars-
ConverterFactory.create() iR [\l—/> scalars converter T.) SEfi] ( retrofit2.converter.
scalars.ScalarsConverterFactory ), #RJEXANT.) 2450 Retrofit #2275 HRAt—> scalars
converter £,

BARSEE, BEARVRFEE Call<String>fFA FlickrApi.fetchContents () PRELAYIR [MIZEH
scalars converter ] gios#R i —FAF R EHR L4524 (retrofit2. converter.scalars.
StringResponseBodyConverter ), /5, 7EiR [ Call 455K 2 A, Retrofit XJ 452 XA~
B AT ResponseBody X464l String %42,

Square i Retrofit #2fit T HA— SRR BRI AL 28 . RS e, FRATIA (A Gson 42
U A

24.2.3 HITRLZIFR

AT, FAT—EHAERCE MK . BE, MRFE AR ZIA TR T . PUTRIZEIE R 4 ik
Mk, 1o, A fetchContents () PRV — MUETTHITMZIERAY retrofit2.Call
X5, WRASIE B 24-11 IR

REBER 24-11  GlE#— Call ik ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {
private lateinit var photoRecyclerView: RecyclerView
override fun onCreate(savedInstanceState: Bundle?) {

val flickrApi: FlickrApi = retrofit.create(FlickrApi::class.java)
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val flickrHomePageRequest: Call<String> = flickrApi.fetchContents()

&, PR FlickrApi Y fetchContents () BREUTTAEHATMESIF R, iR Bl —FE
WJ%%*E‘J Call<String>XJ%t, SR, HRILEMBTHITIXA Call X4, FETIRAIEA API
P (FlickrApi) Fil Retrofit X742, Retrofit #5E Call XF 42 PIFRAN .

F T HATIRE M AR EY Call X4, 7 onCreate(savedInstanceState: Bundle?) ;"fllﬂ
H enqueue(...) %k, I A—" retrofit2.Callback S, H4b, HEIM—1 TAG H
IrfEfE ﬁ%ﬁ El o GRSV B 24-12 PR

RIGEER 24-12 FAPATMLEIEK ( PhotoGalleryFragment.kt )
private const val TAG = "PhotoGalleryFragment"

class PhotoGalleryFragment : Fragment() {
private lateinit var photoRecyclerView: RecyclerView
override fun onCreate(savedInstanceState: Bundle?) {
Qéi flickrHomePageRequest: Call<String> = flickrApi.fetchContents()

flickrHomePageRequest.enqueue(object : Callback<String> {
override fun onFailure(call: Call<String>, t: Throwable) {
Log.e(TAG, "Failed to fetch photos", t)
}

override fun onResponse(
call: Call<String>,
response: Response<String>

) {
Log.d(TAG, "Response received: ${response.body()}")

}
1]

}

Retrofit KA BB A B2 /) Android 222 FEELI]

(D) AAE 5 B4R LA THRERT TS5 o

(2) AUAE FZAR Ak UL TR A

Call.enqueue(...) PREPATREMEIERE Call X4 . mkigniE, CRERAL%ELD
PUTMLAR Y L.*UJ%BH:I Retrofit BHLMIAREL, R5EEAHHL .

RIS TE — N TAEFSBA\Y . A Call.enqueue(...)BR%L, #i&il Retrofit JEAR M M4

THRAL S A B ) TAEE 55 ASI L . f/J\TU\*U\{RjJﬂg/\IﬁEE%, ik Retrofit P HATEA T,

E@J{% S5 BAF . (35 25 M Tie R A B S S22 )
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PR £ TR 75 EE H 2 mm 1 [l 2 5 R AR s A% 45 enqueued(. . . ) BRZLAY Callback
SFRUE . METERIE G G LFE F5EUG, Retrofit 2R AN [R)E 0 I8 FH F2 262 b A AS [ [B1 4 R
Be QR g 1 B K F A S5 #, BEIEAT Callback.onResponse(. .. ) sRkk; 70, #t
P callback.onFailure(...)rR%T,

Retrofit {41625 onResponse( . .. ) FR4XI% Response 1A HLgl 2 25 3% [A1 45 HL N 25 45 SR 4
RBURPRTE APT 43 0 L35 B 082l —2 , X B, fetchContents ()R A& Call<String>,
Kt response.body ()& B2 String ZERIEHE

1438 %4 onResponse () #ll onFailure () BEEUY Call X Rt 2Ry LR MEiE KA Call
X5,

PRATLIE A Call.execute () BREUIE ZHATIZ IR, (HELRUEM LG RIZIT1E G H 4
b, AR UTERFE |, dis 11 301, Android AN ARVFFE FLFE AT M5 R XFERIAERT
1155, WHRSRITNZ, Android 24t NetworkOnMainThreadException 54,

24.2.4 FREVMLE{E AR

TS, BT SE I WA RS AR o TE A P — R, AT AR
I JHAE SRR At A A

FLHUAS 25 (8 FAL PR , /6 7E manifests/AndroidManifest.xml SCHFRPEINE, , A/ CAS T 5 24-13
NS

RIZFH 24-13  FEECE SO AN M2 FIAFR ( manifests/AndroidManifest.xml )

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.bignerdranch.android.photogallery" >

<uses-permission android:name="android.permission.INTERNET" />
<application>
</application>

</manifest>

s, AT B, Rk, Android # INTERNET AR AAEGRPEARR . XAE—%,
HEAE manifest SCPREAMCN A, sl LB T T o MiA LefEi AR ( HeingRIos &
B ), WERTZ S B T2 N i T sh A il

iz47 PhotoGallery [ 1] W&l 24-3 ff7R , VR IZREE 3 Flickr 3 51AY HTML A ZE0 | Logeat
% H . (LogCat i H i & 285 BIR A%, Morfdrsk, mIfliH TAG Wik Hakmh. XH, 7EH
I RAER, /R0 LU% A PhotoGalleryFragment i, )
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Logcat -

i Emulator Pixel_2_API_28 AlJ com.bignerdranch.android.plf§)  Verbose [ | Q- PhotoGalleryFragment| ® Regex No Filters <]

2018-12-18 15:55:21.784 17382-17382/com. bignerdranch.android.photogallery D/PhotoGalleryFragment: Response received: <!DOCTYPE html>
<html xmlns:cc="http://creativecommons.ora/ns#" lang="en-us" class="no-js fluid html-sohp-slideshow-view is-hanukkah-day scrolling-layout ">
<head>
<meta property="fb:app_id" content="137206539707334" />
<meta property="og:site_name" content="Flickr" />

<meta property="og:updated_time" content="2018-12-18T20:55:22.4852" />

[ TR A =)

<meta name="robots" content="archive" />
<meta name="googlebot" content="archive" />

v e

<script type="application/ld+json">
8¢

“@context": “http://schema.orq’

¥l 24-3 Logcat 1A% Flickr.com [ 1T

2425 (FHAECEENEKMN

T, WA SIS AR S FE fragment L, 4k&i22>) 2Z i, S Retrofit fit B/ AL AT APIEE
ARG B — AN B R

B E#—1~%4 4 FlickrFetchr.kt BT Kotlin X4 5, BM—AJ@MERAE FlickrApi SE4),
SRJ5, M PhotoGalleryFragment HLi Retrofit Fil B QAL API 422 1 S (A UL &2 i 252 1)
init PGS E L, FAEEOR flickrApl MR BRI IE MR/ P17, RIHE flickrApi
A FlickrFetchr RIYRAA B HE—ALAMRET I HEIE

WFRSEEE, FlickrFetchr ZEAY AR ANARAS Y 5 24-14 iR,

RALEE 24-14 £ FlickrFetchr ( FlickrFetchr.kt)

private const val TAG = "FlickrFetchr"

class FlickrFetchr {
private val flickrApi: FlickrApi
init {
val retrofit: Retrofit = Retrofit.Builder()
.baseUrl("https://www.flickr.com/")
.addConverterFactory(ScalarsConverterFactory.create())
Lbuild()

flickrApi = retrofit.create(FlickrApi::class.java)

}

[M%] PhotoGalleryFragment, MEETCAAY Retrofit il BACHS, AMRADIEEA 24-15 iR, X
WF, RIS A RSN . B 20, F§)5 FlickrFetchr U588 LF 1.

KHEZ;E8 24-15  MHIBR Retrofit FLE ALY ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

private lateinit var photoRecyclerView: RecyclerView

override fun onCreate(savedInstanceState: Bundle?) {
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super.onCreate(savedInstanceState)

1 £ite £it = fit Builder()

~build()

val flickrHomePageRequest : Call<String> = flickrApi.fetchContents()

}

EFok, I FlickrFetchr BLRHI—14 fetchContents () [MIBREL, EPHAUR Flickr
FUPZI Retrofit APT AL, ( KHS4HMEIGITLLA PhotoGalleryFragment &k, FEfLE
R, RIS R 2 24-16 TR )

RAZHFE 24-16 ¥l fetchContents () R4 ( FlickrFetchrkt )
private const val TAG = "FlickrFetchr"
class FlickrFetchr {
private val flickrApi: FlickrApi
init {
}
fun fetchContents(): LiveData<String> {

val responselLiveData: MutablelLiveData<String> = MutableLiveData()
val flickrRequest: Call<String> = flickrApi.fetchContents()

flickrRequest.enqueue(object : Callback<String> {

override fun onFailure(call: Call<String>, t: Throwable) {
Log.e(TAG, "Failed to fetch photos", t)

}

override fun onResponse(
call: Call<String>,
response: Response<String>

) {

Log.d(TAG, "Response received")
responselLiveData.value = response.body()

o]

return responselLiveData
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1E fetchContents () BREUHE , 1 55524k —> MutableLiveData<String>2s %% IR 45
responselLiveData 7ZZ &, ARG IEINHL Flickr 3= 0T N 25837 K In AAT 55 A3, I 57 B3R [9]
responseLiveData ( W45 iERPFITTRMZAT Do TR, FEMGIERILS RIILS R G, WIE
responselLiveData.value JF A MR, WX, HABZEU PhotoGalleryFragment &t
fEWZ¢3] fetchContents () BREIR WA LiveData, JfaReZeUses) 04 i v 45

5, fetchContents () BREGR IR TCIAE L) LiveData<String>, AIf&EK () LiveData
MRS EANEXINRTE, DI HAN NS, LiveData BLANEIE I S R dr— A F7 10l o

E PhotoGallery W I HL, FlickrFetchr 728 7 RH AR A CAAHD ( BIAE HO&— /N4,
BRI LE S AW 58 ). fetchContents () BREHE MG K IAAESS NS, SRS HOZE S B %€
TE LiveData H, BU7E, N FHH A HABZH A, i PhotoGalleryFragment ( o4t ViewModel
activity 55 ), WEREE AN FlickrFetchr SEfl, UMM IRISEI A EdE T 2T Retrofit J&ft
2, BAEMIREE, BN,

AT B 24-17 Ff 7, §E35T PhotoGalleryFragment, ffif] FlickrFetchr {£4x— 0%
HREMIETT

XHZ;5 8 24-17 ¥ PhotoGalleryFragment H{#i [} FlickrFetchr ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

private lateinit var photoRecyclerView: RecyclerView

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

1L £1ickeHomePageR . Call<Stri — flickrApi. fetchC 0

1 : 1
T 7

override fun—onFailure(call: Call<String>, t: Throwable) {

val flickrLiveData: LiveData<String> = FlickrFetchr().fetchContents()
flickrLiveData.observe(
this,
Observer { responseString ->
Log.d(TAG, "Response received: $responseString")

3]
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WA MBS AR AT T Google N FAEF R T HUERE R G ER . BIAE, FlickrFetchr %
AEREREH . XA G FERERE T N — D MR RS 2 . AR B E, &
SEIERERSS i, EEPALE X ANl RIS PR AT A5 R R . U1 AU AL R R BRAT (@)%
FKACHMISEEL), T2, REERPATT .

BUAE, NTHBAEARAR E Flicke MIZIR S & i, KRR FIE AR EE 2247 B A H AR
PERL, BRI, 2R 2 th O R 00 5 il B M 7 BRI o Ao ek AR AL, T LAY
HABAEHT DL 38 T R B O

FROGEATI o ISR L, RV IZAEF 3 Logeat # M P TEPAY Flickr £ TTAZE (8] 24-3 ),

24.3 M Flickr 32 EX JSON #i1&

JSON (JavaScript Object Notation ) JEITAEFAT IR M —Fh &g =, JLHEHT Web
55 o

Flickr 4243t 7 48 M58 K JSON API, W M flickr.com/services/api/SCES LA B {# AN . 78
AN AT I APT SCRY T, #%51 Request Formats 5136, FoAlT T8 A A B REST
R4 . A SCRY45%0, REST 1 API i s, (endpoint ) S api.flickr.com/services/rest/, [FII, A LATE
I AR Flicke SR T7 8k

[m] 3] APISCRY 0T, $831 API Methods #1135 1] FVR 53 interestingness X 3 Jf#& 2 flickr.
interestingness.getlist 7k, miiifr A Z . SCRFZ I kiR . R IRE A%
2| flickr A BBE R, X G472 PhotoGallery N FH 7T 2 71k .

getList HikTREME—SEUE— APl key, NIRIFE, 13| flickr.com/services/api/ ¥ 11T ,
By AP keys SEFEHEATHITE (FROMPESE ) VRATRABSSRIT HIE— D HERMEHIE APLkey.
HIERIN)R, I3RS 4172 1bgafa75bf6d2cb9af54f937bb70 X FEAY API key., ( HiiE API key i},
AT B — R VTR P 5 SR E 7Y Secret key X BATGEE, ZBSHIAT, )

#45] APL key J5, W] E4%I] Flickr I8l 55 A — RN IR LAY GET 5K

https://api.flickr.com/services/rest/?method=flickr.interestingness.getlList
&api key=yourApiKeyHere&format=json&nojsoncallback=1&extras=url_ s

Flickr #RIAR 8] XML A& . ZEJA5 AR08 JSON #dfs, st Zmplige format A
nojsoncallback %k, i% & nojsoncallback & 1 5l/&457F Flickr, 1R [0l %I A A 45 A
INEA G S . XA T Kotlin AN EE -

BEM N url s [ extras ZEUE5F Flickr, i /N E A, —HF 8245 & 4149 URL,

S AR g, ISR AP key B4t yourdpiKeyHere Ji M1 4, 1R, WiRER
FN4nP 24-4 Fr7n iy JSON IR R % 4
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C @ https://api.flickr.com/services/rest/?method=flickr.interestingness.getList&api_key=xxx&format=json&nojsoncallback=1&extras=url_s

{"photos":{"page":1, "pages":470, "perpage":100, "total":"46927", "photo":
[{"id":"44569688660","owner":"24231108@N08", "secret":"3ee8cb884e", "server":"4839","farm":5, "title" : "WWII
141.B4.F1.1","ispublic":1,"isfriend":0,"isfamily":0,"url_s":"https:\/\/farm5.staticflickr.com\/4839\/44569688660_3ee8cb884e_m.jpg", "height_s":
"240”,”width_s”:"193"},(”id”:”11194024914",”owner”:”12403504@N02”,”secret”:”91553593ca”,”server”:"5473”,"farm”:6,"tit1e":"1mage taken from
page 38 of 'Rambles round Rossendale. (Second

series.)'", lspublic":1,"isfriend":o,"isfamily" 0, "url_s" https \/\/farms statlcfllckr com\/5473\/11194024914 91553593ca _m.jpg","height_s":"1
83", "width_s":"240"},{"id":"11124570594", "owner": 12403504@N02 "secret":"ef8daa94a0", "server":"3670","farm":4,"title": "Image taken from page
109 of 'The Doctor's
Dozen'","ispublic":1,"isfriend":0,"isfamily":0,"url_s":"https:\/\/farm4.staticflickr.com\/3670\/11124570594_ef8daa94a0_m.jpg", "height_s":"55",

"width_s":"240"},{"id":"11273449483","owner":"12403504@N02", "secret":"65e47016b8", "server":"3711","farm":4, "title":"Image taken from page 27

of 'Eng Pictures awn with pen and

pencil' publxc i1, lsfrlend :0," 1sfamxly 0, "url_s":"https:\/\/farmd.staticflickr.com\/3711\/11273449483_65e47016b8_m.jpg", "height_s":"175
,“width "240"},{"id":"11225189606", "owner" 12403504@N02","secret":”fleZaQBSa","server”:"7442”,"farm”:B,"title”:"Image taken from page

206 of A Mldnlght Mystery A
novel'","ispublic":1," Lsfrlend :0," 1s£am11y 0, "url_s":"https: \/\/farmB statlcfllckr com\/7442\/11225139606 ff122a485a m. ]pg . helght s":"240"
Nepideh on

M1EQUY fMiAN.11244027004" \12407ensanngt o 37100 ne 4 neien 225

[ 24-4  JSON B 4]

A, SRR AT Flickr 32 5T AYIRRIARAD , 417 M Flickr REST AP AREUR A 2R i &
R T . B9, 7 FlickrApi £ 00 B I—ANpR%. [RIRE, X B yourdpiKeyHere B AR B
C i APLKey. IUFE, JCAetHX]BéAR 247 cp A 400S URL £S48, (FH)E, FROTSHX i)
SRk, DA X DHE . ) afRA%HE R 24-18 IR

KADEER 24-18 SORHUE M43 K (api/FlickrApi.kt )

interface FlickrApi {

QGET(" /")

@GET(
"services/rest/?method=flickr.interestingness.getList" +
"&api_key=yourApiKeyHere" +
"&format=json" +
"&nojsoncallback=1" +
"&extras=url_s"

)
fun fetchPhotos(): Call<String>

HE, XEFEMREMNSECH nethod, api_key. format. nojsoncallback fll extras.

Tk, BH FlickrFetchr B Retrofit SEBIELE U, 15 URL M Flickr ET512N

e API i, P fetchContents () BREM 444 fetchPhotos(), JF7E API #10 FiEHIHY
fetchPhotos () BR%L. ARSI . 24-19 R,

KAZEER 24-19 T B3 URL ( FlickrFetchr.kt )
class FlickrFetchr {

private val flickrApi: FlickrApi

init {
val retrofit: Retrofit = Retrofit.Builder()
.baseUrl("https://wwwapi.flickr.com/")
.addConverterFactory(ScalarsConverterFactory.create())
.build()
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flickrApi = retrofit.create(FlickrApi::class.java)

}

fun fetchContents{)fetchPhotos(): LiveData<String> {
val responselLiveData: MutablelLiveData<String> = MutablelLiveData()
val flickrRequest: Call<String> = flickrApi.fetchContents{)fetchPhotos()

B, IRZEMIE URL /& api.flickr.com, {HSCPRE;RAYR api.flickr.com/services/resto iX
W, KEMTE FlickrApi M@GET MEfFHL, IRCLEFRE T services Fil rest #B53o 76 & H M2
SRZAT, Retrofit 2AUALIETE@GET VA B 19 BE AR FTHAD {5 S BN 2E URL |

)5, B PhotoGalleryFragment 28304, ANFPRHL Flickr W) E TN Z, HimiE
fetchPhotos () # BREC SRR T AT 8B I o FIZBT—FF, YRETFSIEIR BN 254 String 48
o AfCHSYE B 24-20 BT

RAEZ;EER 24-20 JHH fetchPhotos () PRAL ( PhotoGalleryFragment kt )
class PhotoGalleryFragment : Fragment() {
private lateinit var photoRecyclerView: RecyclerView

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

val flickrLiveData: LiveData<String> = FlickrFetchr().fetchContentsPhotos()

}

i1 PhotoGallery i FH . 7] 7 #!| LogCat % 11 /1) Flickr JSON %54k , 4n[&] 24-5 7R o( #£ LogCat
{8 RHE P4 A PhotoGalleryFragment 1] LI 5 A 4% )

Logcat

= ¥ L
~i
¥ @8 Emulator Pixel_2_API28 A}  com.bignerdranch.android.plfe)  Verbose Q- PhotoGalleryFragment Regex No Filters ks
g @ 2081218 16114106031 16636-18630/con, bignerdranch.android.photogallery D/PhotoGaLleryFragnent: Response received: < photos" ( page": 1, “pages": 10, "perpage: 100, cotal : 1040,
g @ ephoto 1433288807", "owner" :"144429258@N06" , "secret" : " ff6cd9cas3" , "server": "4859", “title":"2018- i,
5 @ turls Kr. com\/4859\/31433288807_f f6cd9cas3_m. jpg"
& “serve Alcohiol Epidenic Anongst College Students
3 secret "0ur Favorite Patch Pets
4"
Use Soft wraps [

"'55774467@N02", "secret" : "a69997b492", "
kr. cnm\/4897\/31433292327 a69997b492_m. jpg"
2018-12-18_04- lZ 40", 1spuhl)c :1,"isfrier
31433296667", nwner :"'96536696@N00"

1962¢7ece3 . Jpg
“ispublic":1,"isfriend”

M 2: Favorites

flickr. con\/4871\/31433296667_9c4f8e90
|| Ga . “owner": "149561324eN03", "secret": , +"Nachricht von Rand des Sonnensystens”,
“isfamily rl_s":"https: \/\/farms staticflickr. cam\/4889\/31433297747 bfeb73332c_m. jpg", "height_ width_s":"240"}, {"id":"31433208857" , "owner" 157239mz@ms
i “secret":"4d71107421"."server":"4862"."farm":5."title":"Record bv Alwavs E-maillImacel. 2016-01-06 13:50:36" 15nubhc H Jsfnend :0."isfamily":0."url s":"httos: \/\/fams
P;4:Rin  2TODO | = 6: Logcal @ Profiler 1m Build Terminal

Q) Event Log

[l 24-5 Flickr JSON % ¥z

(m@mﬁﬁ%ﬁ% e @%ﬂnﬁx@]*ﬁ)lﬁl 24-5 WAL, WA o BDLER AT

AEREE, PTRETCIE MR /R HAGE A, B, BREH CIRE . ST, TR N s e A6
o)

A EEGHT, Android Studio /) LogCat % A JCIA50A T s o AHAT A JSON FAF H 5238 N4,
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TR AR O, sl S A 24-5 7R Use Soft Wraps #2411 612% Logeat IN%S .
BRI Flickr JSONGR IS SE, i anfof{di FHWE? FabBHADE S —F, BIHAAEA B
LA, A1 EZE R PhotoGallery L FHAIHEAIEAIZE 4 GalleryItem, & FEZHIK
PRAFE R — e @b 8. B title . A ID FIE 9K IE URL,
Bl GalleryItem HEAIFAANTHUCES, anfCADIE R 24-21 FR.

REBEER 24-21  QIEFEARINTS2E (Galleryltem kt )

data class GalleryItem(
var title: String = "",
var id: String = ""
var url: String = ""

)
SEMARIIE X GBI S, HE TR AL 55 R FEA JSON ff AT Kt o
R FF5I{L JSON iz

W YEASF LogCat H B/~ Y JSON KdixfE LAG 52, S 23 4% 0] 42454 =40 J5 PR TER HE Ok
ZE RN 24-6 FTR

JSON text ; JSON objects ; Model objects
{ : :
"photos": { : :
"page": 1, : JSONObject : FlickrResponse
"pages": 10, : { stat, photos } : photos: PhotoResponse
"perpage": 100, : .
"total": 1000, : I
"photo": [ : “photos”
{ : :
"id": '"9452133594", + \
"owner": "44494372@N05", . . :
"secret": "d6d20afo3e”, ! JSONObject : PhotoResponse
"server": "7365", : { page, pages, : galleryltems:
“farm': 8, : ..., photo } : List<Galleryltem>
"title": "Low and Wisoff at Work", : I :
"ispublic": 1, : “shoto”
"isfriend": 0, : P
"is-family": o, : * :
“url_s”: "https://farm8.staticflickr.com/..” H H
}oee :
{ :
"id": "16317817559", H
"owner": "44494372@N05", ]
“secret": "137d97804f", | : Y
"server": "8683", : ]
“farm": 9, : ~ :
"title": "Challenger as seen from SPAS", JSONObject H Galleryltem
"ispublic”: 1, {id, owner, ..., : Id: String
"}sfrlgnd": o, title, ..., url_s } : title: String
isfamily": o, P . url: String
“url_s”: "https://farm9.staticflickr.com/..” :
}
1
3
Hotat": Mok"

K 24-6 #3405 1) TSON %l
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JSON X4 lt— RN E1E{ YA N, JSON Bt & el 1 HE SRITH JSON
MRHNF . MBI ETERZEHR LR

Android $#24E T HR1E orgjson fU, HLA —L3SnT LB LA £ M@EHT JSON £i4l (Hban
JSONObject 1 JSONArray ). Aid, —EEEREHAYITF & A D1 CAEE T4/ JSON FE, W LI JSON
SCACHN Java Xt 52 B AR

Gson B /ZIXFER— . Gson AT LAFE R A B4 JSON Bl fi# A h Kotlin X4, XFE—%,
PREA 5 ATA0] JISON Bl AT AAS 1o VR U2 X Kotlin ZEH1 JSON X4 4544 Z [A] )
Wi e R, HARMASY Gson ABEFLLF T .

Square &[]} Retrofit 5E il T Gson B sy . {d ] Gson 1 Retrofit Gson a4/ ,
VR T BLAE N FIARHE T 1Y Gradle SCOEELASINE T ZERCS, QnfRASTE 5 24-22 fits . [FIRE, WSnoe
WU, 1243 F2 Gradle SC{F

DB 24-22  F3IN Gson {5 ( app/build.gradle )
dependencies {
implementation 'com.squareup.retrofit2:retrofit:2.5.0'
implementation 'com.squareup.retrofit2:converter-scalars:2.5.0'
implementation 'com.google.code.gson:gson:2.8.5'"

implementation 'com.squareup.retrofit2:converter-gson:2.4.0"'

}

N SREAE Flickr 2% LA it TSON i fOR It 4 . Z HiflEiy GalleryItem
BEHISELP- AT LA A& i TSON %H B YR R IEHL . Gson BRIASZHF JSON X444 Mg th44 ——
VERC, WatEid, WRIREYJEYES N JISON XF 4 44 HVLED , ARsk ol A T .

At , R WAIE—E B JSON X544 58 &—FE . XTH GalleryItem.url J&1EF1 JSON
BAREA url s"FEIH, GalleryItem.url 7ECHS FFCHEEEE A, FFLUIZEEFA
AR, XFEBLR, AL BB IT— 1 @SerializedName 7Efi#, ik Gson /1if GalleryItem.url J&
PESEFNHE—A~ ISON 7 BEAH X (Y

WA B 24-23 i, BB GalleryItem V5L B,

RGBS 24-23 HHRBAWAFREEMS (Galleryltem.kt )

data class GalleryItem(
var title: String = "",
var id: String = "",
@SerializedName("url_s") var url: String = ""

)

PLE, AE#—1> PhotoResponse ZEML JSON %di B "photos " XF 4, X HZ M %I
16 api fUH, FONEEFAL Flicke APLSZPRFH R AHTINZE ,  HCBLSR A4 AN S 7 FH S fe P s
RIS G0

TEXHREEIN—14 4 galleryItems B I Lh@SerializedName("photo")i i, HIok
FERREL R AR, TGRSR 5 24-24 iR . Gson 23 H 8l BIE—> List 825, JFH] JSON £it2H L iy &
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RXTE i risE, Hil, HF 0 "photo" JSON X4 HE FHEARITT, féjm, WK
24.10 TPk, IR AR AT LTI Y sUEE .

RIZEEH 24-24 i PhotoResponse 25 ( PhotoResponse.kt )

class PhotoResponse {
@SerializedName("photo")
lateinit var galleryItems: List<GalleryItem>

}

e, WCHSVE L 24-25 Fi7n, 7F api S BN II—1~4 4 FlickrResponse HHiZE, X4~
M ) J2: JSON ZdiE i NZXT 4 (JSON XS TZEX 4, WS ERINZ{TH ). B
—A~JEPEBLET JSON £di%) "photos " 7B .

RAZ;E8 24-25 5 FlickrResponse 2& ( FlickrResponse.kt )

class FlickrResponse {
lateinit var photos: PhotoResponse

}

24-6 25 T DL R ANEE XS FT ISON S04 LS SE &

B, MER TAEERMECT T, "TLILL Gson i) 71T« BC'E Retrofit {#i H Gson % JSON %k 2
FEIEAERT RFRA TR E BRI S, T8, BT Retrofit APT 422 11 HE (3R [H R ARG JSON fi
ANZERT G B E AR R ARV, X025 F Gson, ‘B iZf#H FlickrResponse 3 JF41k
JSON e i 54, anfChs v B 24-26 PR

RAZEE 24-26  Hf fetchPhoto () (iR [B126AY ( FlickrApikt )
interface FlickrApi {
@GET(...)

fun fetchPhotos(): Call<StringFlickrResponse>
}

T RZTH FlickrFetchr 25, B t{# ] GsonConverterFactory ##t Scalars-
ConverterFactory, Hi#r fetchPhotos ()iR [l F &4 LiveData, B LiveData Al
MutablelLiveData HYZEAYIN\ String Pk List<GalleryItem>, [AlAHH Call 1 Callback
B String 2Bk FlickrResponse. fixJ, #H onResponse (. . .) PR%L, MR [EI%dE BLECH
KRS, JEM{ESZS LiveData X4, WCASyE B 24-27 AT .

