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In the sections below each topic is briefly introduced and you will learn how to perform common or useful
Android Studio tasks related to that topic.
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1. Clean the Project

When you run your app for the first time, Android Studio compiles the project and saves the resulting build
artifacts to the Build folder.

If you make major changes to the code base, you may want to recompile the app before you run it again.
If you don’t, Android studio may run the previous build -- and as a result, you may encounter errors that
don’t make sense because they refer to a previous version of the code.

To prevent this frustration, after you’ve made a major change to the code base, clean the project before
running the app. Cleaning the project removes the artifacts in the Build folder which forces the app to be
recompiled before it is run again.

To clean the project, click Build, then Clean Project.
@ Android Studic File Edi View MNavigate Code alyze ols
| N N ] i g Make Project
BEGC # 4 X ﬁ] ﬂ 1,'1 (“_'g. & b A Zap- h. ¥ B Make Module 'app’
3 SharingApp | CRapp [ src - Clvest | [ java Clean Projact

Build

Rabuild Project

» [ manifests
» Ojava

Edit Build Types...

This may take a few minutes to complete. When this process is complete you will see confirmation in the
bottom left of the Android Studio window, which will say “Gradle build finished”.
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2. Clear the App’s Data

When you make a major change to the type of data stored in your app, the app may crash the next time
you run it. To help understand why this may happen, let’s look at an example.

Let's assume you have previously run SharingApp and added an item to your inventory and have
set it's status to borrowed. In this version of the app the borrower is stored as type String.

You now decide you want to update the application so that a borrower is stored as a Contact, not
a String. You update the borrower attribute in the ltem class and refactor the rest of the code
base to now reflect that the borrower attribute is of type Contact.
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Everything seems fine, you would expect the app to work... but when you run it, it immediately
crashes.

The app crashes because it is trying to load the previously stored item -- but the previously stored
item is not the same type of item anymore, since the now the ltem class has a borrower attribute
of type Contact.

As long as the old item is stored in the app’s local data, the app will crash when it tries to load the
previously stored data.

To get around this error you will need to delete all previously saved data in the app. To delete the locally
stored data you must do the following:

Click the play button to run the app.
DEHO #4 X000 QAR &> N TR~/ 4y 6 G0 K

L4 SharingApp ' [Japp [ src ' ] main  |_&res Run ‘app' (“R)
PRI ¢F projectFiles 05 Problems | ¢ © % &-
g Ciapp
- I manifests
™ Cjava
Cares

Select the emulator from the list and click OK.
| NON Select Deployment Target

No USB devices or running emulators detected Troubleshoot

Connected Devices
<none>

Available Virtual Devices

Pixel 2 APl 26
\
1
|
\ Create New Virtual Device Don't seey evice?
\
? ) [] Use same selection for future launches Cancel “

Be patient, the emulator may take a few minutes to load.
If the app launches and doesn’t crash -- great! You are done. Apparently the changes you made to the
app did not have an effect on the data being stored.
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If it does crash -- don’t worry. A message will appear to inform you that the app has crashed. Click OK.
Then, click the button near the bottom of the screen that is made up of six circles.

Play Store

e @9

<4 [ ] ]

Click and drag to scroll through the apps until you find the Settings app. