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Part One: Getting Started
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INTRODUCING ANDROID
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Emulators
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How This Book Is Organized
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Setting Up the Tools

¥ 0. A0 . JO+28/# M S L) +-1.) .. A 08 ) ) %
++

S DSOS - ) H# - - 0= RV BC RS 285"

XD U L HY -4 E ) <L )0 /%). (4 *0/F ] 4
N T R I R Ly R Y S e S - 0-- )/
§)./-0 /§5).;0.8)" /#. . . "08 '§) *I2# [/* 3+ b

But First, Some Notes About Android’s Emulator

LS DM - 1550, #H <) XS )0 ) (O

BORURY2 S L) L) ) % 18 > #5.8.1 -40. 10" -
1% Q) W) *)4 * 0 C )40 )" 1.0 -1 *) ) -* 28/#*0/
18 O/ QO /= Y# '/ . 18  *)T"0- [%). [# [4*0 *)*/*2)

0" /%= )%/ *)'4 (O'/ ) -*$ 8. 'L Of '/ L) <518

/) * 18 #1 2 O/4/8. 'S8 414 14%0- 1 *+( )/

C#) #.)3W > # O//F ) /) 2# ) -0))$)" *)

4%0-3YW ;. O/8/$..*2 */0) /&M O /4~ ) < O/ ) ) %
18 M /# . )3YW ;) /#.-0). (0 # (- ,08 &4 *0, €32 ) /*

' %0. /# 3YW (O /%>

*2 1 = /*0. /# 3YW (0" /*~4*028") .*( §6%) 1 .*K12 - -

J $030. -.)
1 C ) §) *2.0.-.) M0 -2- o/ 3 0/5%)
) " EK & > L2# #/# ) %8 /0 §<8)./ " =28 I (+H I*

§)./ " 1= 4%0



https://developer.android.com/

SETTING UP THE TOOLS

) /# 3YW O /*- 28" *)'4 2% 1*- .C T 18- ,08- )
& $ "
%Sy " 1% $#
) ! o -) HFO' 2*-&
++' R 0) ' -
$)03F 3 O+*-/ 1)/ @3, )/ " WU K)/ "WUL
§) *2. ) 3 0/ 5 'K L §/10) /$*) '$/4
LOF+*-/ 1 §-/0 '$5 /$%) K eL)
$)03 o++ C )/ " I- OO)" 3/ ).8).T
K TL
3- S*QZR\-(E?_ O/ 15 §) *2. 4 185 T -
2 - K L10) /§*%) '$/4
I 4*0- ) C TR - ,08- )G 4A%028" 2 )R L ) - (-

) -*¢ 18 L 1¥
o' /*>

14*0 - -0))9)"

$) *2. % §)03;4*0)

CIRARO KM AR0 ) SR H - 2 - - [T

/* ).0- [# [4*0- *(+0/ -L.

§.. /0+/* .0++*-/D18-/0 "85 /$*) 3/ ).§*).B )I*-/0) / '4 ( )4

C)O! /0--. §. ' I,
L) 2801 -4 4

L O') #
. 0/0.0 "4§/$)1%'1 . -
b ) XC 10) ) AR I DS KK - Y ) #

[ §.FUER2 5 [ §)[* 4*0-
**/0)" 4*0- *(+0/ - )
)" 4%0 -

KRG IRo o 1 ) L /*DIS-/0 S5 /5F)E )t M SV A - )R - 4

) "o ( C #) . *C 28/#15-/0 '$5 /%) 3/ ).*).+-0) ' >
U)K [0 §%9) T [5R) +-x 28" [-4 /% . ] 4%0 0+ /* ' /0.
M# 3YW O /> & ) U YA ..t #1440, §) M ). I5F) 285 -
-t DD EK*- §14*0 - -0))$)" $)03; L e 28" s+ )/
] / >

* I R HM O+ L8 2%-8 ) +-*- o> #E ) % /0 §*
=05 F3 4+ - FH L RLOHR/Y K 4+ - [H# N #HS. O+ -F0"H
§) .+*/> F+ 1074 [#5. 28" L C*/# <0/ 28/#10/0- 1 -.$%). %1 ) -} /0§




SETTING UP THE TOOLS

Step #1: Install Android Studio
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SETTING UP THE TOOLS

Step #2: Running Android Studio for the First Time
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Import Android Studio Settings From... X

Config or installation Folder:

® Do notimport settings
OK
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Data Sharing x

Allow Google to collect anonymous usage data for Android Studio and its related tools—
such as how you use features and resources, and how you configure plugins. This data
helps improve Android Studio and is collected in accordance with Coogle's Privacy Policy.

Data sharing preferences apply to all installed Google products.

You can always change this behavior in Settings | Appearance & Behavior | System Settings | Data Sharing.

Send usage statistics to Google Don'tsend

VA A B R D)

S &2H # 1 - O//) 40 28.#
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Android Studio Setup Wizard

, Welcome

M Android Studio

Welcome! This wizard will set up your development environment For Android Studio.
Additionally, the wizard will help port existing Android apps into Android Studio
or create a new Android application project.

MO ImE

Previo m Cancel Finish
H/CR (D) L) S L -
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0./ "$&D 3/E/X 1) /XM . *) + " * [ 285 - -

Android Studio Setup Wizard

"'(' Install Type

Choose the type of setup you want For Android Studio:

© standard
Android Studio will be installed with the most common settings and options.
Recommended for most users.

() Custom
You can customize installation settings and components installed.

Previo... m Cancel
0,6 (D) LB S w8 ) !

SA0# LT #S /2 D)D) -E D) DOSFC.I0FCT > R4
S D)) - E-*0/ 280 7) 1% 4%0- )18-*)( )b
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Android Studio Setup Wizard

H elect Ul Theme

() Darcula © Light
= module src ' (€7 HelloWorld

¢ Helloworld.java

import javax.swing.;
import javax.awt.*;

public class HelloWorld {
public Helloworld() {
° JFrame frame = new JFrame ("Hello wi
JLabel label = new JLabel();
label.setFont(new Font("Serif", Fon

faade  Breakpoints
frame

frames 4 _ m @] [6]
frame

frame ® Line Breakpoints

frame v Line 6 in Helloworld.He|

v Line 6 in Helloworld.Hej

Previo... m cancel Finish
B/, W () /D S/ #,8 tT
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Android Studio Setup Wizard

Verify Settings

IF you want to review or change any of your installation settings, click Previous.

Current Settings:

Android SDK Build-Tools 29.0.3 51.3MB
Android SDK Platform 29 74.6 MB
Android SDK Platform-Tools 8.96 MB
Android SDK Tools 147 MB
SDK Patch Applier v4 1.74 MB
Sources for Android 29 37.6 MB

Previo... m cancel Finish
1V I G LIV L) WY A 7 S B B T ( B
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Android Studio Setup Wizard

Q Emulator Settings

We have detected that your system can run the Android emulator in an accelerated performance mode.

Linux-based systems support virtual machine acceleration through the KVM (Kernel-based Virtual
Machine) software package.

Follow Configure hardware acceleration for the Android Emulator to enable KVM and achieve better
performance.

Previo... Next Cancel m
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Welcome to Android Studio - o x
" Android Studio
Arctic Fox | 2020.3.1
Projects
. .
e Welcome to Android Studio
Plugins Create a new project to start from scratch.
Learn Android Studio Open existing project from disk or version control.
Pi p
New Project Open Get from VCS
More Actions ~

o

H/0K (DE D L, E )2 8)T D!
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Getting Your First Project
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Step #1: Importing the Project
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HelloWorld/ $- /*-4
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Helloworld [/tmp/Helloworld] - Android Studio

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

= H S A |=app || L5.0WXGA - » 56 o moLe e DQ
HelloWorld
B Android ~ S % - -
L [}
g app =
=i|* @ Cradle Scripts 5
)
@
g
g
=
@
3
E Search Everywhere Double Shift
= Go to File Ctrl+Shift+N
2 RecentFiles Ctri+E
% Navigation Bar Ali+Home
:‘ Drop files here to open
3
5
z
i
&i| Build:  Build Output Sync T —
* T IR S YT T TS
“ > Task :app:generateDebugBuildConfig UP-TO-DATE
E > Task :app:prepareLintJar UP-TO-DATE )
g | > Task rapp:prepareLintJarForPublish UP-TO-DATE o
g > Task :app:compileDebugAidl NO-SOURCE >
= > Task :app:compileDebugRenderscript NO-SOURCE 8
2 > Task :app:generateDebugSources UP-TO-DATE g
-l =
5
., BUILD SUCCESSFUL in @©s g
g¢|™ 4 actionable tasks: 4 up-to-date 2
=) £
i=TODO  cs CheckStyle B Terminal | | A Build = 6: Logcat Q Event Log
1D Gradle build finished in 322 ms (moments ago) n 368 of 1981M
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Step #2: Get Ready for the x86 Emulator
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Linux
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Step #3: Set Up the AVD
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Android Virtual Device Manager

£ Your Virtual Devices

H Android Studio

EQODHIIE

Virtual devices allow you to test your application
without having to own the physical devices.

+ Create Virtual Device...

To prioritize which devices to test your application
on, visit the Android Dashboards, where you can get
up-to-date information on which devices are active
in the Android and Google Play ecosystem.

07,00 (D)E B (1s &)-
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SE&M D - [/ $/0' 18 E O/F):2# # §)".0+ D $/0' 1§
*)7"0- /$*)E 285 - -

Virtual Device Configuration

Select Hardware

H Android Studio

Choose a device definition

- [j Nexus 4
Category Name ~ PlaysStore| sSize |Resoluti...| Density
v Nexus 6P 57" 1440x...  560dpi
) 768px
Nexus 6 5.96 1440x...  560dpi Size:  normal
Ratio:  long _
Wear 0OS Nexus 5% E- 5.2" 1080x...  420dpi Density: xhdpi
a7 J1280px
Tablet Nexus 5 5" 1080x... xxhdpi
.
Galaxy Nexus 5" 720x1...  xhdpi
8" Foldable 8.03" 2200%... 420dpi
New Hardware Profile Import Hardware Profiles S Clone Device...

‘ Previous m Cancel Finish Help
s, m (D D 40 0 )6V, DH( 8 E- )

BOT-+ " KL 285 - TR 4RO [* e 18 +*7" /*0. . . -ID)"
FE)/ R 4*0- > # D 2 -2 - FTE OffF) "2.4%0/% 7) ) 2
T S - 8)% B X ) C [.4%0-) o

) (O -+ =[5 K28 - FOMF) R KIS0 L. - ).
450" ) - t4 SCI*- 1§ KT IS R) M R2 ) 0/8.)% *(+ /4
$$ 005> * 3 (+ : RSYQ3XWY *-RSYQ3XSQ +#%) 2*0°  *)§ - 4

C 4+ %+ % 1§44 %20 *0[*)> *2 1 = /# - - + )4* 1§ . *0/
M- - RO K-*2 ) S C&.x - X)) O /x>

L4¥02 )/ /% - | ) 2 18 +*70 . *) ) KR B /x # )"
L2+ - (/- O/*/# -28. 0. 2# [[# *§"8) "+*7" # N 'S&/H# D '*)
18 E O//%)*) 4*0# 1 .' [ 4%0-./ -/ -+*7">

*21 59" ) - [ R0 [0 ) BTHAT S+ 1 LAT) > #
30.USC ™ 5. &4 #S [ - 29
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Virtual Device Configuration

System Image

H Android Studio

Select a system image

Recommended  x86Images  Other Images

Pie
Release Name APl Level ~ ABI Target
Q Download Android 9.+ (Google AP.’S) AP Level
_—— m
Oreo Android 8.1 (Google APIS) Android
Oreo Download 26 x86 Android 8.0 (Google APIs) 9.0
Nougat Download 25 X86 Android 7.1.1 (Google AP Google Inc.
Nougat 24 x86 Android 7.0 (Google APIs) System Image
Marshmaliow Download | 23 86 Android 6.0 (Google APIs) x86
Lollipop Download 22 x86 Android 5.1 (Google APIs)
We recommend these images because they
run the fastest and suppori Google APls.
Questions on API level?
- See the AP level distribution chart
Previous Next Cancel Finish Help

/0B (D)F D B8 08 )6V, H( #,8 ) !
# O /-8C " . - - - ] -

ID *QC) E
J03YW " E
N N G

#EUMEE ) L8 0) #RLax s QO /A-sCt G 2# - IR

#1 -4+/5 *0Q).'& D 1'E) D " . CB 28" IDF2#

#*. - S - MH FRE <] H &4 0SS/ D " E

*0Q)> #5.28 /1 "4*02# /1 -$)*1 ) -*§ /& O /< O/ .

D) -*¢ YRE*-D ) -*§ VR *-/# AC )M2# MH# -/# D -"[E# DK T
LE*)* * Y/ -1-40#
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Y <C KU L] 40 #50T . KC )/ L28# D *2) E')& ) 4%0
C#l . <l - 28850/ 8 # (O /*-SC "L 284D *2)™* E) 3/ /% /# (
28" [ - F) WSC F2)* KU T L) .. -Alx - ] Ny

+ 50 - 1) SH# 10 K 8) S55); M - )R -'S ). b

DI R

SDK Quickfix Installation

. Component Installer

H Android Studio

! Installing Requested Components

| SDKPath: fhome/mmurphy/Android/sdk

| Packages to install:
- Intel x86 Atom System Image (system-images;android-28;default;x86)

Preparing "Install Intel x86 Atom System Image (revision: 4)".
Downloading https://dl.google.com/android/repository/sys-img/android/x86-28 r04.zip

| Downloading (6%): 25.0 / 417.1 MB ...
| https://dl.google.com/android/repository/sys-img/android/x86-28_r04.zip

i @ Please wait until the installation finishes

Previous Next Cancel Finish

IR (D D )G G, D8 YL@ H EK Tl
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Y 40# 1S IST M SCT HIA02) 0 ) #1 *2)* S
) B OS&*) %) *I/# () /H 25 -> '$&)"D 3/E "*2.4%0/*7) 5
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Virtual Device Configuration

" Android Virtual Device (AVD)
" Android Studio

Verify Configuration

AVD Name | Nexus 4 API 28 AVD Name

L0 Nexus4 4.7 768x1280 xhdpi The name of this AVD
i Pie Android 9.0 x86

Startup orientation = I ]

—
Portrait Landscape
Emulated . .
Performance Graphics:  Automatic n
Show Advanced Settings |

Next | [Cancer ] G (Hielp ]
/7,060 (D)F /D) 4.0 0 )6V, H(C ., 8 1

1o/) C ™ /# §..0"" . G /#FO"#HA*0 - 2K -+ .
2§/#4*0-*2)1'0> *21-/4#1) C 0./ *CH)"1L§=%)4" /] -
DOC -+ 5 ) " /+0) /O YK - GOL - L0+

# - /> /H# 10/1'0 .. .#%0 7) 1*-)*2>

5 88)" D $)8.4E 28" - /0-) 4%0 /* [# ( 9) ) "o #R29)4*0-) 2
0 ) MH) *. I ) " -28) *2>

Step #4: Set Up the Device

*0 *)*) ) ) xS W <A ) ) K+ [5F)

1+ ), 1)"*) §. "> ¢ ¥ 4*%0 /-4 /* #5+ ) ++'8 [§F) K™
O+ §//*/# "4 /D ) ;+-#+.40 '- 4#1 15 0 C4 /#/8.
2# /5. .+0--§)" 4*0-8)/ - /) 1 "FH)"I*- ) -*§ >
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K4 .; /#8.§. .84 B %0./ -*"" 28/# §/L

*0 H*0" [#) . S 1+*+0+ (.. " K Toastl$) § /§)"/# /4*0 - )*2
1'%+ >
# ) 4%0 #*0" # 1 LI D LR R SYEY G) TS 3
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3 ) D)AN M CF)

13

B/, M 3-. ", (#C (DF LC (- *} L 0 (

1#-ll

75 S
3 ) D)4ADDAI D 1)

*+/§*).E+ -/§ 0" -'4*) ) -*§ YQ\

device can be res

et

v

Qa @

Developer options g————————

10:13 P

<& System

@ About phone
Pixel

@ Languages & input
Gboard

BZ Gestures

@ Date & time
GMT-04:00 Eastern Daylight Time
Backup

& off

o) Reset options
Network, apps, or

o Multiple users

= Signed in as Mark

{1

System update

Updated to Android 9

08)* ,

=D

3 B3 B

* #) (-4
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HH)TFYD LR ) B2 N0 L - )L - )

10:14 P B v

& Developer options Q

:E-" Memory
Avg 1.8 GB of 3.9 GB memory used
Take bug report

Desktop backup password
Desktop full backups aren't currently protected

Stay awake .
Screen will never sleep while charging

Enable Bluetooth HCI snoop log
Capture all Bluetooth HCI packets in a
file (Toggle Bluetooth after changing this
setting)

Running services
View and control currently running services

< @ a

1,08 0D*, *H(C , (4 (D LC (- **

O C4) [0 28 #E) [ Okt QS <) -FUHE - Y<MD E
o Vel G LY, R D Y. A

29



GETTING YOUR FIRST PROJECT

#Y,.* x2) ) ) 0"')"; % 4*0 ) 0. 4%0- 1§ 28/# /#
) %5 0§ R

10:15 P B vQ
& Developer options Q
Debugging

USB debugging .

Debug mode when USB is connected
Revoke USB debugging authorizations

Bug report shortcut
Show a button in the power menu for
taking a bug report

Select mock location app
No mock location app set

Force full GNSS measurements
Track all GNSS constellations and
frequencies with no duty cycling

Enable view attribute inspection

nnnnnnnnnn

4 ® |

$/7, 000 /10 <88 () LC o Lp(-

*0 ) L M KM - )", R) 1KLY 81 4%0 284 [#50"# 4%0 ( 4T7) I#
D/ 4 2 &E*+X) /> # ) 4 .8 .1 .4%01-*C# 18)" /* 0)'™* & 4*0- +#*%)
w248 85 0™ <
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Y 18 .-0)))T ) K USSE-#8# < 1x- 4*0 ) /0 "40. [# . /)"
A%040./ [ A¥0 28" +x(H [ "R2 0"'§)™ 28/# 4%0- -* 46
1+ ) #) 18§ *3:

Allow USB debugging?

The computer's RSA key fingerprint is:
B Bl .

"N i
AL AN

D Always allow from this computer

Cancel OK

$17, K #)1 /1 4!

#.* 0-.2# ) 4*0+0" ) M 15 18 /# Y #1 /8L -
RS /AL [OP #[* LS A+ - )" 4. (*14%0-
L+ )/ C #); .8 *1- M F*2)" . )0

Windows

#)407-./+0"84%0- ) *¢ 18 ; ) *2.28" /] (+/*7) $1 -
o8 1S 4*.8 " TR [, 41810 FVK[H - K2 - 4X0# 1 ). o I#HI#
S$1-8.- A41-0.> 18/ 7) . 1 -4%0 - +-* 4- A

V/# -§1 -8.)*/1*0) ;4%0 ) /-4/*" [*) '-*C/# ()0 /0- -'9D&. *) [#_
) -*§ 1%+ - §/>

macOS and Linux

/8,788 "4 /4 | SCHA+0"E)"S) 4%0- 1§ 28" DH0./ 2*-8B
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14%0 - -0))$)"  0)/OK*-+ # +.*/# - §031 -$)/.L; ) 2# ) 40" / - /-4
“0))8)" 4*%0- ++8§/ ++ - J# [ ) <5 JO § * )*/D. E4*0- 1§ ;4*0 ( 4
Y /% < udev-0' o_#. 8 0 - +54*%4 *)/ ). . *C $)./-0 5%). )
LT 2D -0 e 18 L 1xC 1§ /4% )0l JO- - ) [

Sk [ RS (R [ 8L RUER2 [ 2% 24# udev -0" L 1F- ) < 1§

Step #5: Running the Project

*2:2 ) F)T-C I FO-+* (8. L O+ +F+ 24 4-0))D"Y*) 1§ *-
o' /*>

) 0§ # . P v 20 CS) ()0 ) T 40 28"
7) [2% R R2) SR 4 0) 1< - O//<)K0.0 "4 45/
MUY 2 - R E)" S )™ L

N app - C1I0WXGA = b = 3
$17, 0L (D¢ /D N, 17 (

BOT-d <0 *2) L ADMHS.S. 2# [ 2 )/ [*-0)B $"H/ )*2; 4%0- *)'4 1§
) §.D HHE - L )RS A S+ ) 08

#o.0F) K F2) L ADAR.S.2# - 2 )/ /*-0)¥k - ;40287 T7) S/
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https://twikkie.wordpress.com/2016/08/02/how-to-debug-android-application-on-device-via-ubuntu/
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Hello World

0/, ECY ()F LC /), 18" @) )b <

*/ #1450 C4# 1 [%0)™> &4%0- 18 *- (O /*-/* /0 4. [# ++
-0))9H)™

# T-115C 450 0) #/# (O [~ + 50 - A0 (4. I
C..":

Cold boot: snapshot

doesn't exist

a7 (DE T/, <)), GO

#OQ0 /#1004 ) ) K 18 > kU (0 /- 28) *25.
C*- '8 )" I O//<) [*10-) *6 [ . - Y # ) 3/ /8¢ 4%0 ./ -/
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ML+ 180" - Y2872 & O+/%I# 1 $)2H #AX0 VY- [# -1#)
AR)IHRCL - ] #KD R RNED #S. .+ L0+ ) O /%
SE) A ROUH AR08 # L ) < -l QO 1% S 18
2 - A2 )Y x X[ [9) [# Y " S§) M *H *2) ( )09) /#
[%). *0Q); #**. D * *%/ *2p

: ©
Actions =
=5
)

I i
Duplicate

» 4 \Wipe Data

» » Cold Boot Now
Show on Disk
View Details

» 4 Delete

> Eé'_op.

#1/, EEY 8B HCE )=
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TAKING A TOUR OF ANDROID STUDIO

The Project Tree

#D X JEL 20 & 4 VOUFYM CUS L /F2 - I L 9"
O+ 2 41%-4%0/*18 2 2# /8. 8) I# +* b

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

= H S| « A | = app v | [O,Google Pixel4 ~ | » E- & H ML mBQ

= HelloWorld = iz app

E = Android v @ = @ — & activity mainxml & MainActivity kt -~

K . (2]

g 1 package com.commonsware.jetpack.hello N 8

=i » @ Gradle Scripts @

- 2

& 3 import ...

g 5

§ 6 mm class MainActivity : AppCompatActivity() {

2 7

g

2 g of override fun onCreate(savedInstanceState: Bundle?) {

9 super.onCreate(savedInstanceState)

© . . .

3 10 setContentView(R.layout.activity main)

& 11 }

: 12 +

g 13

o

g

B s}
8

g il

2 5

.g ¥

> h=2

= g

3 g

:=TODO cs CheckStyle = 6:Logcat < Build @ Terminal Q Event Log
10 Gradle sync finished in 296 ms (from cached st... (a minute ago) 1:1 LF UTF-8 2spaces & 8520f 1981M

$1/, EFY (CDF /) D8 . # LA g, oA ,,)18

B vk S M8.18 28, [ -Q8) A xR *2)SS <L M [ ¥,k

-~ HelloWorld : app

E..Andmidv @ O —

Pro

i » & Gradle Scripts

B/, EGY (D) /) DS .41 ) )L(A #1wrt. 1 )18
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#1078.8)*2) ./# D) -*$ 1§ 2E

+ HelloWorld ©: app src main = w Andn
= Android « D= & —
s app

i AndroidManifest.xml
java
com.commonsware.jetpack.hello
com.commonsware.jetpack.hello (ant
com.commonsware.jetpack.hello (tes
res
drawable
layout
mipmap
values
@ Gradle Scripts
build.gradle (Project: My Application)
build.gradle (Module: app)
nigradle.properties (Global Properties)
n1gradle-wrapper.properties (Gradle Versi
= proguard-rules.pro (ProGuard Rules for
nigradle.properties (Project Properties)
settings.gradle (Project Settings)
tilocal.properties (SDK Location)

B/ EH (D)F /D D)8 L b (O DE? )

I 1: Project

%+ Resource Manager

T: Structure

Al Layout Captures
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*Q - 2" *C [%0. 8. 90450254 Y4) 2 *C -.1* )

_*$

- (*_

QUL #YU) L R F2) /X D N B . F)L oL - 5%

O T & O AR [ 28 [445 1 xof *)
-0 /0- -

= Project ~ [ - 3
2

£ HelloWorld

=il .gradle

- Jidea

g 7 mamp

g libs

c

4 vesc
E N

a androidTest

§ main

& java

e com.commonsware.jetpack.hello

res
drawable
drawable-v24
layout
mipmap-anydpi-v26
mipmap-hdpi
mipmap-mdpi
mipmap-xhdpi
mipmap-xxhdpi
mipmap-xxxhdpi
values
# AndroidManifest.xml
test
» .gitignore
build.gradle
= proguard-rules.pro

SR ()E /D DS . E18 )8 0

5 1@ Structure

K Build variants

avorites

#5. **&0.0 "428" #*2/# D -*h /B W) *KVIH /- >

$-

/*-5 .0 ) 07" .
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The Editing Pane

Y A S. 1% <M ST+ ) > <A [ 4%0
O QS EF)) M K 15228 %+ )M YD+ ) > HOH#T

§.%2)/ -

"/

Helloworld [/tmp/HelloWorld] - .../app/src/main fjava/com fcommonsware fjetpack/hello/MainActivity.kt [app] - Android Studio = x

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

=H S|« A [=app | [L5.0WXGA ~| » G S moLe moaQ

7HEIIuWorId app sIc main java com commonsware jetpack hello - & MainActivity.kt

3 Android ~ @ = B — | &MainActivity.kt -

2 app . 9

2 manifests package com.commonsware. jetpack.hello &

7 java o

= java (generated) import ...

=3 res

é # Gradle Scripts

3 build.gradle (Project: Hello World) s class MainActivity : AppCompatActivity() {

5 build.gradle (Module: app

8 T1gradle.properties (Global Properties

-4 . ?

y  gradle-wrapper.properti of override fun onCreate(savedInstanceState: Bundle?) {

£ proguard-rules.pro (P u super.onCreate(savedInstanceState)

E igradle.properties (Proj i setContentView(R.layout.activity main)

= setings.gradle (Proje gs) _

r‘.fl 2/local.properties (SDK Location }

“ }

8

5

&

fid

&

*

a

E o}

5 8

3 ul
@

- g

« 5

8 |

E o

i=TODO ¢s CheckStyle EATerminal “ Build = 6: Logcat Q Event Log
|0 Gradle build finished in 297 ms (3 minutes ago) 4:25 LF: UTF-8: 2spaces: ‘m & 296 0f 1981M

S/, B (D)F /8 )8 . 1 B L (

The Docked Views

DM JELS 28 )5/ F)A.0 #1822 * & K)H U KLIH
1-§/A*1%/# - O #182. - *& [H- 4 107 ) 4 $2 **
§) *2. ()0 28"*6 -*/# - .0 #1§ 2. /# 1450 ) $.+' b
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*C XML - D) -0+ E)R /S AS <) K<Y+ 1+ )
3D =) B %8 A4 L0222 - L KIRCR
"0+ [ -Q) '*- *CC) +*(+H; .40 ) 3 0/ Q) )
xS 28) 1 -

Terminal

+ mmurphy@E6530:/tmp/HelloWorld 1s

w app build.gradle gradle.properties gradlew.bat local.properties
build gradle gradlew HelloWorld.iml settings.gradle

mmurphy@E6530: / tnp/Helioworid [

[# Terminal W“Build = 6:Logcat s Profiler P 4:Run 5 TODO
$1/, EKY (D)t /D) L7k

#-*#E . ,.0# .D- "E)D*™ /- ) -* o+ 1™+ ),
) 2 28 3CY) /#.D- /- 1§ .2 3+ 6 -) .+ [.FIHE2/)*
2-5 ) -*§ 4+

Popular Menu and Toolbar Options

K PR SR s L -+ ) 0 LIRS (R -
18 "M LCD QI #- - D-F R xiF) ) §)-* ()0
8 (o 2870, <C FUHE . S *0-. FUHS. <% 0/2 28" )/

3 )N " O

4 %)= Ll - - 1= Q)0 (N QA2 K AX) G
O/%). W 1# 1 - 1 §4+%+0" = ) - 2%/ C D" )*>

L40. K) KU LR - OF)# O) RHEY) - +- ) 4
D VAR R

N app - C1I0WXGA = b = 3
7, ELY (CD)E D) DL, 1T (.
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Additional Run Options

I/ -4*0# 1 -0) 4*0- ++%*) 1 * 0" /* 1 2) 2/** - 0//*). 28"
H*20+ -+ D/ *§) ' 0) 0//*)-

.app ~ ,Google Pixel 2 ~ &
B/, FCY )-< /C (D) /5 DL, 17 (

#0' &.,0 - 284 M- ) 0-1  --*2 28" - §-0) 4%0- ++*) /# 1§ *-
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- b

Debug
S Y/ W R S W
,Google Pixel2 ~ | » & E ﬁh-
s/, F CDE LB /YD, L) e, 1 ,,)18

#.S. /D O"E O//<) 4 107 'S&)" /. # . #M# . C 6 /.

S &) Q) ONF):*# - 14 ) 0"# ++ )" Y (- 2% *2 1 -
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L= &S RN L) KM 25, . 2# 18K 2# ) [ ++8.
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28" 3 (§) HF2/50. [# ) K% J0§ O™ - (R LM

Open Project/Open Recent
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AVD Manager
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0/, FB (D) /D) ', DL, Z.)(A s, g
.18
A TR ) s ) 2D 28 (0 =) /- ] §

$) )0+ *()" # +/ -
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SDK Manager

#4089/ " ) K JO S ) - )Y IR T-A 8 KRR PR
S -8 0) - OS>l ) S E2 - 'x *2)'*
) D 4

#Y0+ [ /% ) 5 O -9t 4 ) % -
1§ ' 4%0 28" +xQH 28§ R Rk PR CFLERHI0+ 28 - 4%0

Y IR TR ) RS O SRS I O+ > K #1890+ /.
C4/& 120/ . +)D"A*0- ) )/ *)) ).+ > <)
I 18).0 )"0+ [ . A- ,08- 4*0/%- /-1 ) *§ [0 $* U -2 - . [* ++'4

/#*. 0+ [ o
Y* %) 4%0 C 4T7) $§).1-0 [5%). [ S)" 4%0 [* ' [* Dt ) "B/
. " xC ) 0 )" I*I# ) I I ) -9 /#
C ) ()O*15 §. * +%) " /> - 0//*):
LS
[ ' & activity fnain.xr
activity_maingxmi
$1/, FRY (D)8 /) 'CLED) [V YO N 1 R
,,)1B
28" 3+x ¢ ) IEE) BT AT A A ) W it
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Settings

AORY[KUIH KD St A KL ) XS JO S5 - S, ). § R # [ 4%0
) S A1 DS E_D /)TEKY) ) *2. ) DHO0XC  #. ) 08" )
*HEFYDD ) X /0 SE D -1 - ) L

Build, Execution, Deployment

Appearance & Behavior Configure the project Execution settings, set up Deployment options and customize the Debugger
Keymap behavior.
Editor Gradle
Plugins Debugger
Remote Jar Repositories

Version Control

Compiler
Coverage
Gradle Deployment
Debugger Espresso Test Recorder
Remote Jar Repositories Required Plugins
Compiler
Coverage
Deployment

Espresso Test Recorder
Required Plugins
Languages & Frameworks
Tools
Other Settings
Experimental

m Cancel Help
$1/, FGY (D¢ ./ 8 L#(1- ¢ D!

#H- - D).FMD) A0 ) F)TT0- DA D). § S 0 )
S -) 18"/ 18 /H [- F)[E U1 E L - #HT

*( A*H0" - ). [ §*-8) 0 -
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J # *R- L # C [F0. I*-/# :

Editor * Color Scheme : General

Appearance & Behavior Scheme: | Darcula - w
Keymap
Editor Code
General Editor
Font Errors _and Warnings
Hyperlinks

Culhy EEEE Line Coverage
Language Defaults Search Results
Color Scheme Font Templates
Console Font
Console Colors
Custom
Debugger
Diff & Merge 4
VCS abcdefghijklmnopgrstuvwxyz 0123456789 ()
CiC++ ABCDEFGHIJKLMNOPQRSTUVWXYZ +-*/= ., ;:17
Java
Android Logcat
EditorConfig

m Cancel Apply Help
B/, FHO (CD)E 78 (- #DB D), "t (L b (-
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I # 1) ) %)/ 85 /%0, )M D"+ ) -

Editor » Color Scheme : Color Scheme Font

Appearance & Behavior Scheme: Darcula - %
Keymap
Editor ["] Use color scheme font instead of the default (Deja\Vu Sans Mono.22)

General

Font: DejaVu Sans Mono
Font
Color Scheme Size: 22
General Line spacing: |1.0

Language Defaults
Fallback font: | <None> For symbols not supported by the main font
Console Font
Console Colors
Custom i

Debugger abcdefghijklmnopgrstuvwxyz 0123456789 (){}[]

Szf:"‘"e’ge ABCDEFGHIJKLMNOPQRSTUVWXYZ +-*/= .,::17 #&S

CIC++

Java

Android Logcat
EditorConfig

m Cancel Apply Help
$1/7, FIO (D)E /78 a(- £DB D, "7 )G t(-
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) o#
) T%):

*§)" AT -0 L [* ++'4 [* 4%0- *O-

oot y"ot U 1

Settings o
Editor » Code Style » Kotlin

AppediaiiLe o Delaviv Scheme: | Default IDE - a

Keymap Set from...

Edkoy Tabs and Indents  Spaces Wrapping and Braces  Blank Lines Imports Other Code Generation Load/Save

General Hard wrap at Default: 100 @Deprecated("Foo")
Code Editi Wi i Default: N . .
F:me e Vi;?_,‘;f’;utiﬂ:g DZ,ZER;NEHE public class ThisIsASampleClass : C
Keep when reformatting val test =
Color Scheme Line breaks 12
Code Style Commr_em at first r.DIu_mn
gt 2 s
CIC++ Use continuation indent @DEDrecat?d{ Foo )_ .
Function declaration parameters Do not wrap fun fool(il: Int, i2: Int, 13:
Gl Align when muliline when (i1) {
EditorConfig New line after '('
Groovy Place ) on new line is Number -> 0
Use continuation indent else -> 1
HTML Function call arguments Do not wrap }
JSON Align when muliiline .
= New line after '(' if (12 > 0 &&
Place  on new line 3<0){
Properties Use continuation indent t 2
Shell Seript Function parentheses return
€ P Align when multiline }
XML Chained function calls Do not wrap
YAML Wrap first call return 0
§ Use continuation indent }
Other File Types 'if{)’ statement
i ‘else’ li
i Place ) on new fine private fun foo2(): Int {
(10 FE EFED VT A Use continuation indent in conditions /7 +adn-+ camathina
? m Cancel Apply
7, F ( D)E /D #(- £ DB )M ) % (-
2§ k. (R K. -8 [# FR&

#)AX08)./ ") XS [0 $K V- fg T- 15 4*0-9).1 " [5F) 28" . [0+ /*
"JO+ [ .*)/# D 'E-" #)) S - D" #))ES. .+ 7 ./
*4x $ 0+~ o # D/ 'E-" #)) ' )./# 1450 - " /)"0
+* 0 /§%)0- 40+ /> ) X JO 28" # &I*-0+ [/ .2#)' 0) # ;

) 440 ) ()04 # &0+ /.18 /# () C)OK  +_ #
+ /1 ?*%) §) *2. ) $HO3D

YO+ /8. 1§ ';4%028" + . )/
*/H 0+ [/ "R20)"4*0/*15 2- "
O+ /> V4*0 #**. [# "Il - /#

C o HHAD" H# 0+ ]

& I*-

D4 § R K3 #2840/ §
S ) ) KO- M) ARO <+
T~ S s VU B WY B
Y 2 b
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*ORY[KUDHS H H)) 2% MHEFI0F [ L A%0 - ISR

§ "' ) D /MH - "F/FD ++

~ Appearance & Behavior
Appearance
Menus and Toolbars
~ System Settings
Passwords
HTTP Proxy
Data Sharing
Date Formats
Android SDK
Memory Settings
File Colors
Scopes
Notifications
Quick Lists
Path Variables
Keymap
> Editor
Plugins
> Version Control
> Build, Execution, Deployment
> Languages & Frameworks

> Tonls

?

0/, FK ()¢

*O# 1 1*0- # )) . [* #F*.

Sy o #1%- 4 C ).

Settings

Appearance & Behavior » System Settings @ Updates

Automatically check updates for | Stable Channel v Check Now
Last checked Yesterday 6:14 PM

Current version Android Studio 4.2.1

Build number Al-202.7660.26.42.7351085

View/edit ignored updates

m Cancel
B (- tpB o* L - (

1*

[ 2#8 #2810+ [/ . /# ] - CSHIA # <L

# OIS IHE ] #))
0,3 -4K) /# ) ;.0 5L *

**(DEDS /. HIL0 - #- FH+ 0" /H# L

JdO#RS > %2 0. - (8# *).$

b/ 28 #S. ++-F+§ ) - R 1 TR -
J
I L2##S. 1)
b)) -4 2#5 #5.0+ /
RN Gal AR W S A N £
- #)) o

115)".

+ / E

o

D ) -49)

- ®) xL
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#) )0+ / §. 18 ;) %% /0§28 "4*015  §x-

IDE and Plugin Updates [ }
The latest stable release of Android Studio is now available for download.

Android Studio 4.2 is a major new release and includes performance improvements, bug fixes
and new features.

¢ IntelliJ 2020.2.3 Platform Update

* Safe Args Support

* New Project Wizard and Module Wizard Updates
¢ Database Inspector Improvements

* Retrace Command Line Tool

* AGP Upgrade Assistant

* Apply Changes Enhancements

* Multiple Device Deployment

* System Trace Improvements

Important After updating, you need to restart Android Studio to apply any
memory settings you migrate from an earlier version of the IDE.
Release Notes

Updating 4.1.3 to 4.2 (Al-202.7660.26.42.7322048). Paich size is 650 MB. Configure updates...

Ignore This Update Remind Me Later
$/, FLY (D)8 /D * . D!

D (%) [ -E28 RO+ /# KUY [ 10/0- 248 D + /) . -fE
28" ++4[# O+"- ) 2 ) - -] [# I/ -0+ §)"SHD )R- #5.
+OLE2S R SRR+ D) OFC S a0/ 28" )X ++4 I#
0+ /2 ) 0.0 "44*02 )/ /# 0+ [ »
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Examining Your Code

HYL0  § < YHRR[A28 ) Kb+ (R 88 4402 -
1#9)&S)" *0/ /- $5%) T *(H0/ - +-*2 ()™ 0.8)" +*"- (D" )0 " .
S8 1) K/ #- 8. L 0/ KL.0#++"- ()" HIFL §)

Y K HROUH+ # 4L J# ) 450 (8 )&

*

YIS, # 4+ 52 28 3+*- 28 [*0- ./ - -+*% [ %) $).8) [ -(. * 1#
) WM % 5% )5

The Top Level

%8 [*0- ] o) —+*h [l [~ ;L #*2) ) D < JE1S 2K8) /# D < JE
DY B ) THAE ) R V. B et AR I YARE

HelloWorld
B- Project -
» = HelloWorld s

Il External Libraries
! Scratches and Consoles

/7,600 (DF /8 DS . H18 YL )* 06 (f -

% 1: Project |

*028" .+ ) /# 0 - C¥*-§4*14%0-/$C $) /# HelloWorld/ +*-/§%) *! [#

N VRS TS TSR VIS I G T T S SO T

3QY) M# *E#-12* . 0D3/-)"$-$ED)YD -/#.) *H*LEI
S/ 1 -8) I#S. # +/ -
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EXAMINING YOUR CODE

The Project Contents

# [HelloWorlds )/-4 *)/ §). '§)H)oC -*7". ) .0 § /*§ :-

Project ~
~ [ HelloWorld [Hello World]
> .gradle
> idea
build
gradle
% .gitignore
build.gradle
Ligradle.properties
i gradlew
= gradlew.bat
ilocal.properties
settings.gradle
> lln External Libraries
@ | Scratches and Consoles

#/, 69 (D) /B )8 . #18 ")1#(Y Helloworlds (..f -

I Project

>
?

#= Resource Manager

[ [ 40280 2%-88)"S) /4 apps S /b #.5. " DC* O E
Y - )L < ) I 14%0 - [-48)" [ OF -

J ) ++1* ) ) -} 1§

Jo) = FC -+ §AL ) .08 ) HH/F +*4 >
- (2 #

I '%--4/~ 0. 406+ *#-C* 0 .

\] ) _**)

K0-4+% [ YH LK) K10 <4 LOLY 280/ # 1 %)

) C app/;'*- 0§ DH"4*0- ) X ++ ) ) -*% /0§ - /5 *3; (<O
- PAS Y AR L0 S ) K -5 )
=1 )y (

*C */H 7. ) $- [*$ .$)Helloworlds - /§ /< - ' 0% 4.
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EXAMINING YOUR CODE

2#5 #2 28" 5. 0./ -8) /#S. **&

J .gradle/

J gradle/

J build.gradle

J gradle.properties
J gradlew

J gradlew.bat

J local .properties
J settings.gradle

# .ideas §- [*-4 ™))" 28#/# builds - /[*-4 - ") -/ 1-*X(/H# -
[# 7 . 4%0-+-* S *028")%)  [F * )AED"28# /% . ()0 "4 1
) K /O K28 # ) T "R # [ 1*- 470

) -*¢ /0§ H)2*&2%# 1 -§/4*11 -5 *)/-* .4 (.; O/ # ./#
8% 18] - 1) 28/# S #)4*0 - [/ +-*h [/§) ) -*F /0 §*; ¢/ 28"

- [ .gitignore 7' 1*-4*%0; . /O+/*§) § [ 2#8 # 7' . *)*/) [*"*)/*
1-.8%) *)/-*> 14*0 - 0.9)" §;/#5. 7" .#*0' e L -1 ) #R0MH
40 ) (* 814¢¥ ) Ko™ /X §")y*- */# -7" > §- [*§ L 14*0 - )*/
0.9)" §,4*0 )H§HY* * '/ [# _gitignore7'>
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EXAMINING YOUR CODE

The App Module Contents

# app/ $ /*-4 *)/ ). /# T ) .. -4/* 08 4*0- ++=

Project

HelloWorld
.gradle
ddea

I 1: Project

libs
SIC

> .gitignore
build.gradle

= proguard-rules.pro
#1/, GE (D¢ /8 )8 . 418 "L 0 (b -

Resource Manager

U B 40280 2%-88)"S) M sres § [*-42#5 # %)) $). [#
FO- ) R -T U H14%0280 - )T ) YD/ T) 4%0- +b

# builds §- [*-4# - 5. $(¥ -/*/# builds $- [*-4/# /$.0) -/#
HelloWorld/ -**/ §- [*-& [ *)/ §)./[# *0/+0/*! 0§ $)" 4*0- ++ ) /#. . ;
2 2§"0. /#5.build/ $- /[*-4 - *N ), 8 DD /MM /0" ++§."
#1712 ) §./-8§ O/ [#-*0"# /# **" T4 [*- *-*H - ++ §./-§ 0/8F)
#) ‘> 28 3 ) /H.opuilds §- -4 Y - L -D/H#H  FFE

) /44§ ] -l -+-*h [ [# Nibss $- [*-48. (+16 [S8. [# - [F.0++*-/ *(
24 %0 [ #)"'S - § L [F4%0- 0 k- x 28/ ) A*I# - [# 14%0
28.#/%0. > 28" 3+ 2# /% -5 . - ) 2# /%) (/M. +-* /0. D) )
0+ *()" # +/ >

# build.gradle 7' ;'$& §/. *0)/ -+ -/$) /# HelloWorld/ -**/ §- [*-4;
* 8. - .0 /K. - #F2 [* 08 4%0- +b 28 3 () .7 %)
/1§ /- **&

# .gitignore 7' ;'$& §/. *0)/ -+ -/$) /# HellowWorld/ -**/ §- [*-4§ /ST .
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7V .) S /S LR ) &S+ 2# ) 40/ IH#S. +-+h 1)/ Y
- +xYxL H# A0 C4) I CD/ DT N4*0 - 0.9)" ¥,0.9)" ¥
) .gitignore$. *0/.§ /# . *+ FI/H. **&

., I# proguard-rules.pro 7' §./# - §) .O++*-/*1 _-* Q- ) -" /[ [**)
#. - 0. ) ) -F +F J1x- 2% *) =

B HAHH/<- 0 [ S5 KHE ++ 4 S /)" 10615 - S .
#1712 - ) - "40.5)"

S HAD10. JEM * )M 415 & Y STHA (5 $8 0 1%-
LR RD- 1 -0 )') -E/# ++. ) TU0- <O/ #*2 [# 4 2%-§

M40 - - A[<[#5)& *O/ $./-5 OfS)" 4*0- ++/[* *[# - 0. -.; [#*0"#;
H 0= ) S IR S )R b ) 2 28R [4F) RG]
I# 1 106 0)/$ (O #' [ -§) [# **&

The Generated Source Sets

).$ [# src/ $- /%4 - D.*0- . /B #.§ )4 6 -) $ /*§ .*
*0- * K) -/ 7 L7288 0. §) $6-) $-0C/)

E Project ~

2 v 1z HelloWorld

il .gradle

- Idea

W voapp

o libs

o

g SIC |

U androidTest

o main

w

& test

#1/, GRY ()¢ /) D8 . #18 M-, 0 (-

#- - [ %0- L[ #1280 - ] 4 1071 ) ) KS o+ [

main/; androidTest/ ) test/>

55


https://www.guardsquare.com/en/proguard

EXAMINING YOUR CODE

main/

# .%0- . //#14%028" .+ ) ./ F4A*0-8C §) S mains #5 - +- L)/ #
DC DE.*0- *  1*-4*0- +b * ./ ++/#8. .%0- L/ )/ §). " *14*0-
* K) -/ 7 L#TC& O+/# ++§/.

4
&

Project ~ 4]
HelloWorld
.gradle
.idea
app
libs
src
androidTest
main
java
com.commonsware.jetpack.hello
& MainActivity
¥ lzres
drawable
drawable-v24
layout
mipmap-anydpi-v26
mipmap-hdpi
mipmap-mdpi
mipmap-xhdpi
mipmap-xxhdpi
mipmap-xxxhdpi
values
w0 AndroidManifest.xml

0766 (D) /D DS L 1 YLEQ T HC )/, . G-

I 1: Project

o Resource Manager

2. 7: Structure

K Build Variants

*0- 1 ) *') * 28§ javas $ [*-48).§ * /4 *0- . pH 0 -
2 . % *'9HT7 ;) ( MainActivity ktK2# - /# _kt+ -/$." 1/ *69) /#
/- D

*0 28" L *7) :

I %0- ) /# ress $- [*-42#88# - T . [# ] - )*/.*0- * 0/
*)/-$ 0/ [*4*0- ++; .0 # .4*0-§*). ) *# -sC" . .2 28". 9
)0+ *(§)" # +/ -

J AndroidVanifest.xml; 2#8 #§. /# D/ ' *I *)/ )/.E*12# [/§.§) 4%0- ++,
L2 280 D) )MH -0+ ()" # + -

J o H/8*) "A*[# - [#8)". Kassets/; jni/; aidl/; [ OL [#F0# H# . 28" )*/

Y 1 -4 ) % 4+
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EXAMINING YOUR CODE

androidTest/

# androidTest/ .*0- ./ )#1 §.*2) 1F */'f).*0- * ;- .*0-
) QO T > 4+ A FYAH L 1 ) *['F) .*0-  * -

o Project - B - @
? = HelloWorld

i .gradle

- idea

5 -app

= libs

=

g SIC

o androidTest

E = java

g
we .. ExamplelnstrumentedTest

B/, GH (D) /D) D L E YL (D)E - ), . (Gof -

#. .%0- L N7 280 Q. A0- w0 ) A - 1R [ 4%0- ++;
/*C & .0- /#/4%0- ++ * . 2# [§/5. .0++*. [
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test/

#-85 1-438C -.%0- ./) C test/;$) /445 ' ) -*§ +-*h [:

E Project = B = o
£ v 1= HelloWorld

il .gradle

- idea

g aep

= libs

o

g sIc _

u androidTest
= _

= main

& test

e java

¥ [n com.commonsware.jetpack.hello

& ExampleUnitTest
s/, GIY (D¢ /£ D8 .t 1 ML -. ), . (k-

. 2¥/# androidTest/; test/ ) *)/ ). *2) 1 ) *'®) * > ), .2¥#
/# androidTest/ .*0- . /;/# test/ * §.().+ -/*14*0- ++; 0/%)./ §.
I*-/ [$)" 4%0- ++

# %6 -) /2 ) androidTest/ ) test/§.$) 2# - 4*0-/ ./.-0)-

J androidTest// ./.-0)$).§ *1' ) ) -* 1§ * (0O /*-
J test// ./.-0) $ ['4*)4*0- 1"*+C )/ C #);§) 1 1%-/0"
C #)

28" 3+ [# ] $S) YD) - /- 1§ YT 28# /% [ . * §) *0-
WALV AER il B S ) WE: Bekal %
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Language Differences

#Y)40SC+*-/ ) ) *S +-*F /) ) *8 /O §%,4%0" /2# /1 - .*0-

* 2. .D/M# /+-* p #. *0' 15 *'0);* *C *CY9%) Ity
B0 - [ +* [1xCL -/ H#N .2 28 3 () §) )0+ *()"
# +/ - 1 40 28" YUY 20+-% [ 285 - 2# [# -4%02 )/ ¥ /*

Y o] 1% AT > #)4*0. /2% ) D) 2 ./06 /* 4*0-
X L4%00) )2 1 K KT L

# HelloWorld. (+' +-*% [/# [4*0$C+*-/ 2 . - [/ 0D)"/H#H ) -*
/0§ - /§ *3) 20+-*h /285 - ;2# - [# O/ - & '*- *'DHT >
# - 1%~ *0-/2*/ ./ .*0- . /. ) [# main.*0- ./ *)/§) */'O)

| 4%0 2%0" +- | 54*0 ) *2)™* SN G NI e
*CCD). -S> )  +#D) ) ST N+ /L 40/ . C ED)T
. /# Helloworld */'®) +-*4 [/, 3 +//# //# .*0- * Kmain/;androidTest/;
) testw/L$. 1 ;)* */'%y

Introducing the Activity

YD) 1< 248, *0-*%) 0 ) 0%)'4.*0- 7' §) *O-+-*k [/
$C+" C)/. MainActivity ' .. Y#-9) 1 <~ *') # .-+ ). )
D /S1$/4E*) *1/# *- *(+*) ). 9 ) ) -*F ++

The Role of the Activity

# 08 " "K&*/H 0. -9/ -1 S H S1H <0 ) HD&* ) 5134 .
D"/MH ) -*F ) U0 X [# 28) *29) &R A )R-+ D)
* S + /- +- . ). #0)&*14*0-0. -9)/ -1 ) :9) ()4 :

$. =1 /-4 +*)/D/*4*%0- ++KD >, 2 4V*-*[H# - 4+ [* )& /* 4*0- ++D

(&) MA28T & OF (R L - )t 1D+ R )R
0. <K S+ KL 28 <& I -4 %) /oL )

Y 187 /) K IS < I Q 28 OIF) . 1R TR & ) [
weC .- ) 1L

*2 15 Q) MI*)FC 18 0. -28 X 2% 28# (-
#Y®) B4 1 BC.0# LAY - ) *) +#F) *- (0/525) *2
- %) #xC 18 > =248 88 4/ )& SIS . . D"
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EXAMINING YOUR CODE

JOSL U)K - )M - (- THSS. SCHEST 8% ) M#1- 'S4
.5 *QHS 1 K .- A% )8

Y S HH2WEF) S84 0 # L. . (] 818428 . -1
[ )4+§) o it w8 # 0. L #RC .- )28 F Y# L YD ++
S22 R SQE - )28 0) #FISF)S #Y 0. - )& KL .
D-0))$)™ ) ++E§) - A #<. §F).+ .. F)/-F/F ) [S18/49).8 KL /# O ++
= 8/ L DTFECH)" A0 ++ -8 D 0) #-EF-#(C
-y #IC& . ) B4 ++ -/ ++ -2 -5 . 0+*) /06 1*0)
$) /# AndroidManifest.xml 7' ; ) 2 2§ . #*2/[# [/2*-& " [ -9 [# F*&

Examining the Generated Code

BYA0 - [ ) 2+* 15 ) 20+ /265 - B .. (+ ++2 .
10.0"44%028"# 1 /# /25 - - [ 4%0-7-./ [S18/41%-4%0> #  [$18/4 28"
B . 10) [§F) $A- T - LRI [# 40 & %= 1 < X)) *
) 1 ) KD KN HL M . AT .28) 5 S D)
* 0/ 428§ )5 5 10) /5%) e

M. 2# 1*0-. (+ +H 8194 F%&L & ;) K/HET )0 L
Java

# HelloWorldJava.zipl -.$*) *1/# . (+' ++2 . - / 09" 1 ./#
-,0 . +F- D)0 M > * *0-main .*0- . /# . MainActivity.java$)
com.commonsware. jetpack.hello 1 + & " =

package com.commonsware.jetpack.hello;

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

public class MainActivity extends AppCompatActivity {

@Override

protected void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState) ;
setContentView(R. layout.activity_main);

}
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Kotlin

# HelloWorld.zipl -.$*)*I/# . (+' ++2 . - [/ 09" *'0) ./#
-,0 ./ +*- ()T )0 "> * *0-main .*0- . /# . MainActivity.kt$)
#/1. C 10./4 + & " Kcom.commonsware.jetpack.hellol:

package com.commonsware.jetpack.hello

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

class MainActivity : AppCompatActivity() {
override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedlnstanceState)
setContentView(R. layout.activity_main)
}
}

Code Commonalities

#1 ) *') 6 -9) .4)/ 3; *f# S . - <D H L C HD)T )
- 0.)"H L C )" \FCH ) S >
AppCompatActivity

"Of585 .8) ) -*8 H# -8/ - ) android.app-Activity . ' .. ) *O0-

. ;MainActivity * . )*/# -8 - [r4V-*CH1 .o ) 8 3) .
androidx.appcompat.app.AppCompatActivity> # /;$) /0-); D# -§/.1-*
android.app.Activity; .* MainActivity # . Activity §) /. D# -§/ ) #5 - - #b

#)§ "4,4*0 *)*/)  AppCompatActivity B 4*0 *0" $H# -§/1-*
2O )T L 1) - Activity ¥ b *2 1 4 2§ C &)Y §8 0/ 1*-
4% /* 3/ ) 1-*C A" . )." , /# ) AppCompatActivity> # )4*0 - /
Y 24%% L8146 A/ [4¥028"  SL) ) MSIAME 1 31 ) L 1-*C
AppCompatActivity>

# [# *-45. [# / AppCompatActivity ( & . §/ .§-1*-4*0/* 1 "™+ ++_ /# /
28 # 1 N)SSIE < )AL )KL ) K kG- < S)# )"
I-*CActivity *- . *(C */# -.0 ' .. *lActivity

28 . (*  *0/2# - AppCompatActivity *C . I-*(C_¥" [/ -9) /#S.
#+ >
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EXAMINING YOUR CODE

onCreate()

MainActivity # .*) 1 ( /#* *- */'9) 10) /$*):onCreate()> #5.*1 --§
) onCreate() ( /#* /# /12 H# -§» 0-% §) onCreate()$./*. /0+/#  .§
I# 18 1% #*2) 4/#5.  [$18/5

) - '$/4 onCreate() $.4%0./*) *I . -§ . *1D% 4" (C/#* ECH *-
10) /$*)./# /™1 ™  .*0- [81§/48. *QO)"*)/*</# .- )" 1) /#
N T T SR L S VA R A A W

# 1-47-//1#)"/# 12 *$)onCreate(D$. # §) /*/# H# -¥/

$C+' )/ I8%) *! onCreate(); 15 " /* super.onCreate()> #3$.$. 1 -4/4+$
+ /1 2) *-oncreate() *! ) /S84 . /#1848, )</ 107485 'S 0)/ Y -
super.onCreate() # . ) Y>> Fm2 [AFT" IR0V HE 24 -4 K2

- LR - FNR0-2%- N -2 - 0
setContentView()

# O*H-/#)"H# /2 *§) onCreate(D$. ' setContentView() ( /#* > #I.
4.0 4 ) P A # # 12 2 ) 1* #*2 ./ -]. 28/# I#5./B .0++'4

FC )L L R 1R0) [ 1o x0- 2# #2 ) 10-# -/ $*-
) > "§)" setContentView() §. )*/- ,08- ; O/¥/$. ! §-'4/4+8 ' ++-* B

Y. L2 + .08 10))4**8&$)" 1 'O /* setContentView():
R.layout.activity_main> #..-1. . -1 -) /[/* "4*0/- *0- ;) (C
activity main 28" 3+*- - *0- D /H# ) 3/ # 4/ -9 0 D" )
3+' ) [$%) <1 24 [ [#S. R [#8)" §.>
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EXAMINING YOUR CODE

Line Numbers

O QA% 1 IS 1< KU - ) HRLS) S, FREH | HR2 IH
)"+ ) H#*2') YO - MH VO - - F) I -

package com.commonsware. jetpack.hello
import ...
«s class MainActivity : AppCompatActivity() {
of override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)
setContentView(R.layout.activity main)

s
}

#1/, G (D¢ /8 )/, £)8 Q@ ¢ /7 -

#*. 28" )*/ ) 4 10H 1402 )/ ) " # GA0#L /122 C9)
*+/5%) >
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EXAMINING YOUR CODE

Per Editor

1450 ] (+*- $42 )/ 1* #2'%) )0
o8 ()0 ) /< F)D #E2 9)

0C -.E

tﬂavigate Code Analyze Refactor Build Run Tools VC!

v
"

N
I
{e

#1/, GK9

Tool Windows P p & (/3
Appearance o com ' = commonsware
Quick Definition Ctri+Shift+l & MainActivity.kt
Show Siblings "1 kage C
Quick Documentation Ctrl+Q packag
Parameter Info Ctrl+P 2
Type Info Ctl+ShifttP | 3 import
Context Info Alt+Q 5
Recent Files Cul+E |6 &5 class Mati
Recently Changed Files 7 "T overrid
Recent Locations Ctri+Shift+E
Recent Changes Alt+Shift+C g SI.I‘[EEI'
4" Compare With... Ctrl+D setto
I3+ Compare with Clipboard 1O E }
Quick Switch Scheme... Cirl+ 11 }
SoftWiap
Bidi Text Base Direction »  Show Whitespaces
> -gitignore + Show Gutter Icons
build.gradle v Show Indent Guides
£ proguard-rules.pro v Show Breadcrumbs
build v Show Import Popups
CD)E /D8 D> ™ML /T,

DS 28 D /8L

=2

§/%-E 1-%

*9(
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EXAMINING YOUR CODE

All the Time

14%0 28.# /% # 1 '%) )OC -. [ %) 4

2 CH) C)HOK*-D ) -*§

D §/*E_D ++

Appearance

Keymap

Editor
General

Auto Import

-) E) # &D#2'%) )0

Settings
Editor » General » Appearance

& Behavior Caret blinking (ms): 500

[T] Use block caret

Show hard wrap and visual guides (configured
Show line numbers

[_| Show method separators

[_] Show whitespaces

Breadcrumbs

25"

Code Completion

Code Folding Show indent guides
Console Show intention bulb
Editor Tabs Show code lens on scrollbar hover
Guteer lcons Enable HTML/XML tag tree highlighting
Postfix Completion o -
Smart Keys Levels to highlight: 6 %

Font Opacity: 01|+

Color Scheme

General

Language Defaulis

Color Scheme Font

Console Font

Console Colors

Debugger
Diff & Merae

#/,

GLY () ./ £ L > ML

3HRG) K - K4[5F).§) 8. 1)

1 O'; #*. DS E_D //§)".E

JO§E D-1-) Z*C Db *§/*

“E/M) $8&D E

in Code Style options)

m Cancel Help
G AR ¢

- ) #FOHRO/ 1 TR

Other Things in the Project Tree

# o+t

C&.O+/MH +-* S *21 5 /# +* [/]- §. "

/-

o -19)" [ /# HellowWorld/ -**/)*

S X)), KU 06 I# ]
LR ORY)§). [2F K[ - <

Y D3 )T S-SE)D -/#. ) F)*E

External Libraries

# (*' $(+*'/ )/*I # /2% 41 —;$_D 3/ —) g -8 .E/#*0"# 4*0 2$n*).4
) /3D MH. - FUH M []- *)*

S5
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EXAMINING YOUR CODE

MainActivity$. ! $-'4.C"™>/ ) &#/1.C" 0. D§/./) .0+*) /#
H*0T - F1US YLB ) /MHS. L . DS )/E - '8 - 8D

0-/5)4 +++0".8) 1 -4™)"§./*1"§ - § :

¥ |l External Libraries

< Android API 30 Platform >
=<18>
i Gradle: androidx.activity.activity:1.0.0@aar
i Gradle: androidx.annotation:annotation:1.1.0@jar
i Gradle: androidx.appcompatappcompat1.1.0@aar
i Gradle: androidx.appcompatappcompat-resources:1.1.0@aar
i Gradle: androidx.arch.core:core-common:2.1.0@jar
i Gradle: androidx.arch.core:core-runtime:2.0.0@aar
i Gradle: androidx.collection:collection:1.1.0@jar
i Gradle: androidx.constraintlayout:constraintlayout:1.1.3@aar
i Gradle: androidx.constraintlayout:constraintlayout-solver:1.1.3@jar
i Gradle: androidx.core:core:1.3.1@aar
i Gradle: androidx.core:core-kix:1.3.1@aar
in Gradle: androidx.cursoradapter.cursoradapter:1.0.0@aar
i Gradle: androidx.customview:customview:1.0.0@aar
in Gradle: androidx.drawerlayout:drawerlayout:1.0.0@aar
i Gradle: androidx.fragment.fragment.1.1.0@aar
i Gradle: androidx.interpolator:interpolator:1.0.0@aar
i Gradle: androidx.lifecycle:lifecycle-common:2.1.0@jar
i Gradle: androidx lifecycle:lifecycle-livedata:2.0.0@aar
i Gradle: androidx.lifecycle:lifecycle-livedata-core:2.0.0@aar
i Gradle: androidx.lifecycle:lifecycle-runtime:2.1.0@aar
i Gradle: androidx lifecycle:lifecycle-viewmodel:2.1.0@aar
i Gradle: androidx.loader:loader:1.0.0@aar
i Gradle: androidx.savedstate:savedstate:1.0.0@aar
in Gradle: androidx.test.espresso:espresso-core:3.2.0@aar

B/, HCY (D) /8 2.,(4 4, F- b A L8
TR WA CHAEYE W IRV T Y WAZE) ) R Ko

A I R G e Gl T A D B ST ¢
QR - L 0 # LS - S 1R - §).8) L0HHE/FL )

28" . D N0+ *(D" # + -2# - H# . S-S5 . *C Q) 28414 4
- " 9D"0. /<08 /H#YT

Scratches and Consoles

B GD -1# . ) F)*ES QK+ 1'40) *0C ) )
G D L0040, > )R - )18 [ SHEC0. %)/ 3/
C)O4*0 ) - [ ) 20, -/ #7" E# - ;0. 10°1%-)* . *-[ [5)"
R QD) )N0 T LAY 3*0/S M LR+ KL JO 4 [ x>
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Exploring Your Resources

KO- L= S Y FD)I-CHY#T *0/S # L F <) <0- * >
2 5. 0.. + 18404 - *0- . - [~ .7 .0) -I# res/ & [*-49)
4*%0- .*0- . /K >'>; app/src/main/res/L> - $.2# - 4*028"'7) " 4*0-§ *).
) K -SC " L 4%0- 3/ =) 5 /9" 1K=/ ) /5%) 5 5%); ) (k-

B - 4 - XCHE LF RIS X0- X )/ X)Y4 0. 4 -

6 - )W) -C b #A4 - . +-] 0. 4%0 Y# 1 “/u#l 7)), *!
S KO- /%0, 8) $6-) -0/ ) o *- 3 (28 2) %) 'S5 5%,
4028 # 1 I 1% 6 - )7 )0 " > *0- 1F *) * 28 e

SO A SISO /xS L) RS 28 L # $H - <0- /0. ;

5C " ) S /a8 USL) S 0Q ) Ko #RL [# 4 )8 L1-8)" S

1§ LS./ o+ )SHD

YIS # o+ 52 28 3 () [ - FO- 8)*0-./ -/ -+*h [ ) 2# [ [# &
o) ) b+ L eQ)D - # - 28 <L - (*- %O/ .
KO- L) LS KM - [A+ K- KO- L J# [4%0-+* [ ) # 1>
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EXPLORING YOUR RESOURCES

What You See In res/

1 4*Q '"**& [ [# app/src/main/res/ $- [*-4*14*%0-+-*% [, 4*0 2§"" . 1 §-'4
YY"/ *F .0 §- [*S s

drawable
drawable-v24
layout
mipmap-anydpi-v26
mipmap-hdpi
mipmap-mdpi
mipmap-xhdpi
mipmap-xxhdpi
mipmap-xxxhdpi
values
- colors.xml
= strings.xml
- Styles.xml

S/, 1 )/, 4 D=t (DE D)

*0- . - O - /4 . D+ -/F)MH - *F0- [J4+> # 1.
o . ) C *'/# % /%4, .0 # .drawable ) layouv *C $ /*-§ .
*)/$) .083 !/ -/#.;.0# ./# -v24+ -/*!drawable-v24> # /.083
S /. +-50 --.*0- .2#5#2 28 3 () (- #=['b

o/7-.1;2 ) [*/'& *0/ "1'>

OS Versions and API Levels

) K # L. (. Y248 M 4 /- x]SR #) 2
) -*§ 1-8%) . o+ S ) - )
1T+ -0 ) %/ 3R .+ 885 D

Aokl g *- ) < L) (IS .1 -A# - 15 ).0- 122 -
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EXPLORING YOUR RESOURCES

) &2 - . K+ LSS ) ++4*02-4 /% 4 .H0 2%80) # )" *)
10/0- 1 -.$%). %1 ) =% KI%-2 - . *C+ /5 $3/AL " S+ # +. (... %
| /0- . *-2%88)"§) *( </ FIDFCH B SVACE B ) M- - [ #)3,0.
o o ) L[ 28T 258 KIEF)E ) K +- 1850, 1 -.$%). ]

) KK &2 - . *(+ /5 $'3/4D

B 0.8 +/- &F I 6 -0 1-§. I CH 150, . 1R+ -
Y RS # . G0k )2 L1t T) 2#) ) ) *S 1 -5%) e
M), #Y T 6 ] 1> #)40 - [ ) (O [~ [
| J4%0- ++4%028"8) § / 2#/ 1'%/ (O /%~ .#0" (O /> #)
4%0 $./-§ Of 4%0- ++4*028"8) § / [# = . ' 14%0- ++ 0++*-/ *
AR I S 1 WAL W T
Al 2% 1'R) ) = RQ? O/ /2 . )" KC ">

X2 4 X 0./) /5 X)) 2 -1 ) K ) A ) xee 4x) )
T S BN LD I B A A G I A, R

6 - )1 -5). %1 ) x§  §"0. /< b

R0 [X40 SHOHMT [ L-S)YHIC A )Y x o e o
A ) *Y [ O28 ™) I A-4F) 40 - " ) 2+ [
YRGS /1 -$%) S/ Of5F) # -/ 1§ IR CH ) 2+ /285 -
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EXPLORING YOUR RESOURCES

- 4%0 *0" §0./"™**& [1# *HA*V[# | # -] #F2)# - -

ANDROID PLATFORM API LEVEL CUMULATIVE
VERSION DISTRIBUTION

4.0 15
Jelly Bean
Jelly Bean
Jelly Bean
KitkKat
Lollipop
Lollipop

Marshmallow

Android 10 8.2%

$/, HE (i A /DC T L8 )T (DF ./ HGED

#O#H - H#2./4# 1-5%0. ) -*% 1 -85 /#§- "1')0C - ) /#
DOCO" /51 §./-8 O/5*)B # OO /51 §./-§ O/§*) #*2.4*02# [+ - )/ " *!
##0) -*% 18 *4.] (40 ) - #S§14*0- minSdkVersion$. . //*[# /

+ B0 - 1S #$)0C - - . *) 18 L0DH 4 <)
M- 280 .. (A 1S L - R) R - 808 0/55) #)) o
#. FRGI* 0. %) ) X8 QK 1SR ) #" > #- - 2 4./
O+ % = 18 ) [ [, Of 0" R /) ) X% BUK 1°

RZL™ /. *(+'S [ K HS. KR &S R I H & +# 3+) /). S+

J1 BQ 1118, # +1 -2 " SO+ [ :J# ' [ J+* 0 [f5) 1 -.§%) *!
) *§ 2 .RSK 1'TRD #5.8. )%/ #*2)$) 4 # -/, 0. _**"
T KL RO+ [ # ) *L - 4 o

A%y [ ] S +* 0 [5) L -8 R CAC FC 2 - ML)D LR+ -

Fo 18 2EF YO+ KL - KL ) RS> # L - YR/ URR R k) 2
) X 1Rk o [<2%4 *0f; O/ 3+ -§) L+ . C4 -1 9)
[ )Y+ - L) S 1 -8%). ) [-48)"/*0. 0+ ()" [0- > *-
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EXPLORING YOUR RESOURCES

3.+ 9 0 -4SQsk R ))*0) D) K ED) -t . 7o
L'+ -+-182%2¢/ () -*$ RS

Decoding Resource Directory Names

0O- ++# . 0) #*- *0- & /*$0 *C #1 3¢+ ) (C .;'%&
drawable/ ) layout/> /# -.# 1 .083 .;'$& drawable-v24/ ) mipmap-hdpi/>

DY R @ IAY, B D NG B A D NG . TR

083 . 00.0"48) § / . /# [4+ *1[# - *0- > # - - ( )4- *0- [4+ .
) ) K ) 2 28 3¢ 1 2% g ()M # 4 > # 3 +HSF)S. I#
values/ $ [*&2## ) %)/ $) 1§ /4% . (" -- *0- [4+ ;)*/40./%)
D1 'O .E/4+ >

#.083 .-+ . )D-*0- . [E ) A8 S [ M. - <4 %) ).
SF0- LKL 4+ S0 - /A [ 0T )4 0. §) /8. ) -t "
M. . ) 5D *)T7U0- /%) .K/# 083 .8) § 1 2# 1 *)T"0- /§%). [#*.