RAZ;EE 24-27 4 Gson H# FlickrFetchr ( FlickrFetchr.kt )
class FlickrFetchr {
private val flickrApi: FlickrApi
init {
val retrofit: Retrofit = Retrofit.Builder()

.baseUrl("https://api.flickr.com/")
.addConverterFactory (SecaltarsConverterFactoryGsonConverterFactory.create())
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.build()

flickrApi = retrofit.create(FlickrApi::class.java)

}

fun fetchPhotos(): LiveData<StringlList<GalleryItem>> {
1 Livel . Mutablelivel Stri — MutableLivel 0
val responselLiveData: MutablelLiveData<List<GalleryItem>> = MutableLiveData()
val flickrRequest: Call<StringFlickrResponse> = flickrApi.fetchPhotos()

flickrRequest.enqueue(object : Callback<StringFlickrResponse> {

override fun onFailure(call: Call<StringFlickrResponse>, t: Throwable) {
Log.e(TAG, "Failed to fetch photos", t)

}

override fun onResponse(
call: Call<StringFlickrResponse>,
response: Response<StringFlickrResponse>
) {
Log.d(TAG, "Response received")
val flickrResponse: FlickrResponse? = response.body()
val photoResponse: PhotoResponse? = flickrResponse?.photos
var galleryItems: List<GalleryItem> = photoResponse?.galleryItems
?: mutableListOf()
galleryItems = galleryItems.filterNot {
it.url.isBlank()
}

responseLiveData.value = galleryItems

b

return responselLiveData

}

TR, IARIAEREAN R url s i, Hitk, RS EMH filterNot{...}

JEUEAR A S url s HRIE A .
)i, §HT PhotoGalleryFragment H LiveData FUSEISAY, U QALY 2 24-28 TR,

RIZ7EH 24-28 T H PhotoGalleryFragment HLf{2EHIE X ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {
private lateinit var photoRecyclerView: RecyclerView

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

1 flickrLi Y Stri = Flicl hr()~ fetchP! ;
val flickrLiveData: LiveData<List<GalleryItem>> = FlickrFetchr().fetchPhotos()
flickrLiveData.observe(
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this,
Observer { responseStringgalleryItems ->

Log.d(TAG, "Response received: $responseStringgalleryItems")
1)

}
iz17 PhotoGallery Wi H , i JSON fiftAfr{UAY . 7E Logeat % F Hr, /RN IZAEE 2 toString()
PR R A . R — P EFER R E5 BN, FTLITE Observer BL45 HIBAHT
W, PR A B B galleryItems BINZSE, WKl 24-7 FiR.

galleryltems

v galleryltems = {ArrayList@11711} size = 100

0 = {Galleryltem@11718} "Galleryltem(title=Keel-billed Toucan... View
f id ="46505440982"

title = "Keel-billed Toucan"

url = "https://farm8.staticflickr.com/7905/46505440¢... View
shadow$_klass_ = {Class@11344} "class com.bignerdr... Navigate
shadow$_monitor_ = 0

1 = {Galleryltem@11719} "Galleryltem(title=Effraie des clocher... View
2 = {Galleryltem@11720} "Galleryltem(title=Caspian Tern, id=:... View
3 = {Galleryltem@11721} "Galleryltem(title=Peanut butter....sc... View

A _ (O olloe 147091 B Allam dtamaltitla_Llowidbhorn  Cnoven  \ice:

€ 24-7 Flickr JSON %##

A&

G358 UninitializedPropertyAccessException S, TG AR A M 4535 SR 2
WHECE . HAh, i APIkey ZBAYTE ML, Flickr APT 23R 1] —NE #9165 (200 ), @ﬂl"ﬂﬂjfﬂﬁi
Ryas, B Gson Y ICIEAEHT BT A R o

24.4 RINEEOCENT

R TR B JSON Bodig A, PRAERFE B N & 75 RE 1E 0 N X35 & B B Ay . & 47
PhotoGallery Wi |, #fi\i% & ol $0l48 09 A i B 25T, SRIG L efk & LIk, A
PhotoGalleryFragment i3 H )5, K#F Logeat B F1 A H 2k, Wil 24-8 iR,

Logcat -2

& -

i Emulator Pixel_2_API_28 Af§J  com.bignerdranch.android.plf)  Verbose Q- PhotoGalleryFragment Regex No Filters
[019-01-02 21:54:51.755 20941-20941/com. bignerdranch.android.photogallery D/PhotoGalleryFragment: Response received: [GalleryItem(title=Keel-billed Toucan, id=46505440982, url=https://fd

W 2019-01-02 22:03:33.443 21197-21197/com.bignerdranch.android. photogallery D/PhotoGalleryFragment: Response received: [GalleryItem(title=Keel-billed Toucan, id=46505440982, url=https://f{

[ 2019-01-02 22:11:01.185 21284-21284/com.bignerdranch.android.photogallery D/PhotoGalleryFragment: Response received: [GalleryItem(title=Keel-billed Toucan, id=46505440982, url=https://fd
2019-01-02 22:11:49.734 21284-21284/com.bignerdranch.android.photogallery D/PhotoGalleryFragment: Response received: [GalleryItem(title=Keel-billed Toucan, id=46505440982, url=https://f{

4 2019-01-02 22:11:53.061 21284-21284/com.bignerdranch.android.photogallery D/PhotoGalleryFragment: Response received: [GalleryItem(title=Keel-billed Toucan, id=46505440982, url=https://f{

+

[& Terminal | Build | &= 6:logcat  Profiler P> 4:Run 1§ 5:Debug 2 TODO 2) Event Log

& 24-8  ZWIRETER G 1) Logeat H i H

By R A, RS & I —ASB i M 45 155K . ik, PhotoGalleryFragment
TEVEAS L I B A e S E e, Z55R7E onCreate(...) PREUE, HRENSTH A EEE T4
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IRZEIER . AR, RNV ENEE T, IMERE A, [AIFERIER BGR IR AR N
ZORER TR, DAMORUE RAFA R P A RIRSS , [RIEEY 29 FH P r B it .

N AR ZAE fragment 1 ORI HBUTE 545 LA, R —RINZS T 40mRIEHUR A8t . S
J&i, TR BCE R RART (& et ), ENFEEALEREIE. b5, &0 fragment 4=
AL, AR R AR B, AR R R .

ViewModel SEAMIIX AR — T TH (WIARAHE > ViewModel, iHHIELES 4 HAHKLHNEA ).

B, VRFFEEAE app/build.gradle LM lifecycle-extensions i, A AL EA 24-29
7R

RIZFEH 24-29 N lifecycle-extensions #ifi (app/build.gradle )
dependencies {

implementation 'androidx.appcompat:appcompat:1.0.2"
implementation 'androidx.lifecycle:lifecycle-extensions:2.0.0'

}

R, WISy 24-30 Fiar, #Hridt—4~44 4 PhotoGalleryViewModel fY ViewModel
Ko win—"Agte, TR ERSE R RN LiveData 4. 7 ViewModel #HA{LI &HE
R ML TER, RSSO AERIA i & v L.

RIZEE 24-30 Hidt—1 ViewModel 2§ ( PhotoGalleryViewModel .kt )
class PhotoGalleryViewModel : ViewModel() {

val galleryItemLiveData: LiveData<List<GalleryItem>>

init {
galleryItemLiveData = FlickrFetchr().fetchPhotos()
}
}

1E PhotoGalleryViewModel A init{}¥ffkdr, FATHAH FlickrFetchr() . fetchPhotos()
PRECE L T N R BRI 255K o BEARIXAS ViewModel e HARMEE A AN (B kW
ViewModelProviders ZEHI3h ) Nl —wk, M2aMEKiFRE R oG —4 (HPES
PhotoGalleryFragment B ), 7E& 151U & el AL B L B e A8/, ViewModel &R B TEN
L, R, B85 BN fragment EEE M X BLPAS IR TE R 455

¥R Tt, BIVEER P WS shiv GRS, FlickrFetchr G S 4R2E AT N4 TEK .
7 PhotoGallery N FHH, MIZSIE R AR 208 o (HAE— A= R, RDIZIE R 28K 45
TRAETEBAR PE B A A EAt e 25 b, SRR FH AR 15 ATk T 2Rk 2L 58 1

YR S R, QAR 1 HEA TR Y FlickrFetchr RIZiRER , 1T LUEBT FlickrFetchr
FEFIR IR B Call MRS, SRIGFE ViewModel M INAFIH BT HUN ML iEK . ( Bk
WAr s, B 24.7 75, )
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T Hr PhotoGalleryFragment.onCreate(. PRI, 3B PhotoGalleryViewModel X4,
ERAE— R, $ 24-31 ffi7R o W“ il FlickrFetchr (Y3 H . PhotoGallery-
VlewModel T, A E BRI B

RIZFEH 24-31 3KHL ViewModel L4 ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

private lateinit var photoGalleryViewModel: PhotoGalleryViewModel
private lateinit var photoRecyclerView: RecyclerView

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

photoGalleryViewModel =
ViewModelProviders.of(this).get(PhotoGalleryViewModel: :class.java)

}

ZETUET, BRI AN A AT 1K ViewModel B, —> ViewModel #rsifil <
W, TR ARG B e X RE A B A D B 2SS PhotoGalleryFragment 2 A4 8 n S,
P JFOR Y ViewModel 24 R, PG HIEK ViewModel M, £ H 3 fd B4 1 i —
ViewModel 3E4,

FUAE, Wit PhotoGalleryFragment, 7E fragment LR BIEENT, [FM%Z PhotoGallery-
ViewModel [ LiveData W28k, WNfCAD I B 24-32 Fizn . HAT, Jeit H &R EdE OBl
ZJa, AT AR B E R 86 558 RecyclerView,

REZEER 24-32 WM%L ViewModel [ LiveData ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {
override fun onCreateView(
): View {
}
override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
super.onViewCreated(view, savedInstanceState)

photoGalleryViewModel.galleryItemLiveData.observe(
viewLifecycleOwner,
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Observer { galleryItems ->
Log.d(TAG, "Have gallery items from ViewModel $galleryItems")
// Eventually, update data backing the recycler view

3]

b

Jam, FATESTEH UL A ( Hb il RecyclerView adapter ) Wi i £ 45 48 1k . 7
onViewCreated(...) PRECEIFAR LS, W LAGRIE UL FCFFN A ST S R A5y i o 4%
[FIAS, i ﬁﬁdl]ﬁxﬁlTLﬂ PhotoGalleryFragment 2¢2 Gt LA S B BB Ol .
U, H9IF PhotoGalleryFragment Bgrgi o, HHAMKER S, LiveData 1T AETHA
e

(ST, IRATRESE B LiveData WAZLHLFE onCreateView(...)d{ onActivity-
Created( )ﬁléﬁtiﬁﬁl‘*%o X AMEESRAB T L, {HTiUﬁ%%tH%ﬁXJ”m EI’J LiveData FIFLE

uﬁ%ZlEﬂﬁgﬂé%o

1%33 viewLifecycleOwner fE4 LifecycleOwner 24144 LiveData. observe (LifecycleOwner,
Observer) si%, W LMFAIETE fragment P19 A5E% I, LiveData A IHIMERAR A MEEE X4 .

i51T PhotoGallery N FH . f#iH FlickrFetchr 43 Logeat % I H i BeFEAIER LK. TGie
W E AT, RNiZ R B S —IK FlickrFetchr: Response received H &t .

24.5 7£ RecyclerView ERR4ER

VERARTE R G—MES, FATHEEIMIE)ZE, ik PhotoGalleryFragment A RecyclerView
s E R bR
BJC, TE PhotoGalleryFragment HLE X —> ViewHolder 25, WMRA%DYE . 24-33 FiR,

KRIZEE 24-33 % L—> ViewHolder 2§ ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {
override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
}

private class PhotoHolder(itemTextView: TextView)
: RecyclerView.ViewHolder (itemTextView) {

val bindTitle: (CharSequence) -> Unit = itemTextView::setText

}

T3k, WS—/> RecyclerView.Adapter, 7T GalleryItem #Z7542{ PhotoHolder,
W ARSI 5. 24-34 FT/R
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RAZ;EE 24-34 3/l RecyclerView.Adapter SEH ( PhotoGalleryFragment kt )

class PhotoGalleryFragment : Fragment() {

private class PhotoHolder(itemTextView: TextView)
: RecyclerView.ViewHolder(itemTextView) {

val bindTitle: (CharSequence) -> Unit = itemTextView::setText

}

private class PhotoAdapter(private val galleryItems: List<GalleryItem>)
: RecyclerView.Adapter<PhotoHolder>() {

override fun onCreateViewHolder(
parent: ViewGroup,
viewType: Int
): PhotoHolder {
val textView = TextView(parent.context)
return PhotoHolder (textView)

}
override fun getItemCount(): Int = galleryItems.size

override fun onBindViewHolder(holder: PhotoHolder, position: Int) {
val galleryItem = galleryItems[position]
holder.bindTitle(galleryItem.title)

}
RESRE M RecyclerView HERLF—I, ARELASIMCHSTE LiveData WLESH I fil A B, ek
A E R B s Y adapter, WA AL 24-35 AT/ .

REGEER 24-35 U5/ adapter U ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
super.onViewCreated(view, savedInstanceState)
photoGalleryViewModel.galleryItemLiveData.observe(
this,
Observer { galleryItems ->

//—Eventually, update databackingthe recycler view
photoRecyclerView.adapter = PhotoAdapter(galleryItems)
})

return view

}
i, REAATSAE T o 1847 PhotoGallery W FH, /RN IZ AT LLE BT #18 A1— 413
TR T (FAUE 24-2 ),
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246 RAFEZ: Hfh JSON BUBEMEHTZMEERR

Gson BSRAT, (H'EIF-AEME—n] F ) JSON ZUHE MM #% . Square 28 Bl 55— LI AZ R
Y ISON i f# A 1 Moshi. Moshi 5% T Gson f—2E0)0 55, XKLL JSON B ffr o sk
—b, [AFE, Square A H]LA Retrofit #2417 Moshi WA R AL s

R T JSON ¥Hia2s#Y, Retrofit o 37 HAD B WAEMS 2L, toin XML, #£%J2 Protobufs,
% T Gson 1 Moshi, 2§ Retrofit FIEIEMENTEILAIRZL , VR0T LIARYE A C BB e A 1T
e

24.7 RANFEZ]: #ISEMZIEK

TE 4N P HL, PhotoGalleryFragment 23il PhotoGalleryViewModel it [ 451K
TEE R B WA, HP it nER A, IR M5 T 20K KR 2 4k
CSEPAT. MR, XIPASFENAAMNR, B FlickrFetchr BESEAT 51 FEAT UL AHSCHIZHAF,
%A 51 PhotoGalleryViewModel,

SR, M2 T MZSTE R T, Frll ekt ok IR ) . CPU BB BES), LIRTT
REfEHE T (R P ITIE T iR ). Ak, WA RA 2™ &, 8411 PhotoGallery
N R 2T 480

ERZEA =N, R RESLEEE T #0hR4keeid T 48R, IRTEBEASAE T 484
W, MOZEEAHTT (HAnEdRE ) BRI

RESR S HT N AT T 38585, A AVRTT LUIAE ViewModel #5405 55 Hof 4y 0 26 5508 21K -
ELRSZIR, ] DIAEA R MR I Call MR AR, SRR Call. cancel () pREHES ™
ZRBHE T K

class SomeRespositoryClass {

private lateinit var someCall: Call<SomeResponseType>

fun cancelRequestInFlight() {
if (::someCall.isInitialized) {
someCall.cancel()
}
}
}

TERBE— call X4nf, — XY Callback.onFailure(. .. )R AgHAM . IR
A LI Call.isCancelled FO{H, FIWT Callback 2k A P s T 25k (JZ[8] true
(EEZR (Gl DA

BT 455E ViewModel M4 v JE1], MERRHLAE ViewModel # 44 B I A s R 215K , /RAT LA
BT ViewModel.onCleared () BREL, X PRELSTE ViewModel BB A BT ( Hb an il A ]
REER M A ) JEH
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class SomeViewModel : ViewModel() {
private val someRepository = SomeRespositoryClass()

override fun onCleared() {
super.onCleared()
someRepository.cancelRequestInFlight()

24.8 ARANZFEZS): EBKE

FlickrFetchr Xf Flickr ¥l 5 ¥k g 17— )25 . A0 EE R AMEEL, HAbZ 1
( kbl PhotoGalleryFragment ) 7] B[4 FH & 3R HX Flickr 504

FlickrFetchr F W AZIEIZ MM Flickr T2 JSON ¥l . F5L |, FlickrFetchr 7E
FlickrApi MUHFENT, A MBS URL 24, ARUinE, DLERHITIPR T2 JSON £dE )
55, X, FATUE FlickrFetchr % FlickrApi A #HHi .

W NAEBFTR, FlickrApi /&7E FlickrFetchr B9 init A kb BB TRILA1LRY .

class FlickrFetchr {

private val flickrApi: FlickrApi

init {
val retrofit: Retrofit = Retrofit.Builder()
.baseUrl("https://www.flickr.com/")
.addConverterFactory(ScalarsConverterFactory.create())
.build()

flickrApi = retrofit.create(FlickrApi::class.java)

}

fun fetchContents(): LiveData<String> {

}
}

XFF RN, XM AR, (HA — ey () ) s EE

HE, Hoillid FlickrFetchr 247 RIME, [IEES 20 72, FRATHIE, ool Hir2m
R N S AR B AT . EALER AT FlickrFetchr, /RFFEHEM FlickrApi
FaB Ik, (HX A S MESN, A FlickrApi ZAE FlickrFetchr () init S w)tA1k,

PRI, AR IR —A FlickrApi SEBIHF FlickrFetchr MK, SXHtA T,
J K fetchContents () PREXAATARTIN AR TG 22 A L I 55HE F 20oK o XA 75 L DI 2L
T ZARZS A0 T L S DU Flickr J5 3 AP 275 7] o

FAh, FlickrApi SEBILEAB AT H., A FlickrApi SEBIZ AT, ROAE St ffd
H Retrofit S2f . JCIETEMPHL, ZEAEGIE FlickrApi 2261, REBIGES —i Retrofit Bl B/,
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e, FMAIHEE FlickrApl Breifilth oA i, XHFR &Rkt Sl GuR 3 5ot
Py, e, RBOZS EAEN R I AT, e — SRS B R G, FE5E b,
FlickrApi i FRARAY LSS PO B AT S8 5 SLBIARAS

Dependency injection ( DI) J&—FPikitiztl, fedtl FlickrApi A2 HL.0fRAab3, R
B — AT BRI, 7 PhotoGallery LW ] DIARA)S, kA FlickrFetchr 5E
B, R A—A> FlickrApi SEBISEAT T o BAE, PhotoGallery 1 JHAEDSSZHL «

O M FlickrFetchr HAliE 3 FlickrApi MIRIGRILZ 5 ;

O AR H T8 A~ FlickrApd Hf 54 ;

Q eI AT U FRSIRRAS /Y FlickrApi T,

M DIAERS ., FlickrFetchr ZEA0/CHS SE LR BOX A «

class FlickrFetchr(flickrApi: FlickrApi) {

fun fetchContents(): LiveData<String> {

}
¥

HE, N DUBEATEAZR A HO b G . 2 A—1 FlickrApi SE6aER] %
FlickrFetchr 5], FlickrFetchr MUXFISCHIfE AR R TG . AR KA ZEARYE (et it —
A FlickrApi B sl s Seflgin LT .

TERRAEIT A8, DIAERAN 2 I3, ¥ )% Android JF & Z MO 7 T T AT 15817
IS RSB e . T LA ADEAERHE DIEEMEIA . 4t XA —2e T T
BhF & S2AASEER DL, ISR TG EAE N H B DI, RO % RS — X R R . 1XRE,
PR RIS SR 48 5, i REE —2ef Ui,

ARBEEH, 7E Android F-5 |, Google B HH#EFEH) DI 5P L Dagger 2.

249 PEREZS): BENX Gson RFFILES

Flickr i& [ 1) JSON Wil i B4 40 1% 22 i E 4 (18] 24-6 ), TERTHIRY 24.3.1 ik, FRATEIHE
TR G WL ISON Bl 4t o H, AnRams M2 MEE A BWe 7 an SRk Jo R X iy
RERIT G 45, IS AR AR S TR it 2

VAT Kotlin J& P44 (84 & @SerializedName 1:f#% ) #1 JSON FBi44, Gson BRIAL 4%
FEHTA JSON Fu il i BRI G2 o ANk, /1T A H & X —A4> com.google.gson.JsonDeserializer
Skl As Gson FUERINTT N o

LI —HE X Fbes, fU4NZ2 0T ISON £4E ( Weift FlickrResponse BYARZ4dE )
SR o XA A8 PSR IZIR B — R B R EdiE (%) PhotoResponse X142, ZE5E X MESS,
B SERIE— kK com. google.gson.JsonDeserializer AYHIZS, I 2502 deserialize(. . .)
PRIEK :

class PhotoDeserializer : JsonDeserializer<PhotoResponse> {

override fun deserialize(
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json: JsonElement,
typeOfT: Type?,
context: JsonDeserializationContext?

): PhotoResponse {
// Pull photos object out of JsonElement
// and convert to PhotoResponse object

}

}

& Gson API CHY, 2AJUNMAfEAT JsonElement JHEEHEH AMIRIXT &, (/MR 151
434 JsonElement. JsonObject Hl Gson X =#/rHN%A. )

e T A& XUF IS, BT LATERE FlickrFetchr 1R IGARS T,

Q f#i ] GsonBuilder A —1> Gson SZfi, FEICIRII ST HIb AR A2 HIE RS

Q BE— M Gson SEHIE Mg retrofit2. converter.gson.GsonConverterFactory

S
Q W Retrofit SEHIRCE LS A LI Gson B4 s T 5L,
feJi, MI0H HLNBR FlickrResponse, JAH N BB 45 Ak AR 0D o

2410 #REES]: ]

getList JriEBRIAIR [El—TT 100 MECRIVEHE . Aid, %Ik A AR page KIZHL, AT
PIHTEIR I3 00, 35— A5 3 2 sl

PSSR PRAR, AUUEIITE—F Jetpack 43U, SAJSTIEHRE PhotoGallery [ JTI43 5T
T IR, ARATELA S EAUE S Ak, (R AR TR RN, AR .

2411 #REERS): BhASIEEEMRS

AT, WORE R R A EE A 38 E S AR s AR S SR, ST B R R R
FB A R 2 AR

SEEAS BRI A0 AS IR A1 4 T B 5 e RO PR A BB M R R . X PR
G 17 T A RS e R A R A Jm 0 2B A £ o S BUB I IT IR N i B 7E res/values H 5§
i HARSCHAN Y ] 2% Android JT & 35 SCHY .

SR, PR 1 B U 0 SO R e AR B Al o B ( BB FEZR g0 1 e SLANEK ).
T HE A EPRER T FE fragment FILEIATEERT BT RIFBREE LIRS 515 AR, X
PN RIESEH . BT RecyclerView fY T 58 BEAFE LIMAE S 5E, SEAT AT R 514k,

SEMERTIAA AR . RANBETE onCreateView(. .. ) BB RIFESIEL, P ohisc Mg
RecyclerView M A/NAKA A . A3k, ATLISEPE ViewTreeObserver.OnGloballayoutlListener
WS g RS E0H onGloballayout () %L, #RJ5{diH addOnGlobalLayoutListener()
WS SRR IS RecyclerView #LA



%25 %
Looper. Handler A
HandlerThread

M Flickr T #Iff#AT ISON B )5, £ FORMAESHE FEF R R, A5, AT
4faf i Looper. Handler Fl HandlerThread & F AR RIE F o 2F5eAE, MRIRE N Y
FLFA — A R AR EER , BRISHINE 2 R A)G G ARE AE A PI T ARSI a
PRBg 2 2] QA SE B R 2R R AN B AR 2 (B AT A

25.1 figE RecyclerView UEREHR

1E PhotoGalleryFragment H, 4Fij PhotoHolder #£5 T TextView fit RecyclerView iy
GridLayoutManager /5. £ TextView /n— GalleryItem #nii,

B RE -, SEEE PhotoHolder #24k ImageView, fx%, %1 ImageView #BN in—ik
M GalleryItem (1 url #uhit F#AIE A

B, M GalleryItem QIE—444 list item gallery.xml BIA5 RISCH: . %46 R & —A>
ImageView #R{F, WNARASTE A 25-1 Fizs.

KHB7EH 25-1 GalleryItem fiJs) (res/layout/list item gallery.xml )

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

<ImageView xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="120dp"
android:layout_gravity="center"
android:scaleType="centerCrop"/>

ImageView Hi RecyclerView [ GridLayoutManager M 3t&H, XEHE HEEST,
M= FE [ o A KACHIH ImageView HYZS[A], Wik E B/ scaleType J& (AN centerCrop,
XA EHEE R CE R R, RIEHCRE/ N, BeTERE R (M ) DIVCHEL
M,

BTk Hr PhotoHolder 2%, F] ImageView #fft TextView, [AlAY, F— 87 PR ffsl
bindTitle, JH2KiX® ImageView i Drawable, WHLHLIEEA 25-2 i,



428 % 25F Looper. Handler #= HandlerThread

RIZEE 25-2 T PhotoHolder ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

. 1 | Lder{(pri 13 e i ew)

private class PhotoHolder(private val itemImageView: ImageView)
: RecyclerView.ViewHolder(itemImageView) {

val-bindTitle: (CharSequence) -> Unit = itemTextView::setText
val bindDrawable: (Drawable) -> Unit = itemImageView::setImageDrawable

}

ZHi, %A PhotoHolder 43 PREAYSE TextView, FLFE, HAS PhotoHolder F4i% PR
T —/> ImageView,

WLADVE B 25-3 Fr7n, B8 PhotoAdapter B9 onCreateViewHolder(...)rR%, ZE#ilfk
list_item_gallery.xml fi &), SRJEFFZ5 IR 145 PhotoHolder AU PREL, BShN inner JCHET,
il: PhotoAdapter HAEVFIAL activity ) layoutInflater J&ME, (244K, RULATLLE M
parent.context HASEIMGRSLHI T H, (B0 T HEEHE VM activity FYJEIEFIPREL, X HH
TN )

REZEER 25-3  H5H PhotoAdapter ) onCreateViewHolder (. . .) PR ( PhotoGalleryFragmentkt )
class PhotoGalleryFragment : Fragment() {

private inner class PhotoAdapter(private val galleryItems: List<GalleryItem>)
: RecyclerView.Adapter<PhotoHolder>() {

override fun onCreateViewHolder(
parent: ViewGroup,
viewType: Int
): PhotoHolder {
valtextView = TextView(activity)
returnPhotoHolder(textView)
val view = layoutInflater.inflate(
R.layout.list_item_gallery,
parent,
false
) as ImageView
return PhotoHolder(view)

}

TR, TN ImageView BB GOE, FFEREN T K A5 PSS . AERE 151G SC
4R 3 bill_up_close.png, &5 M%) H AY res/drawable H s H
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% PhotoAdapter ¥ onBindViewHolder( PRI, M i B ImageView )
Drawable, IfRASIEH 25-4 FiiR

KigER 25-4  HFE BUIAEfT ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

private inner class PhotoAdapter(private val galleryItems: List<GalleryItem>)
: RecyclerView.Adapter<PhotoHolder>() {

override fun onBindViewHolder(holder: PhotoHolder, position: Int) {
val galleryItem = galleryItems[position]

holder-bindTitle(galleryItem.title)

val placeholder: Drawable = ContextCompat.getDrawable(
requireContext(),
R.drawable.bill_up_close

) ?: ColorDrawable()

holder.bindDrawable(placeholder)

2, XERPEAE T —> ColorDrawable X4, LIBi ContextCompat.getDrawable(. . .)
1R[] null {H.

1517 PhotoGallery W FH, RIIZBER 3 Bill i)—2H KK BR, @& 25-1 FoR

9:00

PhotoGallery

[ 25-1  55EAY Bill Kk IR
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25.2 ERTHHIE

AT, Retrofit AP ITIA A THF FEE F o BETRAT TR MR AN T, BN In—A8T BR AL,
PLFAFE URL AR A HBHL, iR 0 — NPT retrofit2. Call X4 ( HiR [ml45 52 okhttp3.
ResponseBody ), UMCIBIE . 25-5 N,

RAL;ES 25-5 T FlickrApi #1026 (api/FlickrApikt)
interface FlickrApi {
@GET
fun fetchUrlBytes(@Url url: String): Call<ResponseBody>
}

HAS XS APT PRI Z BT AU K —FE bﬁﬁ%ﬁﬁﬁ%/\m URL S50k dE W T
HEHE, X, TS @GET @ fetchUrlBytes (... )R i@Url s Bl R,
2x3l Retrofit 78 53 URL, W24, Retrofit /\ﬁfﬁ%/\ fetchU riBytes(...)R%(*) URL
EIER

TE FlickrFetchr 28H, WIN—REUNTEE URL T8, ARG T R 23~ Bitmap
X5, WRASTE B 25-6 Fis .

#5558 25-6  7F FlickrFetchr ZEHLIRINENER T #pi% ( FlickrFetchr.kt )
class FlickrFetchr {
@WorkerThread
fun fetchPhoto(url: String): Bitmap? {
val response: Response<ResponseBody> = flickrApi.fetchUrlBytes(url).execute()
val bitmap = response.body()?.byteStream()?.use(BitmapFactory::decodeStream)

Log.i(TAG, "Decoded bitmap=$bitmap from Response=$response")
return bitmap

}

i Call.execute () [FIEHATMERIE K . ZHTFRAT—EAERIE, FE F L LTI 4815 K
TR AN, @WorkerThread 1Efi# %75, fetchPhoto(. . .)BRE HAETE G B4 T,

SRIM, A B I AR i, &T%ﬂﬁﬂﬂﬁi‘lﬂf%ﬁifji AL XTFEARR G
FEo (AR M—Ll@MainThread 5 @UiThread 1 #19 PR AU JH ] fetchPhoto(. . .) PR%L, B4
@WorkerThread {Efi# 237" /E—~ Lint 512 85 . 2R, ARG, BKE ?'J”ﬂlg/\ Andro1d§£
JEI45 @MainThread 5% @UiThread {£ff# . ) fic/5, MIRBIER G G421 H fetchPhoto(String).

i/l ResponseBody . byteStream () FE%L, F&AIM N s BLEUH java.io. InputStream,
4% A BitmapFactory.decodeStream(InputStream)fitHA1I% Bitmap X4,

Wi %7 0 RN W T 52 BN 1% 6] . T InputStream 5231 T Closeable #2211, A Kotlin
WRUERRET use(...)<7F BitmapFactory.decodeStream(. . .) FREUR [MIH f5 5E iTE B T AR,
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)5, &[] BitmapFactory #4# A Bitmap X} 42, fetchPhoto(. .. ) REL&sfifdidnr, BLTE,
AT APLEE O RIG A MBI R IEES 1.
Ak, MEAERE, BRI AR Z

25.3 2 TH YRS E

i, PhotoGallery K FH Ay ¢ X 25 X # T F : PhotoGalleryViewModel i J1]
FlickrFetchr().fetchPhotos () BREUM Flickr F% JSON £#5., FlickrFetchr 37 B [B]—4~
%5 LiveData<List<GalleryItem>>X1%, UM Flickr F#ZE 154 Retrofit iR AT
BB, L%t T 20 R7EE G4 LT

BAE R a5 )5, FlickrFetchr f#HT JSON B, W45 1P GalleryItem 54, RIE AR
4 BRI LiveData ¥4, &4 GalleryItem #35— 8 [ ik 45 K A9 URL.,

FEFORIE T3 URL 48 Zamk el . FAARIZEAMME? FlickrFetchr BRIAHSIER T
1004~ URL. M, GalleryItem #:i4#:& HAEA 1001 URL FalfEds, — P, i1
WR#E—ik, B3 F5E 100 5K /&5 , A ViewModel, ik F & F 43 /5 7E RecyclerView
PE

SR, — UM N A M EAAAE AN I8, 5, R 3 ERECRERT, 1 HLAE T 4k 58 BT,
UL ERTCIESE R BT . iXFE, g, Mt HEEXT & Bill (IR A B4

FR, PRAFAAE 2N RIE, 100 K45 I IRAEAE N AE R SREEAS , I 1000 KW AnsRid
BT IRR SR WonE g7 WAk, WNAFSFER.

SRR, AR 22 0 I T SRR T 2 Won B R B A T G AR, RecyclerView
K H: adapter B 1 57 ST T2k, adapter filt &% B A T 2t #F onBindViewHolder (... ) pRi%K
rheCE,

AR ECEL B AME? VRAT ReAR 2 R AT [ 7 BRI A 1 S 25 AA T Y Retrofit [Z8E K . SR,
X2k, IRAMUEAFHRTA Call X4, BT T4 ViewHolder DL fragment H &
RER R

IR, R IR — L G G4 . XL A TR PR 4 T 300K,
— K=" ARG, TEEA T BRI AR T 28 o BRERITA B M Z5 15 R e 2 48 5
BEFEH, B2 ZRIERREE & e A TR B A I 2

254 QIEFA%IE

47K HandlerThread 25, A#—14 4 ThumbnailDownloader M. RJ5, Win—1H4
TEPREL. — 144~ queueThumbnail () FUAAAR BREL LI K —> quit () 78 35 pRA (ZeFEiR Hal sy
oo, PR, CESE R 25-7 PR,
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RISEE 25-7 WIERZFE A ( ThumbnailDownloader.kt )

private const val TAG = "ThumbnailDownloader"

class ThumbnailDownloader<in T>
: HandlerThread(TAG) {

private var hasQuit = false

override fun quit(): Boolean {
hasQuit = true
return super.quit()

}

fun queueThumbnail(target: T, url: String) {
Log.i(TAG, "Got a URL: $url")
}
}

£, ThumbnailDownloader Z&ffiH T <T>/Z #1544, ThumbnailDownloader JSH(HiHZE
(X H48 PhotoGalleryFragment ) 752 FHALEEXTZORIN BRI T4k, FHofa iz 8RR E
B UL B, AR ERRR I R e 2R p x4, i iz S Ry

queueThumbnail () BT Z—A> T AL (ARIREARBIK FE) Fl—4> String 2%k
( URL F#k&58: ). [EBt, B 2 PhotoAdapter 7EH: onBindViewHolder (. .. ) SZFi k% -h 2
HIEy R %R

25.4.1 QlEXESEHIRML%IE

RESR ThumbnailDownloader RYME—{finm /2 T #If4HLE F45 PhotoGalleryFragment, JIf
2AFATIEX N FEAT PhotoGalleryFragment AEFEMIK (28058 ), i Eud, F/ S 5)
WM, ik ThumbnailDownloader LkESATEA; IR (HemRBERASRITS ), Wt
2531 ThumbnailDownloader Zif2 . MAEH P e A BT, B8 X E 7T #igfE—ni
XA E O, DR ARSI,

A HIE, —4 ViewModel YA HMIEMIICHK fragment By Ear MR SR, 7¢
PhotoGalleryViewModel HUEHIZFEAN(ULINE Z, MATREST I RMIE AR, Pk, 12k
PRSI ENER FlickrFetchr GPEXFERAMF RS G . TP —DESW I, IR AT RERES:
oM, (HX L, T LA ) BRf# HandlerThread, ANEEX A1

T HeFETRE, AZE ThumbnailDownloader SLfF1 PhotoGalleryFragment Z:E
Ko B, TRE PhotoGalleryFragment, LB HMSEIN fragment B4 firE IR —2L,
AR 5 25-8 Ff7R

RESEE 25-8 {1 PhotoGalleryFragment ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

override fun onCreate(savedInstanceState: Bundle?) {
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super.onCreate(savedInstanceState)

retainInstance = true

}

GHFTENT, SFAZERE fragment, IXHL, PRES fragment 7] LLRIALICISSEEE, (LREB
>J HandlerThread I TAEEFE, ifFEE 25.7 17, T AR fragment 7535 BRE A )

{#E34F T PhotoGalleryFragment, % F3&SZFI{EI T PhotoGalleryFragment.onCreate(. . .)
PREXES A 3)) ThumbnailDownloader Zf%, 7EJHH PhotoGalleryFragment.onDestroy () PR%L
IR, RATRESSUE, SXARMIE, EHE/E PhotoGalleryFragment FtA: i &I s HLAS AR A st i
T o BIRENINE, HIX 2L fragment 20 FR A% #~ T, FATTAT LI ThumbnailDownloader
FITIRE, EFTER— 4 B HIRRAIZIE .

— A B, Wk EEANMERE, e taBARRREENEm A,
Activity Hl Fragment #R/&BAY A A I A 5 —— BN A Ear Y, 23908 LifecycleOwner
.

TACASTE B 25-9 Firzn, T8 ThumbnailDownloader 2§, il'E 35 LifecycleObserver
H, WEH AR ATA ) onCreate( ... )l onDestroy () K%M, 7F onCreate(...)
B E3 A C, 7E onDestroy () RREHE R 11

REEH 25-9 il ThumbnailDownloader /E%14:45 )5 ( ThumbnailDownloader.kt )

private const val TAG = "ThumbnailDownloader"

class ThumbnailDownloader<in T>
: HandlerThread(TAG), LifecycleObserver {

private var hasQuit = false

override fun quit(): Boolean {
hasQuit = true
return super.quit()

}

@OonLifecycleEvent(Lifecycle.Event.ON_CREATE)
fun setup() {

Log.i(TAG, "Starting background thread")
}

@onLifecycleEvent(Lifecycle.Event.ON_DESTROY)
fun tearDown() {

Log.i(TAG, "Destroying background thread")
}

fun queueThumbnail(target: T, url: String) {
Log.i(TAG, "Got a URL: $url")
}
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5P LifecycleObserver #1105, 1RRLAEEIC ThumbnailDownloader (] LifecycleOwner
A A A R I JE PR T . (8 @OnLifecycleEvent(Lifecycle. Event)iF: i i LI AN pRBCA— A Al
JEV A A1 PR A OGRSk . Lifecycle.Event.ON CREATE % ic ThumbnailDownloader.setup()
1E LifecycleOwner.onCreate(...) R¥E M. Lifecycle.Event.ON DESTROY *#iC
ThumbnailDownloader.tearDown ()7t LifecycleOwner.onDestroy () B AR

" AR API 2% MK T fi# Lifecycle.Event & EHA WHLL

(Jhif#Ei— T, LifecycleObserver, Lifecycle.Event fil OnLifecycleEvent 7£ Jetapck
JE K android.arch lifecycle f Bl . ZRIFESE 24 %, {RELIFINIT lifecycle-extensions #Ki#fi,
XA LAE AT )

Tk, 7E PhotoGalleryFragmentk B, /RFZAIE—1 ThumbnailDownloader SCfi, i
W B C 420K PhotoGalleryFragment fif A= i il A [mT o pR KR, AT 2R 25-10 IR

RAZE8 25-10  f]#E— ThumbnailDownloader 54| ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {
private lateinit var photoGalleryViewModel: PhotoGalleryViewModel

private lateinit var photoRecyclerView: RecyclerView
private lateinit var thumbnailDownloader: ThumbnailDownloader<PhotoHolder>

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

retainInstance = true

photoGalleryViewModel =
ViewModelProviders.of(this).get(PhotoGalleryViewModel::class.java)

thumbnailDownloader = ThumbnailDownloader()
lifecycle.addObserver(thumbnailDownloader)

}

override fun onViewCreated(view: View, savedInstanceState: Bundle?) {

}

override fun onDestroy() {
super.onDestroy()
lifecycle.removeObserver(
thumbnailDownloader

)

}

ThumbnailDownloader A7z BISHN] IRATMIZRAL,, SR, AimEvis, X NZRSEEEE
PN 0 TTSRFRIC F 3k, X H., PhotoHolder A iEfdbric, PIMIZMEERA BN FEE
AT
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HESR Fragment ZEFL T LifecycleOwner 4210, BRISH —1 lifecycle EiE, RATLIH

N EMEAEWEE TSNS, fragment ) Lifecycle, J#H lifecycle.addObserver(thumbnail-
Downloader PRI RESE ThumbnailDownloader 20 PhotoGalleryFragment fi{)A: i B4 8]
P k%, PLTE, PhotoGalleryFragment.onCreate(...)#{yA N, wi<ft’k Thumbnail-
Downloader.setup () i 1] . PhotoGalleryFragment.onDestroy () B R, w2 il &
ThumbnailDownloader.tearDown () AJJEH.

e, 1E fragment SCHIBUE LAY, RYE Fragment . onDestroy () ] lifecycle. remove-
Observer(thumbnailDownloader) %45 % thumbnailDownloader FWMELEES. RELATLL
A 3 TSR, B3R RS AR B fragment (01T BESE: activity ) XFGRIEIRS, S5 15 bR Ak v
WIS E L)} fragment AR A o SR, AH HCLEI IR mIGEs 48 5, FRATTSE A ) R A e 14 1)
TRURREOT . B, A B bug AR S/ 2

21T PhotoGallery W FH o V-7 I H 38 20 5 i RSk IR . &5 Logeat % 1485 Thumbnail-
Downloader: Starting background thread H i, VIHAIA ThumbnailDownloader.setup()
PREIAT T —IR, SR, #RIREEHR N, 25 H PhotoGalleryActivity (IEEFEE R
PhotoGalleryFragment ). F-IXK#%E Logcat % 145 ThumbnailDownloader: Destroying
background thread Hiif, LILHfIA ThumbnailDownloader.tearDown ()47 T —XK.

25.4.2 B{=HandlerThread

BESX ThumbnailDownloader HfZIW%%% PhotoGalleryFragment W4/, A4 ETE
¥ ThumbnailDownloader 2%, fE PhotoGalleryFragment.onCreate(...) g, B3
ThumbnailDownloader Zi#%; 7& PhotoGalleryFragment.onDestroy () #FfR, E1FHC,
WRASE L 25-11 R .

RE;EH 25-11  J345 ThumbnailDownloader Zk#2 ( ThumbnailDownloader.kt )

class ThumbnailDownloader<in T>
: HandlerThread(TAG), LifecycleObserver {

@OonLifecycleEvent(Lifecycle.Event.ON_CREATE)
fun setup() {
Log.i(TAG, "Starting background thread")
start()
looper

}

@OonLifecycleEvent(Lifecycle.Event.ON DESTROY)
fun tearDown() {
Log.i(TAG, "Destroying background thread")
quit()
}

fun queueThumbnail(target: T, url: String) {
Log.i(TAG, "Got a URL: $url")
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}
}

R A W R e EEAR T R . E G, Uil Looper (F§JE <3¢ ) ETEHH
ThumbnailDownloader /) start () R JGiETHY . X REMRUFLRFENZE, BRI TS (RE
Wb ke ), I B 3370l T Looper, A REHIIF onLooperPrepared () sR%X T # i . XFE,
queueThumbnail(...)FR%UH 25 Handler i FH2C IO - Ol st AERE R T o

Hyk, X HEPEH quit () REEZ R T4~ XAER OCH, RAAZ L HandlerThread, B3t
S—HBsfT &, By BT,

)5 , 7E PhotoAdapter.onBindViewHolder (... ) pR& , EHLAEAY queueThumbnail()
PRER, IHEAJCEIRI A #Y PhotoHolder F1 GalleryItem /) URL, UfCASHEEA 25-12 FR .

RALEE 25-12  CHLH ] ThumbnailDownloader ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

private inner class PhotoAdapter(private val galleryItems: List<GalleryItem>)
: RecyclerView.Adapter<PhotoHolder>() {

override fun onBindViewHolder(holder: PhotoHolder, position: Int) {
val galleryItem = galleryItems[position]

iﬁﬁmbnailbownloader.queueThumbnail(holder, galleryItem.url)
}

}

1217 PhotoGallery [ I Jf- A& LogCat % 1. 7 RecyclerView #E s, Al M Logeat
% AR e 44, ThumbnailDownloader IEFEG G FaiER., A, ]
IAEATIOR RAER B IR (AEE 2, MRtk ).

R fi247 HandlerThread A5, TR, IRIAES JE b0 T LN r)
R B &R

25.5 Message 5 message handler

BARNHTHE LT ARG T T EE , BETES FLREEREMEL T, BEW T
[] RecyclerView [ adapter XSLELE R Won W7 (ZaiFA T, J5 6 4R ANREPI TR B
EIR U ——F LB DL LB RPI TR E S —— R A& L, )

PR T2 A LA S S AR . 5 6 TAERY N LB 45 05 40 6 7 1 R TG VAl b 75 22
A O AR AT SR 2 T 5 TN FL R o QR & N FLBAET, J5 B N AR T . T2,
MBEPREICTZY, SERT G NS A TR IR R . Xk BEARTAT, (HACRAE .

HOBUF iR 5 282 A TN B PR it — A o 5 B NS M EEC AEE R, IR
HWCEAEFT & N AR T . /i & N H PRI S5 B N AR B MR R, Wl RLix
FEAR
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SEEEUER, WA R INEAE R A . AR, B (TCie RMR—17 ) v e R 28/ PRSE il — i
1255, AT B2, XFMELLT, bt nT D7 A AR b — RN, SRS T
SRR

1E Android RGcH, AR AR /ETBERAT (message queue ). fifi FHTH B BAFI AYZK
BMVEHEEIR (message loop ). THEMEHSTEIK A I L E2RAFIHE, Kl 25-2 B,

HE

AN

U

—
Tl
[cuig

LRI

K252 NPz

TH BAEIRZFE N looper ZH . Looper Xf 4245 HE 2R A2 1T BBAF
FRFEEHEIEAR, KA looper, FEARM A TAEERZ H H: looper 5 .Y - looper
AW AE B SR IMBGE S, SR )E SEIH B8 2 i 55, Wik 25-3 iR,

Message N
q Message N-1
Looper <-|— Message 1
MessageQueue

K 25-3 FZFESEA HandlerThread
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Bk, BATHAIE—MEEMIMEN G G LR HERHE Looper i, FATEMM—4

4% HandlerThread f2%,

i Handler X 574 BBAFI BLUBGH B, ELBEME GLBES TG, WE 25-4 B,

Main thread

<

Looper

Scroll event

“E T BUXTRE T

Bind ViewHolder

Item click

MessageQueue

I

Handler

“I‘LX

ThumbnailDownloader

Download

Download

<

Looper

MessageQueue

!

v

REVREERIHE Jr”

Handler

handleMessage(...)

&l 25-4 {§i[f] Handler j#{E

BIETHERT, BEE A4 & Message, PIXE S Handler ( XY message handler ) 2 [f]

P

25.5.1 #l#T Message

HIOREHE . WA (F s AR ) S HA i SR 2 AL B S LS5 . IR

PEASECP ) X REAYE DN B RS T,
H B2 Message 2R —ASL1, BEA I LASEH

=N
AR,

O What: HFEXH Int BUEEAAH, ARERGERTEE
Qobj: MFHEE, BEHELENXNE .
O target: AbFHEM Handler,
Message 1) H 5 (target ) J&—~ Handler 285L4], Handler W& {F message handler FfRi#K
A1 Message B, ‘B2 Hal5—4> Handler #1CHE, Message FpAbEERT, Handler X410 5ifil
KIH B

25.5.2 E|#r Handler

Horb oy 34 ZARE o

BN HE B LSO B AT S, B AT E— Handler SEffl, Handler AU ZAbEH
Message HJ HFr (target), tJEBIEM % Message I3 E, A 25-5 Fzs,
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Message
what
obj
target

Handler

Looper

F

HandlerThread

_________________________

¥ 25-5 Looper. Handler. HandlerThread #l Message

Looper #Ifi Message X R4, Message #AZ0i7E Looper [ AMREANEE , BESRA X2
K, MNHEITAHE, Handler 2251 Looper,

—/> Handler {1 5—4> Looper #3¢HE, —/> Message X 5—> H#¥x Handler (HLFR{E
Message B#r) tHXCHK, Looper #Ifi%~ Message BA%I. £~ Message nJLA5|HA—Hiw
Handler (& 25-5),

£~ Handler 0] H5—4~ Looper #I2CHK, WA 25-6 Fin, XEME—1 Handler fY
Message "] fit5 75—~ Handler A9 Message F7HU7E A — i BBAS H

Fmmmmmmm e .
] ]
I I
' MessageQueue ,
Handler #1 ‘\‘:\ '
]
. on !
! Message !
! what '
Handler #2 A/E/ obj |
| target !
)
/ |
I 1 !
Handler #3 | T !
1 ]
)
Looper i
]
. ? 1 |
| 1 |
] ]
' HandlerThread ,
I 1
] ]
] ]

_________________________

Kl 25-6 £ Handler Xf—~ Looper
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25.5.3 {#F handler

—fCRYE, AN T EH B A HAR Handler, QIE(5 AR, H4FJHH] Handler.obtain-
Message(...) R4, G AFHADLENN B FEIG, ZRES Aok E Hin Handlero

ﬁﬁﬁﬁfﬁﬁﬁﬂ@?ﬁﬁ’] Message X%, Handler.obtainMessage(...)BR%Zs AN mlfi:
FARBOHE o A AT B, RSN

— HHUH Message, SLAJLA sendToTarget () R A IX LA B MY Handler, RJ5,
Handler 24X Message i & 7E Looper JH B AF I EES .

%} T PhotoGallery i [T, Ffi14:7E queueThumbnail () SCElsREHARBOE Lkl B A BRI H
Fro 4B what JEME—7E X MESSAGE_DOWNLOAD ()% & . JH S ob] JE MR —A~ T 255
%4, XA adapter f£ A queueThumbnail () pEi%Kf% PhotoHolder, JHTHRH T,

Looper HUf3H B BAFIHAEEIHEE, S ERERSIEEN HPR Handler 408, JHE—
W S27E H s Handler 1Y) Handler.handleMessage (. . . ) SEPLRREC AT AL FRAY .

&l 25-7 JEoR T HARXRIE R,

i
i
! MessageQueue MessageQueue MessageQueue
| My New
I
i Message
i ™

My Handler H Message My Handler Message My Handler

| what what
H { obj { obj
| target target
i

My New
Message

what
obj
target

HandlerThread

HandlerThread

[
Looper

HandlerThread

.....................

E 25-7 @Ik ik Message

XH, FYEZEAER handleMessage (. . . ) S pRECKH ] FlickrFetchr ) URL F#E&
ARt G N LS Y SE VAL

THAE SIS . B Eiin—2e i I e i, anfUas i 5 25-13 Fn .
REGER 25-13 I hin—2e M 5148 7 ( ThumbnailDownloader.kt )

private const val TAG = "ThumbnailDownloader"

private const val MESSAGE_DOWNLOAD = 0

class ThumbnailDownloader<in T>
: HandlerThread(TAG), LifecycleObserver {
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private var hasQuit = false

private lateinit var requestHandler: Handler

private val requestMap = ConcurrentHashMap<T, String>()
private val flickrFetchr = FlickrFetchr()

}

MESSAGE_DOWNLOAD FHRARIH F#iEKiHE . (ThumbnailDownloader 24L& AMATATH
BT 3 B what @k, )

HEINA) requestHandler FSEAZEXT Handler 5] .iX-~ Handler 135 7E Thumbnail-
Downloader & &M A BE T 40 RIG B BI85 ¢ I B BAS FLECH IFACEE T s R IE B

HARINE) requestMap 421 ConcurrentHashMap, iXJ&—fhZk 2241 HashMap., XM,
i FH—AFRIC T 2R A T X RAE R key, TP LIAEHUANE R CHAY URL T #RBE%. (X
MRICXTZIE PhotoHolder, T 4R&5 RALRER Iy il A ik 45 /R B 7 i ULJTE . )

FINGE flickrFetchr JEIESTA#EXT FlickrFetchr SEBIAY5I . XFE, A Y Retrofit
e B A e LR AR A iy 0 R ST — IR (R — MR A I B & — > Retrofit #i3k
il HatE N A )

Tk, 7E queueThumbnail(. .. ) pRECH A MACHS, B3 requestMap JFHU T 2H Bk H|
Ja B LRI R BI F 25, ﬁuﬁﬁ%@i 25-14 it7R .

KZ;EER 25-14  FREUAI A 27H 5. ( ThumbnailDownloader.kt )
class ThumbnailDownloader<in T>

: HandlerThread(TAG), LifecycleObserver {

fun queueThumbnail(target: T, url: String) {
Log.i(TAG, "Got a URL: $url")
requestMap[target] = url
requestHandler.obtainMessage (MESSAGE_DOWNLOAD, target)
.sendToTarget ()

b

M requestHandler H#ZKEUHESG, requestHandler ik [ s 13X 158 Message Xt
%11 target, iX3RM requestHandler 21 ST B AS HHUH BIXANHEE . XNHER
what JE1:/2 MESSAGE_DOWNLOAD. ‘EfY obj JEPERLZi%4T queueThumbnail(...) K%Ky T
target {H (iXH$5 PhotoHolder ),

P B CEIEE N T target (RecyclerView Hff) PhotoHolder ) I F#iER ., @Bidfs
"7 £ PhotoGalleryFragment EP RecyclerView f{ adapter /&M onBindViewHolder(...)

xﬁiﬂﬂ% queueThumbnail(...), {ERF F#& A & H URL 44 PhotoHolder .
L, HEHEAEE URL E S FA189M0L Z M PhotoHolder I URL NI X £ B
Hr requestMapO S, FRIT2M requestMap HHHUH A URL, DUARIE 22 fdi F T DURR
PhotoHolder SEflf¥ 8T F2kihk URL, (iXfREZL, K~ RecyclerView H1/) ViewHolder £
AWl H )
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)5, ¥k requestHandler Jf5E Xi% Handler 7E45-3)7 8BS H i F 2008 B S i T
PRSI B 25-15 PR .

RIZ;EH 25-15 AbFE B ( ThumbnailDownloader.kt )
class ThumbnailDownloader<in T>

: HandlerThread(TAG), LifecycleObserver {

private val requestMap = ConcurrentHashMap<T, String>()
private val flickrFetchr = FlickrFetchr()

@Suppress ("UNCHECKED_CAST")

@SuppressLint("HandlerLeak")

override fun onLooperPrepared() {

requestHandler = object : Handler() {
override fun handleMessage(msg: Message) {
if (msg.what == MESSAGE_DOWNLOAD) {

val target = msg.obj as T
Log.i(TAG, "Got a request for URL: ${requestMap[target]}")
handleRequest(target)

}
}

fun queueThumbnail(target: T, url: String) {
}

private fun handleRequest(target: T) {
val url = requestMap[target] ?: return
val bitmap = flickrFetchr.fetchPhoto(url) ?: return

}

T A Message Z50, HfitAiE+E android.os.Message fil.

RS, FATETE onLooperPrepared () pRi% 5P Handler.handleMessage(...)
PRELIY . HandlerThread.onLooperPrepared () 7F Looper B XA A TH B AF Z R , BTLAIZ
HEE AN Hand ler SCILHEF-HITT .

ff Handler.handleMessage(...)BRET, EOERATEEIAL, HAREL obj {H (T AT
Witk ), RIEHHAL %% handleRequest (... ) BB, (i, BASIH AT 23 BB
FERT IALFERT, i< fih % )8 Handler.handleMessage(. .. ) FR%L, )

handleRequest () FREUE FEPATAIHITT . 7EXHL, Bk URL B85, Sl effdshAss
— I FlickrFetchr. fetchPhoto(...) PR,

@Suppress("UNCHECKED CAST")H:f#51F Lint K Aras, % B IHERITEAGA T, 1]
AT LU msg. obj SIS T, M HR— ATEFF & PhotoGallery fRf5%, T AURAR
B . AT SR BAS L, I HAE YA A BN EAE B A obj FEHIFA
PhotoHolder 5E#1| ({5 %1 ThumbnailDownloader #5ERY T ZEHIPLHL ),
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MEEARTINE, Al Handler SCEABAIE T —ANERAE, NFZRIARFFA IR (X
& ThumbnailDownloader 28 ) MYSEHIF I H . XAE—k, WRPMERIEMEmRIHINTRE, 3t
23 AR B PR AF s [P A8

ik, HATEHE Handler BN45 F AR looper B A2 it m#l . iX B, fii/H@SuppressLint
("HandlerLeak")fEFJEALE Lint #i72, A LA BIEE R Handler SN 5 5 Z6FE 1Y looper 1) .
InARAER BN R Handler TR IN45 AR looper, ARA BRI EL, B RSN,
P SECE S AY ThumbnailDownloader St ] A& PN 77 ia] i,

M2, NERGEATRM Lint B4, FRAEVREIEEA Lint & &L, HANEX 2 MR
YL,

i&17 PhotoGallery N FH, it LogCat % H Y H s AMCHS TAEIES .

MR, TERIRIE B 4 PhotoHolder fRIAl (R H PhotoAdapter ) ZHi, if-RAMFLIAAE
5to AR UTH TAE. Bk, o2l 3] 2458 FE e .

HAET NI, BIEE ) TAE e A i handler A7 8——ThumbnailDownloader 471
B B WBAEFE . F—1rE22 2 N4 )& . ThumbnailDownloader Wi ffi F Handler ] &
FERIGK -

25.5.4 1%i% handler

27T, f#/H ThumbnailDownloader /Y requestHandler, FRATE AT LI ELLRELHEG G2k
ReATS5, AnTEl 25-8 R

“TEIZE RV
F412 ———Pp——— - = 4 ThumbnailDownloader

—p Handler

T

requestHandler

—— - -

F 25-8 H EZAR%HE ThumbnailDownloader |AY{TS

Bk, WrTLING GRS ELFECHA Handler, ZHERZBMES, WA 25-9
NS
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“SERT! BLIEZR
1% # 1%ImageView
LHIE R
EH%iE o —-—— === ThumbnailDownloader
/
|
\
\4
Handler Handler
responseHandler requestHandler

& 25-9 M ThumbnailDownloader £&#& b #i%] F 421155

TR E— P4 handler Al Looper HIHEMEM ., F4M LAIHR Handler S HIIS TR
Looper #IKCHk, k2 [ BIEM Handler W] LI 4h 55— FE . 1534 221 Handler 5614
TR Looper IRAMRFFERCR . HIL, Ef%H Handler fTRANELR BTG TH B AR 7E B4R
TH B A A B

7£ ThumbnailDownloader.kt H7, ¥8HNE 25-9 1/ responseHandler &M, FXRAHOEA £
LRTRM Handler, #R)5, LAI—BESESZ Handler fOME) 3 sRBCR I 5 15 R B, TR i R B0 o5
—DSHORARECKRAL, VBB B R (CFEMIE ) SBEATERE (ELR), W
fRAGIE A 25-16 FT/R o

RILEH 25-16 %3N responseHandler ( ThumbnailDownloader.kt )

class ThumbnailDownloader<in T>(

private val responseHandler: Handler,

private val onThumbnailDownloaded: (T, Bitmap) -> Unit
) : HandlerThread(TAG), LifecycleObserver {

}

TEE R T BSE I T LASE s Ul L oRiy, 8 LAEE i R i ek B B JE Mgl s
TG, S T YRS F ULEEH S (JEE AT ImageView) 737, R ThumbnailDownloader,
FA VXA WA e N R RS 4045 7 — 128 (iX B4 PhotoGalleryFragment ),
XFE, ThumbnailDownloader Htnf DAE T k4 RAL 44 AKX 2 T,

B ROk, 1Bk PhotoGalleryFragment 25, ff FZRAECHL) Handler {41645 Thumbnail-
Downloader, Ji4h, FHLEE— R REUCIC T40E -, ARSI 5 25-17 Fow.
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RIZER 25-17 i HIH B Handler (PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

override fun onCreate(savedInstanceState: Bundle?) {

humbnaill loader = Thumbnaill Loader()
val responseHandler = Handler()
thumbnailDownloader =
ThumbnailDownloader (responseHandler) { photoHolder, bitmap ->
val drawable = BitmapDrawable(resources, bitmap)
photoHolder.bindDrawable(drawable)
}

lifecycle.addObserver(thumbnailDownloader)

}

BT, Handler BRIN S Y RTZRFEM) Looper #HJEHE, 1% Handler J£7F onCreate(...)

PRECHAIEY, Ba5ELRAN Looper FHICHK

Fi7E, j#id responseHandler, ThumbnailDownloader fEf%{H 5 F4FE Looper 4FE 1)
Handler., [FlA, iS4 pRECSSHYSCENA AR 9144 Bitmap #0047 UL BRlE, BAORUL, stife%
onThumbnailDownloaded /& ¥ BREUHY BRI A2 FHT R 257 Bitmap 1% # PhotoHolder /) Drawable,

FTEfE B4R AR A P EGE R TE B IR, FATE AT LU A X E ] Message 534k
T, ZoRERE TERER . Ak, XTES—4 Handler 72&, LI—1 handleMessage(...)
T T PR

IrEA UL, FoA T H % —4 Handler M%t——post (Runnable).

Handler.post (Runnable) &—~ % i Message FIfHEF]pR%L, REIUNTT :

var myRunnable: Runnable = object : Runnable {
override fun run() {
// Your code here

}
}
var msg: Message = Message.obtain(someHandler, myRunnable)
// Sets msg.callback to myRunnable

Message A M REURE S, BUR A FTH SR K% target Handler 1. H,
fEAE R R £ A9 Runnable 9 run () BRECS BT S

7E ThumbnailDownloader.handleRequest () &%, ffi [ responseHandler X Runnable
A FLRRAS, GRS B 25-18 R

;58 25-18 E A T 25 B8 ( ThumbnailDownloader.kt )

class ThumbnailDownloader<in T>(

private val responseHandler: Handler,

private val onThumbnailDownloaded: (T, Bitmap) -> Unit
) : HandlerThread(TAG), LifecycleObserver {

private fun handleRequest(target: T) {
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val url = requestMap[target] ?: return
val bitmap = flickrFetchr.fetchPhoto(url) ?: return

responseHandler.post(Runnable {
if (requestMap[target] !'= url || hasQuit) {
return@Runnable

}

requestMap.remove(target)
onThumbnailDownloaded(target, bitmap)
1
}
}

K4 responseHandler 5341 Looper AHOCHK, FrLA UL BRI STE ELAR P 5E M

A FRRISE T ATERWE? B, BAFRRKE requestMap. IXARAMAEE, K4 RecyclerView
SPEMMF I HARE . 7F ThumbnailDownloader T#5EAY Bitmap ZJ5, RecyclerView AJHEMG
WMEFH T PhotoHolder JFAHMIIER T —AANFA URL, %A ol ffiF &1 PhotoHolder #fHE
RWEER P E A, B ) &k T HAbE R W IC

¥Rk, K4 hasQuit {H. {5 ThumbnailDownloader B4R, AR-ABITAEAR] B9 PR %k
ATREARAN K4,

5, M requestMap HMIGEC XY PhotoHolder-URL, #RJ5¥:f [#i% & 5] H A%
PhotoHolder I,

25.6 MEVLERIE B EH

EEPR AR AT, 51— KA. ISR EFE R4, 1 PhotoHolder ¥
E (% 2:%%, ThumbnailDownloader AJfiE<xHEi ﬁta—j ThumbnailDownloader VA3 % % K4
EL44 1Y PhotoHolder ikl it

BFDEX A, AL fragment HYPLEIBEIESN, WEER T ZAS PR ITA K, X
ThumbnailDownloader 4% fragment PLEI A A arEIH. (ZATULET, fragment F)A: i JE A
fragment ML A LE i PR AN R o BRIRVRIEFEIRPE fragment, AR ABLRHERE 21 fragment 1Y
M, 15 fragment S [ Bk 7E, )

B WIS A TGS BL, TH fragment 2 AR IOLEE# (LR, AACHSI B
25-19 FfizR.

RESER 25-19  HA4 fragment A=y A IS E AL SEBE ( ThumbnailDownloader.kt )

class ThumbnailDownloader<in T>(
private val responseHandler: Handler,
private val onThumbnailDownloaded: (T, Bitmap) -> Unit

) : HandlerThread(TAG),—LifecycleObserver {

val fragmentLifecycleObserver: LifecycleObserver =
object : LifecycleObserver {
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@OnLifecycleEvent(Lifecycle.Event.ON_CREATE)
fun setup() {
Log.i(TAG, "Starting background thread")
start()
looper

}

@onLifecycleEvent(Lifecycle.Event.ON_DESTROY)
fun tearDown() {
Log.i(TAG, "Destroying background thread")
quit()

}

private var hasQuit = false

Bk, S LRSS, AN fragment BLP AR i A IR 00, AnfRAT I R 25-20
F7R

REGER 25-20  FIn— LR A A JE %5 ( ThumbnailDownloader.kt )

class ThumbnailDownloader<in T>(

private val responseHandler: Handler,

private val onThumbnailDownloaded: (T, Bitmap) -> Unit
) : HandlerThread(TAG) {

val fragmentLifecycleObserver: LifecycleObserver =
object : LifecycleObserver {

}

val viewLifecycleObserver: LifecycleObserver =
object : LifecycleObserver {

@onLifecycleEvent(Lifecycle.Event.ON_DESTROY)

fun clearQueue() {
Log.i(TAG, "Clearing all requests from queue")
requestHandler. removeMessages (MESSAGE_DOWNLOAD)
requestMap.clear()
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, TEMEZ fragment AL 194 IR, Lifecycle.Event.ON DESTROY X}/# Fragment.
onDestroyV1ew () PREL, (T THEZLY fragment A=A AW RHEXT N A Lifecycle.Event #
i, W[#FF Fragment AP1 Z% FH1 getViewLifecycleOwner, )

UTE, B PhotoGalleryFragment, FiCNIEY fragment WAL . Fi7b, BiCKIHN
i SRR EE A WLER fragment LTI AE A R0, anf A 5 25-21 R .

KAgER 25-21 Bl EIE A A I %EE (PhotoGalleryFragment .kt )
class PhotoGalleryFragment : Fragment() {

override fun onCreate(savedInstanceState: Bundle?) {

thumbnailDownloader =
ThumbnailDownloader(responseHandler) {

}

lifecycle.addObserver(thumbnailDownloader. fragmentLifecycleObserver)

}

override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View {
viewLifecycleOwner.lifecycle.addObserver(
thumbnailDownloader.viewLifecycleObserver

)

}

HFETE onCreateView(. .. ) BRAHIR IR B — N EES MK, VREDAT LI 2 H7E Fragment.
onCreateView( ﬁii)umﬁulﬁlﬂﬁétunm/ﬂ;ﬁo BEl 2 25.10 W IBEkERZR>T, TTLA2E30E 24 ¢
v1ewL1fecyc1e0wner SREZ B HIPR o E B I A i R USRS, B R R0 i SO AL
viewLifecycleOwner,

)i, 1F Fragment.onDestroyView () BRE(H , #% thumbnailDownloader X} fragment
PR A=A B s . [RlR, 2 ATR RIS A, R7EF R thumbnailDownloader ) fragment
At SRS, AnRRS S B 25-22 7R

REGER 25-22  MHIBRALIEI A=A B8 # ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

override fun onDestroyView() {
super.onDestroyView()
viewLifecycleOwner.lifecycle.removeObserver(
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thumbnailDownloader.viewLifecycleObserver

}

override fun onDestroy() {
super.onDestroy()
lifecycle.removeObserver(
thumbnailDownloader. fragmentLifecycleObserver

)

}

X FF fragment A 1y IE B —A4E , RAT AN EF-ahF5BR fragment 1) viewLifecycleOwner.
lifecycle W% . fragment A& A= A BB CANE BERE FIr G PR A A AS PR, fragmetn ()
WEAFELE T, fragment PR A=Ay BB SR R AL. ANid, MZai—FE, RATHE ST
ST IR E B T AR

B, KRERFAESESER T o 1817 PhotoGallery N ], B ahFmaE K A shasima,
W 25-10 iR

9:00

PhotoGallery

& 25-10 /R Flickr B A

PhotoGallery i FHA T F I s R AR IIRE . 3 TR LE R 2 0 W S INE 2 )68,
e R R 78 Web MLE HFT IR A BT ZERY Flickr P 014
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25.7 {=EE fragment

fragment fi) retainInstance EMHENIAN N false, XERIHHASHAAE . KL, Bk
i}, fragment 2XBfFGAS activity —E RSB, ] setRetainInstance(true) PREAT{E
i fragment, CLPREAY fragment N2l activity — TS . Mk, B —EHRE, IFEFER
SR AN SR 258 1Y activity .

XTF AR Y fragment SCF, HAESEE AR S R SR EEAAS, PBE AT A ARS8 H .

25.7.1 & &hEFESIRE fragment

BIE, RATKBEBERE fragment ) TAERPE, fragment Z AT LAGEIR S, B XA —AN35L .
AT S AN B A fragment (YPRIE], {H fragment H B AT DIRBEES S .

VA B & A IUAERT, FragmentManager B /CH 8BS fragment FOFLIE . TEBE AL BN
AR, BRI SS B fragment 5 activity FHLE], FREIETFRIBEGHLH . B0 ECE 0T BB BT
F G IR VCHL s M4 B8 A3l p wE U T FAS,  DUJ JE A

4%, FragmentManager Ki#r£# fragment ) retainInstance JEYE{E., (NFJEMEME N
false (WILAERIME ) FragmentManager 2357 BIAHE% 1% fragment SCH . BESS, b TGN B AL AS
i &, 5t activity fU387 FragmentManager 2388 —/NEriY fragment S HAE, Gl 25-11 s,

Hewt 2 LR
) » New
MainActivity MainActivity
4 v
New
FragmentManager FragmentManager

A\ A

New

PhotoGalleryFragment PhotoGalleryFragment

A\ A\

New
RecyclerView

RecyclerView

Kl 25-11 & hEFERTE (Ul fragment BRIAARER )

WA JEMAE N true, NiZ fragment BYRLE 7 BIBE 45, {H fragment AR B ANSHES . AT
TN TS L B, BT activity BI85, B FragmentManager 233k 21| € % B 1Y fragment, 1854
AEWE, E 25-12 Fis.



25.7 4% fragment 451
ERE Z Bl HEdEHAlE] ez E
MainActivity Mai:‘:;tvivity
A4 FragmentManager New A4
FragmentManager
New
FragmentManager

FragmentManager \ /
| |

A

PhotoGalleryFragment

PhotoGalleryFragment

\ 4 |

RecyclerView

K 25-12 & Ek S ERAEK) Ul fragment

BARCIRANY fragment B WS, HECHETHT TR activity I TR R

BBy fragment i87E, {HEBA LT activity FE T, WKl 25-13 Fis .

| o | [ oo | [/netamed |

onAttach(...)
~

onAttach(...)
onCreate(...)

onCreateView(...) D!'IDB‘KEG"I{}
onViewCreated...) onDetach()

anDesimyD
m Hetamsd"r‘

unAchvrtyCmawd( . nnDestrowa{}

= ]
t

onStart() onStop()

L I
Paused
I t
onResume() onPause(
v I

(o]

¥l 25-13  Fragment 4 iy J& 15

vy

PhotoGalleryFragment

\

New
RecyclerView
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WIS JE P 454, fragment A REFE AR BIRAS .

O BT fragment iY) setRetainInstance(true) pFRi%L;

O HAREME (GEE HRSIER ) , U4 activity IEFERES

fragment HBELR BA AR5 4 A Ta]—— MU S 1H activity 21 58 BN S 37 BT 229 activity 22 [1]
A — B B I]

25.7.2 =B fragment

R84 fragment 7] DAUiS& Android B—Ab S50, A7 B XA T RS e
Mi4HE activity Fl fragment AT S 2R 23RS, BU7E, WRIEARECER A, v LA 2HE R
B AIE R TEIR , AT LU RA R B A Eicdis SO 4 o

RO BESEEE  HATANEE T fragment? A4 fragment fY) retainInstance BRIAJEME
HAE true? KA, BRIEFAEC, ROAZMHHXAILE . BHT.

BHG, AR fragment, TR fragment FHEREE S, — HHBAE, [)SHEA IR
FERT, BRARE SRR E %, e HBUANFE,

HIK, fragment 76 FHERATSE PRSI 5 2UAL PRI 25 ERG i, L REME N X I A Rl 37 5,
{HLRER Y fragment HAERLA activity PRI & e Mg A S AT 00 o WNSR activity J& P R Gt B N AF
Mg s, WA AR B fragment P2 A, BdRLEIRE LT .

HJa, REEIEHNT, AT ViewModel BiATFEARE fragment o NN A B E AR, L
JEEfHH viewModel AN ZIRE fragment KARAF ULIRAS, [RIFERN XHZ S ECE A, ViewModel
AALGERAT UDIRSE T, B 6ETE RIS fragment 51 A1 T 2419 fragment A=y B I HE

25.8 FEANFEI: BRER T#HE:

ARBHCEM RIS Android B 5 EH T B ARUSTT IS IR AR =5 e . X SEREL ]
T—2uREEY R (AN PhotoGallery HHHE T T2k ), TTLAY 29 KT A I fa]

WA, PhotoGallery W TR A N8 SE LA 5836 . A i vise, SeBBT-iy
ZAFIIRE, IR AR S B E TR ACH B RIMRITR . B EN . AL mPEER
NEPEATE R, i, LRI AR R, AT T Picasso JE

fdi ] Picasso 2, R FHILAS BRACHLAE S BUAS TE AU 181 7T 2 RE -

private class PhotoHolder(private val itemImageView: ImageView)

: RecyclerView.ViewHolder(itemView) {

fun bindGalleryItem(galleryItem: GalleryItem) {
Picasso.get()
.load(galleryItem.url)
.placeholder(R.drawable.bill up close)
.into(itemImageView)
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RS, DR get () 743 —4> Picasso Sfil, load(String) H 45 e T #k
K URL. into(ImageView)HFH5E M T 245 K1 ImageView X5, X8R, ify —4bH
flc B AT A, WAnER A T E T oRZ AT E S B (i placeholder(Int) Fl
placeholder(drawable) ).

TE PhotoAdapter.onBindViewHolder(...) %+, HZJHA bindGalleryItem(...)pH
5, SRRERH AT KBRS,

Picasso f4J3 T ThumbnailDownloader ( £ ThumbnailDownloader.ThumbnailDownload-
Listener<T>[mliEpR%0 ) BUFTE TAELI M FlickrFetchr FRAdE F AL BEAHSE TAE, FTLART L B4
B ThumbnailDownloader SZF{ ( FlickrFetchr H1AY JSON UdE F#iA ZFHEAY ), fHiH
Picasso, AMYAEMRIALACHS, BREFEAME FH & A Fr ghim | RG24 55 R R

PRATLAFET B 4589 % 1ol Picasso VR PRI INAES B, ®UMRES N RecyclerView
A A A I — A

28K, Picasso WASEITRERY, MR/, BWAIIREEGE, ki, EAZFF FEaE
F R WHRARA XATRK, L% M Google 1Y Glide JFEY, Facebook ) Fresco J&E ., X Fi~4%
AHi, Glide FbE/NY, Fresco PERELS -

25.9 RAZFEZ]: StrictMode

¥ Android MR, AEARPTEAFE RS, Han, TEn ARSI IeiR . 24 Tni 4.
fFlan, Mg FAEANT RSN T, 7 ELRE LA MR MRS SO & B ANR iR

R EMEEE, WRNIZSET] NetworkOnMainThread S LA R HA K& H E(EH . X5
Br2 StrictMode £ %4512 42 B Y24 . Android 51 AT StrictMode PAFS B & 38 ACAS a5,
187E R AR LR TR . ST LA A e 4 Yl A ) T AT e R T A X 4

TCAEATECE , StrictMode SEAFHIEFAE FLHE AR M4 E R XHE BRSNS, Bilhe
BRI e 2R e PERE ROACAS o) . SR AR RS T StrictMode ERIARGHISENG, JE StrictMode.
enableDefaults () FEECENT]

—HiEHH T StrictMode.enableDefaults()pR%, WHRACHSAACRE, FLAELE Logceat
FRILL T LM

O 7F 484 LR R MZIEK

O 7 FLRE DT MRS

Q Activity A& M5 ( Y activity RS );

Q SQLite Zdi FEFRA S 5

Q M2 E A T EISC (R SSL/TLS In% ).

B an g FH i Je 1 B A SR g, AR AR E I N XF AT, AT ThreadPolicy.Builder #i
VmPolicy.Builder 28l RATLUE RPN XAT A : FHUEEIH F5 . #E X HEHESE H
AR I ORI E R (E B
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2510 PkERZS]: WEALE LifecycleOwner B LiveData

PhotoGalleryFragment fiE%7E Fragment.onCreateView(. .. ) K& HE i viewLifecycle-
Owner.lifecycle.observe(...)R%, XFHEANTITIRIRRIE, AiHEE onCreateView(. . .)
PREICR [B] AR AN A nul s

YRANGE HAEAE Fragment.onCreate (... ) pRECTOIRERE HAROL IR B A=A 30, R B ARAR I 2
TE Fragment.onCreateView(...)RHHZJ5%] Fragment.onDestroyView(...)JHH=ZHi
XEEBTRIA R, ArE, R LU mE ) Fragment. getViewLifecycleOwnerLiveData() (‘iR
[ #YJ&— LiveData<LifecycleOwners> ) RIEL—A fragment R0 &A= i, HE
Fragment.onCreateView(...)EREUR BRI AN null, Fragment 1Y viewLifecycleOwner
RE R AT A WMELE R LiveData X4, ZJa, B4kt Fragment.onDestroyView(. . .)#iEH#k
BE A nullfH.

i\ RS, id Fragment.getViewLifecycleOwnerLiveData() i [fl ¥ LiveData
<LifecycleOwner>3# %< fragment it viewLifecycleOwner s A WL EE 56 £2 W 1% F fragment
SR E . BEPOME R WA &£ null {H, BifEB) viewLifecycleOwner.lifecycle Mg
HAx fragment [0 E]AE f JE1 4T

25.11 ¥R : & ThumbnailDownloader

LiveData & A dw A HIEAALE . ma b AR A IR A B s, B hE F Shas an i
ML f ., W HH ThumbnailDownloader 2, b gmi i HoA: iy &1 i A5 (%) ON_DESTROY ¢
P, g R EmEE M, Nk, ThumbnailDownloader 5% 5| & AT WELAY44E:
A

ThumbnailDownloader [F]fs %X fragment il fragment F1L 1A 16 A A R ARG S, 1HEFIl Fragment
IR BARAIRZINEMIIX AR, (HiX BA/R PR : BEH) ThumbnailDownloader 2%,
ibe HER fragment AR R, #R)5, 7E Fragment.onDestroyView () pRECHE AN, 11
L) fragment 15 BR T 2AT:55 BAF1 .

25.12 HRERZS]: MBI RER

FHAEATA RN RS ARRERIB 5E %, Xk, REBHP SRR, Ak, BMEw, FeREd
BT TR E R

SABSRA A, RSN R IR AE P T T AR GR35 . IS A7 )2 A B2k R o

GATIRARA P —E 2 H Bitmap MR . XA, BIEAFE XXt BATEARRTE
M. BAENAES AR, HIL, RS EHEREOT, 75250 5w X ZR A7 B X 245
— W, WAL —FP4/E LRU (least recently used, firs/DMEi ) WIFEAEIRIG
BT RRS, MAEE SR, ST bRl s DX 4
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Android SZFEFEHY LruCache XS T LRU ZBAFHME . VENEE — APk, 5
LruCache & ThumbnailDownloader ¥4ME MR AFLIRE . XA, BHR T 5T Bitmap B, %
HAANGAE, Wia, WS TR AR, NEEEERGA, MAERESLA T .

GEAETIE I, BVRTAESCBR A X, SRR © a2 A, XXk, 768K Bitmap
B, BUNSAETE FEER .

UM SR AL Sy, ABXTH PR, X2 R MORAN R R AR . VR 5 A A HE
FEMPEL, 17BN GalleryItem i, SAATHAHG T4~ GalleryItem HiUfi# Bitmap.




$26E
B R

ARFERESS ST W] SearchView FRMHEZRIIEE, SCHIE PhotoGallery L HIEER
Flickr M3k LB F. SearchView & MEIEMLE (action view ) 2, RATLMETA THAZH
AL, FATRL2: > ol i 1] SharedPreferences 7E¥ 45 FARFERIE

HWREIBERIG, i SearchView, FF AT U AR IS4 Y, AT RIY R Flickr,
R 5 HAs R TE RecyclerView H1, A& 26-1 ff/s. JH P HRAS I A ) CHE 7 2 A7 ok
ORE, BIER BB R, MKOR AT AR IR P i e — IR 25k

bd sky Skype say L

gwe r tyuioop
asdfgh j kI
¢ zxcvbnnma@®
723, © I C ]
R =

F 26-1 #HERFAm




26.1 3% % Flickr M3k 457

26.1 32 Flickr Mg

4% Flickr WuE 752551 flickr.photos.search i, LT MR “cat” XA GET i
SRR

https://api.flickr.com/services/rest/?method=flickr.photos.search
&api key=xxx&format=json&nojsoncallback=1&extras=url s&safe_search=1&text=cat

WUES], R FEREN flickr.photos.search, —A> text HEBEMHINAEE K )5 i,
TN EEEML “cat” XEEMFATH, safe search=1 [VEFE MK [BIEEE Bt A TE B
N ZE

A BRI BN, Fll format=json, % flickr.photos.search il flickr.interestingness.
getList 1K URL #Fii o /RAF L Se L s 280 ek Bt HH ORI — 142888 (interceptor )
L PR T AR UR A T T S —— TR M R, RTS8 B AT T AN T

TE api -3 LA — 444 PhotoInterceptor T Interceptor 2%, 7 5 intercept(chain)
IREUF LR 245K, ISIMTE =S EUEX G, FP2ABR URL, WIS 26-1 i, (Gl
TUSINE 24 FRIEAY APLEE, W LLEHEM api/FlickrApi kt Hopf HAZ il ik . )

RIZER 26-1 HT£2#ARG A URL % 1= (api/Photolnterceptor.kt )
private const val API_KEY = "yourApiKeyHere"
class PhotoInterceptor : Interceptor {

override fun intercept(chain: Interceptor.Chain): Response {
val originalRequest: Request = chain.request()

val newUrl: HttpUrl = originalRequest.url().newBuilder()
.addQueryParameter("api_key", API_KEY)

.addQueryParameter("format", "json")
.addQueryParameter(*nojsoncallback", "1")
.addQueryParameter("extras", "url_s")
.addQueryParameter("safesearch”, "1")
.build()

val newRequest: Request = originalRequest.newBuilder()
.url(newlrl)
.build()

return chain.proceed(newRequest)
}

5 A Request Fll Response £/, Android Studio 2L JLANERE , 10753% okhttp3 D,

RS g, RATE SEIH A chain.request () R HUH| JF R M 48 15K . R Je,
originalRequest.url() PR E LR MZEIE K P B 5 d: URL, F#i HttpUrl.Builder %%
INTHE A RSE, PRI B MZEEK . &5, 1] chain.proceed (newRequest) %™
A LRI R E B . (X —2BRRE, =R T MK, )
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FTE, ¥TJF FlickrFetchrkt SC/F, AR INE] Retrofit SHACE B, WfCHSE A 26-2
F7R

REER 26-2 RN HEEAY (FlickrFetchrkt )
class FlickrFetchr {

private val flickrApi: FlickrApi

init {
val client = OkHttpClient.Builder()

.addInterceptor(PhotoInterceptor())
.build()

val retrofit: Retrofit = Retrofit.Builder()
.baseUrl("https://api.flickr.com/")
.addConverterFactory(GsonConverterFactory.create())
.client(client)
.build()

flickrApi = retrofit.create(FlickrApi::class.java)

}

EaRfRRL T, FRAT4eRIEE— OkHttpClient SZf, 4 PhotoInterceptor WHINZAE .
RIG, B ERA% P, HUEEIEER) OkHttpClient ECE %S Retrofit, PL{E, Retrofit <%
il FH R AL A & 0, PR — A4 TE R IFT PhotoInterceptor.intercept(...) K%k,

FlickrApi B#8%ER flickr.interestingness.getlList FI/EANTFE T . £ Retrofit API
B, WY, B searchPhotos () BRECKE B RIEK, WHSIE H. 26-3 iR,

RAZEE 26-3  [7] FlickrApi HRINFEZR K%L (api/FlickrApikt)
interface FlickrApi {

@GET("services/rest?ﬁethod:flickr.interestingness.getList")
fun fetchPhotos(): Call<FlickrResponse>

@GET
fun fetchUrlBytes(@Url url: String): Call<ResponseBody>

@GET("services/rest?method=flickr.photos.search")

fun searchPhotos(@Query("text") query: String): Call<FlickrResponse>
}

@Query FfFALVFHRANSPHEE NS UG HPHESR] URL i H ., XH, /REHZWARSE0Y
text, text WIECXHEM searchPhotos(String)f& A, 4, ] searchPhotos("robot")
H45 277 text=robot JF¥SME] URL B,
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WA B 26-4 Fi7R, 7E FlickrFetchr ", BSIN—M8 2R RECE BTSN FlickrApi.
searchPhotos(String). [FIf, HESEHIT Call X4k nlgh BaH45E 5 LiveData X BACHS
TN B T B RS

RRD;5E8 26-4  |n] FlickrFetchr N2 RS ( FlickrFetchrkt )
class FlickrFetchr {
private val flickrApi: FlickrApi
init {
}

fun fetchPhotos(): LiveData<List<GalleryItem>> {
return fetchPhotoMetadata(flickrApi.fetchPhotos())
}

fun searchPhotos(query: String): LiveData<List<GalleryItem>> {
return fetchPhotoMetadata(flickrApi.searchPhotos(query))
}

fun—fetchPhotos{):+ LiveData<list<Galleryltem>>{
private fun fetchPhotoMetadata(flickrRequest: Call<FlickrResponse>)
: LiveData<List<GalleryItem>> {
val responselLiveData: MutableLiveData<List<GalleryItem>> = MutablelLiveData()
1 flickrR . Call<FlickeR = flickrApi. fetchp! 0

flickrRequest.enqueue(object : Callback<FlickrResponse> {

1)

return responselLiveData m
}

)
BJn, WAL 26-5 Fizs, BT PhotoGalleryViewModel, &t Flickr %, #7E, &
TR i 2R R “planets” . JRASIABA R P UL AR AIAY UL, {HAT DA A gmAt 48 &
AR I A R A
RIEER 26-5 K2 (PhotoGalleryViewModel kt )
class PhotoGalleryViewModel : ViewModel() {

val galleryItemLiveData: LiveData<List<GalleryItem>>

init {
galleryItemLiveData = FlickrFetchr() .fetchPhotos()searchPhotos("planets")
}
}

BRI ZRIER URL F2Z i FSRIERAEZE R A ) URL A—Ff, (H38 2RIz A1) JSON e X
W E—FERY , X AFEE, N Gson B @b fic B A RIS S A S B T, HAEAT L,
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1517 PhotoGallery W FHF- A AR PIZE R o WAREA A, Nz n] LIE ) — ki eRE F o
CAnSR Bl R A ER e A5, AN PR 8 2 ), B 4 R o+
Hein “bicycle” ¢ “llama”, HE|EBNFHIIEREER. )

26.2 f{£f SearchView

BESK FlickrFetchr B 328 %R, BIEHR] SearchView BIAHE R AW, 161 4 AL
KT IR IR

SearchView ;& MRIEHLE, FTLLERAER AT SE 2N B AN I TRA

Tk, 2 PhotoGalleryFragment Al|#—~44 "4 res/menu/fragment_photo_gallery.xml )¢
XML S ARET AGE 5 A SO TRAS B2 RoR 4, a5 26-6 s,

REGEE 26-6  UHNEEH XML 3CF: (res/menu/fragment photo_gallery.xml )

<menu xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto">

<item android:id="@+id/menu_item_search"
android:title="@string/search"
app:actionViewClass="androidx.appcompat.widget.SearchView"
app:showAsAction="ifRoom" />

<item android:id="@+id/menu_item_clear"
android:title="@string/clear_search"
app:showAsAction="never" />
</menu>

B XML U2 B — 2455, RN HETIREA N android: title JEMERE LFAFH . BT
Z X s R R oAb,

@itk app:actionViewClass J& 145 androidx.appcompat.widget.SearchView {H,
fRASIF . 26-6 HEYSHE—AN e XIS R T HAZ /R SearchView, (&, showAsAction Al
actionViewClass J&MHARTE LM app M4 25 0] o WIARNIERE M2 EH, R —T8H 143
PRIFHOC NS )

AR B 26-6 HREE AN E LTSS TR IN— Clear Search %, 11 T app: showAsAction J&
PEIERE N T never, RIXASEEDH R 68 H B G HSEph J5 i, RATSECE T, AT
IZIETUR MR O R A I R AT . BIAESC IS E .

IAEARARDE IR XML AR 8 SCFAF R TR . $TTT res/values/strings.xml SCIF, B INSK HY
FAPH, ARADIE R 26-7 IR .

RIGER 26-7 WINERFFFH (res/values/strings.xml )

<resources>

<string name="search">Search</string>
<string name="clear_search">Clear Search</string>

</resources>
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%J5 , 17T PhotoGalleryFragmentkt 3C{f, 7 onCreate (. . .) PR%F I setHasOptionsMenu
(true) BRELLL fragment HAUCR BLIIJE pRER . SR)5, AnARASTE . 26-8 7R, 755 onCreateOptions-
Menu(...) RBOFSAIESEE XML SCF, X, THAHURE W AR XML et 1,

REZ;E# 26-8 7 i onCreateOptionsMenu(. .. ) PRi%Y ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

retainInstance = true
setHasOptionsMenu(true)

b

override fun onDestroy() {

}

override fun onCreateOptionsMenu(menu: Menu, inflater: MenuInflater) {
super.onCreateOptionsMenu(menu, inflater)
inflater.inflate(R.menu.fragment_photo_gallery, menu)

}
iz1T PhotoGallery A& SearchView AR 2FERY . st Search #2401, & HI— Mt
FUR AR SCARRE, W& 26-2 IR

a0

PhotoGallery

gwertyuioop
asd gk jk.I
4 zxcvboma@

nza , © e

E 262 HEAM
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SearchView BIF)G, — 1 x S HIAEA . ST SMBRF P& ASCY . FRGEEE,
SearchView Ht2: P15 H A — A8 RAGHL F .
e 2R RA S 45 R . AN E 2, SearchView FJ5 i 2376 i i/

g 2z F P12 2R

PR, MR R Flickr WEh, SRIGHIFTE R EREG R, B, T
PhotoGalleryViewModel, A7 AYIILIERICK, 7AW Uit RpHE R R, Wy
B26-9 FlT7R

KIGER 26-9 (RAFHITIERICT (PhotoGalleryViewModel kt )
class PhotoGalleryViewModel : ViewModel() {

val galleryItemLiveData: LiveData<List<GalleryItem>>

private val flickrFetchr = FlickrFetchr()
private val mutableSearchTerm = MutableLiveData<String>()
init {

mutableSearchTerm.value = "planets"

galleryItemLiveData =
Transformations.switchMap(mutableSearchTerm) { searchTerm ->
flickrFetchr.searchPhotos(searchTerm)
}
}

fun fetchPhotos(query: String = "") {
mutableSearchTerm.value = query
}
}

R R I TR AT, (8] 5 I S N o i R 45 . i TR & G A R 91 3R I
FAELE LiveData B, IR AT DA Transformations. switchMap(trigger: LiveData<X>,
transformFunction: Function<X, LiveData<Y>>)3ii 442 ( LiveData SR E W,
B2 ),

FlickrFetchr SEHRAFTE— N @PEEL, XX, FATATLMRIELE ViewModel SEA Y A i i 1A

B, H&Bl#—14 FlickrFetchr 5241, & HF—4~ FlickrFetchr SCHIRAFAL R, A FHBOCH
o1, BT —UIEREAE R i — 1 Retrofit Ml FlickrApi. W @i RIS IIRL .,

Tk, HB PhotoGalleryFragment, HEZEH it Searchview #2388, wiiHr
PhotoGalleryViewModel fRAFIEZR I, A& SCRY A1, SearchView.OnQueryTextListener
O ot TR R R TU\ﬂﬁ A2 o

HHr onCreateOptionsMenu (. .. )RR, Wl—> SearchView.OnQueryTextListener
Wr ek %S, AT B 26-10 s .
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RSB E 26-10 Hidiid ¢ SearchView.0nQueryTextListener Z4 ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {
override fun onCreateOptionsMenu(menu: Menu, inflater: MenuInflater) {

super.onCreateOptionsMenu(menu, inflater)
inflater.inflate(R.menu.fragment photo gallery, menu)

val searchItem: MenuItem = menu.findItem(R.id.menu_item_search)
val searchView = searchItem.actionView as SearchView

searchView.apply {

setOnQueryTextListener(object : SearchView.OnQueryTextListener {
override fun onQueryTextSubmit(queryText: String): Boolean {
Log.d(TAG, "QueryTextSubmit: $queryText")
photoGalleryViewModel. fetchPhotos(queryText)
return true

}

override fun onQueryTextChange(queryText: String): Boolean {
Log.d(TAG, "QueryTextChange: $queryText")
return false

b

}

5 A SearchView i, i0f3%# androidx.appcompat.widget.SearchView,

fE onCreateOptionsMenu(...)RR&, FRATE MUY Menultem T IRAFALE
searchItem 25, SK)5, I getActlonvlew () BREON XA F U SearchView X4,

B3 SearchView X4, #in] LAffif setOnQueryTextListener(...)RR%0XE SearchView.
OnQueryTextListener T . J4h, RIENINE T SearchV1ew.0n0ueryTextL15tener H
onQueryTextSubmit (String)#l onQueryTextChange(String) r&%H,

H% SearchView SCASHE B SCFA 54, onQueryTextChange (String) [AlH pREUIE 2
1T 1E PhotoGallery W, BT ic HAAFLRE] false (B, XA EH B S AT, &
[l false {H/B5VFRSE, [FIVHAE T REM N T RIES A EA M AL, XL R R
%t L3047 SearchView E’J%JUJ\KJWE (X B8 /RO A, WA i ).

PR R A, onQueryTextSubmit (String) I kB PAT . P 432 i3
BRI SIESE . BRIERZHE, ZRSR0 true, XKEHL 215 H PhotoGallery-
ViewModel. fetchPhotos (queryText) Z T # K A

s T I R RIS R AW, K 26-3 PR, WNARIERIER, BREFME T 55,
1E HEH A LA F] SearchView.0nQueryTextListener [ K% BIN#AT
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> sky Skype say U

q| WZ ei rd ts Yﬁ u? iE O'i pU
asdf gh j kI
S$ zZz xcvbnm@

23 , © e

& 26-3 R

R RS DA Y PR (L NZEICATT BALAYEE ) P38 i), IBAlREE
SPATIR . WHPFAER, 2 ED TR RS, RIG XK A X E BN —K.
X JE SearchView 19—~ bug, H&HBERRIEE L, ATLUAHHS

26.3 £ sharedpreferences SLI 2 E K MIB1FE1E

1 PhotoGallery N FHHY, — R KA — 306G AT ] W AROZRAEX A0 if), RN ik
HHEPRUASER,

BSIIXAS BhR, WL 7475 5 A shared preferences, H A, Bt EE
A shared preferences, 7 w2 BiiC T8 . SCPRIE R Flickr B}, #iM shared preferences
BUB BT, HEEN text Z5UH.

shared preferences A5 g/ S RGP R SClE, FI{#iH] SharedPreferences K5 E,
SharedPreferences SZfi Lok B 45— ME(EXT B (Z50F Bundle ), HE AT L Al
FERE DA RS . BRES h BB A A, B Bl il . i — 20 & shared preferences
SCHERTEL, EATTSERR SR —FR R B XML X4, {H SharedPreferences 28E Bk T i35 SO
BSR40 T .

shared preferences SUIFPRAFAEN VS &, R, AR E GRAF SN A A 1 BB S o
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WIARALTE B 26-11 FT7s, ERII—"1% K QueryPreferences FEFIZE, I TILHUNE AL i
TR

KEDFER 26-11 HHLRAN AT (QueryPreferences.kt )

private const val PREF_SEARCH_QUERY = "searchQuery"
object QueryPreferences {

fun getStoredQuery(context: Context): String {
val prefs = PreferenceManager.getDefaultSharedPreferences(context)
return prefs.getString(PREF_SEARCH_QUERY, "")!!

}

fun setStoredQuery(context: Context, query: String) {
PreferenceManager.getDefaultSharedPreferences(context)
.edit()
.putString (PREF_SEARCH_QUERY, query)
.apply()

}

N R TG BE— AR T A A A R HE =21 QueryPreferences SCfil, MU, FRATHEA
Object X4 (1A class ) A QueryPreferences /&2— ™01, XK, FR 16 Hagd)
NSRS, PRIABELL ClassName. functionName (. . . ) BUIEETE R 1E]15X A4~ BRG] % 22 B 1)
PRIEL

PREF_SEARCH_QUERY JERT i1 B A7 key, TLHURIG AFRZEHEIE.

PreferenceManager.getDefaultSharedPreferences(Context) BRi%t < ik [nl EA FAA AL
FRATERINZ PRI (A SR N AT ). Z23k4% SharedPreferences xEHilsEfil, wIfdiH
Context.getSharedPreferences(String, Int)eki%{., #RiMj, 7ESLPRIFAkH, FATFFARL
SharedPreferences SRR 20, HE g RELE TN AT LT .

getStoredQuery (Context) FR%UR 7] shared preferences FRIRAEMIEWIFAFERME, Aid, &
BB FHEE context FPAYERIAN SharedPreferences, (K& QueryPreferences 5% A [T
) Context, FrLAiZREHIIEHIZ LfE A—1>. )

BUH A A EAR R B8, JH] SharedPreferences.getString(...)EtAl AT, iR
S AL RIEAE , R % A BUE pREY, bl getInt(...).SharedPreferences.getString
(String, String) PRELHIEE —ASSEdEE TERAGRIPIE, ARG AN5] PREF_SEARCH_ QUERY X
IVASSEIERS

SharedPreferences.getString(...)RFZEALREANAIET String 288, FNRiEasANEE
{#UF PREF_SEARCH_ QUERY RHXEH R4S o [HARZEX%T AN 2xil PREF_SEARCH_QUERY SKEXZS (A
Hit, REEMET —4 25 String BRIAE, XAE, ENffi setStoredQuery(context: Context,
query: String) WMWK AER, XH, T/l try/catch iEAUEE, MK FEIER
WMARZ 2T .
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setStoredQuery (Context) BRALIAF5E context AYERIA shared preferences 5 AR fIE ., 1E
QueryPreferences A, ] SharedPreferences.edit () K%L, AJ3EH—/> SharedPreferences.
Editor SEffil, ‘Bi/E1E SharedPreferences H{RfrErififF B EHFIZE . 5 FragmentTransaction
Byl 2L, M SharedPreferences.Editor, AlKf—ZHEEIRAERLA— 559, ARAR
A —HBIELE T, WA= FH SRS AT LT,

SEM T BRI S 4 S, A SharedPreferences.Editor fY apply () 545 BREE A
BAE. X#, % SharedPreferences SCIFRYHEA P RRER IS ARIEHE 1. apply () RELE
SETENAATPATEIR AT, SRIGTEE B 4afE L FOEEEE S AU

QueryPreferences J& PhotoGallery [ RS 2

BESRE & T A& ifE BRI S A, JRELEH PhotoGalleryViewModel %7525
Shared Preferences. 7EE B ViewModel B2 I8 &KIC%, FHEWILH L mutableSearchTerm,
—H mutableSearchTerm 7484k, StAAAEZR IS, WARASEH 26-12 iR,

RIBER 26-12 A P IRC A5 (PhotoGalleryViewModel kt )

class PhotoGalleryViewModel(private val app: Application) : AndroidViewModel(app) {

init {
mutableSearchTerm.value = “planets“QueryPreferences.getStoredQuery(app)

}

fun fetchPhotos(query: String = "") {
QueryPreferences.setStoredQuery(app, query)
mutableSearchTerm.value = query

}

}

PhotoGalleryViewModel T2 —/~ [ F 3ORMH ] QueryPreferences pR%L, Hitt, #Z4E
PhotoGalleryViewModel 45225 ViewModel ¥l AndroidViewModel, B REV N T
X, BESR PhotoGalleryViewModel B B F3C “TE#SA”, IRA TSI N LT SOt 2L 4.

PRk, FEH P S 2Bk PE Clear Search &I BRAAERIA (5 E (& "), W
FRASTE B 26-13 TR o

RALER 26-13  WEERAIAIfEE (PhotoGalleryFragment. kt )
class PhotoGalleryFragment : Fragment() {

override fun onCreateOptionsMenu(menu: Menu, inflater: Menulnflater) {

}

override fun onOptionsItemSelected(item: MenuItem): Boolean {
return when (item.itemId) {
R.id.menu_item_clear -> {
photoGalleryViewModel. fetchPhotos ("")
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true

}

else -> super.onOptionsItemSelected(item)

b

feJ5, BT PhotoGalleryViewModel, 7EVEFREA(EER;, FRIC—LEREHLIE F, afCALTE
H26-14 fiT7R .

KEBER 26-14 s AR —LE & i~ ( PhotoGalleryViewModel.kt )
class PhotoGalleryViewModel(private val app: Application) : AndroidViewModel(app) {

init {
mutableSearchTerm.value = QueryPreferences.getStoredQuery(app)
galleryItemLiveData =
Transformations.switchMap(mutableSearchTerm) { searchTerm ->
if (searchTerm.isBlank()) {
flickrFetchr. fetchPhotos()
} else {

flickrFetchr.searchPhotos(searchTerm)

}

}

B RIFEIMIENZBE] T o 1817 PhotoGallery W [, 22i8i#Z “unicycle” AR 4
SRIE, HRRE TR N, siEEiE—, ERRS. ATk, FRRER AR, REZ
feE 2[RRI &R A

26.4 ILRH

HRIIBESTING , MtaolkAs, FTLASIEMMUSN AL T AR PSS 2= T Searchview
B, R SCARHERE s O RAF I BT AT R i 2 0.

5, 7F PhotoGalleryViewModel B, fin— "M RJEME B R R CH T, IS H 26-15
FR

REZEER 26-15 BRI RIHY (PhotoGalleryViewModel .kt )
class PhotoGalleryViewModel(private val app: Application) : AndroidViewModel(app) {

private val mutableSearchTerm = MutableLiveData<String>()

val searchTerm: String
get() = mutableSearchTerm.value ?: ""
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init {
}

}

FH P S &R 4R, SearchView [ View.OnClickListener.onClick () BR&a 48 H .
XA 1 RS B R SCARMERYME, Gy 5 26-16 FIrs .

KHGEER 26-16  THIY R UAME ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

6Qérride fun onCreateOptionsMenu(menu: Menu, inflater: MenuInflater) {
;éérchView.apply {
setOnQueryTextListener(object : SearchView.OnQueryTextListener {
})
setOnSearchClickListener {

searchView.setQuery(photoGalleryViewModel.searchTerm, false)

}

-

AT, 25— R . IRE— FRIA IR . I TE 8, B AR L

26.5 F Android KTX #m%E SharedPreferences

Android KTX /& Jetpack L fY—%& Kotlin ¥ & E ., H T &, 7EfH Java it Android API 45 51X,
B, 58 AT LA B #2081 Kotlin 19—2835 F 45 T (/1 Android KTX H4xiEARE 1940H% 57 A Kotlin
K&, AEHEMIA Java APL I DIRE

AFHE N, Android KTX H A#R4; Android Java APTE&HE 7 XYY e . BARAIRLE
T Android KTX 4%, A3, Android KTX ¥ B A 9% %E SharedPreferences FI3 & .

BAE, FA TR T HT QueryPreferences 2548 Android KTX AR . 1 4G, 1E app/build.gradle
SCPFBLES N Android KTX RS, QfCA%iE B 26-17 iR o

REGEER 26-17 U N core-ktx K460 ( app/build.gradle )

dependencies {
implementation fileTree(dir: 'libs', include: ['*.jar'])
implementation"org.jetbrains.kotlin:kotlin-stdlib-jdk7:$kotlin version"
implementation 'androidx.core:core-ktx:1.0.0'
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¥, W3 QueryPreferences.setStoredQuery (... ) R% A Android KTX, Uit
75 2R 26-18 FIiR .

K358 26-18  fii ] Android KTX ( QueryPreferences .kt )
object QueryPreferences {
fun setStoredQuery(context: Context, query: String) {
PreferenceManager.getDefaultSharedPreferences(context)

.edit() {
putString (PREF_SEARCH QUERY, query)

~apply )
}

}

SharedPreferences.edit(commit: Boolean = false, action: Editor.() -> Unit)J&
core-ktx A Jpkigl, AL ASS, THRAREA FA T androidx.core.content.edit,

TGS ULAE lambda 240, FRATHLEE A SharedPreferences.Editor, iXHZ4E
android.content.SharedPreferences.Editor.putString(...) R E{HE,

HA edit ¥ RS HBRIVRIER apply () BREL, FrLAX IR T SharedPreferences.Editor.
apply () T H . FTLGEITG true fERSEURS edit ¥R RECKE 35 LRI T2 o iIXFESSS
23 edit JHM SharedPreferences.Editor.commit ()M A+& SharedPreferences.Editor.
apply ().

BITRH, Wi PhotoGallery FYTNEEAZ 5200 . PILE, shared preferences {UH%AY Kotlin XU
AR T, A5 Kotlin K &= XK,

26.6 PEEKZRS): Hiik PhotoGallery R F

PRBVFERER T, 3388 RN, RecyclerView B&E—25 JLARERIE W RTH REE R, 47
Prik, LA F ey G 2 HI P RS R, wiRREAR R, WO Searchview FEA ([A1F]
R R R ERIR A ).

PRk . P —3c i8R, 548 RecyclerView, Won— P8 2&4s B maeR s 5w (il
FARAFERER Do TE5) JISON a2 )5, SMBRIRASTE Rm . tstiEul, —BIFG FEE A,
AR W MRS T,




WorkManager

PhotoGallery i FIELEEAL AT LA R % Flickr W& A, BRELLH P ACHE IR E Ao A
5, FATH PhotoGallery N H AN —IiThfE, U HAEG G5 Flickr, BHA KA NE A
KA o

W T RS —HER GWEMEHTT, HPFIARTT N AR —F . —BA TH LR, MASK
EHE YR

Ry SRR FE AP E A Flickr Wl Br I R 9455, #22H3 Jetpack WorkManager 224 21 4
H— T H RSB Worker K1 58 SEBR TAE, ARG LA—ERfRIEIM L EIT. —B A
W A, wiik NotificationManager 45 & ik—A4~d %1,

271 Bl Worker 2

B G G55 2R A WUE—1 Worker 288, GI# T Worker 252 )5, Rib&f)ad—
4~ WorkRequest 5 UF RGA I A TIESS -
B, AW TAE, 7E app/build.gradle SCPF LS INTE B AOMH, 0SS BA 27-1 PR,

RELEE 27-1 50 WorkManager #<ifi (app/build.gradle )

dependencies {

implementation 'androidx.recyclerview:recyclerview:1.0.0'
implementation "android.arch.work:work-runtime:1.0.1"

}

WIMSERUE , 1eAHRIAEI H R 2

o THOBPEZ IS, 2 T ORBZBIEE Worker 25, A — 1448 PollWorker 82, ke
AR Worker 325, PolWorker ZEFEF NS5, —1 Context Fl—4> WorkerParameters X7
%o ENSHHEABIENIE R ITE, JoB5E dowork () sRE Sl S FTEN—2E H ik, 4t
T3 20 27-2 B
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K58 27-2  4)& Worker 2§ ( PollWorker.kt )
private const val TAG = "PollWorker"

class PollWorker(val context: Context, workerParams: WorkerParameters)
: Worker(context, workerParams) {

override fun doWork(): Result {
Log.i(TAG, "Work request triggered")
return Result.success()

}

dowork () 2 EJF Fr B LI, A AEZEHEE U ITRERHES . 2R B3R R AT 5
PUTEEIARG . B, SEBERIMRA, O HAI001ES FURTE— & H .

WRAES RN, ATLILL doWork (RO . ISEAERRENS, EAES IR 2T
FEATT . WU LRSI, R doork () EAOFES 2 IR RERRKEAT . WA ZeHEE
R Il T

PollWorker FUUNTHITIR f1E45. B TIIHINGT, (REHES—PARIIET (.,

27.2 FEAEIIE

HHJE PolWWorker $UATESs, R E— WorkRequest 25Hl) . WorkRequest 2574 B j&
MG, RIERFHITES AL, RFFEMEHE AT A28, WREPIT— RS, 3
fiiFfl OneTimeWorkRequest 2; WIRELEAATIES5, #EMHH PeriodicWorkRequest 25,

faj s L, XHEJGH oneTimeWorkRequest, PAJ7fEIIE PollWorker &2 REIE R TAE, I
2 ) G A R f WorkRequest. ZJa, VRKEFHN F LA ] PeriodicWorkRequest,

$THF PhotoGalleryFragment kt, fll##—/> WorkRequest, ZHEHAAT, WHLALIE . 27-3 Fi7s .

REZER 27-3  JHE—1> WorkRequest ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {
override fun onCreate(savedInstanceState: Bundle?) {
lifecycle.addObserver(thumbnailDownloader.fragmentLifecycleObserver)

val workRequest = OneTimeWorkRequest
.Builder (PollWorker: :class.java)
.build()
WorkManager.getInstance()
.enqueue (workRequest)

}
OneTimeWorkRequest i FIFATE #5 #4185 SM] . X HLAR LA HA 15 25 10 2 ZHATHY Worker 25,
WorkRequest HEFRTIF 2 )5, VRTEZ{di ] WorkManager 25424147, 8 getInstance () BRE AT




472 % 27 % WorkManager

PIIRAE—A WorkManager 26|, SRFG 14 AUERIFH WorkRequest, 8] enqueue(. .. ) pREE
TS5 TABNT . 3%kE, JET WorkRequest Z8HI K Az FR&& 14, AR5t HRISIT T .

BITRA, TE Logeat % 14 A PollWorker 18 3 H i, 1R, RN IZSE IR H i d,
Kl 27-1 s .

Logcat #*- L

1 Emulator Book_Screenshof#]  com.bignerdranch.android.phf]  Verbose [ | Q-PollWorker [ Regex No Filters
2019-01-15 12:08:25.382 16353-16383/com.bignerdranch.android.photogallery I/PollWorker: Work request triggered

2019-01-15 12:08:25.385 16353-16369/com.bignerdranch.android.photogallery I/WM-WorkerWrapper: Worker result SUCCESS for Work [
id=a29688ea-blc2-464e-abc4-69e5dd795ae8, tags={ com.bignerdranch.android.photogallery.PollWorker } ]

i

L

g ox e

F 27-1 L&At HE

R, KBRS PITIE S SRR, e iiRBH 8 E G R, sBEit
AR MBS 2 1) BT R AT B RR AR S5 A IR A o 1K AT 55 AR BN TT NS, (EA RS HT 40 AR TR 2
FERIWBIR R . S RAER R IE LR M4 P TIRIE 55 -

PRATLAHE A Constraints RN TAEIESUSMAZIRAG S, Hedn, mTLI4E e Ae i 2 R &%
PRI A BERA T HIUE TARAE 55 o 75 2l i BEFP R 4 S5 A2 — P Ol . 34k, R n] DA B F it
AR SR A AL T A HUIR AR S SR

G S8R 27-4 Fi 7, {E PhotoGalleryFragment Hl%i%E OneTimeWorkRequest, %5 T4E
155 B BRI 2514

KAGER 27-4 WIS ZBR %1 (PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

override fun onCreate(savedInstanceState: Bundle?) {
lifecycle.addObserver(thumbnailDownloader.fragmentLifecycleObserver)

val constraints = Constraints.Builder()
.setRequiredNetworkType(NetworkType.UNMETERED)
.build()

val workRequest = OneTimeWorkRequest
.Builder(PollWorker::class.java)
.setConstraints(constraints)
.build()

WorkManager.getInstance()
.enqueue (workRequest)
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5 WorkRequest Z5Bl, Constraints Xt tufd H— & ae Bl B L, X B, ATk
WorkRequest $HAT, VRERIZEUHE AT L

X IR RE, PRAT EAEBUAR s AR BRI, BIAEN T, B E R
FE—/ ML Wi-Fi 4. BESR Wi-Fi e MR E MY, IRAUSRIMAE 2T, JRIZAER 2
€ H PollWorker 14 H &t .

HEHIE WorkRequest ANETEHIEITHRMNLE LiadfT, IR E B BEIAR I M4t S . B
th PhotoGallery b FH, 7E7H B8 ML W R i ReE R & . 805, 7RSI T i
—IK, JRIF—ATERE MU PR A, R 27-2 P . RIS RGRRAER AT L, (HAE R
SEIHRL Android R4 I, ViR X451 B 752 T IR

v © <
N
WiFE Do not disturh Autcatate
Batiery Saver Motile data Alrplane mode
EN|
Cast
4 Andrald P

B 27-2  Pila) b e A

Sl Wi-Fi 8125 Wi-Fi 4%, SRS a8 il s 2% (Heim it ok ).
A Wi-Fi 485, FXIETT PhotoGallery . XK, RIIIZA AFIKRF PollWorker Y
HET o dkgié ] 220, oS EHin sh Wi-Fi %

27.3 WEHEH

BESR PollWorker iz A AR 1, IR A FARIFIGH I AH I Ao A2 . 5,
IR EBOE AN E A B BB T 1D, K5, S8 PollWorker JSRBGHIE A, JF51RAF
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HIE A ID AR, IR E AT REER, A4 PollWorker B HE 1% & 12X BRI 253755k
e, Sk ¥EH QueryPreferences 28, SCEURAAEHIE - ID, LIK N shared preferences
BB R B A 1D, A B 27-5 B o

RABER 27-5 {fFEcHE H ID ( QueryPreference.kt )
private const val PREF_SEARCH QUERY = "searchQuery"
private const val PREF_LAST_RESULT_ID = "lastResultId"
object QueryPreferences {

fun setStoredQuery(context: Context, query: String) {

}

fun getLastResultId(context: Context): String {
return PreferenceManager.getDefaultSharedPreferences(context)
.getString (PREF_LAST_RESULT_ID, "")!!
}

fun setLastResultId(context: Context, lastResultId: String) {
PreferenceManager.getDefaultSharedPreferences(context).edit {
putString(PREF_LAST_RESULT_ID, lastResultId)
}

}

55 26 B —AE, X HL, FI2 getString (PREF LAST RESULT ID, "")A4:iR [H|Zs ¢
TFef, FrLITE getlastResultId(...) sRECHE, MERIA SharedPreferences L EEURGHTZE
RE R IDB, A TAESESEAER (1),

o T ID BIFEGE, B2 R EDERn i =GRBU I o IRTFZEE 8T FlickrFetchr,
f2F PolWorker $F7 R ML K . 24F7, fetchPhotos ()l searchPhotos () i% Fi/~J7 BRI
FIEPAT A LI K I LiveData B4 H . AR PollWorker ZL4E 5 A4 LT, B
BPATHI MR IANLE FlickrFetchr Sfeff, WRISE S 27-6 Iin, T8 FlickrFetchr
2%, 48 Retrofit Call X5 588 k4 PollWorker ffi .

RIZ;EH 276 728 Call X4 ( FlickrFetchrkt)
class FlickrFetchr {

fun fetchPhotosRequest(): Call<FlickrResponse> {
return flickrApi.fetchPhotos()
}

fun fetchPhotos(): LiveData<List<GalleryItem>> {

returnfetchPhotoMetadata(flickrApi.fetchPhotos())
return fetchPhotoMetadata(fetchPhotosRequest())
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fun searchPhotosRequest(query: String): Call<FlickrResponse> {
return flickrApi.searchPhotos(query)

}

fun searchPhotos(query: String): LiveData<List<GalleryItem>> {
fatchpl y (Flich P hpt ; }
return fetchPhotoMetadata(searchPhotosRequest(query))

b

AT FlickrFetchr H1f% Call XI5, ] LIFEAMIEINS PollWorker T HIWHEHREA
EEEROAT, RFFELL PollWorker HLEIZ & X RN 45 18K . — HARBUSHTE B, ARTE 246G
O R ID AR Z B RAF IR R —3, WSRILED, A

WSS 2 27-7 7R, %6 QueryPreferences H3RBCYFTHE R AL F— IR EHTE
A ID, AR BATEIREHE R AN, SUEEIURE s R A RAW, ST REMNEIE R,
G, B SEA, DB B MR AR BN TAT B A Bn, MERZ R0
MR Y H S FTENEA)

KEZ;ER 27-7 FRHUEHTE - (PollWorker.kt )

class PollWorker(val context: Context, workerParameters: WorkerParameters)
: Worker(context, workerParameters) {

override fun doWork(): Result {
val query = QueryPreferences.getStoredQuery(context)
val lastResultId = QueryPreferences.getLastResultId(context)
val items: List<GalleryItem> = if (query.isEmpty()) {
FlickrFetchr().fetchPhotosRequest()
.execute()
.body ()
?.photos
?.galleryItems
} else {
FlickrFetchr().searchPhotosRequest(query)
.execute()
.body ()
?.photos
?.galleryItems
} ?7: emptyList()
return Result.success()

}

BTk, R EENEMTE T, SEM doWork () BRECHER I, 750, SRIUEEE & YA
— M EcfiE A ID, JF5 lastResultId JEME(EMILES, H TFHS] PollWorker i, WHIAH
N HERHIER . A, AR RIS R, SR QueryPreferences HARFFERY L —IKiR
B R ID, AnfRA%iE B 27-8 s,
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KIEER 27-8 KA & A (PollWorkerkt )

class PollWorker(val context: Context, workerParameters: WorkerParameters)
: Worker(context, workerParameters) {

override fun doWork(): Result {
val query = QueryPreferences.getStoredQuery(context)
val lastResultId = QueryPreferences.getlLastResultId(context)
val items: List<GalleryItem> = if (query.isEmpty()) {

} else {
}
if (items.isEmpty()) {

return Result.success()

}

val resultld = items.first().id

if (resultId == lastResultId) {
Log.i(TAG, "Got an old result: $resultId")

} else {
Log.i(TAG, "Got a new result: $resultId")
QueryPreferences.setLastResultId(context, resultId)

}

return Result.success()

}

FESAR A BT AS 13217 PhotoGallery W H . AN —IKiZ1T, QueryPreferences H
WA FEE R 1D, MHERTLIESR, PollWorker B AIH4E H, WP Epriat T i,
PRIZEBER 2] PollWorker 3| T [RIFEAYEHTIE A 1D, (FEE, WA 27-3 7R, Logeat W iZi%
B4 No Filters, B NIMRESFEARHE,

7 Emulator Book_Screenshc[g)  com.bignerdranch.android.plf  Verbose [ Q- PollWorker % Regex No Filters B

2019-01-16 12:30:44.280 16889-16921/com.bignerdranch.android.photogallery I/PollWorker: Got a new result: 31824924597

2019-01-16 12:30:44.284 16889-16906/com.bignerdranch.android.photogallery I/WM-WorkerWrapper: Worker result SUCCESS for Work [
id=2e98d6f0-d62e-407a-9ccc-c9c3c46T97f5, tags={ com.bignerdranch.android.photogallery.PollWorker } ]

2019-01-16 12:30:49.203 16943-16972/com.bignerdranch.android.photogallery I/PollWorker: Got an old result: 31824924597

2019-01-16 12:30:49.206 16943-16959/com.bignerdranch.android.photogallery I/WM-WorkerWrapper: Worker result SUCCESS for Work [
id=7dc28b5f-1b86-4c7d-af45-e86b2b67d411, tags={ com.bignerdranch.android.photogallery.PollWorker } ]

@ e

a5

&

E 27-3 HEHIHER

27.4 BEBRF

PRI Worker IR %5 B 785 GiatT, PUTE LB A IUTES, ANt Z A g, g
PhotoGallery 1 FH S 7 2 # 18 A, ﬁﬂ%ﬂfﬁfﬁ)ﬂ wEE, *TJE ) ﬁﬁ@%ﬁﬁ)ﬂ IR HRER
NS e, —REs @A (notification ) X~ T H.. MHIEHE W/n7EE Hidh
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Ji FEHEAHE, Rl BT ) N S R A

BIAEIZAT Android Oreo ( API 4] 26 ) M =M RG R as L RIELES, B i) s —
AEIE (Channel ), HIERE IS A, AL O 4 038 A I a7 425 A 0 . AR L2 A HAA ¢
PRI A R A R I — N850, P A T DA RGP N R — 2 AL, 54h, H P ik Redk
PRIEE W . ARl A A IR

B, VRIRICE] TR Z S A N L NI DL R A NS . ARAE S, IR AR
PhotoGallery B & 1% = JSl A, XARF R, QI —=ANRIE, AASEEXT Y —FHl A 28T LT,
FIT R 2 A S RcE, ik 27-4 s

10:04 A N |

& Settings Q

Q PhotoGallery
Show notifications ()

Totes Adorbs!
New Puppy Pics |
New Kitten Pics

Advanced

v
Allow notification dot

< [ ] ]

W 27-4  FROSERE 401k I 3

A 3ZFF Android Oreo S HE i U HOHT 2R 40 , AR N FH 22 /D BB el —A-38 I 0HE o BL R Android
ANBIR TR AT AT B R T A, (HAR N A 6% FH H A 3 N LB . 2ER0E, 5 AGE A
WA R PN ARG E A, KErEE MR ARG, B ARRERE

AR YE L 27-9 Fio, WII—A%°4 PhotoGalleryApplication HUBiZE, kB 4kK
Application 0%, JfAE#H Application.onCreate() Rk, N ETE Android Orea B
HERARS Fisty, wha)E— - m s,
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RESER 279  AIEEAI%E ( PhotoGalleryApplication.kt )
const val NOTIFICATION_CHANNEL_ID = "flickr_poll"

class PhotoGalleryApplication : Application() {

override fun onCreate() {
super.onCreate()
if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.0) {
val name = getString(R.string.notification_channel_name)
val importance = NotificationManager.IMPORTANCE_DEFAULT
val channel =
NotificationChannel (NOTIFICATION_CHANNEL_ID, name, importance)
val notificationManager: NotificationManager =
getSystemService(NotificationManager::class.java)
notificationManager.createNotificationChannel(channel)

}

NI 4 W oRAE N T AR B A (K 27-4), BRI ESILAFERE, FTIT res/values/
strings.xml SCEF, WSINTEEA AR PR TEAEIE S . 540, BRI In— e Ay 8 7 2
AOEAL AT R IR, A PR 27-10 FI7R .

RIZFH 27-10 HBINFLFH KR (res/values/strings.xml )

<resources>
<string name="clear_search">Clear Search</string>
<string name="notification_channel_name">FlickrFetchr</string>
<string name="new_pictures_title">New PhotoGallery Pictures</string>

<string name="new_pictures_text">You have new pictures in PhotoGallery.</string>
</resources>

B ROk, HHr manifest SC/4F, FRMIWIA LAY PhotoGalleryApplication 2§, WALy
27-11 Fi7R o

RAZ;EH 27-11 T35 manifest LAY application #5348 ( manifests/AndroidManifest.xml )
<manifest ... >
..;application
android:name=".PhotoGalleryApplication"

android:allowBackup="true"
. >

</application>
</manifest>

TR IERA, HACEAEE Notification X4, 525 13 %Y AlertDialog 23, Notification
T PR X Gk A . 52840 Notification /W AUHE LI FN%:

Q 7SR BRBIERR (icon) ;

Q CFGH A B A S AEE A R AR E (view ) ;
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Q F S e e AGaE ek £ % 19 Pendinglintent;

Q AR RS, $EALH P %0361 1Y NotificationChannel.,

FAN, IRETFELL@ENIRINC 530 (ticker text ), 10T X FEASHEEA BN, (Haw k%
%5 Android BNIRSSAE R, Bian, Bessbeiside 2 F el mAa ol s F P o

52/ Notification X AAIES, WE/H] NotificationManager 24 MR5H notify (Int,
Notification) PRENA LT .. XHEA Int SHUH N HIE A 1D,

BRI IS HES . 7E PhotoGalleryActivity.kt 1, #sfill—/> newIntent (Context) pR%L,
AOACHSIE B 27-12 PR o i BB 2R Bl —A 1] R 81 PhotoGalleryActivity B Intent SEfil,
()5, PollWorker £l PhotoGalleryActivity.newIntent(...)rR%, iR [a14h H 5
7E—1> PendingIntent H', RGBS EMEE, )

{RAEZ;EE 27-12 45 PhotoGalleryActivity ¥sfill newIntent (... )&% ( PhotoGalleryActivitykt )
class PhotoGalleryActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {

}

companion object {
fun newIntent(context: Context): Intent {
return Intent(context, PhotoGalleryActivity::class.java)

}

}

BE, —BHATHER, #ik PolWorker A, st Eid, €8 —/ Notification
%4, 38 NotificationManager.notify(Int, Notification)ek%k, {nfCA%TEEA 27-13
s

RALFR 27-13 71— Notification ( PollWorkerkt )

class PollWorker(val context: Context, workerParameters: WorkerParameters)
: Worker(context, workerParameters) {

override fun doWork(): Result {

val resultld = items.first().id

if (resultId == lastResultId) {
Log.i(TAG, "Got an old result: $resultId")

} else {
Log.i(TAG, "Got a new result: $resultId")
QueryPreferences.setlLastResultId(context, resultId)

val intent = PhotoGalleryActivity.newIntent(context)
val pendingIntent = PendingIntent.getActivity(context, 0, intent, 0)

val resources = context.resources
val notification = NotificationCompat
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.Builder(context, NOTIFICATION_CHANNEL_ID)
.setTicker(resources.getString(R.string.new_pictures_title))
.setSmallIcon(android.R.drawable.ic_menu_report_image)
.setContentTitle(resources.getString(R.string.new_pictures_title))
.setContentText(resources.getString(R.string.new_pictures_text))
.setContentIntent(pendingIntent)

.setAutoCancel(true)

.build()

val notificationManager = NotificationManagerCompat.from(context)
notificationManager.notify(0, notification)

}

return Result.success()

}

AT b2 P — T BrAas .

F T RN A, X HE T T NotificationCompat 25, ISR IEAIEITHYIE Oreo B
EZIRMAS, NotificationCompat.Builder 2xfifi FIfE A MYUTE 1D B ELEMISEE ; WR%&
BATHYE: Oreo ZHIA &R SE, NotificationCompat.Builder NI<:ZmgGUEE, (i, XHAHH
RYYEIE ID J&7F PhotoGalleryApplication HL¥S/INAY NOTIFICATION CHANNEL ID i, )

TEARASTE . 27-9 B, QIESSE Z AT, (RTE KA SDK gidhiiA, F-EA e dEEm
AppCompat API, X2 FrIATTE, &R AppCompat [ NotificationCompat AR T HAS
Fotr, MBSHEIE RN i T o XA IRAT— R T] AppCompat it Android API f— 3L .

HECEIC S SCFEA/NERR, FATHA setTicker(CharSequence)#l setSmallIcon(Int)
pRE, (7R, LU android.R.drawable.ic menu_report_image £ T35 | FHAEIFRZEIRE N B T Android
framework 77, BB A A TR IR SO T L)

SRJG, BCE Notification 7E FHrd)mrh iy ML, SARTTLUEHl Notification #LE 4N
SRARES, (Ef R A bR . An DL R SO B KSR AR EAL I ST A5 Fp 26 . EIRRER A
setSmallIcon(Int) pREK, M BRI~ 3CFF 5051 setContentTitle (CharSequence)
F setContentText (CharSequence) %Y,

ok, FeE P S Notification BTl & IBHVES T8 o X LA HIAYSE PendingIntent
W4, FHPTE FhifilErp iy Notification B, f£A setContentIntent(PendingIntent)
PRELH PendingIntent 234ifilk . #H] setAutoCancel(true) pREHTIH%E it TR, —HPUTT
setAutoCancel(true)i% &%, /75y Notification s, 1208 1t 23 M I8 1 et Ao 55 o

)5, MN24HT context ( NotificationManagerCompat.from) HFEUH—4~ NotificationManager
Se5], %4 NotificationManager.notify (... ) PREC K AHIEAI,

A notify(...)RE RS EOR M AR AT . I (E AR R R ME—RY, H
A, AR HE — ID AR PSR A, WIS A M sl — Sl R IR 1D
FE A, REURSER— AL, ESPRIT &b, Xtk AR s A S A R A S B
Jr=.
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2, AFE THEEA ., MESTTNMH W2 S FtSE 2RSS F bR, n
& 27-5 Fi7N o

0 100%

Fri, Jan 18

PhatoBallery + now

Mew PhotoGallery Pictures
You have new pictures in PhotoGallery.

Manage notifications CLEAR ALL

B 27-5 & R @

27
27.5 BREHVA FITH| -

HYEH FORER N HITEG GiafT. WOz IETheE, 1L H CEGUR SR G RS .

XFF PhotoGallery i, FRAT&ET R T HAS FAIGETER, 1L R 45 Worker A5 o
HAN, WLTE Worker IS5, kB ENETT, WiARHBT—R.

AT Jats: Worker IlR5s, B SEEEREFINTIRSS Y& B IEARET T, AL, FA 1HH QueryPreferences
PRAF—AFRIRSS 2 Jn bR &, ST 5 27-14 PR .

REZER 27-14  PRAFIRS IR ( QueryPreferences.kt )

private const val PREF_SEARCH QUERY = "searchQuery"
private const val PREF_LAST RESULT ID = "lastResultId"
private const val PREF_IS_POLLING = "isPolling"

object QueryPreferences {
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fun setLastResultId(context: Context, lastResultlId: String) {

fun isPolling(context: Context): Boolean {
return PreferenceManager.getDefaultSharedPreferences(context)
.getBoolean (PREF_IS_POLLING, false)

fun setPolling(context: Context, isOn: Boolean) {
PreferenceManager.getDefaultSharedPreferences(context).edit {
putBoolean (PREF_IS_POLLING, isOn)
}

}

SRIGUS AT T B AT R IR, — TR shfeifn, — A HFE e, s
27-15 /s,

KAIGEER 2715 IFINARHFEAT R (res/values/strings.xml )
<resources>
<string name="new pictures text">You have new pictures in PhotoGallery.</string>
<string name="start_polling">Start polling</string>
<string name="stop_polling">Stop polling</string>
</resources>
WINSEFAFHR B, FTJF res/menu/fragment_photo_gallery.xml 32 5301, SIS 5 IR 55 #)2%
FAT, AnACHTE B 27-16 i o

REGEER 27-16 WIS RS ZEHI ( res/menu/fragment photo_gallery.xml )

<?xml version="1.0" encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto">

<item android:id="@+id/menu_item clear"
android:title="@string/clear search"
app:showAsAction="never" />

<item android:id="@+id/menu_item_toggle_polling"
android:title="@string/start_polling"
app:showAsAction="ifRoom|withText"/>
</menu>

&L SR P ERIN B /R E start _polling, RN IZVIETISE AR, LUMERE GRS G
{ERIRASVLHD . FTHF PhotoGalleryFragment.kt 3Cf4:, 7E onCreateOptionsMenu(. ..)ER%, s
JG B IRE B EERAS, RIS AN HEEE T menu_item toggle polling HUFREE ST, KHEMAIE
BERBREGHIF . 381, id3 M onCreate (. . . ) BREUE MR AT ZEAY OneTimeWorkRequest £ 4,
AnARASE 5 27-17 IR
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REZEER 27-17 RHIY)H ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment() {

override fun onCreate(savedInstanceState: Bundle?) {

lifecycle.addObserver(thumbnailDownloader)

override fun onCreateOptionsMenu(menu: Menu, inflater: MenuInflater) {
searchView.apply {
}
val toggleItem = menu.findItem(R.id.menu_item_toggle_polling)
val isPolling = QueryPreferences.isPolling(requireContext())
val toggleItemTitle = if (isPolling) {
R.string.stop_polling

} else {
R.string.start_polling

}
toggleItem.setTitle(toggleItemTitle)

N -

)i, B onOptionsItemSelected (. .. ) RR&I N SERAIT AR 55 Ja (55 i, 2R Worker iR
EWA AT, SAEE—1Fr PeriodicWorkRequest, Jil WorkManager JHEE4S T ; AR Worker
M5 Fia TR, wissie, RIS H 27-18 izn.

KEBE R 27-18 MR S ERI IR 55 i 455 il ( PhotoGalleryFragment.kt )

private const val TAG = "PhotoGalleryFragment"
private const val POLL_WORK = "POLL_WORK"

class PhotoGalleryFragment : Fragment() {

override fun onOptionsItemSelected(item: MenuIltem): Boolean {
return when (item.itemId) {
R.id.menu_item_clear -> {
photoGalleryViewModel. fetchPhotos("")
true
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}
R.id.menu_item_toggle_polling -> {
val isPolling = QueryPreferences.isPolling(requireContext())
if (isPolling) {
WorkManager.getInstance().cancelUniqueWork(POLL_WORK)
QueryPreferences.setPolling(requireContext(), false)
} else {
val constraints = Constraints.Builder()
.setRequiredNetworkType(NetworkType.UNMETERED)
.build()
val periodicRequest = PeriodicWorkRequest
.Builder (PollWorker::class.java, 15, TimeUnit.MINUTES)
.setConstraints(constraints)
.build()
WorkManager.getInstance().enqueueUniquePeriodicWork(POLL_WORK,
ExistingPeriodicWorkPolicy.KEEP,
periodicRequest)
QueryPreferences.setPolling(requireContext(), true)
}
activity?.invalidateOptionsMenu()
return true

}

else -> super.onOptionsItemSelected(item)

}

HIERE AL else {URSH . UNSE Worker IS5 24RiARiz4T, #tik WorkManager 1
—ANHT) Worker 153K . X B, {/ffif] PeriodicWorkRequest 251l Worker iR 55 LA— € B s [E] 1]
b S R M SR . A2 BTl F A% OneTimeWorkRequest —#f, X~ Worker 1Rt fdf 4 2%
( 7% PeriodicWorkRequest ZSHIAa] ] FEiX BASZ%0 ).

BT E Y 15 8Pt AR . R o — 5L, IR &8, Worker IR 5518722
DL 15 Z34hpomta] [l pgis 1. SEPr b, XJ& PeriodicWorkRequest FuifFflfs/Nufla][a]fg, LABG
1E R G T E A TR 155, T 29 R G 0 Ji—— & F It A5

H1 OneTimeWorkRequest —Ff, PeriodicWorkRequest F4J¥& &t LA IIAN T 2 P 4%
R AR, BRI L HE Worker 1R, — B {# ] WorkManager 2§, {HiXx Hfi Y&
enqueueUniquePeriodicWork(...) A%, ZHRETHE =S8 — String BRIKZFR, —
A YT AR S5 SR LU B AR 48 iR 553 5K o 44 RSBV IRIME— HbAR IR AR I 268 i 553 5K (45 1Al
SIS ),

MHTARSS KI5 VF WorkManage r WMl X f5 R L HEGF 9 B TARE 55 ok B G2
KEEP i, BERMRE YIRS, A2 2 )G GRS o YHiikss R o — kB
REPLACE, i /8 5, BTG 6 IR 524 TR Ss

WRIRA Worker J5 5 IkR%5 C 471217, MB4mii3il WorkManager i © . X B, %4
cancelUniqueWork(...) f&A “POLL WORK” R %54 AR IR 0 R A1 TAEAE5 o
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iz17 PhotoGallery i H . RN IZAEE B 14 IR S5 ISR BRI, WA P46 15 404,
1/]\%75@!‘:3”\)\7%‘%%@5&%, & LIRS, SRIEERTE.

Bie, BM#isiA 51T, PhotoGallery L FLE ikﬁﬁ)i'%ﬂi_ ﬁ%ﬁ@ﬁ_fﬁ (ERERMIIF
BN WA THE R, FPsiasies)@m SOTEUH PR
B, AREOAAETEG WH, WA S T A, TAF‘ZJI%%%‘E’J PhotoGalleryACthlty H
S

T HH AR AR X AN AL, LASEE HEE PhotoGallery W TIEAEIZAT, REUMALIES
BRI SS Z% A . FEN BB AR T, VR 2T Anfaf YT broadcast intent, LA Anfnf i H

broadcast receiver AL FH broadcast intent,




$28FE
broadcast intent

HPHTHMAH, EFIFERER, RISAKE] 755 - R ERERA, RUEAEEEZ 4
WIN? AT, FRATURZEMEIL PhotoGallery W, b P IEAERE FN R, A8 IR R S8
i%%l] o

T, VRBE 2 W] W 2R 48 & 3% A9 broadcast intent, LA 4N{rffsi ] broadcast receiver
AEFE AT AN, B 2x2f ] W e R FHs A TH) 8h 25 & 3% 542U broadcast intent, LA U] i A
J¥ broadcast Wi & R ERT 51217,

28.1 #if intent 5 broadcast intent

TE Android 7, #AFPEEIERA LA, Flan, Wi-Fi BPARTJG, 30E2em, disiedr. &
fElck, &%,

W Z RGN EERIX RN, DMERTR N o A XA FT K, Android 4841t T
broadcast intent ZH 14,

RETE AR R R G AR, PO RS VRt ] DU R AR A O RE
T3, A, REBAVER]) B EBRIR A, Az, RAITRSEHHER] 7%

broadcast intent 1% TAEJRERZSIZ 77T 1Y intent, ME—AS[A]AYJE broadcast intent 7] [A] A § 2
ANIYAE broadcast receiver IZH A2, 0K 28-1 Ffs o

Intents Broadcast intents
PhotoGallery (REGZR ) (TREGEETEE)
— IntentDO_SOMETHING) —— —— — Intent(SOMETHING_HAPPENED) — —— —— —n
v v
Androidi#{E R % ActivityManager ActivityManager
(BRI (R | twam | | tpan |

& 28-1 i intent 5 broadcast intent
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TE
Yk s 3t APLI—#R4Y, TGt amtiz, activity AR S W iZ AR AT LI B a2 intent, A0S &
HVERAA AP, i B3 intent Z A28 T . BESRXHFE, WHIRIATEE broadcast intent, HABAHHL
hRA—: B LERAZ I HWE . BIR broadcast receiver WHEM N B =, intent, {HJL-F¥%&
Nix2H, HRER intent B R4E —DE0E

28.2 HIERIEE@H

HANESRBAH, BRI BHMEA A B S LT 7 o Ak, FTLM#H broadcast intent
Kk 7E PolWWorker X FIITH .

B, HEGRENIE R, BN PollWorker % i%—~)> broadcast intent, #RXJ5, FATEICH
/™ broadcast receiver, H—PEICTE Android manifest SCPFH, HZEEF| PollWorker &K
broadcast, ESLEZAT—FEAH P AGE A S ASHRES SRS, RAERH P AT A
o THESSEBHIE) #5955 — broadcast receiver 42U (WCAZNEE, HRWHMASEKT ).

KA IS broadceast receiver f—FFAERAKAKRTH . AidiXWEEINERND, Android %
HRRATZ AT HIBFA™ activity 3% fragment JERIEAEIZTT. BESA PollWorker ANHIAIRE UL
SERAE TR ARAS, B SRR T 38 i S5 R FI W U e S 15 a3 A o [RIRE Rt Tk 1)
PhotoGallery & HTHF, SEA LR AL #. HiL, FATEBHEHPA broadceast receiver H.
ARG, HlH A 7 T e 4 i i ik

28.2.1 %1% broadcast intent

H IR AES Ry kit A ERIA broadcast intent, HAANHE, wifE &% broadcast
R ARG T, E k£ broadcast intent, HFFEIE— intent, FF1& A
sendBroadcast (Intent) BRERIT], X HL, 241t sendBroadcast (Intent) PR % F & X
FIHEE (action ), PHIMGATTEE L— M 1EHR & .

KT PollWorker 25, i ARG 5 28-1 P

{RHZEE 28-1 &% broadcast intent ( PollWorker.kt )

class PollWorker(val context: Context, workerParams: WorkerParameters) :
Worker(context, workerParams) {

override fun doWork(): Result {
val resultId = first().id
if (resultIld == lastResultId) {
Log.i(TAG, "Got an old result: $resultId")
} else {

val notificationManager = NotificationManagerCompat.from(context)
notificationManager.notify (0, notification)

context.sendBroadcast(Intent(ACTION_SHOW_NOTIFICATION))
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}

return Result.success()

}

companion object {
const val ACTION_SHOW_NOTIFICATION =
"com.bignerdranch.android.photogallery.SHOW_NOTIFICATION"

28.2.2 BIEHEIC standalone receiver

broadcast &1k E T, BTA NN, N T2 broadcast, Fjii 84—~ BroadcastReceiver,
Android 75 WiFh broadcast receiver, X HEG|EMZ—1> standalone broadcast receiver,

standalone receiver J&—~7F manifest lit & SC{4FF 7 B Y broadcast receiver, [V L F#EFEE
{HT-, standalone receiver 4L AT LA . (FHJF A S2% > 20T LA fragment 5%, activity 1444 J& 1
HB5E W) dynamic receiver, )

555 F activity —F, broadcast receiver WAITE RSB ICE A REH . WRAIE, RS
ANHEEZ M H & 1% intent, [ %R, broadcast receiver Y onReceive (. .. ) FRECHL LA BEFHETHH ¥
MHT .

%L broadcast receiver Z AT, B ACE AN T A HE— 1444 NotificationReceiver i Kotlin
B2k, b4k android. content.BroadcastReceiver 25, QAL A 28-2 F/R .

RED;EH 28-2 RAYEE—1 broadcast receiver ( NotificationReceiver.kt )

private const val TAG = "NotificationReceiver"
class NotificationReceiver : BroadcastReceiver() {

override fun onReceive(context: Context, intent: Intent) {
Log.i(TAG, "received broadcast: ${intent.action}")
}
}

5 R45F1 activity —FF , broadcast receiver fZ4 IR intent FYZHAF . 2478 intent & 1% %5 Notification-
Receiver B}, ‘B onReceive(...)RES# M.

BT K, FTJF manifests/AndroidManifest.xml Bt & 3C{f, %4 NotificationReceiver W
standalone receiver, UI{UHEYEEA 28-3 iR,

RAZ;EH 28-3 7 manifest A H N receiver ( manifests/AndroidManifest.xml )
<application ... >
<activity android:name=".PhotoGalleryActivity">
</activity>
<receiver android:name=".NotificationReceiver">



</receiver>
</application>

T B H 3R broadcast, receiver IR EEA intent filter, [ T i JEXT % A —+E ( broadcast intent
FIAE-H intent /X5 ), X EERINAY filter 12 A5 ACFR S intent AY intent filter B4R, A4
595 5. 28-4 7R, WS il—A~ intent filter {f H: H 2047 SHOW_NOTIFICATION #:/E [ intent.

RADEE 28-4 44 receiver ¥/ intent filter ( manifests/AndroidManifest.xml )

<receiver android:name=".NotificationReceiver">
<intent-filter>
<action
android:name="com.bignerdranch.android.photogallery.SHOW_NOTIFICATION" />
</intent-filter>
</receiver>

PRAE, WIERFE Android Oreo S M = AR R GL AKX £ 247 PhotoGallery W FH, F /A E| Ty
B H &, F5E |, NotificationReceiver [ onReceive(. .. ) RREURAEA #IEH . (BAEIHRR
A Android R4 LIk — T, RSRIUESHITE 2T AT ks L, XA Android RE5E
X} broadcast f)— R, ik, AL, BRI TS fo)a, il ks — AL
FRAY broadcast, #RAT LAGEFFHT R GHIFR T

28.2.3 {FHAFBENIRPRHI broadcast

fii FH] broadcast receiver fE7E—N I, BV ZR 40 AT An] oz AT BE W T 5l 2 filh & VR ) receivero
BHKYE, XEARARAEEELN ., 44 broadcast 15 EFL RIS GEMF R NotificationReceiver Jo
BAEHUR R4 E TAER )R,

R T BH AR H EAARIIFANSIIS,, RATLALS receiver W FHEHIAR,, IS4 receiver
FRETRIN—A~ android:exported="false" /@M. XFE, FRG0H AR TR0 PR 0 42 i )
Z receiver | o WHBPRZIE, RAEREEOFPHRAL A HE KL 1% broadeast 5K 11 receiver,

BE, 1E AndroidManifest.xml SCHH, 75 BAIERECA C A FIALRE, WfRASIE 5. 28-5 FiR .

RIZ;EH 28-5 RNINAE R ( manifests/AndroidManifest.xml )

<manifest ...>

<permission android:name="com.bignerdranch.android.photogallery.PRIVATE"
android:protectionLevel="signature" />

<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="com.bignerdranch.android.photogallery.PRIVATE" />
</mani%é;t>
DL AR, ARAEH] protection level 2447 X T A HE IR, f)5, a3 2h
K protection level FJEITH . AR FTHIH LAY intent #4F . 2 FIRGAPR, AUERAS G & —171H
B . filE TABRZ G, WA A O AR, IRAS 20 BT (T AR o 52 A0,
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HEAE LA K s w s SO%E fIAPRME—FRIRERF R o RSFE manifest
HAH IR E RIIARR . 5358, T2 receiver &% broadcast intent I}, #RIEEFE Kotlin
RASEAEHE . JTCeHHBERE , SXAME—FR AR I e 2, ANREH 5 o RIS = iR
MAETFIHAT

Bk, 4 receiver b AR, J#i% & H: android:exported JEME(E N " false", UWift
Tt 75 2R 28-6 Fif 7 o

REGER 28-6 LW HARIF% B JEME(E ( manifests/AndroidManifest.xml )

<manifest ... >
<application ... >

<receiver android:name=".NotificationReceiver"

android:permission="com.bignerdranch.android.photogallery.PRIVATE"
android:exported="false">

</receiver>
</application>
</manifest>

BUAE, MEEFACR , ZEARRS o L — AR i, SR 5K HAL A sendBroadcast (.. .) R,
UiACHS T A 28-7 FT 7R o

RID;EHE 28-7 Kk AR broadcast ( PollWorker.kt )

class PollWorker(val context: Context, workerParams: WorkerParameters) :
Worker(context, workerParams) {

override fun doWork(): Result {

val resultId = first().id
if (resultId == lastResultId) {

Log.i(TAG, "Got an old result: $resultId")
} else {

val notificationManager = NotificationManagerCompat.from(context)
notificationManager.notify(0, notification)

context.sendBroadcast (Intent (ACTION SHOW NOTIFICATION), PERM_PRIVATE)
}

return Result.success()

}

companion object {

const val ACTION SHOW NOTIFICATION =
"com.bignerdranch.android.photogallery.SHOW NOTIFICATION"

const val PERM_PRIVATE = "com.bignerdranch.android.photogallery.PRIVATE"
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A, HA PhotoGallery N A BEM KR receiver, FFIKizfT PhotoGallery i [, &
Logcat 7 [, RIIZAEF K H NotificationReceiver MY H & (244K, FIZET—FE, AN
SBJEAKEERLAE , N ITERT & R, e ),

AANFEIRELH

H & AR iHE E android:protectionLevel JEY{E ., Android R4 protectionLevel
JEME(ERE A 2 AR /728, 7£ PhotoGallery N, FATHEHA) protectionLevel J&
signature,

signature “ZARYRIT, W HAD N TR ZE RAY H 2 SRR , s 25 AT > i i
FAFEY key M4 IAUE, X TALBR AR FHAUALBR ,, 24 signature Z2gU LA
RESRHADTT K # B AHIR Y key,  FARULBR TR BIACR AP U AR P . sk, A T H O key,
kil v HFARFF & AR

protectionLevel iAA HAMJLATATHE(E, 2 28-11LEWT,

% 28-1 protectionLevel HYAIEE
"% & kR

normal FFRLEN TR EAE, vl A ANRAREE . HhE e 0258 . W HZe3ent, Ml
FEMR RGO, P ASHITHERS THAL android.permission. INTERNET
%L 0. FEE, RALEFYURShA, il iz 290

dangerous T normal L2 LISMYETEREAE, tanii A~ ARSAEdE | 6 H T W P
RREEDIRESE . B, G —VITRES A P A SRR T . AHALE AR . 7 AR
LTI 2 A B FABRAR T RE . M Marshmallow FF44, dangerous AR 3575
BATIHM requestPermission (. .. ) BRECHIAA SR F P 424

signature WS T 575 W H— B0 ABRIE R, WZAR R G5 T &0, RESHLAEZ
o BRI, REANSE M, . EEEEH TN, REaiEs, WRES
BT FRSERR A RS A ZAR, EIIT & T A fEsARER . freid, ©H
e B 1 HoAth 3 ST PhotoGallery i % HfY) broadeast, ANid, WIAATRE, WA AREW W
W e T H Al

signatureOrSystem 2Bl signature AN . (HIZFEALGHERT Android RGUEEIGH BT ALAN . %A
KA T ARG BN HE BE(E . BRI, RERSEMAF . FFREANG—BAS
HEle

28.2.4 GIEHZIZENT receiver

Rk, RFFE— receiver JZU ACTION SHOW NOTIFICATION broadcast intent, iX-|™ receiver
FAES5 AR P AE AR A A, BHIE & 268 HIE E .

XA receiver HNIZFEIRI activity AbFHT GBI ABIC A . 7ERCE X A B standalone
receiver GEFEIL intent, HAEIARIN FH—2L, FrLARTSFEHAIGE PhotoGalleryFragment
MIBATIRAE (A receiver ANJEX A ),

{§i 137 broadcast receiver HEfFHE[T), BhZS broadcast receiver J&/EA AL M A AL BL & L
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P sE B O A Y BEAEA CRS rh B, AT T Context. registerReceiver (BroadcastReceiver,
IntentFilter) PR&L; ZEHUHEIC, WPHH Context. unregisterReceiver(BroadcastReceiver)
PREL, receiver H Bl T HOE LA —DNTFZEE—> lambda, 1[F]—MEE d W s . 2810,
1E registerReceiver(...)#l unregisterReceiver(...)R&H, RERZFE—D5H, KN
T EHS receiver ﬁ'ﬁ{ﬁé{q\—/\%{ﬂ/}’{i .

Bri—~ VisibleFragment %2k, 4%k Fragment 25, Ui CHSE A 28-8 fiTn., %50 —
A BRI 6 18 A AR fragment., (7E55 29 55, RIS E 75— X FE) fragment., )

RIZ7EH 28-8 VisibleFragment A LAY receiver ( VisibleFragment.kt )

abstract class VisibleFragment : Fragment() {

private val onShowNotification = object : BroadcastReceiver() {
override fun onReceive(context: Context, intent: Intent) {
Toast.makeText(requireContext(),
"Got a broadcast: ${intent.action}",
Toast.LENGTH_LONG)
.show()

}

override fun onStart() {
super.onStart()
val filter = IntentFilter(PollWorker.ACTION_SHOW_NOTIFICATION)
requireActivity().registerReceiver(
onShowNotification,
filter,
PollWorker.PERM_PRIVATE,
null

}

override fun onStop() {
super.onStop()
requireActivity().unregisterReceiver(onShowNotification)

TR, ZHEA—A IntentFilter, S5 LMRAS R 7 =CRI S . X BT IntentFilter
[F AR XML SR S filter S&—FE(1) -

<intent-filter>
<action android:name=
"com.bignerdranch.android.photogallery.SHOW NOTIFICATION" />
</intent-filter>

AT XML & P IntentFilter HRELMISA =08 o BAE S HELE IntentFilter,
L B4 H addCategory (String) . addAction(String) il addDataPath (String) %5 R4,

i FHZh 812 ) broadcast receiver B, EUCARSRRIE ., %, WNARLEA R S o R g
BB T —A> receiver, UMW AEFAR IS 1L RECFRFH Context.unregisterReceiver(Broadcast-
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Receiver) BRi&il. XH, FRATLE onStart () RECEAIE, 7E onStop () BREUERESIC. [FIFE,
WIRAE onCreate (. ..) RECEEIC, BLNITE onDestroy () PRE LA BiL.

'W%%?LJEE’JE, ATV EEAEIREE fragment H1[7) onCreate(. ..)#l onDestroy () pRELAYfH
.14 e}, onCreate(. .. ) 1 onDestroy () BRE Y getAct1v1ty( ) PRSI [N [RIAO(E
.Jﬂﬁ WRAHYE Fragment.onCreate(. .. )l Fragment.onDestroy () PR E B OBy &

C, W requireActivity() .getAppllcatlonContext ()PR%R, )
Rk, B2 PhotoGalleryFragment 2, HEMi4% /&) VisibleFragment, WAL
B 28-9 /R .

%558 28-9 X H fragment AT L ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : Fragment{) VisibleFragment() {
X
21T PhotoGallery I J . ZIKIT KI5 B L5 RKA RS, WEH toast #E/R T, WA 28-2 Fis .

9:00 wirdl

PhotoGallery Q,  STOPPOLLING

Got a broadeast; com bignerdranch.android
_photogallery. SHOW_NOTIFICATION

[l 28-2  BRAEYE] T broadcast

28.2.5 {EMHABF broadcast I % #iE

, PRPAT 55 AR IE B 80 /Y receiver é%%?,ﬁ\ﬁﬂ receiver UK %] PollWWorker.
ACTION SHOW NOTIFICATION broadcast, #RJ5, IBEAEMIX T broadcast, FH. (iAW SR AT .
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BAE, BARAT LA RS NFAA Y broadeast 1, {H FIATIE FUZ A MY B E £, anfsl 28-3
7R o

| PollWorker |
T
—
|
] I I
! | onReceive(Context,Intent) | onReceive(Context, Intent)
| k______,,
i
|
v

% 28-3 i broadcast intent

Y, 8 broadeast intent FURMEE F RN ETA A #E0k, M58 F, onReceive(. . .)
PREUEAE R BRI, PrLIEAS receiver IEA [ IF &ia1T, BT, AATREFRER B4 4
SR FRUGEAT, WAFE A M AR RIREEHGETT, 45 R8E, JCit/E broadcast receiver
ZEEE S, 2 intent K1 E T receiver B Br{E B, ATHFT S HRAR FIME

i, FATTLME B R broadeast intent A SCEL 0] F A [Pl (5, A& 28-4 Fis. A)F
broadcast 4] broadcast receiver 474 FE broadcast intent,

| PollWorker

[}

: onReceive(Context,Intent)

|
| onReceive(Context,Intent)

—

%] 28-4 A )F broadcast intent

MW KA, XA I 55— broadcast BAT AR, SR1MT, FRATH LA THEHIA T A
—EUEEB Y intent Y PREL, X H, FRATFFERQHEM . XARMIH, i H— A0 R AR AILE
% (XE resultCode HYJEPEME N Activity .RESULT CANCELED ), Hft R Rk %k E
BATLAT o

&4 VisibleFragment 25, #5i/f SHOW NOTIFICATION A% 163 W iZ A a4k B i@ i &
AARAS TS B 28-10 iR . X ME B Lk 45 3 isE HH 9 T A broadcast receiver,
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KAGER 28-10 &I —ETHAZERED (VisibleFragment.kt )

private const val TAG = "VisibleFragment"
abstract class VisibleFragment : Fragment() {

private val onShowNotification = object : BroadcastReceiver() {
override fun onReceive(context: Context, intent: Intent) {

Toast.-makeText(requireActivity(),
"Got-a broadcast:" + intent.getAction{);
Toast. LENGTH_LONG)
~show()
// If we receive this, we're visible, so cancel
// the notification
Log.i(TAG, "canceling notification")
resultCode = Activity.RESULT_CANCELED

}

FATHFE YES 5 NO F5/8, PR Int S5RA%500T, NFfLsh 28 e 8dE, ks
resultData (I setResultExtras(Bundle?) R, WNTHERE A = S8E, IBsLIEH
setResult(Int, String?, Bundle?)pfi%l, EiRIIMESE, &NELEICE BTE B 8i& ek
Eiils

R TRV BRECEFEAE , broadcast WA ¥ . #E PollWorker Z5H, 45 —/nl kit A ¥
broadcast FHTPREL, WNCISIEH 28-11 iR, ZPREFTE—1 Notification A, KJEU—1>
broadcast % i}, 7E doWork () BRELH, MR FR B & Al 145 NotificationManager HYfGHS,
P FHIXAHT PR AU H— ¥ broadcast.

RAZFE 28-11 KA P broadcast ( PollWorker.kt )

class PollWorker(val context: Context, workerParams: WorkerParameters) :
Worker(context, workerParams) {

override fun doWork(): Result {

val resultld = items.first().id
if (resultId == lastResultId) {

Log.i(TAG, "Got an old result: $resultId")
} else {

val notification = NotificationCompat
.Builder(context, NOTIFICATION CHANNEL ID)

:Sdild()
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showBackgroundNotification(0, notification)

}

return Result.success()

}

private fun showBackgroundNotification(
requestCode: Int,
notification: Notification
) {
val intent = Intent(ACTION_SHOW_NOTIFICATION).apply {
putExtra(REQUEST_CODE, requestCode)
putExtra(NOTIFICATION, notification)

}

context.sendOrderedBroadcast(intent, PERM_PRIVATE)
}

companion object {
const val ACTION SHOW NOTIFICATION =
"com.bignerdranch.android.photogallery.SHOW NOTIFICATION"
const val PERM PRIVATE = "com.bignerdranch.android.photogallery.PRIVATE"
const val REQUEST_CODE = "REQUEST_CODE"
const val NOTIFICATION = "NOTIFICATION"

}

Context.sendOrderedBroadcast (Intent, String?) K%t Fl sendBroadcast(...)
EAZ, (HERERIEIRAY broadcast — K — b4 45451 receiver, £ )F broadcast &% H 25,
2E AL 24k % B O Activity .RESULT OK.,

B NotificationReceiver 28, EAmMAILG HbrH Y, WCHHE R 28-12 PR,

IS5 28-12 S result receiver ( NotificationReceiver.kt )

private const val TAG = "NotificationReceiver"
class NotificationReceiver : BroadcastReceiver() {

override fun onReceive(context: Context, intent: Intent) {
Log.i(TAG, "received breadeast:i—${i-action} result: $resultCode")
if (resultCode !'= Activity.RESULT_OK) {
// A foreground activity canceled the broadcast
return

val requestCode = intent.getIntExtra(PollWorker.REQUEST_CODE, 0)
val notification: Notification =
intent.getParcelableExtra(PollWorker.NOTIFICATION)

val notificationManager = NotificationManagerCompat.from(context)
notificationManager.notify(requestCode, notification)
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ARIE NotificationReceiver 7ESIZAEILC receiver ZJ51EUX H AR broadcast ( IXFE, ‘BRI
HiZAZm NotificationManager K@M ), T2 B E—MEILEH. EitERE—1
1217, WEHIUERIEN-999, B P aeE WAL (-1000 &L MERRGIREE ),
WA R 28-13 PR o

RAZ5EE 28-13 (&P notification receiver B4 ( manifests/AndroidManifest.xml )

<receiver ... >
<intent-filter android:priority="-999">
<action
android:name="com.bignerdranch.android.photogallery.SHOW NOTIFICATION" />
</intent-filter>
</receiver>

1817 PhotoGallery W], ZR VNG GAEIARZS . ATRIER], RADFERIHE, @A EA

28.3 receiver 5KFHEITIES

WMAREZ ST ELFE, 7 broadeast intent filt &k — MK IHBITES, 1Z/E 4 fWE?

HPAFNERE . M B R T 5550 IS L0 PR, SRJF1E 1T broadcast receiver BERT I Bl
%o BOBETANTEHER T RS FTLA—Ei21T, ELEISEME IS o IR5SIEBeR R KA A
G, SRIGHURAL R, eIt FA Al i S B AAIE K o IR SS SR A AR K e [ 7 11
KPATESS, Hizfri KA RES b . (XA RIBIEEEZ D, AR RS S
EIA—FE, (HEMERECH I R, KRS LaRRET ) 2488, AR0T LAREBRAT E PR,
HIEEFEM GBS . MT&O A #iE R, S8 B Rk e RS kUt XRRA
IE IEEE

o _FPkPEAdFH BroadcastReceiver. goAsync () BRi%R, % pR%0R [[l—1~ BroadcastReceiver.
PendingResult X}%, )5 n]fdi izt 82 0tes 8, Kk, 7fF PendingResult 45—~
AsyncTask EPUITKIMTS, SR PendingResult 1Y% broadcast.

goAsync () PRE Y BB AN R . FRATFT PN LY broadeast (10 #0PY ), JfH 5H Ik
S, /DM TR T . 2498, goAsync () PREULA I WA T FIZ ek
BEEA Y broadeast FUZE S, UNARBITCER:, WA, NP ERES

28.4 RANEFZI]: KHEH

broadcast intent 7] S RGN 2 FITHE T 1. QR ZN RN I BB,
ZE A BFRREMHEHRELZ (eventbus ),

F R B RS, SR I S S BER AL F N AZET B o SR — B A F
ML, AT A SRS IR T AR R Y [ R GRS
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greenrobot {1} i Y EventBus f&— 148 = 7 A LLE A TCAE H CIF A my)—2e i B .
PRALAT DU oAt — e 35 2k, AN Square B4 Otto, B3 RxJava Subject Fll Observable,

R SZERAE I FHIN /& 3% broadcast intent, Android I LRI T—1~44°4 LocalBroadcastManager
B RIS, AN, PIAIHER, 02 LIRSS =0y IS R R R B R RS RN i

28.4.1 {#F EventBus

FAEN ] EventBus, B o ZAET H AU IKEUE . 2RJ5, ®taT DIE (T (4N
R BB, T LA S LA IR B ):

class NewFriendAddedEvent(val friendName: String)

TER AR T, #RAT LS B3R AR EL b

val eventBus: EventBus = EventBus.getDefault()
eventBus.post (NewFriendAddedEvent("Susie Q"))

TERZ FRICIEWT, WA HAD IR A mT AT B4l s B . 8%, activity B fragment
FAES T E RIS B R A AR R () 26 i B R A P A BRI, AN onStart (... ) #l onStop(...)
[Z‘Iﬁo

// In some fragment or activity...
private lateinit var eventBus: EventBus

public override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
eventBus = EventBus.getDefault()

}

public override fun onStart() {
super.onStart()
eventBus.register(this)

}

public override fun onStop() {
super.onStop()
eventBus.unregister(this)

}

AT RSN R AAT, ol S0 —4> R, AR IE R SRS I @Subscribe VAR,
TETT B MO RN o AR FHASH 2408 @Subscribe F:f, FFHER AR, SEFEMEA2
i EALHE L 4058 ] @Subscribe(threadMode = ThreadMode. MAIN), R B {4 AE LR AL
WA BRSOk FS B 2R

// In some registered component, like a fragment or activity...

@Subscribe(threadMode = ThreadMode.MAIN)

fun onNewFriendAdded(event: NewFriendAddedEvent) {
// Update the UI or do something in response to an event...

}
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28.4.2 {#F RxJava

RxJava WREHRSCELFAFT #ELH] . RxJava FEW]HIRIT & reactive K%Y Java fAA%, iR
reactive MESAH R WE L, AERPFTHEZF., ®iHE 2, AT RxJava, SUnl LUK AT
HKFfF, I A AR 28 H T HADRAS P se i,

tean, RATAMIEE—A24 8 Subject MRS, SR A4 DAL EITh 34

val eventBus: Subject<Any, Any> =
PublishSubject.create<Any>().toSerialized()

MR FE R AR E

val someNewFriend = "Susie Q"
val event = NewFriendAddedEvent(someNewFriend)
eventBus.onNext (event)

I HAEH BT A

eventBus.subscribe { event: Any ->
if (event is NewFriendAddedEvent) {
val friendName = event.friendName
// Update the UI
}
}

RxJava i Z L IE T, eventBus IAEHLIE ] Observable X4 (£ 3 RxJava B4
W) T XEME RxJava S FEFE BT BT LRI . BRI 7?7 XBF
RxJava I H # wiki 3= TT0E

28.5 SRANF3I: ZPRAY Broadcast Receiver

ARFEF T, 7F Android manifest SC{4HLRATHH Y broadcast receiver R HEANZIR N 1 BGE AL, H45,
R HiZTT7E Android Oreo o BT i FiAS RGTHABE £ A KN, 1 registerReceiver(...)
HAEILHY receiver FLALA AL,

2R I, Android FRHil broadcast receiver FI1T A FE N T A B AT P 2 a0TEGE
R, BIARETE manifest 3014 B A Bl — broadcast receiver, YRAGN AWM izfT, X, H
PRGN receiver, RGNS B —DMAEHHRE . FUE—W D0 A IEOLRLE, G0
RARZ N HE T E BB, ARG H ESPHE

WEBH 28 25 2 J s i P ARG 10— M 72, TP B IR 2 0 R 32 8l a& O AP LI BT IR,
HEH P —HARURTT, REa s e GBS & . B8, PRSI %
N IRAL

SRR FERENTE, [ Android Oreo JFiR , BT Android REEAH K A KR #45 manifest
S HL AR B broadcast receiver, (Aid, W HEAZBLIRS], HARFIE, X HBAMSD, 5

HEER L — receiver, )
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— B Z G5 N AN SZ I BR ] B0 /E manifest LT BOOT _COMPLETE . TIMEZONE CHANGED
H1I NEW_OUTGOING CALL ffY broadcast receiver A SEREWEI 145 A FUHAY ) &, LT #— AR
V%, I H Android WA T AF AR R MGERITEE, FrLVENTASZ RS . D5l A& & S0 ]
DIE BT A ANZ IR ARG 1B .

AN, ARBFEJ IR IRBER T, L signature-level AR AL IEREAZIRAY, XFHE—
Ko, MRATLAARSLAE N FHAAE 1Y standalone broadcast receiver, 48K, 33X [AJFEE FHFARIT & 0918 FH
[FREA PR AR o R R R —JF & & T & I RE &6 A RIRERSR 1, AR, XA
S35 Z 558 B FLA N FHAHT R R )

28.6 AANZEZ]: M fragment BIRZS

AT, FESLZER PhotoGallery i FHRUIE FIZDRERT , FeA1{# H T2 1R broadcast #Lii . broadcast
BAREARR, (BRI FHERIFBR, FATLHFRE broadcast intent HAETER FHPIFEIL, XA fil
NEER: “RESREIRRS, Mt AR Bl 4 bl ? ff A broadcast AL A& LIS 7

KSR D MERRE R e . ATl PhotoGalleryFragment FITEZIRAS, wZ&, FIHA
J¥ broadcast. standalone receiver LA B s receiver, [0 RIE M T . BIREIB AT HH]
%, {HiX/Z Android HRTREFEHER B AR T 2o

MIE 2, AHAH broadcast ML, #i/&H N LocalBroadcastManager EEJGik AL
PhotoGallery 1 ] L iiX i broadcast A1, WICEEHIGE fragment FRARAS . WIRARZLIRSY, TR
AN

B, LocalBroadcastManager A3 H54 ¥ broadcast ( Hi#R'E A1~ sendBroadcastSync
(Intent) BREL, {HAKIRAT ), TMiAE PhotoGallery N ™, ANMiiHA T broadcast, HETCIEFE
NotificationReceiver fJ5—" 147,

HYK, sendBroadcastSync(Intent) pRECA SCREAEM N 2 H8 [ &6 AN broadcast, 11
PhotoGallery i JHH, 75575 & 24fE &% broadeast (f#iff] PollWorker.doWork () Bk ), 7&
T FBAN intent ( 7F EZFE EAY onStart (... ) BRECP i PhotoGalleryFragment EiCHY)
BN receiver ),

AFEERT, T LocalBroadcastManager 7735 2 U AbFRZEFE [ Y broadcast £k,
Android AEAFVIRIBEN], HEEEFRAT, ©RAETIER . fln, WRMNEESLEREA
sendBroadcastSync(...), FrfiHY pending broadcast #2x7E)G G4 FL, AMEEARKH
F4

Y8k, LocalBroadcastManager WA —TE/Al, FAREARE At BRI E .
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Sl A

M Flickr N #09E - #A HoCE M 1T, ARTx, FRAI4ESETH9L PhotoGallery Wi, kA S
B Rt RE R 2B 1Y Flickr WL, FRATELIFRIORTR ) 5 A M TN 2, 455 29-1 R, A2
R RN SN A BRI T, A28 WebView 7E1 A /R R,

5:00 9:00 witdl

PhotoGallery

Apaoila 8 launch | Apollo 8 launched on Decemnber 2.

= flickr

= flickr

@ MNASA on The Commons @ NASA on The Commons

Apaollo 8 launch
Apolio 8 launched on December 21, 1968 and

Apolio 8 launch
Apollo 8 launched on December 21, 1968 and

< [ ] |

B 20-1 DIBF 7 s H Web PIZS

29.1 &Ja—Ex Flickr ##/E

TCE R MR =0, AT 2 HUS Flickr 7 AY URL, WSRAE T & H By JSON i, o]
& FNE R A T AL S TN .
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{
"photos": {

"photo": [
{
"id": "9452133594",
"owner": "44494372@N05",
"secret": "d6d20af93e",
"server": "7365",
"farm": 8,
"title": "Low and Wisoff at Work",
"ispublic": 1,
"isfriend": 0,
"isfamily": 0,
"url _s":"https://farm8.staticflickr.com/7365/9452133594 d6d20af93e m.jpg"
Y,ooaen
1
}

"stat": "ok"

}

W5, url s B/NSERUE A Y URL (PRFFEE S RS RRIE R ),

Rt ARAECYSRHA S T5 2R IOE 2 JSON WAEATT. bR b, HAJRXHEM, &% Flickr
BSR4 Web Page URLs #4311, AT#ZLLF #% 20 A B & %) URL:

http://www.flickr.com/photos/user-id/photo-id

XL photo-id B JSON #E ) id JEMEME., ZACIARFAE GalleryItem 2501 id JE M
o B4 user-id We? 4RZEA ) Flickr SCEY AT AT, JSON SCFHY owner JEPE(ERLEH - 1D,
M, HFEM ISON SCUAT Y owner JE (G, BRI G2 & F()58% URL:

http://www.flickr.com/photos/owner/id

f£ GalleryItem FHASIIAASIE H. 29-1 FrnfCis, QK A URL.
KEGER 29-1  BMAIEERE A URL A5 ( Galleryltem.kt )

data class GalleryItem(
var title: String =

nn
’

var id: String = "",
@SerializedName("url s") var url: String = "",
@SerializedName("owner") var owner: String = ""
) {
val photoPageUri: Uri
get() {
return Uri.parse("https://www.flickr.com/photos/")
.buildUpon()
.appendPath (owner)
.appendPath(id)
Lbuild()
}
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DI AR T —A owner JEME, LI — 4 iE F- URL i photoPageUri 1145 &P . Gson
B2 HARAE JSON a8 GalleryItem o, JO/NARAMNMmIGHERT DA B photoPageUri
BT,

29.2 fEEAaX: FHRRK intent

fi B intent XA AR VI AIE R URL, B2t intent W] SINIYERS , HEAEILAHTIHE A
URL &) 41 5T

H4E, WT RecyclerView W nIifysidiZE). ¥ PhotoGalleryFragment 25/ PhotoHolder,
SEI AT LR E B intent AT sRAL, ARSI B 29-2 IR .

KEBER 29-2  JE K intent SLILM TN % ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : VisibleFragment() {

private inner class PhotoHolder(private val itemImageView: ImageView)
: RecyclerView.ViewHolder(itemImageView),
View.OnClickListener {

private lateinit var galleryItem: GalleryItem

init {
itemView.setOnClickListener(this)

}

val bindDrawable: (Drawable) -> Unit = itemImageView::setImageDrawable

fun bindGalleryItem(item: GalleryItem) {
galleryItem = item
}

override fun onClick(view: View) {
val intent = Intent(Intent.ACTION_VIEW, galleryItem.photoPageUri)
startActivity(intent)

}

25 PhotoHolder RSN inner SCEEFRELLAR TR S MERIS ) SR PE R R A, 31X HL A0 R FH 2 DA m
PhotoHolder B Fragment.startActivity(Intent),

SRJ5, 1F PhotoAdapter.onBindViewHolder(. .. ) BREH 4S5 E PhotoHolder 25 GalleryItem,
WA B 29-3 I

REZ;ER 29-3  445F GalleryItem ( PhotoGalleryFragment kt )
class PhotoGalleryFragment : VisibleFragment() {

private inner class PhotoAdapter(private val galleryItems: List>GalleryItem>) :
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RecyclerView.Adapter<PhotoHolder>() {

override fun onBindViewHolder(holder: PhotoHolder, position: Int) {
val galleryItem = galleryItems[position]
holder.bindGalleryItem(galleryItem)
val placeholder: Drawable = ContextCompat.getDrawable(
requireContext(),
R.drawable.bill up close
) ?: ColorDrawable()
holder.bindDrawable(placeholder)
thumbnailDownloader.queueThumbnail(holder, galleryItem.url)

}

i€ T o Jazh PhotoGallery N TIF si AT R A o D0 B AR LTI 122 2 58 1 Nl /R % 2 )
BT (SABIIAT 29-1 B9ZER ).

29.3 IHMRIAI: B webView

B intent $THF & 7 X T RE (AT B0 S 88 (R, WSRANKEFT Il Sy B 0 a4 8 407

W, ATHATE activity R ITANZS, AR S XAME0F 2R RA 0
AR HTML, S/ A8 DS 7 2CRR A R s o X TR AT B/ B SO R A, %
UL A A 2 DA ) ot AT AR RS B SRy, xS O 5 I B BT S kg, FTRN NE a2 F i B
SCRY, BEAN L, iR E I AT, Te R I U AE F CLR P BT

UnRARTE RN P SR T NS, R LIME T WebView 2K, Xt 2R TUiagioEmr =, H
SEFRBBABAME, (45K, FXTEREN intent feidi, ZERIME—LL, )

B, BlE— activity A N —™ 7% WebView (1) fragment AR A 5] 55 5E L —~4% 4 res/layout/
fragment_photo_page.xml {77 Js) S 81—~ ConstraintLayout 1EN—ZER1:. 7647 JmZit
w i, 22— webView fF24 ConstraintLayout fJT# 4. (WebView {ii T Containers [X [}
T )

WIN5E WebView, AHXTHASHRM:, Rf—msin—"1 200, BART .

Q M WebView THHREIHACHRAF TR ;

O M WebView JIEFFEIHACHFIHR ;

O M WebView Zei1 B HACH A AE30 5

O M WebView il B HACH A1

5, MBI E N Match Constraint 715 & A ) margin & 0, 534, 5T 45 WebView
—/~1ID: web view,

FEAJEN X B ConstraintLayout AT A7 BITERIXHFE, )5 S INE 20k 5
Y.

B ROk A4 fragment, #Hi% PhotoPageFragment 2, 4k [—Ff VisibleFragment 25,
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SRIG, FEANEET, Selfb A R SofE, Bl WebView, 4% % M intent HCHE HHRE Y URL,
FOHEI A 29-4 FIF7R o

RIZEE 29-4 QM TTN Y fragment ( PhotoPageFragment kt )
private const val ARG_URI = "photo_page_url"

class PhotoPageFragment : VisibleFragment() {

private lateinit var uri: Uri
private lateinit var webView: WebView

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

uri = arguments?.getParcelable(ARG_URI) ?: Uri.EMPTY
}

override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {
val view = inflater.inflate(R.layout.fragment_photo_page, container, false)

webView = view.findViewById(R.id.web_view)

return view

}

companion object {
fun newInstance(uri: Uri): PhotoPageFragment {
return PhotoPageFragment().apply {
arguments = Bundle().apply {
putParcelable(ARG_URI, uri)
}

}

M7, PhotoPageFragment 28R IERL, FHIG R . #FK, Hrd PhotoPageActivity m
FEAEIORIESE PhotoPageFragment, 4 CASTE B 29-5 k.
KABER 29-5 A /R T activity ( PhotoPageActivity.kt )

class PhotoPageActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity photo_page)

val fm = supportFragmentManager
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val currentFragment = fm.findFragmentById(R.id.fragment_container)

if (currentFragment == null) {
val fragment = PhotoPageFragment.newInstance(intent.data)
fm.beginTransaction()
.add(R.id.fragment_container, fragment)
.commit ()

}

companion object {
fun newIntent(context: Context, photoPageUri: Uri): Intent {
return Intent(context, PhotoPageActivity::class.java).apply {
data = photoPageUri
}

}
7 PhotoPageActivity XJNiAY res/layout/activity photo page.xml A Ja) 3Cf4, & X —>
FrameLayout ¥, % &I ID & fragment container, H1{CHSIHEA 29-6 Ff/R .

REGEER 29-6 SN activity ffiJ5) ( res/layout/activity photo page.xml )

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

<FrameLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/fragment_container"
android:layout_width="match_parent"
android:layout_height="match_parent"/>

%] PhotoGalleryFragment 251, FEHFRX intent, i BTN activity, WLAGYE B 29-7
iR

REGER 29-7  Ja s activity ( PhotoGalleryFragment.kt )
class PhotoGalleryFragment : VisibleFragment() {

private inner class PhotoHolder(private val itemImageView: ImageView)
: RecyclerView.ViewHolder(itemImageView),
View.0OnClickListener {

override fun onClick(view: View) {
val-intent = Intent(Intent ACTION_VIEW, galleryItem.photoPagelri)
val intent = PhotoPageActivity
.newIntent(requireContext(), galleryItem.photoPageUri)
startActivity(intent)

}
B, TERCE SO R activity, RIARCADTE B 29-8 F/R .
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REZ;ER 29-8  FERC & /4 AiBH activity ( manifests/AndroidManifest.xml )

<manifest ... >

<application
cee >
<activity android:name=".PhotoGalleryActivity">
</activity>
<activity android:name=".PhotoPageActivity"/>

<receiver android:name=".NotificationReceiver"
. >

</receiver>
</application>

</manifest>

iz47 PhotoGallery N [, SRR E R, "WHR—AHUZ activity 31H

W7, PR BEICHEER 7, 1L fragment A HAER] . WebView 22l /R Flickr R ML, 7%
=1,

AR WebView BFTJTHY URL.

HYkJ& )G A JavaScript, JavaScript BRUUEEEA Y. BRI BIETE/G T, 2 Flickr B3k
T2, [ JAH] JavaScript 5, Android Lint 2#&/RE5E R (FLOE MG A TGS ), TRMEH
@SuppressLint("SetJavaScriptEnabled"){Ef# onCreateView(. .. ) BRELIZE || Lint F&45

W5, TS WebViewClient 28 ( HIRMAN; WebView FRTEGLFT ), BINAALIE 5
299 s, SRIG, FRAPRIE4IM#E PhotoPageFragment 25,

REZEE 29-9 Jnzk URL ( PhotoPageFragment.kt )
class PhotoPageFragment : VisibleFragment() {

@SuppressLint ("SetJavaScriptEnabled")
override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?

): View? {
val view = inflater.inflate(R.layout.fragment photo page, container, false) m

webView = view.findViewById(R.id.web view)
webView.settings.javaScriptEnabled = true
webView.webViewClient = WebViewClient()
webView.loadUrl(uri.toString())

return view
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JnZEL URL 20155 WebView Bt & 5 G 4T, FILEE BHPITIX —#E . EZAT, Bevi
[n] settings JE 3k WebSettings SLf, % E WebSettings.javaScriptEnabled = true
Jai Jil JavaScript. WebSettings /&L WebView At & (1) =Fhiffe >z —. F3/NAE Hpth—Le ] % H
JEPE, an AP A4S R R R SR

SRIG, 4 WebView ¥RJII—/~ WebViewClient, MfFAZGMN? fREZHT, RIVCEBEEA
EEREM A

HA—AH URL AAFIUF 0 YHT o m sk R A o3 —4> URL (—AEE N ), s0#
SN L IR WebViewClient, WebView 235K activity 45 Bl g8 — N5 activity
K AH URL,

XA RRATEZR . R NTFHILNERNER, FZ2Mak (A5G Flickr B A T ) 25 8 W 2
B ML, Bk, & —ABaaX intent 5 s AN Y48 0 R AR A T T8, FRATT 75234 A
C 0 LR IR IR T

4% WebView #MII—> WebViewClient, FHAELA—FET . BAE, WebView ALrFIRRL
activity FHIZE, B4aEIk WebViewClient. ##MR WebViewClient MUBRIASEER, & 4&1i:
“WebView, HC#A URLIE,” X+, HARM IUHAE WebView HHTHF T

AT, TR A, ROZAT LA 2R R EA ) WebView (Z8BUA 29-1 4514 ),

{£F3 WwebChromeClient {£4£ WebView 7=

RESRAERT S T A By WebView, #ETRIFMILAL, A EUSINN TObR BRI B 45, X db
WebView #M AY%E A1 UT #0844 7 chrome ( ANZEAT Google ) Chrome ) Wi iR T ).

VLT % B9 7 3 #T JF fragment photo_page.xml , #i A — > ProgressBar #f {4 1E &
ConstraintLayout HYEE /144 [ {liff] ProgressBar ( Horizontal ) fiAs ) ], MHB% WebView
e DAL, SRIE A B E R Z00R handle, % & H = EE(H M Fixed,

SERUE, P TSN,

O M ProgressBar BIHACHM L. 2. £

O M WebView HYTi#5 %] ProgressBar HIJEHE,

PR, HH WebView (17 4 Match Constraint, #E ProgressBar 4% 4 wrap_content,
% i Match Constraint.,

fxJi, % ProgressBar 3h{F, TEAHMUAIEMEE O, FF visibility Fl tools visibility 43-7]1% &
4 gone Fll visible, #J5 B4 H ID A progress bar, SR FIEE R U 29-2 FiR .
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PhotoGallery

29-2  ¥¥HN ProgressBar

Jiffi[f] ProgressBar, ifF{#ii] WebView:WebChromeClient F¥%5 —ANEITH R, 05t
WebViewClient MM IE YLp F082 10, 84 WebChromeClient wie—ANEFFRE 10, kMmN
TR S0 U g B TC R B . X AIFE JavaScript B 515 E . MTTEIFR , RS, UKL
4 P AR R P T

1t onCreateView(...)EREh, S fdi ] webChromeClient, HIACALTEEA 29-10 F/s .,

RAEZ;EHR 29-10 fHi WebChromeClient ( PhotoPageFragment.kt )
class PhotoPageFragment : VisibleFragment() {
private lateinit var uri: Uri

private lateinit var webView: WebView
private lateinit var progressBar: ProgressBar

@SuppressLint("SetJavaScriptEnabled")
override fun onCreateView(
inflater: LayoutInflater,
container: ViewGroup?,
savedInstanceState: Bundle?
): View? {
val view = inflater.inflate(R.layout.fragment photo page, container, false)

progressBar = view.findViewById(R.id.progress_bar)
progressBar.max = 100

webView = view.findViewById(R.id.web view)
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webView.settings.javaScriptEnabled = true
webView.webChromeClient = object : WebChromeClient() {
override fun onProgressChanged(webView: WebView, newProgress: Int) {

if (newProgress == 100) {
progressBar.visibility = View.GONE

} else {
progressBar.visibility = View.VISIBLE
progressBar.progress = newProgress

}

override fun onReceivedTitle(view: WebView?, title: String?) {

(activity as AppCompatActivity).supportActionBar?.subtitle = title
}
}
webView.webViewClient = WebViewClient()
webView. loadUrl(uri.toString())

return view

}

HEBE 4 R BRS04 4% 1 B9 WE s %, Bl onProgressChanged (WebView, Int) il
onReceivedTitle(WebView, String)p&%i. M onProgressChanged(WebView, Int)pR%ik
S R TR RS — M 0 F] 100 FEE(E . WARMESE 100, BEBAMTTE SERmaR, HtaEi
E L ST WLE R View. GONE, ¥ ProgressBar #[El FasE R o

iZ17 PhotoGallery N . BRTE, NN ANE 29-3 7 A4 H A

9:00 CUE4N
PhotoGallery
%*;J'_\%Lﬁ Bl Gemini VI | This picture of the Gemini VI spacecraft...
— HEX

= flickr Q Logln Sign Up

Bl 29-3  {EIEHY WebView
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M EEK R, PhotoPageActivity & ¥, MTUIMZRAT, SRS, THASHB
>k H onReceivedTitle(...)RERY @, TUmENZRSEEE, HERESRBHENTE G,

29.4 APIB WebView BYi& & HEdE (0] 50

2R WER A B . AR FH AR, {5 WebView SEHINZR T T, XI&H N WebView
W RZEHE, JCIkAE onSavelnstanceState(. .. ) BREUN2HIRAE . BRI ATER:, AR
ISk T4 TN 28 090 T 45080

EAZEAHF T PhotoPageFragment {7 AFEE, XA, K4 WebView EHLEJZ
REEH—F0r, TR 5 T e SR SOFE .

XoF T2 (AN VideoView ), Android SCRYHETELL activity [ OV ARBREAS L & A8 T
Wi, AR H A activity, LAEELIETREE A O B0 LAIE B B9 B e RE . 1=XRE,
WebView AT HINER A HEHE T .

A T1il: PhotoPageActivity H C AP £ E P54, 7F manifests/AndroidManifest.xml SC{F
H SRR, ARSI R 29-11 iR

REZFEE 29-11 [ S AAFNE AL E Bk ( manifests/AndroidManifest.xml )

<manifest ... >

;éétivity android:name=".PhotoPageActivity"
android:configChanges="keyboardHidden|orientation|screenSize" />
</mani%éét>
android:configChanges JEPERM, WIIREEEELTT B . B 7 ) 002E | B K/ Nl 2s (1
£34% Android 3.2 Z J5 B 57 B4k ) T A A= e A5 T e, R4 activity B AR FRAC B T
b, MR HIE NSRRI LATCAUA S ML 15 ke A B A% O T 21k
AT, HRCEERRIERE s, —UIEREE T .

B C A 1AL & eI XU

F ORI T, FRATRMEE T WebView HYIRAHEREMM, BEARX AMS, Jit
DANETEHET XA ke ? SEPr b, SFIEEIRARIS, A CARBIECE AR R KU .

HoE, WIRMEIATIGE A sh TAE T o A 20 5 4 Fe B el Ay, JF & B3 a2 F- s 24840
Bl X SEhrdE s BT .

HR, MR E BN — 5, BESR activity [ CACHRRCE T, RIBITREA S 278 35 Activity.
onSavedInstanceState(...) REUHG ULIRE . SR, XAKSRIZLTER, RIfE A CANBR & B
B RE R OARNAAE S B RN, (RICfSHD? activity MBI TR, REETHES
BT E RS, ERInrER 4-9 A RIRIREE, )
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29.5 WebView 5l Ul

TS AR N B SR T SRy 2 BUBAS O S A= R ) UTCTTAN 2 WebView ), %R,
J A SE ) UT IR B S, KRS B SE— . (BT WebView 718 o 0 P A8t A A3

fian, 7£ webView HLE R Flickr R A7 fEVRIRIE S | ASSRIRTRAE . (R Al . Ik
F, B HANE BRI AR RS, Flicke RIS BUREY), 7R S0 ZITUBSEYT, SR FF
BOEER, BAR R BTN AR L

738, HAR B R BN RIVE R ST AR TR, ARAG R O R A
AN, AR A B R — SR FABOR B 55 263, AR AT UBS BEANTE N LA 2l SORY,
R — AR, SEAE, AR A SHORT B B Mg nT LT, R SE AT

29.6 RANFS]: JEN JavaScript X%

PR ZE AT WebViewClient F1WebChromeClient 25NN &L 7E WebView HL g S
o A3, i AT JavaScript X425 WebView AL &M KR, FRIERTLMETE LR, $TTT
SCRYR T, $851 addJavascriptInterface(Object, String) BREUEH . BARHAYIE Java 11155544
{H Object ZHUHAIYS T Kotlin B Any, 7, ML JavaScript X 4 25 E SR

webView.addJavascriptInterface(object : Any() {
@JavascriptInterface
fun send(message: String) {
Log.i(TAG, "Received message: $message")

}
}, "androidObject")

SRJEFE AN R 7 =R -

<input type="button" value="In WebView!"
onClick="sendToAndroid('In Android land')" />

<script type="text/javascript">
function sendToAndroid(message) {
androidObject.send(message);

}

</script>

IR A et T E RS, E5E, VR send(String) BREUET, BAREFLE L, M
75 WebView #iA3 ILAE ERGRTRY . Pk, Z24 Android UTHHHES, IRTE ] Handler
Bl el LR

HR, BRT String, HAbGF ZHHRIIIABIEL I . WRAT HAD SR 2 2m, IR L Be% % 1k
String ZEAY, Ho4n, FAiE WY JSON A%, fFEIES, A CHXHR T

H Jelly Bean 4.2 ( API 17 ) FFhfi, HA5 LA@Javascriptinterface VA AL REA S B84 JavaScrpit.
TEIXZ R, FrA X G i 8 3 R BCER 2 T F ik D [ Y o

AT REAT AR, PRIA— S8 A [l ) DT e A% B BN . i WL, Ea [ OB R,
BATEARE A CHEED
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29.7 EANFZ]: WebView HZ

T Chromium JFEI HIF &, WebView A F1 Android )t Chrome W JH—FERTE LT |3, &2
ATTH DT Z MWL B 484 T N WAEA REORIF—EL. (4RTIT, WebView Jf-/AHAT Android Chrome f¥4:
R )

WebView AY Chromium A< i, 1 Web FrifERN JavaScript 't — HARR R . WA E
WAEE, — M ESINSEIE R, WebView &F 3 :# A Chrome DevTools #F4 7 F2 14
i T (JH] webView. setWebContentsDebuggingEnabled () FRETITE ).

H Lollipop ( Android 5.0 ) FF4fi, WebView A Chromium 22 H 3l Google Play R ik B35 .
% Android RATH RGIRAA GEF- L 24 TS LB IRER H FAT2EL T, 2T Nougat
( Android 7.0 ), WebView i) Chromium JZ X HUCH B4R A Chrome APK 2234, XL T .
Ak, e lf], FIiE Google — H7EHHT WebView, FRATHHLHLC T o

29.8 SEANZFZ]: Chrome Custom Tabs

TATCLHGE, o W T2 PRI 7= 3 2 0% D 000 B 2 RAE I FH B A I DT I 2
REXPIFITE, Google IRIATF R NG T =75 : Chrome Custom Tabs.

AT Chrome Custom Tabs, VR LATEL H BLA 81— Chrome P T YE A, HAE RGN
FHHL ) S5 A 2 ) A e — B, AR T LLZE ] Chrome Custom Tabs BUZMIE, 118 A E K B B ARE N
I, P ARG B I N — 8. B 29-4 FRpie—MERB . nTLUES], F&
Fi Kt Google Chrome F1 PhotoPageActivity [—FhRA .

Tz Oo
@ NASA on The Commons “

[ Gemini Vi
This gilctune

o e Gesniinl VY spicecrall was

4 [ ] 1]

% 29-4  Chrome Custom Tab
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Chrome Custom Tab FHER Al Chrome 2582 . ‘& H: ZEFEVIAE] Chrome I YA AR A7 1) 1 25
5. WYELRZAFHA Cookies. WHLEUL, WHRAIF#E Chrome WIVEAFHEE SR T Flickr, B4, 7
Chrome Custom Tab HL¥TJF Flickr, tWfEHahE S, BIR, BT ZHH WebView, R EMATIXEE,
244% . Chrome Custom Tab A THER, AHH WebView, ZEARFEH AN B R N A #EAS A
%% 1o BN, Chrome Custom Tab JGik Bt W R NZS, R IGHEAE H A 0 A I A d o
HLfdiFH] Chrome Custom Tab, 1 SGE AR IILA T AR -

implementation 'androidx.browser:browser:1.0.0'

Rifife , BEAT LAgRES )5 31 Chrome Custom Tab [ o 41, 7E PhotoGallery B, VKRR LUXHFE G E
class PhotoGalleryFragment : VisibleFragment() {
private inner class PhotoHolder(private val itemImageView: ImageView)

: RecyclerView.ViewHolder(itemImageView),
View.0OnClickListener {

override fun onClick(view: View) {
L intent = P} P Activit
_Hewl‘n'ten%(_’:eq‘ui_Fecen'te*t‘(_)_gaue‘Fy'I_te'ﬂ_W i 1 v i
startActivity(intent)

CustomTabsIntent.Builder()
.setToolbarColor(ContextCompat.getColor(
requireContext(), R.color.colorPrimary))
.setShowTitle(true)
.build()
.launchUrl(requireContext(), galleryItem.photoPageUri)

}

SR, AP i sk fr, B BN 29-4 Bl i FH T, (WA T P i5e#% % Chrome
FRAME T 45, A4 PhotoGallery ittt 23 JiB il R GEMIE &7, XA >4 T HIEEX intent 77 0 5E
KDL )

29.9 HEERZRS): ERAERLREEN A SEMTT

REVHEES T, J538) PhotoPageActivity Z )i, i il LITE WebView H i o ks 1) Hifthd 2z
SR, ANE AUk, Vilnl T2/ /o, HZag bR, #2s37 BIRF] PhotoGalleryActivity,
QRS AR FH TR B WebView HLJ VG 7 S T, 12 ARTE?

