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Emulators
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How This Book Is Organized
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Setting Up the Tools

�*2;�' /�0.�" /�4*0�. /�0+�2$/#�/# �+$ � .��)��+�-/.�) � ..�-4�/*��0$'���)��)�-*$�
�++>

����=��# �$)./-0�/$*).�+- . )/ ��# - ��- ����0-�/ ��.�*!�/# �/$( �*!�/#$.�2-$/$)">
	*2 1 -;�/# �/**'.��#�)" �-�+$�'4;��)��.*�/# . �$)./-0�/$*).�(�4�� �*0/�*!���/ ��4
/# �/$( �4*0�- ���/#$.>��' �. �- ! -�/*�/# �)�-*$��� 1 '*+ -.�� ��.$/ !*-��0-- )/
$)./-0�/$*).;�0.$)"�/#$.��.�����. �"0$� '$) �*!�2#�/�/*� 3+ �/>

But First, Some Notes About Android’s Emulator

�.�( )/$*) ��$)�/# �+- 1$*0.��#�+/ -;�/# ��)�-*$��/**'.�$)�'0� ��)� (0'�/*-;��
+$ � �*!�.*!/2�- �/#�/�+- / )�.�/*�� ��)��)�-*$��� 1$� >��#$.�$.�1 -4�0. !0'�!*-
� 1 '*+( )/�I�)*/�*)'4��* .�$/�( �)�4*0���)�" /�./�-/ ��*)��)�-*$��2$/#*0/��
� 1$� ;��0/�/# � (0'�/*-���)�# '+�/ ./�� 1$� ��*)7"0-�/$*).�/#�/�4*0��*�)*/�*2)>

�(0'�/*-.�)*/�*)'4� (0'�/ ��)�-*$��$/. '!;��0/��'.*�/# �����*!�/# ��)�-*$��� 1$� >
�*./��)�-*$��� 1$� .�#�1 ��������.?��0/�$/�$.�'$& '4�/#�/�4*0-�� 1 '*+( )/
(��#$) �#�.��)�3YW����>��# � (0'�/*-���)� (0'�/ ��)���������2# )�-0))$)"�*)
4*0-�3YW����;��0/�$/�$.�.'*2>��*-/0)�/ '4;�/# � (0'�/*-���)��'.*� (0'�/ ��)��)�-*$�
� 1$� �/#�/�#�.��)�3YW����;��)��/#$.�-0).�(0�#�(*- �,0$�&'4>��*0 ,��&&3 2�)/�/*�� 
��' �/*�0. �/# �3YW� (0'�/*->

	*2 1 -;�/*�0. �/# �3YW� (0'�/*-;�4*0�2$''�)  ��.*( ����$/$*)�'�.*!/2�- =

J 
$)03�0. -.�)  �����
J (������)���$)�*2.�0. -.�)  ��/# �D
)/ '�	�-�2�- ���� ' -�/ ���3 �0/$*)

��)�" -E�K�>&>�>;�	���L;�2#$�#�/# ��)�-*$���/0�$*�$)./�'' -�2$''��// (+/�/*
$)./�''�!*-�4*0

7

https://developer.android.com/


�)�;�/# �3YW� (0'�/*-�2$''�*)'4�2*-&�!*-����.�(  /$)"�� -/�$)�- ,0$- ( )/.=

��&��� ���$
��

���
	��%���$%"�" ����
�!%�"����$#

(���� 
)/ ' �)4�(*� -)�����.#*0'��2*-&

(���� �++' ��R 0)�' �-


$)03F
�$)�*2. 
)/ ' .0++*-/�!*-�
)/ '���@3;�
)/ '���WU��K
)/ '�WUL;

�)���3 �0/ ��$.��' �K��L��$/�!0)�/$*)�'$/4


$)03 ���
.0++*-/�!*-������$-/0�'$5�/$*)�K���@�L��)�
�0++' ( )/�'��/- �($)"��
����3/ ).$*).�T

K����TL

�$)�*2.�RQ
�+-$'�SQRY�*-

) 2 -
��� .0++*-/�!*-��$)�*2.�	4+ -1$.*-��'�/!*-(

K�	��L�!0)�/$*)�'$/4


!�4*0-������* .�)*/�(  /�/#*. �- ,0$- ( )/.;�4*0�2$''�2�)/�/*�#�1 �*) �*-�(*- 
�)�-*$��� 1$� .��1�$'��' �/*�4*0;�.*�/#�/�4*0���)�/ ./�*)�#�-�2�- �-�/# -�/#�)�/# 
 (0'�/*->


!�4*0��- �-0))$)"��$)�*2.�*-�
$)03;�4*0�)  ��/*� ).0- �/#�/�4*0-��*(+0/ -C.��
��
$.�. /�0+�/*�.0++*-/�D1$-/0�'$5�/$*)� 3/ ).$*).E>��)!*-/0)�/ '4;�(�)4���
(�)0!��/0- -.��$.��' �/#$.��4�� !�0'/>��# �� /�$'.�*!�#*2�/*�" /�$)/*�4*0-��
��
. //$)".�2$''�1�-4��4���;��0/�0.0�''4�$/�$)1*'1 .�- �**/$)"�4*0-��*(+0/ -��)�
+- ..$)"�.*( �!0)�/$*)�& 4�*)�/# �$)$/$�'��**/�.�-  )>�
)�/# ��
���. //$)".;�4*0��- 
'**&$)"�!*-�- ! - )� .�/*�D1$-/0�'$5�/$*)E>��)��' �/# (�$!�/# 4��- �)*/��'- ��4
 )��' �>�(�����(��#$) .��*( �2$/#�1$-/0�'$5�/$*)� 3/ ).$*).�+- @ )��' �>

��-/�*!�/# ��)�-*$���/0�$*�$)./�''�/$*)�+-*� ..�2$''�/-4�/*�. /�4*0�0+�/*�� ���' �/*�0. 
/# �3YW� (0'�/*->���& �)*/ �*!��)4�( ..�" .�/#�/�4*0�.  �$)�/# �$)./�''�/$*)�2$5�-�
- "�-�$)"�D	���E�K*-;�$!�4*0��- �-0))$)"�
$)03;����L;��.�/#*. �2$''�� �$(+*-/�)/
'�/ ->

�*/ �/#�/��++' ��R��#$+�.0++*-/�$.�./$''���2*-&�$)�+-*"- ..>��#$' ��)�-*$���/0�$*
�-�/$���*3��++ �-.�/*�#�1 ��R�.0++*-/;�$/��'.*��++ �-.�/#�/�/#$.�.0++*-/�$.����$/�-*0"#
$)�.+*/.>�	*+ !0''4;�/#$.�2$''�.(**/#�*0/�2$/#�!0/0- �1 -.$*).�*!��)�-*$���/0�$*>

SETTING UP THE TOOLS

8



Step #1: Install Android Studio
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4*0-��)�-*$���/0�$*�$)./�''�/$*)C. bin/ �$- �/*-4>
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https://developer.android.com/studio
https://redirector.gvt1.com/edgedl/android/studio/install/2020.3.1.24/android-studio-2020.3.1.24-windows.exe
https://redirector.gvt1.com/edgedl/android/studio/install/2020.3.1.24/android-studio-2020.3.1.24-mac.dmg
https://redirector.gvt1.com/edgedl/android/studio/ide-zips/2020.3.1.24/android-studio-2020.3.1.24-mac_arm.zip
https://redirector.gvt1.com/edgedl/android/studio/ide-zips/2020.3.1.24/android-studio-2020.3.1.24-linux.tar.gz


Step #2: Running Android Studio for the First Time

�# )�4*0�7-./�-0)��)�-*$���/0�$*;�4*0�(�4�� ��.& ��$!�4*0�2�)/�/*�$(+*-/�. //$)".
!-*(�.*( �*/# -�+-$*-�$)./�''�/$*)�*!��)�-*$���/0�$*=

�#!/,��D9��(�,)#���./�#)��#,-.<�/(���..#(!-��#!,�.#)(��#�&)!


!�4*0��- �0.$)"��)�-*$���/0�$*�!*-�/# �7-./�/$( ;�/# �D�*�)*/�$(+*-/�. //$)".E
*+/$*)�$.�/# ��*-- �/��#*$� �/*�(�& >
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�# );��!/ -���.#*-/�.+'�.#�.�-  );�4*0�(�4�� �+- . )/ ��2$/#���D��/���#�-$)"E
�$�'*"=

�#!/,��E9��(�,)#���./�#)���.���"�,#(!��#�&)!

�'$�&�2#$�# 1 -��0//*)�4*0�2$.#>
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�1 )/0�''4;�4*0�2$''�� �/�& )�/*�/# ��)�-*$���/0�$*�� /0+��$5�-�=

�#!/,��F9��(�,)#���./�#)���./*��#4�,�8��#,-.���!�
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�0./��'$�&�D� 3/E�/*���1�)� �/*�/# �. �*)��+�" �*!�/# �2$5�-�=

�#!/,��G9��(�,)#���./�#)���./*��#4�,�8����)(����!�

	 - ;�4*0�#�1 ����#*$� �� /2  )�D�/�)��-�E��)��D�0./*(E�. /0+�(*� .>��*./�'$& '4;
-$"#/�)*2;�/# �D�/�)��-�E�-*0/ �2$''�� �7) �!*-�4*0-� )1$-*)( )/>
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!�4*0�"*�/# �D�/�)��-�E�-*0/ ��)���'$�&�D� 3/E;�4*0�.#*0'��� �/�& )�/*���2$5�-��+�" 
2# - �4*0���)��#**. �4*0-��
�/# ( =

�#!/,��H9��(�,)#���./�#)���./*��#4�,�8��
��"�'����!�
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�#**. �2#$�# 1 -�4*0�'$& ;�/# )��'$�&�D� 3/E;�/*�"*�/*���2$5�-��+�" �/*�1 -$!4�2#�/
2$''�� ��*2)'*�� ���)��$)./�'' �=

�#!/,��I9��(�,)#���./�#)���./*��#4�,�8���,# 3���..#(!-���!�
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�'$�&$)"�D� 3/E�(�4�/�& �4*0�/*���2$5�-��+�" � 3+'�$)$)"�.*( �$)!*-(�/$*)���*0/
/# ��)�-*$�� (0'�/*-=

�#!/,��J9��(�,)#���./�#)���./*��#4�,�8��'/&�.),�
( )���!�

�#�/�$.� 3+'�$) ��*)�/#$.�+�" �(�4�)*/�(�& �(0�#�. ). �/*�4*0>��#�/�$.�+ -! �/'4
)*-(�';��)��2 �2$''�" /�$)/*�2#�/�/#$.�+�" �$.�/-4$)"�/*�.�4�'�/ -�$)�/# ��**&>��0./
�'$�&�D�$)$.#E�/*�� "$)�/# �. /0+�+-*� ..>��#$.�2$''�$)�'0� ��*2)'*��$)"����*+4�*!�/# 
�)�-*$�������)��$)./�''$)"�$/�$)/*����$- �/*-4���%�� )/�/*�2# - ��)�-*$���/0�$*
$/. '!�$.�$)./�'' �>

�# )�/#�/�$.��*) ;��)�-*$���/0�$*�2$''��0.$'4�./�-/��*2)'*��$)"�./06�/*�4*0-
� 1 '*+( )/�(��#$) >
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�'$�&$)"�D�$)$.#E�2# )�/#�/�$.��*) �2$''�/# )�/�& �4*0�/*�/# ��)�-*$���/0�$*
� '�*( ��$�'*"=

�#!/,��K9��(�,)#���./�#)��,�.#���)2���&�)'���#�&)!
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Getting Your First Project

�- �/$)"��)��)�-*$���++'$��/$*)�7-./�$)1*'1 .��)��)�-*$��D+-*% �/E>��.�2$/#�(�)4
*/# -�� 1 '*+( )/� )1$-*)( )/.;�/# �+-*% �/�$.�2# - �4*0-�.*0-� ��*� ��)��*/# -
�.. /.�K.0�#��.�$�*).L�- .$� >��)�;�/# �+-*% �/��*)/�$).�/# �$)./-0�/$*).�!*-�4*0-�/**'.
!*-�#*2�/*��*)1 -/�/#�/�.*0-� ��*� ��)��*/# -��.. /.�$)/*��)��)�-*$���++>

�*;�' /C.�2*-&�*)�. //$)"�0+���D# ''*;�2*-'�AE��++'$��/$*)�/*� 3�($) >

�.�2$/#�/# �- ./�*!�/#$.��**&;�/# . �$)./-0�/$*).��- �!*-��)�-*$���/0�$*��-�/$���*3>�
!
4*0��- �0.$)"����$6 - )/�1 -.$*)�*!�/#$.�
��;�2#$' �/# �$)./-0�/$*).��- �'$& '4�/*�� 
�'*. �/*�2#�/�4*0�2$''�.  ;�/# - �2$''�� ��$6 - )� .>

Step #1: Importing the Project

�*0"#'4�.+ �&$)";�/# - ��- �/2*�2�4.�/*�./�-/�2$/#���+-*% �/�2$/#��)�-*$���/0�$*=
�- �/$)"���) 2�+-*% �/�*-�$(+*-/$)"��)� 3$./$)"�+-*% �/>


/�($"#/�.*0)��'$& ��- �/$)"���) 2�+-*% �/�2*0'��� �/# �(*- ��*((*)�.� )�-$*>�
)
/-0/#;�(�)4�� 1 '*+ -.�$(+*-/��)� 3$./$)"�+-*% �/;�� ��0. �/# 4��- �2*-&$)"�*)��
� 1 '*+( )/�/ �(;��)��.*( �*�4� '. �*)�/# �/ �(��- �/ ��/# �+-*% �/>��!/ );�/#�/
+-*% �/�2�.��- �/ ��,0$/ �.*( �/$( ��"*;�2$/#�� 1 '*+ -.��*($)"��)��"*$)"�!-*(
/# �/ �(>

�*;�2#$' �2 �2$''�.  �#*2�/*��- �/ ���+-*% �/�'�/ -�$)�/# ��**&;�!*-�)*2;�' /C.�$(+*-/
�)� 3$./$)"�+-*% �/;�*) �. /�0+�!*-�0. ��4�/#$.��**&>�
/�2$''��'*. '4�- . (�' �/# �.*-/
*!�+-*% �/�/#�/�4*0�" /�2# )��- �/$)"����-�)�@) 2�+-*% �/�$)��)�-*$���/0�$*>

�*0���)��*2)'*���/#$.�+-*% �/�!-*( /# ��*((*).��- �.$/ >��# );�0)�
��/#�/
+-*% �/�/*�.*( �+'�� �*)�4*0-�� 1 '*+( )/�(��#$) >�
/�2$''�0)�
��$)/*��)
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https://commonsware.com/Jetpack/HelloWorld/2020.3.1/HelloWorld.zip


HelloWorld/ �$- �/*-4>

�# );�$(+*-/�/# �+-*% �/>��-*(�/# ��)�-*$���/0�$*�2 '�*( ��$�'*"�I�2# - �2 
 )� ��0+��/�/# � )��*!�/# �+- 1$*0.��#�+/ -�I�4*0���)�$(+*-/���+-*% �/�1$��/# 
D
(+*-/�+-*% �/�K��'$+. ����;��-��' ;� /�>LE�*+/$*)>�
!�4*0��'- ��4�#�1 ���+-*% �/
*+ )�$)��)�-*$���/0�$*;�4*0���)�$(+*-/���+-*% �/�1$���$' �_�� 2�_�
(+*-/��-*% �/?
!-*(�/# �(�$)�( )0>


(+*-/$)"���+-*% �/��-$)".�0+���/4+$��'��$- �/*-4@+$�& -��$�'*">��$�&�/# HelloWorld/
�$- �/*-4��)���'$�&����/*�� "$)�/# �$(+*-/�+-*� ..>��#$.�(�4�/�& ���2#$' ;
� + )�$)"�*)�/# �.+  ��*!�4*0-�� 1 '*+( )/�(��#$) >���D�$+�*!�/# ���4E��$�'*"
(�4��++ �-;�2#$�#�4*0���)��$.($..>

�/�/#$.�+*$)/;�4*0�.#*0'��#�1 ���(*./'4@ (+/4��)�-*$���/0�$*�
���2$)�*2=

�#!/,��L9��(�,)#���./�#)��,)$��.��#(�)18��")1#(!�	�&&)��),&�

� �2$''� 3�($) �2#�/�$.��''�$)�/#$.�2$)�*2��*($)"�0+�$)�!0/0- ��#�+/ -.>��0/;�7-./;
' /C.�" /�/#$)".�. /�0+�!*-�4*0�/*�� ���' �/*�-0)�/#$.�.�(+' ��++��)��.  �$/.�- .0'/.>
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Step #2: Get Ready for the x86 Emulator

�*0-�) 3/�� �$.$*)�/*�(�& �$.�2# /# -�*-�)*/�4*0�2�)/�/*��*/# -�. //$)"�0+��)
 (0'�/*-�$(�" �-$"#/�)*2>�
!�4*0�#�1 ��)��)�-*$��� 1$� ;�4*0�(�4�+- ! -�/*�./�-/
/ ./$)"�4*0-��++�*)�$/;��)���*( ����&�/*�. /�0+�/# � (0'�/*-��/���'�/ -�+*$)/>�
)�/#�/
��. ;�.&$+�/* �/ +�PU>

�'.*;�/#$.��**&��* .�)*/��*1 -�/# ��++' ��R�����I�4*0�2$''�)  ��/*�� / -($) �2#�/
/# ��0-- )/�$)./-0�/$*).��- �!*-�" //$)"���2*-&$)"� (0'�/*-�$)�/#�/� )1$-*)( )/>

�/# -2$. ;�# - �$.�2#�/�4*0�(�4�)  ��/*��*;���. ��*)�/# �*+ -�/$)"�.4./ (�*)�4*0-
� 1 '*+( )/�(��#$) >

Windows


!�4*0-�����( /�/# �- ,0$- ( )/.;��)��4*0�.0�� ..!0''4� )��' ��/# �-$"#/�/#$)".�$)
4*0-�.4./ (C.��
��;�/# ��)�-*$���/0�$*�$)./�''�/$*)�.#*0'��#�1 �$)./�'' ��	���;
�)��4*0�.#*0'��� �- ��4�/*��*)/$)0 �2$/# /# �) 3/�./ +>


!;�*)�/# �*/# -�#�)�;�4*0�"*/�.*( � --*-�( ..�" .�$)�/# �$)./�''�/$*)�2$5�-�
- "�-�$)"�	���;�4*0�2*0'��)  ��/*����- ..�/#*. �7-./>��)!*-/0)�/ '4;�/# - �$.�.*
(0�#�1�-$ /4�$)����#�-�2�- ��)��+*..$�' �+-*�' (.�/#�/�/#$.��**&���))*/�# '+�4*0
�$�")*. ��)��73�4*0-�	����+-*�' (.>

Mac

�# �2$5�-�.�*!��0+ -/$)*�. /�0+�/# $-�����#�-�2�- �/*�� ���' �/*�-0)�/# ��)�-*$�
3YW� (0'�/*-�2$/#*0/����$/$*)�'��*)7"0-�/$*)>��#$.�$.�- �''4�)$� �*!�/# (;
�*).$� -$)"�/#�/��)�-*$���*(+ / .�2$/#�$��>��# ��)�-*$���/0�$*�$)./�''�/$*)
2$5�-��.#*0'��#�1 �$)./�'' ��	����.0�� ..!0''4;��)��4*0�.#*0'��� ���' �/*��*)/$)0 
2$/# /# �) 3/�./ +>

Linux

�# ��)�-*$��3YW� (0'�/*-�*)�
$)03��* .�)*/�0. �	���>�
)./ ��;�$/�0. .����;��
�*((*)�
$)03�1$-/0�'$5�/$*)� )"$) >


!;��0-$)"�/# ��)�-*$���/0�$*�$)./�''�/$*)�+-*� ..;�/# �2$5�-��.#*2 ��4*0���+�" 
/#�/�.�$��/#�/�4*0�)  � ��/*��*)7"0- ����;�4*0�2$''�)  ��/*��*�/#�/�� !*- �4*0���)
. /�0+��)��0. �/# �3YW� (0'�/*->��# �� /�$'.�*!�#*2�/*�. /�0+�����2$''�1�-4��4
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$)03��$./-*�K >">; ��0)/0L>

Step #3: Set Up the AVD

�# ��)�-*$�� (0'�/*-���)� (0'�/ �*) �*-�. 1 -�'��)�-*$��� 1$� .>����#
�*)7"0-�/$*)�4*0�2�)/�$.�./*- ��$)��)�D�)�-*$��1$-/0�'�� 1$� E;�*-����>��# ����
��)�" -�$.�2# - �4*0��- �/ �/# . ����.>

�*�*+ )�/# �������)�" -�$)��)�-*$���/0�$*;��#**. ��**'.�_�������)�" -�!-*(�/# 
(�$)�( )0>

�*0�.#*0'��� �/�& )�/*�D2 '�*( E@/4+ �.�-  )=

�#!/,��DC9��(�,)#���./�#)�������(�!�,8���&�)'����,��(
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https://help.ubuntu.com/community/KVM/Installation


�'$�&�/# �D�- �/ ��$-/0�'�� 1$� E��0//*);�2#$�#��-$)".�0+���D�$-/0�'�� 1$� 
�*)7"0-�/$*)E�2$5�-�=

�#!/,��DD9��(�,)#���./�#)��#,./�&���0#����)(6!/,�.#)(��#4�,�8��#,-.���!�

�# �7-./�+�" �*!�/# �2$5�-���''*2.�4*0�/*��#**. ���� 1$� �+-*7' �/*�0. ��.���./�-/$)"
+*$)/�!*-�4*0-����>��# �D� 2�	�-�2�- ��-*7' E��0//*)��''*2.�4*0�/*�� 7) �) 2
+-*7' .;�$!�/# - �$.�)*� 3$./$)"�+-*7' �/#�/�(  /.�4*0-�)  �.>

�$)� � (0'�/*-�.+  �.��- �/$ ��.*( 2#�/�/*�/# �- .*'0/$*)�*!�/# $-�K1$-/0�'L�.�-  ).;
4*0�" ) -�''4��$(�!*-���� 1$� �+-*7' �/#�/�$.�*)�/# �'*2� )���0/�$.�)*/��*(+' / '4
-$�$�0'*0.>��*-� 3�(+' ;���RSYQ3XWY�*-�RSYQ3XSQ�+#*) �2*0'��� ��*).$� - ���4
(�)4�+ *+' �/*�� �!�$-'4�'*2@- .*'0/$*)>�	*2 1 -;�/# - ��- �+' )/4�*!�� 1$� .�*0/
/# - ��/�/#�/�- .*'0/$*)�K*-�'*2 -L;��)��$/�(�& .�!*-���- �.*)��' �./�-/$)"� (0'�/*->


!�4*0�2�)/�/*��- �/ ���) 2�� 1$� �+-*7' ���. ��*)��)� 3$./$)"�*) �I�/*��#�)" ��
! 2�+�-�( / -.��0/�*/# -2$. �0. �2#�/�/# �*-$"$)�'�+-*7' �#���I��'$�&�/# �D�'*) 
� 1$� E��0//*)�*)� �4*0�#�1 �. ' �/ ��4*0-�./�-/ -�+-*7' >

	*2 1 -;�$)�" ) -�';��/�/# �*0/. /;�0.$)"��)� 3$./$)"�+-*7' �$.�+ -! �/'4�7) >��# 
� 30.�U�$(�" �$.���'$& '4��#*$� �/*�./�-/�2$/#>
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�'$�&$)"�D� 3/E��''*2.�4*0�/*��#**. ��)� (0'�/*-�$(�" �/*�0. =

�#!/,��DE9��(�,)#���./�#)��#,./�&���0#����)(6!/,�.#)(��#4�,�8����)(����!�

�# � (0'�/*-�$(�" .��- �.+- �����-*..�/#-  �/��.=

J D� �*(( )� �E
J D3YW�
(�" .E
J D�/# -�
(�" .E

���#�*!�/#*. �/��.�'$./.����0)�#�*!�+*..$�' � (0'�/*-�$(�" .;�2# - �/#*. �/��' .
#�1 ��-4+/$���*'0().�'$& �D��
�
 1 'E��)��D� ' �. ���( E>�� �2$''�" /�$)/*�2#�/
/#*. ��- ����$/�'�/ -�$)�/# ��**&>��*-�-$"#/�)*2;�/# �& 4��*'0()�$.�/# �D��-" /E
�*'0()>��#$.�2$''�/ ''�4*0�2#�/�1 -.$*)�*!��)�-*$��/# � (0'�/*-� (0'�/ .;�.0�#��.
D�)�-*$��Y>RE�*-�D�)�-*$��V>RE>��*-�/# �/$( �� $)";�2# /# -�/# �D��-" /E�#�.�DK�**"' 
��
.LE�*-�)*/��* .�)*/�(�// -�1 -4�(0�#>
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�)�.*( �*!�/# . �/��.;�4*0�.#*0'��.  �.*( � )/-$ .�2$/#���D�*2)'*��E�'$)&;��)��4*0
($"#/�.  �*/# -.�2$/#*0/�$/>��# � (0'�/*-�$(�" .�2$/#�D�*2)'*��E�) 3/�/*�/# (
2$''�/-$"" -���*) @/$( ��*2)'*���*!�/# �7' .�) � ..�-4�/*��- �/ ����.�!*-�/#�/
+�-/$�0'�-���
�' 1 '��)�������-�#$/ �/0- ��*(�$)�/$*);��!/ -��)*/# -�'$� ). ��$�'*"
�)��+-*"- ..��$�'*"=

�#!/,��DF9��(�,)#���./�#)��)'*)(�(.�
(-.�&&�,��#�&)!8��)1(&)��#(!���
�EK�
'�!�
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�)� �4*0�#�1 �$� )/$7 ��/# �$(�" �/#�/�4*0�2�)/�I��)��#�1 ��*2)'*�� ��$/�$!
)  � ��I��'$�&�*)�*) �*!�/# (�$)�/# �2$5�-�>��'$�&$)"�D� 3/E��''*2.�4*0�/*�7)�'$5 
/# ��*)7"0-�/$*)�*!�4*0-����=

�#!/,��DG9��(�,)#���./�#)��#,./�&���0#����)(6!/,�.#)(��#4�,�8��"#,����!�

��� !�0'/�)�( �!*-�/# �����$.�.0"" ./ �;�/#*0"#�4*0��- �2 '�*( �/*�- +'�� �/#$.
2$/#�4*0-�*2)�1�'0 >�	*2 1 -;�/#�/�)�( �(0./�� �.*( /#$)"�1�'$�=�*)'4�' // -.;
)0(� -.;�.+�� .;��)��. ' �/�+0)�/0�/$*)�K >">; .; _; -; (; )L��- �.0++*-/ �>

�# �- ./�*!�/# �� !�0'/�1�'0 .�.#*0'��� �7) �!*-�)*2>

�'$�&$)"�D�$)$.#E�2$''�- /0-)�4*0�/*�/# �(�$)�������)�" -;�.#*2$)"�4*0-�) 2����>
�*0���)�/# )��'*. �/# �������)�" -�2$)�*2>

Step #4: Set Up the Device

�*0��*�)*/�)  ���)��)�-*$��� 1$� �/*�" /�./�-/ ��$)��)�-*$���++'$��/$*)
� 1 '*+( )/>�	�1$)"�*) �$.���"**��$� ��� !*- �4*0�/-4�/*�.#$+��)��++'$��/$*)�K >">;
0+'*���$/�/*�/# ��'�4��/*- L>��)�;�+ -#�+.�4*0��'- ��4�#�1 ���� 1$� �I�(�4� �/#�/�$.
2#�/�$.�.+0--$)"�4*0-�$)/ - ./�$)�� 1 '*+$)"�!*-��)�-*$�>

GETTING YOUR FIRST PROJECT

26




!�4*0��*�)*/�#�1 ��)��)�-*$��� 1$� �/#�/�4*0�2$.#�/*�. /�0+�!*-�� 1 '*+( )/;�4*0
��)�.&$+�/#$.�./ +��)� %0(+��# ���/*��/ +�PV>

�$-./;�2 �)  ��/*� )��' ������ �0""$)"�*)�/# �� 1$� >��*��*�/#$.;�"*�$)/*�/# 
� //$)".��++>

�*0�2$''�)  ��/*�7)��/# �D�0$'��)0(� -E� )/-4�$)�# - >��*-(�''4;�/#�/�$.�*)��)
D��*0/E�.�-  )�$)�� //$)".;�/#*0"#�.*( �� 1$� .�#�1 �$/�$)���. +�-�/ �.�-  )�K >">;
D�*!/2�- �
)!*EL�*6�*!�/# �D��*0/E�.�-  )>

�)� �4*0�7)��/# �D�0$'��)0(� -E� )/-4;�/�+�$/�. 1 )�/$( .>

K4 .;�/#$.�$.�.$''4�I�%0./�-*''�2$/#�$/L

�*0�.#*0'��/# )�.  ����-$ !�+*+0+�( ..�" �K� ToastL�$)�$��/$)"�/#�/�4*0��- �)*2��
� 1 '*+ ->

�# );�4*0�.#*0'��#�1 ���� ..�/*���D� 1 '*+ -�*+/$*).E�$/ (>��)� ��"�$);�/# � 3��/
'*��/$*)�*!�/#$.�1�-$ .��4�� 1$� ;��0/�0.0�''4�$/�$.� $/# -=
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J �)� )/-4�*)�/# �(�$)�� //$)".�.�-  )
J �)� )/-4�$)�D�4./ (E�_�D��1�)� ��*+/$*).E;�+�-/$�0'�-'4�*)��)�-*$��Y>Q\

� 1$� .=

�#!/,��DH9��3-.�'���,��(�#(��(�,)#��L:C���..#(!-��**8��")1#(!���0�(�����*.#)(-8
1#."���0�&)*�,��*.#)(-�	#!"&#!".��
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��++$)"�*)�D� 1 '*+ -�*+/$*).E�2$''��-$)"�0+�/# �� 1 '*+ -��+/$*).�.�-  )=

�#!/,��DI9���0�&)*�,��*.#)(-���,��(�#(��(�,)#��L:C���..#(!-��**

�*0�(�4�)  ��/*�.'$� ���.2$/�#�$)�/# �0++ -@-$"#/��*-) -�*!�/# �.�-  )�/*�/# �D��E
+*.$/$*)�/*�(*�$!4�/# �1�'0 .�*)�/#$.�.�-  )>
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�# );�.�-*''��*2)��)�� )��' ������ �0""$)";�.*�4*0���)�0. �4*0-�� 1$� �2$/#�/# 
�)�-*$���0$'��/**'.=

�#!/,��DJ9����/!!#(!��*.#)(-8�#(��(�,)#��L:C���..#(!-��**

�*0���)�' �1 �/# �*/# -�. //$)".��'*) �!*-�)*2�$!�4*0�2$.#;�/#*0"#�4*0�(�4�7)��/# 
D�/�4��2�& E�*+/$*)�/*�� �#�)�4;��.�$/�.�1 .�4*0�!-*(�#�1$)"�/*�0)'*�&�4*0-�+#*) 
�''�*!�/# �/$( �2#$' �$/�$.�+'0"" ��$)/*����>
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�)�� 1$� .�-0))$)"��)�-*$��U>S>S�*-�#$"# -;�� !*- �4*0���)���/0�''4�0. �/# �. //$)"
4*0�%0./�/*""' �;�4*0�2$''�� �+-*(+/ ��/*��''*2������ �0""$)"�2$/#�4*0- -*��#6�
� 1 '*+( )/�(��#$) �1$�����$�'*"��*3=

�#!/,��DK9��&&)1��������/!!#(!��#�&)!

�#$.�*��0-.�2# )�4*0�+'0"�$)�/# �� 1$� �1$��/# ��������' ��)��#�1 �/# ��-$1 -
�++-*+-$�/ '4�. /�0+>��#�/�+-*� ..�1�-$ .��4�/# �*+ -�/$)"�.4./ (�*!�4*0-
� 1 '*+( )/�(��#$) ;��.�$.��*1 - ��$)�/# �!*''*2$)"�. �/$*).>

Windows

�# )�4*0�7-./�+'0"�$)�4*0-��)�-*$��� 1$� ;��$)�*2.�2$''��// (+/�/*�7)�����-$1 -
!*-�$/>�
/�$.�+*..$�' �/#�/;��4�1$-/0 �*!�*/# -�.*!/2�- �4*0�#�1 �$)./�'' �;�/#�/�/# 
�-$1 -�$.�- ��4�!*-�0. >�
!�$/�7)�.����-$1 -;�4*0��- �+-*���'4�- ��4�/*�"*>


!�/# ��-$1 -�$.�)*/�!*0)�;�4*0���)�/-4�/*�" /�*) �!-*(�/# �(�)0!��/0- -�'$)&.�*) /# 
�)�-*$��� 1 '*+ -�.$/ >

macOS and Linux


/�$.�'$& '4�/#�/�.$(+'4�+'0""$)"�$)�4*0-�� 1$� �2$''�D%0./�2*-&E>
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!�4*0��- �-0))$)"���0)/0�K*-�+ -#�+.�*/# -�
$)03�1�-$�)/.L;��)��2# )�4*0�'�/ -�/-4
-0))$)"�4*0-��++�$/��++ �-.�/#�/��)�-*$���/0�$*��* .�)*/�D.  E�4*0-�� 1$� ;�4*0�(�4
)  ��/*�����.*( udev -0' .> �#$.��$/	0��- +*.$/*-4 �*)/�$).�.*( �$)./-0�/$*).��)�
��'�-" �7' �.#*2$)"�/# �-0' .�!*-�� 1$� .�!-*(���1�-$ /4�*!�(�)0!��/0- -.;��)� /#$.
�'*"�+*./ +-*1$� .�(*- �� /�$'.�*!�#*2�/*�2*-&�2$/# udev -0' .�!*-��)�-*$��� 1$� .>

Step #5: Running the Project

�*2;�2 ���)��*)7-(�/#�/�*0-�+-*% �/�$.�. /�0+�+-*+ -'4��4�-0))$)"�$/�*)���� 1$� �*-
 (0'�/*->

�)�-*$���/0�$*�#�.���/**'��-�%0./�� '*2�/# �(�$)�( )0>�
)�/#�/�/**'��-;�4*0�2$''
7)��/2*��-*+@�*2)�'$./.;�!*''*2 ���4�/# ��0)�/**'��-��0//*)�K0.0�''4�� +$�/ ���.��
"-  )�-$"#/2�-�@+*$)/$)"�/-$�)"' L=

�#!/,��DL9��(�,)#���./�#)��))&��,���!'�(.

�# �7-./��-*+@�*2)�.�4.�D/#$.�$.�2#�/�
�2�)/�/*�-0)E>��$"#/�)*2;�4*0-�*)'4�1$��' 
*+/$*)�$.�D�++E;�- ! --$)"�/*�/# ��++�/#�/�/#$.�+-*% �/��0$'�.>

�# �. �*)���-*+@�*2)�.�4.�D/#$.�$.�2# - �
�2�)/�/*�-0)�$/E>�	 - ;�4*0�2$''�7)����'$./
*!�� 1$� .��)�� (0'�/*-.�/#�/��- ��1�$'��' �/*�4*0>
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�*�-0)�/# ��++;��#**. �4*0-�� .$- ��� 1$� �*-� (0'�/*-�$)�/# �. �*)���-*+@�*2);
/# )��'$�&�/# ��0)�/**'��-��0//*)>�
!�4*0��#**. ��)� (0'�/*-;��)��/# � (0'�/*-�$.
)*/��'- ��4�-0))$)";��)�-*$���/0�$*�2$''�./�-/�$/�0+>��# );��!/ -���.#*-/�2�$/;�4*0-
�++�.#*0'���++ �-�*)�$/=

�#!/,��EC9��(�,)#��L:C��'/&�.),�1#."�	�&&)�),&���**

�*/ �/#�/�4*0�(�4�#�1 �/*�0)'*�&�4*0-�� 1$� �*-� (0'�/*-�/*���/0�''4�.  �/# ��++
-0))$)">

�# �7-./�/$( �4*0�'�0)�#�/# � (0'�/*-�!*-���+�-/$�0'�-����;�4*0�(�4�.  �/#$.
( ..�" =

�#!/,��ED9��(�,)#���'/&�.),��)&�<�)).���,(#(!

�# � (0'�/*-�� #�1 .����$/�'$& ��)��)�-*$��� 1$� >��'*.$)"�/# � (0'�/*-�2$)�*2�$.
(*- �'$& �/�++$)"�/# ��������0//*)�/*�/0-)�*6�/# �.�-  )>��# �) 3/�/$( �4*0�./�-/
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/#�/�+�-/$�0'�-����;�$/�2$''�2�& �0+�/*�/# �./�/ �$)�2#$�#�4*0�' !/�$/;�-�/# -�/#�)
�**/$)"�!-*(�.�-�/�#�KD�*'���**/EL>��#$.�.+  �.�0+�./�-/$)"�/# � (0'�/*->
����.$*)�''4;�/#*0"#;�4*0�2$''�#�1 �/# �)  ��/*�./�-/�/# � (0'�/*-��.�$!�/# �� 1$� 
2 - �+*2 -$)"�*)>��*��*�/#�/;�$)�/# �������)�" -;�$)�/# ��-*+@�*2)�( )0�$)�/# 
��/$*).��*'0();��#**. �D�*'���**/��*2E>

�#!/,��EE9�������(�!�,8��")1#(!���.#)(-��,)*<�)1(���(/
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Taking a Tour of Android Studio

�/�/#$.�+*$)/;�4*0�#�1 ��)�-*$���/0�$*�. /�0+;�4*0�#�1 �$(+*-/ ����+-*% �/;��)��4*0
#�1 �-0)�/#�/��++�*)���� 1$� �*-� (0'�/*->��*)"-�/0'�/$*).A

	*2 1 -;�$/�(�4�� �0. !0'�!*-�4*0�/*�0)� -./�)�� 3��/'4�2#�/��''�*!�/#$.��* .>

�*;�$)�/#$.��#�+/ -��)��/# �) 3/�! 2�/#�/�!*''*2�$/;�2 ��- �"*$)"�/*�2�'&�/#-*0"#�2#�/
4*0�. /�0+�$)�/# �+- 1$*0.�/2*��#�+/ -.;�/*� 3+'�$)�2#�/�/# �+$ � .��- ��)��#*2�/# 4
2*-&�/*" /# ->�� �2$''�./�-/��4� 3�($)$)"��)�-*$���/0�$*�$/. '!��)��/# �(�%*-�/#$)".
/#�/�4*0�2$''�� �0.$)">
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The Project Tree

�# �D�-*% �/E�1$ 2�I��*�& ���4�� !�0'/�*)�/# �' !/�.$� ;�/*2�-�.�/# �/*+�I��-$)".
0+���2�4�!*-�4*0�/*�1$ 2�2#�/�$.�$)�/# �+-*% �/>

�#!/,��EF9��(�,)#���./�#)��,)$��.��#�1�A	#!"&#!".���1#."������,,)1B

�#�/��++ �-.�$)�/#$.�1$ 2�$.�� / -($) ���4�/# ��-*+@�*2)�'$./���*1 �/# �/-  �$/. '!=

�#!/,��EG9��(�,)#���./�#)��,)$��.��#�1��,)*<�)1(�A	#!"&#!".���1#."������,,)1B
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�# �� !�0'/�$.�&)*2)��.�/# �D�)�-*$��1$ 2E=
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�*0��- �2 '�*( �/*�0. �/#$.�$!�4*0�2$.#>���)4�) 2�*( -.�/*��)�-*$���- �(*- 
�*(!*-/��' ��#�)"$)"�/#�/��-*+@�*2)�/*�� �D�-*% �/E>��#$.��*)1 -/.�/# �/-  �/*�*) 
.#*2$)"�/# �7' .�/#�/�(�& �0+�/# �+-*% �/;�2$/#���/4+$��'�.*-/�*!��$- �/*-$ .@�)�@7' .
./-0�/0- =

�#!/,��EI9��(�,)#���./�#)��,)$��.��#�18�>�,)$��.?��)��

�#$.��**&�0.0�''4�2$''�.#*2�/# �D�-*% �/E� �$/$*)�*!�/# �/-  >
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The Editing Pane

�# ��$"" ./��- ��*!�/# �
���$.�� 1*/ ��/*�/# � �$/$)"�+�) >��*./�7' .�/#�/�4*0
�*0�' @�'$�&�*)�$)�/# ��-*% �/�1$ 2�2$''�*+ )�$)�/# � �$/$)"�+�) >����#�.0�#�7' �" /.
$/.�*2)�/��=

�#!/,��EJ9��(�,)#���./�#)��,)$��.��#�18��")1#(!���#.#(!���(�

The Docked Views

�# �D�-*% �/E�1$ 2�$.�)*/�/# �*)'4�.0�#�1$ 2��*�& ���'*)"�/# � �" .�*!�/# �
��>��
1�-$ /4�*!�*/# -�.0�#�1$ 2.��- ��*�& ��/# - ��4�� !�0'/;��)��/# ��$ 2�_��**'
�$)�*2.�( )0�2$''�*6 -�*/# -�.0�#�1$ 2.�/#�/�4*0���)��$.+'�4>
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�*( �*!�/# . ��- �D" ) -�'�+0-+*. E;�)*/�./-$�/'4�/$ ��/*��)�-*$���++�� 1 '*+( )/>
�*-� 3�(+' ;�/# �D� -($)�'E�/**';��*�& ���4�� !�0'/�/*2�-�.�/# ��*//*(�*!�/# �
��;
�-$)".�0+���/ -($)�'�*-��*((�)��+-*(+/;�.*�4*0���)� 3 �0/ ��*((�)�@'$) 
+-*"-�(.�-$"#/�!-*(�2$/#$)�/# �
��=

�#!/,��EK9��(�,)#���./�#)���,'#(�&

�/# -.�*!�/# . ;�.0�#��.�D�-��' E��)��D
*"��/E;��- �/$ ��/*��)�-*$���++�� 1 '*+( )/;
�)��2 �2$''� 3�($) �/#*. �$)�"- �/ -�� /�$'��.�2 � 3+'*- ��$6 - )/��.+ �/.�*!�#*2�/*
2-$/ ��)�-*$���++.>

Popular Menu and Toolbar Options

��-*..�/# �/*+�*!�/# �
����- �/**'��-.>��# . �- +- . )/���.0�. /�*!�/# �$/ (.�/#�/��- 
�1�$'��' �$)�/# �
��C.�(�$)�( )0>��# - ��- &).- *!�/**'��-�*+/$*).��)� &).- *!�( )0
$/ (.>�� �2$''�0. �.*( �*!�/# . �$)�/# ��*0-. �*!�/#$.��**&;��0/�2 �2$''�)*/�� 
 3�($)$)"��''�*!�/# (>

�4��*)/-�./;�/# - ��- �. 1 -�'�( )0�$/ (.�I�(�)4�2$/#��*-- .+*)�$)"�/**'��-
�0//*).�I�/#�/��- �!�$-'4�+*+0'�-��)���- �2*-/#�( )/$*)$)"�)*2>

� ��'- ��4�0. ��*) �*!�/# . �/**'��-��0//*).=�/# ��0)�*+/$*);�- +- . )/ ���4��
"-  )�/-$�)"' =

�#!/,��EL9��(�,)#���./�#)��))&��,���!'�(.
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Additional Run Options

�!/ -�4*0�#�1 �-0)�4*0-��++�*)���� 1$� �*-� (0'�/*-;���! 2�) 2�/**'��-��0//*).�2$''
.#*2�0+;�- +'��$)"�/# �*-$"$)�'��0)��0//*)=

�#!/,��FC9��)-.<�/(��(�,)#���./�#)��))&��,���!'�(.

�# ��'��&�.,0�- �2$/#���"-  )��0-1 ���--*2�2$''�- @-0)�4*0-��++�*)�/# �� 1$� �*-
 (0'�/*->��#$.�2$''��*�/# �.�( �/#$)"��.�/# ��0)��0//*)��$�����&�2# )�$/�2�.�%0./
/# �.$(+' �"-  )�/-$�)"' >

�# �D�E�2$/#���"-  )��0-1 ���--*2;��)��/# �!*0-�'$) .�2$/#���/$)4�"-  )��0-1 ���--*2;
2$''�/-4�/*�/�& ��#�)" .�/#�/�4*0�#�1 �(�� �$)�/# �
����)��.$(+'4�D�++'4E�/# (�/*
/# �-0))$)"��*+4�*!�4*0-��++>��*-�'�-" -�+-*% �/.;�/#$.�($"#/�� �.0�./�)/$�''4�!�./ -
/#�)�%0./�-0))$)"�/# ��++>�	*2 1 -;�$/�$.�.*( 2#�/�-$.&4�I�/# �- .0'/$)"�+�/�# �
�++�($"#/�)*/�� � 3��/'4�/# �.�( ��.�2#�/�4*0�2*0'��" /��4�%0./�-0))$)"�$/
)*-(�''4>

Debug

� �-�/*�/#*. �/**'��-��0//*).�$.���'�-" �"-  )��0"=

�#!/,��FD9��(�,)#���./�#)����/!��))&��,��/..)(�A	#!"&#!".���1#."������,,)1B

�#$.�$.�/# �D� �0"E��0//*)>��4�� !�0'/;��'$�&$)"�/#$.�#�.�(0�#�/# �.�( � 6 �/��.
�'$�&$)"�/# ��0)��0//*);�*/# -�/#�)�� �0"�#�++ )$)"����$/�(*- �.'*2'4>�	*2 1 -;
/#$.�-0).�4*0-��++�0)� -�/# ��*)/-*'�*!�/# ��)�-*$���/0�$*�� �0"" -;�2# - �4*0���)
. /��- �&+*$)/.;�$).+ �/�*�% �/.;��)��*/# -2$. �.  �2#�/�$.�"*$)"�*)�2# )�/# ��++�$.
-0))$)">

� �2$''� 3�($) �#*2�/*�0. �/# ��)�-*$���/0�$*�� �0"" -�(*- '�/ -�$)�/# ��**&>

Open Project/Open Recent


)��)�-*$���/0�$*;�4*0���)�#�1 �. 1 -�'�+-*% �/.�*+ )��/�*) �/$( >����#�+-*% �/�" /.
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$/.�*2)�. +�-�/ �2$)�*2;�2$/#�/# �.�( �( )0.;�/**'��-;��)��.*�*)��.��*�/# �*/# -
2$)�*2.>

�*�*+ )��)*/# -�+-*% �/;�4*0���)=

J �#**. ��$' �_��+ )?�!-*(�/# �(�$)�( )0;�/*�*+ )��)� 3$./$)"��)�-*$�
�/0�$*�+-*% �/

J �#**. ��$' �_��+ )�� � )/�!-*(�/# �(�$)�( )0;�2#$�#�2$''��-$)"�0+���94@
*0/�( )0��*)/�$)$)"���'$./�*!�+-*% �/.�/#�/�4*0�#�1 �- � )/'4�2*-& ��*);�/*
� ���' �/*�- @*+ )�/#*. �+-*% �/.�-�+$�'4

J �#**. ��$' �_�� 2�_�
(+*-/��-*% �/�!-*(�/# �(�$)�( )0�/*�$(+*-/��)*/# -
+-*% �/��)��. /�$/�0+�!*-�0. �2$/#��)�-*$���/0�$*

J �#**. ��$' �_�� 2�_�� 2��-*% �/�!-*(�/# �(�$)�( )0�/*��- �/ ���) 2
+-*% �/�0.$)"���) 2@+-*% �/�2$5�-�;�2#$�#�2 �2$''� 3�($) '�/ -�$)�/# ��**&

�*�./*+�2*-&$)"�*)���+-*% �/;�%0./��'*. �$/.�2$)�*2>��*�./*+��)�-*$���/0�$*
�*(+' / '4;��'*. ��''�*!�$/.�2$)�*2.>��# )�4*0�- @'�0)�#��)�-*$���/0�$*;�$/�2$''�- @
*+ )�/# �'�./�+-*% �/�4*0�#���2*-& ��$);��)��4*0���)�" /�/*�*/# -�- � )/�+-*% �/.
,0$�&'4�1$���$' �_��+ )�� � )/>

AVD Manager

� �.�2�#*2�/*�. /�0+��)� (0'�/*-�2$/#�/# �������)�" -�$) /# �+- 1$*0.��#�+/ ->

�*�- /0-)�/*�/# �������)�" -;�4*0���)�0. �/# ��**'.�_�������)�" -�(�$)�( )0
*+/$*)�/#�/�4*0��$��� !*- >��'.*;�/# - �$.���/**'��-��0//*)�!*-�(*- �-�+$����� ..�/*
/# �������)�" -=

�#!/,��FE9��(�,)#���./�#)�������(�!�,��))&��,��/..)(�A	#!"&#!".���1#."����
�,,)1B

� �2$''� 3+'*- �/# �������)�" -;��)��2*-&$)"�2$/#�/# � (0'�/*-;�$)�"- �/ -�� /�$'
$) �)�0+�*($)"��#�+/ ->
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SDK Manager

�# )�4*0�$)./�'' ���)�-*$���/0�$*��)��-�)�$/�!*-�/# �7-./�/$( ;���'*/�*!�/# �/**'.;
'$�-�-$ .;��)��- '�/ ��(�/ -$�'.�/#�/�!*-(�D/# ��)�-*$�����E�2 - ��'.*��*2)'*�� �
�)��$)./�'' ��!*-�4*0>

�# )�0+��/ .�/*��)�-*$���/0�$*�*-�$)./�'' ��+$ � .�*!�/# ��)�-*$�������- 
�1�$'��' ;�4*0�2$''�� �+-*(+/ ��2$/#����$�'*"�*-�*/# -�!*-(�*!�+*+@0+;�2# - �4*0
��)� ' �/�/*��''*2��)�-*$���/0�$*�/*�$)./�''�/# �0+��/ >��*/ �/#�/�$)./�''$)"�0+��/ .
(�4�/�& ���! 2�($)0/ .;�� + )�$)"�*)�4*0-�
)/ -) /��*)) �/$*)�.+  �>��'.*�)*/ 
/#�/�$)./�''$)"�0+��/ .�(�4�- ,0$- �4*0�/*�- ./�-/��)�-*$���/0�$*��!/ -2�-�.�/*��++'4
/#*. �0+��/ .>

�)�*���.$*);�4*0�(�4�7)��$)./-0�/$*).�/ ''$)"�4*0�/*�"*�/*�D/# �������)�" -E�/*
$)./�''�.*( /#$)">��*0���)�" /�/*�/# �������)�" -�1$���**'.�_�������)�" -�$)�/# 
(�$)�( )0�*-�1$��$/.��*-- .+*)�$)"�/**'��-��0//*)=

�#!/,��FF9��(�,)#���./�#)�������(�!�,��))&��,��/..)(�A	#!"&#!".���1#."����
�,,)1B

� �2$''� 3+'*- �/# �������)�" -�$)�"- �/ -�� /�$' '�/ -�$)�/# ��**&>
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Settings

�*��*)/-*'�/# �*1 -�''�� #�1$*-�*!��)�-*$���/0�$*;�/# - �$.���� //$)".��$�'*"�/#�/�4*0
��)��$.+'�4�1$��D�$' E�_�D� //$)".E�K*)��$)�*2.��)��
$)03<�(�����#�.��)� ,0$1�' )/
*+/$*)�$)�D�)�-*$���/0�$*E�_�D�- ! - )� .?EL=

�#!/,��FG9��(�,)#���./�#)���..#(!-��#�&)!

�# - ��- �� &). *!�. //$)".�/#�/�4*0���)��*)7"0- �$)�/# �� //$)".��$�'*">��*0���)
 $/# -�)�1$"�/ �1$��/# �/-  �*)�/# �' !/�*-�1$��/# �. �-�#�7 '�>

�*( �+*+0'�-�/#$)".�/*�/�$'*-�$)�'0� =
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J �# ��*'*-�.�# ( �/*�0. �!*-�/# �
��=

�#!/,��FH9��(�,)#���./�#)���..#(!-��#�&)!8��)&),���"�'����(�,�&���..#(!-
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J �# �!*)/��)��!*)/�.$5 �/*�0. �$)�/# � �$/$)"�+�) =

�#!/,��FI9��(�,)#���./�#)���..#(!-��#�&)!8��)&),���"�'���)(.���..#(!-
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J �# ��*�$)"�./4' �-0' .�/*��++'4�/*�4*0-�.*0-� ��*� ;�!*-�'�)"0�" .�'$& ���1�
�)���*/'$)=

�#!/,��FJ9��(�,)#���./�#)���..#(!-��#�&)!8��).&#(��)����.3&����..#(!-

� �2$''� 3+'*- �(*- �*+/$*). '�/ -�$)�/# ��**&>

Android Studio and Release Channels

�# )�4*0�$)./�''��)�-*$���/0�$*�!*-�/# �7-./�/$( ;�4*0-�$)./�''�/$*)�2$''�� �. /�0+�/*
" /�0+��/ .�*)�/# �D./��' E�- ' �. ��#�)) '>�	 - ;���D- ' �. ��#�)) 'E�$.���.+ �$7��. /
*!�+*..$�' �0+"-�� .>��# �D./��' E�- ' �. ��#�)) '�( �).�/#�/�4*0��- �" //$)"�!0''
+-*�0�/$*)@- ��4�0+��/ .>��)�-*$���/0�$*�2$''��# �&�!*-�0+��/ .�2# )�'�0)�# �;
�)��4*0���)�(�)0�''4��# �&�!*-�0+��/ .�1$��/# �(�$)�( )0�K >">;�	 '+�_��# �&�!*-
�+��/ ?�*)��$)�*2.��)��
$)03L>


!��)�0+��/ �$.��1�$'��' ;�4*0�2$''�� �+- . )/ ��2$/#����$�'*"��*3�.#*2$)"�4*0�� /�$'.
*!�/# �0+��/ ;��''*2$)"�4*0�/*�1$ 2�- ' �. �)*/ .;��)�� )�*0-�"$)"�4*0�/*��++'4�/# 
0+��/ >�
!�4*0��#**. �/# �'�// -;�/# ��$�'*"��*2)'*��.�/# �0+��/ ��)��- ./�-/.�/# 

��;��++'4$)"�/# �0+��/ ��'*)"�/# �2�4>
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�*��*)/-*'�2#$�#��#�)) 'C.�2*-/#�*!�0+��/ .�4*0��- �" //$)";�"*�/*�/# �� //$)".
�$�'*";��)��$)�/# - �"*�/*�D�++ �-�)� �:�� #�1$*-�_��4./ (�� //$)".�_��+��/ .E=

�#!/,��FK9��(�,)#���./�#)���..#(!-��#�&)!8��*��.�-���,��(

�*0�#�1 �!*0-��#�)) '.�/*��#**. �!-*(=

J �/��' ;�2#$�#�$.��++-*+-$�/ �!*-�(*./�� 1 '*+ -.
J � /�;�2#$�#�2$''�" /�0+��/ .�/#�/��- �.'$"#/'4��# ���*!�./��' 
J � 1;�2#$�#�$.� 1 )�(*- ��# ���/#�)�$.�/# �� /���#�)) '
J ��)�-4;�2#$�#�$.�0+��/ � 0�,3  �-'4�K�)��/# �)�( ;�.0"" ./$1 �*!���D��)�-4�$)

���*�'�($) E;�$)�$��/ .�/#�/�4*0��- �# - �/*�# '+�� �0"�/# �
��L

�*-�(*./�� 1 '*+ -.;��/��' �$.�/# �� ./��#*$� >��*2 -�0. -.�($"#/��*).$� -�*) �*!�/# 
*/# -��#�)) '.>
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�# )��)�0+��/ �$.��1�$'��' ;��)�-*$���/0�$*�2$''�/ ''�4*0�1$�����$�'*"=

�#!/,��FL9��(�,)#���./�#)��*��.���#�&)!

D� ($)��� �
�/ -E�2$''�+*+�0+�/# ��$�'*"�$)�/# �!0/0- ;�2#$' �D�+��/ ��)��� ./�-/E
2$''��++'4�/# �0+"-�� �)*2��)��- ./�-/�/# �
����!/ -�0+"-��$)"�$/>�D
")*- ��#$.
�+��/ E�2$''�./*+�/# ��$�'*"�!-*(��++ �-$)"��0/*(�/$��''4;��0/�$/�2$''�)*/��++'4�/# 
0+��/ ?��)��0.0�''4�4*0�2�)/�/# �0+��/ .>
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Examining Your Code

�# )�4*0�� �$� ��/*�' �-)�#*2�/*�2-$/ ��)�-*$���++.;�(*./�'$& '4�4*0�2 - 
/#$)&$)"���*0/�/-��$/$*)�'��*(+0/ -�+-*"-�(($)";�0.$)"�+-*"-�(($)"�'�)"0�" .
'$& ���1���)���*/'$)>��# - �$.���!�$-��(*0)/�*!�.0�#�+-*"-�(($)"�$)1*'1 ��$)
�)�-*$���++.;�/#*0"#�+ -#�+.�' ..�/#�)�4*0�($"#/�/#$)&>


)�/#$.��#�+/ -;�2 �2$''� 3+'*- �2#�/�*0-�./�-/ -�+-*% �/��*)/�$).�$)�/ -(.�*!�/# ��*� 
�)��#*2�/#�/��*� �$.�*-"�)$5 �>

The Top Level


 /C.�'**&��/�*0-�./�-/ -�+-*% �/C.�/-  ;��.�.#*2)�$)�/# �D�-*% �/E�1$ 2�K$)�/# �D�-*% �/E
(*� �$)�/# ��-*+@�*2)L;�!*�0.$)"�*)�/# �/*+�' 1 '�*!� )/-$ .=

�#!/,��GC9��(�,)#���./�#)��,)$��.��#�18��")1#(!��)*�
�0�&��(.,#�-

�*0�2$''�.+ )��/# 0�-. (�%*-$/4�*!�4*0-�/$( �$)�/# HelloWorld/ +*-/$*)�*!�/# 
+-*% �/�/-  ;�2#$�#�- +- . )/.�/# �7' .�/#�/�(�& �0+�4*0-��)�-*$���++>�� �2$''
 3�($) �/# �*/# -�/2*�$/ (.�I�D�3/ -)�'�
$�-�-$ .E��)��D��-�/�# .��)���*).*' .E�I
���$/ '�/ -�$)�/#$.��#�+/ ->
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The Project Contents

�#�/ HelloWorld/  )/-4��*)/�$).���!�$-�)0(� -�*!�7' .��)��.0��$- �/*-$ .=

�#!/,��GD9��(�,)#���./�#)��,)$��.��#�18��")1#(! HelloWorld/ �(.,#�-

�*./�*!�/# �/$( ;�4*0�2$''�� �2*-&$)"�$)�/# app/ �$- �/*-4>��#$.�$.���'' ����D(*�0' E;
�)��$/�- +- . )/.�.*( /#$)"�/#�/�4*0��- �/-4$)"�/*��0$'�=

J �)��++�!*-��)��)�-*$��� 1$� 
J �)��++�!*-�.*( �*/# -�.+ �$�'/4�.� )�-$*;�.0�#��.��)��++�/*�� �� +'*4 ��/*��

� �-����.(�-/2�/�#
J ��'$�-�-4�/*�� �0. ���4�(0'/$+' �*/# -�(*�0' .
J �)��.*�*)

�*0-�+-*% �/���)�#�1 �*) �*-�. 1 -�'�(*�0' .<��4�� !�0'/;�$/�2$''�%0./�#�1 �*) ;
)�( � app/;�!*-��0$'�$)"�4*0-��)�-*$���++>�
)��)�-*$���/0�$*��-�/$���*3;���(*�0' 
�$- �/*-4�$.�� )*/ ���4�/# �.(�''��*/�*-�.,0�- �$)�/# ��*-) -�*!�/# �!*'� -�$�*)��)���
�*'�!�� �)�( >

�*( �*!�/# �7' .��)���$- �/*-$ .�$) HelloWorld/ �- �/$ ��/*�/# ��-��' ��0$'��.4./ (;
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2#$�#�2 �2$''��$.�0.. '�/ -�$)�/#$.��**&=

J .gradle/
J gradle/
J build.gradle
J gradle.properties
J gradlew
J gradlew.bat
J local.properties
J settings.gradle

�# .idea/ �$- �/*-4;��'*)"�2$/#�/# build/ �$- �/*-4;��- �" ) -�/ ��!-*(�/# �- ./�*!
/# �7' .�$)�4*0-�+-*% �/>��*0�2$''�)*/�)  ��/*��*��)4/#$)"�2$/#�/# . �(�)0�''4�I
�)�-*$���/0�$*�2$''�#�)�' ��''�*!�/#�/�!*-�4*0>

�)�-*$���/0�$*���)�2*-&�2$/#���1�-$ /4�*!�1 -.$*)��*)/-*'�.4./ (.;��0/�$/�#�.�/# 
/$"#/ ./�$)/ "-�/$*)�2$/# �$/>��# )�4*0��- �/ ���+-*% �/�$)��)�-*$���/0�$*;�$/�2$''
�- �/ �� .gitignore 7' �!*-�4*0;�. /�0+�/*�$)�$��/ �2#$�#�7' .��*�)*/�)  ��/*�"*�$)/*
1 -.$*)��*)/-*'>�
!�4*0��- �0.$)"��$/;�/#$.�7' �.#*0'��� ���"- �/�./�-/$)"�+*$)/;�/#*0"#
4*0���)�(*�$!4�$/��.�)  � ��K >">;�/*�$")*- �*/# -�7' .�*-��$- �/*-$ .L>�
!�4*0��- �)*/
0.$)"��$/;�4*0���)�$")*- �*-�� ' / �/# .gitignore 7' >
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The App Module Contents

�# app/ �$- �/*-4��*)/�$).�/# �7' .�) � ..�-4�/*��0$'��4*0-��++=

�#!/,��GE9��(�,)#���./�#)��,)$��.��#�18��")1#(!��**@��(.,#�-

�*./�*!�/# �/$( ;�4*0�2$''�� �2*-&$)"�$)�/# src/ �$- �/*-4;�2#$�#��*)/�$).�/# 
.*0-� ��*� ��)��*/# -�7' .�/#�/�4*0�2$''�� ��- �/$)"��)�� �$/$)"�/*�� 7) �4*0-��++>

�# build/ �$- �/*-4�# - �$.�.$($'�-�/*�/# build/ �$- �/*-4�/#�/�$.�0)� -�/# 
HelloWorld/ -**/��$- �/*-4>�
/��*)/�$).�/# �*0/+0/�*!��0$'�$)"�4*0-��++>�
)�/#$.���. ;
2 �2$''�0. �/#$. build/ �$- �/*-4����$/�(*- �*!/ );��.�$/��*)/�$).�/# ���/0�'��++�$/. '!
/#�/�2 ���)��$./-$�0/ �/#-*0"#�/# ��**"' ��'�4��/*- �*-�*/# -��++��$./-$�0/$*)
�#�)) '.>�� �2$''� 3�($) �/#$. build/ �$- �/*-4����$/�(*- '�/ -�$)�/# ��**&>


)���/4+$��'�./�-/ -�+-*% �/;�/# libs/ �$- �/*-4�$.� (+/4>�
/�$.�/# - �/*�.0++*-/�.*( 
*'��2�4.�*!��//��#$)"�'$�-�-$ .�/*�4*0-�(*�0' ;�!*-��*� �2-$// )��4�*/# -.�/#�/�4*0
2$.#�/*�0. >�� �2$''� 3+'*- �2#�/�'$�-�-$ .��- ��)��2#�/�*) .�/#$.�+-*% �/�0. . $)��)
0+�*($)"��#�+/ ->

�# build.gradle 7' ;�'$& �$/.��*0)/ -+�-/�$)�/# HelloWorld/ -**/��$- �/*-4;
�*)/�$).��-��' �$)./-0�/$*).�!*-�#*2�/*��0$'��4*0-��++>�� �2$''� 3�($) �/#$.�7' �$)
� /�$' '�/ -�$)�/# ��**&>

�# .gitignore 7' ;�'$& �$/.��*0)/ -+�-/�$)�/# HelloWorld/ -**/��$- �/*-4;�$� )/$7 .

EXAMINING YOUR CODE

54



7' .��)���$- �/*-$ .�/#�/���)�� �.&$++ ��2# )�+0//$)"�/#$.�+-*% �/�$)/*����$/
- +*.$/*-4>��#$' �4*0�(�4�)  ��/*�(�$)/�$)�/#$.�7' �$!�4*0��- �0.$)"��$/;�0.$)"��$/
�)� .gitignore $.�*0/.$� �/# �.�*+ �*!�/#$.��**&>


�./;�/# proguard-rules.pro 7' �$.�/# - �$)�.0++*-/�*! �-*�0�-� �)��- '�/ ��/**'.>
�# . ��- �0. ��$)��)�-*$��+-*% �/�!*-�/2*�- �.*).=

R> �# 4�# '+�/*�- �0� �/# �.$5 �*!�/# ��++.;��4� '$($)�/$)"�./06�!-*(�'$�-�-$ .
/#�/�2 ��- �)*/�- �''4�0.$)"

S> �# 4�D*�!0.��/ E�/# ��*� �$)�/# ��++.;�/*�(�& �$/�.'$"#/'4�(*- ��$8�0'/�!*-
+ *+' �/*�D- 1 -. � )"$)  -E�/# ��++.��)��7"0- �*0/�#*2�/# 4�2*-&

�)/$'�4*0��- �- ��4�/*�/#$)&���*0/��$./-$�0/$)"�4*0-��++�/*�*/# -�0. -.;�/#*0"#;
�-*�0�-���)��.$($'�-�/**'.��- �)*/�) � ..�-4>�	 )� ;�2 �2$''�+*./+*) �'**&$)"��/
/#�/�./06�0)/$' (0�#�'�/ -�$)�/# ��**&>

The Generated Source Sets


).$� �/# src/ �$- �/*-4��- �D.*0-� �. /.E>��# . �$� )/$!4��$6 - )/��$- �/*-$ .�*!
.*0-� ��*� �K�)��- '�/ ��7' .L�/#�/�2$''�� �0. ��$)��$6 - )/��$-�0(./�)� .=

�#!/,��GF9��(�,)#���./�#)��,)$��.��#�18��")1#(!�-,�@��(.,#�-

�# - ��- �/#-  �.*0-� �. /.�/#�/�2$''�� ��- �/ ���4�� !�0'/�!*-��)��)�-*$��+-*% �/=
main/; androidTest/ �)� test/>
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main/main/

�# �.*0-� �. /�/#�/�4*0�2$''�.+ )��(*./�*!�4*0-�/$( �$)�$. main/>��#$.�- +- . )/.�/# 
D(�$)E�.*0-� ��*� �!*-�4*0-��++>��*-�(*./��++.;�/#$.�.*0-� �. /��*)/�$).��''�*!�4*0-
�*� �K�)��- '�/ ��7' .L�/#�/�(�& �0+�/# ��++�$/. '!=

�#!/,��GG9��(�,)#���./�#)��,)$��.��#�18��")1#(!�'�#(��)/,�����.��(.,#�-

�*0-���1���)���*/'$)��*� �2$''�"*�$)�� java/ �$- �/*-4�$).$� �*!�/# �.*0-� �. />�	 - ;
2 �.  �*) ��*/'$)�7' ;�)�( � MainActivity.kt K2# - �/# .kt +�-/�$.�' !/�*6�$)�/# 
/-  L>

�*0�2$''��'.*�7)�=

J � .*0-� .;�$)�/# res/ �$- �/*-4;�2#$�#��- �7' .�/#�/��- �)*/�.*0-� ��*� ��0/
�*)/-$�0/ �/*�4*0-��++;�.0�#��.�4*0-�$�*).��)��*/# -�$(�" .;��.�2 �2$''�.  $)
�)�0+�*($)"��#�+/ -

J AndroidManifest.xml;�2#$�#�$.�/# �D/��' �*!��*)/ )/.E�*!�2#�/�$.�$)�4*0-��++;
�.�2 �2$''�.  $)��)*/# -�0+�*($)"��#�+/ -

J �+/$*)�''4�*/# -�/#$)".�Kassets/; jni/; aidl/;� /�>L;�/#*0"#�/# . �2$''�)*/�� 
.  )�$)� 1 -4��)�-*$��+-*% �/
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androidTest/androidTest/

�# androidTest/ .*0-� �. /���)�#�1 �$/.�*2)���1�F�*/'$)�.*0-� ��*� ;�- .*0-� .;
�)��(�)$! ./�7' >��4+$��''4;�$/�*)'4�#�.���1���)���*/'$)�.*0-� ��*� =

�#!/,��GH9��(�,)#���./�#)��,)$��.��#�18��")1#(!��(�,)#���-.��)/,�����.��(.,#�-

�#$.�.*0-� �. /C.�7' .�2$'' (). "*�$)/*�4*0-��++>�
)./ ��;�/# 4��- �!*-�/ ./$)"�4*0-��++;
/*�(�& �.0- �/#�/�4*0-��++��* .�2#�/�$/�$.�.0++*. ��/*��*>
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test/test/

�# - �$.���1 -4�.$($'�-�.*0-� �. /;�)�( � test/;�$)���/4+$��'��)�-*$��+-*% �/=

�#!/,��GI9��(�,)#���./�#)��,)$��.��#�18��")1#(!�.�-.��)/,�����.��(.,#�-

�.�2$/# androidTest/; test/ ��)��*)/�$)�$/.�*2)���1���)���*/'$)��*� >��)�;��.�2$/#
/# androidTest/ .*0-� �. /;�/# test/ �*� �$. (). +�-/�*!�4*0-��++;��0/�$)./ ���$.
!*-�/ ./$)"�4*0-��++>

�# ��$6 - )� �� /2  ) androidTest/ �)� test/ $.�$)�2# - �4*0-�/ ./.�-0)=

J androidTest/ / ./.�-0)�$).$� �*!��)��)�-*$��� 1$� �*-� (0'�/*-
J test/ / ./.�-0)��$- �/'4�*)�4*0-�� 1 '*+( )/�(��#$) ;�$)�����1��1$-/0�'

(��#$) 

� �2$''� 3+'*- �/#�/��$./$)�/$*)�$)�"- �/ -�� /�$';��'*)"�2$/#�/# �/ ./��*� �$)�*0-
./�-/ -�+-*% �/; '�/ -�$)�/# ��**&>
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Language Differences

�# )�4*0�$(+*-/��)��)�-*$��+-*% �/�$)/*��)�-*$���/0�$*;�4*0�" /�2#�/ 1 -�.*0-� 
�*� �2�.�$)�/#�/�+-*% �/>��#$.��*0'��� ���1�;��*/'$);�*-�.*( ��*(�$)�/$*)>

�# )�4*0��- �/ ���+-*% �/�!-*(�.�-�/�#�I��.�2 �2$''� 3�($) �$) �)�0+�*($)"
�#�+/ - I�4*0�2$''�� ���' �/*�/ ''�/# �) 2@+-*% �/�2$5�-��2# /# -�4*0�2�)/�$/�/*
" ) -�/ ���1��*-��*/'$)�7' .>��# )�4*0�./�-/�2*-&$)"�*)����$)"�) 2�./06�/*�4*0-
+-*% �/;�4*0���)�����$)�) 2���1��*-��*/'$)�7' .>

�# HelloWorld .�(+' �+-*% �/�/#�/�4*0�$(+*-/ ��2�.��- �/ ��0.$)"�/# ��)�-*$�
�/0�$*��-�/$���*3�) 2@+-*% �/�2$5�-�;�2# - �/# ��0/#*-��.& ��!*-��*/'$)�7' .>
�# - !*- ;�*0-�/2*�/ ./�.*0-� �. /.��)��/# main .*0-� �. /��*)/�$)��*/'$)>


!�4*0�2*0'��+- ! -;�4*0���)��*2)'*�������1�� �$/$*)�*!�/# �.�( �+-*% �/�!-*( /# 
�*((*).��- �.$/ >��)�
�+$)"��)��$(+*-/$)"�/#�/�+-*% �/�"$1 .�4*0�/# �.�( �/#$)"
�.�/# HelloWorld �*/'$)�+-*% �/;� 3� +/�/#�/�/# �.*0-� ��*� �Kmain/; androidTest/;
�)� test/L�$.���1�;�)*/��*/'$)>

Introducing the Activity


")*-$)"�/# �/ ./��*� �!*-���2#$' ;�*0-�*) @�)�@*)'4�.*0-� �7' �$)�*0-�+-*% �/
$(+' ( )/.�� MainActivity �'�..;� $/# -�$)���1��*-��*/'$)>��#$.��'�..�- +- . )/.��)
D��/$1$/4E;�*) �*!�/# ��*- ��*(+*) )/.�$)��)��)�-*$���++>

The Role of the Activity

�# ��0$'�$)"��'*�&�*!�/# �0. -�$)/ -!�� �$.�/# ���/$1$/4>��*0���)�/#$)&�*!��)���/$1$/4��.
� $)"�/# ��)�-*$���)�'*"0 �!*-�/# �2$)�*2�$)���� .&/*+��++'$��/$*)�*-�/# �+�" �$)��
�'�..$��� ���++>�
/�- +- . )/.����#0)&�*!�4*0-�0. -�$)/ -!�� ��)�;�$)�(�)4���. .;��
�$.�- / � )/-4�+*$)/�$)/*�4*0-��++�K$> >;���2�4�!*-�*/# -��++.�/*�'$)&�/*�4*0-��++L>

�*-(�''4;��)���/$1$/4�2$''�/�& �0+�(*./�*!�/# �.�-  );�' �1$)"�.+�� �!*-�/#$)".�'$& ��
./�/0.���-�K/# �./-$+���-*..�/# �/*+�2$/#�/# ��'*�&;���// -4�$�*);� /�>L��)���
)�1$"�/$*)���-�K/# �./-$+���-*..�/# ��*//*(�2$/#��0//*).�!*-�"*$)"����&;�"*$)"�/*�/# 
#*( �.�-  );� /�>L

	*2 1 -;�� �-�$)�($)��/#�/�*)�.*( �� 1$� .;�/# �0. -�2$''�� ���' �/*�2*-&�2$/#�(*- 
/#�)�*) ���/$1$/4��/���/$( ;�.0�#��.�.+'$/@.�-  )�(*� �*)���+#*) �*-�(0'/$@2$)�*2
(*� �*)����#-*( ����� 1$� >��*;�2#$' �$/�$.� �.4�/*�/#$)&�*!���/$1$/$ .��.�� $)"
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 ,0$1�' )/�/*�/# �.�-  );�%0./�- ( (� -�/#�/�/#$.�$.���.$(+'$7��/$*);��)��/#�/�- �'$/4
$.�(*- ��*(+'$��/ ��K�.�- �'$/4�*!/ )�$.L>


)���.$(+' ��++�2$/#�*) ���/$1$/4;�.0�#��.�/#$.�.�(+' ��++;�/#�/���/$1$/4�2$''�. -1 ��.
/# � )/-4�+*$)/�!*-�/# ��++�$/. '!>��# �0. -C.�#*( �.�-  )�2$''�*!/ )�#�1 ��)�D�++
�-�2 -E�*-�.$($'�-�/#$)"�2$/#����0)�#�*!�$�*).>��#$' �/# �0. -�/#$)&.�*!�/#*. ��.
D-0))$)"��)��++E;�$)�- �'$/4�/#*. �$�*).�+�..��*)/-*'�/*��)���/$1$/4�$).$� �*!�/# ��++;
*) �� .$")�/ ���.�� $)"�.*( /#$)"�/#�/�.#*0'���++ �-�$)���D'�0)�# -E�*-�#*( 
.�-  )>��#�/�(�& .��)���/$1$/4��++ �-�$)�/#$.��++��-�2 -�$.���. ��0+*)�./06�!*0)�
$)�/# AndroidManifest.xml 7' ;��)��2 �2$''�.  �#*2�/#�/�2*-&. '�/ -�$)�/# ��**&>

Examining the Generated Code

�# )�4*0��- �/ ���) 2�+-*% �/�1$��/# �) 2@+-*% �/�2$5�-��I��.�/#$.�.�(+' ��++�2�.
I�0.0�''4�4*0�2$''�#�1 �/#�/�2$5�-���- �/ �4*0-�7-./���/$1$/4�!*-�4*0>��# ���/$1$/4�2$''
#�1 �/# �.�( �!0)�/$*)�'$/4�- "�-�' ..�*!�2# /# -�4*0��.& ��!*-���1��*-��*/'$)��*� >
�$)� ���1���)���*/'$)��*�)*/�#�1 �/# �.�( �.4)/�3;�/#*. �7' .�2$''�)*/�� �$� )/$��'�$)
�*� ;��0/�/# 4�2$''�� �$� )/$��'�$)�!0)�/$*)�'$/4>

�*;�' /C.�.  �2#�/�*0-�.�(+' ��++C.���/$1$/4�'**&.�'$& ;�$)��*/#�'�)"0�" .>

Java

�# HelloWorldJava.zip 1 -.$*)�*!�/# �.�(+' ��++�2�.��- �/ ��0.$)"���1���.�/# 
- ,0 ./ ��+-*"-�(($)"�'�)"0�" >��*;�*0- main .*0-� �. /�#�. MainActivity.java $)
� com.commonsware.jetpack.hello ��1��+��&�" =

packagepackage com.commonsware.jetpack.hellocom.commonsware.jetpack.hello;

importimport androidx.appcompat.app.AppCompatActivityandroidx.appcompat.app.AppCompatActivity;
importimport android.os.Bundleandroid.os.Bundle;

publicpublic classclass MainActivityMainActivity extendsextends AppCompatActivityAppCompatActivity {

@Override
protectedprotected void onCreate(BundleBundle savedInstanceState) {

supersuper.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

}
}
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Kotlin

�# HelloWorld.zip 1 -.$*)�*!�/# �.�(+' ��++�2�.��- �/ ��0.$)"��*/'$)��.�/# 
- ,0 ./ ��+-*"-�(($)"�'�)"0�" >��*;�*0- main .*0-� �. /�#�. MainActivity.kt $)
/#�/�.�( ���1�@./4' �+��&�" �Kcom.commonsware.jetpack.helloL=

packagepackage com.commonsware.jetpack.hellocom.commonsware.jetpack.hello

importimport androidx.appcompat.app.AppCompatActivityandroidx.appcompat.app.AppCompatActivity
importimport android.os.Bundleandroid.os.Bundle

classclass MainActivityMainActivity : AppCompatActivityAppCompatActivity() {
overrideoverride funfun onCreate(savedInstanceState: BundleBundle?) {

supersuper.onCreate(savedInstanceState)
setContentView(RR.layout.activity_main)

}
}

Code Commonalities

�#$' ���1���)���*/'$)��$6 -�$)�.4)/�3;��*/#���/$1$/$ .��- ��*$)"�/# �.�( �/#$)"��)�
�- �0.$)"�/# �.�( �/#$)".�!-*(�/# ��)�-*$�����>

AppCompatActivity

�''���/$1$/$ .�$)��)�-*$��$)# -$/�!-*(��) android.app.Activity ��. ��'�..>�
)�*0-
��. ; MainActivity �* .�)*/�$)# -$/��$- �/'4�!-*(�/#�/��'�..>�
)./ ��;�$/� 3/ )�.
androidx.appcompat.app.AppCompatActivity>��#�/;�$)�/0-);�$)# -$/.�!-*(
android.app.Activity;�.* MainActivity #�. Activity $)�$/.�$)# -$/�)� �#$ -�-�#4>

� �#)$��''4;�4*0��*�)*/�)  � AppCompatActivity I�4*0��*0'��$)# -$/�!-*(
.*( /#$)"� '. ;� 1 )�!-*( Activity $/. '!>�	*2 1 -;��**"' �$.�(�&$)"�$/��$8�0'/�!*-
4*0�/*� 3/ )��!-*(��)4/#$)"� '. )."�, /#�) AppCompatActivity>��# )�4*0��- �/ ��
) 2�+-*% �/;�$/�$.�1 -4�'$& '4�/#�/�4*0�2$''�� �"$1 )��)���/$1$/4�/#�/� 3/ )�.�!-*(
AppCompatActivity>

�# �/# *-4�$.�/#�/ AppCompatActivity (�& .�$/� �.$ -�!*-�4*0�/*�� 1 '*+��++.�/#�/
2$''�� #�1 ��*).$./ )/'4���-*..�(�)4�1 -.$*).�*!��)�-*$�;��*(+�- ��/*�$)# -$/$)"
!-*( Activity *-�.*( �*/# -�.0��'�..�*! Activity>

� �2$''�.  �(*- ���*0/�2# - AppCompatActivity �*( .�!-*( ���$/�'�/ -�$)�/#$.
�#�+/ ->

EXAMINING YOUR CODE

61



onCreate()

MainActivity #�.�*) ���1��( /#*��*-��*/'$)�!0)�/$*)= onCreate()>��#$.�*1 --$� .
�) onCreate() ( /#*��/#�/�2 �$)# -$/>��0-�%*��$) onCreate() $.�/*�. /�0+�/# ���.$�
�
�/#�/�$.�/*�� �.#*2)��4�/#$.���/$1$/4>


)�- �'$/4; onCreate() $.�%0./�*) �*!���. -$ .�*!�D'$! �4�' �( /#*�.E;�( /#*�.�*-
!0)�/$*).�/#�/�" /���'' ���.�*0-���/$1$/4�$.��*($)"�*)/*�/# �.�-  );�' �1$)"�/# 
.�-  );��)��.*�*)>�� �2$''�.  �(*- ���*0/�'$! �4�' . '�/ -�$)�/# ��**&>

�# �1 -4�7-./�/#$)"�/#�/�2 ��*�$) onCreate() $.��#�$)�/*�/# �$)# -$/ �
$(+' ( )/�/$*)�*! onCreate();�1$������''�/* super.onCreate()>��#$.�$.���1 -4�/4+$��'
+�// -)�!*- onCreate() *!��)���/$1$/4;��.�/# ���/$1$/4�$.�)*/�!0''4�$)$/$�'$5 ��0)/$'��!/ -
super.onCreate() #�.��  )���'' �>��*;�2 �/-4�/*�" /�/#�/�*0/�*!�/# �2�4� �-'4;�.*�2 
�- �.�! �/*��*�/# �- ./�*!�*0-�2*-&��!/ -2�-�.>

setContentView()

�# �*/# -�/#$)"�/#�/�2 ��*�$) onCreate() $.���''�� setContentView() ( /#*�>��#$.
.�4.�D	 4;��)�-*$�A��# ��
�/#�/�2 �2�)/�/*�.#*2�./�-/.�2$/#�/#$.AE>�� �.0++'4
.*( /#$)"�/*�. -1 ��.�/# �!*0)��/$*)�!*-�*0-��
;�2#$�#�2 ���)�!0-/# -�/�$'*-�$!
)  � �>���''$)" setContentView() $.�)*/�- ,0$- �;��0/�$/�$.���!�$-'4�/4+$��'��++-*��#>


)�/#$.���. ;�2 �+�..�$)���!0))4@'**&$)"�1�'0 �/* setContentView()=
R.layout.activity_main>��#$.�. -1 .��.���- ! - )� �/*���'�4*0/�- .*0-� ;�)�( �
activity_main>�� �2$''� 3+'*- �- .*0-� .�$) /# �) 3/��#�+/ -;�$)�'0�$)"��)
 3+'�)�/$*)�*! 2#�/�/#$. R /#$)"�$.>
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Line Numbers

�*0�(�4�#�1 �)*/$� ��/#�/�.*( �*!�/# �.�-  ).#*/.�$)�/#$.��**&�/#�/�.#*2�/# 
 �$/$)"�+�) �.#*2�'$) �)0(� -.�$)�/# �"0// -��- ��*)�/# �' !/=

�#!/,��GJ9��(�,)#���./�#)��)/,�����#.),8��")1#(!�
#(���/'��,-

�#*. �2$''�)*/�� � )��' ���4�� !�0'/>�
!�4*0�2�)/�/*� )��' �/# (;�4*0�#�1 �/2*�(�$)
*+/$*).>
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Per Editor


!�4*0�/ (+*-�-$'4�2�)/�/*�.#*2�'$) �)0(� -.;��#**. �D�$ 2E�_�D��/$1 ���$/*-E�!-*(
/# �(�$)�( )0;��)��/*""' �*)�D�#*2�
$) ��0(� -.E=

�#!/,��GK9��(�,)#���./�#)8��")1#(!�>�")1�
#(���/'��,-?��*.#)(
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All the Time


!�4*0�2$.#�/*�#�1 �'$) �)0(� -.�� �/*""' ��*)��4�� !�0'/;��#**. �D�$' E�_�D� //$)".E
!-*(�/# �(�$)�( )0�K*-�D�)�-*$���/0�$*E�_�D�- ! - )� .?E�*)�(����L>��*�$)/*
D��$/*-E�_�D�++ �-�)� E��)���# �&�D�#*2�'$) �)0(� -.E;�/# )��'$�&�D��E=

�#!/,��GL9��(�,)#���./�#)8��")1#(!�>�")1�
#(���/'��,-?���..#(!

� �2$''�� � 3+'*-$)"�*/# -�*+/$*).�$)�/#$.�� //$)".�.�-  )�/#-*0"#*0/�/# ��**&>

Other Things in the Project Tree

�# �+-*% �/�/-  ;�./�-/$)"��/�/# HelloWorld/ -**/�)*� ;��*)/�$).��''�*!�/# �./06�/#�/
(�& .�0+�/# �+-*% �/>�	*2 1 -;�/# �+-*% �/�/-  �$/. '!��'.*��*)/�$).�/2*�*/# -�-**/
)*� .=�D�3/ -)�'�
$�-�-$ .E��)��D��-�/�# .��)���*).*' .E>

External Libraries

�# �(*- �$(+*-/�)/�*!�/# �/2*;��4�!�-;�$.�D�3/ -)�'�
$�-�-$ .E;�/#*0"#�4*0�2$''�*)'4
)  ��/*� 3�($) �/#$.��- ��*!�/# �+-*% �/�/-  �*)�*���.$*)>
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MainActivity $.�!�$-'4�.(�''>�
/���)�� �/#�/�.(�''�� ��0. D$/�./�)�.�0+*)�/# 
.#*0'� -.�*!�"$�)/.E>�
)�/#$.���. ;�/#*. �D"$�)/.E��- �'$�-�-$ .>

�0-�/$)4��++�+0''.�$)���1 -4�'*)"�'$./�*!�'$�-�-$ .=

�#!/,��HC9��(�,)#���./�#)��2.�,(�&�
#�,�,#�-�
#-.�A��,.#�&B

�#$.�$.�)*/����*(+' / �'$./�I�/# �'$./�$.�.*�'*)";�$/���))*/�7/�$)���.$)"' �.�-  ).#*/>

�*./�*!�/# . �'$�-�-$ .��*( �!-*(��**"' ��)���- �+�-/�*!�/# ��)�-*$�����>��*( ��- 
!-*(�*/# -�� 1 '*+ -.;�.0�#��.�'$�-�-$ .�!-*(�� /�-�$).�$)�.0++*-/�*!��*/'$)>

� �2$''�.  $)��)�0+�*($)"��#�+/ - 2# - �/# . �'$�-�-$ .��*( �!-*(��)��2#4�/# 4
�- ��''�� $)"�0. ��/*��0$'��/#$.�'$//' ��++>

Scratches and Consoles

�# �'�./�$/ (;�D��-�/�# .��)���*).*' .E;�$.��'(*./��*(+' / '4�0)�*�0( )/ ���)�
.  (.�/*�� �$)!- ,0 )/'4�0. �>��(*)"�*/# -�/#$)".;�1$��/# �-$"#/@(*0. ��*)/ 3/
( )0;�4*0���)��- �/ �) 2�D.�-�/�#�7' .E�# - ;�0. !0'�!*-�)*/ .�*-�/ ./$)"
+-*"-�(($)"�'�)"0�" �.4)/�3�*0/.$� �/# �.�*+ �*!���/0�'�+-*% �/��*� >
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Exploring Your Resources

� .*0-� .��- �./�/$���$/.�*!�$)!*-(�/$*)�# '��*0/.$� �/# ���1�F�*/'$)�.*0-� ��*� >��.
2 ��$.�0.. ��+- 1$*0.'4;�- .*0-� .��- �./*- ���.�7' .�0)� -�/# res/ �$- �/*-4�$)
4*0-�.*0-� �. /�K >">; app/src/main/res/L>�	 - �$.�2# - �4*0�2$''�7)���''�4*0-�$�*).
�)��*/# -�$(�" .;�4*0-� 3/ -)�'$5 ��./-$)".�!*-�$)/ -)�/$*)�'$5�/$*);��)��(*- >

�# . ��- �. +�-�/ �!-*(�/# ���1�F�*/'$)�.*0-� ��*� �)*/�*)'4�� ��0. �/# 4��- 
�$6 - )/�$)�!*-(�/>��# 4��- �. +�-�/ �� ��0. �4*0���)�#�1 '/&.#*&� � 7)$/$*).�*!��
- .*0-� ;�/*�0. �$)��$6 - )/��$-�0(./�)� .>��*-� 3�(+' ;�2$/#�$)/ -)�/$*)�'$5�/$*);
4*0�2$''�#�1 �./-$)".�!*-��$6 - )/�'�)"0�" .>��*0-���1�F�*/'$)��*� �2$''�� ���' �/*
- (�$)�'�-" '4�*�'$1$*0.�/*�/#$.;��.��)�-*$��2$''��#**. �/# �-$"#/�- .*0-� �/*�0. ;
!-*(��''���)�$��/ .;�$)���"$1 )��$-�0(./�)� �K >">;��#**. �/# ��+�)$.#�./-$)"�$!�/# 
� 1$� C.�'*��' �$.�. /�/*��+�)$.#L>


)�/#$.��#�+/ -;�2 �2$''� 3�($) �/# �- .*0-� .�$)�*0-�./�-/ -�+-*% �/��)��2#�/�/# $-
-*' .��- �$)��)�-*$���++�� 1 '*+( )/>�
�/ -��#�+/ -.�2$''��*1 -�(*- ���*0/�/# . 
- .*0-� .��)��� .�-$� �*/# -�/4+ .�*!�- .*0-� .�/#�/�4*0-�+-*% �/���)�#�1 >
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What You See in resres/


!�4*0�'**&��/�/# app/src/main/res/ �$- �/*-4�*!�4*0-�+-*% �/;�4*0�2$''�.  ���!�$-'4
'*)"�'$./�*!�.0��$- �/*-$ .=

�#!/,��HD9���-)/,����#,��.),#�-�#(��(�,)#���./�#)

� .*0-� .��- �+'�� ��$)/*��$- �/*-4���. ��$)�+�-/�*)�/# �- .*0-� �/4+ >��#�/�!*-(.
/# ���. �)�( �*!�/# ��$- �/*-4;�.0�#��. drawable �)� layout>��*( ��$- �/*-$ .
�*)/�$)���.083��!/ -�/#$.;�.0�#��.�/# -v24 +�-/�*! drawable-v24>��#�/�.083
$)�$��/ .���+�-/$�0'�-�- .*0-� �. /;�2#$�#�2 �2$''� 3�($) �(*- .#*-/'4>

�0/�7-./;�2 �)  ��/*�/�'&���*0/���
�' 1 '.>

OS Versions and API Levels

�)�-*$��#�.��*( ���'*)"�2�4�.$)� �/# � �-'4�� /��- ' �. .�!-*(�'�/ �SQQX>����#�) 2
�)�-*$�����1 -.$*)����.�(*- ���+��$'$/$ .�/*�/# �+'�/!*-(��)��(*- �/#$)".�/#�/
� 1 '*+ -.���)��*�/*� 3+'*$/�/#*. ���+��$'$/$ .>

�*- *1 -;�/# ��*- ��)�-*$��� 1 '*+( )/�/ �(�/-$ .�1 -4�#�-��/*� ).0- �!*-2�-�.
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�)�����&2�-�.��*(+�/$�$'$/4>��)��++�4*0�2-$/ �/*��4�.#*0'��2*-&�0)�#�)" ��*)
!0/0- �1 -.$*).�*!��)�-*$��K!*-2�-�.��*(+�/$�$'$/4L;��'� $/�+ -#�+.�($..$)"�.*( 
! �/0- .�*-�2*-&$)"�$)�.*( �.*-/�*!�D�*(+�/$�$'$/4�(*� E>��)��/# - ��- �/ �#)$,0 .
!*-��- �/$)"��++.�/#�/�2$''�2*-&��*/#�*)�/# �'�/ ./��)��*)�+- 1$*0.�1 -.$*).�*!
�)�-*$��K���&2�-�.��*(+�/$�$'$/4L>

�*�# '+�0.�&  +�/-��&�*!��''�/# ��$6 - )/����1 -.$*).�/#�/�(�// -�/*�0.��.�� 1 '*+ -.;
�)�-*$��#�. ��
�&�0�&->���) 2���
�' 1 '�$.�� 7) ��2# )��)��)�-*$��1 -.$*)�.#$+.
/#�/��*)/�$).��#�)" .�/#�/��6 �/�� 1 '*+ -.>��# )�4*0��- �/ ��)� (0'�/*-�����/*
/ ./�4*0-��++;�4*0�2$''�$)�$��/ �2#�/���
�' 1 '�/#�/� (0'�/*-�.#*0'�� (0'�/ >��# )
4*0��$./-$�0/ �4*0-��++;�4*0�2$''�$)�$��/ �/# �*'� ./���
�' 1 '�4*0-��++�.0++*-/.;�.*
/# ��++�$.�)*/�$)./�'' ��*)�*'� -�� 1$� .>

� �./�-/ ��2$/#���
�
 1 '�R��)���)�-*$��R>Q?��0/�/#�/�2�.���'*)"�/$( ��"*>
�*2���4.;�/# �!*�0.�/ )�.�/*�� �*)�) 2 -�1 -.$*).�*!��)�-*$���)���*-- .+*)�$)"
#$"# -���
�' 1 '.>�	 - ;�/#*0"#;��)�-*$��" /.����$/��*(+'$��/ �;��.�/# - ��- �� &). *!
�$6 - )/�1 -.$*).�*!��)�-*$��� $)"�0. ��/*��4>

�**"' �0. ��/*�+0�'$.#�0+@/*@��/ �1 -.$*)�$)!*-(�/$*)�*)�$/. ��.#�*�-�.�+�" ;��0/
/# 4����)�*) ��/#�/���2#$' ��"*>�
)./ ��;�/# 4�- '4�*)�4*0 �- �/$)"���) 2�+-*% �/
�)��'**&$)"��/���1 -.$*)��$./-$�0/$*)��#�-/��1�$'��' �!-*(�/# �) 2�+-*% �/�2$5�-�>
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https://developer.android.com/about/dashboards/


�-;�4*0��*0'��%0./�'**&��/�/# ��*+4�*!�/#�/��#�-/�.#*2)�# - =

�#!/,��HE9��(�,)#������#-.,#�/.#)(��"�,.8� ,)'��(�,)#���./�#)�G:E:D

�# ��#�-/�.#*2.�/# �1�-$*0.��)�-*$��1 -.$*).;�/# $-���
�' 1 '�)0(� -.;��)��/# 
D�0(0'�/$1 ��$./-$�0/$*)E>��# ��0(0'�/$1 ��$./-$�0/$*)�.#*2.�4*0�2#�/�+ -� )/�" �*!
/# ��)�-*$��� 1$� � �*.4./ (�4*0���)�- ��#�$!�4*0- minSdkVersion $.�. /�/*�/#�/
+�-/$�0'�-���
�' 1 '>��# $-�)0(� -.��- ���. ��*)�� 1$� .�0.$)"�/# ��'�4��/*- ��)�
/# - !*- �2$''�($..�(�)4�� 1$� .�/#�/��- ���. ��*)�*/# -��$./-$�0/$*)��#�)) '.>

�#$.��**&�!*�0. .�*)��)�-*$��V>Q�K��
�
 1 '�SRL��)��#$"# ->��# - ��- �2�4.�/*
.0++*-/�*'� -�� 1$� .�/#�)�/#�/;��0/�.0++*-/$)"�*'� -�/#�)��)�-*$��U>U�K��
�
 1 '
RZL�" /.��*(+'$��/ �;�.*�/#$.��**&�.&$+.�/#�/�/*�# '+�&  +�/# � 3+'�)�/$*).�.$(+' >

�/�/# �/$( �/#�/�/#$.��#�+/ -�2�.�'�./�0+��/ �;�/# �'�/ ./�+-*�0�/$*)�1 -.$*)�*!
�)�-*$��2�.�RS�K��
�
 1 '�TRL>��#$.�$.�)*/�.#*2)�$)�/# ��#�-/;�� ��0. �**"' 
�++ �-.�/*�#�1 �!*-"*// )�/*�0+��/ �/# ��#�-/�$)�*1 -���4 �->

� 4*)��/# �'�/ ./�+-*�0�/$*)�1 -.$*);�!-*(�/$( �/*�/$( �2 ��- �"$1 )�D� 1 '*+ -
+- 1$ 2.E�*!��)�0+�*($)"�1 -.$*)�*!��)�-*$�>��# . ��- �)*/�"**���#*$� .�!*-�) 2
�)�-*$��� 1 '*+ -.�/*�2*--4���*0/;��0/� 3+ -$ )� ��� 1 '*+ -.�(�4�� �$)/ - ./ ��$)
/ ./$)"�*)�+- @- ' �. ��)�-*$��1 -.$*).��)��/-4$)"�/*�0. �0+�*($)"�! �/0- .>��*-
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 3�(+' ;�$)�� �-0�-4�SQSR;��**"' ��))*0)� ��D�)�-*$���E��)��- ' �. ��/# �7-./
� 1 '*+ -�+- 1$ 2�*!�2#�/�� ��( ��)�-*$��RS>

Decoding Resource Directory Names

�0-��++�#�.����0)�#�*!�- .*0-� ��$- �/*-$ .>��*( �#�1 �.$(+' �)�( .;�'$& 
drawable/ �)� layout/>��/# -.�#�1 �.083 .;�'$& drawable-v24/ �)� mipmap-hdpi/>

�# �$)$/$�'�. "( )/�*!�/# ��$- �/*-4�)�( �I�*-�/# �2#*' �)�( �!*-�/#*. �/#�/�'��&
.083 .�I�0.0�''4�$)�$��/ .�/# �/4+ �*!�/# �- .*0-� >��# - ��- �(�)4�- .*0-� �/4+ .
$)��)�-*$�;��)��2 �2$''� 3+'*- ���! 2�*!�/# (�$)�/#$.��#�+/ ->��# � 3� +/$*)�$.�/# 
values/ �$- �/*-4;�2#$�#���)��*)/�$)���1�-$ /4�*!�.(�'' -�- .*0-� �/4+ .;�)*/�%0./�*) 
D1�'0 .E�/4+ >

�# �.083 .�- +- . )/�D- .*0-� �. /.E;��)��/# 4�$)�$��/ �/#�/�/#$.��$- �/*-4��*)/�$).
- .*0-� .�*!���+�-/$�0'�-�/4+ �/#�/�.#*0'��*)'4�� �0. ��$)�� -/�$)�.� )�-$*.>�� ���''
/# . �.� )�-$*.�D�*)7"0-�/$*).E<�/# �.083 .�$)�$��/ �2#�/��*)7"0-�/$*).�/#*. 
- .*0-� .��- �0. ��!*->

�*-� 3�(+' =

J drawable/ #�.�- .*0-� .�/#�/��- �"**��!*-��)4��*)7"0-�/$*);��0/ drawable-
v24/ #�.�- .*0-� .�/#�/��- �*)'4�"*$)"�/*�� �0. ��*)���
�
 1 '�SU��)��#$"# -
� 1$� .�K$> >;��)�-*$��X>Q��)��#$"# -L

J mipmap-anydpi-v26/ #�.�- .*0-� .�/#�/��- �"**��!*-��)4�.�-  )�� ).$/4;��0/
/# 4�2$''�*)'4�� �0. ��*)���
�
 1 '�SW��)��#$"# -�� 1$� .

J mipmap-mdpi/ #�.�- .*0-� .�/#�/��- �� .$") ���-*0)��D( �$0(�� ).$/4E
.�-  ).;�2# - �/# �� ).$/4�$.��-*0)��RWQ�+$�K�+$�]��*/.�+ -�$)�#L

� �2$''� 3+'*- �/# . �-0' .�(*- '�/ -�$)�/# ��**&;��.�/# 4�" /�!�$-'4��*(+' 3�!�$-'4
,0$�&'4>

Our Initial Resource Types

�0-�./�-/ -��++��*)/�$).�.$3�/4+ .�*!�- .*0-� .;�/#*0"#�/2*�*!�/# (�K�-�2��' .��)�
($+(�+.L��- �+- //4�(0�#�/# �.�( �/#$)">

Layouts

�# �- .*0-� �/4+ �/#�/�2$''��*).0( �(*./�*!�4*0-�/$( �$.�/# �'�4*0/�- .*0-� >��#$.
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� .�-$� .����#0)&�*!�*0-��++C.�0. -�$)/ -!�� >��#�/��#0)&��*0'��� =

J ��.�-  )
J ��-*2�$)���'$./
J ��� ''�$)���"-$�
J ��- 0.��' �+$ � �/#�/�4*0�2�)/�/*��++'4�/*�. 1 -�'��$6 - )/�.�-  ).
J �)��.*�*)


�4*0/�- .*0-� .��- ���
�7' .�/#�/� $/# -�4*0��- �/ ��4�#�)��*-��- �/ �/#-*0"#�/# 
0. �*!��-�"@�)�@�-*+���
��0$'� -.��0$'/�$)/*��)�-*$���/0�$*>�� �2$''�� �.+ )�$)"
,0$/ ����$/�*!�/$( ��*1 -$)"�'�4*0/�- .*0-� .�/#-*0"#*0/�/#$.��**&;�./�-/$)"�2$/# �
�#�+/ -�*)�2$�" /.;�*0-�.(�'' ./�+$ � .�*!���'�4*0/�- .*0-� >

�# �./�-/ -�+-*% �/�#�.���!�$-'4�.$(+' �'�4*0/?�/#*0"#�$/��*0'��� � 1 )�.$(+' -=

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns: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<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello World!"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintLeft_toLeftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app:layout_constraintTop_toTopOf="parent" />/>

</androidx.constraintlayout.widget.ConstraintLayout></androidx.constraintlayout.widget.ConstraintLayout>

�.�2 �2$''�.  ;���
� ' ( )/.�" ) -�''4�2$''�(�+�/*�2$�" /.�K/#$)".�/#�/�0. -.�/*0�#L
�)���*)/�$) -.�K/#$)".�/#�/�*-"�)$5 �2$�" /.��)��*/# -��*)/�$) -.L>��*;�# - ;�2 
#�1 �� ConstraintLayout �*)/�$) -�/#�/�2-�+.��-*0)����.$)"' TextView 2$�" />


) /# ��#�+/ -�*)�2$�" /.;�2 �2$''� 3+'*- �/#$.���
�./-0�/0- �$)�� /�$';�+'0.�.#*2
4*0�#*2�4*0���)�. /�0+�/#$.���
�/#-*0"#�/# ��-�"@�)�@�-*+���
��0$'� ->
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Drawables and Mipmaps

�''��++.�#�1 �.*( ��(*0)/�*!��-/2*-&;�(*./'4�$)�/# �!*-(�*!�$�*).>��*-� 3�(+' ;
(*./��++.�#�1 ��)�$�*)�/#�/�2$''��++ �-�$)�/# �#*( �.�-  )�*-�'�0)�# -��++;�/#�/
�''*2.�/# �0. -�/*��-$)"�0+�/# ��++C.��
>��++.�($"#/�#�1 �*/# -�$�*).�$)�/#�/��
;�/*
�++ �-�*)��0//*).�*-�*/# -�/�++��' �/#$)".>��*( ��++.�(�4�0. ���D.+'�.#�.�-  )E��.
�)�$)/-*�0�/*-4��$/�*!��
;��)��.*�/# 4�#�1 �.*( �'�-" �"-�+#$��/#�/�/# 4�2�)/�/*�0. 
!*-�/#�/�.�-  )>��)��/# - ��- �(�)4�*/# -�0. .�*!��-/2*-&�2$/#$)��)��)�-*$���++;�*!
- ' 1�)� �/*�.*( ��++.��0/�+ -#�+.�)*/�/*�*/# -.>

�*( /$( .;�/# . �"-�+#$�.��- ��*2)'*�� ��!-*(�/# �
)/ -) /��.�+�-/�*!�-0))$)"�/# 
�++>��*./�*!�/# �- ./��- �+��&�" ��2$/#�/# ��++�$/. '!=�/# �"-�+#$��� .$") -��- �/ .
/# ��-/2*-&��)��/# �� 1 '*+ -��--�)" .�/*�0. �$/�$)�/# ��++�$)�/# ��++-*+-$�/ �+'�� >

�*./�*!�/# . �+- @+��&�" ���$/.�*!��-/2*-&��- �$)�/# �!*-(�*!��-�2��' ��)��($+(�+
- .*0-� .>

��)4�*!�/# . ��- ��$/(�+�$(�" .=����;�����;� /�>��# 4���)��'.*�� =

J � �/*-��-/;�$(+*-/ ��!-*(�����7' .�/#�/�4*0-�"-�+#$��� .$") -�($"#/�+- +�- 
$)�/**'.�'$& ���*� �
''0./-�/*-

J �+ �$�'$5 ����
�7' .;�0.0�''4�2$/#�-0' .�!*-�#*2�/*��*(�$) �/2*�*-�(*- 
*/# -�- .*0-� .�/*" /# -

�# - ��- �- �''4��*-$)"�/ �#)$��'��$./$)�/$*).�� /2  )��-�2��' .��)��($+(�+.;��)�
/ �$*0.�#$./*-$��'� 3+'�)�/$*).�!*-�2#4�2 �#�1 �/2*��$6 - )/�- .*0-� �/4+ .�!*-�/# 
.�( �./06>��*-�/# �+0-+*. .�*!�/#$.��**&�I��)��.*�4*0��*�)*/�!�''��.'  +�2#$' 
- ��$)"�$/�I�4*0��*�)*/�)  ��/*�2*--4���*0/��''�*!�/#�/>��# �-0' .�!*-�/# �1�./
(�%*-$/4�*!��)�-*$��� 1 '*+ -.��- �!�$-'4�.$(+' =

J �*0-�#*( �.�-  )�'�0)�# -�$�*)�$.�� mipmap
J �1 -4/#$)"� '. �$.�� drawable

� �2$''�./�-/� 3+'*-$)"�/# . �- .*0-� .�(*- �$)��)�0+�*($)"��#�+/ -�2# - 2 
�#�)" �4*0-�'�0)�# -�$�*)>

Strings

�  +$)"�4*0-�'�� '.��)��*/# -��$/.�*!�/ 3/�*0/.$� �/# �(�$)�.*0-� ��*� �*!�4*0-
�++'$��/$*)�$.�" ) -�''4��*).$� - ��/*�� ���1 -4�"**��$� �>�
)�+�-/$�0'�-;�$/�# '+.�2$/#
$)/ -)�/$*)�'$5�/$*)�K
RY�L��)��'*��'$5�/$*)�K
RQ�L>��1 )�$!�4*0��- �)*/�"*$)"�/*

EXPLORING YOUR RESOURCES

73



/-�).'�/ �4*0-�./-$)".�/*�*/# -�'�)"0�" .;�$/�$.� �.$ -�/*�(�& ��*-- �/$*).�$!��''�/# 
./-$)".��- �$)�*) �.+*/�$)./ ���*!�.��// - ��/#-*0"#*0/�4*0-�.*0-� ��*� >

�/-$)".��- �*) �*!�/# �D1�'0 .E�- .*0-� �/4+ .>��*;�$)�/# values/ �$- �/*-4;�2 ���)
#�1 �*) �*-�. 1 -�'�7' .�/#�/��*)/�$)�./-$)"�- .*0-� .>��4+$��''4;�4*0�#�1 �%0./�*) 
.0�#�7' ;�)�( � strings.xml>

�# �./�-/ -��++C. strings.xml 7' ��*)/�$).?�)*/�1 -4�(0�#=

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

</resources></resources>

�''�7' .�$)�/# values/ �$- �/*-4�2$''�� ���
�7' .�2$/#���-**/ <resources>  ' ( )/>
�#�/��++ �-.�$).$� �/#�/�-**/� ' ( )/�� 7) .�/# ���/0�'�- .*0-� .��*)/�$) ��$)
/#�/�7' >


).$� strings.xml;�/# <resources>  ' ( )/��*)/�$).�%0./�*) ��#$'�� ' ( )/=��
<string>;�� 7)$)"���.$)"' �./-$)"�- .*0-� >����#�./-$)"�- .*0-� �#�.�� name;�2#$�#�$.
#*2�2 �2$''�- ! -�/*�/#�/�./-$)"�!-*(� '. 2# - �$)�/# ��++>��)�;� ��#�./-$)"�- .*0-� 
#�.���1�'0 ;��*).$./$)"�*!�/# �/ 3/�� /2  )�/# <string> �)� </string> /�".>�	 - ;
2 �� 7) app_name /*�� �D	 ''*�*-'�E>

�# �./�-/ -��++��* .�)*/�#�1 �/-�).'�/$*).�*!�/#$.�- .*0-� ;��0/�$/��*0'�>��*-
 3�(+' ;�$/��*0'���*)/�$)�� res/values-es/ �$- �/*-4;��*)/�$)$)"�./-$)".�/*�� �0. �
!*-�� 1$� .�2#*. �'*��' �$.�. /�/*��+�)$.#>�
)�/# - ; app_name ($"#/�� �� 7) ���.
D	*'���0)�*E>��)�/# �94;��)�-*$��2$''��#**. �/# �-$"#/�/-�).'�/$*)�/*�0. ;���. ��*)
/# �/-�).'�/$*).�/#�/�4*0�+-*1$� ��)��/# �'*��' �*!�/# �� 1$� >

� �2$''�� �2*-&$)"�2$/#����0)�#�*!�./-$)"�- .*0-� .�$)�/#$.��**&;��)��2 �2$''
 3+'*- �/# �$..0 .�*!�/-�).'�/$*).����$/�(*- $)���'�/ -��#�+/ ->

Colors

�)*/# -�/4+ �*!�D1�'0 .E�- .*0-� �$.�/# ��*'*-�- .*0-� >��.�4*0�($"#/� 3+ �/;�$/
+-*1$� .���.4(�*'$��)�( �!*-��*'*-.>��#$.��''*2.�0.�/*�"$1 �)�( .�/#�/�#�1 
. (�)/$��( �)$)"�K >">;�D/# �./�)��-����� )/��*'*-EL��)��0. �/#*. �)�( .�$)�*0-
�*� >�
/��'.*�/# )�"$1 .�0.�*) �+'�� �/*�� 7) �2#�/�/# ���/0�'��*'*-�$.�!*-�/#�/�)�( ;
.*�$!�2 �)  ��/*��#�)" �/# ��*'*-;�2 ���)��#�)" �$/�$)�*) �+'�� >

�*'*-�- .*0-� .��- �� 7) ���4 <color>  ' ( )/.�$)���D1�'0 .E�- .*0-� �7' >
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�*)1 )/$*)�.�4.�/#�/�4*0-��*'*-.�"*�$)/*�� colors.xml - .*0-� �7' ;��)��/#�/�$.�2#�/
/# �./�-/ -��++�#�.=

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

<color<color name="purple_200">>#FFBB86FC</color></color>
<color<color name="purple_500">>#FF6200EE</color></color>
<color<color name="purple_700">>#FF3700B3</color></color>
<color<color name="teal_200">>#FF03DAC5</color></color>
<color<color name="teal_700">>#FF018786</color></color>
<color<color name="black">>#FF000000</color></color>
<color<color name="white">>#FFFFFFFF</color></color>

</resources></resources>

�.�2$/#�*0- app_name ./-$)"�- .*0-� ;�%0./�#�1$)"�/# . ��*'*-.��* .�)*/���0. 
�)4/#$)"�/* /-� /#*. ��*'*-.>��#�/�- ,0$- .����$/$*)�'��*� �*-����$/$*)�'�- .*0-� .;
*) .�/#�/�#�++ )�/*�- ! - )� �/# . �- .*0-� .>

Styles and Themes

��+'�� �2# - ��*'*-�- .*0-� .��- �*!/ )�0. ��$.�$)�./4' �- .*0-� .>��/4' �- .*0-� .��- 
- ($)$.� )/�*!�����./4' .#  /.�$)�� ��� 1 '*+( )/>��/4' .��''*2�4*0�/*�"$1 ���)�( 
/*����*'' �/$*)�*!��
�+-*+ -/$ .;�/# )��++'4�/#*. �+-*+ -/$ .�/*�1�-$*0.�.� )�-$*.>

�) �.0�#�.� )�-$*�$.�2# - ���./4' �$.�0. ���.���D/# ( E>��#$.�+-*1$� .�/# �� !�0'/.�!*-
�
�+-*+ -/$ .�!*-��)� )/$- ���/$1$/4;�*-�+ -#�+.� 1 )�/# � )/$- ��++>��# �.�(+' 
+-*% �/�� 7) .�*) �.0�#�/# ( ; AppTheme;�$)�$/. themes.xml 7' =

<resources<resources xmlns:tools="http://schemas.android.com/tools">>
<!-- Base application theme. -->
<style<style name="Theme.HelloWorld" parent="Theme.MaterialComponents.DayNight.DarkActionBar">>

<!-- Primary brand color. -->
<item<item name="colorPrimary">>@color/purple_500</item></item>
<item<item name="colorPrimaryVariant">>@color/purple_700</item></item>
<item<item name="colorOnPrimary">>@color/white</item></item>
<!-- Secondary brand color. -->
<item<item name="colorSecondary">>@color/teal_200</item></item>
<item<item name="colorSecondaryVariant">>@color/teal_700</item></item>
<item<item name="colorOnSecondary">>@color/black</item></item>
<!-- Status bar color. -->
<item<item name="android:statusBarColor" tools:targetApi="l">>

?attr/colorPrimaryVariant
</item></item>
<!-- Customize your theme here. -->

</style></style>
</resources></resources>

�# parent �//-$�0/ �*)�/# <style> $)�$��/ .�/#�/�2 ��- �$)# -$/$)"� 3$./$)"��
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+-*+ -/4�� 7)$/$*).�!-*(�.*( /#$)"���'' �
Theme.MaterialComponents.DayNight.DarkActionBar>��#�/�)�( �#�.�'*/.�*!�+$ � .=

J Theme $)�$��/ .�/#�/�2 ��- �./�-/$)"�!-*(�/# ���. �.4./ (�/# ( 
J MaterialComponents $)�$��/ .�/#�/�/#$.�/# ( ��*( .�!-*(���'$�-�-4�- ! -- �

/*��. /# ���/ -$�'��*(+*) )/.�!*-��)�-*$�
J DayNight $)�$��/ .�/#�/�/# �" ) -�'�'**&�$.���-&�/ 3/�*)���'$"#/����&"-*0)�

�0-$)"�/# ���4/$( ;��)��'$"#/�/ 3/�*)�����-&����&"-*0)���/�)$"#/
J DarkActionBar .�4.�/#�/�/# �D�++���-E�I�/# �/**'��-�./-0�/0- �/*2�-�.�/# 

/*+�*!�/# �.�-  )�*!�(*./��)�-*$����/$1$/$ .;�!*-( -'4���'' ���)�D��/$*)���-E
I�.#*0'��#�1 �2#$/ �$�*).�*)�����-&����&"-*0)�

�#!/,��HF9��)*���,.�) ��(��(�,)#����.#0#.38��(().�.��

AppTheme $)# -$/.�!-*( Theme.MaterialComponents.DayNight.DarkActionBar;�.*�2 
" /�'*/.�*!�./06�D!*-�!-  E��.���- .0'/>�� �/# )�*1 --$� ����$/$*)�'��
�+-*+ -/$ .��.�2 
.  �7/;�.0�#��. colorPrimary;�2#$�#�/# ���/ -$�'��*(+*) )/.�2$''�0. �!*-�/# ��++
��-����&"-*0)�;�/# �!*- "-*0)��/ 3/�$)�/# �(�$)��
��- �;��)����! 2�*/# -�-*' .>

�# AppTheme ./4' �- ! -.�/*�/# ��*'*-�- .*0-� .�/#�/�2 - �� 7) ��$)�/# colors.xml
7' >�
)�- .*0-� .;�2# )�4*0�)  ��/*�- ! -�/*��)*/# -�- .*0-� ;�4*0��*�.*�0.$)"�/# 
.4)/�3 @type/name;�2# - type $.�/# �/4+ �*!�/# �- .*0-� �Kcolor; string; drawable;
mipmap;� /�>L;��)� name $.�/# �)�( �*!�/# �- .*0-� >��*-�D1�'0 .E�- .*0-� .;�'$& �*0-
�*'*-.;�/# �)�( ��*( .�!-*(�/# name �//-$�0/ �*!�/# � ' ( )/�/#�/�� 7) .�/# 
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- .*0-� >��*-��''�*/# -�/4+ .�*!�- .*0-� .;�/# �)�( ��*( .�!-*(�/# �7' )�( �*!�/# 
- .*0-� �7' ;�2$/#*0/�/# �7' � 3/ ).$*)>��*;�# - ; @color/colorPrimary - ! -.�/*�/# 
colorPrimary �*'*-�- .*0-� >

�*/ �/#�/�/# �- .*0-� �- ! - )� .��* (). $)�'0� ��)4�*!�/#*. �.083 .�*)�/# 
�$- �/*-4�)�( .�/#�/�2 �0. �!*-�- .*0-� �. /.>�
!�4*0�'**&�$)�/# �1�-$*0.��$- �/*-$ .
!*-�($+(�+�- .*0-� .;�4*0�2$''�.  �/#�/�2 �#�1 -#2 �$6 - )/�1�-$�/$*).�*!��)
ic_launcher ($+(�+=

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

	*2 1 -;�2# )�/#$)".�'$& *0-�(�)$! ./ - ! -�/*�/# . ;�$/�$.��'2�4.��. @mipmap/
ic_launcher>��)�-*$��2$''�� �$� ;�*)�/# �94;�2#$�#�*!�/# . �.$3�� 7)$/$*).�/*�0. ;
��. ��*)�/# �-0' .� )�*� ��$)�/#*. ��$- �/*-4�)�( .��)��/# ��*)7"0-�/$*)�*!�/# 
� 1$� ��/�/# �/$( �2 ��- �/-4$)"�/*�0. �/# �- .*0-� >�� �2$''�" /�(0�#�(*- �$)/*��''
*!�/#�/��*(+' 3$/4 '�/ -�$)�/# ��**&>

About That R Thingy

�# )�2 �2 - �'**&$)"��/�/# �.*0-� ��*� �/* MainActivity;�2 �.�2�/#$.�'$) =

setContentView(RR.layout.activity_main)

setContentView() / ''.�/# ���/$1$/4�D/#$.�$.�/# ��
�/*��$.+'�4E>��# 
R.layout.activity_main 1�'0 �$.���- ! - )� �/*�*0- activity_main.xml '�4*0/
- .*0-� >

�0./��.�2 �- ! -�/*�*0-��++C.�- .*0-� .�!-*(�*/# -�- .*0-� .�0.$)" @type/name .4)/�3;
2 �- ! -�/*�*0-��++C.�- .*0-� .�!-*(���1���)���*/'$)�0.$)" R.type.name .4)/�3>��# 
.�( �-0' .��++'4=

J �# type $.�/# �/4+ �*!�/# �- .*0-� �K >">; layoutL;�)*/��*0)/$)"��)4�.083 .
/#�/�($"#/�� �*)�/# ��$- �/*-4�)�( 

J �# name $.�/# name �//-$�0/ �*!���D1�'0 .E�- .*0-� �*-�/# �7' )�( �*!�*/# -
/4+ .�*!�- .*0-� .;� 3�'0�$)"�/# �7' � 3/ ).$*)
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����.$*)�''4;�4*0�2$''�/-4�/*�- ! -�/*��) R 1�'0 ��)��/# �
���2$''�.�4�/#�/�$/���))*/
7)��/#�/�1�'0 >�� �2$''� 3+'*- �/#$.�+-*�' (�(*- �$) ���$/�'�/ -�$)�/# ��**&>

The Resource Manager

�)�-*$���/0�$*��'.*�#�.���D� .*0-� ���)�" -E�/**'>��#$.�$.�� .$") ��/*�# '+�4*0
)�1$"�/ �.*( �& 4�/4+ .�*!�- .*0-� .�(*- � �.$'4;�.0�#��.=

J �-�2��' .��)��($+(�+.
J �*'*-.
J 
�4*0/.
J �/-$)".

�#$.�/**'�$.���� ..$�' �1$����D� .*0-� ���)�" -E��0//*);��*�& ���4�� !�0'/�*)�/# �' !/
 �" �*!�/# ��)�-*$���/0�$*�2$)�*2>

�#!/,��HG9��(�,)#���./�#)���-)/,�����(�!�,8��-�
(#.#�&&3��*�(��

�# - ��- ���. /�*!�/��.�/*2�-�.�/# �/*+�/#�/��''*2�4*0�/*�/*""' �� /2  )�/# �/#-  
. /.�*!�- .*0-� .�/#�/�/#$.�/**'�.0++*-/.>��4�� !�0'/;� ��#�/��C.��*)/ )/.�$.���'$./;��0/
/# - ��- ��0//*).�/*2�-�.�/# ��*//*(�*!�/# �/**'�/*�/*""' �� /2  )�'$./��)��"-$�
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(*� .=

�#!/,��HH9��(�,)#���./�#)���-)/,�����(�!�,8��")1#(!����,#��) ��)&),���-)/,��-8
�#."��)!!&���/..)(-�	#!"&#!".��

�*0�' @�'$�&$)"�*)���- .*0-� �*+ ).�0+��)� �$/*-�2$)�*2�!*-�$/;�2#$' �-$"#/@�'$�&$)"
*1 -���- .*0-� �+-*1$� .�*+/$*).�!*-��*+4$)"�$/;�- )�($)"�$/;� /�>

�# �\�$�*)�$)�/# �/**'��-�/*2�-�.�/# �/*+�' /.�4*0�����) 2��-�2��' �- .*0-� .;�0.$)"
/# �
(�" ��.. /��$5�-��*-�� �/*-��.. /��$5�-�;��*/#�*!�2#$�#�2 �2$''�.  �$)
0+�*($)"��#�+/ -.>

�*-�'�-" -�+-*% �/.;�/#$.���)�� �0. !0'�/*�# '+�4*0�7)��- .*0-� .>�
)�+�-/$�0'�-;�/# 
�-�2��' �/�����)�� �1 -4�#�)�4�!*-�$� )/$!4$)"�$!�4*0��'- ��4�#�1 ���+$ � �*!��-/2*-&
$)�4*0-��++�*-�2# /# -�4*0�)  ��/*�����$/>
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Inspecting Your Manifest

��& 4�+�-/�*!�/# �!*0)��/$*)�!*-��)4��)�-*$���++'$��/$*)�$.�/# �(�)$! ./�7' =
AndroidManifest.xml>��#$.�2$''�� �$)�4*0- app (*�0' C. src/main/ �$- �/*-4�K/# 
main .*0-� �. /L�!*-�/4+$��'��)�-*$���/0�$*�+-*% �/.>

	 - �$.�2# - �4*0�� �'�- �2#�/�$.�$).$� �4*0-��++'$��/$*);�.0�#��.�4*0-���/$1$/$ .>
�*0��'.*�$)�$��/ �#*2�/# . �+$ � .��//��#�/# (. '1 .�/*�/# �*1 -�''��)�-*$��.4./ (<
!*-� 3�(+' ;�4*0�$)�$��/ �2#$�#���/$1$/4�K*-���/$1$/$ .L�.#*0'���++ �-�*)�/# �� 1$� C.
'�0)�# ->

�# )�4*0��- �/ �4*0-��++'$��/$*);�4*0�2$''�" /���./�-/ -�(�)$! ./�" ) -�/ ��!*-�4*0>
�*-���.$(+' ��++'$��/$*);�*6 -$)"���.$)"' ���/$1$/4��)��)*/#$)"� '. ;�/# ��0/*@
" ) -�/ ��(�)$! ./�2$''�- ,0$- ���! 2�($)*-�(*�$7��/$*).;��0/�*/# -2$. �$/�2$''�� 
7) >��*( ��++.�2$''�#�1 ���(�)$! ./�/#�/�#�.�R;QQQ\�'$) .>��*0-�+-*�0�/$*)��)�-*$�
�++'$��/$*).�+-*���'4�2$''�!�''�.*( 2# - �$)�/# �($��' >

The Root Element

	 - �$.�/# AndroidManifest.xml 7' �!-*(�/# �./�-/ -�+-*% �/=

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

package="com.commonsware.jetpack.hello">>

<application<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android:roundIcon="@mipmap/ic_launcher_round"
android:supportsRtl="true"
android:theme="@style/Theme.HelloWorld">>
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<activity<activity
android:name=".MainActivity"
android:exported="true">>
<intent-filter><intent-filter>

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

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

</activity></activity>
</application></application>

</manifest></manifest>

�# �-**/ <manifest>  ' ( )/�0.0�''4��* .�)*/��*)/�$)�/**�(0�#>�
/�2$''�#�1 �*) �*-
(*- ���
�)�( .+�� �� �'�-�/$*).>�	 - ;�2 �#�1 �%0./�*) ;�� 7)$)"�/# android
)�( .+�� ;�2#$�#�$.�0. ��!*-�(*./�*!�/# ��//-$�0/ .�/#�/�4*0�2$''�7)��$)�/# 
(�)$! ./�7' >�� �2$''�.  �*/# -�(�)$! ./.�'�/ -�*)�/#�/�#�1 �*/# -�)�( .+�� 
� �'�-�/$*).�K >">; toolsL;��0/�0.0�''4�/# - ��- �)*/�/**�(�)4�*!�/# (>

�# �& 4��//-$�0/ �$)�/# <manifest>  ' ( )/�$. package>��#$.�$)�$��/ .�2# - �/# 
�0$'��/**'.�2$''�" ) -�/ �.*( ���1���*� �!*-�0. ��4�4*0-��++>�� �2$''� 3+'*- �/#�/
" ) -�/ ���*� '�/ -�$)�/# ��**&>

The Application Element

�# - ���)�� �(�)4��#$'�� ' ( )/.�*!�/# �-**/ <manifest>  ' ( )/>��1 -�/# ��*0-. 
*!�/#$.��**&;�2 �2$''�.  �*) .�'$& <uses-permission> /#�/��++ �-�$)�/# . 
(�)$! ./.>

	*2 1 -;�/# �(*./�$(+*-/�)/��#$'�� ' ( )/��4�!�-�$. <application>>��#$.�� .�-$� .
/# ��++�/#�/�$.�0.$)"�/#$.�(�)$! ./>


)���.$")$7��)/��)�-*$���++;�(*./�*!�2#�/�"* .�$)�/# �(�)$! ./��*).$./.�*!��#$'�
 ' ( )/.�*! <application>;�.0�#��. /# <activity>  ' ( )/>�� 4*)��/#�/;�/# 
<application>  ' ( )/=

J �-*1$� .�� !�0'/.�!*-�� #�1$*-�*!�/#*. ���/$1$/$ .;�.0�#��.�2#�/�/# ( �$.�0. �
/*�.+ �$!4��*'*-.��)��.0�#�Kandroid:themeL

J �-*1$� .�� /�$'.���*0/�/# ��++�/#�/�" /�0. ���4�*/# -��++.�K >">;�� //$)".L;
.0�#��.�/# ��++C.��$.+'�4�)�( �Kandroid:labelL��)��$�*)�Kandroid:icon
�)�;�.*( /$( .; android:roundIconL

J �*)7"0- .�*1 -�''��++�� #�1$*-;�.0�#��.�2# /# -�$/�#�)�' .�-$"#/@/*@' !/
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'�)"0�" .�K�>&>�>;���
L;�.0�#��.��-��$���)��	 �- 2�Kandroid:supportsRtlL
J �*)7"0- .�� -/�$)��.+ �/.�*!�#*2�/# ��++�$)/ "-�/ .�2$/#�/# �- ./�*!�/# 

*+ -�/$)"�.4./ (;�.0�#��.�2# /# -�$/�2$.# .�/*�+�-/$�$+�/ �$)�� 1$� @2$� 
���&0+.�Kandroid:allowBackupL

� �2$''� 3+'*- �(�)4�*!�/# . ��//-$�0/ .��.�2 �+-*�  ��$)�/#$.��**&>

The Activity Element (And Its Children)

�# ��#$'�- )�*! <application> (*./'4�- +- . )/�/# �D/��' �*!��*)/ )/.E�!*-�/# ��++>

�)�-*$��#�.�!*0-�(�%*-�/4+ .�*!�D�*(+*) )/.E=

J ��/$1$/$ .;�- +- . )/$)"�/# ��

J � -1$� .;�- +- . )/$)"����&"-*0)��+-*� ..$)"�/#�/�$.�� �*0+' ��!-*(�/# ��

J �*)/ )/�+-*1$� -.;�2#$�#� 3+*. ���/���. .�*-���/��./- �(.�/*�*/# -��++.�*-

/# �*+ -�/$)"�.4./ (
J �-*����./�- � $1 -.;�2#$�#�.0++'4�/# �D.0�.�-$� -E�.$� �*!���+0�'$.#F

.0�.�-$� �( ..�"$)"�.4./ (�0. ���4��++.��)��/# �*+ -�/$)"�.4./ (�/*
�*((0)$��/ 

�*./�*!�/# . �2$''�� �- "$./ - ��$)�/# �(�)$! ./�1$���*-- .+*)�$)"��#$'�� ' ( )/.�*!
<application>=

��� ����$ ������$

��/$1$/4 <activity>

� -1$� <service>

�*)/ )/��-*1$� - <provider>

�-*����./�� � $1 - <receiver>

�*0-��++�(�4�#�1 �. 1 -�'�*!�*) �/4+ ;�.0�#��.�#�1$)"�. 1 -�'���/$1$/$ .>��*0-��++
(�4�#�1 �)*) �*!���+�-/$�0'�-�/4+ ;�.0�#��.�#�1$)"�)*��-*����./�- � $1 -.�- "$./ - �
$)�/# �(�)$! ./>

�0-�./�-/ -��++�#�.���.$)"' <activity>  ' ( )/;��)��)*/#$)"�(*- =
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<activity<activity
android:name=".MainActivity"
android:exported="true">>
<intent-filter><intent-filter>

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

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

</activity></activity>

<activity>  ' ( )/.�#�1 ��) android:name �//-$�0/ >��#$.�2$''�$� )/$!4�/# ���1��*-
�*/'$)��'�..�/#�/��*)/�$).�/# �$(+' ( )/�/$*)�*!�/# ���/$1$/4>��# android:name
�//-$�0/ ;�$)�/#$.���. ;�#�.�����- ���1���'�..�)�( �+- 73 ��2$/#���.$)"' ��*/
K.MainActivityL>��*( /$( .;�4*0�2$''�.  android:name 2$/#���!0''4@,0�'$7 ���'�..
)�( �K >">; com.commonsware.helloworld.MainActivityL>��*( /$( .;�4*0�2$''�.  
%0./�����- ���1���'�..�)�( �K >">; MainActivityL>��*/# MainActivity �)�
.MainActivity - ! -�/*�����1���'�..�/#�/�2$''�� �$)�4*0-�+-*% �/C.�+��&�" �I�/# �*) 
4*0�� �'�- ��$)�/# package �//-$�0/ �*!�/# <manifest>  ' ( )/>

�*( /$( .;��) <activity>  ' ( )/�2$''�#�1 ��) <intent-filter> �#$'�� ' ( )/
� .�-$�$)"�0)� -�2#�/��*)�$/$*).�/#$.���/$1$/4�2$''�� ��$.+'�4 �>��*./��++.�2$''�#�1 
�/�' �./�*) <activity>  ' ( )/�/#�/�. /.�0+�4*0-���/$1$/4�/*��++ �-�$)�/# �'�0)�# -;
.*�0. -.���)��#**. �/*�-0)�$/>��#�/�$.�2#�/�/#$. <intent-filter>  ' ( )/��* .;
/#*0"#�/# �� /�$'.�*!�#*2�/#�/�2*-&.��- �� 4*)��/# �.�*+ �*!�/#$.�+�-/$�0'�-��**&>
�08� �$/�/*�.�4�/#�/�2# ) 1 -�4*0�.  ��) <activity>  ' ( )/�2$/#�/#$.�+�-/$�0'�-
<intent-filter> K�) <action> *! android.intent.action.MAIN �)��� <category>
*! android.intent.category.LAUNCHERL;�4*0�&)*2�/#�/�/#$.���/$1$/4�.#*0'���++ �-
$)�/# �'�0)�# -�!*-�/# �0. -�/*�� ���' �/*�./�-/>

�# �*/# -��*(+*) )/� ' ( )/.�I <service>; <provider>; <receiver> I�2$''�#�1 
.$($'�-��#�-��/ -$./$�.=

J �# 4��''�2$''�#�1 ��) android:name �//-$�0/ ;�$� )/$!4$)"�/# ��*� �/#�/�. -1 .
�.�/# �$(+' ( )/�/$*)�!*-�/#�/��*(+*) )/

J �# 4�($"#/�#�1 ��) <intent-filter>
J �# 4�($"#/�#�1 �*/# -��//-$�0/ .��.�2 ''�K >">; android:permissionL
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Reviewing Your Gradle Scripts


)�/# ��$.�0..$*)�*!��)�-*$���/0�$*;�/#$.��**&�#�.�( )/$*) ��.*( /#$)"���'' �
D�-��' E;�2$/#*0/���'*/�*!� 3+'�)�/$*)>


)�/#$.��#�+/ -;�/# �(4./ -$ .�*!��-��' �2$''�� �- 1 �' ��/*�4*0>

K2 '';���; -)'� *!�/# �(4./ -$ .?L

Gradle: The Big Questions

�$-./;�' /�0.�D. /�/# �./�" E��4� 3�($)$)"�2#�/�/#$.�$.��''���*0/;�/#-*0"#���. -$ .�*!
7�/$*)�''4@�.& ��,0 ./$*).�K���.L>

What is Gradle?

�-��' $.�.*!/2�- �!*-��0$'�$)"�.*!/2�- ;�*/# -2$. �&)*2)��.�D�0$'���0/*(�/$*)
.*!/2�- E�*-�D�0$'��.4./ (.E>��*0�(�4�#�1 �0. ��*/# -��0$'��.4./ (.�� !*- �$)�*/# -
 )1$-*)( )/.;�.0�#��. makemake K�F�\\L; rakerake K�0�4L;��)/�K��1�L;���1 )�K��1�L;� /�>

�# . �/**'.�&)*2�I�1$��$)/-$).$����+��$'$/$ .��)��-0' .�/#�/�4*0�/ ��#�/# (�I�#*2
/*�� / -($) �2#�/�)  �.�/*�� ��- �/ ��K >">;���. ��*)�7' ��#�)" .L��)��#*2�/*
�- �/ �/# (>����0$'��.4./ (��* .�)*/��*(+$' ;�'$)&;�+��&�" ;� /�>��++'$��/$*).
�$- �/'4;��0/�$)./ ����$- �/.�. +�-�/ ��*(+$' -.;�'$)& -.;��)��+��&�" -.�/*��*�/#�/
2*-&>

�-��' ;��.�0. ���4�� !�0'/�$)��)�-*$���/0�$*��-�/$���*3;�0. .����*(�$)@.+ �$7�
'�)"0�" �K��
L��0$'/�*)�/*+�*!��-**14�/*����*(+'$.#�/# . �/�.&.>
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What is Groovy?

�# - ��- �(�)4�+-*"-�(($)"�'�)"0�" .�/#�/��- �� .$") ��/*�-0)�*)�/*+�*!�/# ���1�
��>��*/'$)�$.�*) �*!�+�-/$�0'�-�$(+*-/�)� �!*-��)�-*$��� 1 '*+ -.> �-**14 $.
�)*/# ->

�.�2$/#���1�;��-**14�.0++*-/.=

J � 7)$)"��'�.. .�2$/#�/# class & 42*-�
J �- �/$)"�.0��'�.. .�0.$)" extends
J 
(+*-/$)"��'�.. .�!-*(� 3/ -)�'����.�0.$)" import
J � 7)$)"�( /#*���*�$ .�0.$)"��-�� .�K{ �)� }L
J ��% �/.��- ��- �/ ��1$��/# new *+ -�/*-

�-**14��'.*�- . (�' .��*/'$)�$)�.*( �2�4.=

J �*0���)�#�1 �!-  @./�)�$)"�./�/ ( )/.�*0/.$� �*!����'�..
J �*0���)�0. �./-$)"�$)/ -+*'�/$*)�K >">; "Hello, $name" /*��4)�($��''4�$). -/

� name 1�'0 �$)/*�/# �./-$)"L
J �*0���)�.&$+�/4+ .�*)�1�-$��' �� �'�-�/$*).�K >">; def foo = 1;;��&$)�/* var
foo = 1 $)��*/'$)L

What Does Android Have To Do with Gradle?

�**"' �#�.�+0�'$.# ��/# ��)�-*$���-��' ��'0"$);�2#$�#�"$1 .��-��' �/# ���$'$/4�/*
�0$'���)�-*$��+-*% �/.>��**"' �$.��'.*�0.$)"��-��' ��)��/# ��)�-*$���-��' ��'0"$)
�.�/# ��0$'��.4./ (�� #$)���)�-*$���/0�$*>

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

�# - �$.��)�*+/$*);�./�-/$)"�2$/#��)�-*$���/0�$*�U>Q;�/*�0. ��*/'$)�.�-$+/.�!*-
� 7)$)"�4*0-��-��' ��0$'�.;�$)./ ���*!��-**14�.�-$+/.>�
!�4*0�.  ���+-*% �/�2$/#
build.gradle.kts 7' .�$)./ ���*! build.gradle 7' .;�/#�/�+-*% �/�$.�0.$)"��*/'$)
�-��' �.�-$+/.�$)./ ���*!��-**14�*) .>

�#$.�$.�'$& '4�/*�+-*1 �/*�� �/# �'*)"@/ -(��$- �/$*)�!*-��)�-*$�>�	*2 1 -;�/#$.��**&
$.�"*$)"�/*�!*�0.�*)��-**14�.�-$+/.;�!*-���! 2�- �.*).=

J �# �) 2@+-*% �/�2$5�-��./$''�" ) -�/ .��-**14�.�-$+/.
J �# 0�-. (�%*-$/4�*!� 3$./$)"�+-*% �/.�I�.0�#��.�/# �*) �4*0�($"#/�./�-/

# '+$)"�*)�I�2$''�� �0.$)"��-**14�.�-$+/.
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J 
)�/# � )�;��*/#�.�-$+/.�2$)��0+��*$)"�/# �.�( �2*-&;�2$/#�/# �.*' 
�$6 - )� �� $)"�.*( �.4)/�3�1�-$�)� .�� /2  )��-**14��)���*/'$)

Obtaining Gradle


!�4*0�2$''�*)'4�� �0.$)"��-��' �$)�/# ��*)/ 3/�*!��)�-*$���/0�$*;�/# �
���2$''�/�& 
��- �*!�" //$)"��-��' �!*-�4*0>�
!;�#*2 1 -;�4*0��- �+'�))$)"�*)�0.$)"��-��' �*0/.$� 
*!��)�-*$���/0�$*�K >">;��*((�)�@'$) ��0$'�.L;�4*0�2$''�2�)/�/*��*).$� -�2# - �4*0-
�-��' �$.��*($)"�!-*(>��#$.�$.�+�-/$�0'�-'4�$(+*-/�)/�!*-�.$/0�/$*).�2# - �4*0�2�)/
/*��0$'��/# ��++�*0/.$� �*!��)�
��;�.0�#��.�0.$)"����*)/$)0*0.�$)/ "-�/$*)�K�
L
. -1 -;�'$& �� )&$).�*-��$-�' ��
>

�'.*;�/# �2�4�/#�/��)�-*$���/0�$*�2*-&.�2$/#��-��' �I���'' ��/# ��-��' ��-�++ -
I�*+ ).�0+�. �0-$/4�$..0 .�!*-�4*0-�� 1 '*+( )/�(��#$) ;�$!�4*0�'$& �/*��*2)'*��
*+ )�.*0-� �+-*% �/.�!-*(�+'�� .�'$& ��$/	0���)��/-4�0.$)"�/# (>

Direct Installation

�#�/�.*( �� 1 '*+ -.�'**&$)"�/*�0. ��-��' �*0/.$� �*!��)�-*$���/0�$*�2$''�2$)��0+
�*$)"�$.�$)./�''$)"��-��' ��$- �/'4>

�# �-��' ��*2)'*���+�" �*)/�$).�'$)&.�/*��
���-�#$1 .�!*-��-��' �$/. '!=��$)�-$ .;
.*0-� ��*� ;�*-��*/#>

�*0���)�0)�
��/#$.��-�#$1 �/*�4*0-�� .$- ��'*��/$*)�*)�4*0-�� 1 '*+( )/�(��#$) >

OS Packages

�*0�(�4�� ���' �/*�*�/�$)��-��' �1$� ��+��&�" �(�)�" - !*-�4*0-�+�-/$�0'�-
*+ -�/$)"�.4./ (

The gradlewgradlew Wrapper

���-�)��) 2��)�-*$���/0�$*�+-*% �/�I��)��(�)4�*!�/#*. �/#�/�4*0�2$''�7)��$)
+'�� .�'$& ��$/	0��I�2$''�#�1 �� gradlew �)� gradlew.bat 7' �$)�/# �+-*% �/�-**/;
�'*)"�2$/#�� gradle/ �$- �/*-4>��#$.�- +- . )/. /# �D�-��' ��-�++ -E>

�# ��-��' ��-�++ -��*).$./.�*!�/#-  �+$ � .=

J /# ���/�#�7' �Kgradlew.batL�*-�.# ''�.�-$+/�KgradlewL
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J /# �����7' �0. ���4�/# ���/�#�7' ��)��.# ''�.�-$+/�K$)�/# gradle/wrapper/
�$- �/*-4L

J /# gradle-wrapper.properties 7' �K�'.*�$)�/# gradle/wrapper/ �$- �/*-4L

�)�-*$���/0�$*�0. .�/# gradle-wrapper.properties 7' �/*�� / -($) �2# - �/*
�*2)'*����-��' �!-*(;�!*-�0. �$)�4*0-�+-*% �/;�!-*(�/# distributionUrl +-*+ -/4
$)�/#�/�7' =

#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

�# )�4*0��- �/ �*-�$(+*-/���+-*% �/;�*-�$!�4*0��#�)" �/# �1 -.$*)�*!��-��' 
- ! - )� ��$)�/# �+-*+ -/$ .�7' ;��)�-*$���/0�$*�2$''��*2)'*���/# ��-��' �+*$)/ �
/*��4�/# distributionUrl +-*+ -/4��)��$)./�''�$/�/*�� .gradle/ �$- �/*-4�K)*/ �/# 
' ��$)" .L�$)�4*0-�+-*% �/>��#�/�1 -.$*)�*!��-��' �2$''�� �2#�/��)�-*$���/0�$*�0. .>


����./)����'�%#��� distributionUrldistributionUrl $��$�'�%�$"%#$*


!�4*0��- �$(+*-/$)"��)��)�-*$��+-*% �/�!-*(���/#$-��+�-/4�I�.0�#��.�.*( /#$)"�/#�/
4*0��*2)'*���!-*(��$/	0��I��)��/# 4��*)/�$)�/# gradle/wrapper/gradle-
wrapper.properties 7' ;� 3�($) �$/�/*�.  �2# - �/# distributionUrl $.�+*$)/$)"
/*>�
!�$/�$.�'*��$)"�!-*( services.gradle.org;�*-�!-*(��)�$)/ -)�'� )/ -+-$. �. -1 -;
$/�$.�+-*���'4�/-0./2*-/#4>�
!�$/�$.�+*$)/$)"�/*�����
�'*��/ ��.*( 2# - � '. ;��*).$� -
2# /# -�4*0�- �''4�2�)/�/*�0. �/#�/�1 -.$*)�*!��-��' ;��.�$/�(�4�#�1 ��  )�(*�$7 �
�4�.*( �(�'2�- ��0/#*->

�# ���/�#�7' ;�.# ''�.�-$+/;��)������7' ��- �/# - �/*�.0++*-/��*((�)�@'$) ��0$'�.>�
!
4*0�-0)�/# gradlewgradlew �*((�)�;�$/�2$''�0. ���'*��'��*+4�*!��-��' �$)./�'' ��$)
.gradle/ $)�/# �+-*% �/>�
!�/# - �$.�)*�.0�#��*+4�*!��-��' ; gradlewgradlew 2$''��*2)'*��
�-��' �!-*(�/# distributionUrl;��.��* .��)�-*$���/0�$*>��*/ �/#�/��)�-*$�
�/0�$*��* .�)*/�0. gradlewgradlew !*-�/#$.�-*' �I�/#�/�'*"$��$.��0$'/�$)/*��)�-*$���/0�$*
$/. '!>


����.0)����'�%#��� gradlewgradlew $��$�'�%�
������$"%#$*


/�$.�- '�/$1 '4� �.4�/*� 3�($) �� .properties 7' �/*��# �&�����
�/*�.  �$!�$/�.  (.
1�'$�>���&$)"�. ). �*!�����/�#�7' �*-�.# ''�.�-$+/���)�� ��0(� -.*( >�� �*(+$'$)"��
����7' ��)��(�&$)"�. ). �*!�$/���)�� �-�/# -��$8�0'/>�� /;�$!�4*0�0. gradlewgradlew /#�/
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4*0�*�/�$) ��!-*(�.*( �*�4;�/#�/�.�-$+/��)�������- �-0))$)"�*)�4*0-�� 1 '*+( )/
(��#$) ;��.�$.�/# ��*+4�*!��-��' �/#�/�/# 4�$)./�''>�
!�/#�/��*� �2�.�/�(+ - ��2$/#;
/# �(�'2�- �#�.��*(+' / ���� ..�/*�4*0-�� 1 '*+( )/�(��#$) ��)���)4/#$)"�/#�/�$/
��)�- ��#;�.0�#��.�. -1 -.�2$/#$)�4*0-�*-"�)$5�/$*)>

Examining the Gradle Files

�)��)�-*$���/0�$*�+-*% �/�0.0�''4�#�.�/2* build.gradle 7' .;�*) ��/�/# �+-*% �/
' 1 '��)��*) ��/�/# �D(*�0' E�' 1 '�K >">;�$)�/# app/ �$- �/*-4L>

The Project-Level File

�# build.gradle 7' �$)�/# �+-*% �/��$- �/*-4��*)/-*'.�/# ��-��' ��*)7"0-�/$*)�!*-
�''�(*�0' .�$)�4*0-�+-*% �/>��# �./�-/ -�+-*% �/�#�.�/# �.$)"' app (*�0' ;��)��(�)4
+-*% �/.�*)'4�)  ��*) �(*�0' >


!�4*0��*2)'*�� ��/# ��*/'$)� �$/$*)�*!�/# �./�-/ -�+-*% �/;�4*0-�/*+@' 1 '
build.gradle '**&.�'$& �/#$.=

// 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
// in the individual module build.gradle files

}
}

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

}


!�$)./ ���4*0�#�1 �/# ���1�@��. ��./�-/ -�+-*% �/;�4*0�2$''�#�1 ���1 -4�.$($'�-
build.gradle 7' ;�*) �2$/#*0/�/# ��*/'$)�- ! - )� .=

// 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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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

}
}

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

}


)� $/# -���. ;�/# �7' ��*)/�$).�/#-  �/#$)".�K� .$� .��)�*+ )$)"��*(( )/L=

J � buildscript �'*.0- 
J �) allprojects �'*.0- 
J � clean /�.&


)��-**14�/ -(.;���D�'*.0- E�$.����'*�&�*!��*� �2-�++ ��$)��-�� .�K{ }L>

�# - ��- �/#-  �(�$)��'*.0- .�$)�/# �+-*% �/@' 1 ' build.gradle 7' >

buildscriptbuildscript

�# buildscript �'*.0- �$)��-��' �$.�2# - �4*0�'$./�.*0-� .�*!�+'0"$).�/#�/�4*0�2�)/
/*�0. �$)�/# �+-*% �/>�	 )� ;�# - �4*0��- �)*/��*)7"0-$)"�4*0- *,)$��. .*�(0�#��.
4*0��- ��*)7"0-$)" ."���/#&��#.-�& >

�# repositories �'*.0- �$).$� �/# buildscript �'*.0- �$)�$��/ .�2# - �+'0"$).
��)��*( �!-*(>�	 - ; jcenter() $.����0$'/@$)�( /#*��/#�/�/ ��# .��-��' ���*0/
�� )/ -;���+*+0'�-�'*��/$*)�!*-�*�/�$)$)"�*+ )�.*0-� �'$�-�-$ .>��$($'�-'4; google() $.
���0$'/@$)�( /#*��/#�/�/ ��# .��-��' ���*0/���.$/ �2# - �$/���)��*2)'*���+'0"$).
!-*(��**"' >

�# dependencies �'*.0- �$)�$��/ .�'$�-�-$ .�/#�/��*)/�$)��-��' �+'0"$).>�
)�/# 
�*/'$)� �$/$*)�*!�/# build.gradle 7' ;�/# - ��- �/2*�.0�#�� + )� )�$ .=

J com.android.tools.build:gradle;�2#$�#�$.�2# - �/# ��)�-*$���'0"$)�!*-
�-��' ��*( .�!-*(;�2#$�#�/ ��# .��-��' �#*2�/*��0$'���)�-*$���++.

J org.jetbrains.kotlin:kotlin-gradle-plugin;�2#$�#�/ ��# .��-��' �#*2
/*��*(+$' ��*/'$)�.*0-� ��*� 

K/# ���1�� �$/$*)�*!�/# �+-*% �/�2$''�'��&�/# ��*/'$)�+'0"$)L

�# �$� )/$7 -.�*!�/# �'$�-�-$ .�K >">; com.android.tools.build:gradleL��- �!*''*2 �
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�4���1 -.$*)�)0(� -;�$)�$��/$)"�2#�/�+�-/$�0'�-�1 -.$*)�*!�/#*. �'$�-�-$ .�.#*0'��� 
0. �>��-*(�/$( �/*�/$( ;��)�-*$���/0�$*�2$''��.&�4*0�/*�0+��/ �/#*. �1 -.$*).;�%0./
�.�$/�2$''��.&�*)�*���.$*)�!*-�4*0�/*�0+"-�� �/# �1 -.$*)�*!��-��' �.+ �$7 ��$)
gradle-wrapper.properties>��**"' �(�$)/�$).���+�" '$./$)"�/# ��-��' �1 -.$*).
.0++*-/ ���4� ��#��)�-*$���-��' ��'0"$)�1 -.$*)

allprojectsallprojects

�# allprojects �'*.0- �.�4.�D�++'4�/# . �. //$)".�/*��''�(*�0' .�$)�/#$.�+-*% �/E>
	 - ;�2 ��- �. //$)"�0+ jcenter() �)� google() �.�+'�� .�/*�7)��'$�-�-$ .�0. ��$)
�)4�*!�/# �(*�0' .�$)�*0-�+-*% �/>�� �2$''�0. �'*/.�*!�'$�-�-$ .�$)�*0-�+-*% �/.�I
#�1$)"�/# . �D- +*.$/*-$ .E�. /�0+�$) allprojects (�& .�$/�.$(+' -�!*-�0.�/*�- ,0 ./
/# (>�� �2$''�/�'&����$/�(*- ���*0/�'$�-�-$ . '�/ -�$)�/#$.��#�+/ ->

cleanclean


$& �(�)4��0$'��.4./ (.;��-��' �$.���. ���-*0)��/�.&.>��'0"$).��)��4*0-�*2)��-��' 
7' .�/ ��#��-��' ���*0/�1�-$*0.�/�.&.�/#�/�$/�.#*0'��� ���' �/*�+ -!*-(�2# )
- ,0 ./ �>��# clean() /�.&�$)�/# �/*+@' 1 ' build.gradle 7' �$.�*) �.0�#�/�.&>��.
2-$// );�/#$.�/�.&�$.��'(*./�0. ' ..;��)��$/�$.�0)�' �-�2#4��**"' �$)�'0� .�$/;�*/# -
/#�)�+ -#�+.�/*�+*$)/�*0/�/#�/�4*0��- ���' �/*�� 7) ��0./*(�/�.&.>

The Module-Level Gradle File


)�4*0- app/ (*�0' ;�4*0�2$''��'.*�7)��� build.gradle 7' >��#$.�#�.�. //$)".�0)$,0 
!*-�/#$.�(*�0' ;�$)� + )� )/�*!��)4�*/# -�(*�0' �/#�/�4*0-�+-*% �/�(�4�#�1 �$)�/# 
!0/0- >

�# ��*/'$)�+-*% �/C.� �$/$*)�*! app/build.gradle $)�'0� .���)0(� -�*!��*/'$)
- ! - )� .=

plugins {
id 'com.android.application'
id 'kotlin-android'

}

android {
compileSdk 31

defaultConfig {
applicationId "com.commonsware.jetpack.hello"
minSdk 21
targetSdk 31
versionCode 1
versionName "1.0"
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testInstrumentationRunner "androidx.test.runner.AndroidJUnitRunner"
}

buildTypes {
release {

minifyEnabled falsefalse
proguardFiles getDefaultProguardFile('proguard-android-optimize.txt'), 'proguard-rules.pro'

}
}
compileOptions {

sourceCompatibility JavaVersion.VERSION_1_8
targetCompatibility JavaVersion.VERSION_1_8

}
kotlinOptions {

jvmTarget = '1.8'
}

}

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'

}

?2#$' �/# ���1�� �$/$*)��* .�)*/=

plugins {
id 'com.android.application'

}

android {
compileSdk 31

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

testInstrumentationRunner "androidx.test.runner.AndroidJUnitRunner"
}

buildTypes {
release {

minifyEnabled falsefalse
proguardFiles getDefaultProguardFile('proguard-android-optimize.txt'), 'proguard-rules.pro'

}
}
compileOptions {

sourceCompatibility JavaVersion.VERSION_1_8
targetCompatibility JavaVersion.VERSION_1_8

}
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}

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- ��*)/�$).��''�*!�/# ��)�-*$�@.+ �$7���*)7"0-�/$*)�$)!*-(�/$*)>
�# ��)�-*$��+'0"$)�2$''�0. �/#$.��'*.0- ;�2# - �/# �+'0"$)�$/. '!��*( .�!-*(�/# id
'com.android.application' '$) ��/�/# �/*+;��*0+' ��2$/#�/# classpath '$) �!-*(
/# �+-*% �/@' 1 ' build.gradle 7' >�� �2$''� 3+'*- �.*( �*!�/# �.+ �$7��1�'0 .
� 7) ��$)�/#$.��'*.0- $)�/# �) 3/�. �/$*)>

�#$. build.gradle 7' ��'.*�#�.�� dependencies �'*.0- >��# - �.�/# dependencies
�'*.0- �$)�/# buildscript �'*.0- �$)�/# �/*+@' 1 ' build.gradle 7' �$.�!*-�'$�-�-$ .
0. ���4�/# ��0$'��+-*� ..;�/# dependencies �'*.0- �$)�/# �(*�0' C. build.gradle
7' �$.�!*-�'$�-�-$ .�0. ���4�4*0-��*� �$)�/#�/�(*�0' >�� �2$''�/�'&�(*- ���*0/
'$�-�-$ . '�/ -�$)�/# ��#�+/ ->

Requesting Plugins

�# �7-./�'$) .�$) app/build.gradle 0.0�''4�- ,0 ./�1�-$*0.�+'0"$).>��# �'$) .�/#�/
4*0���� ��/*�/# �/*+@' 1 ' build.gradle 7' �.+ �$!4 -)/,��- *!�+'0"$).;��0/�/#*. 
'$�-�-$ .���)�#�1 �(�)4��$6 - )/�+'0"$).;��)��4*0�*)'4�)  ��.*( �*!�/# (>��'0.;�$!
4*0-�+-*% �/�"-*2.��)��4*0�#�1 �(*- �(*�0' .�/#�)�%0./ app;�4*0�($"#/�)  ���
�$6 - )/�($3�*!�+'0"$).�+ -�(*�0' >

�.���- .0'/;� ��#�(*�0' C. build.gradle 7' �./�-/.�*6�2$/#�� plugin �'*.0- �/*
$)�$��/ �2#�/�+'0"$).��- �)  � �=

plugins {
id 'com.android.application'
id 'kotlin-android'

}

�*/#�/# ���1���)��/# ��*/'$)� �$/$*).�*!�/# �./�-/ -�+-*% �/�2$''�- ,0 ./�/# 
com.android.application +'0"$)>��#$.�/ ��# .��-��' �#*2�/*��0$'���)�-*$���++.>
�# - ��- �*/# -�*+/$*).�# - ;�.0�#��. com.android.library /*�/ ��#��-��' �#*2�/*
�0$'���)��)�-*$��'$�-�-4;��0/�) �-'4� 1 -4�+-*% �/�2$''�#�1 ��/�' �./�*) �(*�0' �0.$)"
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com.android.application>

�*/'$)@��. ��+-*% �/.�2$''��'.*�- ,0 ./�/# kotlin-android +'0"$)>��#$.�/ ��# .
�-��' �#*2�/*��*(+$' ��*/'$)��*� ;�+�-/$�0'�-'4�$)�/# ��*)/ 3/�*!��0$'�$)"��)
�)�-*$���++'$��/$*)>

Android Plugin for Gradle Configuration

�) �*!�/# �(*./�$(+*-/�)/��- �.�!*-��*)7"0-�/$*)�$) app/build.gradle $.�$).$� �/# 
android �'*.0- >��#�/��*)7"0- .�/# ��)�-*$���'0"$)�!*-��-��' ;�/ ��#$)"�$/�/# 
� /�$'.�*!�#*2�4*0�2�)/�4*0-��++�/*�� ��.. (�' ��!-*(�$/.�.*0-� ��*� ;�- .*0-� .;
 /�>


)�/# *-4;�/#$.��'*.0- ���)�" / 0�,3 �*(+' 3>�
)�+-��/$� ;�(*./��++.�2$''��*)7"0- 
%0./���! 2�/#$)".;��.�/# �./�-/ -��++��* .=

android {
compileSdk 31

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

testInstrumentationRunner "androidx.test.runner.AndroidJUnitRunner"
}

buildTypes {
release {

minifyEnabled falsefalse
proguardFiles getDefaultProguardFile('proguard-android-optimize.txt'), 'proguard-rules.pro'

}
}
compileOptions {

sourceCompatibility JavaVersion.VERSION_1_8
targetCompatibility JavaVersion.VERSION_1_8

}
kotlinOptions {

jvmTarget = '1.8'
}

}

Package Name and Application ID


) /# �+- 1$*0.��#�+/ -;�2 �.�2�/#�/�/# - �$.�� package �//-$�0/ �*)�/# �-**/
<manifest>  ' ( )/�*!���(�)$! ./;��)��/#�/�$)�$��/ .�2# - �.*( ��*� @" ) -�/ �
�'�.. .�2$''�"*>
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�# package 1�'0 ��'.*�. -1 .��.�/# �� !�0'/�1�'0 �!*-�4*0-��++'$��/$*)�
�>�	*2 1 -;
4*0���)�*1 --$� �$/;��.�/# �./�-/ -��++��* .;�1$���) applicationId ./�/ ( )/�$)�/# 
defaultConfig �'*.0- �$).$� �/#�/ android �'*.0- >

�# ��++'$��/$*)�
��$.���0)$,0 �$� )/$7 -�!*-�*0-��++;�.0�#�/#�/=

J )*�/2*��++.���)�� �$)./�'' ��*)�/# �.�( �� 1$� ��/�/# �.�( �/$( �2$/#�/# 
.�( ��++'$��/$*)�
�

J )*�/2*��++.���)�� �0+'*�� ��/*�/# ��'�4��/*- �2$/#�/# �.�( ��++'$��/$*)�
�
K�)��*/# -��$./-$�0/$*)��#�)) '.�(�4�#�1 �/# �.�( �'$($/�/$*)L

�*)1 )/$*)�.�4.�/#�/�/# ��++'$��/$*)�
��./�-/.�2$/#���- 1 -. �� �$/$*)�*!�.*( 
�*(�$)�)�( �/#�/�4*0��*)/-*';�/*�- �0� �/# �'$& '$#**��*!��)����$� )/�'��*''$.$*)
2$/#�/# ��++'$��/$*)�
��*!�.*( �*/# -�� 1 '*+ ->

compileSdkVersioncompileSdkVersion, minSdkVersionminSdkVersion, and targetSdkVersiontargetSdkVersion

���&�$)�/# ��#�+/ -�$)/-*�0�$)"�- .*0-� .;�2 ��$.�0.. � /# ��*)� +/�*!���
�' 1 '.>
��
�' 1 '.��- �$)/ " -.;�2$/#�#$"# -�)0(� -.�$)�$��/$)"�) 2 -�1 -.$*).�*!��)�-*$�>��
) 2���
�' 1 '�$.��- �/ ��!*-=

J �1 -4�(�%*-�1 -.$*)�*!��)�-*$��K >">;��)�-*$��Y>Q�$.���
�
 1 '�SWL
J �1 -4�($)*-�1 -.$*)�*!��)�-*$��K >">;��)�-*$��Y>R�$.���
�
 1 '�SXL
J �*( �+�/�#�1 -.$*).�*!��)�-*$��K >">;��)�-*$��U>Q�2�.���
�
 1 '�RU;��0/

�)�-*$��U>Q>T�2�.���
�
 1 '�RVL

� �0. �/#*. ���
�' 1 '.�$)�/#-  �& 4�+'�� .�$)�/# �(*�0' C. build.gradle 7' =
compileSdkVersion; minSdkVersion;��)� targetSdkVersion>

compileSdkVersion $)�$��/ .�2#�/�1 -.$*)�*!��)�-*$���*�2 �2�)/�/*��*(+$' 
�"�$)./>��'�.. .;�( /#*�.;��)��*/# -�.4(�*'.�/#�/� 3$./ ��$)��)�-*$���/�/#�/�/$( 
K*-�!-*(�� !*- L�2$''�� ��1�$'��' �/*�0.��/��*(+$' �/$( ;��0/�) 2 -�/#$)".�2$''�)*/>
�.0�''4;�/# - !*- ;�2 �. /�/# compileSdkVersion /*�� ���!�$-'4�(*� -)���
�' 1 ';
.0�#��.�/# �'�/ ./�+-*�0�/$*)�1 -.$*)�*!��)�-*$�>

minSdkVersion $)�$��/ .�2#�/�$.�/# �*'� ./�1 -.$*)�*!��)�-*$��4*0��- �2$''$)"�/*
.0++*-/>��*;�$!�4*0��- �*)'4�.0++*-/$)"�4*0-��++�*)��)�-*$��V>Q��)��) 2 -�1 -.$*).
*!��)�-*$�;�4*0�2*0'��. /�4*0- minSdkVersion /*�� 21>��'� -�� 1$� .�2$''�� 
$)��+��' �*!�$)./�''$)"�4*0-��++;��)��4*0-��++�2$''�)*/��++ �-�$)�/# ��'�4��/*- ��++
!*-�� 1$� .�-0))$)"��)�*'� -�1 -.$*)�*!��)�-*$�>

REVIEWING YOUR GRADLE SCRIPTS

95



targetSdkVersion $)�$��/ .�2#�/�1 -.$*)�*!��)�-*$��4*0��- �/#$)&$)"�*!��.�4*0��- 
2-$/$)"�4*0-��*� >�
!�4*0-��++'$��/$*)�$.�-0)�*)���) 2 -�1 -.$*)�*!��)�-*$�;��)�-*$�
(�4��*�.*( �/#$)".�/*�/-4�/*�$(+-*1 ��*(+�/$�$'$/4�*!�4*0-��*� �2$/#�- .+ �/�/*
�#�)" .�(�� �$)�/# �) 2 -��)�-*$�>�	*2 1 -;�!-*(���+-��/$��'�./�)�+*$)/;
)*2���4.�/# targetSdkVersion 0.0�''4�$.�/# �.�( �1�'0 ��.�/# compileSdkVersion
I�2 �0+��/ ��*/#�*!�/# (��/�/# �.�( �/$( �/*�/# �.�( �1�'0 >

�*/ �/#�/�$)��-�/$���*3;�4*0�(�4�.  �/# . �1�'0 .�� 7) ��2$/#*0/�/# Version .083;
�. compileSdk; minSdk;��)� targetSdk>

Version Code and Version Name

�# defaultConfig �'*.0- �#�. versionCode �)� versionName +-*+ -/$ .>��# . �/2*
1�'0 .�- +- . )/�/# �1 -.$*).�*!�4*0-��++'$��/$*)>

�# versionName 1�'0 �$.�2#�/�/# �0. -�2$''�.  �!*-���1 -.$*)�$)�$��/*-�$)�+'�� .�'$& 
/# �� //$)".��++��)��/# ��'�4��/*- >��#$.���)�� �2#�/ 1 -�./-$)"�4*0�2�)/;�0.$)"
2#�/ 1 -�)�($)"�*-�)0(� -$)"�.4./ (�/#�/�4*0�2�)/>�	*2 1 -;�!*-��0./*( -
.0++*-/�+0-+*. .;�4*0�.#*0'��#�1 -)'� .4./ (�/#�/�1�-$ .��4�- ' �. ;�-�/# -�/#�)
0.$)"�/# �.�( �./-$)"��''�*!�/# �/$( >

�# versionCode;�*)�/# �*/# -�#�)�;�(0./�� ��)�$)/ " -;��)��) 2 -�1 -.$*).�(0./
#�1 �#$"# -�1 -.$*)��*� .�/#�)��*�*'� -�1 -.$*).>��)�-*$���)��/# ��'�4��/*- �2$''
�*(+�- �/# �1 -.$*)��*� �*!���) 2�����/*�/# �1 -.$*)��*� �*!��)�$)./�'' �
�++'$��/$*)�/*�� / -($) �$!�/# �) 2�����$.�$)�  ���)�0+��/ >��# �/4+$��'��++-*��#
$.�/*�./�-/�/# �1 -.$*)��*� ��/ 1 �)��$)�- ( )/�$/�2$/#� ��#�+-*�0�/$*)�- ' �. �*!
4*0-��++'$��/$*);�/#*0"#�4*0���)��#**. ��)*/# -��*)1 )/$*)�$!�4*0�2$.#>��0-$)"
� 1 '*+( )/;�4*0���)�' �1 �/# . ��'*) ;��0/�2# )�4*0�(*1 �/*�+-*�0�/$*);�/# . 
�//-$�0/ .�2$''�(�// -�"- �/'4>

Other Stuff in the androidandroid Closure

�# android �'*.0- �#�.�� testInstrumentationRunner ./�/ ( )/�I�2 �2$''� 3+'*- 
/#�/�(*- $)��)�0+�*($)"��#�+/ -;�/*�.  �#*2�/ ./$)"�2*-&.>

�# android �'*.0- ��'.*�#�.�� buildTypes �'*.0- >��#$.�+-*1$� .�.+ �$7�
�*)7"0-�/$*)�!*-��$6 - )/�D�0$'��/4+ .E;�.0�#��. debug !*-�� 1 '*+( )/��0$'�.��)�
release !*-�+-*�0�/$*)��0$'�.>��# �� !�0'/.�+-*1$� ��$)�/# �./�-/ -�+-*% �/��- �7) 
!*-�(�)4���.$���++.>
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�# compileOptions �)� kotlinOptions �'*.0- .�$)�$��/ �/#�/�2 �2�)/�/# ���1���)�
�*/'$)��*(+$' -.�/*�" ) -�/ �����R>Y��4/ �*� >��#$' ������4/ �*� �#�.���1�)� ���
'*/�.$)� �/# );�R>Y�$.�/# �) 2 ./�/#�/��)�-*$��.0++*-/.��/�/#$.�/$( >

Libraries and Dependencies

�*0"#'4�.+ �&$)";�/# ��*� ��)���.. /.�/#�/�(�& �0+��)��++��*( �!-*(�/#-  
.*0-� .=

R> �# �.*0-� �/#�/�4*0��)��+ *+' �/#�/�4*0�&)*2��- �2-$/$)"�!*-�/#$.��++>
S> �# �.*0-� �/#�/��*( .�!-*(�4*0- compileSdkVersion;�- +- . )/$)"�/# 

�)�-*$������/#�/�4*0��- �'$)&$)"�/*>
T> �1 -4/#$)"� '. ;�" ) -�''4�- ! -- ��/*��.�� + )� )�$ .>��# . ��- �'$�-�-$ .;

2-$// )��4��**"' ;�$)� + )� )/��)�-*$��� 1 '*+ -.;�(�%*-�7-(.;��)��.*�*)>
�1 -4�(*� -)��)�-*$���++�0. .�'$�-�-$ .;��)���$"" -��++.�0. �(*- �'$�-�-$ .>

�-*(���+0- �/ �#)$��'�./�)�+*$)/;�(*./�� + )� )�$ .��- �'$./ ��$) build.gradle
7' .�$) dependencies �'*.0- .>�� �#�1 �.  )�/2*�*!�/# . �$)�/#$.��#�+/ ->

�) dependencies �'*.0- ��++ �-.�$)�/# �+-*% �/@' 1 ' build.gradle 7' ;�$).$� �*!��
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
// in the individual module build.gradle files

}

�#*. �'$./�+'�� .�2# - ��-��' �+'0"$).��*( �!-*(>��*0��- ��'2�4.�� + )�$)"�0+*)
/# ��)�-*$���-��' ��'0"$);��)��.*( �*/# -�� 1 '*+ -.�+0�'$.#��-��' �+'0"$).�/#�/
4*0�(�4� ' �/�/*�0. �$)�/# �!0/0- >��*/'$)�0. -.�2$''��'.*�0. ����*/'$)�+'0"$)>

	*2 1 -;�/# dependencies �'*.0- �/#�/�2 �/ )��/*�/#$)&���*0/�/# �(*./�$.�/# �*) 
$)�*0-�(*�0' C. build.gradle 7' ;�.0�#��. app/build.gradle;�.0�#��.�/#$.�*) �!-*(
/# �./�-/ -�+-*% �/=

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+ .�*!�./�/ ( )/.=

J implementation .�4.�D# - �$.���� + )� )�4�/#�/�
�2�)/�/*�0. �!*-�(4���/0�'
�++E

J androidTestImplementation .�4.�D# - �$.���� + )� )�4�/#�/�
�2�)/�/*�0. 
!*-�/ ./$)"E

J testImplementation .�4.�D# - �$.���� + )� )�4�/#�/�
�2�)/�/*�0. �!*-?��
.'$"#/'4��$6 - )/�/4+ �*!�/ ./$)"E

K2 �2$''� 3+'*- �/# ��$6 - )� .�� /2  )�/#*. �$) �)�0+�*($)"��#�+/ -L

�0-�./�-/ -�+-*% �/�#�.� $"#/�./�/ ( )/.�$) app/build.gradle �// (+/$)"�/*�+0''�$)
� + )� )�$ .=

J �#-  ��- �/$ ��/*�/ ./$)">�� �2$''�� ��$.�0..$)"�/#*. .**)>
J �2*��- �/$ ��/*��*/'$)�Korg.jetbrains.kotlin:kotlin-stdlib-jre7 �)�
androidx.core:core-ktxL��)��2$''�)*/�� �.  )�$)�+0- @��1��+-*% �/.>

J �# constraintlayout �)� appcompat � + )� )�$ .��- �.+ �$7��''4�+�-/�*!
� /+��&��)���- �!*0)��/$*).�!*-�(*� -)��)�-*$���
�� 1 '*+( )/>�� �2$''
� �.+ )�$)"�,0$/ ����$/�*!�/# ��**&�"*$)"�*1 -�2#�/�/# . �*6 -��)��#*2�4*0
0. �/# (>

J �# com.google.android.material:material �*)/�$).�/# ���/ -$�'
�*(+*) )/.�!*-��)�-*$�;�2#$�#�2 �.�2��-$ 94����&�$) /# ��#�+/ -�*)
- .*0-� .

�*./�'$& '4;�4*0�2$''�� ����$)"�*/# -�.$($'�-�./�/ ( )/.�/*�/#$.�. /;�+'0.�+ -#�+.
� ' /$)"�*) .�/#�/�4*0��- �)*/���/0�''4�0.$)"�K >">;�/# fileTree() *) L>�� �2$''�.  
#*2�/*�����*/# -�'$�-�-$ .��.�/# ��**&�+-*"- .. .;��.�(�)4�*!�/# �/#$)".�/#�/��- 
�*((*)�$)��)�-*$���++�� 1 '*+( )/�- ,0$- ����$/$*)�'�'$�-�-$ .>
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Inspecting the Compiled App

�0-�./�-/ -�+-*% �/�#�.����$/�*!��*� ;����0)�#�*!�- .*0-� .;���(�)$! ./;��)���-��' 
�0$'��$)./-0�/$*).>��)�;�2 ���)�.  �/# ��++�-0))$)"�*)���� 1$� �*-� (0'�/*->

	*2 1 -;��)�-*$��$.�)*/�-0))$)"��$- �/'4�/#�/��$/�*!��*� ��)��*/# -�./06>��)�-*$�
�/0�$*��*(+$' .�/# �/#$)".�$)�*0-�+-*% �/�$)/*�.*( /#$)"�/#�/��)�-*$��/# )�-0).>


)�/#$.��#�+/ -;�2 �2$''�/�& ����-$ !�'**&��/�2#�/��)�-*$���/0�$*�$.��0$'�$)"�!*-�0.
�)��#*2�2 ���)� 3�($) �/#�/�*0/+0/;�� 4*)��-0))$)"�$/�*)��)�-*$�>

What We Build

�-*(�/# �0. -C.�./�)�+*$)/;�2 ��- ��0$'�$)"��)��++>��.0�''4;�/#�/�$.�/-0 >��# �./*-4
��)�" /��*(+'$��/ ��2$/#�.+ �$�'$5 ��.� )�-$*.�'$& ��)�-*$���0/*��)���)�-*$��� �-;
�0/�2 ���)�$")*- �/#*. �!*-�/# �/$( �� $)">

�-*(���+-*"-�(($)"�./�)�+*$)/;�2#�/�4*0��- ��- �/$)"�$.��)����;�+ -#�+.��4�2�4
*!��)��++��0)�' >

APKs

�)�����$.�/# ��)�-*$�� 3 �0/��' �!*-(�/>�
/�$.�2#�/�" /.�$)./�'' ��*)��)��)�-*$�
� 1$� ;��)��$/�$.�2#�/�/# �� 1$� �-0).>

�)�����$.����
���-�#$1 >��*0���)�0)+��&�*) �0.$)"�4*0-�!�1*-$/ �0)�
��/**';�/#*0"#
2 �2$''�.  ���� // -�*+/$*)�!*-�(�)4���. . '�/ -�$)�/#$.��#�+/ ->

�# �����2$''��*)/�$)=
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J �*0-��*(+$' ���*� 
J �*0-�- .*0-� .;�0.0�''4�$)�/# $-�*2)�D�*(+$' �E�!*-(�/
J �*0-�(�)$! ./;��'.*�$)���D�*(+$' �E�!*-(�/
J �/# -�($.� ''�) *0.�7' .

�#$.�$)�'0� .�)*/�*)'4�/# �/#$)".�/#�/�4*0��- �/ �4*0-. '!��0/��'.*�/# �./06�/#�/�4*0
2$)��0+�0.$)"�!-*(�'$�-�-$ .�/#�/��- �+�-/�*!�4*0-��++�(*�0' >

App Bundles

�# �����)*/�*)'4�$.�2#�/��)��)�-*$��� 1$� �-0).;��0/�0.0�''4�$/�$.�2#�/��)�-*$���++
� 1 '*+ -.�+0�'$.#>��*0�0. ��)�-*$���/0�$*�/*��- �/ �/# �����!-*(�4*0-�+-*% �/;
�)��4*0�0+'*���/#�/�����/*�/# ��'�4��/*- �*-�*/# -��++��$./-$�0/$*)��#�)) '.>��# 
�'�4��/*- �*-�*/# -�.$/ �/# )��$./-$�0/ .�/# �����/*�0. -.>

�*0�2$''�# �-��**"' �/�'&���*0/�D�++��0)�' .E��.��)��'/ -)�/$1 >��++��0)�' .��- 
� .$") ��!*-�'�-" ;��*(+' 3��++.;�2# - �*)'4�+�-/�*!�2#�/�"* .�$)��)�����2$''�� 
- ' 1�)/�!*-��)4�"$1 )�� 1$� >��*-� 3�(+' ;���(�%*-��-�)������(�4�#�1 �./-$)".
/-�).'�/ ��/*�(�)4�'�)"0�" .;��0/�/# �0. -�/4+$��''4�0. .�*)'4�*) �*-�/2*�'�)"0�" .>
	�1$)"�/-�).'�/$*).�$)�*/# -�'�)"0�" .�%0./�/�& .�0+��$.&�.+�� ��)�����.�)*�1�'0 �/*
/#�/�$)�$1$�0�'�0. ->��++��0)�' .��''*2��**"' �/*��-�!/�/�$'*- �����.�*)�4*0-�� #�'!
/#�/�(�/�#�/# �)  �.�*!�$)�$1$�0�'�� 1$� .��)��0. -.>

	*2 1 -;�)*2�4*0��- �)*�'*)" -�$)��*)/-*'�*1 -�2#�/�$.�$)�4*0-��++>��**"' �$.>��#$' 
�**"' �'$& .�/*��*(( )/�*)�2#�/�/# 4���)�- (*1 �!-*(�4*0-��++�K >">;�0)) � ..�-4
'�)"0�" .L; /# 4��*�)*/��$.�0..�2# /# -�/# 4�($"#/ ��� �)4/#$)"�/*�4*0-��++�*-
*/# -2$. �(*�$!4�$/.�� #�1$*->��#�/��*0'��� �!*-�/# $-�� ) 7/�*-�!*-�/# �� ) 7/�*!
.*( �/#$-��+�-/4>

�*0�2$''�)  ��/*�� �$� �!*-�4*0-. '!�2# /# -�/# �� ) 7/.�*!��++��0)�' .�*0/2 $"#
/# �-$.&.>��*/ ;�/#*0"#;�/#�/��**"' �#�.�./�/ ��/#�/��++��0)�' .�2$''�� �- ,0$- ��!*-
) 2��++.�� $)"��$./-$�0/ ��/#-*0"#�/# ��'�4��/*- �./�-/$)"�$)��0"0./�SQSR>
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Where They Go

�# )�4*0�-0)�4*0-��++�$)��)�-*$���/0�$*;�$/��- �/ .��)�����/*�$)./�''�*)�/# �� 1$� >
�#�/�����2$''�2$)��0+�$).$� �*!�/# �(*�0' C. build/ �$- �/*-4> build/ �*)/�$).��''
.*-/.�*!�*0/+0/.�*!�/# ��0$'��+-*� ..;�/# ������ $)"��#$ !��(*)"�/# (=

�#!/,��HI9��(�,)#���./�#)��,)$��. build �)(.�(.-

�+ �$7��''4;�2# )�4*0�./�-/�*6;�4*0�2$''�7)��/# �����$) build/outputs/debug/app-
debug.apk>��4�� !�0'/;�/# �7' )�( �2$''�� ���. ��*)�4*0-��-��' �(*�0' �)�( ;�.*
�) app/ (*�0' �2$)�.�0+�2$/#��)�����2$/# app $)�/# �)�( >��)�;��4�� !�0'/;�4*0
�- ��- �/$)"���� �0"��0$'��I�/# �.*-/�*!��0$'��/#�/�4*0��.���� 1 '*+ -�2$''�0. �I��)�
.*�/# �����2$)�.�0+�$)�� debug/ �$- �/*-4��)��#�. debug $)�/# �)�( >

Building the APK

�*0���)�(�)0�''4��0$'��/# ������/��)4�/$( �/#-*0"#�/# ��0$'��( )0�$)��)�-*$�
�/0�$*>��*-� 3�(+' ;�4*0�($"#/�2�)/�/*��*�/#�/�� !*- �/-4$)"�/* �)�'45 �/# ����>

�*-��- �/$)"��)�*-�$)�-4�� �0"����;��#**. ��0$'��_��0$'���0)�' .K.L�F����K.L�_
�0$'�����K.L�!-*(�/# ��)�-*$���/0�$*�(�$)�( )0>��!/ -���! 2�(*( )/.;���D/*�./E@
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./4' �+*+0+�2$)�*2�.#*0'���++ �-��))*0)�$)"�/# �- .0'/.=

�#!/,��HJ9��(�,)#���./�#)8��)�-.��")1#(!��/#&����-/&.-

Analyzing the APK

�) �*!�/# �'$)&.�$)�/#�/�/*�./�$.�/*�D�)�'45 E�/# ����>

�)�-*$���/0�$*�*6 -.��)������)�'45 -�/**'>��*./'4;�$/� 3$./.�/*�# '+�� 1 '*+ -.�.  
 3��/'4�2#�/�$.�$)�/# ����;��' )� ��!-*(��''�*!�/# �+*..$�' �.*0-� .�K4*0-��*� ;
'$�-�-4��*� ;� /�>L>��*-�� 1 '*+ -.�'**&$)"�/*�- �0� �/# �.$5 �*!�/# ����;�/# ����
�)�'45 -�$.�"- �/�!*-�.  $)"�2# - �/# �.+�� �"* .>
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�*��-$)"�0+�/# ������)�'45 -;� $/# -��'$�&�/#�/�D�)�'45 E�'$)&�!-*(���!- .#��0$'�;�*-
�#**. ��0$'��_��)�'45 ������/��)4�/$( >��# �'�// -�2$''��-$)"�0+���/4+$��'�7' 
�#**. -��$�'*"�!*-�4*0�/*�)�1$"�/ �/#-*0"#�/# build/ �$- �/*-4�/*�. ' �/�/# ����
/#�/�4*0�2�)/�/*��)�'45 =

�#!/,��HK9��(�,)#���./�#)8�������&��.#)(��#�&)!
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�# ������)�'45 -�/# )�*+ ).�$)���!- .#�/��=

�#!/,��HL9��(�,)#���./�#)8������(�&34�,

�# �./�-/ -�+-*% �/C.�����$.���T>V���7' >��#$.�(�4�.  (�-�/# -�'�-" �!*-��)��++�/#�/
�* .�)*/�- �''4��*�(0�#>��#�/�$.�� ��0. =

J �**"' C.�./�-/ -�+-*% �/.�$)�'0� ���'*/�*! '$�-�-$ .;��)�
J ��)*-(�'�� �0"��0$'���* .�)*/� '$($)�/ �0)0. ��./06�!-*(�/#*. �'$�-�-$ .

� �2$''�'**&�$)/*�#*2�/*����- ..�/#�/�'�// -�+-*�' ( (0�#�'�/ -�$)�/# ��**&>

�# �/��' �.#*2.�/# ��- �&�*2)�*!�2# - �/# �.+�� �"* .>��!�)*/ =

J �# .dex 7' .�I��)�;�2# - �- ' 1�)/;�/# kotlin/ �$- �/*-4�I�- +- . )/
4*0-��*(+$' ���*� ;��*/#�/#�/�4*0�2-*/ ;�2#�/�2�.��*� @" ) -�/ ��!*-�4*0
�4��)�-*$���/0�$*;��)��2#�/�4*0�" /�!-*(�'$�-�-$ .

J �# res/ �$- �/*-4��)��/# resources.arsc 7' �- +- . )/�4*0-�- .*0-� .
J �# AndroidManifest.xml 7' �$.�4*0-�(�)$! ./

� �2$''� 3+'*- �/# . �/#$)".�(0�#�(*- '�/ -�$)�/# ��**& �)��# '+�4*0�.  �#*2�4*0
($"#/�(�& �4*0-��++�.(�'' ->
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Touring the Tests

�# )�2 �2-$/ ��)�-*$���++.;����#0)&�*!�*0-�/$( �$.�.+ )/�/ ./$)"�/#*. ��++.>��*( 
*!�/#�/�/ ./$)"�$.�(�)0�'=�+*&$)"��/�/# ��
��)��.  $)"�$!� 1 -4/#$)"�2*-&.��.
 3+ �/ �>��0/�.*( �*!�/#�/�/ ./$)"�$.��0/*(�/ �;�2$/#�/ ./��'�.. .�/#�/�/ ./�*0-�D- �'E
�'�.. .��)���*)7-(�/#�/� 1 -4/#$)"�$.���>

�$/#�/#�/�$)�($)�;�' /C.�/�& ���'**&��/�/# �/4+ .�*!�/ ./.�/#�/�2 �#�1 �$)�/# �./�-/ -
+-*% �/��)��#*2�/*�-0)�/# (>

Instrumented Tests

�# - ��- �/2*�(�%*-�/4+ .�*!�/ ./�$)��)��)�-*$���++=

J 
)./-0( )/ ��/ ./.;�2#$�#�-0)�$)��)�-*$��*)���� 1$� �*-� (0'�/*-
J �)$/�/ ./.;�2#$�#�-0)�*)�4*0-�� 1 '*+( )/�(��#$) �*-�.$($'�-�+'�� .

�)$/�/ ./.�-0)�(0�#�!�./ -;��0/�/# 4���))*/�/ ./��.�(0�#;�� ��0. �/# 4��*�)*/�#�1 
��� ..�/*� 1 -4/#$)"�$).$� �*!��)�-*$�>��*-� 3�(+' ;�2#$' �2 ��*0'��/ ./�*0-���$'$/4
/*�/�'&�/*���� ��. -1$� �!-*(�0)$/�/ ./.;�2 ���))*/�/ ./�*0-���$'$/4�/*�" /����
'*��/$*).�0.$)"��)�-*$����
.�!-*(�0)$/�/ ./.>��*-�/#*. ;�2 �)  ��$)./-0( )/ ��/ ./.>
�$($'�-'4;�(*./��0/*(�/ ���
�/ ./$)"�)  �.�$)./-0( )/ ��/ ./.;��.�/# ��)�-*$���

.4./ (�$.�*)'4�- �''4��1�$'��' �$)��)�-*$�>

�$)� �/# 4��- �(*- �9 3$�' ;��)��.$)� �/ ./�.+  ��*)'4�� �*( .���(�%*-�$..0 �2$/#
'�-" -�+-*% �/.;�' /C.�!*�0.�7-./�*)�$)./-0( )/ ��/ ./.>

Where They Run

�.�)*/ ����*1 ;�$)./-0( )/ ��/ ./.�2$''�-0)�*)��)��)�-*$��� 1$� �*-� (0'�/*->��*-
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4*0-�*2)�+ -.*)�'�/ ./�-0).;�4*0���)�0. �/# �.�( �� 1$� .�*-� (0'�/*-.�/#�/�4*0�0. 
!*-�(�)0�''4�-0))$)"�/# ��++>

�-*% �/.�/#�/� (+'*4��*)/$)0*0.�$)/ "-�/$*)�K�
L�. -1 -.�2$''�)  ��/*��*)7"0- �/# (
/*�.0++*-/�-0))$)"�/ ./.�*)�. -1 -@#*./ �� (0'�/*-.>��*( �#*./ ���
�. -1$� .�I
.0�#��. �$-�' �
 I�#�1 �/#�/���+��$'$/4�- ��$'4��1�$'��' �/*�4*0>��*-�. '!@#*./ ���

. -1 -.;�/# - �.#*0'��� �- �$+ .��1�$'��' �/*�/ ��#�4*0�#*2�/*��*)7"0- �/# (�!*-
�)�-*$���++�/ ./$)">

What You Can Test

� ��0. �4*0��- �-0))$)"�/# �/ ./.�$)��)���/0�'��)�-*$�� )1$-*)( )/;�4*0���)�/ ./
�)4/#$)"�/#�/�4*0�2�)/>��*0�#�1 �/# �!0''��)�-*$�������/�4*0-��$.+*.�'>

	*2 1 -;�!-*(���+-��/$��'�./�)�+*$)/;�/# - �2$''�� �'$($/.��.�/*�2#�/�4*0���)�/ ./=

J �(0'�/*-.��*�)*/� (0'�/ � 1 -4/#$)"���*0/�#�-�2�- >��*-� 3�(+' ;�4*0�2$''
)*/�� ���' �/*�/ ./�- ��$)".�/#�/�4*0�" /�!-*(�) �-�4�� ''�/*2 -.;��.��)
 (0'�/*-�$.�)*/�$)��*((0)$��/$*)�2$/#��)4���/0�'�� ''�/*2 -.>

J �*0�2�)/�4*0-�/ ./.�/*�� �- + �/��' >�	 )� ;� 1 )�*)�#�-�2�- ;�4*0�(�4
)  ��/*�'$($/�/ ./$)"�2#�/�4*0�- �''4�" /�!-*(�/# �#�-�2�- ;��.�4*0��*�)*/
�*)/-*'�/#�/�#�-�2�- ��)��2#�/�$/�($"#/�- /0-)>��*-� 3�(+' ;�2#$' �$)�/# *-4
4*0��*0'��/ ./�" //$)"���/0�'�'*��/$*)���/��1$������!-*(���� 1$� ;�4*0���))*/
"0�-�)/  �/# �+- �$. �1�'0 .�/#�/�2$''�" /�- /0-) �;��.�����$.�$) 3��/��4�$/.
1 -4�)�/0- >

J �)4�"$1 )�� 1$� �#�.�*) �. /�*!�#�-�2�- ��#�-��/ -$./$�.>��)4�"$1 )� (0'�/*-
2$''�($($��*) �. /�*!�#�-�2�- ��#�-��/ -$./$�.>�� ./$)"�/#$)".�/#�/�1�-4���. �
*)�#�-�2�- ��#�-��/ -$./$�.�2$''�- ,0$- �(0'/$+' �/ ./�-0).���-*..���9  /�*!
� 1$� .�*-� (0'�/*-.�/#�/�2$''�- 9 �/�/# �1�-4$)"��#�-��/ -$./$�.>

What the Starter Project Has

�# �./�-/ -�+-*% �/�)*/�*)'4�#�.���D# ''*;�2*-'�E�.*-/�*!��
�!*-�4*0;��0/�$/�#�.��
.$($'�-�$)./-0( )/ ��/ ./�. /�0+;�- ��4�!*-�4*0�/*�-0)>

The androidTestandroidTest Source Set

�.�2 �.�2� �-'$ -�$)�/# ��**&;�$)./-0( )/ ��/ ./��*� �- .$� .�$)��) androidTest/
�$- �/*-4>��#$.�$.���+  -�/*�/# main/ �$- �/*-4�/#�/��*)/�$).�4*0-�D- �'E��++'$��/$*)
�*� > androidTest/ $.���D.*0-� �. /E�/#�/�2$''�� �0. ��*)'4�2# )�-0))$)"
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$)./-0( )/ ��/ ./.>��# �./06�$)�/# androidTest/ .*0-� �. /�2$'' (). � �$)�'0� ��$)
4*0-��++�2# )�4*0�.#$+�$/>

The Test Class


).$� �*!�/# - �4*0�2$''�7)��� java/ �$- �/*-4;�2$/#�����1��+��&�" �(�/�#$)"�/# 
�++'$��/$*)�
��*!�4*0-��++;��)���) ExampleInstrumentedTest ��1��*-��*/'$)�7' >

�# )�4*0��- �/ ���) 2�+-*% �/;��)��4*0��#**. �2# /# -�*-�)*/�/*�#�1 ��*/'$)
.0++*-/;�/#�/��#*$� �2$''�� / -($) �)*/�*)'4�2# /# -�4*0- MainActivity $.�$)���1��*-
�*/'$);��0/��'.*�2# /# -�4*0-�/ ./��*� �$.�$)���1��*-��*/'$)>

�# ��*/'$)��'�..�$.�!�$-'4�.#*-/=

packagepackage com.commonsware.jetpack.hellocom.commonsware.jetpack.hello

importimport androidx.test.platform.app.InstrumentationRegistryandroidx.test.platform.app.InstrumentationRegistry
importimport androidx.test.ext.junit.runners.AndroidJUnit4androidx.test.ext.junit.runners.AndroidJUnit4

importimport org.junit.Testorg.junit.Test
importimport org.junit.runner.RunWithorg.junit.runner.RunWith

importimport org.junit.Assert.*org.junit.Assert.*

/**
* Instrumented test, which will execute on an Android device.
*
* See [testing documentation](http://d.android.com/tools/testing).
*/

@RunWith(AndroidJUnit4AndroidJUnit4::classclass)
classclass ExampleInstrumentedTestExampleInstrumentedTest {

@Test
funfun useAppContext() {

// Context of the app under test.
valval appContext = InstrumentationRegistryInstrumentationRegistry.getInstrumentation().targetContext
assertEquals("com.commonsware.jetpack.hello", appContext.packageName)

}
}

�# ���1�� ,0$1�' )/�$.�)*/�(0�#�'*)" -=

packagepackage com.commonsware.jetpack.hellocom.commonsware.jetpack.hello;

importimport android.content.Contextandroid.content.Context;
importimport androidx.test.platform.app.InstrumentationRegistryandroidx.test.platform.app.InstrumentationRegistry;
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importimport androidx.test.ext.junit.runners.AndroidJUnit4androidx.test.ext.junit.runners.AndroidJUnit4;

importimport org.junit.Testorg.junit.Test;
importimport org.junit.runner.RunWithorg.junit.runner.RunWith;

importimport staticstatic 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(AndroidJUnit4AndroidJUnit4.class)
publicpublic classclass ExampleInstrumentedTestExampleInstrumentedTest {

@Test
publicpublic void useAppContext() {

// Context of the app under test.
ContextContext appContext =

InstrumentationRegistryInstrumentationRegistry.getInstrumentation().getTargetContext();
assertEquals("com.commonsware.jetpack.hello", appContext.getPackageName());

}
}

The Annotations

�# ���1���)���*/'$)� �$/$*).�*!�/# �/ ./��'�..��- � ,0$1�' )/;�*/# -�/#�)�'�)"0�" 
.4)/�3>

�*/#�#�1 ���.$)"' ��'�..;�)�( � ExampleInstrumentedTest;��))*/�/ ��2$/#��
@RunWith(AndroidJUnit4::class) �))*/�/$*)>��)�-*$��+- . )/'4�0. . ��)$/�U !*-
$)./-0( )/ ��/ ./.>��#$.��))*/�/$*)�/ ''.���)$/�I��)�;�(*- �$(+*-/�)/'4;�.*( 
�)�-*$���/0�$*�./06�!*-�-0))$)"�/ ./.�I�/#�/�/#$.��'�..��*)/�$).�/ ./��*� �/#�/
.#*0'��� �-0)��.�+�-/�*!��)�$)./-0( )/ ��/ ./>

�*/#� �$/$*).�*! ExampleInstrumentedTest #�1 �*) �( /#*��K*-�!0)�/$*);�$)
�*/'$)L>�
/�$.���'' � useAppContext();��)��$/�$.�(�-& ��2$/#�/# @Test �))*/�/$*)>��
/ ./��'�..���)��*)/�$)�*) �*-�(*- �*!�/# . @Test ( /#*�.F!0)�/$*).>��# )�$/
�*( .�/$( �/*�-0)�/# �/ ./.;��)�-*$���/0�$*�2$''=

J �- �/ ��)�$)./�)� �*!�4*0-�/ ./��'�..
J ��''�*) �*!�/# @Test ( /#*�.F!0)�/$*).�*)�/#�/�$)./�)� 
J �- �/ ��)*/# -�$)./�)� �*!�4*0-�/ ./��'�..
J ��''��)*/# -�*!�/# @Test ( /#*�.F!0)�/$*).�*)�/#�/�) 2�$)./�)� 
J �)��.*�*);�0)/$'��''�*!�/# @Test ( /#*�.F!0)�/$*).�#�1 ��  )� 3 �0/ �
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The Test Code

�*?�2#�/�$. useAppContext() / ./$)"B


)�/-0/#;�$/�$.�)*/�/ ./$)"�1 -4�(0�#>

� �2$''� 3+'*- �2#�/�� Context $. ���$/�'�/ -�$)�/# ��**&>��*-�/# �(*( )/;�/�& �$/�*)
!�$/#�/#�/�/#$.��*� �$.=

J �$)�$)"�*0/�2#�/�*0-��++'$��/$*)�
��$.;��4���''$)" getPackageName() *)��
Context

J �*)7-($)"�2# /# -�$/�(�/�# .�/# � 3+ �/ ��1�'0 �*!
com.commonsware.jetpack.hello

assertEquals() $.�.0++'$ ���4���)$/�U��)��2$''�!�$'�/# �/ ./�$!�/# �/2*�1�'0 .��- �)*/
 ,0�'>

� �2$''� 3+'*- �(0�#�(*- ���*0/���)$/�U��)��#*2�/*�2-$/ �(*- � '��*-�/ �/ ./.
(0�#�'�/ -�$)�/# ��**&>

How You Run Them

�*-���.$)"' �/ ./�( /#*��*-�!0)�/$*);�4*0�2$''�)*/$� ���/-$�)"' @+�$-�D-0)E�$�*)�$)�/# 
D"0// -E��- ��*!�/# ��*� � �$/*-=

�#!/,��IC9��(�,)#���./�#)8��")1#(!�
(-.,/'�(.�����-.�#(��).&#(
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�'$�&$)"�/#�/�2$''��''*2�4*0�/*�-0)�/#�/�$)�$1$�0�'�/ ./�( /#*�F!0)�/$*)>��-;
*+/$*)�''4;�4*0�2$''�� ���' �/* � �0"�/#�/�/ ./�( /#*�>

�#!/,��ID9��(�,)#���./�#)8��")1#(!��)*<�*���(/� ),��/((#(!�����-.��/(�.#)(

�$($'�-'4;�/# - �$.���D-0)E�$�*)�$)�/# �"0// -�) 3/�/*�/# ��'�..�)�( ;�/*�-0)��''�*!�/# 
/ ./�!0)�/$*).�$)�/# ��*/'$)�/ ./��'�..>��*-�����1���'�..;�/# ��'�..@' 1 '�/ ./�$�*)�$.��
D�*0�' @-0)E�+�$-�*!�*1 -'�++$)"�"-  )�/-$�)"' .=

�#!/,��IE9��(�,)#���./�#)8��")1#(!�
(-.,/'�(.�����-.�#(���0�

K�#4�$.�/# - ����$6 - )� B �.&��**"' >L
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�*-�.(�'' -�+-*% �/.;�/#*. �(�4�.08� >��*-�'�-" -�+-*% �/.;�4*0���)�. /�0+����0./*(
D-0)��*)7"0-�/$*)E�/#�/���)�-0)��''�*!�/# �$)./-0( )/ ��/ ./.�$)�4*0-�+-*% �/;�!*-
 3�(+' >�� �2$''�.  �/#$. (0�#�'�/ -�$)�/# ��**&>

What the Test Results Look Like

�# )�4*0�-0)���/ ./�( /#*��*-���/ ./��'�..;�-�/# -�/#�)�!*�0.$)"�*)�/# �*0/+0/�$)
/# � (0'�/*-�*-�� 1$� ;�4*0�2$''�!*�0.�$)./ ���*)�/# �D�0)E�1$ 2�$)��)�-*$���/0�$*>
�#$.�2$''�.#*2�4*0�2#$�#�/ ./.�.0��  � ���)��2#$�#�/ ./.�!�$' �>

�# �)$� �+ *+' �2#*��- �/ ���)�-*$���/0�$*� ' �/ ��/*�2-$/ �/ ./.�/#�/�.0��  �;��)�
�)�-*$���/0�$*C.�*0/+0/�2$''�- 9 �/�/#�/=

�#!/,��IF9��(�,)#���./�#)8��")1#(!��/���-- /&���-.���-/&.-

�*/ �/# �D�''�� ./.���.. �E�( ..�" �2$/#�/# �"-  )��# �&(�-&@$)@�$-�' �$�*)>
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!���/ ./�!�$'.�I�.0�#��.���(*�$7 ��1 -.$*)�*!�/# �.�(+' C.�/ ./��'�..�/#�/��*(+�- .
/# ��++'$��/$*)�
��/* this.is.wrong I�4*0�2$''�.  �/# �!�$' ��/ ./�$)���/-  �*)�/# 
' !/��)��� /�$'.�*!�2#�/�2 )/�2-*)"�*)�/# �-$"#/=

�#!/,��IG9��(�,)#���./�#)8��")1#(!���#&�����-.���-/&.-

��)$/��.. -/$*).;�.0�#��. assertEquals();�2$''�+-*1$� �.*( �� /�$'.��.�/*�2#�/�2 )/
2-*)";�.#*2)�$)���./��&�/-�� �$)�/# �/ ./�*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 testInstrumentationRunnertestInstrumentationRunner

���&�$) /# ��#�+/ -�*)��-��' ;�2 �.�2�/#$.�'$) �$)�/# defaultConfig �'*.0- =

testInstrumentationRunner "androidx.test.runner.AndroidJUnitRunner"

�# testInstrumentationRunner $)�$��/ .�2#�/��*� �.#*0'��� �0. ��/*� 3 �0/ �/# 
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��)$/�/ ./.�/# (. '1 .>��# �-0)) -�.#*2)�# - �$.�/# �./�)��-��-0)) -�!*-
$)./-0( )/ ��/ ./.>���-$*0.�/#$-�@+�-/4�/ ./$)"�/**'.�($"#/�#�1 �4*0�- +'�� �/#$.
1�'0 �2$/#�.*( ��'�..�!-*(�/# $-�'$�-�-4;�.*�/#$.�$.�)*/ �&1�3- /# �/ ./�-0)) -�/#�/�2 
0. >

The androidTestImplementationandroidTestImplementation Dependencies

�0�#���'$�-�-4�2*0'���'.*�.#*2�0+��.��) androidTestImplementation � + )� )�4�$)
/# �'$./�*!�� + )� )�$ .�!*-�/# �(*�0' >�� �#�1 ����*0+' �*!�/#*. ��'- ��4=

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

�# �*) �/#�/�$.�- �''4�- ,0$- ��$. androidx.test:runner>��#$.�$.�/# �'$�-�-4�/#�/
.0++'$ .�/# AndroidJUnitRunner �'�..��)��*/# -��*- ��'�.. .�!*-�2-$/$)"��)�
-0))$)"�*0-�$)./-0( )/ ��/ ./.>

�# �*/# -�*) �$. androidx.test.espresso:espresso-core>��#$.�$.�/# ��*- �*!
�.+- ..*;���+*2 -!0'�'$�-�-4�!*-�2-$/$)"���
�/ ./.>�	*2 1 -;�*0-� 3$./$)"
$)./-0( )/ ��/ ./��* .�)*/���/0�''4 /-� �.+- ..*;�.*�/#$.�+�-/$�0'�-�� + )� )�4�$.
0)) � ..�-4��/�/# �(*( )/>�� �2$''��*1 -��.+- ..* (0�#�'�/ -�$)�/# ��**&>

Unit Tests

�# �*/# -�/4+ �*!�/ ./.��- �0)$/�/ ./.>��# 4�/**�0. ���)$/U;�2#$�#���0. .�.*( 
�*)!0.$*)�2# )�� 1 '*+ -.�/-4�/*�� / -($) �/# ��$6 - )� �� /2  )�/# 
$)./-0( )/ ��/ ./.��)��0)$/�/ ./.>

Where They Run

�)$/�/ ./.�-0)�$)��$)�*2.;�(����;�*-�
$)03;�)*/��)�-*$�>��)$/�/ ./.��- �/# �.�( 
.*-/.�*!�/ ./.�/#�/�4*0�2*0'��-0)�$)��)�*-�$)�-4���1��*-��*/'$)�+-*% �/�/#�/�#���)*
/$ .��/��''�/*��0$'�$)"��)�-*$���++.>

�*0���)�-0)�0)$/�/ ./.�*)�4*0-�*2)�� 1 '*+( )/�(��#$) >��*0���)��'.*��--�)" �/*
-0)�0)$/�/ ./.�*)����
�. -1 -�*-�.*( �.$($'�-� )1$-*)( )/>

� ��0. �0)$/�/ ./.��1*$����'*/�*!�/# �2*-&�$)�" //$)"��*� �*1 -�$)/*��)��)�-*$�
 )1$-*)( )/;�0)$/�/ ./.���)�-0)�(*- �,0$�&'4>��'0.;���� 1 '*+( )/�(��#$) �*-��

. -1 -�$.�'$& '4�/*�� �!�./ -�/#�)��)�-*$��#�-�2�- ;��)�� 1 )�/# ��)�-*$�� (0'�/*-
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���.�.*( ��(*0)/�*!�-0)/$( �*1 -# ��>

What You Can Test

�*0���)�/ ./�4*0-�)*)@�)�-*$���0.$) ..�'*"$��!�$-'4� �.$'4;�%0./�0.$)"�./�)��-����)$/
/ ./.>�	*2 1 -;��)4��*� �/#�/�0. .��)�-*$�@- '�/ ���'�.. .�$.�"*$)"�/*�#�1 ��
+-*�' (;�/#*0"#>

�*0���)�" /�+�./�/#$.�.*( 2#�/��4�/# �0. �*!�(*�&$)"� )"$) .;�.0�#��.��*�&$/*>
�# 4��''*2�4*0�/*��- �/ �D!�& E��)�-*$��*�% �/.���. ��*)�- �'��)�-*$���'�.. .;�2# - 
4*0�/ ��#�/# �(*�&.�#*2�/*�- .+*)��/*�+�-/$�0'�-�( /#*����''.>

What the Starter Project Has

�0-�./�-/ -�+-*% �/�#�.���.$($'�-�. /�*!�./06�!*-�0)$/�/ ./.��.�$/��$��!*-�$)./-0( )/ �
/ ./.;�2$/#�.*( �(*�$7��/$*).>

J �# - �.�$)./-0( )/ ��/ ./.�"*�$)��) androidTest/ .*0-� �. /;�0)$/�/ ./.�"*
$)�� test/ .*0-� �. />

J 
)�/# - ;��.�2$/#�/# androidTest/ .*0-� �. /;�/# - �$.�� java/ �$- �/*-4��)�
� com.commonsware.jetpack.hello +��&�" >��)�;�*)� ��"�$);�/# - �$.��
.$)"' ��'�..;�/#*0"#�/#$.�/$( �$/�$.�)�( � ExampleUnitTest>

The Annotations and the Test Code

�)� ��"�$);�/# ��'�..�2$''� $/# -�� �$)���1��*-��*/'$)=

packagepackage com.commonsware.jetpack.hellocom.commonsware.jetpack.hello

importimport org.junit.Testorg.junit.Test

importimport org.junit.Assert.*org.junit.Assert.*

/**
* Example local unit test, which will execute on the development machine (host).
*
* See [testing documentation](http://d.android.com/tools/testing).
*/

classclass ExampleUnitTestExampleUnitTest {
@Test
funfun addition_isCorrect() {

assertEquals(4, 2 + 2)
}

}
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packagepackage com.commonsware.jetpack.hellocom.commonsware.jetpack.hello;

importimport org.junit.Testorg.junit.Test;

importimport staticstatic org.junit.Assert.*;

/**
* Example local unit test, which will execute on the development machine (host).
*
* @see <a href="http://d.android.com/tools/testing">Testing documentation</a>
*/

publicpublic classclass ExampleUnitTestExampleUnitTest {
@Test
publicpublic void addition_isCorrect() {

assertEquals(4, 2 + 2);
}

}

�)$/�/ ./��'�.. .��*�)*/�)*-(�''4�" /�� @RunWith �))*/�/$*)>�	*2 1 -;�2 �./$''�+0/
@Test �))*/�/$*).�*)�/# �( /#*�.�*-�!0)�/$*).�/#�/��*)/�$)�/# �/ ./.�/*�� �-0)>


)��*/#���1���)���*/'$);�/# �/ ./.�0. ���)$/C. assertEquals() /*��*(+�- �/2*�1�'0 .
!*-� ,0�'$/4>��#$.�/$( ;�/# �/ ./�$.�/*��*)7-(�/#�/�S�\�S� ,0�'.�U>��#$.�/ ./�0.0�''4
.0��  �.>

How You Run Them

�*0���)�-0)�0)$/�/ ./.�$)�(0�#�/# �.�( �2�4��.�4*0�-0)�$)./-0( )/ ��/ ./.=

J �'$�&�/# �D-0)E�$�*)�) 3/�/*���/ ./�( /#*�F!0)�/$*)�/*�-0)�$/��'*) 
J �'$�&�/# �D-0)E�$�*)�) 3/�/*���/ ./��'�..�/*�-0)��''�*!�$/.�/ ./��*� 
J � /�0+���D-0)��*)7"0-�/$*)E�/*�-0)��''�*!�4*0-�0)$/�/ ./.;�2#$�#�2 �2$''�.  

(0�#�'�/ -�$)�/# ��**&

What the Test Results Look Like

�# )�4*0�-0)�0)$/�/ ./.;�4*0�2$''�)*/�� �+-*(+/ ��!*-���� 1$� �*-� (0'�/*-�/*�-0)
/# (�*)>��)$/�/ ./.�-0)��$- �/'4�*)�4*0-�� 1 '*+( )/�(��#$) ;�)*/�*)��)��)�-*$�
� 1$� �*-� (0'�/*->

TOURING THE TESTS

115



�# 4�2$''�-0)�(0�#�!�./ -;��)��/# 4�2$''�+-*1$� �.$($'�-�*0/+0/�$)�/# �D�0)E�1$ 2�*!
�)�-*$���/0�$*=

�#!/,��IH9��(�,)#���./�#)8��")1#(!���-/&.-�) ��/���-- /&��(#.���-.-

The testInstrumentationtestInstrumentation Dependencies

�)4 testImplementation ./�/ ( )/�$)�4*0- dependencies $)�4*0-�(*�0' C.
build.gradle 7' �2$''�� ��*(+$' ��$)/*�4*0-�/ ./.��)���1�$'��' �!*-�0. >��# �*) 
� !�0'/ testImplementation � + )� )�4�$. junit:junit;�2#$�#�+0''.�$)�/# ���)$/
�'�.. .>
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Introducing Jetpack

�#$.��**&�$.�/$/' ��D�' ( )/.�*!��)�-*$��� /+��&E>�� /;�2 �#�1 �)*/�4 /��$.�0.. �
� /+��&��/��''>��*;�$/C.���*0/�/$( �/#�/�2 �.�2�2#�/�� /+��&�$.��)��2#�/�$/�#�.�/*��*
2$/#��)�-*$���++�� 1 '*+( )/;�4*0-�!0/0- �+-*% �/.;��)��/# �- ./�*!�/#$.��**&>

What, Exactly, is Jetpack?

� /+��&?�$.����-�)��)�( >


)�SQRY;��**"' � ' �/ ��/*�0. �/# �/ -(�D� /+��&E�/*�- ! -�/*���.  ($)"'4@-�)�*(
�*'' �/$*)�*!��)�-*$��/ �#)*'*"$ .��)��/**'.>�
)�(�)4�- .+ �/.;�/# �*)'4�/#$)".�/#�/
/#*. �/ �#)*'*"$ .��)��/**'.�#�1 �$)��*((*)�$.=

J �# 4��- �$)1*'1 ��$)��)�-*$���++�� 1 '*+( )/
J �**"' �/#$)&.�/#�/�/# 4��- �+�-/�*!�� /+��&

�# - �$.�)*�.$)"0'�-�D� /+��&E�/**'�*-�'$�-�-4>�
)�!��/;�*0/.$� �*!�/# ��*1 -��)��/# 
�*)/ )/.�*!�/#$.��#�+/ -;�D� /+��&E�2$''�)*/�� �0. ��(0�#��.���/ -(�$)�/#$.��**&;��.�$/
!*�0. .�*)�2#�/�$. #( � /+��&�(*- �.*�/#�)�� /+��&�$/. '!>

Um, OK, So, What’s the Point?

�# �7-./��)�-*$��� 1$� .�.#$++ ��/*�/# �+0�'$��$)���/*� -�SQQY>��0�'$���)�-*$���++
� 1 '*+( )/�#����  )�"*$)"�*)�!*-���*0/���4 �-�+-$*-�/*�/#$.;�2$/#�/# �7-./�+- 1$ 2
- ' �. .��)���)�-*$�������$/.��1�$'��' �$)�SQQX>��**"' �#����  )�2*-&$)"�*)
�)�-*$���++.�!*-���2#$' �+-$*-� 1 )�/*�/#�/�+- 1$ 2�- ' �. >


)�.#*-/;��)�-*$���++�� 1 '*+( )/�#�.��  )��-*0)��!*-���2#$' >
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�'*)"�/# �2�4;�(�)4�/ �#)$,0 .��)���++-*��# .�2 - �/-$ ���)���$.��-� �>���)4
+-*"-�(($)"�+�// -).�2 - ��++'$ �;�- % �/ �;��)��- +'�� �>���)4��
�� .$").�2 - 
-*'' ��*0/�/*�"- �/�!�)!�- ;�*)'4�/*�� �.#0)/ ���.$� �$)�!�1*-�*!�4 /�) 2��
�� .$").>
�)��.*�*)>��)�-*$���++�� 1 '*+( )/�#�.���'*/�*!�#$./*-4;��)��2#$' �.*( �*!�/#�/
#$./*-4�- (�$).�- ' 1�)/�/*��4;���'*/�*!�$/�$.�%0./���""�" >

� /+��&�$.���2�4�*!�/#$)&$)"���*0/��)�-*$���++�� 1 '*+( )/�/#�/��0(+.�.*( �*!
/#�/���""�" >

�# �!*�0.�*!�� /+��&�I��)��/#$.��**&��4� 3/ ).$*)�I�$.�*)�/# ��0-- )/
- �*(( )� ��+-��/$� .�$)��)�-*$�>�� �/-4�/*�$")*- �(*./�*!�/# �#$./*-4;�*-��/�' �./
+0/�$/�$)�$/.��++-*+-$�/ �+'�� >�
)./ ��;�2 �/-4�/*�# '+�4*0��0$'��0.$)"�0+@/*@��/ 
�++-*��# .;��4+�..$)"�/# ��++-*��# .�*!�4 ./ -4 �->

Key Elements of Jetpack

�*/� 1 -4/#$)"�$)�/# �� /+��&�$.�*!� ,0�'�$(+*-/�)� >��#$.��**&�!*�0. .�*)�/#*. 
 ' ( )/.�/#�/��- ��*((*)+'�� �!*-�(*./�*-�$)�-4��)�-*$���++.�*-��- �/$ ���'*. '4
/*�*/# -��*((*)+'�� ��)�-*$���++�� 1 '*+( )/�./ +.>

AppCompat

�.�2�.�( )/$*) �� �-'$ -�$)�/#$.��#�+/ -;��)�-*$��$.�*1 -�RQ�4 �-.�*'�>��)�-*$�
�#�)" .�2$/#� 1 -4�- ' �. >

	*2 1 -;��)�-*$��� 1$� .��*�)*/�" /�1 -4�(�)4����0+��/ .�!-*(�/# $-
(�)0!��/0- ->��1 )�/# �� ./�($"#/�*)'4�" /�0+��/ .�!*-�S@T�4 �-.;��)��/# - ��- 
+' )/4�/#�/ (�0�, " /��)�0+��/ >��.���- .0'/;��)�-*$��0. -.�0. ���2$� �-�)" �*!
�)�-*$�����1 -.$*).>��#$' �/# ��#�)" .�!-*(�- ' �. �/*�- ' �. �(�4�� �.(�''�*-�(�4
� �'�-" ;�/# ��*(�$) ���#�)" .�!-*(�*'� -�1 -.$*).�*!��)�-*$��/*�) 2 -�*) .���)�� 
1�./>

�++�*(+�/�/-$ .�/*�# '+>�
/�"$1 .�0.��)���
�!*-�*0-���/$1$/$ .��)��!-�"( )/.�/#�/
- . (�' .�/# �'�/ ./@�)�@"- �/ ./�1 -.$*)�*!��)�-*$�>��# )�4*0-��++�-0).�*)�*'� -
� 1$� .;��++�*(+�/�/-$ .�/*�7''�$)�/# �"�+.�*!��
�!0)�/$*)�'$/4�2# - �$/���)>��#$' 
0.$)"��++�*(+�/�(�& .�4*0-�������'*/�'�-" -��)��(�& .��++�� 1 '*+( )/�(*- 
�*)!0.$)";�(�)4�� 1 '*+ -.��- �"-�/ !0'�!*-�/# ����&2�-�.@�*(+�/$�$'$/4�/#�/�$/
*6 -.>

� �2$''��$1 �(*- ��  +'4�$)/*�2#�/��++�*(+�/�$.;��)��$/.�- '�/$*).#$+�/*�4*0-��++;
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$)��)�0+�*($)"��#�+/ ->

Fragment

��'�4*0/��* .�)*/� 3$./�*)�$/.�*2)>��*( /#$)"�#�.�/*��--�)" �/*�0. ���'�4*0/�- .*0-� 
�)��.#*2�$/�*)�/# �.�-  )>�� �.�2�$)�/# �+- 1$*0.��#�+/ -.�/#�/��) Activity ��)�� 
0. ��!*-�/#�/;��)��2 �2$''�./�-/�/# - �!*-�.  $)"�#*2�/*��0$'���)�-*$��0. -�$)/ -!�� .>

	*2 1 -;�$)�(�)4���. .;�4*0�2$''�2$)��0+�0.$)"�!-�"( )/.�!*-�'*��$)"��)�
�$.+'�4$)"�4*0-�'�4*0/�- .*0-� .>��-�"( )/.��- �2-�++ -.��-*0)��'�4*0/�- .*0-� .
�)��/# $-�2$�" /.>���)4��++.�($"#/��*).$./�*!���.$)"' ���/$1$/4;�2$/#� ��#��$6 - )/
D.�-  )E�� $)"�- +- . )/ ���4���!-�"( )/�/#�/�0. .��..*�$�/ ��'�4*0/�- .*0-� .��)�
�*� >��# �0. -;��.�+�-/�*!�0.$)"�/# ��++;�2$''�.2$/�#�!-*(�!-�"( )/�/*�!-�"( )/��.
)  � ��I�!*-� 3�(+' ;��'$�&$)"����0//*)�($"#/���0. ��)*/# -�!-�"( )/�/*�� �.#*2)
*)�/# �.�-  )>

� �2$''�'**&��/�!-�"( )/. ���$/�'�/ -�$)�/# ��**&>

Navigation

�#$' �.*( ��++.�($"#/�#�1 �%0./�*) �.�-  )�*!�$)!*-(�/$*);�(*./�#�1 �(*- �/#�)
*) >��. -.��'$�&�*)�2$�" /.��)���- �/�& )�/*�*/# -�.�-  ).>��. -.�/# )�+- ..�/# 
������0//*)��)��- /0-)�/*�/# �.�-  )�/# 4�#����  )�*)�*-$"$)�''4>��)��.*�!*-/#>

� �#�1 �#���2�4.�*!����*(+'$.#$)"�/#$.�.*-/�*!�)�1$"�/$*)�.$)� ��)�-*$�C.
$)/-*�0�/$*)>�	*2 1 -;�$/�$)1*'1 .���1�F�*/'$)��*� ;��)��.*( /$( .�,0$/ ����$/�*!�$/;
!*-��*(+' 3�$)/ -��/$*).>��**"' �&  +.�/-4$)"�/*�(*1 �.*( �*!�/#�/�.*-/�*!�2*-&�$)/*
- .*0-� .;�2# - �$/���)>

�# ���1$"�/$*)�'$�-�-4�+-*1$� .���2�4�/*�� �'�- �#*2�/*�(*1 �!-*(�.�-  )�/*�.�-  )
1$��- .*0-� .;�2$/#���) 2� �$/*-�$)��)�-*$���/0�$*�/*��..$./�$)�� 7)$)"�/#*. 
- .*0-� .��)��� +$�/$)"�4*0-�)�1$"�/$*)�9*2>

� �2$''� 3+'*- �/#$.���1$"�/$*)�'$�-�-4��.�+�-/�*!�*0-��$.�0..$*)�*! !-�"( )/.>

Lifecycles, ViewModel, and LiveData

�*./��)�-*$��� 1$� .��- �+#*) .�*-�/��' /.>��# . ���)�� �# '��$)�+*-/-�$/�*-
'�)�.��+ >�� ''@2-$// )��++.��++ �-�/*�. �(' ..'4�/-�).$/$*)�� /2  )�/# �/2*��.�/# 
0. -�-*/�/ .�/# �.�-  )>
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)�- �'$/4;�.�-  )�-*/�/$*).��)��*/# -�/4+ .�*!�D�*)7"0-�/$*)��#�)" .E��- ��(*)"�/# 
(*./��))*4$)"��.+ �/.�*!��)�-*$���++�� 1 '*+( )/>�
/�/0-).�*0/�/#�/�*0-���/$1$/$ .
�)��!-�"( )/.�#�1 �D'$! �4�' .E;��)��/# 4��*( ��)��"*�)*/�*)'4���. ��*)�0. -
)�1$"�/$*)��0/��'.*�/# . ��*)7"0-�/$*)��#�)" .>��  +$)"�*0-�./�/ ��.�/# �0. -
-*/�/ .�/# �.�-  )�$.�$(+*-/�)/;��.�0. -.�" /�$--$/�/ ��$!�2 �'*. �./06>

�*�/#�/� )�;��**"' �)*2���4.�*6 -.�/2*�� /+��&�+$ � .�/*�# '+�2$/#�/#$.=

J �+ �$�'��*� �!*-�� �'$)"�2$/#�'$! �4�' .
J � ViewModel �'�..�/#�/�# '+.�(�$)/�$)�*0-�./�/ ���-*..��*)7"0-�/$*)��#�)" .

�*-�.*( �� 1 '*+ -.;��*)7"0-�/$*)��#�)" .��- �/# �(*./��))*4$)"�/#$)"�$)��)�-*$�
�++�� 1 '*+( )/>��*-�*/# -.;�$/�$.�/#- ��.>�� �)  ��/*��*�2*-&�*)����&"-*0)�
/#- ��.�/*�&  +�*0-��
�D- .+*).$1 E;���� +/$)"��)��+-*� ..$)"�0. -�$)+0/�2#$' �/#�/
���&"-*0)��2*-&�$.�*)"*$)">��#$.�$.���+�$)�/*�(�)�" �$)�$/.�*2)�-$"#/;��)�
�*)7"0-�/$*)��#�)" .�(�& �$/�/#�/�(0�#�(*- ��$8�0'/> LiveData *�% �/.�I�# '���4
*0- ViewModel I�(�& �$/�.*( 2#�/� �.$ -�/*��*�2*-&�$)����&"-*0)��/#- ��.�2#$' 
)*/�'*.$)"�/-��&�*!�/#�/�2*-&�$!�/# �0. -�-*/�/ .�/# �.�-  );�!*-� 3�(+' >


)�/#$.��**&;�2 �2$''� 3+'*- ViewModel �)��'$! �4�' �#�)�' -. �.�2 ''��. LiveData
�)��/#- ��.>

Room

��)4��++.�)  ������/���. �*)�/# �� 1$� >��*( /$( .;�/#�/�$.�/# �D.4./ (�*!�- �*-�E;
�.�/# ���/��$.�*)'4�*)�/# �� 1$� >��*( /$( .;�/# ���/���. �. -1 .��.�(*- �*!���'*��'
���# ;�!*-���/��/#�/�2 �*�/�$) ��!-*(���. -1 -�*-�!*-���/��/#�/�2 �)  ��/*�" /�/*��
. -1 ->

�)�-*$��#�.�#�����- '�/$*)�'���/���. ;���'' ����
$/ ;�$)�$/.�����.$)� �/# �� "$))$)">
	*2 1 -;�/# �./�)��-���)�-*$����
.�!*-�2*-&$)"�2$/#�/#$.���/���. ��- ����$/��-0� 
�4�(*� -)�./�)��-�.>��*�/#�/� )�;��**"' �#�.��- �/ ���**(;���'$"#/2 $"#/�*�% �/
2-�++ -��-*0)����
$/ ���/���. .;�/*�.$(+'$!4�4*0-���/���. �
F�>��**(��'.*�2*-&.
)$� '4�2$/# LiveData;�/*�# '+�4*0��*�4*0-���/���. �
F��*)����&"-*0)��/#- ��.>

� �2$''� 3+'*- �/# ���.$�.�*!��**( (0�#�'�/ -�$)�/# ��**&>

WorkManager

��)4�/$( .;�/# �2*-&�/#�/�2 �)  ��/*��*�*)����&"-*0)��/#- ��.�#�.�/*�� 
+ -!*-( ��$)�) �-@- �'�/$( >��0/�.*( /$( .�/# �2*-&�/#�/�2 �)  ��/*��*���)
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#�++ )�/*/�''4�$)� + )� )/'4�!-*(�2#�/�/# �0. -�(�4�K*-�(�4�)*/L�� ��*$)"�$)�*0-
�
>��*�2#$' ���D+0''�/*�- !- .#E��
�*+ -�/$*)�- ,0$- .�0.�/*��*���- !- .#�-$"#/�)*2;��
+ -$*�$��- !- .#�!-*(�/# �. -1 -�($"#/�#�++ )� 1 -4�! 2�#*0-.;� 1 )�$!�/# �0. -�$.
)*/�$)�/# ��++�-$"#/�)*2>

�#$' �/# - �#�1 ��  )�(�)4�.*'0/$*).�*1 -�/# �4 �-.�!*-�/#$.�+-*�' (;��**"' �$.
./  -$)"�0.�/*2�-�. WorkManager -$"#/�)*2>�� ���)�/ ��# WorkManager ��*0/
���&"-*0)��2*-&�/*�� �+ -!*-( �;�/# )�.�# �0' �/#�/�2*-&�/*�*��0->��#�/�.�# �0' 
($"#/�� ���. ��$)�+�-/�*)�/$( �KD�*�$/�.**)E;�D�*�$/� 1 -4�! 2�#*0-.E;� /�>L>��#�/
.�# �0' �($"#/�� ���. ��$)�+�-/�*)�/# �./�/ �*!�/# �� 1$� �KD�*�$/�2# )�/# �� 1$� �$.
*)����#�-" -E;�D�*�$/�2# )�/# �� 1$� �$.�*)��$�$E;� /�>L>��# ); WorkManager 2$''
�--�)" �/*��*�/# �2*-&;� 1 )�$!�/# �0. -�' �1 .�*0-��
>

� �2$''� 3�($) WorkManager /*2�-�.�/# � )��*!�/# ��**&>

Android KTX

�# ��)�-*$������$.���. ��*)���1�;��)��$/�#�.���!�$-'4�/4+$��'���1����
;��'� $/�*) �2$/#
��1�-$ /4�*!�+�// -).;���. ��$)�+�-/�*)�/# ��" �*!�/# ��*� >

�*/'$)�$.��**"' C.�- �*(( )� ��'�)"0�" �!*-��)�-*$��� 1 '*+ -.�"*$)"�!*-2�-�;
2$/#���1��� $)"�- ' "�/ ��/*�/# �����$/. '!>��#$.�$.�.$($'�-�/*�#*2��++' �./  -.
� 1 '*+ -.�/*2�-�.��2$!/;�2$/#���% �/$1 @��� $)"�0. ��*)'4�.+*-��$��''4>

�) �*!��*/'$)C.�! �/0- .�$.�/# �D 3/ ).$*)�!0)�/$*)E>��#$.�$.���2�4�!*-���'$�-�-4�/*����
!0)�/$*).�K��1��( /#*�.L�/*�.*( �*�4� '. C.���1�F�*/'$)��'�..>��*-�� 1 '*+ -.�0.$)"
/# ��'�..;�/# � 3/ ).$*)�!0)�/$*).��- �. �(' ..'4�$)/ "-�/ ��2$/#�/# �!0)�/$*).�/#�/
2 - �+�-/�*!�/# ��'�..�!-*(�/# �*0/. />

�)�-*$������$.����*'' �/$*)�*!�.0�#� 3/ ).$*)�!0)�/$*).;�� .$") ��/*�(�& ��*((*)
�.+ �/.�*!�/# ��)�-*$���������$/� �.$ -�/*�0. >

� �2$''�.  ��)�-*$�������*� �.+-$)&' ��/#-*0"#*0/�/#$.��**&>

�*0���)�' �-)�(*- ���*0/� 3/ ).$*)�!0)�/$*).�$)�/# �O�3/ ).$*)
�0)�/$*).O��#�+/ -�*! �&�'�(.-�) ��).&#(A
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Testing

�*�.*!/2�- �+-*% �/�$.��*(+' / �2$/#*0/�/ ./$)">�� �#�1 ��'- ��4�.  )�#*2��)�-*$�
+-*% �/.���)�#�1 �$)./-0( )/ ��/ ./.��)��0)$/�/ ./.>�� ��- �"$1 )�./0��/ ./.�2# )�2 
�- �/ �*0-�+-*% �/;�%0./�/*�" /�0.�"*$)";��0/�2 �2$''�)  ��/*�2-$/ ���'*/�(*- �/ ./.
� !*- �2 ��- ��*) >

� �2$''�� � 3+'*-$)"�/ ./$)"�(*- '�/ -�$)�/# ��**&>

Compose

�# �(*./�- � )/�(�%*-����$/$*)�/*�/# �� /+��&�$. � /+��&��*(+*. >

� /+��&��*(+*. �$.���) 2�2�4�*!�$(+' ( )/$)"�0. -�$)/ -!�� .�$)��)�-*$�>�
)� 6 �/;
$/�$.����*/'$)��*(�$)@.+ �$7��'�)"0�" �K��
L�!*-�$(+' ( )/$)"�0. -�$)/ -!�� .>�
/
- +'�� .�/#$)".�'$& �'�4*0/�- .*0-� .�2$/#�+0- ��*/'$)��*� >�
)�/# ��*($)"�4 �-.;�$/�$.
'$& '4�/#�/��*(+*. �2$''�� �*( ���1 -4�$(+*-/�)/�+�-/�*!�/# ��)�-*$��� 1 '*+( )/
 �*.4./ (>

	*2 1 -;��*(+*. �*)'4�- � $1 ����./��' �R>Q>Q�- ' �. �$)��0'4�SQSR>��#$' �$/���)�� 
0. ��!*-�.#$++$)"��++.;�$/��* .�#�1 ���!�$-�)0(� -�*!��0".�2#$�#�(�4�$(+ � �4*0-
+-*"- ..>�
)����$/$*);�*)'4���/$)4�!-��/$*)�*!�/# �2*-'�C.��)�-*$���
.��- ��- �/ �
0.$)"��*(+*. �/*��4;��)��*)'4���/$)4�!-��/$*)�*!�/# �2*-'�C.�&)*2' �" �*!��)�-*$�
�++�� 1 '*+( )/�� )/ -.��-*0)���*(+*. >

�#$.��**&��* .�)*/��*1 -��*(+*. >��*0�2$''�2�)/�/*�&  +��)� 4 �*)�#*2�-�+$�'4
�*(+*. �" /.���*+/ ���4�� 1 '*+ -.��)��(�& �+'�).�/*�' �-)��*(+*. ��/�/# 
�++-*+-$�/ �/$( >

What Came Before: the Android Support Library

��)4�*!�/# ���+��$'$/$ .�� .�-$� ��# - ��.�� $)"�+�-/�*!�� /+��&�#�1 � 3$./ ��!*-��
2#$' ;�$)�.*( ���. .�!*-�(�)4�4 �-.>

�# ��$"" ./��#�)" �2$/#�� /+��&�I�� .$� .�/# ��-�)�$)"�I�$.�/# �. /�*!�'$�-�-$ .
/#�/�2 �0. >��# �� /+��&�'$�-�-$ .��- ��''�D�)�-*$��E�'$�-�-$ .;�2# - �2 �2$''�� 
- ! --$)"�/*�'$�-�-$ .��)����1��+��&�" .�/#�/�#�1 androidx $)�/# $-�)�( .>

�-$*-�/*�� /+��&;�2 �#�����. /�*!�'$�-�-$ .�/#�/� 1*'1 ��*1 -�/# �4 �-.;�2$/#���1�-$ /4�*!
)�($)"�.�# ( .�!*-�'$�-�-$ .��)����1��+��&�" .>��0�#�*!�2#�/�$.�$)�/# �� /+��&
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*-$"$)�/ ��$)�2#�/�2 ���'' ��/# ��)�-*$���0++*-/�
$�-�-4>��*( ���( �!-*(�/# 
�-�#$/ �/0- ��*(+*) )/.;�2#$�#�2�.��)*/# -�!�($'4�*!�'$�-�-$ .>

�$)� ��**"' �� �0/ ��� /+��&�$)���4�SQRY;��)4/#$)"�2-$// )�+-$*-�/*�/#�/�2*0'��� 
- ! --$)"�/*�/# . �*'� -�'$�-�-4��*'' �/$*).>��*./�*!�2#�/�2�.�$)�/#*. �'$�-�-$ .�#�.
�  )�- +'�� ���4��)�-*$��� ,0$1�' )/.;�/#*0"#�)*/� 1 -4/#$)">��#$.�2$''���0. �.*( 
�(*0)/�*!��*)!0.$*);�+�-/$�0'�-'4�.$)� ���.$)"' ��)�-*$��+-*% �/���))*/� �.$'4
�*(�$) �/# �*'� -�'$�-�-$ .�K�0++*-/�
$�-�-4��)���-�#$/ �/0- ��*(+*) )/.L��)��/# 
�)�-*$���'$�-�-$ .>

�.���- .0'/;�+�-/$�0'�-'4��.�4*0�' �-)��)�-*$���++�� 1 '*+( )/;�$/�2$''�# '+�$!�4*0
&)*2�/# ���/ .�!*-�4*0-� �0��/$*)�'�(�/ -$�'.��)��*)'$) �- .*0-� .>��# ) 1 -�4*0
.  �����/ �+-$*-�/*���4�SQRY�I��)�� 1 )�!*-�.*( �./06��!/ -�/#�/���/ �I�%0./�� �-�$)
($)��/#�/�4*0�(�4�)  ��/*��*)1 -/�.*( �*'� -�'$�-�-4��)����1��+��&�" �)�( .�$)/*
/# $-��)�-*$��� ,0$1�' )/.>
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Introducing the Sampler Projects


/�$.�/$( �/*�(*1 �+�./�2#�/��)�-*$���/0�$*�"$1 .�4*0��4�� !�0'/�!*-���) 2�+-*% �/
�)��./�-/�.  $)"�#*2�2 ���)�����*0-�*2)�./06�/*�/# . �+-*% �/.>

�*�/#�/� )�;�/#$.��**&�#�.���+�$-�*!��)�-*$���/0�$*�+-*% �/.�/#�/��*)/�$)�/# ��*� 
.�(+' .�/#�/�2$''�� �.#*2)�$)�/# �- (�$)� -�*!�/# ��**&>��*0��- �2 '�*( �/*
�*2)'*���*) �*-��*/#�*!�/# . �+-*% �/.�/*�� ���' �/*�-0)�/# �.�(+' .�*)�4*0-�*2)
� 1$� .�*-� (0'�/*-.>

The Projects

�# �/2*�+-*% �/.��- �1 -4�.$($'�-;�$)�/ -(.�*!�/# ��)�-*$������! �/0- .�/#�/�/# 4
� (*)./-�/ >��# �+-$(�-4��$6 - )� =�*) �$.�$)��*/'$);��)��/# �*/# -�$.�$)���1�>��# 
- .*0-� .;�(�)$! ./.;��)��(0�#�*!�/# ��-��' ��0$'��7' .�2$''�� �/# �.�( ;��0/�/# 
.*0-� ��*� �2$''�� �$)�/# �+-*"-�(($)"�'�)"0�" �!*-�/# �+-*% �/=

J Sampler $.�$)��*/'$)
J SamplerJ $.�$)���1�

�#$.�2�4;�4*0���)��#**. �2#$�#�+-*% �/�/*�2*-&�2$/#;���. ��*)�2#$�#�+-*"-�(($)"
'�)"0�" �4*0�2�)/�/*�0. �!*-�4*0-�$)$/$�'��)�-*$��2*-&>�
)�" ) -�';�/# �- ./�*!�/# 
�**&�2$''�.#*2�4*0��*/#�/# ���1���)��/# ��*/'$)� �$/$*).�*!�/# ��*� ;�.*�4*0���)
�*(+�- ��)���*)/-�./�/# �/2*�'�)"0�" .��)���)�-*$�C.�.0++*-/�!*-� ��#>�
)
+�-/$�0'�-;�$!�4*0��- �) 2�/*��*/'$);�/# . ��*-- .+*)�$)"�.�(+' .���)�# '+�4*0�.  
#*2���1���++-*��# .�" /�/-�).'�/ ��$)/*��*/'$)>��*/ �/#�/�/# - �2$''�� ���! 2�.�(+' .
$)�/# �'�// -�#�'!�*!�/# ��**&�/#�/��- ��*/'$)@*)'4>

�# . �/2*�+-*% �/.��- �#*./ ��*) �$/
��=
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J �# ���1��+-*% �/�$.��/= #//+.=FF"$/'��>�*(F�*((*)."04F�2@% /+��&@%�1�
J �# ��*/'$)�+-*% �/�$.��/= #//+.=FF"$/'��>�*(F�*((*)."04F�2@% /+��&@&*/'$)

Getting a Sampler Project

� ' 1�)/�+*-/$*).�*!�/# Sampler +-*% �/.��- �.#*2)��$- �/'4�$)�/#$.��**&;�$)�'0�$)"
'$)&.�/*�/# ��$/
���� ��.$/ �2# - �4*0���)�1$ 2�/# �!0''�.*0-� �7' .>��*;�$!��''�4*0
2�)/�/*��*�$.�/*�- ���/# ��*� ;�4*0��*�)*/�)  ���)4/#$)"�(*- �/#�)�/#$.��**&��)���
� ���-*2. ->


!;�*)�/# �*/# -�#�)�;�4*0�2�)/�/*�-0)�/# �.�(+' ��*� ;�*-�+ -#�+.�(*�$!4�$/��.�+�-/
*!�4*0-�*2)� 3+ -$( )/.;�4*0�2$''�)  ��/*�" /�*) �*-��*/#�*!�/# Sampler +-*% �/.
*)/*�4*0-�� 1 '*+( )/�(��#$) ��)��$)/*��)�-*$���/0�$*>��*0���)��*�/#�/
�*(+' / '4�!-*(�$).$� ��)�-*$���/0�$*�$!�4*0�2$.#;�*-�4*0���)�" /�/# �.*0-� ��*� 
. +�-�/ '4��)��/# )�$(+*-/�$/�$)/*��)�-*$���/0�$*>

Direct From Android Studio

�)�-*$���/0�$*�#�.��0$'/@$)�.0++*-/�!*-��$/>��*0���)��*2)'*����)��$(+*-/����$/
+-*% �/�$)/*��)�-*$���/0�$*�1$���$' �_�� 2�_��-*% �/�!-*(�� -.$*)��*)/-*'�!-*(��)
 3$./$)"��)�-*$���/0�$*�2$)�*2>


!�4*0��- ��/�/# ��)�-*$���/0�$*�D2 '�*( E��$�'*";��'$�&�D�# �&�*0/�+-*% �/�!-*(
� -.$*)��*)/-*'E��)���#**. ��$/�!-*(�/# �( )0>�
!�4*0��'- ��4�#�1 ���+-*% �/�*+ )
$)��)�-*$���/0�$*;��#**. ��$' �_�� 2�_��-*% �/�!-*(�� -.$*)��*)/-*'�!-*(�/# �(�$)
( )0>
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�#$.�2$''��-$)"�0+���D� /�!-*(�� -.$*)��*)/-*'E��$�'*"��*3=

�#!/,��II9��(�,)#���./�#)�>��.� ,)'���,-#)(��)(.,)&?��#�&)!

�#**. �D�$/E�$)�/# �D� -.$*)��*)/-*'E��-*+@�*2)>��# );�$)�/# �D��
E�7 '�;�7''�$)�/# 
�$/���
�!*-�/# �+-*% �/�/#�/�4*0�2�)/�/*��'*) =

J ��1�= #//+.=FF"$/'��>�*(F�*((*)."04F�2@% /+��&@%�1�>"$/
J �*/'$)= #//+.=FF"$/'��>�*(F�*((*)."04F�2@% /+��&@&*/'$)>"$/


)�/# �D�$- �/*-4E�7 '�;�4*0���)�+-*1$� �/# �+�/#�/*�/# ��$- �/*-4�*)�4*0-
� 1 '*+( )/�(��#$) �2# - �4*0�2�)/�/*�+0/�/# �.*0-� ��*� >��#$.�)  �.�/*�� ��
) 2� (+/4��$- �/*-4;��0/�*/# -2$. �$/���)�� �2# - 1 -�4*0�2�)/>��# �!*'� -�$�*)
) 3/�/*�/#�/�7 '��2$''��-$)"�0+����$- �/*-4��#**. -�2$)�*2�/*�# '+�4*0�+$�&�*-��- �/ 
/# ��$- �/*-4�/#�/�4*0�2�)/�/*�0. >

�# );��'$�&�/# �D�'*) E��0//*)�/*��*2)'*���/# ��*� ��)��� "$)�$(+*-/$)"�$/�$)/*
�)�-*$���/0�$*>��!/ -���.#*-/�2#$' ;�4*0-�+-*% �/�2$''�/# )�� �*+ ) ��$)/*��)
�)�-*$���/0�$*�2$)�*2��)��� �- ��4�!*-�0. >
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Manually


!�4*0�+- ! -�/*�0. �*/# -�/**'.�/*�2*-&�2$/#��$/�- +*.$/*-$ .;�4*0��- �2 '�*( �/*��*
/#�/�/**>

Clone or Download

�.$)"�4*0-�!�1*-$/ ��$/��'$ )/;��'*) �/# �- +*.$/*-4�!-*(�$/.��..*�$�/ ����
=

J ��1�= #//+.=FF"$/'��>�*(F�*((*)."04F�2@% /+��&@%�1�>"$/
J �*/'$)= #//+.=FF"$/'��>�*(F�*((*)."04F�2@% /+��&@&*/'$)>"$/

Import

�# );�$)��)� 3$./$)"��)�-*$���/0�$*�2$)�*2;�4*0���)��#**. ��$' �_�� 2�_�
(+*-/
�-*% �/�/*��-$)"�0+���7' F�$- �/*-4��#**. ->��'/ -)�/$1 '4;�$!�4*0��- ��/�/# �2 '�*( 
�$�'*";��#**. �D
(+*-/��)� 3$./$)"�+-*% �/E�/*��-$)"�0+�/#�/�.�( ��#**. ->

� ' �/�/# ��$- �/*-4�$)/*�2#$�#�4*0��'*) ��*-�0)�
�+ ��/# ��$/�- +*;�/# )��'$�&���>

/�.#*0'��*+ )�0+�-$"#/�$)/*��)��)�-*$���/0�$*�2$)�*2>
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The Modules

���#�+-*% �/�#�.�/# �.�( �. /�*!�(*�0' .�K(*./'4L=

�#!/,��IJ9��(�,)#���./�#)8��(�,)#���#�18��")1#(!��)�/&�-

���#�(*�0' �- +- . )/.�*) �.�(+' ��++>��*( ��#�+/ -.�2$''�0. ���! 2�.�(+' ��++.>
�*( �.�(+' ��++.�2$''�� �0. ����-*..�(0'/$+' ��#�+/ -.>����#��#�+/ -�2$''�+*$)/�*0/
/# �(*�0' .�/#�/�$/�$.�.#*2$)"�4*0;�.*�4*0���)�.4)�#-*)$5 �4*0-�
���2$/#�2#�/�/# 
�**&�$.��*1 -$)">

Running the Samples

���#�(*�0' �$.�- ��4�/*�-0)A


)�/# �/**'��-;�/# - �$.����-*+@�*2)�'$./=

�#!/,��IK9��(�,)#���./�#)8��/(��)(6!/,�.#)(-��,)*<�)1(
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Part Two: Creating an App’s UI





Starting Simple: TextView and Button

�)�-*$��*6 -.���2$� ��..*-/( )/�*!��
� ' ( )/.>��*( ��- �+�-/�*!�/# ��)�-*$�����>
�/# -.��*( �!-*(�/#$-�@+�-/4�'$�-�-$ .>�
!�/# ��
� ' ( )/�$.�.*( /#$)"
�*((*)+'�� ;�.  )�$)�(0'/$+' �+'�/!*-(.�*-���
� )1$-*)( )/.;�/# )�$/�$.�'$& '4�/#�/
�)�-*$��#�.��)��)�'*"0 �*!�$/�.*( 2# - >

�0/;��.�/# �.�4$)"�"* .;�2 �(0./�' �-)�/*�2�'&�� !*- �2 ���)�-0)>

�*;�$)�/#$.��#�+/ -;�2 �2$''� 3+'*- �/# ���.$�.�*!��)�-*$�C.�2$�" /@��. ���
�.4./ (��4
'**&$)"��/�/2*� 3/- ( '4��*((*)�2$�" /.= TextView �)� Button>

First, Some Terminology


 /C.�./�-/�*6��4�� 7)$)"�.*( �/ -(.��.�/# 4�2$''�� �0. ��$)��)�-*$���++
� 1 '*+( )/�I��)�;��4� 3/ ).$*);�$)�/#$.��**&>

Widgets

�$&$+ �$��#�. ��)$� �� 7)$/$*)�*!���2$�" /=

��"-�+#$��'�2$�" /�K�'.*�"-�+#$��'��*)/-*'� ' ( )/�*-��*)/-*'L�$)���"-�+#$��'
0. -�$)/ -!�� �$.��)� ' ( )/�*!�$)/ -��/$*);�.0�#��.����0//*)�*-���.�-*''���->
�*)/-*'.��- �.*!/2�- ��*(+*) )/.�/#�/����*(+0/ -�0. -�$)/ -��/.�2$/#
/#-*0"#��$- �/�(�)$+0'�/$*)�/*�- ���*-� �$/�$)!*-(�/$*)���*0/��)
�++'$��/$*)>

K,0*/ �!-*(�/# �RU���4�SQSQ�1 -.$*)�*!�/# �+�" L
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��& ;�!*-� 3�(+' ;�/#$.��)�-*$��.�-  )=

�#!/,��IL9��(�,)#��L:C���..#(!-��**���,��(

	 - ;�2 �.  =

J ��1 -/$��''4@.�-*''$)"�'$./;�2$/#�-*2.��*)/�$)$)"�/2*�+$ � .�*!�/ 3/��)���)�$�*)
J ��. �-�#�7 '�;�2$/#���(�")$!4$)"�"'�..�$�*)��)����.+�� �/*�/4+ �$)���. �-�#

/ -(;��*)/�$) ��$)���-*0)� ��- �/�)"' 

�1 -4/#$)"�'$./ ����*1 �$.�(�� �*!�2$�" /.>��# �0. -�$)/ -!�� �!*-�(*./��)�-*$�
.�-  ).�$.�(�� �0+�*!�*) �*-�(*- �2$�" /.>

�#$.��* .�)*/�( �)�/#�/�4*0���))*/��*�4*0-�*2)��-�2$)">�
)�!��/;��''�/# � 3$./$)"
2$�" /.��- �$(+' ( )/ ��1$��'*2@' 1 '��-�2$)"�-*0/$) .;�2#$�#�4*0���)�0. �!*-
 1 -4/#$)"�!-*(�4*0-�*2)��0./*(�2$�" /.�/*�"�( .>

	*2 1 -;�!*-�(*./�)*)@"�( ��++'$��/$*).;�4*0-��)�-*$��0. -�$)/ -!�� �2$''�� �(�� 
0+�*!�. 1 -�'�2$�" /.>

�-*(����*�$)"�./�)�+*$)/;�2$�" /.� 3/ )��!-*(�����. ��'�..�)�( �
android.view.View>

STARTING SIMPLE: TEXTVIEW AND BUTTON

134



Containers

�*)/�$) -.��- �2�4.�*!�*-"�)$5$)"�(0'/$+' �2$�" /.�$)/*�.*( �.*-/�*!�./-0�/0- >
�$�" /.��*�)*/�)�/0-�''4�'$) �/# (. '1 .�0+�$)�.*( �.+ �$7��+�// -)�I�2 �#�1 �/*
� 7) �/#�/�+�// -)�*0-. '1 .>


)�(*./���
�/**'&$/.;����*)/�$) -�$.��  ( ��/*�#�1 ���. /�*!��#$'�- )>��#*. ��#$'�- )
�- �2$�" /.;�*-�.*( /$( .��- �*/# -��*)/�$) -.>����#��*)/�$) -�#�.�$/.���.$��-0' �!*-
#*2�$/�'�4.�*0/�$/.��#$'�- )�*)�/# �.�-  );�+*..$�'4��0./*($5 ���4�- ,0 ./.�!-*(�/# 
�#$'�- )�/# (. '1 .>

�)�-*$��.0++'$ .���#�)�!0'�*!��*)/�$) -.;�� .$") ��/*�#�)�' �(*./��*((*)
.� )�-$*.>�	*2 1 -;�2 �2$''�0. �*) �(*./�*!�/# �/$( = ConstraintLayout>��#$.
+�-/$�0'�-��*)/�$) -�"$1 .�0.���9 3$�' �. /�*!�-0' .�/*�� �$� �2# - �/*�+'�� �2$�" /.
2$/#$)�/# �.�-  )>�� �2$''� 3+'*- ConstraintLayout $) �)�0+�*($)"��#�+/ ->

�-*(����*�$)"�./�)�+*$)/;��*)/�$) -.� 3/ )��!-*(�����. ��'�..���'' �
android.view.ViewGroup> ViewGroup $/. '!�$)# -$/.�!-*( View;��)��.*�K0.0�''4L
/#$)".�/#�/�2 ���)��*�/*���2$�" /�2 ���)��'.*��*�/*����*)/�$) ->

Attributes

�$�" /.�#�1 ��//-$�0/ .�/#�/�� .�-$� �#*2�/# 4�.#*0'��'**&��)��� #�1 >�
)���'�4*0/
- .*0-� ;�/# . ��- �'$/ -�''4���
��//-$�0/ .�*)�/# �2$�" /C.� ' ( )/�$)�/# �7' >
�.0�''4;�/# - ��- ��*-- .+*)�$)"�" // -��)��. // -�( /#*�.�!*-�(�)$+0'�/$)"�/#$.
�//-$�0/ ��/�-0)/$( �!-*(�4*0-���1�F�*/'$)��*� >

�*-� 3�(+' ;�2$�" /.��)���*)/�$) -.�#�1 ���D1$.$�$'$/4E��//-$�0/ >��#$.�$.�. /��4=

J android:visibility �//-$�0/ �$)���'�4*0/�- .*0-� 
J setVisibility() $)���1�
J �..$")$)"���1�'0 �/*�/# visibility +-*+ -/4�$)��*/'$)


!�4*0�1$.$/�/# ���1��*�.�!*-���2$�" /;�.0�#��. /# ���1��*�.�!*- TextView;�4*0�2$''�.  
�)�D��
��//-$�0/ .E�/��' �) �-�/# �/*+>��#$.�'$./.��''�*!�/# ��//-$�0/ .�� 7) �
0)$,0 '4�*)�/#$.��'�..;��)��/# �D
)# -$/ ����
��//-$�0/ .E�/��' �/#�/�!*''*2.�'$./.��''
/#*. �/#�/�/# �2$�" /�$)# -$/.�!-*(�.0+ -�'�.. .>��!��*0-. ;�/# ���1��*�.��'.*�'$./�/# 
7 '�.;��*)./�)/.;��*)./-0�/*-.;��)��+0�'$�F+-*/ �/ ��( /#*�.�/#�/�4*0���)�0. �*)
/# �2$�" /�$/. '!>

�#$.��**&��* .�)*/��// (+/�/*� 3+'�$)� ��#��)�� 1 -4��//-$�0/ �*)� ��#��)�� 1 -4
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2$�" />�� �2$'';�#*2 1 -;��*1 -���1�-$ /4�*!�+*+0'�-�2$�" /.��)��/# �(*./
�*((*)'4@0. ���//-$�0/ .�*)�/#*. �2$�" /.>

Widget IDs

�*./�2$�" /.��)���*)/�$) -.�$)���'�4*0/�- .*0-� �2$''�#�1 ��)�
���..*�$�/ ��2$/#
/# (;��4�( �).�*!��) android:id �//-$�0/ >��#$.�. -1 .�/2*�-*' .=

R> 
/��''*2.�4*0�/*�- ! - )� �/#�/�2$�" /�!-*(�2$/#$)�/# �'�4*0/�7' ;�!*-�- '�/$1 
+*.$/$*)$)"�-0' .�K >">;�+0/�/#$. Button � '*2�/#�/�*/# - ButtonL

S> 
/��''*2.�4*0�/*�- ! - )� �/#�/�2$�" /�!-*(���1�F�*/'$)��*� 

�*-� 3�(+' ;�# - �$.�� TextView 2$�" /�2$/#��)�
��*! @+id/hello=

<?xml version="1.0" encoding="utf-8"?>
<TextView<TextView android:id="@+id/hello"

xmlns: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" />/>

K!-*( �$(+' � 3/F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L

�.0�''4�2 �0. @+id/... �.�/# id 1�'0 ;�2# - �/# ... - +- . )/.�4*0-�'*��''4@
0)$,0 �)�( �!*-�/# �2$�" />��*-� 3�(+' ;�4*0�($"#/�#�1 ���2$�" /�2#*. �
��$.
@+id/postalCode *-����*)/�$) -�2#*. �
��$. @+id/addressInfo>��*0�(�4�7)�
android:id 1�'0 .�/#�/�'��&�/# + .$")�K >">; @id/postalCodeL�I�0.0�''4�/#$.�( �).
/#�/�.*( 2# - � '. �$)�/# �.�( �'�4*0/�- .*0-� ;�/# - �2$''�� �*) �!*-�/# �.�( �
�
1�'0 ;��0/�2$/#�/# + .$")>

Size, Margins, and Padding

�$�" /.�#�1 �.*( �.*-/�*!�.$5 ;�.$)� ���5 -*@+$3 '@#$"#;�5 -*@+$3 '@2$� �2$�" /�$.�)*/
 .+ �$�''4�0. -@!-$ )�'4>��*( /$( .;�/#�/�.$5 �2$''�� ��$�/�/ ���4�2#�/�$.�$).$� �/# 
2$�" /�$/. '!;�.0�#��.���'�� '�KTextViewL�#�1$)"���.$5 ��$�/�/ ���4�/# �/ 3/�$)�/# 
'�� '>��*( /$( .;�/#�/�.$5 �2$''�� ��$�/�/ ���4�/# �.$5 �*!�2#�/ 1 -�#*'�.�/# �2$�" /
K��D�*)/�$) -E;�� .�-$� ��$)�/# �) 3/�. �/$*)L;�2# - �/# �2$�" /�2�)/.�/*�/�& �0+��''
- (�$)$)"�2$�/#��)�F*-�# $"#/>��*( /$( .;�/#�/�.$5 �2$''�� ���.+ �$7��. /�*!
�$( ).$*).>�� �2$''�.  ��//-$�0/ .�'$& android:layout_height �)�
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android:layout_width /#�/���)�� �0. ���4���2$�" /�/*�.0"" ./�.$5$)"�-0' .�/*�$/.
+�- )/>


 /C.�'**&��"�$)��/�/#�/ TextView=

<?xml version="1.0" encoding="utf-8"?>
<TextView<TextView android:id="@+id/hello"

xmlns: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" />/>

K!-*( �$(+' � 3/F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L

	 - ;�2 �#�1 ��*/# android:layout_height �)� android:layout_width . /�/*
wrap_content> wrap_content / ''.��)�-*$��D+' �. �.$5 �/#$.���. ��*)�2#�/ 1 -�$.
$).$� �*!�$/E>��*-� 3�(+' ;�2$/#���'�� '�KTextViewL;�D2#�/ 1 -�$.�$).$� �*!�$/E�$.�/# �/ 3/
/#�/�.#*0'��� ��$.+'�4 �>��*-����*)/�$) -�K >">; ConstraintLayoutL;�D2#�/ 1 -�$.
$).$� �*!�$/E�$.�/# �. /�*!��#$'�- )�/#�/�$/�(�)�" .>

�$�" /.���)�#�1 �(�-"$).>��.�2$/#����;�(�-"$).�+-*1$� �. +�-�/$*)�� /2  )��
2$�" /��)���)4/#$)"���%�� )/�/*�$/�K >">;�*/# -�2$�" /.;� �" .�*!�/# �.�-  )L>���-"$).
�- �� .$") ��/*�# '+�+- 1 )/�2$�" /.�!-*(�-0))$)"�-$"#/�0+�) 3/�/*� ��#�*/# -;�.*
/# 4��- �1$.0�''4��$./$)�/>�� �2$''�.  ��//-$�0/ .�'$& android:layout_margin !*-
.+ �$!4$)"�(�-"$).>

�$�" /.���)�#�1 �+���$)">��.�2$/#����;�+���$)"�+-*1$� .�. +�-�/$*)�� /2  )�/# 
�*)/ )/.�*!���2$�" /��)��/# �2$�" /C.� �" .>��#$.�$.�(*./'4�0. ��2$/#�2$�" /.�/#�/
#�1 �.*( �.*-/�*!����&"-*0)�;�'$& ����0//*);�.*�/#�/�/# ��*)/ )/.�*!�/# �2$�" /�K >">;
�0//*)���+/$*)L��* .�)*/�-0)�-$"#/�$)/*�/# � �" .�*!�/# ��0//*);�*)� ��"�$)�!*-�1$.0�'
�$./$)�/$*)>�� �2$''�.  ��//-$�0/ .�'$& android:padding !*-�.+ �$!4$)"�+���$)">

Hey, What Are Those @dimen@dimen Things?

�*0�2$''�)*/$� �/#�/�/# android:padding �//-$�0/ �#�.���1�'0 �*! @dimen/
hello_padding>��#�/�$.���- ! - )� �/*����$( ).$*)�- .*0-� >�
$& �./-$)"��)���*'*-
- .*0-� .;��$( ).$*)�- .*0-� .�- .$� �$)�7' .�$) res/values/;�/4+$��''4�)�( �
dimens.xml>��# - ;�4*0�"$1 �/# ��$( ).$*)���)�( ��)�����*-- .+*)�$)"�1�'0 =
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<?xml version="1.0" encoding="utf-8"?>
<resources><resources>

<dimen<dimen name="hello_size">>24sp</dimen></dimen>
<dimen<dimen name="hello_padding">>8dp</dimen></dimen>

</resources></resources>

K!-*( �$(+' � 3/F.-�F(�$)F- .F1�'0 .F�$( ).>3('L

	 - ;�2 �#�1 �/2*��$( ).$*)�- .*0-� .; hello_size �)� hello_padding>

�# �1�'0 �*!����$( ).$*)�- .*0-� �$.�(�� �0+�*!�/2*�+$ � .=

J �)�$)/ " -�*-�9*�/$)"@+*$)/�)0(� -;��)�
J ��0)$/�*!�( �.0- 

hello_padding $.�� 7) ���. 8dp> dp $.�.#*-/�!*-�D� ).$/4@$)� + )� )/�+$3 '.E>��# - 
�- �RWQ dp $)��)�$)�#> dp $.�/# �/4+$��'�0)$/�*!�( �.0- �!*-�(*./�/#$)".�$)��)�-*$�>

	*2 1 -; hello_size $. 24sp> sp $.�.#*-/�!*-�D.��' ��+$3 '.E>��) sp $.�/# �.�( �.$5 
�.�*) dp !*-�/# �� !�0'/�!*)/�.��' >�	*2 1 -;�0. -.���)�"*�$)/*�/# �� //$)".��++��)�
�#�)" �/# $-�!*)/�.��' ;�/*�(�& �/ 3/��$"" -�*-�.(�'' -> sp /�& .�/#�/�$)/*����*0)/>��*;
$!�4*0�0. sp �$( ).$*).�!*-�4*0-�/ 3/�.$5 �I�.�4;�$)�� TextView 2$�" /�I�4*0-�/ 3/
2$''��'.*���%0./���. ��*)�/# �0. -C.��#*. )�!*)/�.��' >

�# - ��- �*/# -�0)$/.�*!�( �.0- �/#�/�4*0��*0'��0. ��0/��- ��'(*./�) 1 -�0. �=

J in !*-�$)�# .
J mm !*-�($''$( / -.
J px !*-�#�-�2�- �+$3 '.


)�+�-/$�0'�-;�/-4$)"�/*�0. px !*-����$( ).$*)�2$''�- .0'/�$)��*(+$' -�2�-)$)".>��.$)"
px �* .�)*/�/�& �.�-  )�� ).$/4��$6 - )� .�$)/*����*0)/;�.*����$( ).$*)�( �.0- �
$) px 2$''�� ��$6 - )/�.$5 .�*)��$6 - )/�� 1$� .>��#$.�$.��'(*./�) 1 -�2#�/�4*0�2�)/>

Introducing the Graphical Layout Editor


!�4*0�*+ )���'�4*0/�- .*0-� �$)��)�-*$���/0�$*;�4*0�2$''�.  �*) �*!�/2*�+ -.+ �/$1 .=
��
;�*-����-�"@�)�@�-*+�"-�+#$��'� �$/*->
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�*2�-�.�/# �0++ -@-$"#/�*!�/# �'�4*0/�- .*0-� � �$/$)"�/��;�4*0�2$''�.  �/#�/�$/�#�.��
! 2�/**'��-��0//*).=

�#!/,��JC9��(�,)#���./�#)��,�*"#��&�
�3)/.���#.),8�1#."��))&��,��/..)(-�	#!"&#!".��

�) �2$''�� �. ' �/ ���/��)4�+*$)/�$)�/$( >��# �D� .$")E�*) �- +- . )/.�/# �"-�+#$��'
'�4*0/� �$/*-=

�#!/,��JD9��(�,)#���./�#)��,�*"#��&�
�3)/.���#.),
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�# �D�*� E�*) ��''*2.�4*0�/*� �$/�/# �-�2���
�/#�/�$.�/# ���/0�'��*)/ )/�*!�/# 
'�4*0/�- .*0-� =

�#!/,��JE9���2.��#�1�#(�
�3)/.���#.),

�# �D�+'$/E�*) �"$1 .�4*0��*/#�/# �/ 3/� �$/*-�+'0.�+�-/.�*!�/# �"-�+#$��'�'�4*0/
 �$/*-=

�#!/,��JF9���2.��#�1�#(�
�3)/.���#.),�1#."��,�0#�1��(���..,#�/.�-���(�-

�'$�&$)"�*)�$/ (.�$)�/# �+- 1$ 2�2$''�. ' �/�/# ��*-- .+*)�$)"���
� ' ( )/�$)�/# 
/ 3/� �$/*->

�# ���
� �$/*-�$.�1 -4�0. !0'��0/�$.��'.*�1 -4�/4+$��'=�$/�*6 -.���.$�� �$/$)"�2$/#
.*( ��(*0)/�*!��0/*@�*(+' /$*)�/*�- �0� �/# ��(*0)/�*!�/4+$)"�/#�/�4*0�)  �>�
!
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4*0�#�1 ��*) �.*!/2�- �� 1 '*+( )/�0.$)"�*/# -�
��.�*-� �$/*-.;�/# ���
� �$/*-�$)
�)�-*$���/0�$*�.#*0'��� ��&$)�/*�2#�/�4*0��- �0. ��/*>

�# �"-�+#$��'� �$/*-��'.*�- . (�' .�/#*. �0. ��$)�
��.�!*-�� ��� .>�	*2 1 -;�/# - 
#�.��  )����$/�(*- �1�-$�/$*)�$)�#*2�
��.�. /�0+�/#*. � �$/*-.;��)���)�-*$���/0�$*
#�.�$/.�*2)��++-*��#�/*�/#$.�.*-/�*!�/**'>��*;�2$/#�/#�/�$)�($)�;�' /C.�- 1$ 2�2#�/�$/
*6 -.>

Palette

�# �0++ -@' !/�.$� �*!�/# �"-�+#$��'�'�4*0/� �$/*-�$.�/# ���' // �/**'=

�#!/,��JG9���&�..���))&

�#$.�'$./.��''�.*-/.�*!�2$�" /.��)���*)/�$) -.�/#�/�4*0���)��-�"��)���-*+>��# 4��- 
�$1$� ��$)/*���/ "*-$ .�KD�$�" /.E;�D� 3/E;�D
�4*0/.E;� /�>L�2$/#�(�)4�*+/$*).�$)� ��#>
��! 2��- �)*/�./-$�/'4�2$�" /.�*-��*)/�$) -.��0/�-�/# -�*/# -�.*-/.�*!���
� ' ( )/.
/#�/�4*0���)�#�1 �$)���'�4*0/�- .*0-� �K >">; <fragment>; <requestFocus>L>��*( �I
.0�#��.�/# RecyclerView .#*2)�$)�/# ���*1 �.�-  ).#*/�I��- �!-*(�'$�-�-$ .��)�
(�4�#�1 ���D�*2)'*��E�$�*)���%�� )/�/*�/# (�/*�# '+�$''0./-�/ �/#�/>

�.�2 ��*1 -�#*2�/*�0. �/# �"-�+#$��'�'�4*0/� �$/*-;�2 �2$''�.  �#*2�/*��- �/ ��)�
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�*)7"0- �. 1 -�'�*!�/# . �2$�" /.;��*)/�$) -.;��)��*/# -�$/ (.>

Preview

�# �(�$)�� )/-�'��- ��*!�/# �"-�+#$��'�'�4*0/� �$/*-��*).$./.�*!�/2*�+ -.+ �/$1 .�*)
4*0-�'�4*0/�- .*0-� ��*)/ )/.>��# �*) �*)�/# �' !/�*-�/*+�$.���+- 1$ 2�*!�2#�/�4*0-
�
�.#*0'��- . (�' ;�$!�/#$.�'�4*0/�2 - �0. ��!*-�/# ��
�*!��)���/$1$/4=

�#!/,��JH9��
��,�0#�1

�#$.�+*0-.�4*0-�'�4*0/�- .*0-� ��*)/ )/.�$)/*���+- 1$ 2�!-�( �/#�/�#�.��.+ �/.�*!��
- "0'�-��)�-*$��� 1$� ;�.0�#��.�/# �)�1$"�/$*)���-��/�/# ��*//*(��)��/# �./�/0.���-
�/�/# �/*+>


!�4*0��-�"�$/ (.�*0/�*!�/# ���' // ��)���-*+�/# (�$)/*�/# �+- 1$ 2��- �;�/# 4�2$''�� 
��� ��/*�4*0-�'�4*0/�- .*0-� >

Blueprint

�*�/# �-$"#/�*!�/# �+- 1$ 2��- ��K*-�� '*2�$/L�$.�/# ��'0 +-$)/�1$ 2>��#$.��'.*�1$.0�''4
� +$�/.�4*0-�'�4*0/�- .*0-� >�	*2 1 -;�-�/# -�/#�)�.#*2$)"�4*0���+- 1$ 2�*!�2#�/
4*0-��
�($"#/�'**&�'$& ;�$/�1$.0�''4�- +- . )/.�2#�/�2$�" /��)���*)/�$) -��'�.. .�4*0
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�- �0.$)">��)�;�!*-�.*( �/4+ .�*!��*)/�$) -.;�$/�2$''�.#*2�.*( �*!�/# �.$5$)"��)�
+*.$/$*)$)"�-0' .�/#�/�4*0��- �0.$)"�!*-��#$'�- )�*!�/#�/��*)/�$) -=

�#!/,��JI9��&/�*,#(.

�*-���/-$1$�'�'�4*0/�- .*0-� ;�/# ��'0 +-$)/�1$ 2��* .�)*/�.#*2�4*0�(0�#>�
/�2$''
� �*( �(*- �0. !0'�2$/#�(*- ��*(+' 3�'�4*0/�- .*0-� .>

Preview Toolbar

�#!/,��JJ9��,�0#�1��))&��,8��)*�
�0�&

�-*(�' !/�/*�-$"#/;�/# �/**'��-��*)/�$).=

J ���-*+@�*2)�/*�/*""' �2# /# -�4*0�.  �/# �+- 1$ 2;�/# ��'0 +-$)/;�*-��*/#
J ��/*""' �/*��*)/-*'�2# /# -�4*0��- �.  $)"�/# �'�4*0/��.��++'$ ��/*�+*-/-�$/

*-�'�)�.��+ �+ -.+ �/$1 .
J ���-*+@�*2)�/*��#**. �2#�/�� 1$� �.$5 ��)��- .*'0/$*)�.#*0'��� �0. ��!*-

/# �+- 1$ 2;��0'' ��!-*(�4*0-� (0'�/*-�$(�" .��)��/# ��1�$'��' �� 1$� 
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� 7)$/$*).
J ���-*+@�*2)�/*��#**. �2#�/���
�' 1 '�.#*0'��� �0. ��!*-�/# �.$(0'�/ ���


*!�/# �+- 1$ 2
J ���0//*)�/*��#**. �2#�/ /# ( /*�0. �!*-�+- . )/$)"�/# ��
�*!�/# �+- 1$ 2
J ���0//*)�/*��#**. �2#�/�'�)"0�" �/*�0. �!*-�� / -($)$)"�2#$�#�*!�4*0-

./-$)"�- .*0-� .�" /.�0. ��$)�/# �+- 1$ 2

���*0+' �*!�/#*. �I�+�-/$�0'�-'4�/# �/# ( �. ' �/*-�I�+ -/�$)�/*�/*+$�.�/#�/�2 �2$''
 3+'*- �'�/ -�$)�/# ��**&>

Component Tree

�*2�-�.�/# ��*//*(@' !/��*-) -�$.�/# ��*(+*) )/�/-  =

�#!/,��JK9��)'*)(�(.��,��

�#$.�"$1 .�4*0���!0''�/-  �*!��''�*!�/# �2$�" /.��)���*)/�$) -.�$).$� �*!�/#$.�'�4*0/
- .*0-� >�
/��*-- .+*)�.�/*�/# �/-  �*!���
� ' ( )/.�$)�/# �'�4*0/�- .*0-� �$/. '!>

�'$�&$)"�*)��)4�$/ (�$)�/# ��*(+*) )/�/-  �#$"#'$"#/.�$/�$)��*/#�/# �+- 1$ 2��)�
�'0 +-$)/�1$ 2.;�+'0.�$/�.2$/�# .�/*�/#�/�2$�" /�*-��*)/�$) -�!*-�/# ��//-$�0/ .�+�) >
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Attributes

�# )���2$�" /�*-��*)/�$) -�$.�. ' �/ ��I�2# /# -�1$��/# ��*(+*) )/�/-  ;��'$�&$)"
*)�$/�$)�/# �+- 1$ 2;�*-��'$�&$)"�*)�$/�$)�/# ��'0 +-$)/�I�/# �D�//-$�0/ .E�+�) �*)�/# 
-$"#/�2$''��''*2�4*0�/*�(�)$+0'�/ �#*2�/#�/�2$�" /�*-��*)/�$) -�'**&.��)��� #�1 .=

�#!/,��JL9��..,#�/.�-���(�

�#$.�$.��$1$� ��$)/*�. �/$*).>��# �D�''��//-$�0/ .E�. �/$*);��.�/# �)�( �.0"" ./.;�'$./.
�''��1�$'��' ��//-$�0/ .�!*-�/#$.�2$�" />��# �*/# -�. �/$*).�#$"#'$"#/��*((*)�.0�. /.
*!�/# ��//-$�0/ .>����#�. �/$*)���)�� � 3+�)� ��*-��*''�+. ��1$��/# �/-$�)"' �$�*)�$)
/# �. �/$*)�# �� ->
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�*0���)��'.*��'$�&�/# �(�")$!4$)"�"'�..�$�*)�$)�/# �/**'��-�*!�/#$.�+�) �/*�. �-�#�!*-
�1�$'��' ��//-$�0/ .��4�)�( =

�#!/,��KC9��..,#�/.�-���(�8��")1#(!����,�"���-/&.-

� �2$''�.  �2#�/�.*( �*!�/# . ��//-$�0/ .��- ��)��#*2�/*�2*-&�2$/#�/# (�*1 -�/# 
�*0-. �*!�/# �) 3/�! 2��#�+/ -.>

TextViewTextView: Assigning Labels

�-"0��'4;�/# �.$(+' ./�2$�" /�$.�/# �'�� ';�- ! -- ��/*�$)��)�-*$���.�� TextView>�
$& 
$)�(*./���
�/**'&$/.;�'�� '.��- ��$/.�*!�/ 3/�/#�/��- �)*/� �$/��' ��$- �/'4��4�0. -.>
�4+$��''4;�/# 4��- �0. ��/*�$� )/$!4���%�� )/�2$�" /.�K >">;���D��( =E�'�� '�� !*- ��
7 '��2# - �*) �7''.�$)���)�( L�*-��$.+'�4�*/# -�/ 3/�*!�- ' 1�)� �/*�0. -.�K >">;
( ..�" .�$)�+*+@0+��$�'*"L>

�.�2$/#��)4�2$�" /;�4*0���)��- �/ �$)./�)� .�*! TextView $)�4*0-���1��*-��*/'$)��*� 
�4�$)1*&$)"����*)./-0�/*-;�/# )�0. setText() ( /#*�.�/*�. /�/# �/ 3/�/*�� 
�$.+'�4 ���4�/# TextView>�	*2 1 -;�!*-�*-�$)�-4��
.;�/4+$��''4�4*0�2$''�0. ���

'�4*0/�- .*0-� .�I�$)�/# - ;�4*0���)������ TextView  ' ( )/�/*�/# �'�4*0/;�2$/#��)
android:text �//-$�0/ �/*�. /�/# �/ 3/�*!�/# �'�� '�$/. '!>

A Sample TextView

�0-�7-./�.�(+' ��++�I SimpleText I�$.� 1 )�.$(+' -�/#�)�/# �D	 ''*;��*-'�E�*) .
!-*(� �-'$ -�$)�/# ��**&>��# activity_main '�4*0/�%0./�#�.�� TextView $)�$/=

<?xml version="1.0" encoding="utf-8"?>
<TextView<TextView android:id="@+id/hello"

xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="wrap_content"

STARTING SIMPLE: TEXTVIEW AND BUTTON

146



android:layout_height="wrap_content"
android:padding="@dimen/hello_padding"
android:text="@string/hello"
android:textSize="@dimen/hello_size"
android:textStyle="bold" />/>

K!-*( �$(+' � 3/F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L

� TextView �$.+'�4.�.*( �/ 3/;�. /��4�/# android:text �//-$�0/ >�� ��0. �*!�/# 
wrap_content 1�'0 .�!*-�2$�/#��)��# $"#/;�/# �.$5 �*!�/#$. TextView 2$''�� 
� / -($) ���4=

J �# �/ 3/�2 ��- �+0//$)"�$)�$/�Kandroid:textL
J �# �!*)/�.$5 �*!�/#�/�/ 3/�Kandroid:textSizeL
J �# �!*)/�./4' �*!�/#�/�/ 3/�Kandroid:textStyleL
J �# �+���$)"�/#�/�2 �+0/�*)�$/�Kandroid:paddingL

�# SamplerJ/SimpleText  �$/$*)�*! MainActivity %0./��$.+'�4.�/#$.�'�4*0/;�1$�
setContentView()=

packagepackage com.commonsware.jetpack.samplerj.simpletextcom.commonsware.jetpack.samplerj.simpletext;

importimport androidx.appcompat.app.AppCompatActivityandroidx.appcompat.app.AppCompatActivity;
importimport android.os.Bundleandroid.os.Bundle;

publicpublic classclass MainActivityMainActivity extendsextends AppCompatActivityAppCompatActivity {
@Override
protectedprotected void onCreate(BundleBundle savedInstanceState) {

supersuper.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

}
}

K!-*( �$(+' � 3/F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -%F.$(+' / 3/F��$)��/$1$/4>%�1�L

?2#$' /# Sampler/SimpleText  �$/$*) �* .�/# �.�( �/#$)";��0/�$)��*/'$)�$)./ ��
*!���1�=

packagepackage com.commonsware.jetpack.sampler.simpletextcom.commonsware.jetpack.sampler.simpletext

importimport androidx.appcompat.app.AppCompatActivityandroidx.appcompat.app.AppCompatActivity
importimport android.os.Bundleandroid.os.Bundle

classclass MainActivityMainActivity : AppCompatActivityAppCompatActivity() {
overrideoverride funfun onCreate(savedInstanceState: BundleBundle?) {

supersuper.onCreate(savedInstanceState)
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setContentView(RR.layout.activity_main)
}

}

K!-*( �$(+' � 3/F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -F.$(+' / 3/F��$)��/$1$/4>&/L

Android Studio Graphical Layout Editor

�# TextView 2$�" /�$.��1�$'��' �$)�/# �D�*((*)E���/ "*-4�*!�/# ���' // �$)�/# 
�)�-*$���/0�$*�"-�+#$��'�'�4*0/� �$/*-=

�#!/,��KD9���&�..�8���2.�#�1�#(��)'')(���.�!),3

K$/��'.*��++ �-.�$)�/# �D� 3/E���/ "*-4L


!�4*0�2�)/�/*������ TextView /*���'�4*0/;�%0./��-�"�/# TextView !-*(�/# ���' // 
$)/*���'�4*0/�7' �$)�/# �(�$)� �$/$)"��- ��/*�����/# �2$�" /�/*�/# �'�4*0/>��-;��-�"�$/
*1 -�/# �/*+�*!�.*( ��*)/�$) -�4*0�.  �$)�/# ��*(+*) )/��-  �+�) �*!�/# � �$/*-�/*
����$/��.����#$'��*!�/#�/�.+ �$7���*)/�$) ->

�'$�&$)"�*)�/# �) 2 TextView 2$''�. /�0+�/# ��//-$�0/ .�+�) �2$/#�/# �1�-$*0.
�//-$�0/ .�*!�/# �2$�" /;�- ��4�!*-�4*0�/*��#�)" ��.�)  � �>
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Editing the Text

�# �D� 3/E��//-$�0/ �2$''��''*2�4*0�/*��#**. �*-�� 7) ���./-$)"�- .*0-� �/*�. -1 ��.
/# �/ 3/�/*�� ��$.+'�4 �=

�#!/,��KE9��..,#�/.�-���(�8��")1#(!���2.�#�1�>.�2.?��..,#�/.�

�# �D/ 3/E�2$/#���2- )�#�$�*)��''*2.�4*0�/*�+-*1$� ���. +�-�/ �+$ � �*!�/ 3/�/#�/�2$''
.#*2�0+�$)�/# �+- 1$ 2;��0/�)*/�� �0. ���4�4*0-��++��/�-0)/$( >
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�*0���)� $/# -�/4+ ���'$/ -�'�./-$)"�-$"#/�$)�/# ��//-$�0/ .�+�) �-*2;�*-�4*0���)��'$�&
/# �D�E��0//*)�/*�/# �-$"#/�*!�/# �7 '��/*�+$�&���./-$)"�- .*0-� =

�#!/,��KF9��.,#(!���-)/,��-��#�&)!
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�*0���)�#$"#'$"#/�*) �*!�/#*. �- .*0-� .��)���'$�&�D��E�/*�0. �$/>��-;�/*2�-�.�/# 
0++ -@' !/�*!�/#�/��$�'*";�/# - �$.��)�D\E��-*+@�*2)>��# )�1$ 2$)"�./-$)"�- .*0-� .;
/#�/��-*+@�*2)�2$''�*6 -�D�/-$)"�� .*0-� ��$' E��)��D�/-$)"���'0 E�*+/$*).>
�#**.$)"�/# �D�/-$)"���'0 E�*+/$*)�2$''��''*2�4*0�/*�� 7) ���) 2�./-$)"�- .*0-� �1$�
�)*/# -��$�'*"=

�#!/,��KG9���1��.,#(!���-)/,����#�&)!

�*0���)�"$1 �4*0-�) 2�./-$)"�- .*0-� ���)�( ;�/# ���/0�'�/ 3/�*!�/# �./-$)"�$/. '!;�/# 
7' )�( �$)�2#$�#�/# �./-$)"�- .*0-� �.#*0'��- .$� �Kstrings.xml �4�� !�0'/L;��)�
2#$�# values/ �$- �/*-4�/# �./-$)"�.#*0'��"*�$)/*�Kvalues �4�� !�0'/L>��*0�2$''��'.*
�#**. �/# �D.*0-� �. /E�I�!*-�)*2;�/#�/�2$''�%0./�� main>��)� �4*0���� +/�/# ��$�'*";
4*0-�) 2�./-$)"�- .*0-� �2$''�� ��++'$ ��/*�4*0- TextView>


)�/# SimpleText +-*% �/.;�/# TextView #�.��) android:text �//-$�0/ �. /�/*�/# 
@string/hello ./-$)"�- .*0-� >
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Editing the ID

�# �D$�E��//-$�0/ �2$''��''*2�4*0�/*��#�)" �/# android:id 1�'0 �*!�/# �2$�" /=

�#!/,��KH9��..,#�/.�-���(�8��")1#(!�
���#�&�

�# �1�'0 �4*0�7''�$)�# - �$.�2#�/�"* .��!/ -�/# @+id/ +*-/$*)�K >">; textView2L>��#$.
2*-&.�!*-��''�2$�" /.;�)*/�%0./ TextView>


)�/# SimpleText +-*% �/.;�/# TextView #�. hello !*-�$/.�
��7 '���*)/ )/.;�2#$�#
- .0'/.�$) android:id="@+id/hello" $)�/# ���
>

Notable TextView Attributes

TextView #�.�)0( -*0.�*/# -��//-$�0/ .�*!�- ' 1�)� �!*-�'�� '.;�.0�#��.=

R> android:typeface /*�. /�/# �/4+ !�� �/*�0. �!*-�/# �'�� '�K >">; monospaceL
S> android:textStyle /*�$)�$��/ �/#�/�/# �/4+ !�� �.#*0'��� �(�� ��*'�

KboldL;�$/�'$��KitalicL;�*-��*'���)��$/�'$��Kbold_italicL
T> android:textColor /*�. /�/# ��*'*-�*!�/# �'�� 'C.�/ 3/;�$)�����# 3�!*-(�/

K >">; #FF0000 !*-�- �L;������# 3�!*-(�/�K >">; #88FF0000 !*-���/-�).'0� )/
- �L;�*-��.���- ! - )� �/*����*'*-�- .*0-� �K >">; @color/colorAccentL

�# . ��//-$�0/ .;�'$& �(*./�*/# -.;���)�� �(*�$7 ��/#-*0"#�/# ��//-$�0/ .�+�) ;
/#*0"#�(�)4�*!�/# . ��- �$)�/# �D�''��//-$�0/ .E�. �/$*)>��# SimpleText �++�. /.
/# textSize; textStyle;��)� padding �//-$�0/ .>

Button: Reacting to Input

�)�-*$��#�.�� Button 2$�" /;�2#$�#�$.�4*0-��'�..$��+0.#@�0//*)�D�'$�&�( ��)�
.*( /#$)"��**'�2$''�#�++ )E�2$�" />��.�$/�/0-).�*0/; Button $.���.0��'�..�*!
TextView;�.*� 1 -4/#$)"��$.�0.. ��$)�/# �+- � �$)"�. �/$*)�$)�/ -(.�*!�!*-(�//$)"
/# �!�� �*!�/# ��0//*)�./$''�#*'�.>
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A Sample Button

�0-�) 3/�.�(+' ��++�I SimpleButton I�#�.���.$($'�- activity_main '�4*0/��.�/# 
SimpleText �++�#��=

<?xml version="1.0" encoding="utf-8"?>
<Button<Button android:id="@+id/showElapsed"

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns: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!-*( �$(+' �0//*)F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L

�# �+-$(�-4��$6 - )� �$.�/#�/�/#$.�$.�� Button 2$�" /�$)./ ���*!�� TextView 2$�" />
�'.*=

J �# android:id $.�)*2 showElapsed
J � �.&$+�/# padding �)� textStyle;�/*���*+/�/# �./�)��-��'**&�!*-��0//*).
J � �.&$+�/# android:text /#�/�)*-(�''4�2*0'��� �# - ;��.�2 ��- �"*$)"�/*

+-*1$� �/# �/ 3/��/�-0)/$( �1$��*0-���1��*-��*/'$)��*� 
J � �#�1 �� tools:text �//-$�0/ ?�2#$�#�-�$. .���,0 ./$*)

Hey, What Is That tools:tools: Thing?

�*0�2$''�)*/$� �/#�/�*0- Button  ' ( )/�#�.�� tools:text �//-$�0/ >

�//-$�0/ .�$)�/# tools: )�( .+�� ��- �.0"" ./$*).�/*�/# �� 1 '*+( )/�/**'.��)�
#�1 �)*�$(+��/�*)�/# �� #�1$*-�*!�4*0-��++�2# )�$/�-0).>��# 4��- �# - �/*�# '+
(�& ��)�-*$���/0�$*�2*-&����$/�� // -;�+�-/$�0'�-'4�2$/#�- .+ �/�/*�/# �"-�+#$��'
'�4*0/� �$/*->

�*-(�''4;�2 �#�1 ��) android:text �//-$�0/ �*) TextView �)��.0��'�.. .;��)��/#�/
+-*1$� .�/# �/ 3/>�	 - ;�/#*0"#;�2 �.&$+�/#�/��//-$�0/ ;��.�2 ��- �"*$)"�/*�+-*1$� 
/# �/ 3/��/�-0)/$( >�	*2 1 -;�/#�/�(�& .�/# �"-�+#$��'�'�4*0/� �$/*-�' ..�0. !0'=

J �# ���+/$*)�*!�/# Button .#*2.�0+��'�)&
J �$)� �/# �2$�/#��)��# $"#/�*!�/# Button �- � ��# wrap_content;�/# 

"-�+#$��'�'�4*0/� �$/*-��* .�)*/�&)*2�#*2��$"�/*�(�& �/# Button

tools:text .�4.;�D# 4;��)�-*$���/0�$*A�0. �/#$.�!*-�/# Button ��+/$*)�!*-�/# 
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"-�+#$��'�'�4*0/� �$/*-AE>��#$.�1�'0 �2$''�)*/�.#*2�0+�2# )�4*0�-0)�/# ��++<�$/�2$''
*)'4��++ �-�$)�/# �
��>��4+$��''4;�4*0�. / tools:text /*� $/# -=

J ��- �.*)��' �1�'0 ;�/*�.  �2#�/�/#�/�'**&.�'$& 
J �*( � 3/- ( �1�'0 ;�.0�#��.���- �''4�'*)"�./-$)";�/*�.  �2#�/�/#�/�'**&.�'$& ;

$)���. �4*0�7)��/#�/�4*0�)  ��/*���%0./�/# ���
�� .$")�/*�� �'�2$/#�/#�/

Android Studio Graphical Layout Editor

�# Button 2$�" /�$.��1�$'��' �$)�/# �D�0//*).E�+*-/$*)�*!�/# ���' // �$)�/# ��)�-*$�
�/0�$*�"-�+#$��'�'�4*0/� �$/*-=

�#!/,��KI9��#�!�.-���&�..�8��/..)(��")1(�	#!"&#!".��

�*0���)��-�"�/#�/ Button !-*(�/# �+�' // �$)/*���'�4*0/�7' �$)�/# �(�$)� �$/$)"��- �
/*�����/# �2$�" /�/*�/# �'�4*0/>��# ��//-$�0/ .�+�) �2$''�/# )�' /�4*0���%0./�/# 
1�-$*0.��//-$�0/ .�*!�/#$. Button>��$)� Button $)# -$/.�!-*( TextView;�(*./�*!�/# 
*+/$*).��- �/# �.�( �K >">;�D� 3/EL>

Tracking Button Clicks Using View Binding


)�/# SimpleButton .�(+' ;�2 �2�)/�/*�.#*2�/# �/$( �.$)� �/# ���/$1$/4�2�.
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�$.+'�4 ��$)�/# ��0//*)���+/$*)>���++$)"�/# ��0//*)�.#*0'��0+��/ �/# ���+/$*)�/*
.#*2�/# �)*2@�0-- )/� '�+. ��/$( >

�#$.�$(+'$ .�/#�/=

J � ���)�7)��*0/�2# )�/# ��0//*)�$.��'$�& �;��)�
J � ���)�. /�/# android:text �//-$�0/ ��/�-0)/$( �2$/#���" ) -�/ ��1�'0 

�+��/$)"�/# ���+/$*)�*!�/# Button $.���(�// -�*!���''$)" setText() *)�/# Button
2$/#�/# �� .$- ����+/$*)>�	*2 1 -;�/# - ��- ���! 2��++-*��# .�!*-��*$)"�/#�/;��.�2 ''
�.�!*-�7)�$)"�*0/���*0/�/# ��0//*)��'$�&.>��# �- �*(( )� ���0-- )/��++-*��#�!*-
" //$)"���� ..�/*�/# Button 2$�" /;�!*-�" ) -�'@+0-+*. �0. ;�$.�/*�0. �D1$ 2��$)�$)"E>

�$/#�1$ 2��$)�$)";�/# ��)�-*$���0$'��/**'.��*� @" ) -�/ �����1���'�..�!*-�4*0;���. �
*)� ��#�*) �*!�4*0-�'�4*0/�- .*0-� .>��#�/��'�..�)*/�*)'4�# '+.�4*0�. /�0+�/# �'�4*0/;
�0/�$/�"$1 .�4*0�7 '�.�!*-���� ..$)"� ��#�*!�/# �)�( ��2$�" /.�2$/#$)�/#�/�'�4*0/>

�*/# /# SamplerJ/SimpleButton ��1�� �$/$*) �)� /# Sampler/SimpleButton �*/'$)
 �$/$*) *!�/#$.�.�(+' �0. �1$ 2��$)�$)">

�$ 2��$)�$)"�$.� )��' ���.��)�*+/$*)�1$����) 2��'*.0- �$)�/# android �'*.0- �$)
4*0-�(*�0' C. build.gradle 7' =

buildFeatures {
viewBinding truetrue

}

K!-*( �$(+' �0//*)F�0$'�>"-��' L

buildFeatures �* .�D+- //4�(0�#�2#�/�$/�.�4.�*)�/# �/$)E=�$/� )��' .�*+/$*)�'��0$'�
! �/0- .�/#�/�" /���� ��/*�*0-��)�-*$���0$'�.>�	 - ;�2 ��- �*+/$)"�$)/*�1$ 2��$)�$)"
1$� viewBinding true>


���=��*0�2$''�.  �.*( �.�(+' ��-��' �7' .�2$/# viewBinding = true>��#�/�.4)/�3
2*-& ��*)�*'� -�1 -.$*).�*!��)�-*$���/0�$*��0/�2�.�- +'�� ���4 viewBinding true
$)��-�/$���*3>

���$)"�/#*. �'$) .��0/*(�/$��''4�. /.�0+�1$ 2��$)�$)"�!*-� ��#�*!�*0-�'�4*0/.>��$"#/
)*2;�2 �%0./�#�1 ���.$)"' �'�4*0/= activity_main>

�# ��'�..�)�( �!*-�/# ��*� @" ) -�/ ���'�..�$.�� -$1 ��!-*(�/# �'�4*0/�)�( ;�2# - 
names_like_this " /��*)1 -/ ��$)/* NamesLikeThis �)��#�1 Binding �++ )� �>��*;
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.$)� �*0-�'�4*0/�- .*0-� �$. activity_main.xml;�2 �" / ActivityMainBinding>��#$.
$.��*� @" ) -�/ ��$)/*�� databinding ��1��.0�@+��&�" �*!�/# �+��&�" �)�( �!-*(
/# �(�)$! ./>�	 )� ;�/# �!0''4@,0�'$7 ��$(+*-/�./�/ ( )/�!*-�/#$.��'�..�$.=

importimport com.commonsware.jetpack.sampler.simplebutton.databinding.ActivityMainBindingcom.commonsware.jetpack.sampler.simplebutton.databinding.ActivityMainBinding

K$!�4*0��- �2*)� -$)"�2#4�/#$.�$.�D1$ 2��$)�$)"E;��0/�/# �+��&�" �)�( �#�.
databinding;�/#�/�$.�!*-�#$./*-$��'�- �.*).�I�%0./�-*''�2$/#�$/L

�0-���/$1$/4���)�/# )�- ! - )� ActivityMainBinding �)��0. �$/�/*�. /�0+�/# ��
��)�
" /���- ! - )� �/*�/# showElapsed 2$�" /;�$)���1�=

packagepackage com.commonsware.jetpack.samplerj.simplebuttoncom.commonsware.jetpack.samplerj.simplebutton;

importimport android.os.Bundleandroid.os.Bundle;
importimport android.os.SystemClockandroid.os.SystemClock;
importimport android.widget.Buttonandroid.widget.Button;
importimport com.commonsware.jetpack.samplerj.simplebutton.databinding.ActivityMainBindingcom.commonsware.jetpack.samplerj.simplebutton.databinding.ActivityMainBinding;
importimport androidx.appcompat.app.AppCompatActivityandroidx.appcompat.app.AppCompatActivity;

publicpublic classclass MainActivityMainActivity extendsextends AppCompatActivityAppCompatActivity {
privateprivate finalfinal long startTimeMs = SystemClockSystemClock.elapsedRealtime();
privateprivate ActivityMainBindingActivityMainBinding binding;

@Override
protectedprotected void onCreate(BundleBundle savedInstanceState) {

supersuper.onCreate(savedInstanceState);

binding = ActivityMainBindingActivityMainBinding.inflate(getLayoutInflater());
setContentView(binding.getRoot());
binding.showElapsed.setOnClickListener(v -> updateButton());
updateButton();

}

void updateButton() {
long nowMs = SystemClockSystemClock.elapsedRealtime();
StringString caption = getString(R.string.elapsed, (nowMs - startTimeMs) / 1000);

binding.showElapsed.setText(caption);
}

}

K!-*( �$(+' �0//*)F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -%F.$(+' �0//*)F��$)��/$1$/4>%�1�L

?�)���*/'$)=

packagepackage com.commonsware.jetpack.sampler.simplebuttoncom.commonsware.jetpack.sampler.simplebutton

importimport android.os.Bundleandroid.os.Bundle
importimport android.os.SystemClockandroid.os.SystemClock
importimport androidx.appcompat.app.AppCompatActivityandroidx.appcompat.app.AppCompatActivity
importimport com.commonsware.jetpack.sampler.simplebutton.databinding.ActivityMainBindingcom.commonsware.jetpack.sampler.simplebutton.databinding.ActivityMainBinding

classclass MainActivityMainActivity : AppCompatActivityAppCompatActivity() {
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privateprivate valval startTimeMs = SystemClockSystemClock.elapsedRealtime()
privateprivate lateinitlateinit varvar binding: ActivityMainBindingActivityMainBinding

overrideoverride funfun onCreate(savedInstanceState: BundleBundle?) {
supersuper.onCreate(savedInstanceState)

binding = ActivityMainBindingActivityMainBinding.inflate(layoutInflater)
setContentView(binding.root)
binding.showElapsed.setOnClickListener { updateButton() }
updateButton()

}

privateprivate funfun updateButton() {
valval nowMs = SystemClockSystemClock.elapsedRealtime()
valval caption = getString(RR.string.elapsed, (nowMs - startTimeMs) / 1000)

binding.showElapsed.text = caption
}

}

K!-*( �$(+' �0//*)F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -F.$(+' �0//*)F��$)��/$1$/4>&/L

� �" /��) ActivityMainBinding $)./�)� ��4���''$)"�/# �./�/$� inflate() ( /#*��*)
$/;�+�..$)"�$)�� LayoutInflater /#�/�2 �" /�!-*( getLayoutInflater()>��
LayoutInflater &)*2.�#*2�/*�/�& ���'�4*0/�- .*0-� ��)���- �/ �/# ��*-- .+*)�$)"
��1��*�% �/.�- +- . )/$)"��''�*!�/# �2$�" /.��)���*)/�$) -.�$)�/#�/�- .*0-� >��# )
2 ���'' � setContentView(R.layout.activity_main) � !*- ;�0)� -�/# ��*1 -.;
setContentView() 0. ��� LayoutInflater> ActivityMainBinding �'.*�0. .��
LayoutInflater>

�$1 )�/#�/ ActivityMainBinding *�% �/;�2 ���)���'' setContentView();�/#$.�/$( 
)*/�+�..$)"�$) R.layout.activity_main>�� ��'- ��4�$)9�/ ��/# �'�4*0/�0.$)"
ActivityMainBinding �)� LayoutInflater I�2 ��*�)*/�)  ��/*��*�$/�/2$� >

)./ ��;�2 ���'' getRoot() *)�*0-��$)�$)"�*�% �/;�2#$�#�- +- . )/.�/# �-**/�*!�*0-
'�4*0/�1$ 2�#$ -�-�#4>���..$)"�/#�/�/* setContentView() . /.�0+�*0-��
;�%0./��.
setContentView(R.layout.activity_main) �$�>

�0/�/# ��$)�$)"�*�% �/ �&-) "$1 .�0.���� ..�/*�*0-�2$�" /.>��+ �$7��''4;
ActivityMainBinding #�.�� showElapsed 7 '�;�)�( ���!/ -�/# android:id /#�/�2 
0. ��!*-�/# <Button> $)�/# �'�4*0/> showElapsed $.�����1� Button *�% �/�- +- . )/$)"
/#$.�2$�" /;��)��2 ���)��*�/#$)".�'$& ���'' setOnClickListener() /*��--�)" �/*�" /
�*)/-*'�2# )�/# �0. -��'$�&.�/# ��0//*)>

��/$1 '4; setOnClickListener() /�& .��) OnClickListener ��''���&�*�% �/>�
)��*/#
/# ���1���)��/# ��*/'$)� 3�(+' .;�2 ���'' setOnClickListener() *)�/# Button;�2 
�- �0.$)"���'�(���� 3+- ..$*)�/#�/���1��*-��*/'$)�2$''��*)1 -/�$)/*��)
OnClickListener !*-�0.;�2$/#�/# ��*�4�*!�/# �'�(���� 3+- ..$*)�!*-($)"�/# ��*�4
*!�/# onClick() ( /#*���)��� $)"���'' ��2# )�/# �0. -��'$�&.�/# ��0//*)>��# - ;
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2 ���''��) updateButton() ( /#*�;�2#$�#�2 ��'.*���''�!-*( onCreate()>

updateButton() 0. . SystemClock.elapsedRealtime() /*�" /�/# �)0(� -�*!
($''$. �*)�.�/#�/�#�1 � '�+. ��.$)� �/# �� 1$� ��**/ �> SystemClock $.����'�..
.0++'$ ���4�/# ��)�-*$������/#�/�- /0-).�1�-$*0.�/$( �1�'0 .�/#�/��- �/$ ��/*�� 1$� 
��/$1$/4>�� �0. �/#�/�.�( elapsedRealtime() ( /#*��/*�+*+0'�/ �� startTimeMs
7 '��$)�/# ���/$1$/4;�2#$�#�2$''�- �*-��2# )�/# ���/$1$/4�2�.��$.+'�4 �>�	 )� ;�/# 
)0(� -�*!�($''$. �*)�.�� /2  )�/# ���/$1$/4�� $)"��$.+'�4 ���)��)*2�$.���(�// -�*!
.0�/-��/$)" startTimeMs !-*( nowMs>

�*��$.+'�4�/#�/�$)�/# Button; updateButton() ��''. getString() *)�/# ���/$1$/4>
getString() - /0-).�/# �1�'0 �*!���./-$)"�- .*0-� ;�"$1 )�/# �
��*!�/#�/�./-$)"
- .*0-� >�	 - ;�2 ��- �'**&$)"�/*�+0''�$)��) elapsed ./-$)"�- .*0-� >��# 
SimpleButton +-*% �/�� 7) .�/#�/�0.$)"����*(�$)�/$*)�*!���( ..�" ��)���
+'�� #*'� -=

<resources><resources>
<string<string name="app_name">>Jetpack: Button</string></string>
<string<string name="elapsed">>%d seconds since started!</string></string>

</resources></resources>

K!-*( �$(+' �0//*)F.-�F(�$)F- .F1�'0 .F./-$)".>3('L

�/-$)"�- .*0-� .�.0++*-/�/# �.�( �+'�� #*'� -�+�// -).��.��* .���1�C.
String.format() ( /#*�;�2#$�#�$.�'�-" '4�/# �.�( ��.�2#�/�4*0�($"#/�0. �$)
sprintf() $)��F�\\�� 1 '*+( )/>�	 - ; %d .�4.�D2 �2$''�.0++'4��)�$)/ " -�/*�7''�$)
# - E;�2#$�#�2 ��*�1$��/# �. �*)��+�-�( / -�/* getString()>��# �- .0'/�$.�/#�/
caption 2$''�#*'��/# �./-$)"�- .*0-� �2$/#�/# %d - +'�� ���4�/# �)0(� -�*!�. �*)�.
.$)� �/# ���/$1$/4�2�.�./�-/ �>

�#�/ caption 1�'0 �$.�/# )�+�.. ��/* setText() *)�*0- Button;�2#$�#���0. .�$/�/*
.#*2�/# ���+/$*)>
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)$/$�''4;�/#�/���+/$*)�2$''�.#*2�/#�/�Q�. �*)�.�#�1 � '�+. �=

�#!/,��KJ9 SimpleButton ��'*&�8��-�
(#.#�&&3�
�/(�"��
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!�4*0�/�+�$/�'�/ -;�$/�2$''�.#*2�/# �)0(� -�*!�. �*)�.�.$)� �/# ���/$1$/4�2�.�./�-/ �=

�#!/,��KK9 SimpleButton ��'*&�8���
#..&���"#&��
�.�,

�*/ �/#�/�/# Button �#�)" .�.$5 ��.�/# ���+/$*)��#�)" .�' )"/#>��#�/�$.�� ��0. �/# 
Button 0. . wrap_content !*-�$/.�2$�/#;�.*��.�/# ��*)/ )/��#�)" .;�.*�2$''�/# 
Button 2$�/#>

�*;�2 =

J �. �/# ��*� @" ) -�/ ���$)�$)"��'�..�/*�. /�0+�*0-��
���. ��*)�*0-�'�4*0/
- .*0-� 

J �. ��/# showElapsed 7 '��*)�/#�/��$)�$)"��'�..�/*�" /��/�*0- Button *�% �/
J �. � setOnClickListener() �)� setText() *)�/# Button /*�7)��*0/�2# )

/# ��0//*)�$.��'$�& ���)��0+��/ �$/.���+/$*);�- .+ �/$1 '4

�# - ��- ��'/ -)�/$1 .�/*�1$ 2��$)�$)"�!*-��*$)"��''�*!�/#$.�I�2 �2$''��$.�0..�/#*. 
(*- '�/ -�$)�/# ��**&>
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The Curious Case of the Missing R

�# ���1���)���*/'$)��*� ��*/#�- ! -�/*�/# . R 1�'0 .>��# R �'�..�" /.��*� �" ) -�/ �
�4�/# �
����)���0$'��/**'.���. ��*)�*0-��0-- )/�-*./ -�*!�- .*0-� .>����#�- .*0-� 
" /.����*-- .+*)�$)" R 1�'0 ���. ��*)�/# �/4+ �*!�- .*0-� �KR.layout; R.id;
R.string;� /�>L��)��/# �)�( �*!�/# �- .*0-� �KR.layout.activity_main;
R.id.showElapsed; R.string.elapsed;� /�>L>

�*( /$( .;�2# )�4*0��- �2*-&$)"�*)�4*0-���1��*-��*/'$)��*� ;�4*0�2$''�-0)�$)/*
��. .�2# - �4*0���))*/�.  (�/*�0. �/# R �'�..�/*�- ! - )� �4*0-�- .*0-� .>��# - 
�- �/2*�(�$)�.� )�-$*.=

J �# �
���.�4.�/#�/�$/��* .�)*/�&)*2�2#�/ R $.
J �# �
���.�4.�/#�/�$/�&)*2.�2#�/ R $.��0/��* .�)*/�- �*")$5 ���+�-/$�0'�-

