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Chapter 2: What Goes into an Effective Ul?
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806 Create New Project

Q Customize the Activity

Creates a new blank activity with an action bar.

Activity Name: jiMai;Activity
Layout Name: [ activity_main
Title: | MainActivity] |

Menu Resource Name: 'menu_main

Blank Activity

The name of the activity. For launcher activities, the application title.
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Chapter 3: Expanding your Ul — Fragments, Resources, and
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Chapter 4: Getting Started with Material Design
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Chapter 5: Turning Your Bright Idea into a Detailed Sketch
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Chapter 6: Turning Your Sketches into Wireframes
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Chapter 7: Building a Prototype
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Chapter 8: Reaching a Wider Audience — Supporting Multiple
Devices
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A Configure Hardware Profile

Device Name

Device Type

Screen

Memory

Input

Supported
device states

Cameras

Hardware Profile Configuration

[New Device

Phone/Tablet %
Screensize: |5.0 inch

Resolution: (1080 | x (1920 | px

RAM: |2 | (B 3]

|| Has Hardware Buttons (Back/Home/Menu)
|| Has Hardware Keyboard

Navigation Style: | None &

9

@ Portrait
M Landscape

(™ Back-facing camera

[] New Device

1080px

5.0" 1920px

Size: large
Ratio: long
Density: 420dpi

| cancel @
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Chapter 9: Optimizing Your Ul
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Layout: n/a
Draw: n/a




S *Imyappcapture] (imported)-1.0 (RGB color, 37 layers) 1080x1920 - GIMP
[E]lllsoqlllllll IOOQ|I|I|‘llllsloq

guvecs ‘. Channels \’fif Paths ‘ﬂ'ﬁ Undo ‘ |
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1

id/textView2
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l OverflowMenuButton

lmageBunon

DB ¢« &8 ®§ & @
@Brushes EElPanerns l]cradiems |

_______________ [ fteer \
Pine (64 x 56)

oo
| ™

O?Vﬂ-ﬂ
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Android Device Monitor

Q, Quick Access

id/imageView2

4 views @4039334

Measure: 0.531 ms id/imageView3
Layout: 0.232 ms

Draw: 56.549 ms

| Filter by class or id: 20% 200%




Android Monitor
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o gEE
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[ [ LGE Nexus 5 Android 6.0.1,API 23 3| [ _com jessica 31970 3]

ils logcat | [\ Memory -+*

-
B
]

4 cru -.-|.cm 5e

4 Network —+*

78.29 MB
72.00 MB

64.00 MB
56.00 MB
48.00 MB
40.00 MB
32.00 MB
24.00 MB
16.00 MB

8.00 MB

0.00 MB—

Free (12.45 MB)
M Aliocated (65.83 M8)

B Devices 2

@ o

B i l[ejia 932 ®cl@ry

Name

v [ nexus_5-034a91b1215eal01
com.android.nfc
com.google.android.gms
com.android.settings
com.google.android.gms.persistent
com.cyanogenmod.filemanager
com.google.android.apps.maps
com.redbend.vdmc
com.google.android.apps.fitness
com.microsoft.cortana
android.process.acore

com.example.jessica.myapplication
com.android.email

com.google.android.gm
com.qualcomm.qcrilmsgtunnel
com.cyanogenmod.trebuchet
com.google.android.apps.photos
com.cyanogenmod.lockclock




Android Device Monitor

(Q Quick Access B |3@7DDMSV; @ Hierarchy View |

@ Heap 23 Allocation Tracker | & Network Statistics ﬁn File Explorer ° Emulator Control

Heap updates will happen after every GC for this client

ID Heap Size  Allocated Free % Used  # Objects

1 79.528MB 63.528 MB 16.000 MB 79.88% 49338 | Cause GCKI

Display: | Stats s)