- *0- . - 0. I*>

*_ 3 (+' =

J drawable/# .- .*0- ./# /[ - "* 1*- )4 *)7"0- /$*); 0/ drawable-
V247 H# - KO- L [# ] - X)4TE)T 0. %) 17U ) #"# -
18 K> ) %8 XQ ) #"# -L
J mipmap-anydpi-v26/# .- .*0- ./# /[ - "> 1>~ Y4 . - ) ).¥4 0/
14 428" *y4 0. *) 1°SW ) #U - 18
J mipmap-mdpi/# .- .*0- ./#/ - ) -*0) 0 o ).$/4E
Co )28 - [ ).H4S. *0) RWQ 45K 4] .+ -$) #L

28" 3+ f# . -0 L C- L) KR #4842+ 31 84
,08 &'4

Our Initial Resource Types

O-./ -/ - ++ *)/ §). $3/4+ . *1- *0- _ [#*0"#/2**1[# (K -2 '.)
GHC +.L - + 114 QO #/1# . C 1#)™

Layouts

# - *0- A+ [# 128" *).0C (.1 A%0- 5 S. I 40/ - <0- > #5.

71



EXPLORING YOUR RESOURCES

S . #HO)&*IF0- +4.0. -$)/ -1 > #/ #0)& *0' =

Jo.-)
128 .
AT JR)
-0, 45 A0 /5 4451 6 -) .- ).
J ) -**)
40/ - .*0- . - T S -4%0 - ] A#) K- - [ [HA0#[#

0. *1 - "3 ) § —*+ 08 -. OS/$)/* ) % /0 28 4+ ) §)"
O SIRUSQC FL S§)t 4RO/ - KO- . [HONHROL IS, <& ] -I8)" 281#
B4 <*) 28 " [ %0 (" 48 LKL ARO[ %O- >

Bl -+ J# A SCH T A%0/? [#R0# Y *0" 1) .8CH =

<?xml version="1.0" encoding=""utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout
xmIns:android="http://schemas.android.com/apk/res/android"
xmIns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android: layout width="match_parent"
android: layout_height="match_parent"
tools:context=""_MainActivity'>

<TextView
android: layout width="wrap_content"
android: layout_height="wrap_content"
android:text="Hello World!"
app: layout_constraintBottom toBottomOf="parent"
app: layout_constraintLeft_tolLeftOf="parent"
app: layout_constraintRight_toRightOf="parent"
app: layout_constraintTop_toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

L2 28 PO - A28t CHIF28 LKD) I# 10, - 1*0 #L

) /) - K#HD)UE /" )S 28 ) KH - *) ) D RH# -2
# 1 ConstraintLayout *)/ §) -/# /2- +. -*0) .§)'" Textview2§ " /

Y/ H A -F) D8 D 28 3R [, -0 /0- §) [ §:+'0. #*2
AXO#*2 4%0 ) . [0+ /4. J-*0"# 1 - "0 ) -+ 0§ -

72



EXPLORING YOUR RESOURCES

Drawables and Mipmaps

Y # L QO C0)/ RN 2% CRIMAD) 1# 1-CFS ) *- 3 (+
AL )SF)/MHE28 ++ - #C - )*-T0) #H - 7
"EQ U [H 0. -/ )0+ A, >+ HIH L K-SR DM
++ =F) O/F).*-*H# - ++ ) *C ++.C40. D+ H#L - )E

YO/* 0 />4 §* ) */g4# 1 *C " "-+# HI# 42 ) /*0.

-t .- ) ) M# - - C)AFH -0 . F (258 28/#8) ) ) -*F ++ %]
-'1) R C . O/ D) R

*CBC L - - *2)' I*C/#E ) =) [ .+ -[*1-0)))" /#
X [RNg - ) -+ & 2## ++S = - # ) - - .

# -12%-& ) [# 1"+ - - )" /0. YD) MH A+ M K+ D

IRV L+ & YLK /2%-& - )M I-CF -2 ) (+(CH+
- .*0- 0

Ya* . - Y C+HSCT ; /> #4 )

I P LS VR T B TAR0-"- 8T - O -+ -
) F*. % * t0./- [*-

J o+ §$'% 7' 0.0 "4 24H -0 1R #F2 [x *x(§) 2% *- (-
A - KO- L[ -

#- - - "4 D"/ #)S S, 2 ) -2 ") (+CH )
[ $*0. #5055 1 3+ ) [F). R 2HAD # 1 [2% $6 - )/ - *<O-  [A+ . 1% [#
. C 106 *-[# +0-+*F. CFL/HS. *RED ) KAFQ <)X/t + 248
- DY A0 *)*/)  [F2*-4 <0/ "*U/# S # -0 -7 1.
C*-§4* )y *§ 1"+ -0 - 1§84 §CH -

Jo*0-#%C .- )" 0) #-§*)S5. mipmap

J 1 -4/#9)" '. §. drawable

28 - 3FEDH L - F0- -9 O+ )" #H -2# - 2
# )" 4*0-"0) # -§ *)
Strings

H)TA*0-" L) W - 8% 3*0/8 J# (8) .*O-  *  *14%0-

S OFYE ) ST FYS - A LAt S 5 )+ S0 < # . 24H
§)/ ) /%) 5 SFYKRY L) % 5 YK RQ L 1) $14%0 - YK/ )/
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EXPLORING YOUR RESOURCES

[= ). 1 A%0- J9)" <RI - )0 S S (& < [5%).8
JD)" - D F) A KU I - H*0"#Y0/ 4%0- *0- ¢

/‘$)". - *) *1/# D1 'O .E- .*O- /4+ > *: $) /# values/ - /*_4;2 )
#LX) %~ L= F)S) )= *0- o 448 4 4%0# 1 40/ %)
O #7 ;) ( strings.xmb

# ./ -/ - +H.strings.xml 7" *)/ §).?)*/1 -4 (0 #

<resources>
<string name="app_name">Hello World</string>
</resources>

"7 .9 /# values/ §- [*-4 28" 7' . 28/# -**/<resources> ' ( )/
#1 ++ - MM/ C) 7)) O /0-F0- L 2D 9
# 17>

).$  strings.xml; /# <resources> ' )/ *)/ $).40./*) # ' )/
<string>, 7)$)" D" /H"- *0- >  #./$)"- *0- # . name; 2#% #S§.
DD D5 L ] SN L 2 - ) b ) o #.8)"- *0-
#. 1'0; *)S)"*/# /3 /2 )/# <string> ) </string>/ "> -
2 7) app_name/* D "* *' B

# -/ -+ F ) HL [ FF)FV/HS - <0- ; 0/Y *0" > *-

3 (+' ;¥ *0° *)/ ) ress/values-es/ $§- [*-4 *)/ D" ./H"./[* O.
- 1§ J2#*. " " S [/ + )5 ) [# - ; app_name (§"#/ 7 i

D * 0) *B )/# 94 ) -*§ 28 #**. /g $#//- ). /) /0., . 0*F)
8 1- ). 18%). 4 1450 +-*1§ ) M < /g 15 >

2" 2%-g8)" 28/#  0) #*1 /8- *0- ) /5. *rg ) 2 28"
3+ # §.0 LK) ). SO 8 - # o

Colors

Y*/# - [4+ *1D1'0 E- *O- . /# FR-- *0- > 40 §"# 3+ [/
+*18 . AQC*S ) - FRes . tF2.0./41 ) (L T# ]

QB COIDTKSVE ) - ) =< ) 0. /#*. ) .9 *0-

* oo [ CFMEYMSLL0.%) < T7) 28 [ 10 g - 1)
K2 ) H)YT RS2 ) #YT YD) o

*1x .*0-

.- 7) d<color> ' ()/.§) DL'O .E- .*0- 7>
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EXPLORING YOUR RESOURCES

Y1 )/S*) L AL # [ 4%0- F*- "*§)/* colors.xml - .*0- 7' ;) [#/8.2# /

# /- - ++# -

<?xml version="1.0" encoding=""utf-8"?7>

<resources>
<color name="purple_200">#FFBB86FC</color>
<color name="purple_500">#FF6200EE</color>
<color name="purple_700">#FF3700B3</color>
<color name="teal_200">#FFO3DAC5</color>
<color name="teal_700">#FF018786</color>
<color name="black'>#FF000000</color>
<color name="white">#FFFFFFFF</color>

</resources>

. 28/# *0- app_name ./-§)" - .*0- ;¥O./# 1)"/H# . *F*-. * H)*/ 0.
YAIH)" [* /- [#*. **<-> # /- ,08- . §/6%) * * *x- §/8%) "- .*0-
N HIHEA)YF-1-) H#HL - KO- 0
Styles and Themes

' 2# - FR-- *0- . - *1/)0. 9§ ./4 - *O0- o> /4 - *FO- . -
- (9)S. HI* 4 # O 1.9) 1+ ))P 14 . "2440/*"1 ) C

prooE YL A S S AR -k 81§80,

) 0O #. ) $S.2# - /4 5.0 . M# (B #. +*1§ | [#

+-x+ o 1R ) )/S- 814 -+ # +0 1)) D #

+* /7)) .*) .0 #/# ( ;AppThenme;$) §/. themes.xml 7' =

<resources xmlns:tools="http://schemas.android.com/tools">

<I-- Base application theme. -->
<style name="Theme.HelloWorld"” parent="Theme.MaterialComponents.DayNight.DarkActionBar'>
<I-- Primary brand color. -->

<item name="colorPrimary">@color/purple_500</item>
<item name="colorPrimaryVariant">@color/purple_700</item>
<item name="colorOnPrimary'>@color/white</item>
<I-- Secondary brand color. -->
<item name="colorSecondary'>@color/teal_200</item>
<item name="colorSecondaryVariant'>@color/teal_700</item>
<item name="colorOnSecondary'>@color/black</item>
<I-- Status bar color. -->
<item name="android:statusBarColor™ tools:targetApi="1">
?attr/colorPrimaryVariant
</item>
<I-- Customize your theme here. -->
</style>
</resources>

)

1 0"/, I*-
G

# parent //-§ O/ *) /[# <style>$§) § [ . [# /12 - HH# -§/5)" 3./5)"

75



EXPLORING YOUR RESOURCES

+-*+ /4 7). - H#D)
Theme .MaterialComponents.DayNight.DarkActionBar> # /) ( # .'*/.*! 4§

J Theme$) § [/ ./# /12 - J-D)"\-*CH . 41 (#C

J MaterialComponents$) § / ./# /. /# C *C."-*C '$--4-1 -
/> . 1# [-$ " *CH*) )/ 1*- ) -*§

J DayNight$) § / ./# [/# ") - ""**&$. -&/3/*) '$'#  &"-*0)
0-H)"/#  4A8C; ) '#I 3*) & &"-*0)  /)$#/

J DarkActionBar . 4. /# //# D ++ -ER /# [** -./-0/0- /*2 - . /#
[+*0 - Y eed ) 8 /80s -C -4t )D f8Y) B
450 #1 288/ §%).%) & &'-*0)

10:17 @

My Application

A/ H ) L) (D He3 (0. .

AppTheme §)# -$/. I-*( Theme .MaterialComponents.DayNight.DarkActionBar; .* 2

tfUR[OFLJO6D*<-1- B L - .0 #)*L S §/%) © +*<+ /5. L2
7/, .0 # . colorPrimary; 2#$ # /# [ -§" *(+*) )/.28"0. *-/# ++
- &0 /A R--*0) 13D H CY) - ) N 2FH -
# AppTheme /4" - | - [*[# **-_- *0- _/# /2 - T7) $§)/# colors.xml

7> )- *0- ;28 )4*0) /<=0 -/ )R -- *0- 40 *LF0.D)"/MH#
4)/ 3 @types/name; 2# - type$. /# [4+ *1[/# - *0- Kcolor; string; drawable;
mipmap; /L, ) name$. /# ) C *'/# - *0- > *-D1 'O .E- .*0- .;'$& *O-
r_ ) C *C V-2 /H name /-S 00 RV C)IIRTT) L TH
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EXPLORING YOUR RESOURCES

CKO- > Ko UM 4+ *I o %0 ) ( *C R T (R I

- *0- 7' 28#%0/# 7' 3/ ).§%)> *;# - ;@color/colorPrimary - | -. /* [#
colorPrimary *'*-- *0- >
* [#/# - *0- -1-) . *0.9) 0 YA*L/#*. 083 . %) /#

- /*-4) C .I# 12 0. V*- *0- . /> 14*0"™**&$) /# 1 -§*0. § /[*-§ .
o QG+ +- *0- 40280, 12 #1 2 $6 - )15 /%)% )
ic_launcher (§+( +:

mipmap-anydpi-v26/ic_launcher.xml
mipmap-hdpi/Zic_launcher.png
mipmap-mdpi/Zic_launcher.png
mipmap-xhdpi/Zic_launcher.png
mipmap-xxhdpi/Zic_launcher.png
mipmap-xxxhdpi/Zic_launcher.png

[ SEEPE PR SEFE SEFE SEFE e

*2 1 5 2# ) /#)". '%& *0- C Y /- -/ .88 "2 4. . @mipmap/
ic_launcher> ) -*§ 28" § *)/# 94 2#8 #*1/# . 83 T7)8/$*)./*0. ;
M -00 . ) /M. S [*-4) C.) M F)TU0- /5F) *L /#
1 I/ BC 2 - 1-4)"/*0. # - *0- > 28" /(0 # (* I
*N /) Q34 - M

About That R Thingy
#)2 2 - %" [[# *0- *  [*MainActivity;2 . 2/#.9) -
setContentView(R. layout.activity_main)

setContentView() / ". /#  [S18/4 D/#S. §. /# /[* $.+" 4B #

R.layout.activity mainl 'O §. -1 -) /**0-activity main.xml"' 4*0/

- .*0- >

0./ .2 -1 -/**0- +H.- .*0- .I-*C*/# -- .*0- .0.9)" @types/name .4)/ 3;
2 -1 -/**0- +H.- *0- . I-*C 1 )  */'%)0.9)"R.type.name .4)/ 3 #

. C 0" . ++4

I # typeS$./# [4+ *U[# - *0- K> layoutl; )*/ *0)/5)" )4.083 .
11 DI - 4)

I # name$./# name //-§ O/ *I D1'0 .E- .*O- *-/# 7' ) ( **/# -
[+ %= *0- . 3'0 )"/ 7' 3/ ).8%)

77



EXPLORING YOUR RESOURCES

$) 44028 /44 - L -/* YRLO ) M 28" LAY )Y

7) #1105

R TR S O B N A ) V.

The Resource Manager

) -
) 18" /

J
J
J
J

#HS. [**"§. 4

/0% " *# . D

*C & 414+

KO- ) TESRS .8 8T R # 40
K- *0- L (5S40 #

-2 ') G+

*rk_
4*0/.
/-9

LR ) %

1§ D

*0- Y E O, K& 4 LOUR)/E Y

/0§ 28) *2>

HelloWorld app src main res drawable

‘5 Resource Manager o —

3+ Resource Manager I 1: Proje

% 7: Structure

K Build variants  »# 2: Favorites

1/, HGY ()

#- - . 1*
o F- *0-
# - -

2 -

+ S Module: My_Ap} ~

Drawable Color Layout MipMap  String

My_Application.app (2)

ic_launcher_background
Drawable | 1 version

ic_launcher_foreground
Drawable | 1 version

D2 ('8 - (a3 *(

Y WA W W 12 ) 1# -
LSRR Ok 4 VO #1( %) )8 S0 0f
O//%). I*2 - . I#

S/l GV el s 12°)%.0 ) "
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EXPLORING YOUR RESOURCES

HelloWorld app sIc main res
Resource Manager o —

+ | Module: app -

Drawable Color Layout MipMap  String

= Resource Manager I 1: Project

app (3)
g colorAccent colorPrimary
= #03dacs #6200ee
g 1 version 1 version
7]
Pl
'
w
o
3
=
[=%
]
] -
5
g colorPrimaryDark
& #3700b3
[} 1 version
n
15
.=
a
=
=
= — ®
@

HH (D D D), (!B ")i#(! A D, )/,
YN 2. s

*0 05 &) F) - *0- *+ ). 0+ ) §-28) *2 I 2 SHA S &)
S I B 0 TR ARy RV W Q) BT A

# NSO /M [F* -2 - JH# <+ [.4%0 )2 -2 " - .*0- .;0.9)"
Mot ol B = 2= ] - RHFI2H #2 28 . 9)
O+ *(9)" # +/ -»

*oU ok [ ) 0. 10" /2 # H4*0T) - F0- o )+ /50 = 4
S22 L) L -A#) AVR-5 DRU)USIA*0 - A1 4 K1 oj2%g
§) 4*0- ++*-2# [# -4%0) & $b
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Inspecting Your Manifest

&4+ /> /# 1*0) [$*)1*- )4 ) -*F ++% )/ CHY T
AndroidManifest.xmb> #$. 28"  §) 4*0- app (* O' (. src/main/ §- /[*-4K/#
main . *0- . /LI*-/4+§ ' ) -*§ /O $F+-K /0

S8 28 - 450 ' - 2# /8.9).8 4%0- ++'S [5%):.0 # .4*0-  /S18/8 >
*Q "*) S S #2240+ N ##CL B FL-" ) 28 A
o 3 (' A%08) § [ 2#S # BLAKS- 8188 L #40'  ++ -*)/H 18 [
"0) # -

B )40 - [ 4%0- ++'S [55);4%028° " 1 S -/ - QN ST) -1 14O
o SQH HES[5F)R6 -9 8™ 8184 ) YRS LI 0%

"y o Q)8 28 - 08 12 )R- CF ST I5%). Of */# -25. 8 2%

) *C ++.28"# 1 QS S T# RQOQND) > *0-+-* 0 /5¥) ) X%
PSSk ALt 2 - ) (o

The Root Element

- §./# Androidvanifest.xml 7" !-=*C/# ./ -/ -+*% [-

<?xml version="1.0" encoding=""utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package=""com.commonsware. jetpack.hello'>

<application
android:al lowBackup=""true"
android:icon="@mipmap/ic_launcher"
android: label="@string/app_name"
android:roundlcon="@mipmap/ic_launcher_round"
android:supportsRtl="true"
android:theme="@style/Theme.Hel loWorld">
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INSPECTING YOUR MANIFEST

<activity
android:name=""_MainActivity"
android:exported=""true'>
<intent-filter>
<action android:name="android.intent.action.MAIN" />

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

</manifest>

# -**/<manifest> " ( )/0.0 "4 * )*/ *)/ /O ®H /28"#H 1 *) *-
*- ) C .+ - -2 #1407 7)) /# android
Y .+ 2 #$.0. - (R I*UH [1S O L J# 140280 T) §) J#
COH$t 7> 28" KHE-QHS - IHL <M -) C L+
"o /$%). K™ toolsl; 0/0.0 M4/ - - )X )H)AFIE O

# &4 //-$ 0/ §)/# <manifest> ' ( )/$. package> #5.%) § / .2# - I#
OF /%287 ) -/ KC 1 * 1%0. 44%0- +b 28" 3+ [# ]
"Y-/ * /- &

The Application Element

#- ) ()4 #H ). *FN# ** <manifest> " ()P 1 -/# *0-.
*L/HS. **&; 2 28" . *) . '8& <uses-permission>/# [ ++ -§) [# .
O /o

*2 1 -/# CJ8C*-1 ) # " ()] 4) -$. <application> #§. . -§
# ++/#15.0.9)" /#5. C )8 b

) 7 ) ) S (R FI2# 1 ) S ) S K H
" ()/.*!'<application>; .0 # ./# <activity> " ()b 4*) [# /], /#
<application> ' ( )/-

Joo-*1S L 1O IR # 18- KL /HR. 8198 .;.0# . 2# /1/# C §.0.
/* .+ §14 **-_ ) .0 #Kandroid:themel

Joo-*1s . /8§, *0/ /% ++/# /" /0. 4*[# - ++ K™ 1)L
0# /4 ++. §.+" 4) ( Kandroid:labell ) $ *) Kandroid:icon
) ;. *C $C .;android:roundlconl

JR)TU0- L -t o+ # 18 0# L 2# # - H# ) L SR Y
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INSPECTING YOUR MANIFEST

)0 T LK & L.O# . - § ) - 2 Kandroid:supportsRtiL
J ®T0-. ) A+ [ ++) - 28 - )V H
o )" A L0 H 28 T - 28 R S S) 18 629
&0+. Kandroid:al lowBackupl

2" 3+ (AR . IS0/ . L2 +* ) [H. &

The Activity Element (And Its Children)

# #§ - ) *l<application> (*./'"4- +- . )/ [# DI ' *1 %) )[EI*[# +b
) %S # L 1%0- (W 4+ KD 2 (%) )ILE

N1, ST V) S

S L Ty ) I U 2 F M TR K

NS YA YA I Y A A AN BT
1# x4 - )" 4.0 C

J % - S - 2#S #.0++4/# DO . 5 -E.S *I +0 'S.HF
0.5 C..")".40 CO. 4 ++. ) [# *+ - [5)" .4/ C/*

*C0)s /
* ARV 28 - - M N LS - ) DT )
<application>:
/81%/4 <activity>
-1$ <service>
*Y/ )/ -*1§ - | <provider>
-* A §1 - | <receiver>

*O0- ++C4#1 1 -"* %) 4+, 0# . #1D".1-" (L5 > *O- ++
CA#1 )% * + 50 -/4+ ;.0 # #1)")* * /- §-.-"5/-
)8 b

0-./ -/ - ++# . )" <activity> " C)/; ) Y*H#)" (*- -
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INSPECTING YOUR MANIFEST

<activity
android:name=""_MainActivity"
android:exported=""true'>
<intent-filter>
<action android:name="android. intent.action.MAIN" />

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

<activity> ' ( )/.# 1 ) android:name //-§ O/ > #$.28"§ D/SI4/# 1 *-
*') "L M ) ) SCH ) 5F)*V /M [818/4 # android:name
IS0/ ). . #. - 1 .Y +T3 28 " *
K.MainActivityl * /$C .;4*02§" . android:name 28/# !0"40,0 '$7

) C K>'™; com.commonsware.helloworld.MainActivityl *( /$C .;4*0 2§" .

0./ -1 " .0) C K> mainActivityl */# MainActivity )
MainActivity- ! -/* 1 " /#128  §)A*0-+-* [+ & D /H# )
4*0 ' - §) /# package //-$ O/ *!/# <manifest> ' ()P

*C 8C .; ) <activity> " ( )/ 2§"# 1 ) <intent-Filter> #§' ' )/

-8 9DT0) -2# 1 %) W8K). A8 /518/4 287 $.+" 4 > */ ++. 28" # 1
/' 1*) <activity> " C )/ /# /. [.0+4%0- [$18/4/* ++ -§) /# ' 0) # -
F0. -0 ) #L[*-0)8H # /8. 2# [ /#. <intent-Filter> ' )/ *
I#*0"# /# [ §.*V#*2 [# [ 2%-&. - 4%y [# O+ FUHEL+ -5 0" - R
08 §//*. 4/# /2# ) 1-4%0. ) <activity> ' )/ 28/#/#. + -I5 O' -
<intent-filter>K ) <action> *! android. intent.action.MAIN )  <category>
*l android.intent.category.LAUNCHERL; 4%0 &)*2 /# [ /#5. /[$18/4 .#*0" ++ -
O/ T0) # - O, -/x [ [ -p

# *H - *(+*) )/ " C)/. N <service>; <provider>; <receiver> 1 2§" # 1
S - # - S8

J #4 "28"# 1 )android:name //-§ O/ ;§ )/S14)"/# * [# /. -1.
A SCH Q) ) -1 2GR )/

J #4Q@"## 1 ) <intent-filter>

J #4Q"#/#1 <% - //-$0/ . .2 "K> android:permissionl
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Reviewing Your Gradle Scripts

YOS 0.8 K1 ) XS [0 5. e # L () < )"
D - E2HF0/ K1 3+ ) %)

YIS #H I A S RN - 28 o1 A

K2 ' -)T <1 4 5.2

Gradle: The Big Questions

.10 10D [1# 1/ "E 4 3 ()" 2# [/#5.5. " <O/ [H#-*0"# . § .+
7% "4 & L0 S).K D

What is Gradle?

- VS RY2 - - 08 )T L2 -k -2 &)*2) LD 0§ 0/ /5%)
KIY2 -E*-D 08 4 (B *OC4#1 0. */#- 08 4. (. "< ) *# -
YI-*)YC )/.; .0 # .makeK F \\L;rakeK O 4L; )/K 1L, 1)K 1L />

B8 2 B 18 $)/-8).8 + §S . ) -0' L /# 14%01 #/# (N #2
oL@ 2# 1) I - ] K L )T #)T L) #2
L QO 08 AL CF L) RS D& & [ S [5%).

- /4 O/8). S [+ -] FCHE D& - ) + & K
%8

St L0, 4 1078 ) %Y /0§ - /8 *30. . *C DI+ $7
PO K L 0§ R) fRE Rl RRLA R R (ESHEIE L &
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REVIEWING YOUR GRADLE SCRIPTS

What is Groovy?
#- - CH+*"- @) L7 - R0 T Al 0) el W Aol et IV - S |
> K9S F) Fl+ -0 -§CHF-/ ) - ) K 1R+ - FRI4S
)Y*/# >

2% 1 -**Fl4 O++*-/ -

J D" " .. 2# /# class & 42*-

Jo- /9)".0 " .. .0.9)" extends

Jo@+=-/H = 3-) .0.9)" import
J DO"C/H* *§.09D" - KL ) I

J W /. - -/ 18 /# new*+ - [*-

R VL QLY 1) I G- %

J *0 HY#1 - 0./) D" C)H.*0/5 * ..
J *0 )O0. /9" -+* [§¥)K >'™; "Hello, $name™ /* 4) (¢ "49). -/
name 1l 'O §)/*/# ./-§)"L
J *0 ) .&$+/4+ .*)1-§ ! "o [5%).K ™ def foo = 1;; &$) /*var
foo = 1§8) */'PL

What Does Android Have To Do with Gradle?

oo B W S 0 1) -2 I YR 3 /W
0F ) % 4% [o RGO - ) M) B - 0"
08 4 C #) ) S [0S

Hey, | Thought | Read That Gradle Used Kotlin Scripts?

#o- 8. ) X)) 28# ) -*F [0 FFWQ; /0. K)o -8+ 1
7)$)"4*0- - " 0§ ;9. F R4 L -$+/ > 14%0. +-*h [ 28/#
build.gradle.kts 7' .$)./  *lbuild.gradle 7" .;/# /+-*4 /$.0.9)" */'9)

SR ) T A B VBl B

IR L N R I G o 1D I R Y M
§.UEG)T RN QF)  ARLA L $H/ 1% 1 2. K)o

I O# ) 20+-% /285 - ) - <14 §H
JO# 0 - CSAF 3D R [N LO# L IE*) 40 (8 S -
)

#'+H"*) 1 28" 0.9 -*F*14 . -§+.
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REVIEWING YOUR GRADLE SCRIPTS

IOYHE ) K. S$+1.28) 0+ ) . ( 2%-& 28# 1
6-)  DTAC A/315) . /2 ) **14 ) /%)

Obtaining Gradle

14*0 28" *)'4  0.9)" - ' /M *)/ 3*F ) *§ [0 §*% [# 28"/ &
S FLT )N - R 4RO L#F2 1 5470 -+ ))DTF) 0D - 1 *0/.$
*1) K /0 K Q) 0'%) 08 L 4*028" 2 )/ /* *).$ - 2# - 4%0-
- KD O #LS+ -/ 00 ASCHR-] ) 1F- 80 [5%). 2# - 4*02 )/
[* 08 f# ++*0/8 <L) .0# .0.5)"  *))0*0.8)/ - /)KL

ST 1) TR S

R 244 ) <Y /O §F2%-&.28# - 0t [# - - 4+t -

B+ ).0+. 0-§/45..0 .1*-4*0- 1 '*+( )/ ( #) ;§14*0'& [* *2)'*
*+ ) . *0- +-* /o2 CH % Y 00 ) /40D O

Direct Installation

B XQC LR - R0, - 0[S F1 ) A [0 §% 287 28) O+
1) BT WA ST S 17
7 N SIS YA W) 70 S R C S VAR S S

.*0- * : *_ K[
*0 )0)  /H#S. - #L [*4%0- 5 * ) *)4*0- 1%+ )/ C #) o
OS Packages

*0 ( 4 CERLS) - 18+ & () M- 1*-4*0-+ /5 O -
*+ - )" 4.0

The gradlew Wrapper

- ) ) 2 ) X4 /0 SR 4+-* /1 ) ( )4 x| [gx [# ] 4%0 28" 7) $)
+ .'% §/ 0 B 28"#1 gradlew ) gradlew.bat7' §)/# +-*f [-**/,
<Y 284 gradle/ $- /% HS. - 4- )/ [# D - ' - 4+ -P

A ) I M IV SR

J /# | #7' Kgradlew.batl *- .# " . -$+/Kgradlewl
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REVIEWING YOUR GRADLE SCRIPTS

J I# 7' 0. al# [ #7 ) #".-$+/K) /# gradle/wrapper/
$- [*-4AL
J /# gradle-wrapper.properties 7' K '.*§) /# gradle/wrapper/ $§- /[*-4L

) -*$ /O $*0. ./# gradle-wrapper.properties7' /* [ -(§) 2# - /*
x2)* o Lk 0. §) 4%0-+-%% [, 1-*( /# distributionUrl +-%+ -/4
DI IT -

#Sat Sep 11 19:07:11 EDT 2021

distributionBase=GRADLE USER HOME
distributionUrl=https\://services.gradle.org/distributions/gradle-7.0.2-bin.zip
distributionPath=wrapper/dists

zipStorePath=wrapper/dists

zipStoreBase=GRADLE_USER_HOME

B )40 - ] RSl AR [ESA0 # )" 4 L -8%) X

0= DM ST ) < /0 §F 28 F2) % -t +*D)/
/* 4/# distributionUrl +-*+ -/4 ) §)./ " $/ [* _.gradles $- [*-4K)*/ /#
§)" L§) A%0-+-%h S # /1 -§)* - 28 2 [ ) 5 J0 $%0.

) "%#  distributionurl$ $° % $"%HS$*

14*0 - SC+*-/9)"™ ) ) -*% +* J1>xC /#- + /40 .0# . xC H)"I# ]
40 *2)'* 1-*C §/ 0 0 ) /# 4 *) §)/# gradle/wrapper/gradle-
wrapper.properties 7' ; 3 (§) ¥ /*. 2# - [# distributionurl§. +*§)/§)"
/[ 19§ "% " 1-*(services.gradle.org; *-1-*C )$/ -) " )/ -+, . -1 -
§/5. 4 A[-0.J2% [ 1§/ 5. +%5)/5)" [* ] xC 24 - L *)S -
D4 [ -4%0- 42 ) /<0, ML -$)F - oy CA#l ) (F ST
4.5C (2 - Oftt*»

# O HT G H LS 70 - 7 - R0 2CC) %) 08 oo !
4%0-0) /# gradlew *C ) ;28" 0. " " FH4*Fl - /" D)
.gradle/ ) /# +*4 p V/# - §.)* .0 # *+4*1 - ' gradlew2§" *2)'*

- ' 1% /# distributionurl; . * . ) X% /O § X/ [# ] ) -*§

/0 §* * .)*/0. gradlew!™-/#5. -*" B /# /"™"$ §. 08'/$)/* ) -*§ /O §*
§. '

.0) "%# gradlew$ $° % $" 0o
/$.-" /814 4/ 3 (§) .properties7' /* # & ~. 8y . C

15 &)". ). *  J#HT a4 ) 0C -*C>  *CHD"
7)) C&)".). Y ) - /#- 880/ [814%00. gradlew/# /
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REVIEWING YOUR GRADLE SCRIPTS

450* [8) 1*C.AC * LML $H ) - S0))9)" *) 4%0- 1 *+( )/

C #) ; S/ AR - B IHASS S U x 2 ) (+ - 28

(2 - #. *Q+ L IRAr0- 1 Q) C ) ) DA I 18
Y- # .0 # .. -1 -. 28/#8) 4%0-*-" )85 [5%)>

Examining the Gradle Files

) ) ¥ /0 $*+-*h /0.0 "4# . /2% build.gradle 7' ;%) [/# +* [
"1 ) *) //# DCF O ETLKY ) M#H apps/ §- [*-4D

The Project-Level File

# build.gradle 7' §) /# +-* [ §- [*-4 *)/-*_[# - ' *)T7"0- [§*) I*-
"0 LD)AO0-+* S # -+ J#TH DT app (P 0 ) ()4
e Ly8) W) 0

14*Q *2)'* xS  USY*VH L -] - +-*h [ 4%0-/4+00 1T
build.gradle "**&. '$& /#S.-

// Top-level build file where you can add configuration options common to all sub-projects/modules.
buildscript {
repositories {
google()
mavenCentral ()
¥
dependencies {
classpath "com.android.tools.build:gradle:7.0.2"
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:1.5.30"

// NOTE: Do not place your application dependencies here; they belong
/7 in the individual module build.gradle files
¥
};

task clean(type: Delete) {
delete rootProject.buildDir

¥

19)./  4*0# 1 /# 10 . .- -+% [4%028"#1 1-4.3¢C -
build.gradle 7' ;*) 2§/#*0//# */['§) -1 -)

// Top-level build file where you can add configuration options common to all sub-projects/modules.
buildscript {
repositories {
google()
mavenCentral ()

¥

dependencies {
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REVIEWING YOUR GRADLE SCRIPTS

classpath "'‘com.android.tools.build:gradle:7.0.2"

// NOTE: Do not place your application dependencies here; they belong
// in the individual module build.gradle files

¥
3
task clean( Delete) {
delete rootProject.buildDir
¥
) S - LT ) DK S L ) ) * ()L
J  buildscript '*.0-
J ) allprojects '*.0-
J clean/ .&
) -**14/ -C.; D '*.0- ES. HEF K 2-++  §) - LK W
#- -/ CH ™*.0- .M +* /{1 build.gradle 7" >

buildscript

# buildscript "*.0- §) - ' $.2# - 4%0'S./.*¥0- . *1+'0"S). /# /4*02 )/
0. )M +* b ) # - 450 - )/ *)T7U0-§)"4%0-*)5 ..* (O # .
450 - *FYT7U0-§)" .t S b b

# repositories '*.0- §).$ /# buildscript "*.0- §) § / .2# - +'0"%).

) *C “*C - jcenter()S.  OS/E) C /#< Il # . - ' *0/

Y o= A0 -x ) I x [ ) x4+ ) *0- '$ - -5 > $CF -'4 google() §.

OS/88) C /1#~ I# 11 # . - * *0/ 8 2# - § ) *2)* +0").
!_*( KKk >

# dependencies '*.0- §) § /. --§ ./ *) ) - " +0")> ) /#

*'$)  §/8*) *!/# build.gradle7' ;/# - - /2*0# +) ) .-
J com.android.tools.build:gradle; 2#§ #§. 2# - /# ) -*§ '0"%) I*-
orQ LG 288# #L - #R2/* 08 ) R ++
J org.jetbrains.kotlin:kotlin-gradle-plugin; 2#$ #/ # . - ' #*2

/* *(+$' */'$) .*0_ *
K 1 S *U M 1280 & I# XD +'0")L

# § ST -.*V/# 'S - -§ K> com.android.tools_build:gradlel - 1*"*2
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4 1-8))0C =) § M"2# [+ -/§0" -1 -§)*1/#*. % - -5 . #*0°
0. > -*CAC I*6C; ) -* [0 §* 28 .&4*0/*0+ [/ /#*. 1 -.§%).;40./

28T &Y R ) IR AxQ <O+ fH L -$5) KT - o+ §7 %)
gradle-wrapper.properties> **" ($)/$). + " /D" /HF - ' 1 -.§%).
O++*/ 4 # ) % - ' '0") 1 -.§*)

allprojects

# allprojects '*.0- . 4.D++'4/# . /)" [* " 0" .9 /#H. +-* [B
-2 - /9" 0+ jcenter() ) google() .+ ./*7) ' --§.0. 9

Ya*Uf# (0 L) *0-+* b 2570, /xS - § . §) *0-+xt /. 1

# 1" H# . D- +*.8/*-§ E. /0+9%) allprojects C & .8/ $C+" -1*-0./*- ,0 ./

G 28 % S (- %01 - < .t S [ # 4+

clean

$& )4 08 4 C; - "8 . -*O) /&> '0"). ) 4*0-*2) -
7. # - ' *0/1-$*0./ .&. /# [§ .#*0' YR+ - 2#)
-,0./ > # cleanQQ/ .&$§) /# /*+0" 1 "build.gradle7' §.*) .0 #/ .&
2-81 ) 145 1 .&S. /0. L) §8.0) T -2#4 ) 0 LY KI# -
# )+ #H+ [+ >0/ /1# /140 - * /* 7)) 0./*(/ .&»

The Module-Level Gradle File

) 4%0- app/ (* 0" ;4*0 28" '.*7)  build.gradle7' > #.# .. //5)". 05,0
Do JHS. (X 0 58) 4 ) ) KUD)ARE - (5 O J#14%0-+* [ A# 1 ) I
10/0- >

4 %/ +* L §8%) *1appsbuild.gradie$) '0 . )OC -* */9)
-1-) =

plugins {
id “"com.android.application®
id "kotlin-android”

3

android {
compileSdk 31

defaultConfig {
applicationld "com.commonsware.jetpack.hello™
minSdk 21
targetSdk 31
versionCode 1
versionName "'1.0"
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testlinstrumentationRunner "androidx.test.runner.AndroidJUnitRunner™

¥

buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile("proguard-android-optimize.txt"), “proguard-rules.pro”
1
b
compileOptions {
sourceCompatibility JavaVersion.VERSION_1_8
targetCompatibility JavaVersion.VERSION_1_8
1
kotlinOptions {
jvmTarget = "1.8°
3
}

dependencies {

implementation "androidx.core:core-ktx:1.6.0"

implementation "androidx.appcompat:appcompat:1.3.1"

implementation “com.google.android.material :material:1.4.0"
implementation “androidx.constraintlayout:constraintlayout:2.1.0"
testimplementation "junit:junit:4._+°

androidTestImplementation "androidx.test.ext:junit:1.1.3"
androidTestImplementation "androidx.test.espresso:espresso-core:3.4.0"

2248 M1 W) * L)AL

plugins {
id “"com.android.application®

3

android {
compileSdk 31

defaultConfig {
applicationld "com.commonsware.jetpack.hello™
minsdk 21
targetSdk 31
versionCode 1
versionName "'1.0"

testinstrumentationRunner "androidx.test.runner.AndroidJUnitRunner™

¥

buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile("proguard-android-optimize.txt®), “proguard-rules.pro”
}
3
compileOptions {
sourceCompatibility JavaVersion.VERSION_1_8
targetCompatibility JavaVersion.VERSION 1 8
}

92



REVIEWING YOUR GRADLE SCRIPTS

};
dependencies {

implementation “androidx.appcompat:appcompat:1.3.1"

implementation "com.google.android.material:material:1.4.0"
implementation "androidx.constraintlayout:constraintlayout:2.1.0"
testimplementation "junit:junit:4._+"

androidTestImplementation "androidx.test.ext:junit:1.1.3"
androidTestImplementation "androidx.test.espresso:espresso-core:3.4.0"

# android '*.0- *)/ §). "*/H ) 0.+ §7 *)7"0- /$*) HI*-C /5*)
B ) 0" 287 0. M. K.0- 1 2# - [# +0") . N < IxCH# id
"com.android.application® '$) [//# /[*+, *0+' 2$/#/# classpath'$) !-*(
[# +* [i" 1 'build.gradle 7' > 28" 3+*- *( *I/# .+ §7 1'0 .

7)) /M. *.0- /A ) 3. )

#5. build.gradle 7' '.*# . dependencies '*.0- > # - ./# dependencies
"*.0- $) /# buildscript "*.0- §) /# /*+0' 1 'build.gradle 7" §.!*-'§ - -§ .
0. 4/# 08 +-* ... /# dependencies '*.0- §)/# (* 0' (. build.gradle
781k - -§ 0. 44%0- * D/MH /1 0> 28/ &« (- *0/
$--$./-D/H #+ >

Requesting Plugins

# 7-./'%) .9%) app/build.gradle 0.0 "4- ,0 ./1 -$*0. +'0").> # ') ./# /
4*0 /[*[# [*+0" 1 "build.gradle 7" .+ $§l4-)/, -*1+'0"%).; 0O/ /#*.
-5, Y#L ()4 6 -)+0").; ) 4*0*)'4) *<C */# O 0.8
4*0-+-%4 ["*2) 4*0# 1 (*- (* 0" ./# )40./app; 4*0 (§"#/)

$6 - )/ (83*1+'0").+ -(C* 0>

. -.07;, #* 0" (. build.gradle 7' ./ -/.*6 28/# plugin '*.0- /*
D S§ /1 2#/+0"). - ) :

plugins {
id "com.android.application®
id "kotlin-android*

[}
g 1 ) [ OFY) Y)Y xRV H -] -+ 1280 - ,0 L 1#
com.android.application +'0"$)> #§./ # . - ' #*2/* 0§ ) -} ++0
# - - *[H-*+[8*).# - ;.0 # .com.android.library/*/ # - ' #*2/*

08 ) ) % S --& 0/) -4 L-4+* /28 #1 /' /%) (0 0.H)"
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com.android.application>

*'9He . +-*h /.28 '.*- ,0 .//# kotlin-android +'0"$)> #5./ # .
- N2/ QS F) * o+ 80 A E *) 3% 08 DT )
) Kb+ /)

Android Plugin for Gradle Configuration

) *# CSCHE ) - LR *)TU0- /§%) §) app/build.gradle$. $).5  /#
android "*.0-> #/ *)7"0- ./# ) -*¢ 0" I*- - "/ #)"Y/#

[ §. 1 #*24%02 )/ 4*0- ++/* A G Sl @72l 0 R R ] O .
/>

)/# <-4 #. '<.0- )" /0,3 *C+ D )+ [ (F ++.28" *)T7M0-
0./ V24D M - - ++ * s

android {
compileSdk 31

defaultConfig {
applicationld "com.commonsware.jetpack.hello™
minSdk 21
targetSdk 31
versionCode 1
versionName "1.0"

testinstrumentationRunner "androidx.test.runner.AndroidJUnitRunner"

3

buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile("proguard-android-optimize.txt"), “proguard-rules.pro”
}
I
compileOptions {
sourceCompatibility JavaVersion.VERSION 1 8
targetCompatibility JavaVersion.VERSION_1_8
b
kotlinOptions {
JjvmTarget = "1.8"°
¥
}

Package Name and Application ID
)/# +- 18%0. # +/ ;2 . 2/# //# - §. package //-$ O/ *) [# -**/

<manifest> ' C )/*1 ()8 .5) M) S /28 - 2C * ") -
L 28
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# packagel 'O '.*. -1 . ./# 10'/1'0 ™4*%0- ++'§ /%) > *2 1 -
40 HY*1-$ §; ./# ./ -/ - ++ * ;1§ ) applicationid./ / C )/$) /#
defaultConfig '*.0- $).$ /# /android '*.0->

#++% /%) 8. 0)8,0 § )7 -1*-*0- ++, .0 #/# [

I)*/2% ++. ) I DM . C 18 1. C BC 28 1
. C S8

I)*/2% ++. ) O0+™*  [x[# 4 [~ 28 . (S 15)
K) *M# - $./$0/5) #)) . C4# 1 /# . C S/ )L

SYLYEEY . A T S [55) 284 -1 - ) *LxC
*C ) (M40 *)F <0 [ S8R KL ) § ) R
DY I+ [ FURC K- 1R

compi leSdkVersion, minSdkVersion, and targetSdkVersion

&) # 4+ -/-X 0§"- *0- 2 $.0.. [ F) H/*1 1
P12 -)OC -.8) 8 /)") 2 -1 -85).%1 ) 5
Y2  t1t8 - ] e

J 1-4CH-1-8)% ) % K> ) -*§ Q5. 1" SwL
J 1-4D)*1-8)* ) -*§ K> ) -*§ YRS. 1" SXL
J *C +/#1-8).% ) 2 K> ) % BLQ2 . 1'RU; O/
) -*F LT 2 . 1 "RVL
0. /#*. "1 /M- &4+ D/ (* 0 (. build.gradle 7' -

compileSdkVersion; minSdkVersion; ) targetSdkVersion>

compileSdkVersion$) $ / .2# /1 -§)* ) -*¢ *2 2 )/ /* *(+§

"D ) MR -ACFI T 38D ) RS TR TSC
K- b>xC - L28" 1§ " /x0. /<GS B 0/) 2 -5 28 )
0 "4 /# - 1% ;2 . [/# compileSdkVersion /* r$-"4C* -) "1

O# ) J+-*0 /)1 -§)* ) 5>

minSdkVersion$) § [/ . 2# /S.[# *' /1 -§%)*1 ) -*§ 4*0 - 28" /*
O++*- *§14*%0 - *)'4 0++*-/$)" 4*0- ++*) ) -*FF WQ ) ) 2 -1 -.§%).
*1 ) -*§ ;4*02*0" . /4*0- minSdkversion/* 21 " - 1§ . 28"

§ + T FI T A*0- ++ ) 4%0- ++ 28" )% ++ - H T4 <~ ++
TG ) DR R I S S AP
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targetSdkversion$) § / . 2# /1 -.$*)*1 ) -*§ 4*0 - /#5)&S)" *! . 4*0 -
2-§/8)" 4%0- * > 14*0- ++'§ [$*)5.-0)*) ) 2 -1-§)* ) -*§; ) -*3
C4 **C )" I*[-4/*§C+-*1 >+ /5 §8/4*14*0- *  28/#- + [ /*
#HY'.C DMHEDH)Y2- ) *> *21-1*C + £ ") )/,

)*2 4. /# targetSdkversion 0.0 "4§./# . ( 1'0 ./# compileSdkVersion
B2 0+ / *g* /g C/# .CHBCTHH . C1'0>

* #/18) -/ *3;4*0C 4. H#. 1'0. T7) 28#*0//# version .083;
. compileSdk; minSdk; ) targetSdk>

Version Code and Version Name

# defaultConfig '*.0- # .versionCode ) versionName +-*+ -/§ > # . [2*
1'0 .-+ .)//# 1-5%).*14*0- ++'§ /[$*)

# versionNamel 'O §.2# //# 0. -28" . I*- 1-§)§H § /*H+ .'W
#)". ++ ) # A [R-> # ) 2# 11 -./-$9)"4*02 )/;0.9)"
2#/1-)y (O"*)HoC D41 #1402 ), *2 1 1% 0./*C -
O++*-/ +0-+*. . 4*0 #*0" # 1 )" A CHILS . 4-" -7 -1#)
0.D"/# . C /)" "*F/# SC»

# versionCode; *) /# */# -# ) ; 0./ YD/ ") ) 2-1-8). 0./
R T N W W T W S S 2 S L YL
*(G+- #1-5) * * )2 [ 1-8) * * HYyH. /"
++'§ /§) /[ -Q) /i) 2 §.9) YO+ /> # /445 " ++-* #
./ . -11# 1-8) * [1) ) -CH¥28# #+*0/)-" . *
A¥0- ++'§ /X)) HFOMH A0 ) #5%. )R - *)1 ) $14%0 254 0-5)"
1%+ );4%0 )" 1 /# . ™) ; 0/2# )4*0 1 /*+-* 0 /$%); /# .
/1§ 0/ .28 C Il -"- I'®

Other Stuff in the android Closure

# android '*.0- # . testlnstrumentationRunner ./ / C )/ 1 2 2§" 3+'*-
1 C- D DO+ *()" # +/ - /*. #*2/ [H" 2*-&.>

# android '*.0- ".*# . buildTypes '*.0-> #§. +-*1§ ..+ §7
*)7"0- /5% 1%- $6 - )/D OF /4+ E.0 # .debug!™ 1 '*+C )/ OF . )
release !*-+-* 0 /§*) 0% > # 1 O/.+*18 /MH ./ -/ -+* /] - 7)
A @ I I
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# compileOptions ) kotlinOptions '*.0- .§) § / /# /2 2 )//1# 1 )
*') *(+ - ) - RY 4/ * > #¥ 4 * #. 1)
L) JH)RYS D) 2 ST ) S 0+ T I#. 8O

Libraries and Dependencies

*0"#'4 .+ &))" H ) NI C& 0+ ) ++ *C K M#-
F0- |

R # .*0- /#/4*0 ) + *+' [# [4*08)*2 - 2-§/9)" 1*-/#S. +b

S # .*0- /#/ *C .'-*(4*%0- compileSdkVersion; - +- . )/$)" /#
) %8 /# 14%0 - '9)&)" /™

T LA ) AoVl e+ ) ) S s # L - oS
281 ) 4 ) +) ) ) Y 1+ - CW-7-C ) KRy
1-4C* -) )-* ++0..%--§., ) - ++.0. - $--$%00

>C +0- 1/ #)S ) DL +) ) S - %/ $)build.gradle
7" .9%) dependencies '*.0- > # 1 . )/2**/# . ) /H. # +/ >

) dependencies '*.0- ++ -.§)/# +-*t /' 1 'build.gradle 7' ;§).5 *!
buildscript '*.0- =

dependencies {
classpath "com.android.tools.build:gradle:7.0.2"
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:1.5.30"

// NOTE: Do not place your application dependencies here; they belong
/7 in the individual module build.gradle files

}
eSS 28 - - 0", < 1O *0 - 240+ ) §)"0+)
) %8 - 0" ) QK- 1T - 40 SH - +0"). /T

440 C 4 ' //*0. §) /# 10/0-> */) 0. -. 28" **0.  */) +0"§)

*2 1 - /# dependencies '"*.0- /# /2 [ ) [*/#)& *0//# (C<./5. 1# *)
$) *0- (* 0' (. build.gradle 7' ;.0 # . app/build.gradle; .0 # ./#5.*) 1-*(
# -l -+* [

dependencies {

implementation "androidx.core:core-ktx:1.6.0"
implementation "androidx.appcompat:appcompat:1.3.1"
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implementation "com.google.android.material:material:1.4.0"
implementation "androidx.constraintlayout:constraintlayout:2.1.0"
testimplementation "junit:junit:4._+"

androidTestImplementation "androidx.test.ext:junit:1.1.3"
androidTestImplementation "androidx.test.espresso:espresso-core:3.4.0"

- - - - 4+ FV ) )
J implementation . 4.D# - §. +) Y4 2)/ /0. <-4 /0"
++E
J androidTestImplementation . 4. D# - §. +) )4/# /1 2 )/ /*0.
I*-/ /$)"E

J testlmplementation . 4.0# - §. +) )4 2)//*0. *-7?
JSUHIMA 86 - )14+ <V S)VE

K2 28" 3+~ [# $6-) . /2 ). $) D0+ *(D)" # + |

O-./ -/ -+-* [# . §#/ ./ 1 C)/.9$) app/build.gradle // (+/§)" /*+0" %)
+) )8 .S

Joo#- -8 <) 2%" §. 0..)" /#*. **)

J 2% - [§ /* *['))Korg.jetbrains_kotlin:kotlin-stdlib-jre7 )
androidx.core:core-ktxL ) 2§8")*/ . )§ +0-0 1 +-* /o

J # constraintlayout ) appcompat + ) ) §. - .+ $7 "4+ -/*

I+ &) - 1*0) /). -) ) -* 1>+ )H, 28"
4 ) HT,08 §/ <V [H FRETF)KL -2# [ # . *6 - ) #*24*0
0. 1# ©
J # com.google.android.material :material *)/ §). /# /-$"
) )R- ) K 2#8#2 .2 $94 &)/ # 4+ -*)

- *0- .
* [ 'S8 "4 4*0 28" X - SC - 1 (. IF IS, . 0.+ #
C)URY L#14*0 - )X [0 "40.8)"K > /4 FileTreeQ *) L 28"

el Y R S S N O TR . . YA

*CCDHH ) A o+ 1+ )/ - ,08- §6%) "% - § o
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O-./ -/ -+* [# . §*1 * . 0)#*-.*%0- .. (D§./;) -
08 $)./-0 /8*)> ) ;2 ). [# ++-0)DD"*) 18 * (0 />

215 ) %8 8.)-0)))" S [AME] S ) *H# - /06 ) -*
10 §% * (8 L H )" KO- K [ FCH)HE L ) K H)-0)0

YIS, #5228 & S URR& [2# 1 ) X [0 §%5. 0§ §)" 1*-0.
Y #22 ) 3 (0) M 1*0/+0/; 4%) -0)DD"Y*) ) ¥

What We Build

SCH 0. ) )2 - 08 )T ) +b .0 &H# 810> # /44
YU ORQHES 28+ §5 L ) 5% ) %S 0% ) ) - -
0/2  )§)*- Mx =% BC D

FC A Q) ) BDL2# 1450 - - TS ) s+ #4424
*' ) ++ 0) ">

APKs

Y S )R 30 U h 281 F) ) ) K
18 ;) ¥/8.2# /14 18 -0).

) SHS1> %0 ) 0)+ &*) 0.9)"4*0-1 1%§/ 0)  [** [HA0"#
2 28" . I -*+55Y 1= ()4 . -8) 8. # ] o

# 28" *)/ 9)-
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J *O_ *(+$' *

I *0-- .*0- .;0.0 "49) /# - *2) D *(+% EI*- /

J o *0- QO . nx) DECGH E-C/

I - ") *0.7 .

#5.9) 0 L)X )'AH H).H 140 - [ 4*0-. 'Y 0/ < /# /06 /# [4*%0
29) 0+0.)"-*C'S --§ . /# /] - + -/*14*0- ++ (* 0>

App Bundles

# Y/ *)4$.2# /7 ) ) -*% 18 -0).; 0/0.0 "4%/$.2# [ ) -*§ ++
1"+ -.40 '$.#» *00. ) -*¢ /O $*/* - [ [# 1-* (4%0- +-*h [/

) 4*00+*  [# [ [<#ET 4 [ ok -+ 55 0/8%) #)) o #
"4 [ kX -8 ) 8.8 0 L I# /0. -

*Q 2§ H# - FR [0 *O/D 4+ 0) T .E L) /) Sl> ++ 0) . -

SR RT3 28 - ) [ FI2H [ ) ) 28
ST ALY 18 > < 3+ (- =) C4#1 9"
[-).1 P C)AT)0 " L Of/# 0. - /445 "40. . F)4*) *-[2%' )"0 "
1) /- ). /55). ) *# -1 )"0 " 10.// & .0+ $.&.+ ) )*1°0 /*
M 78) $18 0 *0. > ++ Q) ' . "R2 RRM x4/ gx X)) 4*0- # 1

I CT#ME) ) 80T 18 . ) 0. -o

*¥2 1 5 )*24%0 - )*"*)" -§) F)/[-FFL - 2# [§.5) 4%0- +b KT G5 H#Y
RO L) FCCH)2# M #4 ) - 1 -2 C4*%0- ++K ™ 0)) L. A4
)0t L4 <) 8. 0..2# [# - [# 4 (§'# YA/HE)" [* 4*0-  ++ *-
*# =28, (148, # 18*-> # [ *0" o f# - ) T/R-1-[# ) 7%
FC -+ -1

*O 28" ) [5OSR 4R0-. CI2# [# -1 ) TILKL 4+ 0) * . *0/2 §'#
I §.85 K| IO L R # ] [ ++ 0) ' .28 - 08 1%
) 2 . )" S8 0/ [HFOUHME 4 /%~ . -[)"S) 0"0./SQSR
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Where They Go

#)4*0-0) 4*0- ++§) ) -*% /0¥ - /. ) E) WSS W2 2
#/ 28" 29 0+9).§ */# * 0" (. build/ $§- /*-bbuild/ *)/ §). "
[ FURO[+0/. <) [# 08 +-* L # D" #H ("I C

HelloWorld
.gradle
idea
app
build
generated
intermediates
kotlin
outputs
apk
debug
£ output-metadata.json
logs
tmp
i/, HIY C D)8 /%) )8 .build )( (.-

+ §7 U4 2# ) 4*0 ./ -1 *6;4*028" 7)) [# $) bui ld/outputs/debug/app-
debug.apk> 4 1 0'/;/# 7" ) C 28" . *40- - " (0 ) (C;.*F

Yapp/ (* 0" 2§) .0+ 28/# ) 28/#tapp®) /# ) (> ) ; 4 107,4%0

- - )" 0" 0% B /# .*-/*' 0% [# /4*0 . 1™+ -28"0. 1 )
x I 2%) .0+$%) debug/ $ /*-4 ) # .debugd)/# ) (>

Building the APK

*0 ) ()0 "4 0F /# I YAKC H#*0"#1# 08 ()08 ) -*8
0§ *- 3 Q&+ 40 QHI2 Y IF K] V- [ /F ) 45 [#

oo /)T )*-) -4 0" ;. 08 _ 08 0) " KLF o KL_
0§’ KLI*C/# ) 8 /0D IO V- 12CC).; D* ./
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& #7404+ 28) *2 #F0T ++ - ))*0) " /H# - .0

@ Build APK(s)
APK(s) generated successfully:
Module 'app’: locate or analyze the APK.

/RN (DE /DY) -0 HLQ /4 -Lh-

Analyzing the APK

Y KU D&M I* U8 <D) A5 EM >

) %5 /0 %6 -. ) ) A5 RS R LAY 38R L R -
3 [A2# 18.9) I# D) R UKL RS %0- L KA*0- *
I T R ) R A R W 1

) 45 -8 t- [1R- L )U2# - [# o+ * D
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* )" O+ /# ) 45 = S - S &M ID) A5 E&IFC - # 08 *-

w08 ) 45 I YABC> # '/ -28" §)"0+ /445 T
HREL LG R R 4RO X)) 18 [ JHFOVHIH builds S P<-40% Lt ] J#
[# 14502 )/ 1% ) 45 -

Select Path

Select APK to analyze

aAr® X | O & Hide path
&
generaea
intermediates
kotlin
outputs
apk
debug
[ L app-debug.apk
logs
tmp
libs
SIc
build
gradle
Drag and drop a file into the space above to quickly locate itin the tree
m | Cancel | | Help |
$17, HK9 ( )DE ./ D)8 b D!
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# ) 45 - /#)*+ ). D) - #]
app-debug.apk
com.commonsware.jetpack.hello (Version Name: 1.0, Version Code: 1)
O APK size: 4.1 MB, Download Size: 3.5 MB Compare with previous APK...
File Raw File Size Download Size% of Total Do...
o classes.dex 2.9MB 27TMB B82.9%
> res 2425 KB 2349KB 7.2%
resources.arsc 690.3 KB 156.7 KB  4.8%
o classes2.dex 119.3 KB 106 KB 3.2%
> META-INF 57.3KB E29KB 1.6%
> kotlin 9.1 KB 9KB 0.3%
o Classes3.dex 1KB 1002 B 0%
- AndroidManifest.xml 825B 825 B 004
$1/7, HL (D¢ .7 98 ( 134,

# .-l -+ L . TV T #. (4. (-TH-T )+ #
* )/- "4 *QO®H #/5. 0. :

Jo** -/ -+* /.90 KIFLYS - S8 L)
o)== 0" 08 * ) %)/ 0)0. JOB!I-FC/HF. S - S

2§ RHG ) [* HFD [* -l -+ QO H - H KR

# /" #2.0/#F - &F2)FI2# - [H + "5 1) -

J # dex7' .0 ) ;2# - -"1);/# kotlin/ $ [*-4 0 - + . )/
4%0- *(+8  * o K[ 14*02-* 2# /2 0 * (") -/ 1*-4*%0
4 ) -*§ /0§ ) 2# /40" /-2 - § .
J # res/ % [*4 ) [# resources.arsc 7' - +- . )/ 4*0-- .*0-
J  # Androidvanifest.xml 7' §$. 4*0- C )$! ./

28" 3+ J# L ). QO # (- L= /#H FR ) #+4*0.  #%24%0
¢#l C & 4*0- ++ . 0
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#)2 28 ) -} ++ 0 #0)&FN*O-/C 5. .+ )/ )" IHE. ++o *C
*H 8™ C )0 =+*8)" [ /# ) . DS 1 -A/H)" 2%-&. .

3+ [ > O/ < RV D)S. O/C ] 28#/1 .. L # 1] .*0-D- E
L) DT-C#H LA >

SIS V) ;C L& K& NIH A+ RV 12 #1 ) - -
+* /) #2/+-0)/# OC

Instrumented Tests
#- - 25 QWA R D) ) ) RS 4

31 )J0C ) 1 ;28 #-0)8) ) -} *) 1§ *- (0" /*-
3O 2# #-0) *) 4%0- 1 <+ )/ C #) *- ¢ -+

Y/ 1.-0) QO #! ./ O//#4 Y*I.0 .CO0# 0. [#4 *)#1
LR L D)) KL ) K ko 3 (#2882 <0 [ ./*0- /4

<18 > C-18 QO o2 )AL *0- $sax ]

Y. 0.8)" ) K RO > Rk 2 ) $.-0C ) T o

TR G A G 3 T V2 I & /N AV ERN "I R

A0 (8- A LS ) ) o

) M4 - (-93%';) D /.4 Fy4 *C. (5.0 24/#
Ltk [ 0. 7= %) 8).-0C ) 1 1>

Where They Run

DX *1)0C ) 1 1.287-0)%) ) ) K 1§ *<- (O /<o *-

105



TOURING THE TESTS

4%0-*2) + -.*) '/ ./-0).;4*0 ) 0. /# . C 1§ .* (O /[*-./# /4*00.
*- )0 "4-0)))D"/# ++

[ ] (A F))0%0.8) M- /YK L. -1 - 280) /< *)T0- f#

1% 0451 -0))D" ] . %) . -1 - (O <> *C #1580
O# . &' W#L ] + §54- §4 1§ * 240 * . 9/
Cel e - #ROT - S L LS R HA0ER2 5 F)TU0- [#

) K5+ D)
What You Can Test

0. 450 - -0)))"/# [ .1.8) ) 10° ) =% Y)Y );4%0 )/ ./
YAl [ [4%02 ) *0# 1 [# 10" ) % [ 4%0- §.4%. %

*2151->C + 8 ) DL H - 28 8. L F2# 1400 ) -

J QO /*-. *)* 0/ 1-4/#)" *O/# -2 -> * 3 (+ ;4%028"
)*/ YR - )40 /-2 C) -4 T2 -5 L)
Q0" /*-8.)*/8) *CO)§ /§*)28/# Y4 /0" "[F2 -
I *02)/4%0-/ ../ -+ [ "> ) ;1)D#-2-:40(C4
) /RS )T 2# 14%0- ATt N\ H #H- 2 - 40 * )/
KN - 2 - ) 28 18 (- 10-)> *- 3 (2 §) [# *-4
40 *0" /[ ./ /)" /0 < <) [ 1§ I-* 15 ;40 ))*/
"0-) M# + $. 10128 -10-) ;. §.9) 3 / 4%/.
1-4) /0->
JODAMLY 18 # LK) L IF# -2 - #- [0 )AL) (O /-
28" GBS *) LI FVH - 2 - #- LSS > ) IH L -4
NH-2- #- [-855.28-,08- O/ / /-0). -*<.. 9 [
1 > QO /. /#7128 -9 [/# 1-4)" #- [-8./8 0

What the Starter Project Has

B o] - XY YRR AH L DRI DXE K[ KI 1% 450 Of§/# .
SCE -8).J-0C ) 1 .10+ - 415 4%0 /* -0)>

The androidTest Source Set

.2 .2 %=/ **&8).J0C ) 1. * -8 .§) )androidTest/
§- /& #.5. + -/*/# main/ §- [*-4[# ] *)] $).4*0-D- 'E ++'$ /$*)
* SandroidTest/$. D.*0- . /E/# /28" 0. *)'42#)-0))H)"
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$./-0C ) [ ./> # ./069%) /# androidTest/ .*0- . /28" (). $ '0 9
4*%0- ++ 2# ) 4*0 #5+ 5

The Test Class

.5 FUH - 4028 7))  jJavas 8- -4 28# 1+ & C/H#H)"/#
++'§ /8*)  *14*0- ++, ) ) ExamplelnstrumentedTest 1 *- */'0) 7' >

HYIL0 - / )2+ [, ) 4*%0 #F*. 2# [# -*-)*//[*# 1 */'Y)
O++>-1 17 1 #8528 [ -Q8) )*/*)'42# [# - 4*0- MainActivity$. ) 1 *-
*'9); O/ ' *2# /# -4*0-/ ./ * §.§) 1 *- */%)

# %) " L8184 -
package com.commonsware.jetpack.hello

import androidx.test.platform.app. InstrumentationRegistry
import androidx.test.ext.junit.runners.AndroidJUnit4

import org.junit.Test
import org.junit.runner.RunWith

import org.junit.Assert.*

/**
* Instrumented test, which will execute on an Android device.

*

* See [testing documentation](http://d.android.com/tools/testing) .
*/
@RunWith(AndroidJuUnit4: :class)
class ExamplelnstrumentedTest {
@Test
fun useAppContext() {
// Context of the app under test.
val appContext = InstrumentationRegistry.getlnstrumentation().targetContext
assertEquals(''com.commonsware. jetpack.hello", appContext.packageName)
¥
}

# 01 ,081 " )/§.)* (O #™*)" =
package com.commonsware.jetpack.hello;

import android.content.Context;
import androidx.test.platform.app. InstrumentationRegistry;
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import androidx.test.ext.junit.runners.AndroidJUnit4;

import org.junit.Test;
import org.junit.runner.RunWith;

import static org.junit.Assert.*;

/**
* Instrumented test, which will execute on an Android device.
*
* @see <a href="http://d.android.com/tools/testing'>Testing documentation</a>
*/
@RunWith(AndroidJUnit4._class)
public class ExamplelnstrumentedTest {
@Test
public void useAppContext() {
// Context of the app under test.
Context appContext =
InstrumentationRegistry.getinstrumentation() .getTargetContext();
assertEquals(*'com.commonsware. jetpack.hello™, appContext.getPackageName());

}
)

The Annotations

#01 ) X)) USH.<vE /.. - 081t )R -# ) )0
AP
*g# 1 )™ ' ..;) ( ExamplelnstrumentedTest, ))*/ / 2/#

@RunWith(AndroidJUnit4::class) ))*/ /§*)> ) -*§ +- . )/'40. ._)§ U!!*-
$.-0C ) 1 Ao #))SYIT. DHY N ) - S+ )4 <

) -*§ /0 §$*./061*--0)))"/ L. W /# /. .. DD R
H#*0' -0) .+ /)0 LD

*/#  §/§%). *| ExamplelInstrumentedTest# 1 *) ( /#* K*-10) /§*);9)
*'9HL /5. " useAppContext(); ) ¥§. C -& 28#/[# @Test ))*/ /$*)
[0 ) XD F) - (- *U /. eTest C /#* FIO) /5%)o # )Y/
*C.8C *-0)/# 1 1. ) -*§ [0 $* 28"

I -1 YD) Fax0-/ ] .
IR K% aTest ( H#E FI0) [5%). %) 14 18).1)

I o= L )M# -8 *4*0-/ . ..

It YA - *U I @Test ( /H#* CFI0) [5%).K) 14 1) 29).0)

I ) KF):0)/8 R @Test ( /H#* FIO) /5%).#1 ) 3 0f
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The Test Code
*? 2# /§. useAppContext() / ./$)"B
) /-0/#;,8/8.)*/ 1 /9" 1 -4 (O #

28" 3+%- 2# [ Context$. _ S/' [ -§)/# **& *[# (*C )& §%)
USH I xS

J ) D"/ 2# /*0- ++'§ [$*) §.; 4 )" getPackageName() *)
Context
1T 28 M-S (T 3+ [ 10 *

com.commonsware . jetpack.hello

assertEquals() $. .0++'§ 4 YU ) 281§ /4 /[ /8 /# /210 . - )*/
,0

28" 3+ (O # (- *O/ IU ) #2284 (*- ' 1 [ ..
O #' [ -§)/# **&

How You Run Them

"L *-10) [84);4%0 28" )% 5 )™ B+ $-D-0)ES *) §) /#
"o/ -E - *FU/H * §/*-

@RunWith(AndroidJUnit4::class)
4> class ExampleInstrumentedTest {
@Test
13 fun useAppContext() {
// Context of the app under test.

val appContext : Context! = InstrumentationRegistry.getInstrumentation(
assertEquals( expected: "com.commonsware. jetpack.hello", appContext.pac
}
}
$7, 1C9 (Dt ./ D8 DL ../ (0 -4 )
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'S S)" MH# 28" "2 4%0 /% -0) f# /8) $18 O '/ ./  /#* FIO) /<) -
05 SR N B L LS W W VAR @l

@RunWith(AndroidJdUnit4: :class)
» class ExamplelnstrumentedTest {

@Test
[ N J— [T | R . . ——— S S 1 [
» Run 'useAppContext() Ctrl+Shift+F10
# Debug 'useAppContext()' app under
@ Profile 'useAppContext() text! = Ins
" Create 'useAppContext()"... ed: "com.co

}
}

a7 (D)E D YL )R K (1), I(¢Q - 7( H(

SC8 4 - 8. D-O)ES KYS) U0/ =) /<M ) (1F-0) UKL
[ J10) Y. M S S s = Lt 1] S %),
D *0 " G-0)E+ - *1*1 = +48)" "= ) /-$ )" :

17 @RunWith(AndroidJUnit4.class)

8 P | public class ExamplelInstrumentedTest ﬂ

@Test

(N 2 public void useAppContext() {

// Context of the app under test.

22 Context appContext =

23 InstrumentationRegistry.getInstrumentation().getTargetContext();

[ I o B R T

25 assertEquals( expected: "com.commonsware. jetpack.hello", appContext.g
26 }
27 }

07008 () HE DLQ ../ (-4 0

K #4S./#-  $6-) B_.& **"
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S G R Ry

3+ > 2%,

. C 4.08
D-0) *)7"0- AX)EM [ )-0) "*1/# §)./-0C )/
145, CO#' [ -8) I#

> oxo!

iriréi>

What the Test Results Look Like

#)4*0-0) [/ ./ C #* *-
H# O /> 1§
#. 28" #*24*02#8 #/ ./. .0
# )+ 28 - )
) -

Run: ExamplelnstrumentedT...

> @ B E I

@ All Tests Passed

VAN - I

* [# D"

/.
L 4%0 28" 1* 0.5)./

)
/0 $*. *0/+0/ 28" - 9 [ /# [

OE=

/7 HY YL /

EC .. " 2814 -

) 2#8#/ /. 1§ >

/0 & '/

—-0ms

@ Tests passed: 1
Testing started at 1:30 PM ...

10/27 13:30:35: Launching
ExampleInstrumentedT. ..

$ adb push /home/mmurphy/stuff/CommonsWare
/books/Jetpack/samples/HelloWorld/app/build
/outputs/apk/debug/app-debug.apk
/data/local/tmp/com.commonsware.jetpack
.hello

$ adb shell pm install -t -r
"/data/local/tmp/com.commonsware. jetpack
.hello"

Success

APK installed in 2 s 359 ms

$ adb push /home/mmurphy/stuff/CommonsWare

/books/Jetpack/samples/HelloWorld/app/build

/outputs/apk/androidTest/debug/app-debug
-androidTest.apk /data/local/tmp/com
.commonsware. jetpack.hello.test

$ adb shell pm install -t -r
"/data/local/tmp/com.commonsware.jetpack
.hello.test"

Success

APK installed in 991 ms

Running tests

$ adb shell am instrument -w -r -e debug
false -e class ‘com.commonsware.jetpack
.hello.ExampleInstrumentedTest' com
.commonsware. jetpack.hello.test/android
.suppart.test.runner.AndroidJUnitRunner

Client not ready yet..

Started running tests

Tests ran to completion

-/t -.

) # & &) §-

oM [o4%0 ) . 0+
[ .1.8) 4%0-+-%4 [ 1%

[*2-81 | .. 1%/

0./*(

L= IS I# )1 0.9)" %) [# *0/+0/5)
*)/# D 0)ELS 28) ) -*

/0

.0 ;)

& o[B8

-/b.-

v $ gk)>
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LSSl 0# . (ST LR L (L R < -
#  ++'S /§%)  [*this.is.wrong B 4*028" . /# '§$ [ /) [- *)/#
1) S EFI28 12 ) 2-%)*) 7 -$H#-

Run: ExamplelnstrumentedT...
P @@= EZ = 4+ B &% ©Testsfaled 1 —28ms
(JUESREEE _ . APK installed in 1 s 277 ms
=n S] c_om.commonsware.letpack.he 2 Running tests
© useAppContext 28

.
b

$ adb shell am instrument -w -r -e debug
false -e class 'com.commonsware.jetpack
.hello.ExampleInstrumentedTest' com
.commonsware. jetpack.hello.test/android
.support.test.runner.AndroidJUnitRunner

Client not ready yet..

Started running tests

X

org.junit.ComparisonFailure: expected:<[this
.is.wrong]> but was:<[com.commonsware
.jetpack.hello]> <2 internal calls>

at com.commonsware.jetpack.hello
.ExampleInstrumentedTest.useAppContext
(ExamplelnstrumentedTest.kt:22)
<14 internal calls>

at android.support.test.runner.AndroidJUnit4
.run( )
<10 internal calls>

at android.support.test.internal.runner
.TestExecutor.execute( )

at android.support.test.runner
.AndroidJUnitRunner.onStart
( )

at android.app
.Instrumentation$InstrumentationThread.run
( )

Tests ran to completion.

0,060 (D)E /D8 HLQ # - -Lh-

)S .. -/§%).; .0 # .assertEquals(); 28" +-*1§ *C /§. . [*2# /2 )/
2-%)" #*2)) . &/- ) I# [ .]*0/+0/-

org.junit._ComparisonFailure: expected:<[this.is.wrong]> but
was :<[com.commonsware. jetpack.hello]>

-;2 . #/2 3+ /| this.is.wrong; 0/2 $)./ "*/
com.commonsware . jetpack.hello; ) .*/# [/ /! § >

About That testInstrumentationRunner

&) MH_# A+ -*) - "2 2/#.'%) §)/# defaultConfig '*.0- :

testinstrumentationRunner *androidx.test.runner.AndroidJUnitRunner"

# testlinstrumentationRunner$) $ / .2# [/ * _#*0O' 0. /* 3 0/ I#
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Y 0 (Lo #0)) -2 HE- S L) - -0)) -Ix
.J-0C ) 1 1> §50. [ G+ /4] S (I HE L 450- + 8.
1°0 28/# . %C ' VRQHE S - 4 <I8.8.)* 41 3-/# | /-0)) -1# /2
0. >

The androidTestImplementation Dependencies

O# ' --42*0" ' * #*20+ . ) androidTestimplementation + ) ) 49%)
MSIF 4 ) ) S L (R0 #1 RO+ FUER. - 4

androidTestimplementation "androidx.test.ext:junit:1.1.3"
androidTestImplementation "androidx.test.espresso:espresso-core:3.4.0"

# *) /# /.- "4- ,08- $.androidx.test:runner> #5.$./# '§ - -4/# /
.0++'S . /# AndroidJUnitRunner ' .. ) */# - *- ' 0 [ 1*-2-§/)" )
-0))$)" *0-9)./-0C ) [ .1>

# */# -*) §. androidx.test.espresso:espresso-core> #§.§./# *- *I

e LR %2 0TS - 41 2-4)" [ > *2 1 - *0- 38./8)"
./-0C) /.0 * ) [0 T4/ A LKL+ 50 -+ ) ) 48
0) ..-4//# CCY> 28 *1- .+ . *O#'[-DH *&
Unit Tests

B - <UL - 00 > # A0, YU 28 # 0. . . *(C
N0 2# ) 1 - Ak [ -Q) I $6-) 12 )
§./-0C ) 1 ..) 0)// 1>

Where They Run

W/ ..-0)8) §) *2.;C xo )03) ) X8> I A - .
Kl KV #1400 2%0" -0)8) ) K- 8) -4 1 K- K/ +-*y [ /H#HI#)*
/.1 "/ 08 9T ) K ++0

*0 )-0)0)/ 1. ¥)4%0-*2) 1 *+( ) ( #)> *0 ) '* )" [*
O/ S.*F) -l -* 2O S - D)

0. 0)// /. 1% S/ *1[# 2%&§) " /D" * *1L-/* ) ) -*
YI-¥YC )L 0)8 /. )-0) (- ,08 &4 '0.; 1 *+C ) ( #) *-
Ll S8 A VL -) ) RS #-2-0) 1) ) % (O /-
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2 C Q0)/ *F1-0)6C <L -# >
What You Can Test

%0 )/ JA%0-)F)E ) <5 0.8) ..U 184 §440./0.8)".0) - )Y
[ > %215 )4 % [#/0.. ) *$ -/ .Sl
+* RO

*0 )"/ LSS Q28 A/ 0. KLCFEDT )M .0 # . * &S
B4 R2A0/ - [ DRE ) K K [ . *)- ) Xt 2 -
450/ HIH (F & H2/[5- %) K+ S0 - (B

What the Starter Project Has

O- ./ - -+* [# . SC& -. 1% .1061%-0)8// /. .8 § 1*-8)./-0C )/
[ ;280 *C ST 5%) .

J  #- .9./-0C) [ ./."*%) ) androidTest/ .*0- . /;0)8// ./."*
$) test/.*0- ./
J )/ - .28#/# androidTest/ .*0- . /;/# - §. javas $- [*-4 )
com.commonsware. jetpack.hello+ & "> ) ;*) " §);/# - §.
DT L0 # . SC 35 ) ( ExampleUnitTest

The Annotations and the Test Code

) UOE 28 WH - §) 1 K- K'Y)-

package com.commonsware.jetpack.hello
import org.junit.Test
import org.junit.Assert.*

/**
* Example local unit test, which will execute on the development machine (host).
* See [testing documentation](http://d.android.com/tools/testing).
*/
class ExampleUnitTest {
@Test
fun addition_isCorrect() {
assertEquals(4, 2 + 2)
}
¥
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package com.commonsware.jetpack.hello;
import org.junit.Test;
import static org.junit.Assert.*;

A
* Example local unit test, which will execute on the development machine (host).

*

* @see <a href="http://d.android.com/tools/testing">Testing documentation</a>
*/
public class ExampleUnitTest {
@Test
public void addition_isCorrect() {
assertEquals(4, 2 + 2);
¥
}

YWt *)*)*-C "4 ] @RunWith ))*/ /55) *2 152 /8 +0/
@Test ))*/ [5%). %) [ (15 .*-10) [5%). 14 1 <) 14 [ 1. [* -0)

) *# 1 ) *)/# [ .].0. ). assertEqualsQ /* *(+ - /2*1'0 .
- 0 /D #.SC  H#  J8F X)T-C/#/S\S ,0'.» #././0.0 "4
.0 >

How You Run Them
*0 )-0)0)// .1.8) (O #/# . ( 24 .4%0-0)$)./-0C ) [/ ./:

IS &/ D-0)ES*)) 3/ /% [ ./ ( JH#* FIO) [§5) 1% -0)§/ '*)

IS &M D0)ES®)) /xS 0) RIS

I 10+ D-0) *)7"0- /F)E/*-0) " *14*0-0)8// [ 2# #2 28" .
CO#' [ -9)[# **&

What the Test Results Look Like

#)4%0-0) 0)// .1..4*0 28" )*  +*(+ - 18 * (0" /*-/*-0)
i C*y )W/ .1.-0) §$- ['4*)4*0- 1™+ )/ C #) ;)**) ) ) -*
1§ *- 0" /*»
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#428"-0) CO#! ./~ ) [# 428 +-*18 S8 -*0/+0/8) /# D O)E1§ 2 *!
) >4 [0 $*:

Run; ExampleUnitTest

I = R i @ & # @ Testspassed: 1 —5ms
@ ExampleUnitTest (com.commor /home/mmurphy/android-studio/jre/bin/java ...
o @ addition_isCorrect 5ms

Process finished with exit code 0

0 (DF D8 DO Se-) S S8 (¢ -

The testlInstrumentation Dependencies

)4 testimplementation ./ / )/ %) 4*0- dependencies §) 4*0- (* 0' (.
build.gradle 7' 2" *(+ D/*4*0-/ /. ) 1§ " 1*-0.> # %)

I 0/ testimplementation + ) ) 4§. junit-junit, 2#§ #+0". ) /#  )¥/
LD
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Introducing Jetpack

H. <GS M D (YLK Y RS [+ & ;2 #1 )*4] 8. 0..
[+ & 1" %S *OIBQ 12 224 I+ &S ) 2#/Y# . I* *
280# ) *b 4+ 1 FHQ )L A¥0-10/0- +* 1) M- RIS <R

What, Exactly, is Jetpack?

I+ &?5. -) ) O

YSQRY; ** /o /x0. f# [-QD [+ G-V -/ L ()™M ) *C
Y RL Y K[ )RR ) AR ) ()AL XY A )
/#*- / #)*'*"$ . ) /**'- # 1 $) *((*) $-:

Jo#4 - DML ) ) K 4+ 1 *+C )/
IR NG A -+ - F [+ &

Bo- $.)* 80" <D [+ BE/RRS - b )1 [*}OLS KL <1 - ) J#
S YL KU # o+ 5D [+ GE28")* 0. (O # . 1 -CS) M. **& ¥
0. LX) 2# 1. 4( I+ & CF K<) [+ &8

Um, OK, So, What’s the Point?

# 7-0 ) <% 18 s [ /H# #0788 /* -SQQY> 0% ) P ++
1™+ )/ # ) E)U XY - x4 - - /< S 28/ 14 T-. +- 18 2
SR T R . 1§ " §)SQQX *F*ro# ) 2*%-8$)" *)
) K A R 2#8 5 L) /K- 1520 L

Y HEL ) S e LR/ # . ) F0) 1R 248>
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Y 24 ()AL #)$,0. ) X #.2-/8 ) 5. - > )4
T AN O /D - A T N T V' 5.2 -
I AR N YRREES U N "s) VAR NI L D ! S0

Y EF) ) K b LR # L K KU ) 28 < *U I
W4 (8. - " L)< & K[*1§8.50.0 5

[+ &$. 2 4% /#DH&H" *0/ ) *§ ++ 1"+ )/ /H# ] 0C+. . *(C *!
VZ: 2 A >

#1205 [+ &N ) M. **& 4 3/ ) NS *)/H 0--)

- *CC) M8 L) ) RS Ay RV #SR-4 k- L
+0/8/8) 8. ++-*+-§ [/ +' > )./ ;2 [-4/*# '+4%0 0§ 0.9)" 0+@/*@ /
+H-*OH# A D) H - H# O *FN4  4 >

Key Elements of Jetpack

*[ 1 -4/#$)"$) [# /+ &§5.*1 .0 '$(+*_/ ) > OHS. *REI* 0. . *) JH*
PO QOIS e -
/<> - *CCH ) <Y+ 1+ )/ o

AppCompat

L2 Q) S-S, #H 5 ) S 8. *L-RQ4 - > ) -}
B L28# 1-4-" >

*21- ) -*§ 1 . *)*/"/1-4C)Hs 0+ [/ .\-*(/#$-
C)HOo! /0--> 1) /# JQHIFYAT 10+ ) O 1-S0T4 - ) MH# - -
+ )4 /Co,"/ Yo+ /> . -.07 ) -* 0. -.0. 2§ -)" *
) -*% 1-890 # m #)H)" . 1-*C-" . *-" . (4 .(C"*(4
U <) #)T LI CE L) ) K ) 2-%) 0 )
1.5

bt RQH IS L FE S IS0 ) -x0- 15 . ) - Q)1
LB B L TL =) RN ) XS # ) 4%0- ++-0). %) * -
18 o ok QLIS LTI AR 10) [5F) WA - 8 ) #

0.8)" ++ *(+ / ( & . 4%0- AN ¢ TR S T e
*310.5)" € )4 1 - - e [ 10 &2 - B R[S SYA 1Y
*6 -

28 $1 (- +HA/*2# [ ++ *C+ 18 ) 8- [8F) H#H [*AF0- ++
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§) )0+ *(§)" # +/ -

Fragment

CARO K YN 38 %)L F2) K ) H# 15 - )" %0, ' 4*0/ - *O-
Y HF2UF)IH - Y 29 +- 18%0. # + - [# ] ) Activity )
0. -[# [ ) 2 28 . -/ - %= UH2/F 08 ) 5 0. -9/ 1 L

2148 ()4 . 40287 28) 0+0.8)" - "C )L D))

§.4" 49)" 4%0-" 450/ - *0- > - " ). - 2- ++ -. -*0) ' 4%0/- .*O- .
Y MH-28 " 1> A+ GUH ) SSFL ST 184 28 # 86 - )]
Do - )E "-+ .Y 4 -"CDIH/0. . <S8 [ *4*0/- *0- . )

* 5 # 0. = L+ /KOS 28 28 #1xC- C) F - ") .
) B 3+ 8" OIF) ' 0. )M -1- Q< #42)
HE - P

i A AR G YR A ) V. Bl

Navigation
#oxC e HIE L Y0 L - ) L (- 1)
Yo - &F)2S L) - S&)IFRIE - - Yo - )+
O/f*) ) -10-)/*/# .- DIt 4# ) *F) F$) A ) Ik

H1# 24K FCELE)T S K/ F) 1055 D) L

/% 0 /%) *2 1 =¢DIXL. 1F *) * . ) *CAC.,08 >
Do x4 38)/ - )5 wR g [ R (FL X *LIE ] R <] 2% g §) [
- KO- 2# -8 Y

BT )S - cA+*1s L 244 - w2/l 1<C. - ) FL - )
1§ - .*0- ;28# ) 2 §*8) ) -* [0 §F/F 8.8 T IH*.
- .*0- . ) 45 /§)"4*0-) 18" /5F) 9*2>
28" 3+ JHS. 18" [5%) 'S - -4 .+ -/ *F1*0- §. 0..8%) *11- ")/
Lifecycles, ViewModel, and LiveData
L) K A8 L - ) R s # ) # g - 8-

Y . o+ 02-8 ) . A+ -0 C LA-)SY) 12 )12 L T#
0. --*//.#% .- p

119



INTRODUCING JETPACK

Y- M- )R/ S). ) R - A+ *IDF)TU0- /%) # )" E - ()
C5. )XY o+ LK) 5 4+ 1%+ )b 110-). ¥/ [# [ *0-  [$18/5 .
Y LU HLDN AT ED) A XC ) "KY*FY4 . *)0. -

Y 18 /55) OF KM . F)TU0- /5F) # ) > #)U*0-./ 1 L J# 0. -
K- )8 SR ) 0. -t S8 §12 kL 06

KLY )RR OYKD 4XG - [2% [+ &4 LR # + 24H .

I+ SR 2N 4
] ViewModel ' .. /# [# '+. () ) *0-./ [/ -*.. *)7"0- [5*) # )" .

o x2C LR - R)TU0- /7)Y # )L - R D)) ) -*S

++ 1)L R H -GS > ) [ F2*8*)  &M-*0)

M- %8 +%0- Do +¥)SLE 4+ ) +* )" 0. -§)+0/ 24 [# [
&"-*0) 2*-&$5. *)" D™ #.8. + D/ C) " DY F2) §H/ )

*37"0- %) # )" . (& $//# 10 # (* $8 O'hbLivedata* § /. W # ' 4

*0- ViewvModel B C & &/ . *C2# /1 §-/* *2*%&§) &"-*0) [#- .2#§

YD) - &FV/H 2% 0. - L # .- )R- 3 (>

) /HS. **& 2 28" 3+~ ViewModel ) '$! 4" #) '-. .2 " .LiveData
D M- D
Room

)4 ++.) [ D MHE W > *CC TS # DA CF - *-E
L SR ARY 18 > O BC L 1L - R

Bor ]2 %8 Nx( L Lkt [ B2 <
C-l s

I I R o R A TS TP ) T I ) D 1) 1
DU L) - ) b I oxg)y s, | . - ¥ -0
AQCF ) - o KLY R g o G2 Sty
2- ++ - -*0) S 1 IR SQHNAA*0- [ . F > *e( *2%g.
Y 4 28/# LiveData; /X # '+ 4%0 *4*0- /[ . F *)  &'-*0) /- >

R R N QO AN Y.

WorkManager

YASC 1% 2%&/# 12 ) [* **)  &"-*0) [# . # . [I*
+-1%C D) 0- BC> o FCHC . H2%&HETI2 ) F* )

120



INTRODUCING JETPACK

B+ )5 MA8) + ) DAVFC2# [ 1# 0. - CAK- C AL *§)™S) *0-

> *2#§ DO /*- - H#E K+ - [§%) - ,08- .0./*F * - - #-§UH)*2;
xS - gl L L - MR # ) 1 -4 2#%0-. 1)$1/# 0. -8,
Y8 # ++-§H )2

B # 1 ) ()AFOR). KL 4 Py (e,
J-$)"0./*2 - . WorkManager -§"#/ )*2 )/ #WorkManager *0/
&"-*0) 2*-&/* + -*-C ;H#H).# O [H/2%&/[** 0> #/.# O
C# . )+ AF)YBC KD *Y F)ED XY 1 41 2H%0-E /b #/
# 0 GH/ DS Y HE LS KD R 28 )4 18 8.
*)  # - -ED <Y 2# ) I# 13 $.*) §$ S />L # );Workmanager 2§"
=)o 2%& 1)8/H 0. -7 1 %0 >

28" 3 (§) WorkManager [*2 - . /# ) *1/# **&

Android KTX
# ) - S. . F) 1) M# L USAMS 1 8 %) 28/#
/S /A ) W A WL S 2

*/'$) $- o *(( ) ' )"O "ok ) _*$ 1 "%+ - "-k$)ll 1*.2 _ :
R S A ol B A N N T G = Sy
Lo o 2 0 28208 8 LA $)"0. %) 4. § A

) KUK JO- LS/ D3/ ).5%)10) /5B #.8. 2 4% 'S - -4 /*
10) /5%).K 1 C/H#* L/A*C *4 L 1F*) " .o * 1%+ -.098)"

4 o # 30).8)10) 7). - L C LA -1 28# # 10) [57).1# T
2 - +-/* /2 HE 0L D
) -8 §.  *" /) *L.0# 3/ )S)I0) ). 8D FC& ()
A LR ) ]S / §-/%0.>
28" . ) %8 * o 4+-D& [#-FOTHFO M. R

*0 )" ) (- *0/ 3/ ).$%)10) /5%).$) /# 0 3/ ).%)
0) /§%).0 # +/ -*1 & = (=) .U

121



INTRODUCING JETPACK

Testing
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Introducing the Sampler Projects
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INTRODUCING THE SAMPLER PROJECTS

Jo# 1 +-* /S F#I+GFEY > *CE A CCE)M04F 204 /+ &b 1
b # K +-*h 1S R+ FENY S 2R < CCR) . "04F 208 [+ &I&*/'T)
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Manually
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The Modules
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Part Two: Creating an App’s Ul







Starting Simple: TextView and Button
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STARTING SIMPLE: TEXTVIEW AND BUTTON

& ;1*- 3+ /H8. ) *Y L - )

9:23 P B v

Q Search settings

Network & internet
Wi-Fi, mobile, data usage, hotspot

@ Connected devices
Bluetooth, NFC

Apps & notifications
Permissions, default apps

o Battery
100%

Display
Wallpaper, sleep, font size

Sound
Volume, vibration, Do Not Disturb

Storage
28% used - 23.02 GB free

ﬁ Security & location
Play Protect, screen lock, fingerprint
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Containers
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STARTING SIMPLE: TEXTVIEW AND BUTTON

25" D 2§ HED 1 o KL - 1§ JAFI4RR0 =28 " [ ) [ (.
*CC¥)'40. 115 Of ¥ [Hx. 28 " [

Widget IDs

*128 ") ) -.8) 4*0/- *0- 28"# 1 ) XS 284
# ¢ 4C ).* )android:id //-$ O/ > #S§.. -1 ./2*-*" =

B KD ARQ/F - =) J# 128 " [ 1xQ 28H8) 4 401 T -t f8l
+* . §/§%)$)" -0" . K >'™; +0/ /#$. Button '*2 /# [ */# - Buttonl
S /KD ARO[ 1 =) 28" 1xC LF G *

*. 3 (+ i # -5 TextView2$ " /284 )  *l@+id/hello:

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

<TextView android:id="@+id/hello"
xmins:android="http://schemas.android.com/apk/res/android"
android: layout _width="wrap_content"
android: layout_height="wrap_content"
android:padding="@dimen/hello_padding"
android:text="@string/hello"
android:textSize="@dimen/hello_size"
android:textStyle="bold" />

Ki-*C SC+'_ 3/F.- FCS)F- .F' 4*0/F  [S18/ANC $)3 L
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@+id/postalCode *- *)/ §) - 2#*. $. @+id/addressinfo> *0 ( 47)
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Size, Margins, and Padding
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android:layout_width/#/ ) 0. 4 2§ " //*.0"" ./.$58)"-0" . /*§/.
+ -

."7**& "™ §) [ /# ] TextView:

<?xml version="1.0" encoding=""utf-8"?7>

<TextView android:id="@+id/hello"
xmIns:android="http://schemas.android.com/apk/res/android"
android: layout width="wrap_content"
android: layout _height="wrap_content"
android:padding="@dimen/hello_padding"
android:text="@string/hello"
android:textSize="@dimen/hello_size"
android:textStyle="bold" />
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Hey, What Are Those @dimen Things?
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<?xml version="1.0" encoding=""utf-8"?7>
<resources>
<dimen name="hello_size'>24sp</dimen>
<dimen name="hello_padding">8dp</dimen>
</resources>

K> SC+ 3/F.- FCSF- .F1'0 .F $C )23CL
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- RWQdp$) D)) #dpS./# /4+5 "0)Y/ *I C .0- V- U H#DT.D) ) -FEo

*2 1 - hello_size$. 24sp>sp§. .#*-/1*-D. ' +3'B ) spb./# . C .$5
X)) dp!*-/# 1 OY/YR)/ . > *2 1400 -0 )™/ E D). ++ )
#IY MBS C& T3 T - ospl & IH D FO)S
$1400. sp $C ).§*).1*-4*0-/3/ .5 0 . 49%) Textview2§ " / 1 4*0-/ 3/

28 x40/ . F)/H 0. -l #E )Y

#- - *#-0)¥.*1C .0- # /40 *0" 0. O/ - 'C*./)1-0.
Jint*-$) # .
J omm *- ($"$C [/ -.

Jopx!*-# - 2 - 483",
)+ /50" 5 /-48)" /%0, px!*-  $C).$F) 28 - .07 *(H -2 HHT> DT

px * )/ & .- ) DML 6 -) 9D *0);.* $C ). C .0-
Dpx28" 6 -).85.%) $6-) 18 o #.5. (/) 1-2# 1402 )b

Introducing the Graphical Layout Editor

L4¥0 *+ ) " 4%0/- <0- §) ) *§ [0 $%:4*0 28 . *) *I/2%+ -+ [ -
R DR R R
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STARTING SIMPLE: TEXTVIEW AND

BUTTON

*D - [# O++ -0-$"H#/ ¥\ [# " 450/ - *O-
2 /% - 0f/%).:

§9)™ 1

& activity_main.xml

I 1: Project

<?xml version="1.0" encoding="utf-8"7>

<TextView android:id="@+id/hello”
xmlns:androld="http://schemas.android.com/apk/res/and
android:layout_width="wrap_content"”
android:layout_height="wrap_content"
android:padding="8dp"
android:text="Hello World!"
android:textSize="24sp"
android:textStyle="bold" />

07,300 (DF LD, KT

[

% Resource Manager

Lo UAsWNE

3)/. )81

)y 280 Lt

450/ -

] YA+*)18) 5C> # D

a ACtivity_main.xml

Palette Q & — ® & 0OPixelv =30+ ©AppTheme~ ® Default (en-us)-
Common TextView o3
Text Button
s ImageVlem_f
RecyclerView
Widgets <fragment> Hello World!
Layouts ScrollView
Containers Switch
Google
Legacy
Component Tree g —

hello "@string/hello”

VAN A A B I

SEF) -

1 4*0 28" .

_

roid"

DL

» /)(-

1# 1§ # .

= Code =1 Split E Design

v

3 Rt

T YA L

= Code zm Split & Design

© Attributes Q & —
(] hello
id hello
Declared Attributes + -
Layout
layout_width wrap_content hd
layout_height wrap_content <
visibility -
Fisibility v

text
Flext

alpha

3)/.

£,

Common Attributes

@string/hello ]

contentDescrip...
textAppearance  @android:st

All Attributes
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STARTING SIMPLE: TEXTVIEW AND BUTTON

#D X EX) RRU4%0/F WM -2 IS 107 %)) I
' 4%0/ - *O- :

&= activity_main.xml
= Code =1 Split B Design
<?xml version="1.0" encoding="utf-8"7> v
¢ <TextView android:1id="@+id/hello"
xmlns:android="http://schemas.android.com/apk/res/android"
4 android:layout_width="wrap_content”
5 android:layout_height="wrap_content"”
6 android:padding="8dp"
7 android:text="Hello World!"
8 android:textSize="24sp"
android:textStyle="hold" />

$/, JB 2. #18C 3)/. 1),

# D AYEX) "S1.4*0 */#/# [ 3/ §/*-+'0.+ [ KV/# - +#S 40/
i

i activity_main.xml
= Code A Split B Design
<?xml version="1.0" encoding="utf-8"7> Y o ®| & OPixel- =30~ @AppTheme- » @
2 € <TextView android:id="@+id/hello™ oY o
3 xmlns:android="http://schemas.android.com/ap
4 android:layout_width="wrap_content”
5 android:layout_height="wrap_content"”

Iz Palette
SANCUNY 41}

6 android:padding="28dp"
7 android:text="Hello World!™" Hello World:
8 android:textSize="24sp"

android:textStyle="bold" />

@ Component Tree

0/, IR 2. #18C 3)/. £), 18T L 01 ( . AE /.- (-

88T FYY (L) M - 182280 [ *ee 4% BT XOIDY.
/131 §*>
# §%-5. 1 -40. 10" O/S. "*1 -4/445 "=§/*6 -. §  S5)" 2%/#

KO C0Y U OKE R ) F- 0 T CRO) KUIAHS)" I [ 4%0) > |
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STARTING SIMPLE: TEXTVIEW AND BUTTON

AO# 1 %) *Y2 - LR )08 K - x-S I# §/%- %)
) %5 /0 $* .#*0° &) /*2# 14%0 - 0. /®

e S S T G P ) R L2 o *2 1 < -

#.00) SO LS H2 L0 Y0 ) ) %% [0 §*

BOUSL KDY kxRS Ko KRR R D8 18 (8) it M- 18 2 2# 1§/
*G -

Palette

#OO++ 0" 1/ 5 U/ - S T 4%0) S-St I [

Palette Qe -
Common TextView

— Button

Buttons ImageView

| RecyclerView

Widgets FragmentContaine...
Layouts ScrollView
Containers Switch

Helpers

Google

Legacy

/7, 369 & .. D

#.8. ELFN28 0 [0) D)) - H#/40 ) - ) KB # 4 -

$18  $)/* [/ "™=-§ KD § " /.ED 3/ED 4*0/.E /oL2%# ( )A*+/$*).$)

V2 - )X ./$ 71428 " [.% *)Y§) -. Of- [# -*/# - *-[.* ().
#714%0 HY#1 §) ' 4*0/- .*0- K >; <Fragment>; <requestFocus>L *( 1
.0 # ./# RecyclerView .#*2)9)/# *1 .- )#/ 01 - -=*C$--§.)
Ca4#1 D *2)™ E§*) ¥ DY/ (/*#'+80./-1 I# D

L2 KL -#*2/*0. [# - +# T 4*00 §/<- 2 28" . #2/* - [ )
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STARTING SIMPLE: TEXTVIEW AND BUTTON

*YTU0- L LR L 28 L K S) - ) M- (o

Preview

# S Y- - KU - S U 4%0) §%- X)) SR 2% 4 -+ 1. %)

4%0-" 4%0/ - *0- %)/ Yo # *) F)[# M < [F+S5. +- 1§ 2 %1 2# [ 4*0-
HF0 - L S 40/ 2 - 0. =g 1) [818/4

Hello World!

#1/, JH , O 1

#5. +%0-. 4%0-* 4%0/ - *0- XY/ Y.9)/* +-1821- ( MHI# . A+ [.*
SN0 - ) %18 S .0# LM )T F) - I Q) 10 -
[ 14 1%

140 - " RO/ *U M ) R (IR - 182 - 428"
[* 4%0-* 4*0/ - *0- >

Blueprint
*[E SHIUE +- 182 - K- 208 /4 0 +-§)/18 2 #. .*15.0 "4

#5 1 4*0-" 4%0/ - *0- > *2 1 - [# -[# ) #2840 +- 1§ 2124 /
4%0- (" FREE 1 18.0 Ao - L )L2# 1251 ) *)/ ) - ' .. .4%0

142



STARTING SIMPLE: TEXTVIEW AND BUTTON

S 0.9 ) e R A L FL R §) -8 28wk 2 < KL B8 )
+% §/8%Y8) 20" LM 14%0 - 0.8)" 1= #S - )<L/ [ *)]$) =

VAN TRTARTE

*o[$18 T A%0/ - KO- /#E 'O +$)/18 2 * )/ #*24%0 (0 # /28"
*C (*- 0.10"28/# (X~ *(+ 3" 4%0/- .*0-

Preview Toolbar

® & 0OPixelv =30~ @AppTheme~ @& Default (en-us)-
#1733 , 001 ) 8 )* 04

KM TESHL PR - %) 9)

J SR+ F2) [F 2# [# -4*0. [# + B8 2,/# 0 +-§)/,*- */#

J e [* XY-*2# [# -4*%0 - . D)U/H ' A*0/ .+ [ +x-/- Y
'Yy .o+ + -+ 81

J SR K2) [ o#rFL 2# ) 18 85 ) - *O/8F) #*0° 0. I*-
/# + 1§ 2, 0" 1-*(4*0- O /-5t ) /M# O 18 19
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STARTING SIMPLE: TEXTVIEW AND BUTTON

7)85%).
I R R2) /x ERR 28/ 10 0. I*-/# 30"/
* [+ 18 2
I OMF) [ k. 28 ([ (150, F=4+- L))" HE KLHE +- 18 2
I O/ R 2810 )M0 " /<0, 1= [ -8 2#8 # *1 4*0-
ST KO- LU0, )/ +- 182

O+ FU/AEL N+ -0 AR [ C L - )RS L2 28
3 [ ) M T

Component Tree

I A GRS B Y B Co D2

Component Tree - I+
‘. ConstraintLayout
Ab TextView
$1/7, K9 )" (. ,

#.USL L 4%0 10" /- xR 28 7)) *)§) - 8.8 <L 4%0/
N A Al AR )L M4 4%0/- FO- §. D

S 88" *) VAY () M <) Y- #HSHI ) KNI +- 182 )
'0 )/ 18 2,40, 8 28 # IF I 128 T [ F- %)) -1 f# [I$ 0/ .+ ) >
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STARTING SIMPLE: TEXTVIEW AND BUTTON

Attributes

BY 28" /* R) ) -5 ] W2# [H-18 H <) )-8 e
*YSSY M 4- 18 2% S8R YD) M "0 +8)/ W /# D /- Of E+ ) *)/#
U 28 R A0 5 ()0 ] HE2 MM 128 [ *- XY §) -RRE ) #1 .-

Attributes Qo —

hello

id hello

Declared Attributes + -
layout_width wrap_content v
layout_height wrap_content bl
id hello

padding @dimen/hello_paddi |
text @string/hello ]
textSize @dimen/helio_si |~ |
textStyle ™ bold

Layout

layout_width wrap_content
layout_height wrap_content
visibility

# visibility

4 4 4 4

Transforms
Common Attributes

text @string/hello ]
#text
contentDescrip...

textAppearance| @android:style/T | «
alpha

All Attributes

$/7, I /.- (

#5.8. 818 /. [)s> # D /800 EL ), LH D) C 0"
LSt /S0 L= HSL 28t # KR - [5)#HSH *CCF) .0 . .
*/g /1§00 > #. ) ) 3+ ) R U+l /7 /ST §%)9)
# . ) # >
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STARTING SIMPLE: TEXTVIEW AND BUTTON

€O ) RS &M NS S K)E) S/ KL ) R - # Ik
18 80/ . 4) (:

vis| o —
Ab hello
cursorVisible =] I
inputType m I
visibility -

B/, KO /.- (8 ™M@, Sh-

28" . 28 /. xC KV . SOl . - ) #<2/[<2%828# I (<1 - I#
*0-. <L/ ) 312 # 4+ -

TextView: Assigning Labels

0 4 S 28 ST - - 1K) ) *F L TextView $&
»H ./ [ . - YR 3 - ) St - '4 40, -
44§ "4 /H A4 - 0. /*§ D4 v /28 [k D CETOT I*-
7' 2#- %) 77.8) ) (L* S+ AX# -/ 3/*1- 1) [*0. - K

C .. "L R0+ § RTD

C28# )A28 " 140 ) - 9. ) L *!Textview$) 4%0- 1 *- */'f) *
49)1*88)"  *)./-0 /*= /# ) 0. setText() C /#* ./*. //# | 3//*

$.+' 4 4 /# TextView *2 1 -1*-*-§) -4 _;/4+§ "44*0 2§" 0.
"4*0/- *0- .09 /H - ;40 ) Textview ' )/ /*/# ' 4%0/; 28/# )
android:text //-§ O/ /*. [/# [ 3/*'/# ' '§/.'D

A Sample TextView

0-7-./. (+" ++ 0 SimpleText B §. 1) $C+" -/#)/MH D "% *'"E*) .
> =% -9 /M# **& # activity_main' 4*0/4%0./# . TextView?$) §/-

<?xml version="1.0" encoding=""utf-8"?7>

<TextView android:id="@+id/hello™
xmins:android="http://schemas.android.com/apk/res/android"
android: layout width="wrap_content"
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STARTING SIMPLE: TEXTVIEW AND BUTTON

android: layout_height="wrap_content"
android:padding="@dimen/hello_padding"
android:text="@string/hello"
android:textSize="@dimen/hello_size"
android:textStyle="bold" />

Kl-* S+ 3/F.- FC§F- .F' 4*0/F /S18/ANC $)3 L

TextView $.+" 4. .*( [/ 3/;./ 4/# android:text //-§ 0/ > 0. *I/#
wrap_content1l 'O . !*-2% /# ) # §'#/;/# .55 *!/#S. TextView 28"

/I -C¢) &

# /3/2 - +0//8)"9$) $/ Kandroid:textlL

# %)/ .55 *1/# [/ 3/Kandroid:textSizel

# %)/ /4" *1/# [/ 3/ Kandroid:textStylel
# + "/ /2 +0/*)§ Kandroid:paddingl

[ SEEPEY SR SEFE )

# SamplerJ/SimpleText $/$*) *! MainActivity 0./ $.+" 4. /#5. ' 4*0/; 15
setContentView()-

package com.commonsware.jetpack.samplerj.simpletext;

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

public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedlnstanceState) {
super .onCreate(savedlnstanceState) ;
setContentView(R. layout.activity main);
}
}

Kl-*C SC+" 3/F.-FCOHF T F*CE*CC).2 -F1 /+ &F. (+ HFSC+ /3/F §) /194811

?2#%" [# Sampler/SimpleText $/8*) * . /# . C /#9)";, 0/%) *I'")$)./

1 1-

package com.commonsware.jetpack.sampler.simpletext

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

class MainActivity : AppCompatActivity() {
override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedlnstanceState)
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STARTING SIMPLE: TEXTVIEW AND BUTTON

setContentView(R. layout.activity_main)

}
}

K*C S+ 3F-FCHFLF*CE*XCCH).2 - Fi [+ &F. (' -FSC+ [ 3/F §) [815/88/L

Android Studio Graphical Layout Editor

# TextView2$ " /8. 1§ ' /M D *CCFE [ "RA*HE ] §) I#
) -*% /O §*U- +#§ "t 4*0/  §/*--

Palette Q #%- 1+
Common
Text @ Button

M ImageView

:= RecyclerView
B/, KO 6.8 2. #2124 )="")C . 1,3

Buttons

K/ "> ++ -.9)/# D 3/ [ "4

14%0 2 )/ /* TextView /* ' 4%0/:40./ - " /# Textview!-*(/# ' /I

OF 40/ T M () )T - 15 #2851 A%0h - -

XL f R RC X)) -4%0. DM KR ) - ) KU SR
§ . # KU+ ST %) D) -

'§ &) *F) M) 2 Textview28” . /O+/# /1§ 0/ .+ ) 28/#/# 1 -$*0.
/1-$ Of .*1/# 2§ " [ - 41%-4*0 [* # ).. _ ) N
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STARTING SIMPLE: TEXTVIEW AND BUTTON

Editing the Text
# D 3/E //-§ 0/ 28 TF24*0[* #rx. <= 7)) [§)"- *0- [*. -1
# 1 3 /* $.+" 4
Attributes Q & —
Ab hello
id hello
Declared Attributes + -
Layout

Common Attributes

text @string/hello
# text
contentDescription

textAppearance v

/KB /.- (8 LI 2. #1522 L F /.

# D/ 3E28# 2-) #§*) "*2.4%0 [* +-*18 Lt - 4 *V 37128
H*20+8) /# + 1§ 2, 0/)*/ 0. 44%0- ++ [-0)8C >
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STARTING SIMPLE: TEXTVIEW AND BUTTON

*0 ) S -1a+ S -t I-8)" SIS I#
[ D E OIX) I*1# S"# =\ [# T "' [*+5 &

+ Module: Sample
String
® Open Translations Editor

Sampler.SimpleText (2)

app_name
Jetpack: Text | 1 version

Pick a Resource

Preview

Name:

Reference:

Configuration:

Value:

hello
Hello World! | 1 version

android (27)

VideoView_error_button
OK | 1version

VideoView_error_text_invalid_progressive_playback
This video isn't valid for streaming to this device

VideoView_error_text_unknown

Can't play this video. | 1 version

VideoView_error_title

Video problem | 1 version

#/, KF

AU D), - D

/-8 Of .+ ) -*2;% 4*0

49" - *0- -

hello
@string/hello
default

Hello World!

m Cancel
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STARTING SIMPLE: TEXTVIEW AND BUTTON

*0 ) HUHSHIF) KU - <0- . ) '$&D E/*0. 8 /%2 - . [#
O+ 0" UL/ 1§ # - 5. YJDNE -*+0 *2)> # ) 1§ 2§)" ./-$)" - .*O0-
[# [ %+ *2) 28" %6 -D /-§)"  *O-  §$'E ) D /§)" 'O E*F+F)L

B )M D [-5)" "0 ERHEF) 28 2450 /% 7)) 2./-8)" - *<0- 13
Y<IH# - R

New String Value 0
Resource name: ||
Resource value:
Source set: main v
File name: strings.xml v

Create the resource in directories:
values +

/7, K 1 . ¢(0 -)/, D!

*0 )1 4*0-) 2 ./-9)"- .*0- ) C; /2 10 3/ <V 8.
7)) C D2# #/H# /D" - *F0-  H#*0" - 8 Kstrings.xml 4 1 O'/L; )
2#% #values/ $- [*-4/# _[-§)" #*0' "*§)/*Kvalues 4 | O'/L *0 28" '.*
#E* [ D.*0- L JE R 1*-)*2 /# /2840, main ) 4*0 + 1§
4*%0-) 2 ./-9)" - .*0- 28" ++'§ /* 4*0- TextView

) /# SimpleText +-*§ /., /# TextView# . ) android:text //-§ O/ . //*/#
@string/hello ./-$)" - .*0- >
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Editing the ID

# DS E //-§ O/ 2§ "*24*0/* # )" /[# android:idl 'O *1/# 2§ " /-

Attributes Q o -
Ab hello
id hello

$1/, KHY . f /.- (8 ML #4

#0100 40T H# - $.2# /"% L\ - [# @+rid/ +5-/5%) K ') textView2l #.
2x.g. %= 2§ [ )*/10./ TextView

) /# SimpleText +-*% /.;/# TextView# .hello!*-§/. 7" *)/ )/.;2# #
- .0'/.%) android:id="@+id/hello" §) /# >

Notable TextView Attributes

TextView# . )OC -*0.*/# - //-§ O/ .*1-"1) > ‘', 0# .-
R android:typeface /*. //# [/4+ ! [*0. I*-/# ' 'K >, monospacel
S android:textStyle /*$) § [ /# //# /4+ |  #*0O' C *
KboldL; $/ '$ Kitalicl;*- *' ) ¢ 'S Kbold_italicl
T> android:textColor /* . [/# *™*-*1/# * ./ 3/;9%) # 3/
K >'™; #FF0000 !*- - L; # 31*-( /K >"; #88FF0000 !*- /- ).'0 )/
- L. -1y [ F*o *0- K >'™; @color/colorAccentl

#. 1180/ ;%% CA*H - ) (ST [HFO'#MHE /S0 L+ )
H*0"# C)A*/H . - )/MH D" /-5 0/ .E. [§*) # SimpleText ++. /.
/# textSize; textStyle, ) padding //-§ 0/ .

Button: Reacting to Input

) % # . Button2$ " /;2#5 #5.4%0- ' .8 +0.#0 0//*)D 'S & C )
K )T FR 28 # 4+ YE2S " S L 8//0-). *0/; Button$. .0 " .. *I
TextView, .* 1 -4/#)" 5. 0.. /MH +  ". )8/ -C. *11* /)"
MU KU OIF) ST HE
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A Sample Button

0-) 3/. (+' ++ N SimpleButton B # . $(§' -activity_main' 4*0/ ./#
SimpleText ++# =

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

<Button android:id="@+id/showElapsed"
xmIns:android="http://schemas.android.com/apk/res/android"
xmlins:tools="http://schemas.android.com/tools"
android: layout_width="wrap_content"
android: layout_height="wrap_content™
android:textSize="@dimen/hello_size"
tools:text="123 seconds since started!" />

K-> SC+"_O//*)F.- FC HF- .F* 4*0/F  [S18/ANC )83 L

# +$C -4 $6 -) S./#//#5.5. Button2§ " /$)./ *! TextView2§ " /I

oo

J # android:id$. )*2 showElapsed

J .&$+ /# padding ) textStyle;/* *+//[# /) - "*&I*- 0//*).

) &8+ /# android:text /# /)*-( "42*%0"  # -: .2 - ")/
+-*18  /# [ 3/ /-0)8C 1§ *0- 1 *- */'§) *

J # 1 tools:text //-§ O/ ?22#§ #-8§. . ,0 ./%%)

Hey, What Is That tools: Thing?
*0 28" )*/$ /# /*0-Button ' ( )/# . tools:text //-§ O/ >

/1-$ 0/ .9 /I# tools:) ( .+ - 0" YR L)L)
# 1S+ ) H 0 #IF-F14*0- ++2# )8/ -0)> #HA - #- [*H# '+
C& ) [0 $2*%& § [/ =+ -1$0" -"428#- .+ [[*[# "- +# '
" 4*0/  §/*-

*( "42 #1 )android:text //-§ 0/ *) Textview ) .0 ' .. .; ) /#/
+-*18 13 -0 2 &S+ /S0 .20 - TR [* +-*18
#13 1-0)8C> *2 1</ 1C&./# " +# "' 4*0/ §/*-' ..0. 0™

J #  +/§*) *1/# Button .#*2.0+ ' )&
J 9 /# 28 /# ) # §'#/*/# Button - # wrap_content; /#
oy T A4*0/ 8- ¢ L)X/ &)*F2#*2 §'/* ( & /# Button

tools:text . 4.;0# 4, ) -*§ /O $*A0. /#$.!*-/# Button +/§*) I*-/#

153
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O T 4RO/ SR #5.1'0 287 )%/ #%2 0+ 2# ) 4%0-0) [ ++ S 28"
*)'4 ++ -9 I# > 4+§ "4, 4*%0 . / tools:text /* $/# -:

Io- XY L0 /<L 2# 11 1 RE 8
I %C 3- C 1'0;.0# . - TAYT L)< 28 [ I# ] FE 8
) . 4*07) [#/4%0) /% 40.//# S < 28

Android Studio Graphical Layout Editor

# Button 28 " /S, 1§ " S)/# D OX).E+5-/<) X1 /% I I ) S
JO §% -+t 4*0/  §

o activity_main.xmi

Palette Q #- I+

Common

™ ImageButton

Text
-
Buttons - Ch!pGrDup
. a Chip
bl o v CheckBox

Layouts ® RadioGroup
Containers = ® RadioButton
Google ™ ToggleButton

=8 Switch

© FloatingActionButton

B/, KIS 81 - § 8 2.)( DI e

Legacy

*0 ) - "/ [Button \-*C M + T I S)F 40IT S (8 )" -
/* /# 28 "I/ A*0h # /1§ 0/ .+ ) 28 /# ) 14%0 Y0/ /#

1 -$*0. //-§ O/ . *!/#$. Button> §) Button §)# -§/.!1-*( Textview; (*./ *! /#
*+/%). - [# . C KD 3/

Tracking Button Clicks Using View Binding

) /# SimpleButton. (+' ;2 2)//*.#2/# KC ) [H# /51§42 .
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S A ) OIF)  +HSF) ) OIF) #X0T O+ [ I ) [*
HR2 M )20 0-- ) "+, BCo

#.8CH'S L I# /-
) Y7) *0/2# ) /#  0/%)5. S& )
J ) . //# android:text //-§ O/ /-0)/SC 28/# ") -/ 10
+ )"/ +/§F) *1/# Button$. (/] -*1 "§)" setText() *) /# Button
28/# I# $- HEYY 2L - - V2 xR H, 2"
A7) T *0/ *0//# 0/fF) '$&> # - *CC) 0-- )/ ++-* #1*-
/)N .. I*/# Button 2§ " /;1*-" ) - '0+0-+*. 0. ;5. /*0. D18 2 §) $)"P
S#18 2 ) DA ) K08 Rl it ) -/ 1 ' .o1k-4%0; .
*) #*) *14*0-" 4*0/- *0- o> # /[ " L)F/F)'AH +.4%0 . /0+ /# T 4*0/;
O/S/ ™1 . 4%07 * 1%~ _§)"  #*/# ) (28" [ 2#) I# 1 40/

*[# [# SamplerJ/SimpleButton 1  §/§*) ) [# Sampler/SimpleButton */'§)

SRS+ 0. 182 $) 9

§2 89 H" D) ) RH<) 18 ) 2 '*.0- $) /# android '*.0- §)
4*0- (* 0' (. build.gradle 7' -

buildFeatures {
viewBinding true

}

KI-* C _SC+'__O//*)F 08 "= ' |

buildFeatures * .D+- //4 (O #2# /% . 4. %) [# [DHEY ) ' .*+/f*) ' 0O
b /O- ./# 1"/ [**0- ) -*% 08 > -:;2 - *+/DH"H/F152 §) H"

1§ viewBinding true’

= *028". *C .+ - "7 . 2¥#viewBinding = true> # /.4)/ 3
2*%-& *)*' -1 -F).* )y 4§ /O 0/2 .-+ 4 viewBinding true
H -5 *D

. ) L OS5 AL [.0+15 2 §) §)T I #xI*0- 4%0/5 §#/
)*2;2 ¥0./#1 .9 " 4*0/: activity_main

# o)y o r ) -7 s S X C# T 4*01) s 2# -
names_like_this" / *)1 -/ §)/* NamesLikeThis ) # 1 Binding ++ ) > *;
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STARTING SIMPLE: TEXTVIEW AND BUTTON

$)  *0-' 4*0/- .*0- §. activity_main.xml; 2 " /ActivityMainBinding #3.
. * 0" ) -/ $§/* databinding 1 .00+ & "™ *1/# + &" ) C -*(
M CH L) o # 10740,0 7 SR/ ] C )R- 1A T LS

import com.commonsware. jetpack.sampler.simplebutton.databinding.ActivityMainBinding

(1440 - 2%) )" 2H4/#5.5.018 2 §) )"E O//# + &" ) ( #.
databinding; /# /8. 1*-#§./*-§ '- *). B 0./ -*" 28/# /L

0- /8184 Y /# )-!-) ActivityMainBinding ) 0. §//*. /0+/# )
"/ -1-) [*/# showElapsed2§ " /;§) 1-:

package com.commonsware.jetpack.samplerj.simplebutton;

import android.os.Bundle;

import android.os.SystemClock;

import android.widget.Button;

import com.commonsware.jetpack.samplerj.simplebutton.databinding.ActivityMainBinding;
import androidx.appcompat.app.AppCompatActivity;

public class MainActivity extends AppCompatActivity {
private final long startTimeMs = SystemClock.elapsedRealtime();
private ActivityMainBinding binding;

@override
protected void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState) ;

binding = ActivityMainBinding. inflate(getLayoutinflater());
setContentView(binding.getRoot());
binding.showElapsed.setOnClickListener(v -> updateButton());
updateButton();

}

void updateButton() {
long nowMs = SystemClock.elapsedRealtime();
String caption = getString(R.string.elapsed, (nowMs - startTimeMs) / 1000);

binding.showElapsed.setText(caption);
b
D

K-*C 8+ _O//*)F.- FC DR 1 F *(F*CC*).2 - Fi [+ &F. (&' MFSCH O//*)F ) /[S1/44 1 |

?2)  */'%):

package com.commonsware.jetpack.sampler.simplebutton
import android.os.Bundle

import android.os.SystemClock

import androidx.appcompat.app-AppCompatActivity

import com.commonsware.jetpack.sampler.simplebutton.databinding.ActivityMainBinding

class MainActivity : AppCompatActivity() {

156



STARTING SIMPLE: TEXTVIEW AND BUTTON

private val startTimeMs = SystemClock.elapsedRealtime()
private lateinit var binding: ActivityMainBinding

override fun onCreate(savedlInstanceState: Bundle?) {
super.onCreate(savedlnstanceState)

binding = ActivityMainBinding. inflate(layoutinflater)
setContentView(binding.root)
binding.showElapsed.setOnClickListener { updateButton() }
updateButton()

¥

private fun updateButton() {
val nowMs = SystemClock.elapsedRealtime()
val caption = getString(R.string.elapsed, (nowMs - startTimeMs) / 1000)

binding.showElapsed.text = caption
}
}

KI-*C SCH_O//*)F.- FCHFE 1 F *CF*C(*).2 - Fbh [+ &F. (+' -FSC+" O//*)F  §) [818/4&/L

"/ ) ActivityMainBinding$)./ ) 4 ""/# ./ [ inflate() C /#* *)
§/;+ ..9)" ) LayoutInflater /# /2 " /!-*( getLayoutInflater()>
LayoutInflater &)*2. #*2 /*/ & ' 4*0/- .*0- ) - [ [# *-—- +*) H"

1 >0 Jo-4- D))" "> g 28"/ ) *))-.DMHF/-.*0- > #)

2 " setContentView(R.layout.activity _main) !*-;0) -/# *1 -
setContentView() 0. LayoutInflater> ActivityMainBinding '.* 0. .
LayoutInflater>

$1 ) /# / ActivityMainBinding* % /;2 ) " setContentView(Q); /#5. /$C
)*/+ ..9)" ) R.layout.activity_main> - 499/ /# ' 4*0/0.D)"
ActivityMainBinding ) Layoutinflater 1 2 *)*/) /* *$/ /12§ >

)./ ;2 "getRoot() *) *0- ) D" * N [;2# #- +- . ). [# -F*/*1*0-
"4*0/ 18 2#5 - - #b  ..9)" /# [ [* setContentView() . /. O+ *0- ;140./
setContentView(R. layout.activity main) § >

o/ §) H"*h [/ )"l .0. L AFFO-28 " /> o+ §7 M4
ActivityMainBinding# . showElapsed7 " ;) ( I/ -/# android:id/# /2
0. !*-/# <Button>$) /# ' 4*0/> showElapsed $. 1 Button™® % /- +- . )/H"
#.28 " [, ) 2 ) */H".'& " setOnClickListener(Q) /* -- )" /[*"/
-*2# ) /# 0. - $ & [H O/F)

/$1 '4; setonClickListener() / & . ) onClickListener " &* % /) */#
1 ) % *'Y) 3 (+ .;2 "setOnClickListener() *) /# Button; 2
- 09" " C - L8 /MHE L < X)) 28 )L -/ )
onClickListener '*-0.; 28/# /# * 4*1/# ' ( - .-/ * 4
*1/# onClickQ C /#* ) D" " 2#)/# 0. - '$& /% 0l/*) # -;
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STARTING SIMPLE: TEXTVIEW AND BUTTON

2 " )updateButton() ( /#* ;2#8 #2 '.* " I-*(onCreate()’

updateButton() 0. . SystemClock.elapsedRealtime() /*" //# )0 -*!

a¢grs. ) I#1L t+0 %) # 18 **/ > SystemClock $. ..

L0++'$ 4/4# ) -*§ #/-170-).1-$*0./8C 1'0 ./#/ - I$ [* 1§
1818/% 0. /# /. C elapsedrealtime() ( /#* [*+*+0" / startTimeMs

7 D/ 5184248 #28" - *- 2# ) /4 1842 . §.+ 4 > ) G I#

Yo -* s . /12 Ymro 8184 HT s+ 4 ) )28 I -*!

.0 /- /§)" startTimeMs !-* ( nowMs>

* $.+' 4/# /9) /# Button; updateButton() . getString(Q) *) /#  /[$18/H
getString() - /0-). /# 1°0 *I /)"~ *0- ;"1 )/ *U[# [ ./5)"

-.*0- > -2 - R /*+0"S) ) elapsed ./-§)" - . *0- > #
SimpleButton+-*% / 7) ./#/0.8)" *C§ /)* C.." )
o
<resources>

<string name="app_name'>Jetpack: Button</string>
<string name="elapsed”>%d seconds since started!</string>
</resources>

KI-*C _$C+'_O//*)F.- FC §)F- .F1 '0 .F./-)"3CL

[-9)" - *0- L0+ L C O # -+ ). L o * L L0
string.format(Q) ( /#* ;2#8 #§.' -"4/# . C . 2# /140 (§'#/0. %)
sprintfQ$) F\\ 1™+ ), -;%d. 4.02 28" .0++'4 YD/ " -/*7"9)
#-E288#2 *18 /# . *) + - (/] -/*getString()> # - .0'/S$./# /
caption 28" #*' [# /)" - .*0- 28/#/# %d - +' 4% H)0C -*F. ¥ .
8 M MYs2 - >

# [captionl 'O $./# )+ .. [*setText() *) *0-Button; 2#§ # 0. ./ /*
M2 Y
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STARTING SIMPLE: TEXTVIEW AND BUTTON

YIS A ] )28 #F2/H/Q. *) L H#HL 4. =

2:06 P v

Jetpack: Button

0 SECONDS SINCE STARTED!

#1/, KJ SimpleButton “*¢ 8 - (#4483 /("
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STARTING SIMPLE: TEXTVIEW AND BUTTON

L4%0/ +§/' [ =8/ 28" #%2/# )OC -*1. *) ..8) [H  BWE2 ../ -/

2:06 P v

Jetpack: Button

34 SECONDS SINCE STARTED!

#1/, KKISimpleButton ~“*t§ #.% '"# -

*[ [# [/# Button # )" ..85 ./# +/$) #)" . ) # /8. 0. /#
Button O. . wrap_content !'*-§/. 2§ /#;.* . [# *)/ ) # )" ., . *28" [#
Button 2§ /#

*, 2 -
b ) -/7 DT/ /0+*0- . *)*0-" 4*0/
- *0-
J . /# showElapsed7 ' *)/#/ §) " " ../[*" [ [/*0-Button* } /
J . setOnClickListener() ) setText() *) /# Button/*7) *0/2# )
# 0//*%)S8. '$& ) O+ [ §. +/5%);- .+ /[51'4
#- - ) ML [F182 §) IR KT tFLE D2 28§ 0.. /8.

Q) Y,
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STARTING SIMPLE: TEXTVIEW AND BUTTON

The Curious Case of the Missing R

# 1 ) XD * K-l -/*/H# . R1'0> #R "/ ") -/
4 /# ) 0§ /<*. . *)*0- 0-- )/ -*./ -*1- *0- o> #- .*0-
"l F—- %) HURLO . ®)/# [4+ *1- *0- KR.layout;R.id;

R.string; /3L ) /# ) C *'/# - .*0- KR.layout.activity_main;
R.id.showElapsed; R.string.elapsed; />D

*C Qo 2# ) 4*0 - 2%85)" XY 4¥0- 1 *- *['§) * ;4*0 28" -0) §)/*
CL2# - 4%0 ). (/*0. MH# R <1 =) 4%0-- KO- > # -
-2 . )

J # LA # 1Y * )R &)*2 2# [ RS.

J # SA# 1Y &)*2.2# /RS, O/ * L)/ - *'YHB + -5 0" -
- *0- B 14%0 - [-4)"/*F-1 - ) K> 4*0# 1 R.layout.foo; )
$/# - layout *- foo - - +*-/ . )*/ $H"- *)HH L

#. +* " (. *(C *0/ O /*2# - [# /R " .81 . ) 2# ). - [ K*-
o+ / Db

Where R Lives

EIXO- 1 ) K)o .-8 DO &R )M S -+ T
+ & " §. com.commonsware._helloworld> O0-%*) 0 ) (*)'4 ' ..;MainActivity;$.
DMHI+ &> # . (. H2)D/MHS. H#HAH - -8 B-)+ & .0H# .
com.commonsware. jetpack.sampler.simplebutton !*- /# */'§)  §/5*) *! /#
SimpleButton . (+'>

# R " .28 * 0t -/ 4/ 08 /. H/MHF 1+ &"™ § )T

4 [# package //-$ O/ $) /# <manifest> ' )/ *I* +* [2#* + &
$. com.commonsware. jetpack.sampler.simplebutton; /# '0"40,0 '$7 ) C
I*- R§. com.commonsware. jetpack.sampler.simplebutton.R>

1 ) *') .# - *((*)-0" =4*0 *)*/) [*import "' .. . /[# /] - %)
. C+ & T #1408 % §) *O- +-*h /. MainActivity )
-V - /*R28#*0/ ) import ./ / C )/; . */#MainActivity ) R - §)/#
+* .+ & "™ K >'™; com.commonsware. jetpack.sampler.simplebuttonl

14*0/-4-1-) "R ) ) %5 /0§ *(+ .M 1Y * ) &)*22# IR
S, %) -2# [# -4%0- ' U8.8) 86 -)/+ & MHEYM F) T) O)/#
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STARTING SIMPLE: TEXTVIEW AND BUTTON

<manifest> ' )/ 1§/$.;4*028") /* ) import ./ / C )/ /*+0"$) 4*0-
R " .0

When R Is Created

RS. - / .+ /%1 OF §)"A*0-+-* pox vx2 ok goxCH f5X) ) /# -
$) U JO- L F ) A JO /225 R"[.-0- | 2#)1-4%0
-) C;*- (*1 - *0- ; RS, DY) BEFL CKI/# - *O- .§) 4%0- +b
*2 1 5% %) "4 4%028"0. xC ! J0- 1) <S JO §*/# [ # 4+ ). [*

=) Ci*--C*1 - *0- 0/ ) K JOSKISL <=t ) -/ [# /R
oo

') =% /0 §*&)*2.2# /RS. O/ * .)*/- *D$ . *C + -/$ 0" -- .*0-
/-4 C )0 "4 OF )"/ +* 18 0 08 -*h [ )
0§ CHCHO #.I* rRA"/-") -/ ;) 4 C4 " -0+4%0-
+-* ' O

When R Is Not Created

*C BC 0" ) *§ J0 & * )*/&)*22# /RS. 0. RS. (5..9)"
Y5 b

U - 8. %C 0"§)*) *14%0-- .*0- . 0 *= .$//0-). *0/: ! /# - §. . *(
0"8)4%0- C ) S MRCA)* ") -/ >1 ) % 0§ 4 IY * .
Y5/ &)*2 2# IRS.. ) S -4%0 ‘- 4# 1 [# import ./ | ( )] *-4*0 #*0"
YY)  *) K8 R ) 4%0- * - D)/ . + & LIS AN
M- 8. %C +* " () - .*0- *-4%0- C )Y .

1450 )0 "4 O /# +*% /B "§);18 08 _ 08 - [1*(/#
Y %5 /0§ 8 ()0 N 4*0 #*0° "/ 0F -*-/ ""4*0 3 [42# /
S *0- $.92 ;.%4*0 ) /-4/* 738

Package Names

§) /# packagel 'O $.0. ™~ 1 * ") - /§);¥# ./ 1'% 1

+ &" )Y (> 1 MDIYSFH. 4 #IH+ &) C #0 Y
-1-. *C 9 ) C K> com.commonsware.myapplicationl; 2# - 4*0 *2) /#
*CD L0 )Y # /2 488.0)%& 4/# 1 YA .28 § ) 4 *TS
2%# ¢ . C ) O
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Debugging Your App

AN SR @ L A IR AY. IR ) S 3 5 B U
[ RQHR2 K 2F) ) *O- 4+ 28" - b .0 L2 )AK0- ++ - # I

*2# 12

$ LI e

A ¢ B 3 7 .l 4 504 PM

9:04 5

Sat, Nov 17

>

Q Macungie o
Mostly Cloudy 6 C
17/11 503PM T

has stopped.

' Unfortunately, Jetpack: BOOM!

Email Camera Galaxy Apps  Play Store

2 O 5Y

Phone Contacts es Internet Apps

$17, KLY (D) HC ** | - ¢!
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DEBUGGING YOUR APP

Jetpack: BOOM! keeps stopping

@ App info

X Close app

/7, LCY ( DF LC DY L, * ., -

Y/HS. # 4 52 28 *FL - 1 2/[8+.F) #F2/[* " /# . .*-/.*15..0 »

Get Thee To a Stack Trace

1§/ . ('S8 4%0- ++# . - # cI# T-A )" 4*028" 2 )/ /F *5. 3 (8)
M0 &1~ IS, LK ST 2NEMS. - A # . - R §48)*2)
LR LY 4R0- 18 *- 0" [ K0 )18 2 /4. R 08" R [
) ) - /0§
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DEBUGGING YOUR APP

R N S A R Y Y TG €N R CED - B D s
10§ 4C ). % S&Y"F)MH ) - [*28) *2 )/-40.0"4 *& |/
[# << RFIA%0-  28) *2:

1a.10|dx3 3|14 a2Ine

I 9:Git | CheckStyle i Profiler = Logcat B Terminal () EventLog & Layout Inspector
P master 436 of 3072M

B/, L0 EGETH DE H()L-HC (DE L D DLEC )T L )G

DT M 28" )0 FC ) K ST RS ) R [ 28) *2:

Logcat T —
Google Pixel 4 Android 11, / v |  No debuggable processes - Eror ~ 1 Regex  Show only selected application
= logcat =

ZUZ1-Y/-10 LY:31:ZL.04> BY04-YU3Y/ ( E/NIGNTWATCN-Target: LMKO slgnal walters
2021-07-10 10:31:24.739 8964-9039/? E/nightwatch-target: lmkd signal waiters
2021-07-10 10:31:25.239 8964-9039/? E/nightwatch-target: lmkd signal waiters
2021-07-10 10:31:25.435 12269-12474/7 E/Cello: [12474:NonCelloThread] drive v2 cloud store no_apiary.cc:3720:DumpTolog
2021-07-10 10:31:25.435 12269-12474/7 E/Cello: [12474:NonCelloThread] drive v2 cloud store no_apiary.cc:3720:DumpTolog
2021-07-10 10:31:25.435 12269-12474/? E/Cello: [12474:NonCelloThread] drive_v2_cloud_store_no_apiary.cc:3720:DumpTolLog
2021-07-10 10:31:25.776 8964-9039/? E/nightwatch-target: lmkd signal waiters
2021-07-10 10:31:28.862 8964-9039/? E/nightwatch-target: lmkd signal waiters
2021-07-10 10:31:29.364 8964-9039/7 E/nightwatch-target: lmkd signal waiters

Ul o« > 1w

= Database Inspector © 6: Problems =TODO K 9:Git | CheckStyle s Profiler == Logcat B Terminal Q) EventLog ™ Layout Inspector

a7, LB (DF D1 L #()1

w28 #F24%0- .1 &/- . § YRS DI ) -HCH K+ - D)
A0 G ) O DAMED"A*028.# /%8 0 18 /28 C IR LR I#
android.util.Log ' .> *- 3 (+' ;Log.eQ 28" ™" (.. " --*- .1 -§/4

0.9)" ¢/ I* §.+"4 - >

BOPER L R R R R [28) R2H# L SRRl *2) 61 1§
1§ . ) -0))D" (0 /x> HHEL-F) St [ [#- S [# KO- N /#
SO LU YD ) - R R R 28) <D

L4%0- ++ - # QX BCH- 280 ) <8 1 &)-
K1)$14*0 - 2-88)" */'9) * L * 3 (+ [# 1 &/I- 411§ - [#
R WY, BAAY. N R
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DEBUGGING YOUR APP

E/AndroidRuntime: FATAL EXCEPTION: main

Process: com.commonsware.jetpack.sampler.simpleboom, PID: 14064

java. lang.RuntimeException: Unable to start activity...
at android.app.ActivityThread.performLaunchActivity(ActivityThread. java:2693)
at android.app.ActivityThread.handleLaunchActivity(ActivityThread. java:2758)
at android.app.ActivityThread.access$900(ActivityThread.java:177)
at android.app.ActivityThread$H.handleMessage(ActivityThread. java:1448)
at android.os.Handler.dispatchMessage(Handler.java:102)
at android.os.Looper. loop(Looper.java:145)
at android.app.-ActivityThread.main(ActivityThread. java:5942)
at java.lang.reflect.Method. invoke(Native Method)
at java.lang.reflect.Method. invoke(Method. java:372)
at com.android. internal .os.Zygotelnit$MethodAndArgsCaller.run. ..
at com.android. internal.os.Zygotelnit.main(Zygotelnit.java:1195)

Caused by: android.content.res.Resources$NotFoundException: String resource...

at android.content.res.Resources.getText(Resources. java:1334)
at android.widget.TextView.setText(TextView.java:4917)
at com.commonsware.jetpack.sampler._simpleboom.MainActivity. ..
at com.commonsware. jetpack.sampler._simpleboom.MainActivity. ..
at android.app.Activity.performCreate(Activity.java:6283)
at android.app. Instrumentation.callActivityOnCreate(Instrumentation.java:1119)
at android.app.ActivityThread.performLaunchActivity(ActivityThread. java:2646)
at android.app.ActivityThread.handleLaunchActivity(ActivityThread. java:2758)
at android.app.ActivityThread.access$900(ActivityThread.java:177)
at android.app.ActivityThread$H.handleMessage(ActivityThread. java:1448)
at android.os.Handler.dispatchMessage(Handler.java:102)
at android.os.Looper. loop(Looper.java:145)
at android.app.ActivityThread.main(ActivityThread. java:5942)
at java.lang.reflect.Method. invoke(Native Method)
at java.lang.reflect.Method. invoke(Method. java:372)
at com.android. internal .os.Zygotelnit$MethodAndArgsCaller.run. ..
at com.android. internal.os.Zygotelnit.main(Zygotelnit.java:1195)

K = *C S) .2 - 1-0) [ 28/# ... [%]-41% C & I# *0O/+0/ 7/ [# + "
2§ /# I -L

*AFUE SC N [#0"# ) "2 4. 1 4%0 .#*0° YETY) -V -) K
4*0- * D /H 1 &/- [*&)*F22# - 402 - 2# ) 4*0 - # >

14¥02 )/ /%) FCH)IFC * IR C 4 .0# 18 )80

[- & = NO/HSHS R H [ 3] ) <HAS < H S < - L 4%0 2%0" 28/# )4

/3 §*>

B OD- A ESF) LA[HOPSEF) [ CUS D S RUERS S 8
28" 4k X T L RS TYY A - 4%0- R J0F 1% 4%0 28" %)'4

C.." U S AR0 T - Sh K EROEE R IS, < )% J0 4 -
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DEBUGGING YOUR APP

Mo R 18 %~ (O 1

) a0 )

I D RTUULE RHR R2) AT - . . )L 1 -84 2# -
C o7 aR0- #E ) L L YA - 28" ST A KR #*2
~*EL 1 -§/4L
I M L BT IR SRV D LR R4 *2) 4T -8
S Ny
I 10+ (5 + -Q) T - 18 [ ) D) [ SRV . - #
7 KoMD * 8 -

Running Your App in the Debugger

# SimpleBoom (* Q' §) /# Sampler ) Samplerd+-*% /.§.1 -4 $(§" -/*/#
SimpleButton 3 (+' 2 "**& /D/H # +/ -*)2§ " /> #- - [H# (9
6 -) .-

JO# OONF)YYR2H . 13 ) T) S I 4%0/18 I#
android:text //-§ 0O/ -

<?xml version="1.0" encoding=""utf-8"?7>

<Button android:id="@+id/showElapsed"
xmIns:android="http://schemas.android.com/apk/res/android"
android: layout width="wrap_content"
android: layout height="wrap_content"
android:text="@string/elapsed_caption"
android:textSize="@dimen/hello_size" />

K-> S+ **(F.- FCSF- F 4*0/F  /S1/ANC $)>3 L
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DEBUGGING YOUR APP

IR LsQC ST A0+ 1 M OIF) 2# ) L IS #
141 +§5) #*2. 0+

5:49 P v

Jetpack: BOOM!

CLICK TO SHOW ELAPSED TIME!

B/, LR #7500 )" TR RR - (b w3 /("

J S MR 0. -] +. [# Ol

1318/4; >

*CBC 1 &1- %) 2801 4*0 )*O"H )X~ [5F) [* &)*2 #*2 [*
73/ O 1)*,4%0 ) -0) 4%0- ++$) /# 0" -/*. 3 [4#*2 4%0-

* 5.3 0" ) +#+"T M=), 1% 440- (5.1 &>
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DEBUGGING YOUR APP

Setting Breakpoints

Y*R0- 1) K/S) * §-8) ) %S SO S /H LS =X [H# S
" # Ol -E

& MainActivity kt

/ Copyright (c) 2018 CommonsWare, LLC .../
package com.commonsware. jetpack.sampler.simpleboom
import ...

e class MainActivity : AppCompatActivity() {
private val startTimeMs = SystemClock.elapsedRealtime()

ol override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

setContentView(R.layout.activity main)
showElapsed?.setOnClickListener { updateButton() }
I3

private fun updateButton() {
val nowMs = SystemClock.elapsedRealtime()

showElapsed?.setText(((nowMs - startTimeMs) / 1000).toInt())
}

1
MainActivity » onCreate()

#$/, L&Y #)s1s" /.., i Bt

B0/ > [HS. **88& . # 1) /# '8) DO -. 188 T * X)[F 2 [H# -
JHE. #2208 TF /58 L ). 8- ) - 4+ =) DD #2
) YO -.E # & *3 F)/-*2# [# - [# O/ - #%2.7%) YO -

SR MM O %) §) KL KO- * 28 [ - QN 2H # 4+ -
SR I 0N - ) )& ) [ 9 -

private fun updateButton() {
@ val nowMs = SystemClock.elapsedRealtime( )

showElapsed?.setText(((nowMs - startTimeMs) / 1000).toInt())
}
}

B/, LH 88187, %)
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#)4%0-0) 4%0- ++0.9)"/# 0™ 2# ) * 3 0f%)- #.') .24/#
- &)/, 3 08 ./F+. ) 4*0 ) 0. [# <) (- 0/ 2# /.
SONDE

i) IR VAR') 1) R ¢ 3+- L) 2# )40 S &) /# O/ -1F ]
- &), 4%0 28" [ K0 *2) C))OFN KA/ 24 [ 1H# - &+*F)/
H*0' 6 [

setContentView(R.layout.activity main)
showElapsed?.setOnClickListener { updateButton() }

Set Breakpoint

@® { updateButton() }
@ All h
You can also choose an item with Ctrl+F8 .BUttOﬂ( ) {
m wal rnaadlle — CuurtramlClacly Al anecaAadDAAT+H A maAal )
$1/7, L19 £)8 " 31D ., W) #( P

*Q- *+/$*)_ -
Y ) VAT D) VA W) B OB
IO - &EDIFIST 2# ) (34 858 3 0/ K

updateButton() }EL
J *[#KD "EL

Launching the Debugger

*0)/H ++ ) HL M - &L/ & 6 [4*0)  [%-0)¥9) /#

0™ > *0 ) *S.1*XC/H#E 0)_ 0" (8 C)O*HE) *-/# D"- )
OUE/** -§ *):
SimpleBoom - L5 0WXGA = » =

H7,L0 (DF D D g1t /1 HO( #r
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#. # 1. IS 2# ) 4%0)*-( T4-0) /# +b *2 1 [#  ++ 28" -0)
(5 2% ) 28I - &S - # G 4%0-  28) *228"*+ )
O [*%" [# | #%2. 4%0 2# 8. "*§)" *):

sampler [~/stuff/CommonsWare/books/Jetpack/samples/Sampler] - .../simpleBoom/src/main/java/com/commonsware/jetpack/sampler/simpleboom/MainActivity.kt [Si...
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

= H S « 4 | = SimpleBoom ~ & #H m S B ML Gty v 50O D e Q
:Sampler  SimpleBoom src main java com jetpack sampler simpleboom & MainActivity.kt
§ = Proket - @ = & —| &MainActvitykt - | -
e « LifecycleList v @
2 ifecycleLisf ) 29 5
= : RecyclerViewBasics . L. i &
= ; SimpleBoom 30 setContentView(R.layout.activity main)
buld 31 showElapsed?.setOnClickListener { updateButton(
main 32 }
@ java , . I 33
5 com. jetpack.sampler.sir .
g & MainActivity 34 private fun updateButton() {
E res 35 @ - val nowMs = SystemClock.elapsedRealtime( )
E‘ % AndroidManifest.xml 36
=4 < .gitignore
. # build.gradle 37 showElapsed?.setText(((nowMs - startTimeMs) / 1€
5 £ proguard-rules.pro - T
é = SimnloBaormim) MainActivity » updateButton()
9 | pebug: SimpleBoom & —
~l
= Debugger‘ECcnsu\e =2+ &2 * B
i B Flames-v-‘ EbThreeds-'| = Variables +*po Watches +*| -=:
§ = & "main"@10,638 in group "m... ~ 4 Y |» = this={com.commonsware.jetpack.sampler.simpleboom.MainActivity @10996} + o
_E B GateBution:3s, MainActivity (com.commonsw wshnwEIapsed = {androidx.appcompat.widget AppCompatButton@10997} "androidx.appct... Vie
e 24 MainActivity (¢ [ startTimeMs = 583269989 o
*| 7 24, Me vity (com g
o @ 1j Ma! ctlvity$nnc‘lealle$l (c es <
-1 neeie n
g - 5
5= 4
: 3
| | [um2saos, Viewse g
andleCallback:8/3,
cs CheckStyle I+ 9: Version Control = TODO ™ Terminal 4 Build = 6:Logcat s Profiler »,4:Run = #%5: Debug Q Event Log
D Gradle build finished in 10 s 677 ms (2 minutes ago) 3511 LF: UTF-8: Git master: Context: <no coniext> ‘% & 6830f15%6M

/7, LK (DE /D8 YL /T ODE ., WO

Examining Objects

# QS KU 0N 2. D St ESD #S.28" *)/ 8k
1§ " 7" % oS KUH#E 0= )/ %% ) *#-1'0 . /# /4%0- *
G/

— Variables o

= this = {com.commonsware.jetpack.sampler.simpleboom.Main
& showElapsed = {androidx.appcompatwidget AppCor... View
startTimeMs = 1304931950

/0L kb= () /1)
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SC+" /4+ .;'%& /# Longl 'O nowMs;40./ #*2 /# $-1'0> *- *(+" 3/4+ .
D8 HFDAROME &4+ ) ) 34 §)/0-) 0.8)" M4 - 415 Y [x
34 /xS [ -

— Variables -+

= this = {com.commonsware.jetpack.sampler.simpleboom.Main/
& showElapsed = {androidx.appcompat.widget. AppCor... View
% mBackgroundTintHelper = {androidx.appcompatwidget.Ap
* mTextHelper = {androidx.appcompat.widget AppCompatTe
i mAllowTransformationLengthChange = true
i mAutoLinkMask =0
i mAutoSizeMaxTextSizelnPx =-1.0
f mAutoSizeMinTextSizelnPx =-1.0
f mAutoSizeStepGranularitylnPx =-1.0
f mAutoSizeTextSizesInPx ={intl0]@11045}
i mAutoSizeTextType =0
41/, ICCY ¢ &- () VZED) D ¥ LT T YO

#. Y#'+4*00) -/ ) M TSI M x>
Stepping Through the Code

#O* -F2 - L H R H o /**'# . 12 O/*)./# /" /4%0 ./ +
[#-*0"# [# > [<Ixm*2 Yyt /. 3 0/ -

it B S .

a7,0C0 ) L * )DE, L.)CEC /Y )i
MRS . - -

J 3.0/ /#0171 CHY ) CL D) 3*)
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VYY) W D MDY AR @ LD v I
10) /5*)

VYY) W B MDY AR @ D LD D
10) /5*)

I3 0/ V- )*OUH/* 3 IH 10) Y2 - 8) ) M) I+

R - S RS [# Y 28# 1 20,0 100 0//%) .-

»
|
@
7
0]
e
»
#1/, DCEY ))& . 4*#C /1 )i
'+ -/§ 0" -)* -
I # [0/ O//%)K"- ) /§ )™ L28" ./ -/ 3 0/§)" * 0)§/# ) 3/
- &HF)/*- - #
I # - .,0-/-Q)/.40-+* ..
I # 1XO-/# O//%) K/2%*1 - +48)" - *[.L -§)". 0+ § ™" *3 _#F20)"

4*0 " *14*0- - &+*P)/.

So, Where Did We Go Wrong?

) *#EMH 1 ) */')  §§*). *!IMainActivity ) $/. updateButton()
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CH* 2 #1  SQH - S > [H11S 1% [1#  +%) /%01 [#
YOC -*. F) HI#L o+

private fun updateButton() {
val nowMs = SystemClock.elapsedRealtime()

binding.showElapsed.setText(((nowMs - startTimeMs) / 1000).toInt())
}

KrC S+ **(F-FCOHF 1 F*CF*CC*).2 - F /+ &F. (' -FS8C+ **(E__§) /[515/48&/L

void updateButton() {
long nowMs = SystemClock.elapsedRealtime();
int seconds = (int)((nowMs - startTimeMs) / 1000);

binding.showElapsed.setText(seconds);

}
-+ SC **(Em FCOF L E *(E*((R).2 - B [+ &F. (&' SESC+ **(E_§) [y 11
#. * (¥ 0. setText() *) Button# . 1 -§)//#/ +/. ) Int
+-(C/> -+ D" D)Ine/HE-+ D)L H#DHOC - K)o
f07%%& /7 - L) +*-[F) >V [# ] &- " $):-

Caused by: android.content.res.Resources$NotFoundException: String resource ID #0x11
at android.content.res.Resources.getText(Resources. java:1334)
at android.widget.TextView.setText(TextView. java:4917)
at com.commonsware. jetpack.sampler.simpleboom_MainActivity.updateButton. ..

.8/ /0-). *0/; setText(Int) * .)*/ #*2/# /1ntl '0 ./ 3/%) /# Button

HE*)> ). ) RS S 3+ D) IHIF S T A S O SR
.0 # .R.string.elapsed> #*. R1'0. - "9/ " -; ) .*C)4'0) /8%).9)
# ) -*$ #1 4/ )int - 3+ [H)" - .*0- Y *C - ¥- -4

1'0 .2 - +*15 D™ )+ -0 584*0" [ - #28# )
android.content.res.Resources$NotFoundException; /# - §. "** # ) [# /

440 - + .M 10 /% 10) )/ /8.)* 1% - *0- >

# o *- [2 45+ )/ 1#. 2*0 /* =1 -//# )oC-$ 1'0 /*
string; /# ) + .. /[# | [* setText()-
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DEBUGGING YOUR APP

private fun updateButton() {
val nowMs = SystemClock.elapsedRealtime()

binding.showElapsed?.setText(((nowMs - startTimeMs) / 1000).toString())
}

void updateButton() {
long nowMs = SystemClock.elapsedRealtime();
int seconds = (int)((nowMs - startTimeMs) / 1000);

binding.showElapsed.setText(Integer.toString(seconds));
}
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Introducing ConstraintLayout

# - - ++H12 3 ) D/ K+ # 4 - # " 4*0/ '$& /#S.:

<?xml version="1.0" encoding=""utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmins:app="http://schemas.android.com/apk/res-auto"
xmlins:tools="http://schemas.android.com/tools"
android: layout _width="match_parent"
android: layout _height="match_parent"
tools:context="_MainActivity'>

<TextView
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android:text="Hello World!"
app: layout_constraintBottom toBottomOf="parent"
app: layout_constraintLeft_tolLeftOf="parent"
app: layout_constraintRight_toRightOf="parent"
app: layout_constraintTop_toTopOf='"parent' />

</androidx.constraintlayout.widget.ConstraintLayout>

#.2- +. 9" TextView$) ConstraintLayout> *-/# +0-+*. . *|2# [ [H#}.
D# "'*; 2*%-" £ ++ * _;/# ConstraintLayout$.+*$)/* .. 1 2 . 2 /[§18/$ .
0.9)"40./ Textview$) /# # +/ -*) 2§ " />

21 - * D)) A4*028"# 1 - /#)*) 28 " [5) 4*0-" 4*0/
-.*0- o> #)4*0 *4*028" '24.#1 *C K/F X)) ) - ,0)/'4
#1 %)% -2%" ConstraintLayout>

YHS. # 4+ 52 28 -1822# 1 *)/$) -. - ) 2#42 0. [# C 3 )
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INTRODUCING CONSTRAINTLAYOUT

FC 8 ) P - 0.9)" ConstraintLayout; ) "**& [ )*/# -2§ T /-
EditText

The Role of Containers
*C A H#HL - ) R D0 28 b
*/ ()4 [#*0"#
*[*U# SC *0-0. -8) 1§ (x- *CHES L IHYIHEI? 1) * .
Y. (] QS | 2# ) 4*0* g [ §)-

ToDo
Buy a copy of _Exploring Android_
[[J Complete all of the tutorials

[] Write an app for somebody in my community

/7, 0CR  "x , (

-2 #1-

#- # & *3 .
#- . h )RR # 8 %3
*C R/ FUBM KD X *EL

)OS DES %) )[4 O++ - §#/
4%2  gk0)  #) I S ) $%)

[ SR PR GEFE PR e
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W18 . (5 I#)%) C Q- - )S) 4ROl KO- > )
M5.1 & . (5~ [#)*) ' 4%0/- *0- > #. ++5. D*D *SSEK/KL 44 ) ¢
YH) T ) - 8- -A)OQ -FFD <Y (o K2 .. - ) 2 -

HDKL# & *30) 0 - TAM 0. - *0" #1 Q/F FH O

.2 *1 - +-18%0.'4 *)/ §) -. 3/ ) 1-*( ViewGroup; ) [# §* *I
ViewGroup $. /**-" )85 *C YO -* #' -) ) S+ 4/ (XD/MH .- )y
ViewGroup %/. 't 3/ ) .!-*(View;.*/# #§' - )*! ViewGroup ) (83 *!
View ) ViewGroup ™ % />

/M. .- )H2 0 A# L [T /*) ViewGroup /# /8. *-" )8BH)T T *
[ 28 1LY S AT I O

Layouts and Adapter-Based Containers

U4+ &) M - - [2% (- 14+ . ¥ ViewGroup $(+ )/ /5%).:
I o# - - <L BEIRTYS IR - ) &)*2) 1 SC 1# 1470
- 2D 1# ++
J o #- - g RS LR HE - ) )T &)*2) 0)/f
/#  ++§.-0)
* 302 2 - /28 /R0 *SS ++& #F) #F2) *L; 20 *)*/
&)*2#2 (A *8 (.1t - - DMH S.h #1 +) X2 ()4/#
0.- ) - 112 .19% [ .; C-18 R < K-+ > *21
- #9$) $15 0 /%0 *'$./8 (2 &)*F2/M# //# 15.0 - +- L)/ [FF) NV /#H ]
S (5. # &*3 ) 2D &I+ -1 >
* ). .2 # 1 #/A+ ¥ ViewGroup # S/ %1/ *8 (5. C) "

4 ViewGroup /# /§. *+/§(85 1*-*-" )"/ [1-0)5C ; 2#§ #-*29)
#1808 C) ™ 4 ViewGroup /# /§. *+/§(85  1*-*-" )BT/ 2# ) 2
2-8 1# +b

# ./ +*+0" - ViewGroup !*- *-" )$58)" / /-0)/8C $. RecyclerView;

[H*0"# [# - - *[# -*+/§*) > 2§" 3+~ RecyclerView (*- '/ -9) /#
**& # - *CC )  ViewGroup !*-*-" )" 28 " /.$) ' 4*0/- .*0- 4.
ConstraintLayout; /#*0"# /# - - *[# - *+/$*) >
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ConstraintLayout: One Layout To Rule Them All

14*0 .0-1 4/# )/ -) [,4*02§"7) [# /ConstraintLayout$. +*+0' - 0/

-"814)y 2 028" 7)) -1V -) J/**H# - .. Layout ' .. .;.0 # .

LinearLayout ) RelativelLayout 28" 3+ J#<. -$94" [ -9) /#S.

# +/ -> 08 ¥/ /*. 4/# /LinearLayout ) RelativeLayout 3§./ !-“*(/#
"$))$) " KSQQYL. ) -*§ RQL, 2#§' ConstraintLayout 0/ $) SQRW> ) ;/# -

$. )*/#$)" [# [ ConstraintLayout ) */# /[ ))*/ '.* *(+8.#2 4.7

@3> /g .8 T 4*0/ ' .. . K>'™; LinearLayoutl

* 2#4 §  F*" *[# - 2§/# ConstraintLayoutB

Drag-and-Drop GUI Builders

FEO2*0T & 1-4%) /*0. ) *8 /0 ) 9+ S0 -1 1 -4%) [
0. ) -* /0% -"§) 0 -*+ 0§ -

*22" -"0) 0 -*+ 0 -2*&. +) . /X)#F2/M# -0 1>
" 49" *0/ "LT) > MEHE -TD) @ -+ 0- L HE L -5.%)'4
SIS D)UY F e §) [ R 2§ [ L R)2# - [ 1R+ -
- L 0. 0/ ) (#1504 /* T# 0§ -/*

/I -Q) 2#//1# /- "4C ).D/-C *'"4*0/-0" >

*21-59)80QY;2 # H)* -"0) @ -*+ 0$' - LinearLayout;
RelativelLayout; ) &) 2 - )*/ §) 2¥# -"0) @ -*+%) &) > .¥/0-).
*0f; < */#*. KO>'™; LinearLayoutl 2*-&2 "$) - "0 ) @ -*+ (* ' 2#%
*/# -. K >>; RelativeLayoutl *)*/

4 *)/- .[;ConstraintLayout2 . .§") 28/# -"0) 0 -*+ 08" $)"$)
(@
Performance

#8440/ L 2 - )28 )28+ -1-C) D) > *C *M/# -
I /0- .2*&2 " 0O/ - §.7%2/* 3 0/> #4 - )</ . *.*2 _/*
0)0. "; o/ 4 *C& M ++ Y- SOMH+ -0 A28 ) . <UD
% .- »

# * 4 /81 *!ConstraintLayout2 ./**6 - " *I/# + §$§/§ . *1/H#H ' .$

D - ) C- 1288 & )"+ --C) D)
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Library vs. Framework

LinearLayout; Relativelayout; ) /# */# - ' ..§ *)/$ -. - - ( 2*-&
oo . =04 0 # L 86 - D)/SCH C ) 5F).F) 86 - )1 -.8%).

Yy K> 8D A 0.0 KK+ HI-CH DD &2 -0 *(+ 5 §¥4
ke Yo7 A - ) R £ Y ¢ 3 A VA 2

ConstraintLayout; 4 *)/- ./; *C .\-=*C '$--5 #.# . *./[, .)*2 #
++)  .¥.*2) *+4*[# ConstraintLayout * > *2 1 =§/ "*C )./#/
Rt )& +5(+-*18)" ConstraintLayout; ) 1+ -, ) *+/) 2 -

1-$%). %1/ S - 4/ ] )21 [0-.*-73 0"

Getting ConstraintLayout

§) ConstraintLayout *C . !-*C '$--42 ) /[* ).0- #/2 #1 /#.
A8 *0- (*F 0> 14%0 - [ [+ [1xCHE ) XS [0 §) 26+

205 - ;881 -A'& AN 1450 - A# L [# S - -49)4%0- +) ) §
# /4*%0 - "*&$)" I*-§. androidx.constraintlayout:constraintlayout !*-
*C 1 -89

dependencies {
implementation "org.jetbrains.kotlin:kotlin-stdlib-jdk7:$kotlin_version"
implementation "androidx.appcompat:appcompat:1.3.1"
implementation "androidx.constraintlayout:constraintlayout:2.1.1"
implementation "androidx.activity:activity:1.3.1"

Ki-*C _*).f= )/ *2F 0§ "= |

*0C47) /#/14%0# 1 $6 - )/ -/% [,
com.android.support.constraint:constraint-layout> #§. /** +-*1§
ConstraintLayout; O/%/§./# *' - -/§\ [\-*C/[#_ ) -*§ 0O++*-/ § - -4 |
4*0# 1 */# - -/8! [.9%) 4*0- dependencies /# / - androidxi . ;4*0 28"

2 )/ /0. /# androidx §/§*) *!/# constraintlayout -/§! /

Using Widgets and Containers from Libraries

)) - #+4/-2 . 2/4# /" 4*0/- .*0- .O0. B @D VAV A N £
> # (). # /2 3+*- 1 TextView ) Button 8 # S+ ' )/
) C ;+0. /I-$0/ . /#12 - + 73 28#android=> #3.$. #*2 4*0 28" 0.
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C I VI 28" 1) M) - ] -+ o *U D (2%& * .. ENJ#
Y A D N T AT B WET 0021V S W S 1 I

*2 1 - ConstraintLayout$. I-* '§ - -4, . *§/§.)*/+ -/ *1/# |- ( 2*-&
.. > *H4*1 /¢ * 1*_ConstraintLayout$.+ & " §$) 4*0- ) L+
2§/# 4*0- ++

D2 /0) DY - -FCE -5 081480 -/40.D)"28 ")
*Y§) - X - (258 .. 28HI2%& 4 6 -) o

Fully-Qualified Class Name

Y/ # A+ -*)2§ " [;2 0. *)TextView ) Button> #*. 2§ " /. #1
" )/.) ( <TextView> ) <Button>;- .+ /[§1 'H

* /- C2*%&28 " [.2%-&/# |2 4 [# C) ) K- ..
) (> *' - 428" [ 2%&/H#H 12 b <-[#F.I# Q) LI
/u3<+/ @6 " ..) (> * 2# ) 0.9)" ConstraintLayout; 4*0 2§" .

" ( )/.'$& <androidx.constraintlayout.widget.ConstraintLayout> #§." /.
§/ 2%- 481 4*0 - 2*-&$)" 28/# I# ; 0/814*0 - .40 /H# -0 ) @
-*+ 08" -4*028" -'4)*/5 [# 6 -) >

app: Attributes

*0 28" "*T7) H# 1 .2C K /18 O/ . *)*/" [ [# android: +- 73;
0/8)./ "1 dapp:+- 7 # . - IS0/ . 7) AI#'$--4*
2# - . android:i+- 73 /8 0/ . *( -*(- ( 2%-& * >

#.C ). H#H# T7-/6C 40/ -/10.8)"% - 428" /. ) *)/§) -.9)
' 4*0/- .*0- ;4*0 (§"#/ . app .#*20+9) -

<TextView android:id="@+id/label"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="I am a label for:"
app:layout_constraintBaseline_toBaselineOf="@id/button”
app:layout_constraintStart_toStart0f="parent" />

n/, 06 (D)E /B 3)/. £)8 L app
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. C ). /1% 11# app Y+ # ) - # S 24/
§/8. /%
) 0/4%0-/ 3/ 0-* *x( 2# - §) [# - "#$"#/ app/ 3/
J - . AIt-Enter K*-/# 081 ' )/ V%~ (  L/* -$)"O+/# D,0$ &73E
@1

app:layout_constraintBaseline_toE
app:layout constraintStart toStar

! Create namespace declaration »

= Inspection 'Unknown Android XML attribute’ options »

= QOverride Resource in Other Configuration... >

=15 =
1/, ICH ( D)t ./ ) 3)/. t£)8 "M@ /stwi2
J o#*.D0- /1) (C.+ Y- EN*C/H )0
#$. 2§" xmlns:app="http://schemas.android.com/apk/res-auto" /* 4*0-
-xx/ )/ # T 4%0/ - F0- >

A Quick RTL Refresher

RUFUIE 2% ()0 L - 2581 ) URRRSED Ko S) [HS. + - M-+ 4%0
Y N/ N S B LR @ S A I W Lo i 37
ll>

-5 ) S 2 YUK - - 28 ) SR S # - 18 *)D E
I T D SRR V.05 FE S R/ Vi XU 7 Yo S

) -*§ L0++*-/. *</# ) > )X D [#_# 4 -8/-* 0" /#
QS #*24%0- ++ ) 1 -f5. [# 18 .0++*-/. > #.:9) /0-); 28" 0.
450 /* -V -/*D./ -[E ) D) E®)./  *ID UE ) D-$"HE2# ) +*.8/5))"
28" LX) .- )
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% " S L8 # - #+

I/ §"#/

§"#/ 1/

Y'Y -2 2)/ /4 [<O*2 28/ # )0 " S [8)> #)". [# 1 4%0
GU#/# 1 *) 4 P28 ) )"0 " 0.0 TATER) [# $H 2814 )
Y0 M) LK IR/

Simple Rows with ConstraintLayout

# ConstraintRow. (+' (* 0" §) /# Sampler ) Samplerd+-*% /.§$.1 -4
S -/ /# simpleText. (+'> # ' 4*0/)*2# . ConstraintLayout 2- ++
-*0) TextView )  Buttom

The XML

0--**/ * ( )/$.)*2

<androidx.constraintlayout._widget.ConstraintLayout>:

<?xml version="1.0" encoding=""utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout
xmins:android="http://schemas.android.com/apk/res/android"
xmlins:app=""http://schemas.android.com/apk/res-auto"
android: layout_width="match_parent"
android: layout_height="match_parent"
android:padding="@dimen/container_padding'>

<TextView android:id="@+id/label"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android:text="@string/label_caption”
app: layout_constraintBaseline_toBasel ineOf="@id/button"
app: layout_constraintStart_toStartOf="parent" />

<Button
android: id=""@+id/button"
android: layout_width="0dp"
android: layout_height="wrap_content"
android:text="@string/button_caption"
app: layout_constraintTop_toTopOf="parent"
app: layout_constraintStart_toEndOf="@id/label""
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app: layout_constraintEnd_toEndOf="parent"/>

</androidx.constraintlayout.widget.ConstraintLayout>

KI-*C_*)./- §)/ *2F.- FC §)F- .F* 4*0/F  [S18/ANC )3 L

"$1 /# / ConstraintLayout # §"#/ ) 2§ /[# *! match_parent; 2#$ #
DS S BETH.28 " [*- F) ) - H0 TUO0+/# 1Y+ K+ =)
8 > )M L [# D+ - )ES. X)) -/#*F O L CKNH %)

/# . - );.*/# ConstraintLayout 28" 7" /# [ .+ > RN JH
ConstraintLayout + §)"*) "I1*0-.§ ;. */# *)/ )/.*/#
ConstraintLayout 28" §). /!\-*C/# " . 4#*2 1 - (0 #@dimen/
container_padding ".!*-Ksdp$) /#$. . D

#- - /2 Q)L ET - %)) §) /# ConstraintLayout: *0-
TextView ) *0-Button> */## 1  .;.85 ., )  +/§*).K1$ android:textl

*2 1. *# CxKHEL ) #DT-0" 5D S D) 2# - [# 28 " [ #O
+*.§/$*)  2¥/#%) /# ConstraintLayout>

# TextView# . app:layout_constraintStart_toStartOf="parent'™> ' //-§ O/ .
J -19)" 28/# app:layout_constraint - -0' .!*- #§' - ) *| ConstraintLayout>
app: layout_constraintStart_toStartOf="parent" . 4.:

J - 14" F *Y -9 H# D -/E " *L# 2§ " [ KeonstraintStartl;
2# - [# D/ -[E T S F) T IR /-] )0 T L ) R) I#
7 A S [V Aot [ VA T

J SRAT) R A W= 2 £ AR Sl - A A B @L:2) I
KtoStartOflL

J# D.*C /#)" . ES. [# ConstraintLayout$/. ' K"parent"L

*: app:layout_constraintStart_toStartOf="parent" 28" ) #*-/# ./ -/ " *!
/# TextView/*/# ./ -/.$ *!/# ConstraintLayout

$C8 -'4 /# Button# .-

J app:layout_constraintTop_toTopOf="parent" /* ) #*-[# [*+*!/#
Button /* /# /[*+ *| [# ConstraintLayout

J app:layout_constraintEnd_toEndOf /* ) #*-/# D ) E*!/# Button/*
/# D) E*!/# ConstraintLayout;2# - D) ES§. *) /# -§"#/1*-" 1/o/*0
SSUROY0OT L) ) - URA/ Y )0

# TextView '.*# . app:layout_constraintBaseline_toBaselineOf="@id/
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button'™> - ;D . ") E- 1 - /*/# IS8 ) MH# /] 3/ ++ - [FDYEO+F)
Textview I ) )4.0 ' .. .;'$& Button I # . D> -2 -

) #-D"/H L) *I/# Textview/*/# . '§) *!/# Button, .*2# - 1 -
/# Button 2§) .0+ /# Textview2§"# 1  (/ #)"1 -/§ "+*.5/$*) # "@id/
button" /$ .$§)/* /# @+id/button ' - $§) /# android:id //-§ O/ *!/#
Button; .* /# ConstraintLayout &)*2.2# /2 " /$. /# [ -" [*V/#S5. ) #*-§)"
-0'»>

# Button '.*# . app:layout_constraintStart_toEndOf="@id/label'> #$. . 4.
# 12 2)/1* ) #/# ./ -/ " *'/# Button/*/# ) " *l/# TextView
K2#*. android:id1 '0 §. @+id/labell

# Button# . ) 0)0.0 'android:layout width1l 'O =odp> *-( "4 /#5. 2*0"
C ) 2§ /#*15 -*dp; 2#§ # 2*0' § H<-H *<- H#Y*
ConstraintLayout; /#*0"#; 0dp C ).0/# 2§ /#$. [ -(§)  4/# #*-§5*)/ "
*)./- /B )MH . *'/# Button:

Jo# - S ) #H- <) " *L[# TextView
J # ) S ) H#H- K " *1/# ConstraintlLayout

. -.07,2%# 2% /[#* odp;/# Button28" -, . " [T /# .+ 2 )
[#*. [2% ) #*-+*3/5%)> 19)./ [# 2§ /#2 - wrap_content; /# Button
2§ [# 2*0' /-9 48, +/$%); ) §2*0 ¢, 8 [/12)
J#*. [2% ) #*- +*§/5%) 0

The Android Studio Graphical Layout Editor

14*0 '§ &*) 2§ " /) /# ConstraintLayout$) /# 'O +-§)/18 2;/# /15 2 2%"
I T 7 R S S N R A

VAR LGN T B ) IR A L AL G !

B .0 . - -85 #) "o *[REL0H#HL . ).+ ) -
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D# I# -8) L - 29" R K ks (5 *02%0' 0. [#. - $58)"
Hx HA*02 ) T3 85 /g 28 b [ - .28 #)" /*0.9)"

SC )5 - FO- - M -I#)H-0* 10 - /# 85 10 . 2%0"

Rk S5 KO ) R H ) J# 28 [ ) # S IHF0"#IE S0/ .+ ) >

B8t - O S )L A TR24%0 0% T) T# *)0- 91 4
ST S ) )

$/7, 0CH o *#( #18 LA )., O

*O ) ="/ 7)) 080 ) 8- ) )R -28 T /- " U F
/# ConstraintLayout; /* ./ '$.# ) ) #*-§)"-0" [2 ) /[#*. [2*+*§)/>
#/-0" S.-+-. ) 4 ) -=*2 *)) )" /H [2%28 " [ 2% /% . -] )
) U 220" S L #E2 - *)-5) >

The Result

14*0-0) §/# - §/$*) *1 /[# ConstraintRow . (+' ;4*02%" . /# - .0/
Cl# 1% "8 " 4%0/ §/* ) 2812 & 1*-§)/# 11§ 0f -
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J# Textview$. $) F)ME - " KU - ) ) $.1-/5 "4
Y 28/#/# . '§) *!/# Button

J # Textview/ & .0+§/.D) /0- 'E.+ . 0+X) YL +5Y)

J # Button7"./# .+ 12 ) /# Textview ) /# ) "OxLH
- )

) # Button$. ") 28#/H [+FUHE - )

11 -4/#8)"8.8). [ sdp l-*( [#

9:56 P

Jetpack: Row

I'am a label for: ABUTTON

$17, 0CKY )(-., #(. )1 "* 8 - (.t a3 /("

Starting from Scratch

C28#FIH# - X)) - 4%0 ) - /) 2" 4*0/- *0- 2¥/#
ConstraintLayout . /# -**/; 4-§"#/0 '$ &))" *1 - layout- .*0- §- /*-4
e " 2 D 40/~ *0- T EI*CH *) 3 ()0 ) 445" D)
ConstraintLayout !*-/# -**/ * () *-/0) [ '4 O/*0 *(+' / *)/# D **/
QT U*2.4%0/*40./ ./ -/ 14+§)" ConstraintLayout; /# ) #**. [#
10"40,0 57 " ..) C -2 /H KD *2) S)

14*0 - " 2% " /9)/*/# ConstraintLayout ) -*+§/§) ) - §/- -4 .+*/,
24 14%0" [ | S SC 28" 86 - ) /# ) 2# 140" [ 2# ) 40 -0) J#
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+B ) [H# - w48 " 4*0/ 3% /# Button H#*2. 0+ 2# - 4*0 -*+§/-

817, 0CL9 )(-., #(. 3)/8 £, 1 < 7.)(

*D 1 4§l 4%0 *Rg [ [# [ 12 ") -/ ;4%028" . [# [/# Button# .
Y* XS-D/> 1 ) -#1 +§* [[-§ 0/ . 28#/# tools: +- 73:

tools: layout_editor_absoluteX ) tools:layout_editor_absoluteY:

<?xml version="1.0" encoding=""utf-8"7>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlins:tools="http://schemas.android.com/tools"
android: layout_width="match_parent"
android: layout_height="match_parent'>

<Button

android:id="@+id/button9"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android:text="Button"
tools:layout_editor_absoluteX="77dp"
tools:layout_editor_absoluteY="36dp" />

</androidx.constraintlayout.widget.ConstraintLayout>
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.2 §.0.. S -8/ **& /-8 0/ .§) /# tools:) (C .+ -

O L) L)L) # 1 )RS IR) M # 18- *14%0-
++2# )8/-0)> )/MH. . ) 28 J0 - C C - M O+ Y *) -

2# - 4*0 -*++ [# Button> 0/; . 2 -)$)"*) /# Button$) /# ' 4*0/
2§/ " 4*0; Button 28/#*0/ *)./- §)/. 2§ 2§) 0+ [/ **-§) / (0,0) /

O K 8 TAOH U Y0t ) 04 SRR )0t b
- 28 M /8.9).08§)L *0 <) /*0. /# - +#8 ' 4%0/

/> 7)) # O *)S-D - S ) ME 200 ") F)) )T

O/ R 28 " [ *-[* [# ConstraintLayout §/. 'D

ConstraintLayout and the Attributes Pane

#)4*0 $&*) 2§ " /9).$ ConstraintLayout;/# //-§ O/ .+ ) # .
J- )T ERES)T R/ S) [ D 4%OE [ -4l []5 0 -

Layout
Constraint Widget

e

Constraints
! ]
! ]
#1/, 0CY )(-., t(. )6/, H( "t(13

# Oo#1-*).9D.S MH .,0- 98 / /#1/# 558" -0" §. wrap_content !*-

B> BEDTF)F) KL H # 1-*F) 28 [ 12 ). . "™ [#1] 3

#
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J 73 289D S 1 4 BH" -

Joodp; !>~ /- / #)"/H# 5 [ 1S+ DS S 4 2[5
l$)

J wrap_content;$) $§ [/  A/#*. # 1-%).

EditText: Making Users Type Stuff

YT 28# 0//*). ) Y Tt L - [#O[H#S- D) #R-EX (R [**'88/ > )
) XS4 - S+ )/ 1§ /# EditText 28 " /;2#8 #5. .0 ' .. *1/#
TextView 0. I1*-' ‘D

YT 28## /) - TextView //-§ 0/ . K >'™; android:textStylel; EditText
B R o[ 128 0. 100 1%-4%08) *)./-0 /)T ' )X 4
android:inputType; /* . -§ 2# /. *-/*1$)+0/ 4*0- EditText 3+ /.K)OC -.B
‘@& - .. .B+#*) Yo -.BD
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Graphical Layout Editor

# o/ )M - +H#S 4RO §R-# . 28 L /) § ] +$C -S4 /*
EditText2$ " /.;) C D 3/E

Palette Q -

Common Ab TextView

Text 4 Plain Text

4b Password

Buttons )
_ 2k Password (Numeric)

Widgets s E-mail
e 4 Phone
Containers = At Postal Address
Google Ab Multiline Text
Legacy 46 Time

Ab Date

Ab Number

A6 Number (Signed)
Ak Number (Decimal)
#/, M9 # v - f L8>k EC 2.2 YL #rerT.