- .*0-� �/#�/�4*0��- �/-4$)"�/*�- ! - )� �K >">;�4*0�#�1 R.layout.foo;��)�
 $/# - layout *- foo �- �- +*-/ ���.�)*/�� $)"�- �*")$5 �L

�# . �+-*�' (.��*( ���*0/��0 �/*�2# - �/#�/ R �'�..�'$1 .��)��2# )�$/�$.��- �/ ��K*-
0+��/ �L>

Where R Lives

�''�*!�*0-���1���)���*/'$)��'�.. .�- .$� �$)�.*( �D+��&�" E>�
)�/# �./�-/ -�+-*% �/;�/#�/
+��&�" �$. com.commonsware.helloworld>��0-�*) @�)�@*)'4��'�..; MainActivity;�$.
$)�/#�/�+��&�" >��# �.�(+' .�.#*2)�$)�/#$.��#�+/ -��- �$)��$6 - )/�+��&�" .;�.0�#��.
com.commonsware.jetpack.sampler.simplebutton !*-�/# ��*/'$)� �$/$*)�*!�/# 
SimpleButton .�(+' >

�# R �'�..�2$''�� ��*� @" ) -�/ ���4�/# ��0$'��/**'.�$)�/# ���1��+��&�" �$� )/$7 �
�4�/# package �//-$�0/ �$)�/# <manifest>  ' ( )/>��*;�!*-���+-*% �/�2#*. �+��&�" 
$. com.commonsware.jetpack.sampler.simplebutton;�/# �!0''4@,0�'$7 ���'�..�)�( 
!*- R $. com.commonsware.jetpack.sampler.simplebutton.R>

��1���)���*/'$)�.#�- ����*((*)�-0' =�4*0��*�)*/�)  ��/* import �'�.. .�/#�/��- �$)
/# �.�( �+��&�" ��.�/# ��'�..�/#�/�4*0��- �$)>��*;�$)�*0-�+-*% �/.; MainActivity ��)
- ! -�/* R 2$/#*0/��) import ./�/ ( )/;��.��*/# MainActivity �)� R �- �$)�/# 
+-*% �/C.�+��&�" �K >">; com.commonsware.jetpack.sampler.simplebuttonL>


!�4*0�/-4�- ! - )�$)" R;��)���)�-*$���/0�$*��*(+'�$).�/#�/�$/��* .�)*/�&)*2�2#�/ R
$.;��*).$� -�2# /# -�4*0-��'�..�$.�$)����$6 - )/�+��&�" �/#�)�/# �*) �� 7) ��$)�/# 
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<manifest>  ' ( )/>�
!�$/�$.;�4*0�2$''�)  ��/*������) import ./�/ ( )/�/*�+0''�$)�4*0-
R �'�..>

When R Is Created

R $.��- �/ ���.�+�-/�*!��0$'�$)"�4*0-�+-*% �/>��*��''*2��*� @�*(+' /$*)��)��*/# -
�..$./�)� �! �/0- .�*!��)�-*$���/0�$*�/*�2*-&; R " /.�- @�- �/ ��2# ) 1 -�4*0����;
- )�( ;�*-�- (*1 ���- .*0-� ;��. R $.��)�D$)� 3E�*!��''�*!�/# �- .*0-� .�$)�4*0-��++>
	*2 1 -;�*���.$*)�''4;�4*0�2$''�0. �.*( �! �/0- �*!��)�-*$���/0�$*�/#�/�#�++ ).�/*
���;�- )�( ;�*-�- (*1 ���- .*0-� ;��0/��)�-*$���/0�$*�!�$'.�/*�- " ) -�/ �/#�/ R
�'�..>


!��)�-*$���/0�$*�&)*2.�2#�/ R $.��0/��* .�)*/�- �*")$5 �.*( �+�-/$�0'�-�- .*0-� ;
/-4�(�)0�''4��0$'�$)"�/# �+-*% �/;�1$���0$'��_�� �0$'���-*% �/�!-*(�/# ��)�-*$�
�/0�$*�(�$)�( )0>��#$.�!*-� . R /*�" /�- " ) -�/ �;��)��$/�(�4��' �-�0+�4*0-
+-*�' (>

When R Is Not Created

�*( /$( .;�/#*0"#;��)�-*$���/0�$*��* .�)*/�&)*2�2#�/ R $.�� ��0. R $.�($..$)"
 )/$- '4>


!�/# - �$.�.*( ��0"�$)�*) �*!�4*0-�- .*0-� .�I�*-;��.�$/�/0-).�*0/;�$!�/# - �$.�.*( 
�0"�$)�4*0-�(�)$! ./�I R (�4�)*/�� �- " ) -�/ �>�
!��)�-*$���/0�$*�.�4.�/#�/�$/��* .
)*/�&)*2�2#�/ R $.;��)�� $/# -�4*0��'- ��4�#�1 �/# import ./�/ ( )/�*-�4*0�.#*0'�
)*/�)  ��*) �K.$)� R �)��4*0-��*� ��- �$)�/# �.�( �+��&�" L;�/# )�$/�$.�'$& '4�/#�/
/# - �$.�.*( �+-*�' (�$)���- .*0-� �*-�4*0-�(�)$! ./>


!�4*0�(�)0�''4��0$'��/# �+-*% �/�I��"�$);�1$���0$'��_�� �0$'���-*% �/�!-*(�/# 
�)�-*$���/0�$*�(�$)�( )0�I�4*0�.#*0'��" /����0$'�� --*-�/ ''$)"�4*0� 3��/'4�2#�/
- .*0-� �$.�9�2 �;�.*�4*0���)�/-4�/*�73�$/>

Package Names

�$)� �/# package 1�'0 �$.�0. ��!*-���1���*� �" ) -�/$*);�$/�#�.�/*�� ���1�'$����1�
+��&�" �)�( >���1���*)1 )/$*)�.�4.�/#�/�/# �+��&�" �)�( �.#*0'��� ���. ��*)��
- 1 -. ��*(�$)�)�( �K >">; com.commonsware.myapplicationL;�2# - �4*0�*2)�/# 
�*(�$)�$)�,0 ./$*)>��#�/�2�4;�$/�$.�0)'$& '4�/#�/��)4*) � '. �2$''����$� )/�''4��*''$� 
2$/#�/# �.�( �)�( >
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Debugging Your App

�*2�/#�/�2 ��- �./�-/$)"�/*�(�)$+0'�/ �2$�" /.;�/# �*��.�$)�- �. �/#�/�2 ��- �"*$)"
/*�.*( #*2��*�$/�2-*)";��)��*0-��++�2$''��-�.#>��.0�''4;�2# )�4*0-��++��-�.# .;�/# 
���2$''�.#*2����$�'*"��*3=

�#!/,��KL9��(�,)#��H:C��**��,�-"��#�&)!
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�#!/,��LC9��(�,)#��L:C��#�&)!�� .�,���*��.����,�-"�-


)�/#$.��#�+/ -;�2 �2$''��*1 -���! 2�/$+.�*)�#*2�/*�� �0"�/# . �.*-/.�*!�$..0 .>

Get Thee To a Stack Trace


!�$/�.  (.�'$& �4*0-��++�#�.��-�.# �;�/# �7-./�/#$)"�4*0�2$''�2�)/�/*��*�$.� 3�($) 
/# �./��&�/-�� �/#�/�$.��..*�$�/ ��2$/#�/#$.��-�.#>��# . ��- �'*"" ��/*���!��$'$/4�&)*2)
�.�
*"��/;�*)�4*0-�� 1$� �*-� (0'�/*->��*0���)�1$ 2�/#*. �'*".�0.$)"�/# �
*"��/�/**'
$)��)�-*$���/0�$*>
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�# �
*"��/�/**'�$.��1�$'��' ��/��)4�/$( ;�!-*(�+- //4�(0�#��)42# - �$)��)�-*$�
�/0�$*;��4�( �).�*!��'$�&$)"�*)�/# ��)�-*$��/**'�2$)�*2� )/-4;�0.0�''4��*�& ���/
/# ��*//*(�*!�4*0-�
���2$)�*2=

�#!/,��LD9��#(#'#4����))&��#(�)1-�#(��(�,)#���./�#)8��")1#(!�
)!��.��))&

�'$�&$)"�*)�/#�/�2$''��-$)"�0+�.*( ��)�-*$�@.+ �$7��'*".�$)��)�
*"��/�/**'�2$)�*2=

�#!/,��LE9��(�,)#��
)!��.��))&��#(�)1


*"��/�2$''�.#*2�4*0-�./��&�/-�� .;��$�")*./$��$)!*-(�/$*)�!-*(�/# �*+ -�/$)"
.4./ (;��)���)4/#$)"�4*0�2$.#�/*�$)�'0� �1$����''.�/*�./�/$��( /#*�.�*)�/# 
android.util.Log �'�..>��*-� 3�(+' ; Log.e() 2$''�'*"���( ..�" ��/� --*-�. 1 -$/4;
��0.$)"�$/�/*�� ��$.+'�4 ��$)�- �>

�# �/**'��-���-*..�/# �/*+�*!�/# �
*"��/�2$)�*2�#�.����-*+@�*2)�'$./�*!��1�$'��' 
� 1$� .��)��-0))$)"� (0'�/*-.>��#$�# 1 -�*) �$.�. ' �/ ��/# - �$.�/# �.*0-� �*!�/# 
'*"�( ..�" .�.  )�$)�/# �(�$)��- ��*!�/# �
*"��/�/**'�2$)�*2>


!�4*0-��++��-�.# .;�(*./�*!�/# �/$( ;�/# - �2$''�� ��)��..*�$�/ ����1��./��&�/-�� 
K 1 )�$!�4*0��- �2-$/$)"��*/'$)��*� L>��*-� 3�(+' �/# �./��&�/-�� �/#�/�/-$"" - ��/# 
�-�.#��$�'*"�.#*2)��/�/# �./�-/�*!�/#$.��#�+/ -�$.=
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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.ZygoteInit$MethodAndArgsCaller.run...
at com.android.internal.os.ZygoteInit.main(ZygoteInit.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.ZygoteInit$MethodAndArgsCaller.run...
at com.android.internal.os.ZygoteInit.main(ZygoteInit.java:1195)

K)*/ =�.*( �'$) .�2 - �/-0)��/ ��2$/# ... /*�/-4�/*�(�& �/# �*0/+0/�7/�/# �+�" 
2$�/#�� // -L

�*./�*!�/# �/$( �I�/#*0"#�)*/��'2�4.�I�4*0�.#*0'��� ���' �/*�7)��- ! - )� .�/*
4*0-��*� �$)�/# �./��&�/-�� ;�/*�&)*2�2# - �4*0�2 - �2# )�4*0��-�.# �>


!�4*0�2�)/�/*�. )��.*( /#$)"�!-*(�
*"��/�/*�.*( �*�4� '. ;�.0�#��.�1$���)�$..0 
/-��& -;�%0./�#$"#'$"#/�/# �/ 3/��)���*+4�$/�/*�/# ��'$+�*�-�;��.�4*0�2*0'��2$/#��)4
/ 3/� �$/*->

�# �D/-�.#���)E�$�*)��/*+�/# �/**'�./-$+�*)�/# �' !/�$.�/# �D�' �-�'*"E�/**'>��'$�&$)"�$/
2$''��++ �-�/*��' �-�
*"��/>�
/�� 7)$/ '4��' �-.�4*0-�
*"��/ 0#�1;�.*�4*0�2$''�*)'4�.  
( ..�" .�'*"" ���!/ -�4*0��' �- ��$/>��*/ ;�/#*0"#;�/#�/�/#$.��* .�)*/���/0�''4��' �-
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/# �'*".�!-*(�/# �� 1$� �*-� (0'�/*->


)����$/$*);�4*0���)=

J �. �/# �D
*"�' 1 'E��-*+@�*2)�/*�7'/ -�'$) .���. ��*)�. 1 -$/4;�2# - 
( ..�" .�!*-�4*0-��#*. )�. 1 -$/4�*-�#$"# -�2$''�� ��$.+'�4 ��K >">;�*)'4�.#*2
D�--*-E�. 1 -$/4L

J �. �/# �. �-�#�7 '��/*�/# �-$"#/�*!�/# �D
*"�' 1 'E��-*+@�*2)�/*�7'/ -�$/ (.
��. ��*)���. �-�#�./-$)"

J � /�0+�(*- �+ -(�) )/�7'/ -.�1$��/# ��-*+@�*2)�/*�/# �-$"#/�*!�/# �. �-�#
7 '��K >">;�D�*��$'/ -.EL

Running Your App in the Debugger

�# SimpleBoom (*�0' �$)�/# Sampler �)� SamplerJ +-*% �/.�$.�1 -4�.$($'�-�/*�/# 
SimpleButton  3�(+' �2 �'**& ���/�$) /# ��#�+/ -�*)�2$�" /.>��# - ��- �/#-  �(�$)
�$6 - )� .=

J �# ��0//*)�)*2�#�.���/ 3/���+/$*)�� 7) ��$)�/# �'�4*0/�1$��/# 
android:text �//-$�0/ =

<?xml version="1.0" encoding="utf-8"?>
<Button<Button android:id="@+id/showElapsed"

xmlns: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!-*( �$(+' �**(F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L
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J � �)*�'*)" -�$(( �$�/ '4�0+��/ �/# ��0//*)�2# )�./�-/$)"�/# ���/$1$/4;�.*
/#�/���+/$*)�.#*2.�0+=

�#!/,��LF9��#'*&��))'���'*&���**8��-�
(#.#�&&3�
�/(�"��

J � ��-�.#�2# )�/# �0. -�/�+.�/# ��0//*)

�*( /$( .;�/# �./��&�/-�� ��'*) �2$''�"$1 �4*0� )*0"#�$)!*-(�/$*)�/*�&)*2�#*2�/*
73�/# ��0">�
!�)*/;�4*0���)�-0)�4*0-��++�$)�/# �� �0"" -�/*�.  � 3��/'4�#*2�4*0-
�*� �$.� 3 �0/$)"��)��+ -#�+.�" /���� // -�. ). �!*-�4*0-�($./�& >
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Setting Breakpoints


)�*0-���1���)���*/'$)��*� � �$/*-.�$)��)�-*$���/0�$*;�/# �1 -/$��'���-�*)�/# �' !/�$.
��'' ��D/# �"0// -E=

�#!/,��LG9���#.),8�1#."��/..�,��,���	#!"&#!".��

�# ��0/#*-�*!�/#$.��**&�'$& .�#�1$)"�/# �'$) �)0(� -.�1$.$�' >��*��*)/-*'�2# /# -
/#*. �.#*2�0+;�"*�/*��$' .�_�� //$)".�_���$/*-�_�� ) -�'�_��++ -�)� �I�/# �D�#*2
'$) �)0(� -.E��# �&�*3��*)/-*'.�2# /# -�/# �"0// -�.#*2.�'$) �)0(� -.>

�'$�&$)"�$)�/# �"0// -�*)���'$) �*!�.*0-� ��*� �2$''�. /����- �&+*$)/;�2#$�#��++ �-.��.
��- ���*/�$)�/# �"0// -��)����+$)&�#$"#'$"#/�*)�/# �'$) =

�#!/,��LH9���#.),8�1#."��,��%*)#(.
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�# )�4*0�-0)�4*0-��++�0.$)"�/# �� �0"" -;�2# )��*� � 3 �0/$*)�- ��# .�'$) .�2$/#
���- �&+*$)/;� 3 �0/$*)�./*+.��)��4*0���)�0. �/# �
���/*�' �-)�(*- ���*0/�2#�/�$.
"*$)"�*)>

�*-�'$) .��*)/�$)$)"�'�(���� 3+- ..$*).;�2# )�4*0��'$�&�$)�/# �"0// -�/*�. /��
�- �&+*$)/;�4*0�2$''�" /����-*+@�*2)�( )0�*!�*+/$*).�!*-�2#�/�/# ��- �&+*$)/
.#*0'���6 �/=

�#!/,��LI9���#.),8��"#&���,3#(!�.)���.����,��%*)#(.�)(�
#(��FD

�*0-�*+/$*).��- =

J � /�/# ��- �&+*$)/�!*-�/# �$)$/$�'��*� �*)�/# �'$) �KD
$) EL
J � /�/# ��- �&+*$)/�/*�/-$"" -�2# )�/# �'�(���� 3+- ..$*)�$.� 3 �0/ ��KD{
updateButton() }EL

J �*/#�KD�''EL

Launching the Debugger

�*�-0)�/# ��++��)��#�1 �/# ��- �&+*$)/.�/�& � 6 �/;�4*0�)  ��/*�-0)�$/�$)�/# 
� �0"" ->��*0���)��*�/#$.�!-*(�/# ��0)�_�� �0"�(�$)�( )0�*+/$*)�*-�/# �D"-  )
�0"E�/**'��-�$�*)=

�#!/,��LJ9��(�,)#���./�#)��))&��,8�1#."����/!�
�)(�)(��#!".
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�#$.�� #�1 .���'*/�'$& �2# )�4*0�)*-(�''4�-0)�/# ��++>�	*2 1 -;�/# ��++�2$''�-0)
(*- �.'*2'4;��)��2# )�/# ��- �&+*$)/�$.�- ��# �;�4*0-�
���2$)�*2�2$''�*+ )��
� �0"�/**'�/#�/�.#*2.�4*0�2#�/�$.�"*$)"�*)=

�#!/,��LK9��(�,)#���./�#)8��")1#(!����/!��))&��.����,��%*)#(.

Examining Objects

�# �($��' �*!�/# �� �0"�/**'�.#*2.���D��-$��' .E�'$./>��#$.�2$''��*)/�$)�'*��'
1�-$��' .;�7 '�.F+-*+ -/$ .�*!�/# ��0-- )/�*�% �/;��)��*/# -�1�'0 .�/#�/�4*0-��*� 
($"#/�� �- ! - )�$)"=

�#!/,��LL9���,#��&�-���(��) ����/!��))&
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�$(+' �/4+ .;�'$& �/# Long 1�'0 nowMs;�%0./�.#*2�/# $-�1�'0 >��*- ��*(+' 3�/4+ .
2$''�.#*2�4*0�/# $-�/4+ ��)����)�� � 3+'*- ��$)�/0-)�0.$)"�/# �"-�4�/-$�)"' �/*
 3+�)��/# �*�% �/�/-  =

�#!/,��DCC9���,#��&�-���(��) ����/!��))&8��")1#(!���$��.��)(.�(.-

�#$.���)�# '+�4*0�0)� -./�)��/# ���/���/�/#$.�+*$)/�$)�/# ��*� >

Stepping Through the Code

�# �/**'��-�/*2�-�.�/# �/*+�*!�/# �� �0"�/**'�#�.���! 2��0//*).�/#�/�' /�4*0�./ +
/#-*0"#�/# ��*� �/*�!*''*2��'*)"��.�$/�" /.� 3 �0/ �=

�#!/,��DCD9��)����.�*��))&��,��/..)(-�#(����/!��))&

�-*(�' !/�/*�-$"#/;�/# . ��- =

J �3 �0/ �/#$.�./�/ ( )/��)��(*1 �$)/*�/# �) 3/�*) 
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J �/ +�$)/*�/# �!0)�/$*)�� $)"���'' ��$)�/#$.�./�/ ( )/;�$!�$/�$.�)*/��)��)�-*$�
����!0)�/$*)

J �/ +�$)/*�/# �!0)�/$*)�� $)"���'' ��$)�/#$.�./�/ ( )/;� 1 )�$!�$/�$.��)��)�-*$�
����!0)�/$*)

J �3 �0/ �!�-� )*0"#�/*� 3$/�/# �!0)�/$*)�/#�/�2 ��- �$)��)��/# )�./*+

�'.*;�/# - �$.���/**'�./-$+�*)�/# �' !/�2$/#���! 2�0. !0'��0//*).=

�#!/,��DCE9��))&��.,#*�#(����/!��))&

�!�+�-/$�0'�-�)*/ =

J �# �/*+@(*./��0//*)�K"-  )�/-$�)"' L�2$''�./�-/� 3 �0/$)"��*� �0)/$'�/# �) 3/
�- �&+*$)/�*-��-�.#

J �# �- ��.,0�- �/ -($)�/ .�4*0-�+-*� ..
J �# �!*0-/#��0//*)�K/2*�*1 -'�++$)"�- ���*/.L��-$)".�0+����$�'*"��*3�.#*2$)"

4*0��''�*!�4*0-��- �&+*$)/.

So, Where Did We Go Wrong?


)��*/#�/# ���1���)���*/'$)� �$/$*).�*! MainActivity �)��$/. updateButton()
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( /#*�;�2 �#�1 ���.$(+' -��$/�*!��*� �/#�/�/-$ .�/*�. /�/# ���+/$*)�/*�%0./�� �/# 
)0(� -�*!�. �*)�.�/#�/�#�1 � '�+. �=

privateprivate funfun updateButton() {
valval nowMs = SystemClockSystemClock.elapsedRealtime()

binding.showElapsed.setText(((nowMs - startTimeMs) / 1000).toInt())
}

K!-*( �$(+' �**(F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -F.$(+' �**(F��$)��/$1$/4>&/L

void updateButton() {
long nowMs = SystemClockSystemClock.elapsedRealtime();
int seconds = (int)((nowMs - startTimeMs) / 1000);

binding.showElapsed.setText(seconds);
}

K!-*( �$(+' �**(F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -%F.$(+' �**(F��$)��/$1$/4>%�1�L

�#$.��*� ��*(+$' .;�� ��0. setText() *)�� Button #�.���1�-$�)/�/#�/���� +/.��) Int
�.���+�-�( / ->�� ��- �+�..$)"��) Int /#�/�- +- . )/.�/# �)0(� -�*!�. �*)�.>


 /C.�'**&��/�/# �- ' 1�)/�+*-/$*)�*!�/# �./��&�/-�� ��"�$)=

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...

�.�$/�/0-).�*0/; setText(Int) �* .�)*/�.#*2�/#�/ Int 1�'0 ��.�/ 3/�$)�/# Button
��+/$*)>�
)./ ��;��)�-*$��$.� 3+ �/$)"�/#�/�/*�� ���- ! - )� �/*���./-$)"�- .*0-� ;
.0�#��. R.string.elapsed>��#*. R 1�'0 .��- ��''�$)/ " -.;��)��.*�(�)4�!0)�/$*).�$)
/# ��)�-*$������/#�/���� +/��) Int �- � 3+ �/$)"���- .*0-� �
�;�)*/�.*( ��-�$/-�-4
1�'0 ��.�2 ��- �+-*1$�$)">�
)�+�-/$�0'�-;�$!�4*0�" /��-�.#�2$/#��)
android.content.res.Resources$NotFoundException;�/# - �$.���"**���#�)� �/#�/
4*0��- �+�..$)"�$)���1�'0 �/*���!0)�/$*)�/#�/�$.�)*/���1�'$��- .*0-� �
�>

�# ��*-- �/�2�4�/*�$(+' ( )/�/#$.�2*0'��� �/*��*)1 -/�/# �)0( -$��1�'0 �/*��
String;�/# )�+�..�/#�/�/* setText()=
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privateprivate funfun updateButton() {
valval nowMs = SystemClockSystemClock.elapsedRealtime()

binding.showElapsed?.setText(((nowMs - startTimeMs) / 1000).toString())
}

void updateButton() {
long nowMs = SystemClockSystemClock.elapsedRealtime();
int seconds = (int)((nowMs - startTimeMs) / 1000);

binding.showElapsed.setText(IntegerInteger.toString(seconds));
}
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Introducing ConstraintLayoutConstraintLayout

�# �./�-/ -��++�/#�/�2 � 3�($) ��$)�/# �*+ )$)"��#�+/ -.�#�����'�4*0/�'$& �/#$.=

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns: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<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello World!"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintLeft_toLeftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app:layout_constraintTop_toTopOf="parent" />/>

</androidx.constraintlayout.widget.ConstraintLayout></androidx.constraintlayout.widget.ConstraintLayout>

�#$.�2-�+.���.$)"' TextView $)�� ConstraintLayout>��*-�/# �+0-+*. .�*!�2#�/�/#$.
D# ''*;�2*-'�AE��++��* .;�/# ConstraintLayout $.�+*$)/' ..�I�2 �.�2���/$1$/$ .
0.$)"�%0./�� TextView $) /# ��#�+/ -�*)�2$�" /.>

	*2 1 -;�(*- �*!/ )�/#�)�)*/;�4*0�2$''�#�1 �(*- �/#�)�*) �2$�" /�$)�4*0-�'�4*0/
- .*0-� .>��# )�4*0��*;�4*0�2$''��'2�4.�#�1 �.*( �.*-/�*!��*)/�$) -;��)��!- ,0 )/'4
/#�/��*)/�$) -�2$''�� �� ConstraintLayout>


)�/#$.��#�+/ -;�2 �2$''�- 1$ 2�2#�/��*)/�$) -.��- ��)��2#4�2 �0. �/# (;� 3�($) 
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.*( ���.$��.� )�-$*.�!*-�0.$)" ConstraintLayout;��)��'**&��/��)*/# -�2$�" /=
EditText>

The Role of Containers

�*( ��++.�#�1 �.�-  ).�/#�/��*)/�$)�%0./�*) �2$�" />

�*/�(�)4;�/#*0"#>

�*./�*!�/# �/$( ;�*0-�0. -�$)/ -!�� �$.�(*- ��*(+'$��/ ��/#�)�/#�/?� 1 )�$!�$/��* .
)*/�.  (�/#�/��*(+'$��/ ��2# )�4*0�'**&��/�$/=

�#!/,��DCF9�����'*&����,��(

	 - �2 �#�1 =

J �#-  ��# �&�*3 .
J �#-  �'�� '.���%�� )/�/*�/#*. ��# �&�*3 .
J �*( �.*-/�*!�/$/' �KD�*�*EL
J ��./-�)" �'$//' �D?E�$�*)�$)�/# �0++ -�-$"#/
J ��4 ''*2����&"-*0)��� #$)��/# �/$/' ��)��$�*)
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�#$.�/�& .�(*- �/#�)�*) ���
� ' ( )/�/*�- +- . )/�$)���'�4*0/�- .*0-� >�
)�!��/;
/#$.�/�& .�(*- �/#�)�*) �'�4*0/�- .*0-� >��#$.��++�$.���D/*@�*�'$./E�.*-/�*!��++;��)��$/
��)�#�)�' ��)��-�$/-�-4�)0(� -�*!�/*@�*�$/ (.>��*�2#$' �/#$.�.�-  ).#*/�.#*2.�/#-  
-*2.�*!��# �&�*3 .@�)�@'�� '.;�- �''4�/# �0. -��*0'��#�1 �Q�/*���*!�/# (>

�.�2 ��*1 - ��+- 1$*0.'4;��*)/�$) -.� 3/ )��!-*( ViewGroup;��)��/# �%*��*!��
ViewGroup $.�/*�*-"�)$5 �.*( �)0(� -�*!��#$'�- )��)���$.+'�4�/# (�*)�/# �.�-  )>
ViewGroup $/. '!� 3/ )�.�!-*( View;�.*�/# ��#$'�- )�*!�� ViewGroup ��)�� ���($3�*!
View �)� ViewGroup *�% �/.>

�*;�$)�/#$.�.�-  ).#*/;�2 ��' �-'4�#�1 ��/�' �./�*) ViewGroup /#�/�$.�*-"�)$5$)"��''�*!
/#*. �2$�" /.��)���$.+'�4$)"�/# (>

Layouts and Adapter-Based Containers

�*0"#'4�.+ �&$)";�/# - ��- �/2*�(�%*-�/4+ .�*! ViewGroup $(+' ( )/�/$*).=

J �# - ��- �/#*. �/#�/�*-"�)$5 ���. /�*!��#$'�- )�&)*2)��/�/# �/$( �/#�/�4*0
�- �2-$/$)"�/# ��++

J �# - ��- �/#*. �/#�/�*-"�)$5 ���. /�*!��#$'�- )�/#�/���))*/�� �&)*2)�0)/$'
/# ��++�$.�-0)

�*-� 3�(+' ;�$!�2 �2 - �/*�2-$/ ���/*@�*�'$./��++�'$& �/# �*) �.#*2)���*1 ;�2 ��*�)*/
&)*2�#*2�(�)4�/*@�*�$/ (.�/# - ��- �$)�/# �'$./>��#�/�� + )�.�*)�#*2�(�)4�/# 
0. -� )/ -.�/#�/�2 �.�1 �$)�����/���. ;���� ��. -1$� ;�*-�.*( �*/# -�+'�� >�	*2 1 -;
!*-� ��#�$)�$1$�0�'�/*@�*�'$./�$/ (;�2 �&)*2�/#�/�/# �1$.0�'�- +- . )/�/$*)�*!�/#�/
$/ (�$.����# �&�*3��)����'�� '�.#*2$)"�/# �/�.&�/*�� �+ -!*-( �>

�*;�$)�/#$.���. ;�2 �#�1 ��*/#�/4+ .�*! ViewGroup>��# �'$./�*!�/*@�*�$/ (.�$.�(�)�" �
�4�� ViewGroup /#�/�$.�*+/$($5 ��!*-�*-"�)$5$)"���/���/�-0)/$( ;�2#$' � ��#�-*2�$)
/#�/�'$./�$.�(�)�" ���4�� ViewGroup /#�/�$.�*+/$($5 ��!*-�*-"�)$5$)"���/��2# )�2 
2-$/ �/# ��++>

�# �(*./�+*+0'�- ViewGroup !*-�*-"�)$5$)"���/���/�-0)/$( �$. RecyclerView;
/#*0"#�/# - ��- �*/# -�*+/$*).>�� �2$''� 3+'*- RecyclerView (*- '�/ -�$)�/# 
�**&>��# �- �*(( )� � ViewGroup !*-�*-"�)$5$)"�2$�" /.�$)�'�4*0/�- .*0-� .�$.��
ConstraintLayout;�/#*0"#�/# - ��- �*/# -�*+/$*).>
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ConstraintLayoutConstraintLayout: One Layout To Rule Them All


!�4*0�.0-1 4�/# �
)/ -) /;�4*0�2$''�7)��/#�/ ConstraintLayout $.�+*+0'�-��0/
- '�/$1 '4�) 2>��*0�2$''�7)��- ! - )� .�/*�*/# - ...Layout �'�.. .;�.0�#��.
LinearLayout �)� RelativeLayout>�� �2$''� 3+'*- �/#*. ��-$ 94 '�/ -�$)�/#$.
�#�+/ ->��08� �$/�/*�.�4�/#�/ LinearLayout �)� RelativeLayout  3$./ ��!-*(�/# 
� "$))$)"�KSQQYC.��)�-*$��R>QL;�2#$' ConstraintLayout � �0/ ��$)�SQRW>��)�;�/# - 
$.�)*/#$)"�/#�/ ConstraintLayout ��)��*�/#�/���))*/��'.*�� ����*(+'$.# ���4�.*( 
($3�*!�/# ��'�..$��'�4*0/��'�.. .�K >">; LinearLayoutL>

�*;�2#4��$���**"' ��*/# -�2$/# ConstraintLayoutB

Drag-and-Drop GUI Builders

�**"' �2*0'��'$& � 1 -4*) �/*�0. ��)�-*$���/0�$*;��)��$)�+�-/$�0'�-�!*-� 1 -4*) �/*
0. ��)�-*$���/0�$*C.��-�"@�)�@�-*+���
��0$'� ->

	*2�2 ''����-�"@�)�@�-*+���
��0$'� -�2*-&.�� + )�.���'*/�*)�#*2�/# �-0' .�!*-
'�4$)"�*0/����
�" /�� 7) �>��$/#��-�"@�)�@�-*+�" ./0- .;�/# �� 1 '*+ -�$.�*)'4
+-*1$�$)"�4*0�2$/#��F���**-�$)�/ .�*!���2$�" /;���. ��*)�2# - �/# �� 1 '*+ -
- ' �. .�/# �(*0. ��0//*)��)���*(+' / .�/# ��-*+>�
/�$.�0+�/*�/# ���
��0$'� -�/*
� / -($) �2#�/�/#�/�- �''4�( �).�$)�/ -(.�*!�'�4*0/�-0' .>

	*2 1 -;�$)�SQQY;�2 �#���)*��-�"@�)�@�-*+���
��0$'� -> LinearLayout;
RelativeLayout;��)��&$)�2 - �)*/�� .$") ��2$/#��-�"@�)�@�-*+�$)�($)�>��.�$/�/0-).
*0/;�.*( �*!�/#*. �K >">; LinearLayoutL�2*-&�2 ''�$)����-�"@�)�@�-*+�(*� ';�2#$' 
*/# -.�K >">; RelativeLayoutL��*�)*/>

�4��*)/-�./; ConstraintLayout 2�.�� .$") ��2$/#��-�"@�)�@�-*+���
��0$'�$)"�$)
($)�>

Performance

�# ��'�..$��'�4*0/��'�.. .�2 - �)*/�2-$// )�2$/#�+ -!*-(�)� �$)�($)�>��*( �*!�/# $-
! �/0- .�2*-&�2 ''��0/��- ����$/�.'*2�/*� 3 �0/ >��# 4��- �)*/�.*�.'*2��.�/*�� 
0)0.��' ;��0/�/# 4��*�(�& �/# ��++����$/�(*- �.'0""$.#;�+�-/$�0'�-'4�2# )�.�-*''$)"
/# �.�-  )>

�# �*�% �/$1 �*! ConstraintLayout 2�.�/*�*6 -��''�*!�/# ���+��$'$/$ .�*!�/# ��'�..$�
�*)/�$) -.�I��)��(*- �I�2#$' �&  +$)"�+ -!*-(�)� �$)�($)�>
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Library vs. Framework

LinearLayout; RelativeLayout;��)��/# �*/# -��'�..$���*)/�$) -.��- �!-�( 2*-&
�'�.. .>��.���- .0'/;�/# 4��*0'��#�1 ��$6 - )/�$(+' ( )/�/$*).�*)��$6 - )/�1 -.$*).
*!��)�-*$�>��$)� �/#�/���0. .���'*/�*!�+�$)�!*-�(�$)/�$)$)"����&2�-�.��*(+�/$�$'$/4;
�**"' ��* .�)*/��#�)" �/# . ��'�.. .�/#�/�*!/ )>

ConstraintLayout;��4��*)/-�./;��*( .�!-*(���'$�-�-4>��#$.�#�.����*./;��.�)*2� ��#
�++�)  �.�$/.�*2)��*+4�*!�/# ConstraintLayout �*� >�	*2 1 -;�$/��'.*�( �).�/#�/
�**"' ���)�&  +�$(+-*1$)" ConstraintLayout;��)��� 1 '*+ -.���)���*+/�) 2 -
1 -.$*).�*!�/# �'$�-�-4�/#�/�����) 2�! �/0- .�*-�73��0".>

Getting ConstraintLayoutConstraintLayout

�$)� ConstraintLayout �*( .�!-*(���'$�-�-4;�2 �)  ��/*� ).0- �/#�/�2 �#�1 �/#$.
'$�-�-4�$)�*0-�(*�0' >�
!�4*0��- �/ �/# �+-*% �/�!-*(�/# ��)�-*$���/0�$*�) 2@+-*% �/
2$5�-�;�$/�$.�1 -4�'$& '4�/#�/�4*0��'- ��4�#�1 �/# �'$�-�-4�$)�4*0-�� + )� )�$ .>

�#�/�4*0��- �'**&$)"�!*-�$. androidx.constraintlayout:constraintlayout !*-
.*( �1 -.$*)=

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"

}

K!-*( �*)./-�$)/�*2F�0$'�>"-��' L

�*0�(�4�7)��/#�/�4*0�#�1 ����$6 - )/��-/$!��/;
com.android.support.constraint:constraint-layout>��#$.�/**�+-*1$� .
ConstraintLayout;��0/�$/�$.�/# �*'� -��-/$!��/;�!-*( /# ��)�-*$���0++*-/�
$�-�-4>�
!
4*0�#�1 �*/# -��-/$!��/.�$)�4*0- dependencies /#�/��- androidx@��. �;�4*0�2$''
2�)/�/*�0. �/# androidx  �$/$*)�*!�/# constraintlayout �-/$!��/>

Using Widgets and Containers from Libraries


) �)� �-'$ -��#�+/ -;�2 �.�2�/#�/�'�4*0/�- .*0-� .�0. ���
� ' ( )/.�/*�� .�-$� �/# 
�
>��# � ' ( )/.�/#�/�2 � 3+'*- ��I TextView �)� Button I�#���.$(+' � ' ( )/
)�( .;�+'0.��//-$�0/ .�/#�/�2 - �+- 73 ��2$/# android:>��#$.�$.�#*2�4*0�2$''�0. 
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(*./�*!�/# �2$�" /.��)���*)/�$) -.�/#�/��- �+�-/�*!�/# �D!-�( 2*-&��'�.. .E�I�/# 
�'�.. .�/#�/��- �+�-/�*!��)�-*$��$/. '!��)��.#$+�2$/#��)�-*$��� 1$� .>

	*2 1 -; ConstraintLayout $.�!-*(���'$�-�-4;�.*�$/�$.�)*/�+�-/�*!�/# �!-�( 2*-&
�'�.. .>����*+4�*!�/# ��*� �!*- ConstraintLayout $.�+��&�" ��$)�4*0-������)��.#$+.
2$/#�4*0-��++>

�.$)"�2$�" /.��)���*)/�$) -.�!-*(�'$�-�-$ .�$.�1 -4�.$($'�-�/*�0.$)"�2$�" /.��)�
�*)/�$) -.�!-*(�/# �!-�( 2*-&��'�.. .;�2$/#�/2*�& 4��$6 - )� .>

Fully-Qualified Class Name


) /# ��#�+/ -�*)�2$�" /.;�2 �!*�0. ��*) TextView �)� Button>��#*. �2$�" /.�#�1 
��
� ' ( )/.�)�( � <TextView> �)� <Button>;�- .+ �/$1 '4>

�*./�!-�( 2*-&�2$�" /.�2*-&�/#�/�2�4=�/# ���
� ' ( )/���)�� �/# ���- ��'�..
)�( >��*�'$�-�-4�2$�" /.�2*-&�/#�/�2�4>��*-�/#*. ;�/# ���
� ' ( )/�)  �.�/*�� �/# 
 /&&3<+/�&#6�� �'�..�)�( >��*;�2# )�0.$)" ConstraintLayout;�4*0�2$''�.  ���

 ' ( )/.�'$& <androidx.constraintlayout.widget.ConstraintLayout>>��#$.�" /.��
�$/�2*-�4�$!�4*0��- �2*-&$)"�2$/#�/# ���
;��0/�$!�4*0��- �(*./'4�0.$)"�/# ��-�"@�)�@
�-*+���
��0$'� -;�4*0�2$''���- '4�)*/$� �/# ��$6 - )� >

app:app: Attributes

�*0�2$''��'.*�7)��/#�/�.*( �*!�/# ���
��//-$�0/ .��*�)*/�" /�/# android: +- 73;
�0/�$)./ ���" /��) app: +- 73>��# . ��- ���
��//-$�0/ .�� 7) ���4�/# �'$�-�-4��*� ;
2# - �. android:@+- 73 ���//-$�0/ .��*( �!-*(�!-�( 2*-&��*� >

�#$.�( �).�/#�/�/# �7-./�/$( �4*0�./�-/�0.$)"�'$�-�-4�2$�" /.��)���*)/�$) -.�$)��
'�4*0/�- .*0-� ;�4*0�($"#/�.  app .#*2�0+�$)�- �=

�#!/,��DCG9��(�,)#���./�#)�
�3)/.���
���#.),8��")1#(!���� app
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�#$.�( �).�/#�/�/# app ��
�)�( .+�� �#�.�)*/��  )�� �'�- �>��# �.$(+' ./�2�4�/*
����$/�$.�/*=

J �0/�4*0-�/ 3/��0-.*-�.*( 2# - �$)�/# �- �@#$"#'$"#/ � app / 3/
J �- .. Alt-Enter K*-�/# � ,0$1�' )/�!*-�(����L�/*��-$)"�0+�/# �D,0$�&@73E

( )0=

�#!/,��DCH9��(�,)#���./�#)�
�3)/.���
���#.),8��")1#(!��/#�%<�#2���(/

J �#**. �D�- �/ �)�( .+�� �� �'�-�/$*)E�!-*(�/# �( )0

�#$.�2$''���� xmlns:app="http://schemas.android.com/apk/res-auto" /*�4*0-
-**/���
� ' ( )/�*!�/# �'�4*0/�- .*0-� >

A Quick RTL Refresher

�*./�*!�/# �2*-'�C.�'�)"0�" .��- �2-$// )�' !/@/*@-$"#/>��*;�$)�/#$.�+�-�"-�+#;�4*0
- ���/# �' // -.��)��2*-�.�./�-/$)"�!-*(�/# �' !/� �" �*!���'$) ���-*..�/*�/# �-$"#/
 �" >

�-��$���)��	 �- 2; �(*)"�*/# -.;��- �2-$// )�-$"#/@/*@' !/>��# ����- 1$�/$*)�D��
E
- ! -.�/*�/# . �'�)"0�" .>�
��;�$)�/0-);�- ! -.�/*�' !/@/*@-$"#/�'�)"0�" .>

�)�-*$��.0++*-/.��*/#�
����)����
>�� �)*/ ��$) /# ��#�+/ -�$)/-*�0�$)"�/# 
(�)$! ./ #*2�4*0-��++���)���1 -/$. �/#�/�$/�.0++*-/.���
>��#$.;�$)�/0-);�2$''���0. 
4*0�/*�- ! -�/*�D./�-/E��)��D )�E�$)./ ���*!�D' !/E��)��D-$"#/E�2# )�+*.$/$*)$)"
2$�" /.�*)�/# �.�-  )=
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����%������"��$��� ,�$�"$-�	���#+ ,���-�	���#+


�� 
 !/ �$"#/

��
 �$"#/ 
 !/


)�" ) -�';�2 �2�)/�/# ���
�/*�9*2�2$/#�/# �'�)"0�" ��$- �/$*)>��#$)".�/#�/�4*0
($"#/�#�1 �*)�/# �' !/�2$/#��)�
���'�)"0�" �0.0�''4�"*�*)�/# �-$"#/�2$/#��)���

'�)"0�" ;��)��.*�!*-/#>

Simple Rows with ConstraintLayoutConstraintLayout

�# ConstraintRow .�(+' �(*�0' �$)�/# Sampler �)� SamplerJ +-*% �/.�$.�1 -4
.$($'�-�/*�/# SimpleText .�(+' >��# �'�4*0/�)*2�#�.�� ConstraintLayout 2-�++ �
�-*0)��� TextView �)��� Button>

The XML

�0-�-**/� ' ( )/�$.�)*2
<androidx.constraintlayout.widget.ConstraintLayout>=

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:padding="@dimen/container_padding">>

<TextView<TextView android:id="@+id/label"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/label_caption"
app:layout_constraintBaseline_toBaselineOf="@id/button"
app:layout_constraintStart_toStartOf="parent" />/>

<Button<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></androidx.constraintlayout.widget.ConstraintLayout>

K!-*( �*)./-�$)/�*2F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L

� �"$1 �/#�/ ConstraintLayout ��# $"#/��)��2$�/#�*! match_parent;�2#$�#
$)�$��/ .�/#�/�/#$.�2$�" /�*-��*)/�$) -�.#*0'��7''�0+�/# ��1�$'��' �.+�� �*!�$/.�+�- )/
�*)/�$) ->�
)�/#$.���. ;�/# �D+�- )/E�$.����*)/�$) -�/#�/�*��0+$ .�(*./�*!�/# �.+�� �*)
/# �.�-  );�.*�/# ConstraintLayout 2$''�7''�/#�/�.+�� >�� ��'.*�"$1 �/# 
ConstraintLayout +���$)"�*)��''�!*0-�.$� .;�.*�/# ��*)/ )/.�*!�/# 
ConstraintLayout 2$''�� �$). /�!-*(�/# � �" .��4�#*2 1 -�(0�# @dimen/
container_padding ��''.�!*-�K8dp $)�/#$.���. L>

�# - ��- �/2*���
� ' ( )/.�/#�/��- ��*)/�$) ��$)�/# ConstraintLayout=�*0-
TextView �)��*0- Button>��*/#�#�1 �
�.;�.$5 .;��)����+/$*).�K1$� android:textL>
	*2 1 -;��*/#��'.*�#�1 ��)�#*-$)"�-0' .;�$)�$��/$)"�2# - �/# �2$�" /.�.#*0'��� 
+*.$/$*) ��2$/#$)�/# ConstraintLayout>

�# TextView #�. app:layout_constraintStart_toStartOf="parent">��''��//-$�0/ .
./�-/$)"�2$/# app:layout_constraint �- �-0' .�!*-��#$'�- )�*! ConstraintLayout>
app:layout_constraintStart_toStartOf="parent" .�4.=

J � ��- �/-4$)"�/*��*)./-�$)�/# �D./�-/E� �" �*!�/# �2$�" /�KconstraintStartL;
2# - �/# �D./�-/E� �" �$.�*)�/# �' !/�!*-�' !/@/*@-$"#/�'�)"0�" .��)��*)�/# 
-$"#/�!*-�-$"#/@/*@' !/�'�)"0�" .

J � ��- �/-4$)"�/*��)�#*-�/#�/� �" �/*�/# �./�-/� �" �*!�.*( /#$)"� '. 
KtoStartOfL

J �# �D.*( /#$)"� '. E�$.�/# ConstraintLayout $/. '!�K"parent"L

�*; app:layout_constraintStart_toStartOf="parent" 2$''��)�#*-�/# �./�-/� �" �*!
/# TextView /*�/# �./�-/�.$� �*!�/# ConstraintLayout>

�$($'�-'4;�/# Button #�.=

J app:layout_constraintTop_toTopOf="parent" /*��)�#*-�/# �/*+�*!�/# 
Button /*�/# �/*+�*!�/# ConstraintLayout

J app:layout_constraintEnd_toEndOf /*��)�#*-�/# �D )�E�*!�/# Button /*
/# �D )�E�*!�/# ConstraintLayout;�2# - �D )�E�$.�*)�/# �-$"#/�!*-�' !/@/*@
-$"#/�'�)"0�" .��)��*)�/# �' !/�!*-�-$"#/@/*@' !/�'�)"0�" .

�# TextView �'.*�#�. app:layout_constraintBaseline_toBaselineOf="@id/
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button">�	 - ;�D��. '$) E�- ! -.�/*�/# �$)1$.$�' �'$) �/#�/�/ 3/��++ �-.�/*�D.$/E�0+*)>��
TextView I��)���)4�.0��'�.. .;�'$& Button I�#�.�����. '$) >�	 - ;�2 ��- 
�)�#*-$)"�/# ���. '$) �*!�/# TextView /*�/# ���. '$) �*!�/# Button;�.*�2# - 1 -
/# Button 2$)�.�0+;�/# TextView 2$''�#�1 ���(�/�#$)"�1 -/$��'�+*.$/$*)>��# "@id/
button" /$ .�$)/*�/# @+id/button � �'�- ��$)�/# android:id �//-$�0/ �*!�/# 
Button;�.*�/# ConstraintLayout &)*2.�2#�/�2$�" /�$.�/# �/�-" /�*!�/#$.��)�#*-$)"
-0' >

�# Button �'.*�#�. app:layout_constraintStart_toEndOf="@id/label">��#$.�.�4.
/#�/�2 �2�)/�/*��)�#*-�/# �./�-/� �" �*!�/# Button /*�/# � )�� �" �*!�/# TextView
K2#*. android:id 1�'0 �$. @+id/labelL>

�# Button #�.��)�0)0.0�' android:layout_width 1�'0 = 0dp>��*-(�''4;�/#$.�2*0'�
( �)���2$�/#�*!�5 -* dp;�2#$�#�2*0'��� ����$/�.#*-/>��*-����#$'��*!
ConstraintLayout;�/#*0"#; 0dp ( �).�D/# �2$�/#�$.�� / -($) ���4�/# �#*-$5*)/�'
�*)./-�$)/.E>�
)�/# ���. �*!�/# Button=

J �# �./�-/� �" �$.��)�#*- ��/*�/# � )�� �" �*!�/# TextView
J �# � )�� �" �$.��)�#*- ��/*�/# � )�� �" �*!�/# ConstraintLayout

�.���- .0'/;�2$/#���2$�/#�*! 0dp;�/# Button 2$''�� -.,�.�"�� /*�7''�/# �.+�� �� /2  )
/#*. �/2*��)�#*-�+*.$/$*).>�
!�$)./ ���/# �2$�/#�2 - wrap_content;�/# Button
2$�/#�2*0'��� �� / -($) ���4�$/.���+/$*);��)��$/�2*0'��� ��(.�,�� $)�� /2  )
/#*. �/2*��)�#*-�+*.$/$*).>

The Android Studio Graphical Layout Editor


!�4*0��'$�&�*)���2$�" /�$)�/# ConstraintLayout $)�/# ��'0 +-$)/�1$ 2;�/#�/�1$ 2�2$''
.#*2�.,0�- .�*)�/# ��*-) -.��)���$-�' .�� )/ - ��*)�/# � �" .=

�#!/,��DCI9��(�,)#���./�#)��,�*"#��&�
�3)/.���#.),8��&/�*,#(.��#�1

�# �.,0�- .��- �- .$5 �#�)�' .>��*./�'$& '4;�4*0�#�1 �.  )�/#$.�+�// -)�� !*- ;
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2# /# -�$)�
��.;��-�2$)"�/**'.;�*-�*/# -�+-*"-�(.>��*0�2*0'��0. �/#$.�- .$5$)"
�++-*��#�$!�4*0�2�)/ ����73 ��.$5 �!*-�/# �2$�" />�
�/ -�.2$/�#$)"�/*�0.$)"
�$( ).$*)�- .*0-� .;�-�/# -�/#�)�#�-�@�*� ��1�'0 .;�!*-�/# �.$5 �1�'0 .�2*0'��� ��
"**��$� �>��*0���)��'.*��#�)" �/# �2$�/#��)��# $"#/�/#-*0"#�/# ��//-$�0/ .�+�) >

�# ��$-�' .��- �(*- �$(+*-/�)/;��.�/# 4��''*2�4*0�/*�� 7) �/# ��*)./-�$)/.;��4
�-�""$)"����$-�' �/*�.*( ��)�#*-�+*$)/=

�#!/,��DCJ9��&/�*,#(.��#�18��")1#(!��)(-.,�#(.���#(!��,��.��

�*0���)��-�"�/# ��$-�' �/*��)� ,0$1�' )/��$-�' �*)��)*/# -�2$�" /�*-�/*�/# � �" .�*!
/# ConstraintLayout;�/*� ./��'$.#��)��)�#*-$)"�-0' �� /2  )�/#*. �/2*�+*$)/.>
�#�/�-0' �$.�- +- . )/ ���4��)��--*2��*)) �/$)"�/# �/2*�2$�" /.;�2$/#�/# �./�-/��)�
 )��*!�/# ��--*2�.#*2$)"�/# �.$� .�/#�/�2 - ��*)./-�$) �>

The Result


!�4*0�-0)� $/# -� �$/$*)�*!�/# ConstraintRow .�(+' ;�4*0�2$''�.  �/# �- .0'/
(�/�# .�/# �"-�+#$��'�'�4*0/� �$/*-��)��2#�/�2 ��.& ��!*-�$)�/# ���
��//-$�0/ .=
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J �# TextView $.��'$") ��*)�/# �./�-/� �" �*!�/# �.�-  )��)��$.�1 -/$��''4
�'$") ��2$/#�/# ���. '$) �*!�/# Button

J �# TextView /�& .�0+�$/.�D)�/0-�'E�.+�� ���. ��0+*)�$/.���+/$*)
J �# Button 7''.�/# �.+�� �� /2  )�/# TextView �)��/# � )�� �" �*!�/# 

.�-  )
J �# Button $.��'$") ��2$/#�/# �/*+�*!�/# �.�-  )
J �1 -4/#$)"�$.�$). / 8dp !-*(�/# � �" .

�#!/,��DCK9��)(-.,�#(.�)1���'*&�8��-�
(#.#�&&3�
�/(�"��

Starting from Scratch

�.�2$/#�*/# -��*)/�$) -.;�4*0���)��- �/ ���) 2�'�4*0/�- .*0-� �2$/#��
ConstraintLayout �.�/# �-**/;��4�-$"#/@�'$�&$)"�*1 -�� layout - .*0-� ��$- �/*-4;
�#**.$)"�� 2�_�D
�4*0/�- .*0-� �7' E�!-*(�/# ��*)/ 3/�( )0;��)��/4+$)"�$)
ConstraintLayout !*-�/# �-**/� ' ( )/>��*-/0)�/ '4;��0/*@�*(+' / �*)�/# �D�**/
 ' ( )/E�7 '���''*2.�4*0�/*�%0./�./�-/�/4+$)" ConstraintLayout;�/# )��#**. �/# 
!0''4@,0�'$7 ���'�..�)�( �!-*(�/# ��-*+@�*2)�'$./>


!�4*0��-�"���2$�" /�$)/*�/# ConstraintLayout �)���-*+�$/�$)��)��-�$/-�-4�.+*/;
2#�/�4*0�" /��/�� .$")�/$( �2$''�� ��$6 - )/�/#�)�2#�/�4*0�" /�2# )�4*0�-0)�/# 
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�++>�
)�/# �"-�+#$��'�'�4*0/� �$/*-;�/# Button .#*2.�0+�2# - �4*0��-*+�$/=

�#!/,��DCL9��)(-.,�#(.
�3)/.8��#."��,�!!��<
(��/..)(

	*2 1 -;�$!�4*0�'**&��/�/# ���
�/#�/�2�.�" ) -�/ �;�4*0�2$''�.  �/#�/�/# Button #�.
)*��*)./-�$)/.>�
/ �)�- #�1 ���+�$-�*!��//-$�0/ .�2$/#�/# tools: +- 73=
tools:layout_editor_absoluteX �)� tools:layout_editor_absoluteY=

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent">>

<Button<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></androidx.constraintlayout.widget.ConstraintLayout>
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�.�2 ��$.�0.. �� �-'$ -�$)�/# ��**&;��//-$�0/ .�$)�/# tools: )�( .+�� ��- 
.0"" ./$*).�/*�/# �� 1 '*+( )/�/**'.��)��#�1 �)*�$(+��/�*)�/# �� #�1$*-�*!�4*0-
�++�2# )�$/�-0).>�
)�/#$.���. ;��)�-*$���/0�$*�- ( (� -.�/# �0++ -@' !/��*-) -�*!
2# - �4*0��-*++ ��/# Button>��0/;��.���2�-)$)"�*)�/# Button $)�/# �'�4*0/� �$/*-
2$''�/ ''�4*0;�� Button 2$/#*0/��*)./-�$)/.�2$''�2$)��0+��/��**-�$)�/ (0,0) �/
-0)/$( �K��.$��''4;�0++ -@' !/�!*-�
���'�)"0�" .��)��0++ -@-$"#/�!*-���
�'�)"0�" .L>

�-�""$)"�$)���2$�" /�$.�$).08�$ )/>��*0��'.*�)  ��/*�0. �/# �"-�+#$��'�'�4*0/� �$/*-
/*�� 7) �/# ��*)./-�$)/.;��-�""$)"�/# ��$-�' .�*)�/# �2$�" /C.� �" .��)���*)) �/$)"
/# (�/*�/# � �" .�*!�*/# -�2$�" /.�*-�/*�/# ConstraintLayout $/. '!>

ConstraintLayoutConstraintLayout and the Attributes Pane

�# )�4*0��'$�&�*)���2$�" /�$).$� �� ConstraintLayout;�/# ��//-$�0/ .�+�) �#�.��
./-�)" @'**&$)"��*)/-*'�$)�/# �D
�4*0/E���/ "*-4�*!��//-$�0/ .=

�#!/,��DDC9��)(-.,�#(.��)(6!/,�.#)(��"#(!3

�# ��# 1-*).�$).$� �/# �.,0�- �$)�$��/ �/#�/�/# �.$5$)"�-0' �$. wrap_content !*-� ��#
�3$.>��'$�&$)"�*)�*) �*!�/# ��# 1-*).�2$''�/*""' �� /2  )�./�/ .�!*-�/#�/��3$.=
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J ��73 ��2$�/#;�$)�$��/ ���4���.$5$)"���-
J 0dp;�!*-�./- /�#$)"�/# �.$5 �/*�/# ��1�$'��' �.+�� ;�$)�$��/ ���4���.�2/**/#

'$) 
J wrap_content;�$)�$��/ ���4�/#*. ��# 1-*).

EditTextEditText: Making Users Type Stuff

�'*)"�2$/#��0//*).��)��'�� '.;�7 '�.��- �/# �/#$-��D�)�#*-E�*!�(*./���
�/**'&$/.>�
)
�)�-*$�;�/# 4��- �$(+' ( )/ ��1$��/# EditText 2$�" /;�2#$�#�$.���.0��'�..�*!�/# 
TextView 0. ��!*-�'�� '.>

�'*)"�2$/#�/# �./�)��-� TextView �//-$�0/ .�K >">; android:textStyleL; EditText
#�.�*/# -.�/#�/�2$''�� �0. !0'�!*-�4*0�$)��*)./-0�/$)"�7 '�.;�)*/��'4
android:inputType;�/*�� .�-$� �2#�/�.*-/�*!�$)+0/�4*0- EditText  3+ �/.�K)0(� -.B
 (�$'����- .. .B�+#*) �)0(� -.BL>
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Graphical Layout Editor

�# ���' // �$)�/# �"-�+#$��'�'�4*0/� �$/*-�#�.���2#*' �. �/$*)�� �$��/ ��+-$(�-$'4�/*
EditText 2$�" /.;�)�( ��D� 3/E=

�#!/,��DDD9��#�!�.-���&�..�8�>�&�#(���2.?��")1(�	#!"&#!".��

�# �7-./� )/-4�$.�� TextView>��# �. �*)�� )/-4�KD�'�$)�� 3/EL�$.���" ) -�'@+0-+*. 
EditText>��# �- ./��*( �+- @�*)7"0- ��!*-�1�-$*0.�.� )�-$*.;�.0�#��.���+�..2*-�>

�*0���)��-�"��)4�*!�/# . �$)/*�4*0-�'�4*0/;�/# )�0. �/# ��//-$�0/ .�+�) �/*��*)7"0- 
- ' 1�)/��//-$�0/ .;�*-� �$/�/# EditText ��
��.�4*0�.  �7/>��# �D
�E��)��D� 3/E
�//-$�0/ .��- �/# �.�( ��.�!*0)��*) TextView;��.��- �(�)4�*/# -��//-$�0/ .;�$)# -$/ �
!-*( TextView>

Notable Attributes

�# �D	$)/E�$/ (�$)�/# ��//-$�0/ .�+�) ��''*2.�4*0�/*�. /���D#$)/E�!*-�/#$. EditText>
�# �D#$)/E�/ 3/�2$''�� �.#*2)�$)�'$"#/�"-�4�$)�/# EditText 2$�" /�2# )�/# �0. -�#�.
)*/� )/ - ���)4/#$)"�4 />��)� �/# �0. -�./�-/.�/4+$)"�$)/*�/# EditText;�/# �D#$)/E
1�)$.# .>��#$.�($"#/��''*2�4*0�/*�.�1 �*)�.�-  )�.+�� ;�- +'��$)"���. +�-�/ �'�� '
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TextView>

�# �D
)+0/��4+ E�$/ (�$)�/# ��//-$�0/ .�+�) ��''*2.�4*0�/*�� .�-$� �2#�/�.*-/�*!
$)+0/�4*0��- � 3+ �/$)"�/*�- � $1 �$)�/#$. EditText;�'$)$)"�0+�2$/#�(�)4�*!�/# �/4+ .
*!�7 '�.�4*0���)��-�"�!-*(�/# ���' // �$)/*�/# �'�4*0/=

�#!/,��DDE9��(�,)#���./�#)=-���2.��#�&�-�
(*/.�3*��
#-.

More Complex Forms


 /C.�'**&��/����$/�(*- � '��*-�/ � 3�(+' ;�!*0)��$)�/# ConstraintForm (*�0' .�*!
/# ��1� �)� �*/'$) +-*% �/.>

What We Want

� �2�)/�/*�#�1 ���!*-(�/#�/��*'' �/.�/# �7-./��)��'�./�)�( �*!���+ -.*);�2$/#��
Button /*�.0�($/�/# �!*-(>�� ��- �)*/�- ��/$)"�/*�/#�/��0//*)��'$�&�I�/# �+0-+*. 
*!�/#$.�.�(+' �$.�/*�.  �#*2�/# �!*-(�$.��*)./-0�/ �>

�#$.�.  (.�./-�$"#/!*-2�-�� )*0"#>��*-� 3�(+' ;�2 ���)�#�1 �� ConstraintLayout
/#�/��*'' �/.�/# �7-./�)�( ��)��'�./�)�( �$)�/2*�-*2.;�2$/#�/# Button � '*2�/# 
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'�./�)�( �-*2>

	*2 1 -;�$!�2 �'$($/�*0-. '1 .�/*�/# �.*-/�*! ConstraintLayout �)�#*-$)"�-0' .�/#�/
2 �#�1 �.  )���*1 ;�2 �2*0'��2$)��0+�2$/#���'�4*0/�/#�/�'**&.�'$& �/#$.=

�#!/,��DDF9�����!!����),'
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�#$.�2*-&.;��0/�$/�2*0'��� �)$� -�$!�2 �#����*'0().�!*-�/# �'�� '.��)��/# �7 '�.=

�#!/,��DDG9��)(-.,�#(.�),'���'*&�8��-�
(#.#�&&3�
�/(�"��

�*-/0)�/ '4; ConstraintLayout *6 -.�.*( �! �/0- .�!*-�# '+$)"�0.�" /�/#$.�.*-/�*!
'**&>

How We Get There

�0-�'�4*0/�$.�(*- ��*(+' 3�/#�)�/# � �-'$ -� 3�(+' ;�*2$)"�$)�+�-/�/*�#�1$)"�71 
�#$'�- )�*!�/# ConstraintLayout=�/2* TextView 2$�" /.;�/2* EditText 2$�" /.;��)�
� Button=

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns: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<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<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<EditText
android:id="@+id/firstName"
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<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_constraintBaseline_toBaselineOf="@id/lastName"
app:layout_constraintHorizontal_bias="1.0"
app:layout_constraintStart_toStartOf="parent" />/>

<EditText<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<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></androidx.constraintlayout.widget.ConstraintLayout>

K!-*( �*)./-�$)/�*-(F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L


!�4*0�'**&��/�/#�/���
;�/# - ��- -#2 �#$'�� ' ( )/.�*!�/# ConstraintLayout I�2 
2$''� 3+'*- �/#�/�.$3/#�*) �.#*-/'4>

Naming the Widgets

���#�*!�/# �2$�" /.�" /.���!�$-'4�.$(+' android:id=

J firstName �)� lastName !*-�/# �/2* EditText 2$�" /.
J firstLabel �)� lastLabel !*-�/# �/2* TextView 2$�" /.
J button !*-�/# Button

�$)� �2 ��- �)*/��*$)"��)4/#$)"�2$/#�/# . �2$�" /.�!-*(�*0-���1�F�*/'$)��*� ;�/# 
2$�" /�
�.��- �+0- '4�!*-�$)/ -)�'�0. �2$/#$)�/#$.�'�4*0/�- .*0-� >

BarrierBarrier: You Shall Not Pass

�# �.$3/#��#$'��*!�/# ConstraintLayout $.�� Barrier> Barrier $.�*) �*!����*0+' �*!
*+/$*).�2$/# ConstraintLayout !*-��- �/$)"���1$-/0�'��)�#*-�+*$)/=���+'�� �!*-�4*0�/*
- ! - )� �$)�'�4*0/��)�#*-$)"�-0' .�/#�/�$.�)*/�$/. '!���2$�" /�$)�/# �'�4*0/>

�+ �$7��''4;�/#$. Barrier #�.=

J app:barrierDirection="end"
J app:constraint_referenced_ids="labelFirst,labelLast"

	 - ;�/# �D��--$ -��$- �/$*)E�$)�$��/ .�2# - �/# ���--$ -�$.� ./��'$.# ��- '�/$1 �/*�/# 
2$�" /.�- ! - )� ��$)�/# app:constraint_referenced_ids �//-$�0/ >�
)�*0-���. ;
/# end !*- app:barrierDirection ( �).�D+0/�/#$. Barrier �/�/# � )��+*.$/$*)�*!
/# ��#$'��/#�/�$.�!�-/# ./�!-*(�/# �./�-/�+*.$/$*)E>��*/#�*!�/# TextView 2$�" /.��- 
. /�0+�/*�./�-/�!-*(�/# start  �" �*!�/# ConstraintLayout �)��/�& �0+��.�(0�#
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-**(��.�/# $-��*)/ )/�- ,0$- .�Kandroid:layout_width="wrap_content"L>��.��
- .0'/;�/# Barrier $.�+'�� ���/�/# � )��*!�2#$�# 1 -�*!�/#*. �/2* TextView 2$�" /.
$.�'*)" ./>�
)�/# �.�(+' ��++;�/#�/�$.�/# �. �*)��'�� ';�2#$�#�0. . Last Name
(Surname): �.�/# ���+/$*)�K�*0-/ .4�*! @string/label_lastL>��*;�/# Barrier $.
+'�� ��2# - �/# labelLast TextView  )�.>

� �/# )�. /�0+�/# firstName �)� lastName 2$�" /.�/*�#�1 �/# $- start +*.$/$*)�� 
2# - �/# Barrier $.;�1$� app:layout_constraintStart_toEndOf="@id/barrier">
�#$.�$.�2#4��*/#�7 '�.�#�1 �/# �.�( �./�-/$)"�+*.$/$*);��)��/#�/�+*.$/$*)�$.
� / -($) ���4�/# �'*)" ./�*!�/# �'�� '.>

�#!/,��DDH9��(�,)#���./�#)��,�*"#��&�
�3)/.���#.),8��")1#(!��),'�1#." Barrier

�.���- .0'/;�*0-�!*0-�(�$)�2$�" /.�I�/# �/2*�'�� '.��)��/# �/2*�7 '�.�I��- 
*-"�)$5 ��$)/*�/2*��*'0().;�2# - �/# �2$�/#�*!�/# �7-./��*'0()�$.�� / -($) ���4
/# �2$�/#�*!�/# �'�� '.�$).$� �*!�$/>

Your Position Shows Some Bias

�0-�/2*�'�� '.��*�)*/�#�1 �/# �.�( �2$�/#>��# labelLast / 3/�2�.�. /�0+�/*�� 
 3� ..$1 '4�'*)"�/*�$''0./-�/ �/#$.>
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�4�� !�0'/;�$!�2 �%0./��)�#*- ��/# �'�� '.�/*�/# start  �" �*!�/# ConstraintLayout;
/# $-�/ 3/�2*0'��2$)��0+�*)�/#�/� �" >��#�/�$.����$/��2&2�-�;�/#*0"#;�$)�/#�/�*0-
labelFirst / 3/�2*0'��2$)��0+�- '�/$1 '4�!�-��2�4�!-*(�$/.��..*�$�/ ��7 '�>

�*����- ..�/#$.;�*0-�'�4*0/�#�.� ��#�'�� '��*�/2*�/#$)".=

R> �*)./-�$)��*/#�/# start �)� end  �" .;�2# - �/# end $.��)�#*- ��/*�/# 
Barrier 1$� app:layout_constraintEnd_toStartOf="@id/barrier"

S> �#*1 �/# �/ 3/�/*�/# end .$� �1$�
app:layout_constraintHorizontal_bias="1.0"

�$�.;�$)�/ -(.�*! ConstraintLayout;�( �).�D$!�/# - �$.� 3/-��-**(;�.'$� �/# �2$�" /
$)�/#$.��$- �/$*)��'*)"�/# ��3$.E>��# �� !�0'/��$�.�$.�Q>V;�( �)$)"�/#�/�/# �2$�" /�$.
� )/ - ��$)�/# ��1�$'��' �.+�� >��*-�/# �#*-$5*)/�'��3$.;�Q>Q�( �).�D.'$� �/# �2$�" /
�''�/# �2�4�/*2�-�.�/# start .$� E��)��R>Q�( �).�D.'$� �/# �2$�" /��''�/# �2�4
/*2�-�.�/# end .$� E>

�4�#�1$)"�/# �'�� '� )���/�/# Barrier �)��#�1$)"�$/.��..*�$�/ ��7 '��./�-/��/�/# 
Barrier;�2 � ).0- �/#�/�/# �'�� '��)��/# �7 '���- ��'*. �/*" /# ->

Declaring the Rows


)�/ -(.�*!�/# �-*2.;�/# �7 '�.��-$1 �/# �1 -/$��'�+*.$/$*)$)"=

J �# �/*+�*! firstName $.��)�#*- ��/*�/# �/*+�*!�/# ConstraintLayout 1$�
app:layout_constraintTop_toTopOf="parent"

J �# �/*+�*! lastName $.��)�#*- ��/*�/# ��*//*(�*! firstName 1$�
app:layout_constraintTop_toBottomOf="@id/firstName"

J �# �/*+�*! button $.��)�#*- ��/*�/# ��*//*(�*! lastName 1$�
app:layout_constraintTop_toBottomOf="@id/lastName"

J �# �'�� '.�#�1 �/# $-���. '$) .��'$") ��2$/#�/# $-��..*�$�/ ��7 '�.


)����$/$*)=

J ���#�'�� '�#�. android:labelFor . /;�+*$)/$)"�/*�$/.��..*�$�/ ��7 '�;�!*-�/# 
� ) 7/�*!�.�-  )�- �� -.��)��*/# -��..$./$1 �/ �#)*'*"$ .

J �# Button #�. app:layout_constraintEnd_toEndOf="parent" �)��)*
start@.$� ��)�#*-;�.*�$/�2$''�� �90.#�*)�/# � )��.$� �*!�/# 
ConstraintLayout
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Turning Back to RTL


)�*-� -�!*-�/# �D./�-/EFD )�E��//-$�0/ .�/*�- 1 -. �/# $-�+*.$/$*).���. ��*)�'�)"0�" 
�$- �/$*);�4*0�)  ��/*�#�1 android:supportsRtl="true" $)�4*0- <application>
 ' ( )/�$)�4*0-�(�)$! ./>��*./�) 2'4@�- �/ ��+-*% �/.�2$''�#�1 �/#$.��//-$�0/ 
�'- ��4�. /�!*-�4*0��4�/# �) 2@+-*% �/�2$5�-�>

�*�.  �#*2�4*0-��++�� #�1 .�2$/#���
�I�2$/#*0/�#�1$)"�/*�' �-)��-��$��*-�	 �- 2;
$!�4*0��- �)*/�'$/ -�/ �$)�/#*. �'�)"0�" .�I�4*0���)�!*-� ��)�-*$��/*�0. ���
�'�4*0/
-0' .�2$/#��)4�'�)"0�" �*)��)�-*$��U>S\�� 1$� .>��*��*�/#$.;�"*�$)/*�/# �� //$)".��++
*!�/# �� 1$� �*-� (0'�/*-��)���#**. �D� 1 '*+ -�*+/$*).E>�
)�/# - ;�.�-*''��*2)�/*
/# �D�*-� ���
�'�4*0/��$- �/$*)E�$/ (>��4�� !�0'/;�/#$.�$.�/0-) ��*6;��)��.*�'�4*0/
�$- �/$*)�$.�� / -($) ���4�/# �0. -C.��#*. )�'�)"0�" =

�#!/,��DDI9���0�&)*�,��*.#)(-�#(���..#(!-8��),'�&��)��
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��++$)"�/#�/�.2$/�#�0. .���
�'�4*0/�-0' .�I�2$/#�D./�-/E�- ! --$)"�/*�/# �-$"#/��)�
D )�E�- ! --$)"�/*�/# �' !/�I�!*-��''�'�)"0�" .=

�#!/,��DDJ9���0�&)*�,��*.#)(-�#(���..#(!-8��),���<��
��)��

More Fun with ConstraintLayoutConstraintLayout

�# - ��- �(�)4�(*- ���+��$'$/$ .�*! ConstraintLayout /#�)�2#�/�2 �#�1 ��*1 - �
# - >��*0���)=

J �. Guideline /*�. /�0+��)�#*-$)"�+*$)/.;����$/�'$& Barrier;��0/�. /��/
�-�$/-�-4�'*��/$*).

J �. app:layout_constraintWidth_percent �)�
app:layout_constraintHeight_percent /*�.$5 ��#$'�- )��.���+ -� )/�" �*!
/# ConstraintLayout .$5 ��'*)"���+�-/$�0'�-��3$.

J �. app:layout_constraintDimensionRatio /*�!*-� ����#$'��/*���# - �/*��
+�-/$�0'�-��.+ �/�-�/$*

J �. ConstraintSet /*��'/ -�/# ��)�#*-$)"��)��.$5$)"�-0' .�!*-��#$'�- )�*!
ConstraintLayout �/�-0)/$( 

J �)��(*- A
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� �2$''�.  ConstraintLayout 0. ��$)�(�)4�*!�/# �.�(+' .�/#-*0"#�/# �- ./�*!�/# 
�**&>

Notes on the Classic Containers

�#$' ConstraintLayout $.�/# �- �*(( )� ��.*'0/$*)�!*-�� /+��&@��. ���)�-*$�
�++�� 1 '*+( )/;�$/�$.�)*/�/# �*)'4�*+/$*)>��)��.$)� ConstraintLayout $.�- '�/$1 '4
) 2;�/# - �$.���'*/�*!� 3$./$)"��*� �/#�/��* .�)*/�0. �$/>

�*0-��*)/�$) -��'�.. .�2 - �/# ��*($)�)/�*+/$*).�./�-/$)"�2$/#��)�-*$��R>Q��)����)
./$''�� �0. ��/*��4= LinearLayout; RelativeLayout; TableLayout;��)� FrameLayout>

LinearLayoutLinearLayout

LinearLayout - +- . )/.��)�-*$�C.��++-*��#�/*����*3�(*� '�I�2$�" /.�*-��#$'�
�*)/�$) -.��- �'$) ��0+�$)����*'0()�*-�-*2;�*) ��!/ -�/# �) 3/>��$)� �(�)4�*/# -���

/**'&$/.�0. �/#$.�.*-/�*!��)��++-*��#;���'*/�*!�� 1 '*+ -.�0. � LinearLayout
 3/ ).$1 '4>��'0.;�$/�$. 0�,3  �.4�/*�0. =�*/# -�/#�)��) android:orientation �//-$�0/ 
/*�$)�$��/ �$!�$/�.#*0'��� ���-*2�KhorizontalL�*-��*'0()�KverticalL;�)*/#$)"� '. �$.
- ,0$- �>

�)�;�!*-�!�$-'4�.$(+' �.� )�-$*.;�/# - �$.�)*/#$)"�2-*)"�2$/#�0.$)" LinearLayout>

	*2 1 -; LinearLayout 2�.�� .$") ���-*0)��.$(+' �0.�" ��)��.$(+' 
$(+' ( )/�/$*);�)*/�+ -!*-(�)� >�	�1$)"�'*/.�*!�) ./ � LinearLayout �*)/�$) -.
��)�.'*2�/#$)".��*2)>��)��!*-����*(+' 3�!*-(;�4*0�2*0'��)  ��'*/.�*!
LinearLayout �*)/�$) -.>��1 )�.*( /#$)"��.�.$(+' ��. ConstraintForm 2*0'��/�& 
/#-  LinearLayout $)./�)� .=

J �2* horizontal *) .�!*-�/# �-*2.��*)/�$)$)"�/# �'�� '.��)��7 '�.
J � vertical *) �!*-�#*'�$)"�/#*. �-*2.�+'0.�/# Button

RelativeLayoutRelativeLayout

�)�/# �.0-!�� ; RelativeLayout '**&.���'*/�'$& ConstraintLayout> RelativeLayout;
�.�/# �)�( �.0"" ./.;�'�4.�*0/�2$�" /.���. ��0+*)�/# $-�- '�/$*).#$+�/*�*/# -
2$�" /.�$)�/# ��*)/�$) -��)��/# �+�- )/��*)/�$) ->��*0���)�+'�� ��$�" /���� '*2
�)��/*�/# �' !/�*!��$�" /��;�*-�#�1 ��$�" /��C.��*//*(� �" ��'$")�2$/#�/# ��*//*(�*!
/# ��*)/�$) -;��)��.*�*)>��)��$/��* .�.*�1$��.+ �$�'��//-$�0/ .�*)�/# ��#$'�- );�.�4$)"
2#�/�/# 4��- ��)�#*- ��/*>
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�''�*!�/#�/�.*0)�.�'$& ConstraintLayout>

	*2 1 -; RelativeLayout 2�.�)*/��- �/ ��2$/#�+ -!*-(�)� �*-��-�"@�)�@�-*+���

�0$'� -.�$)�($)�> ConstraintLayout #�.���.0+ -. /�*! RelativeLayout ! �/0- .;��)�
RelativeLayout #�.�$/.�*2)�. /�*!��//-$�0/ .�.$($'�-�/*;��0/��$./$)�/�!-*(;�/#*. �$)
ConstraintLayout>��# - �$.�'$//' �- �.*)�/*�0. RelativeLayout /*��4>

TableLayoutTableLayout


!�4*0�'$& �	��
�/��' .;�4*0�2$''�'$& ��)�-*$�C. TableLayout>�
/��''*2.�4*0�/*
+*.$/$*)�4*0-�2$�" /.�$)���"-$��/*�4*0-�.+ �$7��/$*).>��*0��*)/-*'�/# �)0(� -�*!
-*2.��)���*'0().;�2#$�#��*'0().�($"#/�.#-$)&�*-�./- /�#�/*����*((*��/ �/# $-
�*)/ )/.;��)��.*�*)>

TableLayout 2*-&.�$)��*)%0)�/$*)�2$/# TableRow> TableLayout �*)/-*'.�/# �*1 -�''
� #�1$*-�*!�/# ��*)/�$) -;�2$/#�/# �2$�" /.�/# (. '1 .�+*0- ��$)/*�*) �*-�(*- 
TableRow �*)/�$) -.;�*) �+ -�-*2�$)�/# �"-$�>��.$)"�� TableLayout 2$/# TableRow
2*-&.���'*/�'$& �0.$)"��)�	��
 <table> 2$/# <tr>  ' ( )/.>

�# )��)�-*$��./�-/ ��*0/;�	��
�/��' .�2 - �1 -4�+*+0'�-;�)*/�*)'4�!*-�/��0'�-
��/���0/�!*-�" ) -�'�+�" �'�4*0/>�����#���*)'4���0"#/�*)�$)�- � )/�4 �-.;�.*�'*/.�*!
� ��� 1 '*+ -.�2 - �0. ��/*�0.$)"�	��
�/��' .�/*�/-4�/*�+*.$/$*)�/#$)".�*)�/# 
.�-  )�$)�/# �� .$- ��'*��/$*).>�	�1$)"�� TableLayout /#�/�($($�& ��	��
�/��' .
2�.���'*"$��'�(*1 ;�/*�# '+� �. �/# �/-�).$/$*)�!*-�/#*. � �-'4�� ��� .$") -.>

�$/# Barrier;�4*0���)�. /�0+�� ConstraintLayout /#�/���)�#�)�' �/��' �./-0�/0- .;
2$/#�-*2.��)���*'0().;�2# - �/# ��*'0().���)�1�-4�$)�2$�/#���. ��*)��*)/ )/.>
	*2 1 -;�$/�$.�'$& '4�/#�/�/# - �2$''�� �.*( �.� )�-$*.�/#�/�2*0'��� �1 -4��$8�0'/�/*
$(+' ( )/�2$/# ConstraintLayout /#�/ TableLayout �*0'��#�)�' � �.$'4>��1 -�'';
/#*0"#; ConstraintLayout $.�(0�#�(*- �+*2 -!0'�/#�)�$. TableLayout>��'0.;
TableLayout .06 -.�!-*(�/# �.�( �+ -!*-(�)� �+-*�' (.�*! LinearLayout;�2$/#
'*/.�*!�) ./ ���*)/�$) -.>

�*;�$)�" ) -�';�$!�4*0�.  ���"-$��.*-/�*!�./-0�/0- ;�/-4�0.$)"�� ConstraintLayout;��)�
�*).$� -�!�''$)"����&�/* TableLayout *)'4�$!�)  � �>

FrameLayoutFrameLayout

�)�-*$��#�.�� FrameLayout �'�..>�
$& ConstraintLayout; LinearLayout;
RelativeLayout;��)� TableLayout; FrameLayout  3$./.�/*�.$5 ��)��+*.$/$*)�$/.
�#$'�- )>�	*2 1 -; FrameLayout #�.���1 -4�.$(+' �+�$-�*!�'�4*0/�-0' .=
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R> �''��#$'�- )�"*�$)�/# �0++ -@./�-/��*-) -�K >">;�0++ -@' !/�!*-�
���'�)"0�" .L;
0)' .. android:gravity $)�$��/ .�/*�+*.$/$*)�/# ��#$'�- )� '. 2# - 

S> �#$'�- )���)�*1 -'�+�*)�/# ����3$.�K2#$�# ConstraintLayout �)�
RelativeLayout �'.*�.0++*-/L

�# �- .0'/�$.�/#�/��''�/# �2$�" /.��- �./��& ��*) �*)�/*+�*!��)*/# ->

�#$.�(�4�.  (�0. ' ..>

�-$(�-$'4; FrameLayout $.�0. ��$)�+'�� .�2# - �2 �2�)/�/*�- . -1 �.+�� �!*-
.*( /#$)";��0/�2 ��*�)*/�&)*2�2#�/�/# �D.*( /#$)"E�$.��/��*(+$' �/$( >��# 
� �$.$*)�*!�2#�/�/# �D.*( /#$)"E�$.�2$''�� �(�� ��/�-0)/$( ;�2# - �2 �2$''�0. ���1�F
�*/'$)��*� �/*�+0/�.*( /#$)"�$)�/# FrameLayout>�� �2$''�.  �/#$.�+�// -)�0. ��2$/#
!-�"( )/.; '�/ -�$)�/# ��**&>

����.$*)�''4; FrameLayout $.�'$/ -�''4�0. ��!*-�D!-�($)"E;�2# - �2 �2�)/�.*( �.*-/�*!
���*-� -��-*0)�����#$'�>�
)�/#$.���. ;�/# ����&"-*0)��*!�/# FrameLayout K >">;
android:backgroundL�� 7) .�2#�/�/# �!-�( �.#*0'��'**&�'$& >
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Integrating Common Form Widgets

TextView; Button;��)� EditText !*-(�/# �!*0)��/$*)�*!�(�)4�0. -�$)/ -!�� .�$)
�)�-*$�;��)��/# $-��)�'*"0 .�!*-(�/# �!*0)��/$*)�*!�*/# -���
�/**'&$/.>

�1 -�'';�/# ��)�-*$������#�.���- �.*)��' �-�)" �*!�2$�" /.�/*��#**. �!-*(;�/#*0"#
)*/� 1 -4/#$)"�$.��*1 - �>�
)�/#$.��#�+/ -;�2 �2$''�- 1$ 2���)0(� -�*!�*/# -
�*((*)'4@0. ��2$�" /.�$)�/# ��)�-*$�������)�� 3+'*- �.*( �*/# -���+��$'$/$ .�*!
�)�-*$�C.��
�.4./ (>

�''�*!�/# ��*� �$)�/#$.��#�+/ -��*( .�!-*(�/# FormWidgets (*�0' �*!�/# ��1� �)�
�*/'$) .�(+' �+-*% �/.>

ImageViewImageView and ImageButtonImageButton

�)�-*$��#�.�/2*�2$�" /.�/*�# '+�4*0� (� ��$(�" .�$)�4*0-���/$1$/$ .= ImageView �)�
ImageButton>��.�/# �)�( .�.0"" ./;�/# 4��- �$(�" @��. ���)�'*"0 .�/* TextView
�)� Button;�- .+ �/$1 '4>

���#�2$�" /�/�& .��) android:src �//-$�0/ �K$)���'�4*0/�- .*0-� L�/*�.+ �$!4�2#�/
+$�/0- �/*�0. >��# . �0.0�''4�- ! - )� ����-�2��' �- .*0-� �K >">; @drawable/iconL�*-
.*( /$( .���($+(�+�- .*0-� �K >">; @mipmap/ic_launcherL>

ImageButton;���.0��'�..�*! ImageView;�($3 .�$)�/# �./�)��-� Button � #�1$*-.>
�#$' ��*/# ImageView �)� ImageButton ��)���''�4*0-��*� �2# )�/# 4��- ��'$�& �;
ImageButton #�.��0$'/@$)�'*"$��/*�1$.0�''4�- .+*)��/*�/# ��'$�&;�/# �2�4�/#�/ Button
�* .>

�0-�.�(+' ��++�#�.��) ImageView )�( � icon �)���) ImageButton )�( � button=
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<ImageView<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<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" />/>

K!-*( �*-(�$�" /.F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L
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�# . �/# )�.#*2�0+�$)�*0-�*1 -�''���/$1$/4C.�*0/+0/;�2#$�#�./��&.����0)�#�*!�2$�" /.
$)�� ConstraintLayout=

�#!/,��DDK9 FormWidgets ��'*&�8�1#." ImageView �(� ImageButton 	#!"&#!".��
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Android Studio Graphical Layout Editor

�# ImageView 2$�" /���)�� �!*0)��$)�/# �D�*((*)E�+*-/$*)�*!�/# ���' // �$)�/# 
�)�-*$���/0�$*�"-�+#$��'�'�4*0/� �$/*-=

�#!/,��DDL9���&�..�8 ImageView �")1(�	#!"&#!".��
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ImageButton .#*2.�0+�$)�/# �D�0//*).E�+*-/$*)=

�#!/,��DEC9���&�..�8 ImageButton �")1(�	#!"&#!".��
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�# )�4*0��-�"�*) �*!�/# . �$)/*�/# �+- 1$ 2�*-��'0 +-$)/;�4*0��- �$(( �$�/ '4
"-  / ���4����$�'*"�/*��#**. ����-�2��' �- .*0-� �*-��*'*-�/*�0. �!*-�/# �$(�" =

�#!/,��DED9�
'�!����-)/,����#�&)!

�)!*-/0)�/ '4;�4*0�#�1 �)*��#*$� ��0/�/*��#**. �*) �*!�/# . ;��.��0 �/* .*( 
�0-$*0.�� .$")�� �$.$*).��4��**"' ;�$!�4*0��'$�&���)� '�/*� 3$/�/# ��$�'*";�$/��'.*
���)�*).�/# � )/$- ��-�"@�)�@�-*+�*+ -�/$*)>

�*0���)��-�"�/# . �$)/*���'�4*0/�7' ;�/# )�0. �/# ��//-$�0/ .�+�) �/*�. /�/# $-
�//-$�0/ .>�
$& ��''�2$�" /.;�4*0�2$''�#�1 ��)�D$�E�*+/$*)�/*�. /�/# android:id 1�'0 
!*-�/# �2$�" />��2*�*/# -.�*!�$(+*-/�)� ;�/#*0"#;��- �(*- �0)$,0 �/* ImageView
�)� ImageButton=

J srcCompat �''*2.�4*0�/*��#**. ����-�2��' �- .*0-� �/*�0. ��.�/# �$(�" �/*
� ��$.+'�4 �;�2#$�#�2$''�� �7'' ��$)��4�2#�/ 1 -�4*0��#*. �$)�/# �- .*0-� 
�$�'*"�K)*/ = src �'.*�2*-&.L

J contentDescription +-*1$� .�/# �/ 3/�/#�/�2$''�� �0. ��/*�� .�-$� �/# 
$(�" �/*�0. -.�/#�/�#�1 ���� ..$�$'$/4�. -1$� .� )��' ��K >">;���'&���&L;�.0�#
�.�1$.0�''4�$(+�$- ��0. -.


!�4*0��#**. ��)�$(�" �!-*(�/# �D��(+' ���/�E�. �/$*)�$)�/# �- .*0-� ��$�'*";
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$)./ ���*! app:srcCompat;�4*0�" / tools:srcCompat>��#$.�+-*1$� .��)�$(�" �/#�/
4*0���)�0. �$)�/# �
��;��0/�/#�/�$(�" �2$''�)*/�� ��$.+'�4 ���/�-0)/$( >��#$.�$.
0. !0'�!*-���. .�2# - �4*0�2�)/�/*�.0++'4�/# �$(�" �!-*(�����
�*-�.*( /#$)"� '. 
�4)�($�>

Reacting to Events

�*0���)���'' setOnClickListener() *)��) ImageView *- ImageButton /*�7)��*0/
2# )�/# �0. -��'$�&.�/# �2$�" /��)���*�.*( /#$)"=

binding.icon.setOnClickListener(v -> log(R.string.icon_clicked));
binding.button.setOnClickListener(v -> log(R.string.button_clicked));

K!-*( �*-(�$�" /.F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -%F!*-(2$�" /.F��$)��/$1$/4>%�1�L

binding.icon.setOnClickListener { log(RR.string.icon_clicked) }
binding.button.setOnClickListener { log(RR.string.button_clicked) }

K!-*( �*-(�$�" /.F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -F!*-(2$�" /.F��$)��/$1$/4>&/L

� �2$''��*1 -�/# log() !0)�/$*)�/#�/��*/#�*!�/#*. ��- �0.$)" ���$/�'�/ -�$)�/#$.
�#�+/ ->

Compound Buttons

�# ��)�-*$������#�.�� CompoundButton �'�..�/#�/�- +- . )/.���2$�" /�/#�/���)�� 
�'$�& ��/*�/*""' ���D�# �& �E�./�/ > CompoundButton $/. '!�$.��) abstract �'�..;��0/
/# - ��- ���! 2�.0��'�.. .�*! CompoundButton *!�$)/ - ./�/*��)�-*$���++�� 1 '*+ -.>

SwitchSwitch

�*-���.$(+' �2$�" /�/*�.#*2����# �& ��*-�0)�# �& ��./�/ ;�/# �(*� -)��++-*��#�$.
/*�0. �� Switch>

Switch  3/ )�. CompoundButton;�2#$�#�$)�/0-)�$)# -$/.�!-*( TextView>��.���- .0'/;
4*0���)�0. TextView +-*+ -/$ .�'$& android:textColor /*�!*-(�/�/# �2$�" /;�$)
���$/$*)�/* android:text /*�. /�/# ���+/$*)�/#�/�.#*0'���++ �-���%�� )/�/*�/# 
��/0�'�D.2$/�#E��
>

�$/#$)�4*0-���1�F�*/'$)��*� ;�4*0���)���''=

R> isChecked() /*�� / -($) �$!�/# ��# �&�*3�#�.��  )��# �& �
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S> setChecked() /*�!*-� �/# ��# �&�*3�$)/*����# �& ��*-�0)�# �& ��./�/ 
T> toggle() /*�/*""' �/# ��# �&�*3��.�$!�/# �0. -��'$�& ��0+*)�$/;�$)1 -/$)"

2#�/ 1 -�$/.��0-- )/�./�/ �$.

�'.*;�4*0���)�- "$./ -���'$./ ) -�*�% �/�K$)�/#$.���. ;��)�$)./�)� �*!
OnCheckedChangeListenerL�/*�� �)*/$7 ��2# )�/# �./�/ �*!�/# ��# �&�*3��#�)" .>

�0-�.�(+' ��++�#�.��) Switch )�( � swytch=

<Switch<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" />/>

K!-*( �*-(�$�" /.F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L

�#$.��++ �-.�� ) �/#�/# ImageButton>

�#!/,��DEE9 FormWidgets ��'*&�8�1#." Switch 	#!"&#!".��
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)�*0-���. ;�$)$/$�''4�$/�$.�0)�# �& �;��0/�/# �0. -���)�/�+�*)�$/�/*��# �&�$/=

�#!/,��DEF9 FormWidgets ��'*&�8�1#." Switch �"��%��
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Android Studio Graphical Layout Editor

�# Switch 2$�" /���)�� �!*0)��$)�/# �D�0//*).E�+*-/$*)�*!�/# ���' // �$)�/# 
�)�-*$���/0�$*��-�+#$��'�
�4*0/� �$/*-=

�#!/,��DEG9���&�..�8 Switch 	#!"&#!".��

�*0���)��-�"�*) �$)/*�/# �'�4*0/��)���*)7"0- �$/��.�� .$- ��0.$)"�/# ��//-$�0/ .
+�) >��*./'4�/# ��//-$�0/ .�(�/�#�/#*. �*! TextView �)� Button>

Reacting to Events

�# �+-$(�-4� 1 )/�'$./ ) -�!*-��)4�!*-(�*! CompoundButton $.�!*-��#�)" .�$)�/# 
�# �& ��./�/ >��*0���)�- "$./ -�� CompoundButton.OnCheckedChangeListener 1$�
setOnCheckedChangeListener() !-*(���1�=

binding.swytch.setOnCheckedChangeListener((v, isChecked) ->
log(isChecked ? R.string.switch_checked : R.string.switch_unchecked));

K!-*( �*-(�$�" /.F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -%F!*-(2$�" /.F��$)��/$1$/4>%�1�L

?*-��*/'$)=
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binding.swytch.setOnCheckedChangeListener { _, isChecked ->
log(ifif (isChecked) RR.string.switch_checked elseelse RR.string.switch_unchecked)

}

K!-*( �*-(�$�" /.F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -F!*-(2$�" /.F��$)��/$1$/4>&/L


)�/#$.���. ;�*0-�'�(���� 3+- ..$*).��- ��*)1 -/ ��$)/*�$)./�)� .�*!
OnCheckedChangeListener;�2$/#�/# �'�(���� 3+- ..$*)��*�$ .�!*-($)"�/# 
$(+' ( )/�/$*)�*!�/# onCheckedChanged() !0)�/$*)>��#�/�!0)�/$*)�" /.�+�.. ��/2*
+�-�( / -.=

J �# CompoundButton 2#*. ��# �& ��./�/ ��#�)" �;��)�
J � Boolean - 9 �/$)"�2# /# -�/# �) 2�./�/ �$.��# �& ��*-�0)�# �& �


)�*0-���. ;�2 �%0./�0. �/#�/ Boolean /*��#**. �2#$�#�*!�/2*�./-$)"�- .*0-� .�/*�+�..
/* log();�0.$)"�/# �/ -)�-4�*+ -�/*-�$)���1���)���) if  3+- ..$*)�$)��*/'$)>

Hey, You Have a Typo in android:idandroid:id!

�*0�(�4�#�1 �)*/$� ��/#�/�/# android:id 1�'0 �!*-�/# Switch $. swytch>
�*).$� -$)"�/#�/�/# ImageButton $. button;�4*0�($"#/� 3+ �/�/#�/�/# Switch
2*0'��� �)�( � switch>

	*2 1 -;�/#$.��* .�)*/�2*-&>��*0���))*/��- �/ ���2$�" /�2#*. �
��(�/�# .�����1�
& 42*-�> switch $.�����1��& 42*-�;�.*�2 ���))*/�0. switch �.���2$�" /�
�>
�$($'�-'4;�2 ���))*/�#�1 �2$�" /.�2$/#��)�
��*! if; else;�*- return>

CheckBoxCheckBox


!�4*0�2*0'��+- ! -�.*( /#$)"�/#�/�'**&.�(*- �'$& ����'�..$���# �&�*3;�/# ��)�-*$�
����#�. CheckBox>�
/�/**�$.���.0��'�..�*! CompoundButton �)����)�� �0. �
$)/ -�#�)" ��'4�2$/# Switch>

�0-�.�(+' ��++�#�.�� CheckBox )�( � 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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K!-*( �*-(�$�" /.F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L

�#$.��++ �-.�� ) �/#�/# Switch=

�#!/,��DEH9 FormWidgets ��'*&�8�1#." CheckBox 	#!"&#!".��
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�)� ��"�$);�$)�*0-���. �$/�$.�0)�# �& ���4�� !�0'/;��0/�/# �0. -���)�/�+�*)�$/�/*
�# �&�$/=

�#!/,��DEI9 FormWidgets ��'*&�8�1#." CheckBox �"��%��
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Android Studio Graphical Layout Editor

�# CheckBox 2$�" /���)�� �!*0)��$)�/# �D�0//*).E�+*-/$*)�*!�/# ���' // �$)�/# 
�)�-*$���/0�$*��-�+#$��'�
�4*0/� �$/*-=

�#!/,��DEJ9���&�..�8 CheckBox 	#!"&#!".��

�*0���)��-�"�*) �$)/*�/# �'�4*0/��)���*)7"0- �$/��.�� .$- ��0.$)"�/# ��//-$�0/ .
+�) >��. CheckBox $)# -$/.�!-*( TextView;�(*./�*!�/# �. //$)".��- �/# �.�( ��.
/#*. �4*0�2*0'��7)��*)���- "0'�- TextView>

Reacting to Events

�.�2$/# Switch;�4*0���)�- "$./ -�� CompoundButton.OnCheckedChangeListener *)��
CheckBox 0.$)" setOnCheckedChangeListener()=

binding.checkbox.setOnCheckedChangeListener((v, isChecked) ->
log(isChecked ? R.string.checkbox_checked : R.string.checkbox_unchecked));

K!-*( �*-(�$�" /.F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -%F!*-(2$�" /.F��$)��/$1$/4>%�1�L

binding.checkbox.setOnCheckedChangeListener { _, isChecked ->
log(ifif (isChecked) RR.string.checkbox_checked elseelse RR.string.checkbox_unchecked)

}

K!-*( �*-(�$�" /.F.-�F(�$)F%�1�F�*(F�*((*).2�- F% /+��&F.�(+' -F!*-(2$�" /.F��$)��/$1$/4>&/L
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RadioButtonRadioButton and RadioGroupRadioGroup

�.�2$/#�*/# -�$(+' ( )/�/$*).�*!�-��$*��0//*).�$)�*/# -�/**'&$/.;��)�-*$�C.�-��$*
�0//*).��- �/2*@./�/ ;�'$& ��# �&�*3 .;��0/���)�� �"-*0+ ��.0�#�/#�/�*)'4�*) �-��$*
�0//*)�$)�/# �"-*0+���)�� ��# �& ���/��)4�/$( > RadioButton $.��)*/# -�!*-(�*!
CompoundButton �)�;�*)�$/.�*2);�2*-&.�'$& Switch �)� CheckBox>

�*./�/$( .;�4*0�2$''�2�)/�/*�+0/�4*0- RadioButton 2$�" /.�$).$� �*!�� RadioGroup>
�# RadioGroup $.�� LinearLayout /#�/�$)�$��/ .���. /�*!�-��$*��0//*).�2#*. �./�/ 
$.�/$ �;�( �)$)"�*)'4�*) ��0//*)�*0/�*!�/# �"-*0+���)�� �. ' �/ ���/��)4�/$( >�
!�4*0
�..$")��) android:id /*�4*0- RadioGroup $)�4*0-�'�4*0/�- .*0-� ;�4*0���)���� ..�/# 
"-*0+�!-*(�4*0-���1�F�*/'$)��*� ��)��$)1*& =

R> check() /*��# �&���.+ �$7��-��$*��0//*)�1$��$/.�
��K >">;
group.check(R.id.radio1)L

S> clearCheck() /*��' �-��''�-��$*��0//*).;�.*�)*) �$)�/# �"-*0+��- ��# �& �
T> getCheckedRadioButtonId() /*�" /�/# �
��*!�/# ��0-- )/'4@�# �& ��-��$*

�0//*)�K*- -1 $!�)*) ��- ��# �& �L

�*/ �/#�/�/# �-��$*��0//*)�"-*0+�$.�$)$/$�''4�. /�/*�� ��*(+' / '4�0)�# �& ���/�/# 
*0/. />��*�+- . /�*) �*!�/# �-��$*��0//*).�/*�� ��# �& �;�0. � $/# - setChecked() *)
/# RadioButton *- check() *)�/# RadioGroup>��'/ -)�/$1 '4;�4*0���)�0. �/# 
android:checked �//-$�0/ �*)�*) �*!�/# RadioButton 2$�" /.�$)�/# �'�4*0/�7' >

�0-�.�(+' ��++�#�.�� RadioGroup )�( � radioGroup;��*)/�$)$)"�/#-  RadioButton
2$�" /.=

<RadioGroup<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<RadioButton
android:id="@+id/radioButton1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/radiobutton1_caption" />/>
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<RadioButton<RadioButton
android:id="@+id/radioButton2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:checked="true"
android:text="@string/radiobutton2_caption" />/>

<RadioButton<RadioButton
android:id="@+id/radioButton3"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/radiobutton3_caption" />/>

</RadioGroup></RadioGroup>

K!-*( �*-(�$�" /.F.-�F(�$)F- .F'�4*0/F��/$1$/4N(�$)>3('L

�# 4��++ �-�� ) �/#�/# CheckBox=

�#!/,��DEK9 FormWidgets ��'*&�8�1#." RadioGroup 	#!"&#!".��

�# RadioGroup $.�"$1 )���+�' �4 ''*2����&"-*0)��1$�
android:background="@color/radiogroup_background" .*�4*0���)�� // -�.  �$/.
�*0)��-$ .>��# �/#-  RadioButton 2$�" /.��$6 -�$)�
�;���+/$*);��)��2# /# -�/# 4
�- ��# �& ��K/# �($��' �*) �#�. android:checked="true" /*�+- @. ' �/�$/L>
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