Type Count.  Total Size Smallest Largest Median Average
free 3,827 2.884 MB 16 B 70.266 KB 96 B 7908
data object 10,861 809.383 KB 16 B 37.453KB 328 76 B
class object 551 422.312KB 144 8 8.000 KB 464 B 784 B
1-byte array (byte[], boolean(]) 325 13.049MB 16 B 340.883 KB 36.008KB 41.114KB
2-byte array (short[], char{]) 7 90.000KB 32B 51.156KB 80B 12.856 KB
4-byte array (object(], int[], float]) 2,514 528.266 KB 16 B 89.906 KB 328 215 8B
8-byte array (long(], double(]) 360 14.219KB 16 8B 144 B 328 40 B
non-Java object 2 504 B 24 8B 480 B 480 B 252 8B

B com.example.jessica.myapplication.hprof x ‘

\App heap = | } Class List View ~ |

Class Name Total... Heap... Sizeof Shall... Re... ¥ Instance Depth Shallo... Domin...
C byte(] 2328 144 0 50060:500604 » = 0 = {java.uti.HashMapSHashMapEntry@315014432 (0: 3 24 36
€ FinalizerReference (java.lang.ref) 1934 634 36 22824 251752 » =1 = {java.uti.HashMap$SHashMapEntry@315310912 (0: 3 24 112
© DexCache (java.lang) 16 1 40 40 206535 » = 2 = {java.uti.HashMapSHashMapEntry@315014368 (0; 3 24 36
© String (java.lang) 55554 705 16 11280 97166 » = 4 = {java.util.HashMap$SHashMapEntry@315014304 (03 4 24 36
€ char{] 55620 714 0 92860 92860 » =5 = {java.uti.HashMapSHashMapEntry@315014272 (0; 3 24 36
€ Object(] (java.lang) 2829 603 0 13136 90277 » = 6 = {java.uti.HashMapSHashMapEntry@315014240 (0; 3 24 36
€ HashMap$HashMapEntry(] (java.util) 1169 33 0 4496 88119 » = 7 = {java.uti.HashMapSHashMapEntry@315014208 (0; 3 24 24
¢ HashMap$HashMapEntry (java.util) 6475 320 24 7680 84271 » = 8 = {java.uti.HashMapSHashMapEntry@315014176 (03 4 24 72
€ HashMap (java.uti) 1171 25 48 1200 79621 » =9 = {java.uti.HashMap$SHashMapEntry@315014144 (0; 4 24 36
© String([] (java.lang) 2094 3 0 79052 79312 » = 10 = {java.util.HashMapSHashMapEntry@3 15298976 (( 13 24 48
€ Arraylist (java.utll) 474 172 20 3440 65437 » = 11 = {java.util.HashMapSHashMapEntry@315014112 (( 5 24 24
1 Viawd) (android s 2R 2R n 1720 _SRKR721 B 55172 — fisva il HachManSHachManEnrmsm2 1SN 14NRN (f 2 24 24

Reference Tree _ De... Shallow... Dominat...

v = java.util.HashMapSHashMapEntry@315014336 (0x12c6bcc0) 3 24 36

v iE & Index 155 in java.uti.HashMap$HashMapEntry[256]@3 16227584 (0x12d94000) 2 1024 4216

v = table injava.util.HashMap@315794624 (0x12d2a4c0) 1 48 4264

» 1 X value_to_get_map /n android.util.SeemplLog 0 980 11560



Android Device Monitor

B |@DDMS @ Hierarchy View

(Q Quick Access ) E X M
Heap ﬁ Allocation Tracker &% | % Network Statistics lﬁl File Explorer ’ ° Emulator Control = a
| Start Tracking | Get Allocations Filter: | | "] Inc. trace

Alloc Order| ¥ Al Allocated Class Thri Alloca Allocated in

7409 2... char(] jav... enlargeBuffer
| 7410]1..[char]] enlargeBuffer
7408 1... java.lang.String 1  jav... newStringFromChars
7411 1... char[) 1 jav... enlargeBuffer
4878 1... char[] 1 jav... enlargeBuffer
4859 1... java.lang.String 1 jav... newStringFromChars
8501 8... char(] 1  jav... enlargeBuffer
7954 8... char(] 1 jav... enlargeBuffer
7953 8... char(] 1 jav... enlargeBuffer
7952 8... java.lang.String 1  jav... newStringFromChars
7413 8... char[] 1  jav... enlargeBuffer
7412 8... char(] 1 jav... enlargeBuffer
4967 8... char[] 1 jav... enlargeBuffer
4938 8... char[] 1 jav... enlargeBuffer
9544 4... char(] 1 co... <init>
8994 4... char(] 1 co.. <init>
8502 4... char(] 1 jav... enlargeBuffer
8500 4... java.lang.String 1  jav... newStringFromChars
8447 4... char() 1 co... <init>
7955 4... char(] 1 jav... enlargeBuffer
7906 4... char(] 1 co.. <init>
7414 4... char(] 1 jav... enlargeBuffer

at java.lang.AbstractStringBuilder.enlargeBuffer(AbstractStringBuilder.java:95)
at java.lang.AbstractStringBuilder.appendO(AbstractStringBuilder.java:125)

at java.lang.StringBuilder.append(StringBuilder.java:271)

at com.google.gson.stream JsonReader.b()

at com.google.gson.stream.JsonReader.h()

at com.google.gson.internal.bind.TypeAdapters$13.a()

at com.google.gson.internal.bind.TypeAdaptersS13.b()

at com.google.gson.internal.bind.ReflectiveTypeAdapterFactory$1.a()

at com.google.gson.internal.bind.ReflectiveTypeAdapterFactorySAdapter.b()

‘ Android Monitor

Log level: | Verbose |

i/ért: Ignoring se;.ond debugger —-

: waiting for debugger
: waiting for debugger

I/art: Ignoring second debugger —-

waiting for debugger
waiting for debugger
waiting for debugger
waiting for debugger
waiting for debugger
debugger has settled

@

accepting and dropping
to settle...

to settle...

accepting and dropping
to settle...

to settle...

to settle...

to settle...

to settle...

(1422)

D/0OpenGLRenderer: Use EGL_SWAP_BEHAVIOR_PRESERVED: true

| B LGE Nexus 5 Android 6.0.1, API 23 4| | com.example.jessica.myapplication (6497) il

E 0 | 5 logcat | ) Memory o] M cPu | il GPU +*| pa Network -+*
BS o fﬁ 02-22 18:41:42.049 6497-6503/com.example. jessica.myapplication
2 éﬁ_ 02-22 18:41:42.222 6497-6497/com.example. jessica.myapplication I/System.out
a [ ©02-22 18:41:42.422 6497-6497/com.example.jessica.myapplication I/System.out
v o 02-22 18:41:42.550 6497-6503/com.example. jessica.myapplication

T 02-22 18:41:42.622 6497-6497/com.example. jessica.myapplication I/System.out:
2 3 02-22 18:41:42.823 6497-6497/com.example. jessica.myapplication I/System.out:
£ 02-22 18:41:43.023 6497-6497/com.example.jessica.myapplication I/System.out:
% @ﬁ 02-22 18:41:43.224 6497-6497/com.example. jessica.myapplication I/System.out:
w _ 02-22 18:41:43.424 6497-6497/com.example. jessica.myapplication I/System.out:
) = 02-22 18:41:43.625 6497-6497/com.example. jessica.myapplication I/System.out:
* ;. 02-22 18:41:44,305 6497-6589/com.example. jessica.myapplication
—_—l A% 91 _10.41. A‘ILQQE,A

#§5:Debug 2 TODO & 6:Android Monitor Terminal = 0: Messages

£4ANT_EEON Lonm avamnla Saccion musnnlication Tihdeans ECL.  «annlDedDT anlTeitinlinard70n . AUALCOMM Doild. AN IA"

E Brokzr!\Apigg_java.io.lOExcegﬁon: Broken p|Pe at sun.nio.ch.FileDis?a(cher.writeO(Native Method) at sun.nio.chSockztDisBaxcher.Mim(SocketDifpatchernga:ZS) at sun.nio.ch... (6 min



| ] MainActivity.java - MyApplication20 - [~/Downloads/MyApplication20]

o T— . : — N :
Wapp~ | M ¥ O @ ¢ EE & ?
flcom [ example [*jessica |- myapplication 'C MainActivity

L)

€ MainActivityjava x |

Snackbar.make{view, "Replace with your own action", Snackbar.LENGTH_LONG)
.setAction("Action”, null).show();

});