# 7-.1 )/-4%. Textview # . *) )/-4KD "§) 3/ELS. ") - '(+O-+*.
EditTexte # - ./ *C +- 0 *)7"0- *-1-§*0.. ) -9*.; . 0# . + ..2*%>

*0 ) - " )AFVH L §)/*4*0-" 4*0/ /# )0. /# //-§ O/ .+ ) [* *)T"0-
-"1) //-$ 0/ .;* §//# EditText .4*0. 7/ # D E ) D 3/
/1-$ 0/ . - # . C ."™0) *)Textview, . - C )4*/# - [/-§ 0/ .;D# -§/

I-*( TextView

Notable Attributes

# D EY (DM NS0/ . +) TR2.4%0 /% . [ DS)/E - [#5. EditText

# DHS)IES 3/ 28" #*2) ) 'S"#/ - AS) [# EditText 28 " [2# ) [# 0. -# .
Y ) - DM A D ) [# 0. - -/ [448)" §)/* [# EditText; [# D)/
1)5.8 > #5. C# "24%0/%.1 %) .- )4 -4+ D -
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TextView

# D)+0/ 4+ EY ()M H$ 0/ .+ ) "F2.4%0/x . -5 2# [ .*-[ ¥
$+0/4%0 - 3+ [§)"/*-  $1 ) /#S. EditText; '$)$)" 0+ 2%/# ( )4 > /# [4+ .
KT A0 ) - R I DIF I 4%0)-

textPersonName

[[] date Code =1 Split &= Design
[ textUri
- Q & —
textShortMe: e
[ textLongMessage PersonName
[] textAutoCorrect ‘extTextPersonName
O none
" + -
| numberSigned ot
[] textVisiblePassword
[[] textWebEditText ributes
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>
o
o
@
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w

ToEET
EEXERE
52%0%
2 S PeZ
823
=883
EODmE
=35 206
E-Uﬁ-g

Bl 2

o “

| textPostalAddress

ROOO0O0CO0O0

<]
=
@

[[] textEmailSubject

[[] textCapCharacters
Apply

og & Layout Inspector

0/, DB ()E B 2. i~ (FF. 3% -

More Complex Forms

L.7%%8 [ § - ' * [ 3 (+;1*0) $)/# constraintForm (* 0" . *!
1 ) 'O+ /o

What We Want

DY IE#H L VL R L T ) ) o+ - %) 244
Button /* .0 (¥//# -G - ) - )" /<I# ] O//F) 'S & N [# +0-+*.
U, (S IR L #2218 %01 >

#.. C.J-3#N"*-2 - HY*0"#H *- 3 (+' ;2 )# 1 ConstraintLayout
Mt L T7-0) C ) ) C D) I2*-*20 284# [# Button *2 [#
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v 1) (D

*2 1582 $C/*0-. "1 . [*[# .*-/*|ConstraintLayout ) #*-§)"-0' . /# /
2 #1 . ) *1,;2 2*0" 28) O0+28/# ' 4*0//# ['™**&. '$& [#.-

10:26 P v

Jetpack: Form

First Name:

Last Name (Surname)

SAVE

#1/, [DDFY I ).~
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#5.2%-&. 0/§/2*0° )5 -§12 # *0Q.I*-/m ' L) H# T =

1024 P 4

Jetpack: Form

First Name:

Last Name (Surname)

SAVE

4 @ |

s/, 06 )(-., #(.)," %8 - (@tu3 /("

*-/0) / '4 ConstraintLayout *6 -. .*( ! /0- .!*-# "+§)" 0. " //#S. .*-/ *]
'**&>

How We Get There

0-"4*0/8. (*- *(+" 3/#)MH -5 - 3 (+ ;%2 + -//*# 19" 71
#§' - ) *1 /# ConstraintLayout: /2* TextView 2§ " /.;/2* EditText 2§ " /.; )
Button-

<?xml version="1.0" encoding="utf-8"?7>
<androidx.constraintlayout.widget.ConstraintLayout
xmIns:android="http://schemas.android.com/apk/res/android"
xmIns:app="http://schemas.android.com/apk/res-auto"
android: layout width="match_parent"
android: layout_height="match_parent"
android:padding="@dimen/container_padding">

<androidx.constraintlayout.widget._Barrier
android: id="@+id/barrier"
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android: layout_width="wrap_content"

android: layout_height="wrap_content"

android: layout_marginStart="@dimen/margin_barrier"
android: layout_marginEnd="@dimen/margin_barrier"
app:barrierDirection="end"
app:constraint_referenced_ids="labelFirst, labelLast" />

<TextView
android:id="@+id/labelFirst"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android: labelFor="@id/firstName"
android:text="@string/label_first"
app: layout_constraintEnd_toStartOf="@id/barrier"
app: layout_constraintBaseline_toBaselineOf="@id/firstName"
app: layout_constraintHorizontal_bias="1.0"
app: layout_constraintStart_toStartOf="parent” />

<EditText
android: id="@+id/FfirstName""
android: layout_width="0dp"
android: layout_height="wrap_content"
android: inputType=""textPersonName"
app: layout_constraintEnd_toEndOf="parent"
app: layout_constraintStart_toEndOf="@id/barrier"
app: layout_constraintTop_toTopOf="parent" />

<TextView
android:id="@+id/labelLast"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android: labelFor="@id/lastName"
android:text="@string/label_last"
app: layout_constraintEnd_toStartOf="@id/barrier"
app: layout_constraintBasel ine_toBaselineOf="@id/lastName""
app: layout_constraintHorizontal_bias="1.0"
app: layout_constraintStart_toStartOf="parent” />

<EditText
android: id="@+id/lastName"
android: layout_width="0dp"
android: layout_height="wrap_content"
android: inputType=""textPersonName"
android: layout_marginTop=""@dimen/margin_row"
app: layout_constraintEnd_toEndOf="parent"
app: layout_constraintStart_toEndOf="@id/barrier"
app: layout_constraintTop_toBottomOf="@id/firstName" />
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<Button
android: id="@+id/button"
android: layout width="wrap_content"
android: layout _height="wrap_content"
android:text="@string/save_caption"
android: layout _marginTop="@dimen/margin_row"
app: layout_constraintEnd_toEndOf="parent"
app: layout_constraintTop_toBottomOf="@id/lastName" />

</androidx.constraintlayout.widget.ConstraintLayout>

K-> _*). /- )/ *-(F.- FCSF- .F' 4*0/F  /$18/ANC $)3 L

14*Q "™**& [/# / - - -2 # ' (). *[# ConstraintLayout 1 2
28" 3+ [# [ S3#*) H*-I'D

Naming the Widgets
#x1/g 26" /. ). 1 §-'4.8C+" android:id:

J FirstName ) lastName !*-/# /2* EditText 2% " /.
J FfirstLabel ) lastLabel !*-/# /2* TextView 2§ " /.
J button !*- /# Button

) 2 - ) D" DAY 28 . 28 " [ 1-*C*0- LF /) * i /#
28"/ . - +0-'41%-9)/ =) "0. 2/#8) [#5.' 40/ - .*0- >

Barrier: You Shall Not Pass

# .$3/# #§ *!/# ConstraintLayout$. Barrier> Barrier$.*) *I  *0+' *I
*+/§*). 28/# ConstraintLayout !'*- - /§)" 1§-/0 ' ) #*-+*§)/- +'  1*-4*0/*
-0 -) D)4/ ) #F-)T-0T L /#E )Y 28 I [# T 4*0h

+ §7 "4 /[#S. Barrier # .=

J app:barrierDirection="end"
J app:constraint_referenced_ids="labelFirst, labelLast"

-/ D -$- 8 [EDH S /.28 - /# -$-8 . SH#E - 8L [KH
28" /.-1V-) §)/# app:constraint_referenced_ids //-§ 0/ > ) *0- . ;
/# end!*- app:barrierDirection ( ).D+0//#5. Barrier //# ) +*.§/$*) *!
1# # #1S. -1# V- RSB KRN # Textview 28 M /. -
SO0+ /> -1V -<C/# start M *V/# ConstraintLayout ) / & O+ . (O #
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x> L # S %) )/ - ,08- . Kandroid: layout_width="wrap_content"D

- .0'/; /# Barrier$. +' [ ) *12#8 # 1 -*1/#*. [/2* TextView 2§ " /.
.Y b YMH L (A IS . ) T L 2#5 #0. . Last Name
(Surname): ./#  +/$*) K *0-/ .4*! @string/label_lastl> *;/# Barrier§.

+' 2# - [# labellLast TextView ) .

/# ). /0+/# firstName ) lastName 2§ " /./*# 1 /# §$- start +*.§/$*)
2# - /# Barrier$.; 1§ app:layout_constraintStart_toEndOof="@id/barrier'
#5.8.2#4 */H#7 " . #H1 [H . C D)), ) [#H N +*855) 8.

[ -Q8) A YT R D

SAVE

N/ (D)E /8, R L 3)/. )8 L ), " 14" Barrier

.= 0 0-10- (D225 ) HI2%T -
* Y5 D/F/2*x F0Q).2# - # 28 m* g T7- 08 1 -C) 4
[# 28 [#FIIE T L).S 18

Your Position Shows Some Bias

0-/2%' . *Y/# 1 [# . ( 25 /b # lavbellast/ 3/2 .. /O+/*
RIS R L L WA

198



INTRODUCING CONSTRAINTLAYOUT

4 107,82 4./ ) #* [# ' ‘'.[*/# start " *!/# ConstraintLayout;
I#8-13/2*0" 29) O+*)/M# [/ "> # /5. Y 282 - ;[#*0"#;%) /# | *0-
labelFirst/ 3/2*0" 2§) O+- "' /81 '4) - 2 41\-*%/. .. *§/] 7"'>

* - L HSL,FO-" A0/ # . H#HY T K [2% A

B *)./-9) */#/# start ) end " .;2# - [# end$. ) #*- [*/#
Barrier 1§ app:layout_constraintEnd_toStartOf="@id/barrier"

S #*1 /# /3//*/# end.§ 1§
app: layout_constraintHorizontal bias="1.0"

$ .;9)/ -C. *! ConstraintLayout; C ).D§! /# - §. 3/- -**( .S /2 28"/
/A - /5 "/ BB #1107 §.QVC ID/EIIH 28" 8.
- DMHE 1S T+ o R # #RER) 300 C )0 /# 28
Wl 2 A2 - J# start.$ E ) BQQC ).D0S [ 28U CI# 24
/[*2 - . /# end.§ P

A# 1" /4 " ') [/# Barrier ) #1)"SY. ..*$8/ T - /I#
Barrier;2 ).0- /#//#&# ' ") # 7' - <. [*" [# >

Declaring the Rows
Y/ -C RV 2504 7 0 S8 [# L -f8  +R8%)8) -

J # [*+* firstName$. ) #*- [*/[# /[*+*|/# ConstraintLayout 1§
app: layout_constraintTop_toTopOf="parent"

J # [*+*lastName$. ) #*- /*/# */[*(*! firstName 13
app: layout_constraintTop_toBottomOf="@id/firstName"

J # [*+*lputton$. ) #*- [*/H#  *//*(*! lastName 1§
app: layout_constraintTop_toBottomOf="@id/lastName""

Jo# 0 CHL S L) LYY 28 k8] T

) W)-

J #' '# .android:labelFor . [/, +*)/)" /*§/. .. *§/ T ;1> [#
) 7/ - ) - -0 F# - LS8 #)FRS L
J # Button# . app:layout_constraintEnd_toEndOf="parent” ) )*
startf.§ ) #*- . *§ 28" 90.#*F)/H ) § FI/#
ConstraintLayout
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Turning Back to RTL

)*- -1 /# D/ -/EFD) E //$ 0O/ . /*-1 - [#E+**F). . *F)'H"0"
$- /§%);4*0) /*# 1 android:supportsRtl="true" $) 4*0- <application>
"D A*0- QS L ) 240 - /-y [28# 1 #8118 0/

- 4 [1*-4%0 4/# ) 20+ /285 - >

* L HR2A%0- ++  # 1. 2% B 25/#%0/# 19)" /<" =) - § * -2
SL4%0 - )X/ -/ ) /HE. TH0 T LB 40 )<= ) x5 /*0. t 4%0/
0N 284 )AT)M0T F) ) <5 S\ 1S o X KSR /<M D). ++
I T I ¢ L S R L 0 N 0D ¥, Al Wi
I# D * CA%0/ §- )ES O 4 VO /#8.5.10-) %6 ) x40/

- /5%)S. 1 -QS)  AM# 0. -l #%. )" )"0 "=

(] 3 941243

<  Developer options

On

Drawing

Show surface updates
Flash entire window surfaces when they update

Show layout bounds
Show clip bounds, margins, etc.

Force RTL layout direction
Force screen layout direction to RTL for all locales

Window animation scale
Animation scale 1x

Transition animation scale
Animation scale 1x

Animator duration scale
Animation scale 1x

Simulate secondary displays
None

a7, M 0D*, *HCGHC A8 )T )
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)" 128 #0. .t 4%0/-0" . W 28#D.S -[E- | -§)" /< [H $'H# )
DY E- 1 =) /%/# "I/ B I*= "' )"0 " =

1244 4 A9 3 (]

Developer options >

On

Drawing

Show surface updates
Flash entire window surfaces when they update

Show layout bounds
Show clip bounds, margins, etc.

. Force RTL layout direction
Force screen layout direction to RTL for all locales

Window animation scale
Animation scale 1x

Transition animation scale
Animation scale 1x

Animator duration scale
Animation scale 1x

Simulate secondary displays
None

1/, 0y 0bH*, *HCE#C (-8 ), < )

More Fun with ConstraintLayout

#- - CHAC- + §4§ . * ConstraintLayout /# )2# /2 # 1 *1 -
#->*0 )-

J . Guideline/*. /0+ ) #*-§)" +*})/.; §/'& Barrier; 0/. [/ /
- §/- -4 [§%).

J . app:layout_constraintWidth_percent )
app: layout_constraintHeight_percent /* .$5 #§ - ) . + - )/ " *I
/# ConstraintLayout .$5 '*)" + -/§ 0" - 3§.

J . app:layout_constraintDimensionRatio /* !*- #e o #- I/
+-/50 - + /- /5*

J . ConstraintSet/* '/ -/# ) #*-§)" ) .$HB§"-0" . 1*- # - ) *
ConstraintLayout /-0)/$C

J ) (kA
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28" . ConstraintLayout 0. §) C )4*1/# . (+ ./#-*0"#/# - /> I#

Notes on the Classic Containers

#§' ConstraintLayout$. /# - *CC) KOM4F) - [+ &0 ) S
++ 1)L )R F)'A*+H/6*) ) §)  ConstraintLayout$. - ' /$1 4
) 2 /# - 80 KR 3D B * )0, §)

*0- X)) - o 2 - FQ) KA. )28 ) K RQ ) )
J§$ 0. /* 4 LinearLayout; RelativelLayout; TableLayout; ) FramelLayout
LinearLayout

LinearLayout - +- . )/. ) -*§ (. ++-* #/* *3C* "0 2§ " /[.* #§
D - - 0+ FOQO*F--*2*) U -/# )3 ) C))IFH-
/%88, 0. [HS. <=/ *1 ) ++-* #; <[> 1 '+ - 0. LinearLayout

3/ ).51'4 '0.;4/$.0,3 .4/%0. =*/# -/# ) ) android:orientation //-§ 0/
*%) § [/ 91§/ #*0° -*2 Khorizontall *- *'0() Kverticall; )*/#5)" '. §.
- ,08- >

) I8t S L) SR M - 8L )RHS)T 2-%) 28/# 0.9) LinearLayout

*2 1 - LinearLayout2 . .§") -*0) J$C+ 0. " ) S+
SC+ ) I8%);))*+ -1*-C ) > 1) ™/.*1) ./ LinearLayout *)/ %) -.
Y 2. *2) ) 1% x4 3140 250" ) K[+
LinearLayout *)/ §) -> 1) .*C /#)" . .3+ . ConstraintForm2*0" / &
/#- LinearLayout$)./ )

J 2% horizontal *) . I*-/# -*2. X))/ HH"/H . ) T
J vertical *) I*-#*' )" [#*. -*2_ +'0./# Button

RelativelLayout

) /# .0-! ;RelativelLayout '**&. '*/'§& ConstraintLayout> Relativelayout;
D) C 0T A0 28 ). L OFF) JH - - I8 H#E /R -
281D F)) - ) H#E+-) ¥ > *0 )+ $ "/ *2

) /x/E Y F st kgL 8t LK C T YY) 28 1# K
28 = ) **)» ) § o<1 .+ §° /S0 L) /HOHY - )L 4D
28 [1# 4 - ) #* /S
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"*1/# /.*0) .'$& ConstraintLayout>

*2 1 - RelativeLayout 2 .)*/ - [ 2¥#+ -1*-C) * -"0) 0 -*+
0% -.$%) (%) >cConstraintLayout# . .0+ -. /*!IRelativeLayout! /O- .; )
RelativeLayout # .§/.*2) . /*! [//-§ O/ . S8 -/*; 0Of $./8) 1'\-* /#*. $)

ConstraintLayout> # - §.'8//' - .*)/*0. RelativelLayout/* &
TableLayout
14*0 "$& /" 54028 "% ) -*$ (. TableLayout> / "*2.4*0/*

F* S5 4%0-28 " 1.8) " [*4%0- .+ $7T /) *0 *)/*# )0( - *!
*2. ) *0Q).; 28 # *0Q). CH# HD&*- - [ #I*  <CC | M-
DG ) Ty

TableLayout 2*-&. §) *)I0) /§*) 2§/# TableRow> TableLayout *)/-*'./# *1 - "
#A*-*1E X)) 284 28 " [ # ('L O+*0- 0 HIFF) - (-
TableRow *)/ §) -.;*) + --*28 /# "-§> .$)" TableLayout 2%/# TableRow

2*-&. "/'%& 0.9)" ) <table> 2/# <tr> " ( )/>
#) ) -*% ./ -1 >0l [ .2 - 144740 5)*/*)'41*-] 0 -
Y R Y, Y TR OV LV X R Y2 B A
1™+ -.2-0. /09" [ LR[4T RS8R [HE)T. K) I#
=)D MHE S ) 1) TableLayout /# / (3 (S & /.
DL Tmeg o CRL R L 1S ) S5 e ) -
$/#Barrier;4*0 ). /0+ ConstraintLayout/# / )Y#) '/ ' ./-0 /O- .;
D4 *2. ) *0().2# - [# *0Q). )1-48)28 H . %) %) )
*2 1 888 AN I - 280 <C . ) S5 1#12*0°  1-4 §8 01 /*
$C+' )/ 2%/# constraintLayout /# / TableLayout *0' # ) ' .4 1-';

[#*0"#; ConstraintLayout$. (0 # (*- +*2 -10"/# ) §. TableLayout> 'O.;
TableLayout .06 -.!-*(/# .  + -1*-C ) +-* " (. *!LinearLayout; 2/#
KLFY )9 -0

*8") - L§4*0. "-§ *-/*1 /-0 /O- ;/-40.9)" ConstraintLayout; )
*).5 -1 ")" & /*TableLayout *)'4§!) >
FramelLayout

) -*$ # . FrameLayout ' ..> $& ConstraintLayout; LinearLayout;

RelativeLayout; ) TableLayout; FrameLayout 3§././* .85 ) +*.§/§*) §/.
#' - ) *2 1 - FrameLayout# . 1 -4 $(+' + §-*1' 4*0/-0" .
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BT HE - )RS M O+ 1) o] ) K04+ - /1% )"0 " L
0)' .. android:gravity$) § / ./*+*/8*) [# # - ) . 2# -

S #H-) IFL-+F)/H 3§5. K2#$ # ConstraintLayout )
RelativeLayout '.* .0++*-/L

Bo- OUS IH28 L - & F) F) AR )RE S
. C4. CO." .o

$C -§'4; FrameLayout$. 0. §)+' . 2#- 2 2 )/ /*- . -1 + I*
S C )™ 012 *)&)*2 24 [1# D.AC H)ES. | < B> #

§.8) *12# [ /# D.C I#)"ES. 28" [1-0)6C ;2#- 2 28"0. 1F
*'%) *  [*+0/ . *C /#8)"$) /# FrameLayout> 28 . /H#5.+ [/ -) 0. 24/#
RV YR Y

$%) "4 FrameLayout$. 'S/ - "40. !*-D- (OE2# - 2 2 )/ .*(C .*-/*
*- - -*0) # > )M L I# &"-*0) *!/# FrameLayoutK >,
android:backgroundL. 7)) .2# //# - ( .#*0" "**&'%& >
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TextView; Button; ) EditText!*-(C/# *0) /8*)*1 ( )40. -§)/ -1 .9)

) X8 ) /A ) U0 L= /# 1*0)  [5F) KL R/E - [**'&8/ >

1-"/4 ) -* #.0- ) )" F28 [ g 1 CE0NH
Y/ L -AIHS)S. FL - > ). # o+ <2 28- 18 2 )0 -* *f# -
*CC*)'40. 28" 1.9 /H#F ) -*S ) 3+ KC K/H - o+ §§5 L
) XS 4 O

R M. # - *C -2 /# FormWidgets CF 01 KL /#E 1)
*') . (' +-* /D

ImageView and ImageButton

) K # L /2%28 [ 2# 40 C 0 SC T L) 4*0-  /$18/§ .= ImageView )
ImageButton> . /# ) (C ..0"™ ./;/# 4 - $C "0 . ) "0 . /* TextView
) Button;- .+ /f$1 '4

#2§ " // & . ) android:src //-§ O/ K$) ' 4*0/- .*0- L/*.+ §142# /
+ /0- /*0.> # . 0.0 "4-1-) -2 ' - .*0- K>"™;@drawable/iconl *-
FCH8C . G +- *0- K O>™; @mipmap/Zic_launcherD

ImageButton; .0 ' .. *! ImageView; (83 .§) /# ./ ) - Button # 1§*-0
#§'  */# ImageView ) ImageButton ) "4*0- * 2# )/M#H 4 - '§&
ImageButton # . 0§'/@§) "*"$ /*18.0 "4- +*) /[*/# '§ & /# 2 4/# /Button

*

O-. (+' ++# . ) Imageview) ( icon ) ) ImageButton) ( button:
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<ImageView
android:id="@+id/icon"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android: layout_marginTop="@dimen/margin_row"
android:contentDescription="@string/icon_caption”
android:src="@mipmap/ic_launcher"
app: layout_constraintEnd_toEndOf="parent"
app: layout_constraintStart_toStartOf="parent"
app: layout_constraintTop_toBottomOf="@id/log" />

<ImageButton
android: id="@+id/button"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android: layout_marginTop="@dimen/margin_row"
android:contentDescription="@string/button_caption"
android:src="@mipmap/ic_launcher"
app: layout_constraintEnd_toEndOf="parent"
app: layout_constraintStart_toStartOf="parent"
app: layout_constraintTop_toBottomOf="@id/icon" />

Kl-*C_*-_§ " [.F.- FC8)F- .F' 4*0/F /$18/ANC $)3 L
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B I#) H#F20+8) *0-*1 - " [S18/40 *O/+0L 2#5 # ./ & 0) #*128 " /.

§) ConstraintLayout:

929 P B v
Jetpack: Widgets

Oh, ¢'mon, click something!

S ——
g ——

Click me!

D No, click me!

O Celeste
@ Irma
O Phoebe

#1/, DKI Formwidgets = *& 8 14." ImageView ( ImageButton #1"#1".
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Android Studio Graphical Layout Editor

# Imageview2§ "/ ) 1*0) /H# D *CCHE+F-/F) Vg ] §) I#
) % /0 $* - 4+#5 't 4*0/ /%

Palette

Common Ab TextView
Text @ Button
ImageView
Buttone
:= RecyclerView
¢» <fragment>
Layouts m ScrollView
Containers = Switch

Widgets

Google

Legacy
#1/, LY & .. 8 ImageView )1 ( #1"g@1".
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ImageButton .#*2. 0+ §) /# D 0//*).E +*-/§*)-

Palette Q -

Common @ Button
= ChipGroup
o Chip
v CheckBox
Layouts ® RadioGroup
Containers (& RadioButton
Google ™ ToggleButton
=8 Switch
© FloatingActionButton
#1/, DECY & .. 8 ImageButton )1 ( #1"g1".

Buttons

Widgets

Legacy
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#Y)A0 -"*) KUFE L DA +- 18 2% 0 +8),4*0 - $CC §/'4

A R Tl Al < R L R N SN A Y G
+  Module: app T
Drawable  Mip Map Preview

Sample data (2)

backgrounds/scenic

Sample data | 1 version

avatars

Sample data | 1 version

app (2)

ic_launcher_background

Drawable | 1version

ic_launcher_foreground

Drawable | 1version

appcompat-resources-1.1.0.aar (1)

abc_vector_test

Drawable | 1version

m Cancel
$1/7, B9 = 1 )/, ¢!

Y*-0) /4 4%0O# 1 )* #M O/ /X #F*. F) K L . 0 15
0-5%0.  .§")  S8*). 4 KRR GAX0 §& ) C/* 3§ Ry

NI D et o

*O ) ="/ DM TA4X0/T # )0 /H NS0 L+ ) /LT I# -

/1-$ 0/ > $& 28" /;4%028"# 1 DS E*+/$*) /*. //# android:id1l 'O
- /g 28 " 2% *H# - *F1§(+*-/ ) H#F0"H;, - (F- 0)$,0 /* ImageView
) ImageButton:

J srcCompat "'*2.4*0/* #**. -2 ' -.*0- [*0. ./# SC" [IF
S+ 4 2 HD2T TT §) A2# [ 1 -4%0 #*. §) /# - *O-
$§ "*"K)*/ zsrc '.*2*-&.L
J contentDescription+-*1§ . /# [/ 3//# /2% 0. [* .-§ [#
SC " /0. - I#L LS SYA. <15 . ) Ko™ & &L .0#
.18.0 "4$C+ $- 0. -.

14%0 #e%. )SC " 1<CH D (F TE. ) M - *0- 5
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$)./  *lapp:srcCompat; 40" / tools:srcCompat> #§. +-*1§ . )SC ™ /# /

40 )0. /M O/ ISCT 28")* S+ 4 [-0)5C > #.S.
0. 10" 1% . .2# - 4502 )/ /* .0++'4/# $C " 1-*( * )" .
4 (>

Reacting to Events

*0 ) " setOnClickListener() *) ) ImageView *- ImageButton /*7) *0/
2# ) /# 0. - $& /# 28" ) *.xCI#)":

binding.icon.setOnClickListener(v -> log(R.string.icon_clicked));
binding.button.setOnClickListener(v -> log(R.string.button_clicked));

K > 8 " LF- ECF T E*E*CC).2 - Fi [+ GF. (' HF*-(28 " LF §) /slyatll

binding.icon.setOnClickListener { log(R.string.icon_clicked) }
binding.button.setOnClickListener { log(R.string.button_clicked) }

K*C *-C $ " [ F-FCHALIF*CF*CCH).2 - F /+ &F. (+ -FI*-(28 " /.F §) [S18/8&/L

28" *1 - [# NogQ 10) /5¥) [# [ *I#* [, - 0.8)"_ 8/ [ -8) .
# + >

Compound Buttons

# ) -* # . CompoundButton ' ../# /- + . ). 28" /I# [ )
& [/ D# & E.//>CompoundButton$/. '!$. ) abstract ' ..; 0/
#- - 12.0 '"...* CompoundButton*!$)/ - .//* ) -*§ ++ 1 "*+ -0

Switch

o (282 #H & -0 # & A H (CFO-) ++-*F #EL
/0. Switch®

Switch 3/ ) . CompoundButton; 2#§ #§) /0-) §)# -§/. I-*( Textview> . - .0/,
4*0 ) 0. TextView+-*+ -/§ .'$& android:textColor /*'*-( //# 2% " /;$)
§/*) /* android:text /* . [/# /%) [# [ #*0" ++ - b )/ /[*/#

/0 'D.28/ #E >
SH8) 4%0- LF */§) * 40 ) -

R isCheckedQ /* [ -Q8) /4% # & *3# . ) # &

211



INTEGRATING COMMON FORM WIDGETS

S setCheckedQ) /*!*- [# # & *3H/* # & *0)# & ./
T toggleQ /*/*™"" [# # & *3 .§1/# 0. - '§$& O0+*)§; 91 -/H)"
2# /1 1-$8/. 0-- )/ .11 §.

SV I W AN A WE T 1 0 W, SR X WA W

onCheckedChangeListenerlL /*  )*/§7 2# )/# ./ | *1/[# # & *3 # )" >

O-. (+ ++# . )switch) ( swytch:

<Switch
android: id="@+id/swytch"
android: layout width="wrap_content"
android: layout_height="wrap_content"
android: layout_marginTop="@dimen/margin_row"
android: text="@string/switch_caption"
app: layout_constraintEnd_toEndOf="parent"
app: layout_constraintStart_toStartOf="parent"
app: layout_constraintTop_toBottomOf="@id/button” />

Kl-*C_*-_§ " [.F.- FC8)F- .F' 4*0/F /S18/ANC $)3 L

#. ++ -. ) [#/# 1mageButtom

10:09 P B

Jetpack: Widgets

Oh, ¢'mon, click something!

oo
oo

Click me! —

] No, click me!

O Celeste
@ Irma
O Phoebe

#1/, DEEY FormWidgets = *& § 14." Switch #1"81"".
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)*0- . ;9S4 0) # & ; O//# O. - )/ +*)I* # &Y

217 P v
Jetpack: Widgets

Switch checked!

clickme! @

D No, click me!

O Celeste
@ Irma
O Phoebe

#1/, DEF) Formwidgets =*& § 14." Switch " %
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Android Studio Graphical Layout Editor

# Switch2$ "/ ) 1%X0) §) /# D O//X).E+*-[*)*1[#  * [] ) I#
Y ¥ [0 $% - +#S T 4*0/  §/*-

Palette Q -
Common @ Button
Text m ImageButton
-
Buttons - Ch!meuP
_ a Chip
REGEE + CheckBox

Layouts @® RadioGroup
Containers (& RadioButton

Google ™ ToggleButton
Legacy .
@ FloatingActionButton

#1/, DEGY & .. §Switch #1"@1".

*O ) -"*) D/ A0/ ) *HTU0- Y . 8- 0.D)"/# /-5 0/ .
+) > */4/# /-5 0/ ./ #H#*. *lTextView ) Button

Reacting to Events

# +$C -4 1)/'8./ ) -1 )41 *! CompoundButton§. I*- # )" .§) /#
# & ./ /> *0 )-"$./ - CompoundButton.OnCheckedChangeListener 1$
setOnCheckedChangeListener() !-*( 1 =

binding.swytch.setOnCheckedChangeListener((v, isChecked) ->
log(isChecked ? R.string.switch_checked : R.string.switch_unchecked));

K*C > § " [F-FCHFLIF*CE*CC).2 - Fi /+ &F. C+ 4F*-28 " /.F §) /19441 L

2% *[§):
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binding.swytch.setOnCheckedChangeListener { _, isChecked ->
log(if (isChecked) R.string.switch_checked else R.string.switch_unchecked)

}
KI-*C *-C § " [F-FCHF1F*CE*CC*).2 - F [+ &F. (' -FI*-C28 " /.F§) [815/88/L

/. . *0-" C 3+- ... - ML/ DS ) L
onCheckedChangeListener; 2§/# /# ' ( 3t- L) *§ L) /H
SC+" )/ /8%) *1 /# onCheckedChanged() '0) /$*)> # /10) /$*) " /. + .. [2*

+-C/-:

J # CompoundButton2#*. # & /[ #)" ;)
J Boolean-9 /)"2# /# -/# ) 2.0/ 5. # & *>0)# &

) *0- . ;2 4%0./0. /# /Boolean /* #**_ 2#§ #*1/2* [-§)" - *0- ./[*+ ..
*10gQ; 0.)"/# [ =) -4*+ - [*-§) 1 ) Dif 3+ ..§*) */')y

Hey, You Have a Typo in android: id!

*0C4# 1 )*$ [# //# android:idl 'O !*-/# SwitchS$. swytch
*).§ )" /# //# 1mageButton$. button; 4*0 (§"#/ 3+ //# //# Switch
2*0' ) C switch

x2S JH. % ) 2%8& *0 Y)Y - [/ 28t /8% (/#. 1
& 42*- > switch . 1 &42*% ;. *2 ))*/0. switch . 28"/ >
S8 =42 Y #1 28" [.28# )  *lif else;, *- return

CheckBox
14*0 2*0" +- ! - *C #)" I# [ ™**&. (- '$& LS # &3 ) -
# . CheckBox> //**§. .0 ' ..*!CompoundButton ) ) O.

D/ - # )" 4 28/# switch
0-. (+' ++# . CheckBox) ( checkbox:

<CheckBox
android: id="@+id/checkbox"
android: layout _width="wrap_content"
android: layout_height="wrap_content"
android: layout_marginTop="@dimen/margin_row"
android:text="@string/checkbox_caption"
app: layout_constraintEnd_toEndOf="parent"
app: layout_constraintStart_toStartOf="parent™
app: layout_constraintTop_toBottomOf="@id/swytch" />
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Kl-*C > § " [.F.- FC8)F- .F' 4*0/F /$18/ANC )3 L

#. ++ -. ) [#/# Switch:

12:00 P b

Jetpack: Widgets

Oh, ¢'mon, click something!

Click me!

D No, click me¢! «—w+——

O Celeste
@ Irma
O Phoebe

#1/, DEHY FormWwidgets ™ *& 8 14." CheckBox #1"'@#1"".
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) "D *0- . 8.0 # & 4 10/ O//# 0. - )/ +*)§/I*
# &S/-

2:18 P v
Jetpack: Widgets

CheckBox checked!

‘o
‘¢

Click me!

No, click me!

O Celeste
@ Irma
O Phoebe

#1/, DENY FormWidgets ~=*& § 14." CheckBox ™ %
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Android Studio Graphical Layout Editor

# CheckBox 2§ "/ ) 1%0) §)/# D OX).E+*-/S<) *1 /% " [] §)I#
Y < [0 $% - +#S T 4*0/  §/*-

Palette Q -
Comman @ Button
Text m ImageButton
Buttons s Ch?meup
a Chip

Ll v CheckBox

Layouts ® RadioGroup
Containers (& RadioButton

Google ™ ToggleButton
Legacy = Switch
© FloatingActionButton

#1/, DEXY & .. 8 CheckBox #1"#1™.

* ) -"F) D/FE A0/ ) *HTU0- ¢ . §- 0.D)"/# /-8 0.
+ ) > . CheckBox §)# -¥/.!1-*( Textview; C*./*1/# . /1I)". - I# . C
5. 40 2%0" 7) *) - "0 - TextView

Reacting to Events

. 2%/# switch; 4*0 ) - "$./ - CompoundButton.OnCheckedChangeListener *)
CheckBox 0.$)" setOnCheckedChangeListener ()=

binding.checkbox.setOnCheckedChangelListener((v, isChecked) ->
log(isChecked ? R.string.checkbox_checked : R.string.checkbox_unchecked));

K-*C > $ " [F-FCDFTF*CE*CC).2 -Fh /+ &F. (4" HF1*-(28 " /.F §) /S19/48 11

binding.checkbox.setOnCheckedChangeListener { _, isChecked ->
log(if (isChecked) R.string.checkbox_checked else R.string.checkbox_unchecked)
}

KI-*C *-C § " [F-FCHF1F*CE*CC).2 - Fi [+ &F. (' -FI*-28 " [.F §) [$15/8&/L
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RadioButton and RadioGroup

28-S C ) I8 - 8 0/*). ) K - <YL ) RS- §F
o//*). - /2*4./ 1 ;'8& # & *3 .; 0/ ) "-*0+ .Q#/MH/[/*)4*) - $*
0//*) $) 1# "-*0+ ) # & [ )4/5C >RadioButton$. )*/# - 1*-(*!
CompoundButton ) ;*)§/.*2); 2*-&. '$& Switch ) CheckBox>

* 1 18C .;4%0 28" 2 )/ /* +0/ 4%0- RadioButton 2§ " /.§).§ *! RadioGroup

# RadioGroup$. LinearLayout/# /§) § [ . . [*1- & O/f*).2#*%. ./ /
$./5 C DA *F) 0o/ *0/* /g -0+ ) Lt/ D)ASC > 14*0
..%") ) android:id /* 4*0- RadioGroup §) 4*0- "' 4*0/- .*0- ;4*0 ) R

"RQ+ 1R 4R0- LF F/) ¢ ) §IRE

R checkQ/* # & .+ §7 - § 0//*)1§ §/. K>,
group.check(R.id.radiol)l

S clearCheckQ) /* ' - " - & 0//[*).;.*)*) H/H# "-*0+ - # &

T> getCheckedRadioButtonld() /*" / /# *1 /¢ 0-- )M # & - §*
O//*) K*--181)*) - # & L

* - §% 0//%) "-*0+8.9)8/8 AL [ ]* *(+ /40 # & [ I#
*O/. p F+- L /F) *UH - 0/*).[* # & ;0. §$/# -setChecked() *)
/# RadioButton *- check() *) /# RadioGroup> '/ -) /$1 '44*0 ) O0. /#
android:checked //-§ O/ *) *) *!/# RadioButton2$ " /.§) /# ' 4*0/ 7' >

0-. (+' ++# . RadioGroup) ( radioGroup; *)/ $)$)" /#- RadioButton
2§ " /.=

<RadioGroup
android:id="@+id/radioGroup"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android: layout_marginTop=""@dimen/margin_row"
android:background="@color/radiogroup_background"
app: layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app: layout_constraintTop_toBottomOf="@id/checkbox"'>

<RadioButton
android:id="@+id/radioButtonl"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android:text="@string/radiobuttonl_caption® />
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<RadioButton
android: id="@+id/radioButton2"
android: layout width="wrap_content"
android: layout _height="wrap_content"
android:checked=""true"
android:text="@string/radiobutton2_caption™ />

<RadioButton
android: id="@+id/radioButton3"
android: layout width="wrap_content"
android: layout _height="wrap_content"
android:text="@string/radiobutton3_caption" />
</RadioGroup>

Kl-*C_*-_§ " [.F.- FC8)F- .F' 4*0/F /$18/ANC $)3 L

#4 ++ - ) [#/# CheckBox

#1/, DEKY FormWidgets = *& § 14." RadioGroup #1"81"".

# RadioGroup$. ™1 ) + ' 4 ™2 &"-*0) 1§

android:background="@color/radiogroup_background” .*4*0 ) // -. §/.
*0) -§ > # /# RadioButton2$ " /. $6 -8) ; +/$*); ) 2# /# -/# 4
- # & K# (G ' *) # .android:checked="true" /*+- (. ' /$/L
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