PR 1 50H R pR L Activity. onBackPressed () . TEIZREN , FHHEHDL{H 1] webView
B D7 212 SR YE PR (WebView. canGoBack () Fll WebView.goBack () ) SEEUAREL A Y2 5
2R webView HUAA Py s N0 %, IR — Py sE M uL, AR super. onBackPressed ()
PRELCIP1 %] PhotoGalleryActivity.
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EFLE SMESH

AL, WK — 4N BoxDrawingView H5EH] View 72, FRAIME T Unfaf4b # k=
4 FEH H DragAndDraw 1, iXAN@E il View 2 i S5 Hizh, 7EFt4e F2d] B AETE
HE, N&l 30-1 iR o

9:00 PLUEL

DragAndDraw

| ]

P 30-1 A MR/ NZIHE

30.1 flJ# DragAndDraw InH

A% DragAndDraw Fr0 H , #{lk SDK fiA#%#E API 21 J+f#i ] AndroidX artifacts, % i3
3l activity J-fi744 & DragAndDrawActivity,
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DragAndDrawActivity f& AppCompatActivity B9F3E, BT KA BoxDrawingView
EMEHE R, fESIEX A EHEZE, BoxDrawingView ZAbFRATAT 1) K 2 il A ik 452
F

30.2 BIEEFIE

Android N EENER TRZPRUEE S5H0F, B BB R IR SRR, e
AR ] 37
FARERIMERZ, (BRI LT PR,
O EERME, fFisaIE N ARE 2%, Z I LUEA R RS R], & R A sl AN g
TR, () B L A FH R A B i 271
O BEWE. REWE M HMIEX LA, BA R ARG TIE, (HAfRTh
PLERIZE . FIELHUTE SRS T4 FIE,
DU A g il L ) = AN 25 B
(1) PEFEEE, XTI BE RN 5, View B2 AR, HIT/E SRR WL, T
RAEERIME, AN EEAE IS, LI FrameLayout,
(2) ARk RS, P S IS PR
(3)  m AR, LUERITT R

813 BoxDrawingView #1 [

BoxDrawingView /& M HALA], (RIS View 1 B4 T35,

VI View A2, Frid BoxDrawingView 25, 7 BoxDrawingView.kt F7, #RI1— 415 sEEL,
TN PR B S8 — A2 Context X4, 55— AN BRIME A null 1] 25 AttributeSet,
WS . 30-1 P o

RIZFEH 30-1 #J4h BoxDrawingView #LEZE ( BoxDrawingView.kt )
class BoxDrawingView(context: Context, attrs: AttributeSet? = null) :

View(context, attrs) {

}

W AttributeSet BRIMENZS AN, — Nt I EEHE T WA pR AR, 50
PRI R 7T 1, R AR P mT AR 588 A Jey SCAE S84 o DA Je SC A H S ) Ak R A0 Pl 2 Wi 8l —
A~ AttributeSet SEfl, SN E T XML AR RSO E R XML JEME . BIMEATTAME X
PR PR, e T IR B B I EAT T

PRk, WOBT res/layout/activity drag and draw.xml A Ja SCfF, LIf# ] BoxDrawingView fi
K, I A% B 30-2 PR
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RIZEE 30-2 7EA )R BoxDrawingView ( res/layout/activity drag and draw.xml )

Iroidx. intl wideet. .
<com.bignerdranch.android.draganddraw.BoxDrawingView
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent" />

HE, Nighth BoxDrawingView B2 f5254 , iXHA R inflater A AR EIE . 1 7 inflater
b A Ry XML SCHF, IR e SCAEE View SEf . ARG 2R84, fi)s inflater 2355110

J&y inflater FEFRANENE, N FHRLE AT
K, *F android.view Fl android.widget fL ASMERIFLEIZE, D038 E AT &0 2E4 .
iz1T DragAndDraw W, WEAR—VIEY, Br4E LaSHB—A 20K, wnE 30-2 i,

9:00 ) UV |

DragAndDraw

& 30-2 Kl BoxDrawingView

Tk, ik BoxDrawingView YWl fsift, JEARMEHE S 1E bt L HIIEAE,
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30.3 AIEMIREM
WA A — R 7 SRR AL T View b, 80— A BT P 25

fun setOnTouchListener(l: View.OnTouchListener)

ZEREL TAE S setOnClickListener(View.OnClickListener) 4[], SZHL View.
OnTouchListener $1, fflsdiff & A mH il & 8

Ak, BT EIEDE view (72, BILW Al ERER I S LIS View BRZL:

override fun onTouchEvent(event: MotionEvent): Boolean

ZPREE—> MotionEvent ZE5LH, X AAVE R GFEAL B FEIME (action) il
R SIERVE R RS A I B . gk 30-1 PR,

*30-1 IMERESH;ERHA

HEEE EH{EHER
ACTION DOWN T B
ACTION_MOVE FHeAEB R L)
ACTION_UP T BT b
ACTION CANCEL ACHR AR T M s

1E onTouchEvent (MotionEvent) sZEiHT, AIJEAILL T MotionEvent RENE B shVE(H :
final fun getAction(): Int

1E BoxDrawingView.kt #1, I il—~ H & tag, #RJ55LFL onTouchEvent (MotionEvent) %L,
ISR AT RER A Y AR B, ARSI 5 30-3 fis,

{RA%;EH 30-3  SEF BoxDrawingView fE&2E ( BoxDrawingView.kt )

private const val TAG = "BoxDrawingView"

class BoxDrawingView(context: Context, attrs: AttributeSet? = null) :
View(context, attrs) {

override fun onTouchEvent(event: MotionEvent): Boolean {
val current = PointF(event.x, event.y)
var action = ""
when (event.action) {
MotionEvent.ACTION_DOWN -> {
action = "ACTION_DOWN"
}
MotionEvent.ACTION_MOVE -> {
action = "ACTION_MOVE"
}
MotionEvent.ACTION UP -> {
action = "ACTION_UP"
}
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MotionEvent.ACTION_CANCEL -> {
action = "ACTION_CANCEL"

}
}

Log.i(TAG, "$action at x=${current.x}, y=${current.y}")

return true

}
}

W, XM Y BRFRE ZEER ANk PointF XISt . RYJE, TRA1T LR B & 5
AR . Android HEIER PointF 25 pe2RRILT# B T X —dK .

iz17 DragAndDraw W FHIfFTHF LogCat i I, Ml 5ike R sh T8 (FERfI & LIg s It
Hi%, ). TTLIEF], BoxDrawingView UL EE— Ml shVER X A Y bR HGC T T F k.

IREFIETNEH

AMULEIE Ak bR, BoxDrawingView b HETEFiHE 2 HIMEIEHE, Baiiix—Hex, AL
A ) TG B

B, LA SRR WIS bR S IR PR (TFHEBRIIAN &) FRYRTARbR AT (F
A=

HK, B X—MHIEHE, BTFFBEICFKR H £ MotionEvent HIEHE . X EEBHE SR TE
Box X‘—J-%EFO

Brt— Box 28, T ERR—MHIEHER & B3, A% A 30-4 FiR o
RSB 30-4 ¥SJN Box 2% (Box.kt)

class Box(val start: PointF) {
var end: PointF = start

val left: Float
get() = Math.min(start.x, end.x)

val right: Float
get() = Math.max(start.x, end.x)

val top: Float

get() = Math.min(start.y, end.y)
val bottom: Float m

get() = Math.max(start.y, end.y)

}

JH P fili# BoxDrawingView #EI AR, 3 Box X2 GIE I 2 A M HER ZH
e 30-3 s
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| BoxDrawingView |

boxen currentBox

Dase
Box

' PointF start
PointF end

[l 30-3  DragAndDraw K FHH A% 4
%] BoxDrawingView 25+, ffi FIHr B Box XA IREEZATPIRZS, WAL B 30-5 FiR.
KAG5ES 30-5 WAt AL A JE I pRi %L ( BoxDrawingView.kt )

class BoxDrawingView(context: Context, attrs: AttributeSet? = null)
View(context, attrs) {

private var currentBox: Box? = null
private val boxen = mutableListOf<Box>()

override fun onTouchEvent(event: MotionEvent): Boolean {
val current = PointF(event.x, event.y)
var action = ""
when (event.action) {

MotionEvent.ACTION DOWN -> {
action = "ACTION DOWN"

// Reset drawing state

currentBox = Box(current).also {
boxen.add(it)

}

}

MotionEvent.ACTION_MOVE -> {
action = "ACTION MOVE"
updateCurrentBox(current)

}

MotionEvent.ACTION UP -> {
action = "ACTION UP"
updateCurrentBox(current)
currentBox = null

}

MotionEvent.ACTION CANCEL -> {
action = "ACTION CANCEL"
currentBox = null
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Log.i(TAG, "$action at x=${current.x}, y=${current.y}")

return true

}

private fun updateCurrentBox(current: PointF) {
currentBox?.let {
it.end = current
invalidate()
}
}
}

FEAE i, ] ACTION_DOWN ZhfESEft:, siLAFIFE LR A bRHT 2 Box XIS
currentBox, ARJGHFNIMBGEEAESE G, (30.4 b HEHIZ2HIRE, BoxDrawingView £7E5#
He P2 A T4 Box, )

P FHETER R LR T, currentBox.end 75 EIH0Hr . 7RI BON SO P FH5 5
FEBERERT, W% currentBox DAZEH B ARl O 581 Box & & MAEMEAELE AT, (AENTH
WASZATAT NV ER 0 T o

= 7E updateCurrentBox () i) invalidate () B4, X4 BoxDrawingView
W AT, XA, HPER R LR A BERe SCr A BIHEAE . X FATds | T4 N RS
TEBt 4 B4 I AE .

30.4 onDraw(Canvas) B AE R L2H]

MR R, P LRI T RRAS . v, MR 2 H 85w L. hfdux A~
[l , Android W T 152 View #LIEIAY draw() AL, X5 A L a0 RO . Bk,
METERL HIRZ ], BE R OUEN B IR, A5 &L AR B Feas i, AT
L HBEMEZREE RS B ZHEE R A R AR G, R view
E3RNEN Ra Y T

R SRR Be e b, ARt LFahib Bk, BER G S E Il A, If
BT E . ABrh, REH PR FHE 46— e sk el S RN ETAE R, FRATER S
BoxDrawingView tric AR, XFE, HP Ll B st ae rZ T UL T,

FInAXFhE ], AIE LT View sREL:

protected fun onDraw(canvas: Canvas)

HiTE , 7 onTouchEvent(MotionEvent) pR&C 1M R, ACTION MOVE zhfERY, FAT1IHH
invalidate () PR K iLE BoxDrawingView KRG, X 4o fdi g d# HIRS®, HFHUIEA
onDraw(Canvas) P4,

FifE—ESkEE Canvas 250, Canvas Fl Paint 42 Android RSt W KL HIZE

Q Canvas KA TRANITTENITALHIEAE . HRBOTHRESEM R R4, ingk

P SN 15 | NS =5 T I A 25 2 N
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Q Paint P anfaresil, HRETH e 2K RAE, BlaeREsEEIE . 4
TR Lot AP 6%,
& 1] BoxDrawingView.kt ', 7 BoxDrawingView SE M #ItA LI, BIEPIAS Paint X4,
FRASE B0 30-6 TR

RE5;EH 30-6 A% Paint ( BoxDrawingView.kt )
class BoxDrawingView(context: Context, attrs: AttributeSet? = null) :

View(context, attrs) {

private var currentBox: Box? = null

private val boxen = mutableListOf<Box>()

private val boxPaint = Paint().apply {
color = 0x22ff0000.toInt()

}
private val backgroundPaint = Paint().apply {
color = Oxfff8efed.toInt()

}

}
AT Paint XL SHF, ITERETER#: EhIEIEHE T, QAR S 5 30-7 Fis .

K358 30-7 %55 onDraw(Canvas) FR% ( BoxDrawingView.kt )
class BoxDrawingView(context: Context, attrs: AttributeSet? = null) :

View(context, attrs)

override fun onDraw(canvas: Canvas) {
// Fill the background
canvas.drawPaint (backgroundPaint)

boxen.forEach { box ->
canvas.drawRect(box.left, box.top, box.right, box.bottom, boxPaint)

}

}

DU AR (R S —30 o T B 4% . (AR Y 52 paint, 3T canvas IRTHEAEIEAE .

SR, BN AER A ) R — N HEIEAE, PR SAeAR, BREEIEHE B N A f . &
A, e s T BV E Ay /AL, A i AR i FRELAE A e K AB

SERA B ARFRETTE S, P8/ Canvas.drawRect (... ) BREL, 7Eff%E F4 LT (R TEHE

iz17 DragAndDraw I H, Z4A% il —S2r GAEIEHE, WA 30-4 R,
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9:00 A JuUP |

DragAndDraw

K 30-4 FRFRAES RS
T, — AR A RS H R AR TE R T .

30.5 ®EANF3): GestureDetector

e A A Y — ANk {#i] GestureDetector X%, B TE, FRAHEHC S
MR BRI XRERSIESEAE T , Nl GestureDetector AW &5 AT LISk Bb B 2L i 55 |
IFReTESIESE 1 A AR R IR . A5 HE | S0 . TR EEsifEFiff, GestureDetector.OnGesture-
Listener SEELHSATAHN AY pRECAT IO RO ZAUE X R S, d4—1> GestureDetector.
OnDoubleTapListener WA, KEEIEN T, WIRATTEE T onTouch PRESE 4l anfa]
AbFRfdEE {4 B4 GestureDetector B2 M ANAE HITESRE

30.6 Pk : B EIERO)ER
W%, BELHREIHESESR . B Mn, nf{#EHLIT View FE%L:

protected fun onSavelnstanceState(): Parcelable
protected fun onRestoreInstanceState(state: Parcelable)

VL F pREU TAE 7 AR T Activity il Fragment f{) onSaveInstanceState(Bundle) i
B B, View KA IDES, ATTIEAHEN . HIK, HET Bundle 4L, XLLpREGR ]
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RO RS2 Parcelable FE IR,

AWML Bundle, XEEFIAHAC I Parcelable $£H T, (Kotlin A—{~@Parcelize
WA, nTLLik Parcelable 5N 5 —2E, {H Android T A& e A /& Bundle, KZEZETF
RNAETIHRES)

)5, BT BT BoxDrawingView i View SCHLE PR ZS o 7EHT 4 Bundle H{RA4F super.
onSavelInstanceState() EREUZE R, SRJ518H super.onRestoreInstanceState(Parcelable)
PREIRAFEE R A IR R R

30.7 PhARZRS): DEREEEMAAE

LIV PIARFHE BRI TEME . XA M, S E, TFE MotionEvent SCERfCHY
H IR il A (pointer ), K, MEEER, canvas,

B2 S, SeTERE DL IR

Q pointer index: FRACYHT—AL il b, SIS0 A il 5

Q pointer ID: 25 T TP T4 —E—/ ID,

pointer index "] HEAE, {H pointer ID ZE X ANEAR

IHAE T KA SRS, 2~ LT MotionEvent pRELIE -

final fun getActionMasked(): Int

final fun getActionIndex(): Int

final fun getPointerId(pointerIndex: Int): Int
final fun getX(pointerIndex: Int): Float
final fun getY(pointerIndex: Int): Float

FAN, BFFAA ACTION POINTER UP A1 ACTION POINTER DOWN 7 [9 ¥ .

30.8 HRERZKRZ): HHBATHRESCHF

Android N & #4484 25, TalkBack 1 Switch Access 1X FE 5 BITIRE SZF:5F . H Bt
T, PRUHBITIRE SRR, b S . WA RE — P HkZ>], ik BoxDrawingView
SN, Bl TalkBack AL 2209 AfH .

BRI A 24 tean, JRAT LSS th BRI e S . SR P AR REE M T 2K
IR B ] o 8, VRt nT DI ETEAE AR AR sl nT ve Xt 4, iR HAR R H C e
R EARNLE . A R H U 2 RSB I E R E 25 E., 1SS 18 %,



BEBNE

B4 a)E

GAFEAR RN, HEAUHEBES, SRR AmBU T LT . 2T B ZH
AR, SEUEA A AGE , VRIEIEE Z 0.0 8 VRIS RERU BEE S, 1R TR
FHLECAR B FaA H LA sz .

HE PR RN . ZL LA Frimshiiesk, P R mocR G EN— A BB 5 R3h 3] 7 —4
(AR

ARE, BAPRIFE— AU AR FAERRRE, RIS EIE% TP, Karsl
REZ AW, PUANERY H % o

311 #Exig=

TR Q18— 4%k Sunset FTHH , #ift minSdkVersion ¥ # >4 API21,
FFHH S activity B Al AndroidX artifacts,

WEvE HOGR AR e, B0, ik, TREdER— BRI, F1IF res/values H )
colors.xml 3Cf4. S MRS IE B 31-1 BN — LB E (A (i

RISFEE 31-1 N H % (res/values/colors.xml )

<resources>
<color name="colorPrimary">#008577</color>
<color name="colorPrimaryDark">#00574B</color>
<color name="colorAccent">#D81B60</color>

<color name="bright_sun">#fcfcbh7</color>

<color name="blue_sky">#le7ac7</color>

<color name="sunset_sky">#ec8100</color>

<color name="night_sky">#05192e</color>

<color name="sea">#224869</color>
</resources>

R SRAE TR AL T 2 T AR 1T L, (EL0 AL 507 K A R 7 e RSBt m
AR, FrlL, 7F res/drawable/ H3EH, FHad—4 sun.xml #§[RITE drawable %&IE, WS
BA 3122 R
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RRLFEER 31-2 SR PHAY XML drawable ( res/drawable/sun.xml )

<shape xmlns:android="http://schemas.android.com/apk/res/android"
android:shape="oval">
<solid android:color="@color/bright_sun" />
</shape>

TERIEA A F i siX MR drawable, giosFB—AME, BE, TP —@ S k00T,
A B HIE R KRS .

R, H—A 5280 R U EEE AN 5t . FTF res/layout/activity main.xml 3CH,
BRIFANE, WIS 31-3 RN ZS .

KugER 31-3 AIdVE HY 5 )5 (res/layout/activity_main.xml )

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/scene"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent">
<FrameLayout
android:id="@+id/sky"
android:layout_width="match_parent"
android:layout_height="0dp"
android:layout_weight="0.61"
android:background="@color/blue_sky">
<ImageView
android:id="@+id/sun"
android:layout_width="100dp"
android:layout_height="100dp"
android:layout_gravity="center"
android:src="@drawable/sun" />
</FrameLayout>
<View
android:layout_width="match_parent"
android:layout_height="0dp"
android:layout_weight="0.39"
android:background="@color/sea" />
</LinearLayout>

BUAEBEAT R o (BaRE, KR, REHYE, 2290 AR 247 Sunset B, 405
—UNEH, AIEFIINE 31-1 Py mmE.
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wE4d

K31-1 & HIRR

31.2 HEREREMIE

RIS H 5, SRR LA ZoR sl ok, SR BHARERYE NI shimsich 1.
FIEShE Z /T, F55AE activity PIRH—LEL A58 . 76 onCreate (... ) RECH, FRHCE
R BRI J@ Y, RIS 2R 31-4 PR .

KAGERE 31-4  HHAETFTI (MainActivity kt )

class MainActivity : AppCompatActivity() {

private lateinit var sceneView: View
private lateinit var sunView: View
private lateinit var skyView: View

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity main)

sceneView = findViewById(R.id.scene)
sunView = findViewById(R.id.sun)
skyView = findViewById(R.id.sky)
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T8 T HER TAE, B F RGeSt aim 1T, MWEAR Bk, BB K% NigFm, PRt
AN sunview MK, HEIE R TEERILE 5 R RPN E G . BRAARZS B AE
SETAI A TR —FEAY, IR AMRAT LIFE sunView P THER AY AR A5 AR A HAC IR BB AR B &

TR BHR A R I T RS 8l 0 S RO AR 2 i o W o 2B b, 3 TR PR 22 3l e A 5 o
PRI AE AR Ry SO H e SCIIN g 22l Hh ke o A Jsy s e SCR IR I S i 22 il e Se e LIl =2
bo BEE H S AR R, BESR R BHAR A R Z mire S, B4, RIS a2z il
TERAMEZ o XFE—3k, KA ShZd KT, SR & e 25 T —t .

AR, T EHE S TR A A . X MESSE3E 2 startAnimation () PREALPRAEL,
WARESTE B 31-5 i

RGBSR 31-5 FHEIRIERAL PR #E ( MainActivity.kt )

class MainActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {

}

private fun startAnimation() {
val sunYStart = sunView.top.toFloat()
val sunYEnd = skyView.height.toFloat()

}
}

top JEMEE View 1) top. bottom. right F1 left DUANEMEFH—A, HAJLLR [ AH SR
local layout rect, rect ( rectangle (N4 5IEZ0 ) T8 R MIEIKITIEANE . PLIEIRY local layout rect
ST HARXT AL 57 B AR RN . PR — EL S filfl, ik SEAEBRAR R 5 T2k T

BARTT MBSO SEAE, T A, (HIEAHE X A, BEHIE , B R V1T,
LA S, PRI A S AR T — 10

TCISERE, ShimE TR S AR sunView MR TERA E . 454 R HACHR] skyView AYJE
HROIE . BalE B E P height. toFloat ()iR MY skyView =¥, SEFR L, bottom Fl top J&
P2 252 height JEYE(H.

B T Shm IR AL o, BIE— ObjectAnimator X4 PATahm, AfCHLTEEA 31-6
JR

REGER 31-6  BIEARAIKFHAY animator X} 42 ( MainActivity.kt )

private fun startAnimation() {
val sunYStart = sunView.top.toFloat()
val sunYEnd = skyView.height.toFloat()

val heightAnimator = ObjectAnimator
.ofFloat(sunView, "y", sunYStart, sunYEnd)
.setDuration(3000)

heightAnimator.start()
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TE onCreate () A&, J sceneView P B Wil as . R il H IS5 ATt gy,

WVE M startAnimation () BREGA TSI, ARSI PR 31-7 B

RGBSR 31-7  map iy, $ATEhE (MainActivity.kt )

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity main)

sceneView = findViewById(R.id.scene)
sunView = findViewById(R.id.sun)
skyView = findViewById(R.id.sky)

sceneView.setOnClickListener {
startAnimation()

}
}
i2£7 Sunset W o A AR AL AL, hATshim, nlsl 31-2 frs.

A JUPY |

Bl 312 & HE i
RREZER], KEBSIEEFRT T,

G, KERXBHESIFEIE: objectAnimator 2 BIHERIEHIVEXT S, BIRAFH A
SERCR, LG A RBEAE TR ER S, RS EX R A kAR . AR S

B P A P R
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YRET LA ObjectAnimator.ofFloat (sunView, "y", 0, 1)3KBIHd—1 ObjectAnimator
X4, BiEE ObjectAnimator —HJAZ, AL 0 FFERIEIE I SEEZ A sunview.
setY(Float) BR%L:

sunView.setY(0)

sunView.setY(0.02)
sunView.setY(0.04)
sunView.setY(0.06)
sunView.setY(0.08)

HEMA sunView.setY (1) M ik, X4~ 0~1 X [AIBBUE K & FE XFRHN interpolation, 1]
PIAZ 3], 7EiX1 interpolation i 2, RIMEARKEET, B AHARS A MR EAEDRAS R, T
NIRRT BRI, ShiEsCRPIE R T,

31.21 {iEEE#REMN

ARG R Sk, AR R RS EXT SR AT bR, R ESERA . Bt
Android JEM ) TF LB M ( transformation properties ) X~ F.

AT, PR local layout rect (#LEISEBIALET B IR T B A7 B S RN S 501H ),
HIE T EEMEME (local layoutrect ), HUPT AR X Se @ MM, MIMTSCERPUALFL S IE] . X Rl
PR E e, BN, R rotation, pivotX il pivotY X =BEA] LIEFEMIE (£
& 31-3); FIH scalex il scaleY nlLI4aciiiEl (Z0LKE 31-4); WA translationX F
translationY W] LAPUAL B S (UL 31-5 ),

.................

pivotX &
pivotY

& 31-3  FLIKREsR%
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AAAAAAAAAAAAAAAAA

scaleY

& 31-4 PB4k

K T
.
P
----- - :
R N translationX &
A 3 translationY

E 31-5 fEBD

PP B B A X 2 T R AR e B A ORME ek, flan, JH view. translationX #EAETSE|
translationX {H, % view.translationX = Float BLAEINE translationX {H.

W2y BRI 2ERYE? PR, x My JRHSE A R A bs S AH T 1) —FMEFIT &1
JEPEE, flan, RS LTRSS DA E TEA X Y ABAatiE 0 E . s s e
HIRTA, Xl B translationX A1 translationY JEMAESRSEELA . JHH sunView.y = 50
AT

sunView.translationY = 50 - sunView.top

31.2.2 {FRAAREH interpolator

B, Sunset b HSHEFRILAETE R BKH—IFiAFE L FR=, At A T s
W, BAZA A s X g, [#] TimeInterpolator #EAf L)L T, 3% TimeInterpolator
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BVER R MO A4 53 B S ShECR .
ARASTE B 31-8 flz, 7E startAnimation () BREXH, fifi—1> AccelerateInterpolator
G SR BRI 7% T BRI

KADJEER 31-8  INANANEAFAL ( MainActivity.kt )

private fun startAnimation() {
val sunYStart = sunView.top.toFloat()
val sunYEnd = skyView.height.toFloat()

val heightAnimator = ObjectAnimator
.ofFloat(sunView, "y", sunYStart, sunYEnd)
.setDuration(3000)

heightAnimator.interpolator = AccelerateInterpolator()

heightAnimator.start()
}

HHTETT Sunset W H o AT FEAMESSIACR . XK, KA REEE T, IR0 T
T3 Ta) ek AV

AR TimeInterpolator XAl LA R MBI ER R . HZ T fi# Android FAFHY
TimeInterpolator A MELL {25 TimeInterpolator 2% U4 Known Indirect Subclasses
%

31.2.3 @BEHT

Pefesed HrBhmEsECR , 23 A HOR 2 Bl H v BT B (R AZ B8R . 78 onCreateView(. . )
PR, BRI colors.xml SCHFRE LAY R BEIIFAF M AR IE, AU 4 31-9 .

RAGER 31-9 Bl HyR AT (MainActivity.kt )

class MainActivity : AppCompatActivity() {

private lateinit var sceneView: View
private lateinit var sunView: View
private lateinit var skyView: View

private val blueSkyColor: Int by lazy {
ContextCompat.getColor(this, R.color.blue_sky)

}

private val sunsetSkyColor: Int by lazy {
ContextCompat.getColor(this, R.color.sunset_sky)

}

private val nightSkyColor: Int by lazy {
ContextCompat.getColor(this, R.color.night_sky)

}
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1E startAnimation () RELh, FRASMI—1 ObjectAnimator, SEIRZS (R blueSkyColor
#l| sunsetSkyColor ARy sz R, A CA%TE L 31-10 PR,

RFBEE 3110 STRAS U %A, (MainActivity.kt)

private fun startAnimation() {
val sunYStart = sunView.top.toFloat()
val sunYEnd = skyView.height.toFloat()

val heightAnimator = ObjectAnimator
.ofFloat(sunView, "y", sunYStart, sunYEnd)
.setDuration(3000)

heightAnimator.interpolator = AccelerateIlnterpolator()

val sunsetSkyAnimator = ObjectAnimator
.ofInt(skyView, "backgroundColor", blueSkyColor, sunsetSkyColor)
.setDuration(3000)

heightAnimator.start()
sunsetSkyAnimator.start()

}

Koz TSR BEX A58 T o 1217 SunSet WHBEBIE . I A KL 1 M 5]
W, REMOETREEK T, —SJLEAHR.

PRI TR ANE , Bifh Int BUEIHA R AR SRRSO . B SERs f AN NICF Ao
BRI, R HTES R ZH B FL, ObjectAnimator X4 A g4 b A 2 W (0 R s (o 2 ) iy v
SR =S

Ak, A G 2 B {ER A%, ObjectAnimator iAFF%— TypeEvaluator
KB, TypeEvaluator BEFHFHI ObjectAnimator XFZksafiHhi|44 T 44 345 o fa] it s A4
Android #2L)IX 4 TypeEvaluator TZEM{E ArgbEvaluator, {UMCADEEL 31-11 7R,

KRHZEE 31-11  ffif] ArgbEvaluator ( MainActivity.kt )

private fun startAnimation() {
val sunYStart = sunView.top.toFloat()
val sunYEnd = skyView.height.toFloat()

val heightAnimator = ObjectAnimator
.ofFloat(sunView, "y", sunYStart, sunYEnd)
.setDuration(3000)

heightAnimator.interpolator = AccelerateInterpolator()

val sunsetSkyAnimator = ObjectAnimator
.ofInt(skyView, "backgroundColor", blueSkyColor, sunsetSkyColor)
.setDuration(3000)
sunsetSkyAnimator.setEvaluator(ArgbEvaluator())

heightAnimator.start()
sunsetSkyAnimator.start()
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(B JL KA ArgbEvaluator A%, S A android.animation fiiAS, )
FKIETT Sunset W . W 31-6 s, ABHPE T, REMNBEOIRE 0, ORIEELT
HIRT

9:00 PIEL R

Sunset

31-6  REMEFNE HE A

31.3 BHZAohiE

A, PRAFEERIE G T — 2 m, XAREE, R start () BREUAT T

B2, BUEAGRGRHEEE IR e 2 A shim AT, FHERBIB AT T filhn, HSeise
B HIE RS, KT EZE, K2 RAZMGEE O N TR

INE BT, RATLME T AnimatorListener, AnimatorListener 2xil-{RAIE shm {14
AR . R, PUTSES— 1 him, SrT A 37588 AR s 2 fe sl . SR, B
R, GARSChR L, DA T B/ 2D UrEs, X WARBRE. 44F Android iR i1t T 7 X
A A% AnimatorSet.,

H\oE, MERESRR SRS SRS, FFa s 2k shimfas, ARSI 31-12 s,
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KAgESR 31-12 QIR ZS3hiE ( MainActivity.kt )

private fun startAnimation() {
val sunYStart = sunView.top.toFloat()
val sunYEnd = skyView.height.toFloat()

val heightAnimator = ObjectAnimator
.ofFloat(sunView, "y", sunYStart, sunYEnd)
.setDuration(3000)

heightAnimator.interpolator = AccelerateInterpolator()

val sunsetSkyAnimator = ObjectAnimator
.ofInt(skyView, "backgroundColor", blueSkyColor, sunsetSkyColor)
.setDuration(3000)
sunsetSkyAnimator.setEvaluator(ArgbEvaluator())

val nightSkyAnimator = ObjectAnimator
.ofInt(skyView, "backgroundColor", sunsetSkyColor, nightSkyColor)
.setDuration(1500)

nightSkyAnimator.setEvaluator(ArgbEvaluator())

heightAnimator.start()
sunsetSkyAnimator.start({)
}
RIG, BIEIFHAT—4 AnimatorSet, WfCASYEER 31-13 fi7R,

REZEER 31-13 Al hiE S ( MainActivity.kt)
private fun startAnimation() {
val nightSkyAnimator = ObjectAnimator
.ofInt(skyView, "backgroundColor", sunsetSkyColor, nightSkyColor)

.setDuration(1500)
nightSkyAnimator.setEvaluator(ArgbEvaluator())

val animatorSet = AnimatorSet()

animatorSet.play(heightAnimator)
.with(sunsetSkyAnimator)
.before(nightSkyAnimator)

animatorSet.start()

}

VLE T, AnimatorSet #ijE AT LASTZE—RPATIIShmESE . T LALE LA =L a ol im 4
B _ER RS Y play (Animator) sBREUR A S -

WH play (Animator) sRELZ R, ZEB)E#—4 AnimatorSet.Builder ¥4, SRIGFIHE
B eREC PR AR . 15 A play (Animator) PREXARY Animator J24H . DL A b s =R F T
PUKAEM#EE . WrEIFAT heightAnimator F1 sunsetSkyAnimator zfjilj, 7 nightSkyAnimator
ZHTHAT heightAnimator g, 7ESCPrIF A, lagss B 24 ahm s, X iknl, 7
PE, FTLAZ KA ] play (Animator) PR,

FIUIETT Sunset N H o FHCEAZ R X IR AFEFBY T, FLRE KRR T
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