DrawerLayout drawer = (DrawerLayout) findViewById(R.id.drawer_layout);
ActionBarDrawerToggle toggle = new ActionBarDrawerToggle(
this, drawer, toolbar, "Open navigation drawer", "Close navigation drawer");

drawer.setDrawerListener(toggle);
toggle.syncState();

NavigationView navigationView = (NavigationView) findViewById(R.id.nav_view);
navigationView.setNavigationItemSelectedListener{this);

}

@0verride
public void onBackPressed{) {
DrawerLayout drawer = (DrawerLayout) findViewById(R.id.drawer_layout);

if (drawer.isDrawerOpen(GravityCompat.START)) {
N e — ey — nfer b D A Y e X e &

;i local.properties (SDK Location)

Debug 1 app
wvi i :
£| P |Debugger| ElConsole +|h= | T M M A fg ¥ .
§ i Ul LG S LUPPAIY PULIRUYL LU CAGI A 8 J OO ACU sy U
a2 + DEVICE SHELL COMMAND: am force-stop com.example.je
-l : 'A-'-*uuhi"? application: com.example.jessica.myappli
’lv"e‘f" Breakpoints (*36F8) jEL L COMMAND: am start -D -n "com.example.
” 3\' = Starting: Intent { act=android.intent.action.MAIN
g @ | % Waiting for process: com.example.jessica.myapplica
§ ~~~~~~~~ = Client not ready yet.
& 8 ¥ Client not ready yet.
[ ﬁ Connected to the target VM, address: 'localhost:86
o Disconnected from the target VM, address: 'localho

»

P 4:Run @ 5:Debug =% TODO .#- 6: Android Monitor = 0: M

E View and manage all breakpoints and watchpoints



8 00 Breakpoints
+ -8 6@ ™ Line 38 in MainActivity.java enabled
v ™ @)Java Line Breakpoints B
VI Al ™ sSuspend (ANl (8 Thread Make Default
™ Line 35 in MainActivity.java »
v [ | *%Java Exception Breakpoints || Condition b
[C] Any exception .
v || @Exception Breakpoints L) Log message to console Filters
[[] When any is thrown [ ] Log evaluated expression: G} Instance filterss
=l Removeionce hit || Class filters:
Disabled until selected breakpoint is hit:
| <None> D)
|| Pass count:
After breakpoint was hit (e) Disable again Leave enabled
37 this, dra;wér, toaibar, R.string.navigat.ion_d;swer"_open, R.str
38 @ drawer.setDrawerListener(toggle);
39 toggle.syncState();
AD
Inspection Results for Inspection Profile 'Project Default'
2w ") v # Image without contentDescription (3 items)
= T
§ X © v [Caapp (3 items)
) #® [Accessibility] Missing ‘contentDescription' attribute on image
3| = IY ) [Accessibility] Missing 'contentDescription’ attribute on image
- = ) [Accessibility] Missing 'contentDescription' attribute on image
+ B » # Missing allowBackup attribute (1 item)
w =
S » # Missing support for Google App Indexing (1 item)
ol 4 € oY )
S > » # Unused resources (2 items)
ok @ » Declaration redundancy (15 items)
ava language level migration aids (2 items
% s > ) | level t ds (2 it )
.7 = » lavadoc issues (7 items)
P 4:Run @ 5:Debug ~ ** Inspection =% TODO  §: 6:Android Monitor = 0: Messages

] session 'app': Launched on Ige-nexus_5-034a91b1215eal01 (15 minutes ago)



8.0.0 Preferences
(C'\ ;\! Editor > Inspections = For current project
» Appearance & Behavior
Keymap Profile: | [# Project Default 3 | | Manage ~ |
¥ Editor ; 3 .
» General Q )TiE = IR
» Colors & Fonts ¥ Android 4 Description
> ® . g ”
» Code Style E m . o3 ? Multiple inspections are selected. You can edit them as a
Android Resources Validation i1 Sinale inspection
Inspections [E] " | 9 p :
Android XML element is not allowed @
File and Code Templates = Constant and Resource Type Mismatches 1)
File Encodings - Missing JNI function B¢
Live Templates Non-constant resource ID in a switch statement [l &
onClick handler is missing in the related activity [2]
File Types Unknown Android XML attribute ™
» Copyright & ¥ Android Lint (=]
Emmet Accidental Octal (available for Analyze|inspect C [l [?I
Imanes Activity registered more than once | | @
9 AdapterViews cannot have children in XML [?]
Intentions addJavascriptinterface Called @ Severity: | [ Error ~ | | In All Scopes ~
» Language Injections E Assertions @
Spelling - Attribute unused on older versions ™
TODO Back button ]
Button order [2]
Plugins Button should be borderless ™
» Version Control Byte order mark inside files By
» Build, Execution, Deployment Call to SSLCertificateSocketFactory.getinsecure() [?]
3 3
Calling new methods on older versions | | [9]
P Languages & Frameworks Cancel/OK dialog button capitalization @
» Tools Cipher.getinstance with ECB l?]
= —
(Cancel ) [ Avoly | ([0E
8 00 Android Device Monitor
Q Quick Access l £ | @ 0oMs @ Hierarchy View | & Pixel Perfect
@ Windows | & Pixel Perfect.. 3| = O } “\ Pixel Perfect Loupe &3 © 2 Y= O || pixel perfect % ‘
i v ‘
"3 android‘.v‘«idg
android.widg;
¥ @8 android.sup.
android.st

v @8 android.widget.Rel ‘
android.support|
ndroid,supporti
android.support.
android.support.de
android.support.desig
v @8 android.support.de
v @8 android.widget.

v @8 android.widg
android.st

android.st
android.st

¥ @8 android.support
android.supg
android.widg

v @8 android.support
android.supg

android.widg Tt
¥ @3 android.support T

android.supg

android.widg’ |

¥ @8 android.support.
android.supg
android.widg
v @8 android.support
android.supg R: 250 X: 553 px
android.widg G: 250 Y: 946 px
¥ @8 android.support | EEetEy B: 250




0.0 0 Android Device Monitor

(Q Quick Access 3 | B |@DDMS I

Q Devices 23 ' = g %’, Threads ‘ @ Heap 22 ’ Allocation Tracker " Network Statistics | 151 File Explorer‘o Emulator Con(rol}
| 86 0% 2|® @@ ¥ || Heap updates are NOT ENABLED for this client
Elamei N ID  Heap Size  Allocated Free| % Used # Objects
android.process.media 29573 Cause GC
com.samsung.smarthome 15197
eu.chainfire.supersu 17732 Display: Stats .
com.android.systemui 986
org.cyanogenmod.theme.chooser 1525 Type Count  Total Size Smallest Largest Median Average
com.android.smspush 1730
com.facebook.katana 16900
com.android.debug.hv.sample 22123
com.android.gallery3d 22180
com.keramidas.TitaniumBackup 22240
com.android.phone 1601
com.android.inputmethod.latin 7016
android.process.acore 25559
com.google.process.gapps 16547 Allocation count per size
org.cyanogenmod.profiles 2655 1:00;
p-tkgktyk.xposed.forcetouchdetector 3234
system_process 832 .75
COM.SVOX.pico 22196 §
com.android.vending 21960 gm0
com.facebook.orca 23543
com.android.deskclock 19137 D>
org.cyanogenmod.audiofx 3516
com.facebook.katana:videoplayer 32292 .00 )
[ com.example jessica.myapplication 25079 | | =

806 Android Device Monitor ’
(QQuick Access ) l & | &5 poms | @ Hierarchy view
B | %1 ddms6574989434770756223 trace 53 = a
msec: 21,584.444 max msec: 22,000 (real time, dual clock)
T T T T T T T T T T T |
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000 22,000

[28087) FinalizerDaemon |
[28086] ReferenceQueueDaemon |

(28088] FinalizerWatchdogDaemon |

soroiman [ | | LMW W W W I (W NN NN 1T
|
|
|

e e |
Name Incl Cpu Time % Incl Cpu Time  Excl Cpu Time % Excl Cpu Time  Incl Real Time % Incl Real Time| Excl Real Time %  Excl Real
Vl 52 andmid.graphlcs.!itmapFactory.nativeDecodeAsset (Lan... 20.3% 270.420 20.3% 270.420 0.5% 288.779 0.4% 27|
¥ Parents
| 51 android.graphics.BitmapFactory.decodeStream (Ljav... 100.0% 270.420 100.0% 288.779
¥ Children
lself 100.0% 270.420 93.7% 270.456
(context switch) 0.0% 0.000 6.3% 18.323
» | 53 android.graphics.drawable.Drawable.createFromResource... 20.3% 270.420 0.0% 0.000 0.5% 288.779 0.0%
> l 54 android.view.ViewRootimpl.performDraw (V 17.3% 231.224 0.0% 0.122 2.8% 1769.180 0.0%
» 55 android.view.ViewRootimpl.draw (Z)V 17.1% 227.585 0.0% 0.000 2.8% 1741.421 0.0%
» [l 56 android.view.ThreadedRenderer.draw (Landroid /view/ Vie... 16.8% 224.481 0.0% 0.000 2.8% 1735.094 0.0%
» 57 android.view.Thread DisplayList (L... 12.8% 171.254 0.0% 0.000 0.7% 412.142 0.0%
» 58 android.view.ThreadedRenderer.updateViewTreeDisplayLi 12.8% 170.892 0.0% 0.289 0.7% 408.913 0.0%
P. 59 android.view.View.updateDisplayListlfDirty OLandroid/vie 12.8% 170.844 0.1% 0.768 0.7% 409.028 0.0%
» [ 60 android.view.View.layout (IlI)V 11.4% 151.721 0.1% 1.103 0.4% 227.150 0.0%
>l61 android.view.ViewGroup.layout (IlI)V 11.4% 151.721 0.0% 0.000 0.4% 227.150 0.0%
» [l 62 android.view.ViewRootimpl.performLayout (Landroid/vie... 11.4% 151.721 0.0% 0.000 0.4% 227.150 0.0%
3 android.widget.FrameLayout.layoutChildren (lIZ)V 11.4% 151.721 0.0% 0.000 0.4% 227.150 0.0%
» B 64 android.widget.FrameLayout.onLayout (ZIIIV 11.4% 151.721 0.0% 0.000 0.4% 227.150 0.0%




& B © 94 1534

<  Developer options

On o

Hardware accelerated rendering

Force GPU rendering
Force use of GPU for 2D drawing

Show GPU view updates

Flash views inside windows when drawn
with the GPU

Show hardware layers updates

Flash hardware layers green when they
update

Debug GPU overdraw
Off

Debug non-rectangular clip operations
Off




Android Studio
android.studio@android.com

R
R
R
R
R

Breakfast

Lunch

Dinners

Healthy

Light meals and snacks

Vegetarian and vegan

Budget friendly

My Scrapbook

Search for recipes

Q@94 15:35




e 00 Android Device Monitor o

-

Acc [ | @ ooms GHwemrchvawk g8 - T

B windows 2 View Properties Tree View 5%

v [ Ige-nexus_5-034a91b1215eal0l
NavigationBar
StatusBar
KeyguardScrim
com.android.systemui.ImageWallpaper
AssistPreviewPanel
InputMethod
com.example jessica.myapplication/com.exai
com.android.debug.hv.sample/com.android.c
com.android.settings/com.android.settings.S
com.android.settings/com.android.settings.S
com.facebook.katana/com.facebook.katana.a
com.google.android.apps.fitness/com.google
com.google.android.gm/com.google.android
com.android.browser/com.android.browser.B
com.cyanogenmod.trebuchet/com.android.la
com.android.systemui/com.android.systemui

= (=]

u bl |2 By iy

Hierarchy Viewer
[2016-82-21 15:06:17 - hierarchyviewerJUnable to |

Filter by class or id: 20% 200%

123Mof492M |



Chapter 10: Best Practices and Securing Your Application

*® v 4 m1502
< Appinfo
w Calendar
j Version 6.0.1 com.android.calendar
DISABLE FORCE STOP
Storage

2.85 MB used in Internal storage

Data usage
10.96 KB used since 8 Feb

Permissions
Calendar, Contacts, and Storage

Notifications
Normal

Open by default

No defaults set



© v4 m1501

App permissions :
Calendar
m Calendar &
E Contacts .
. Storage .



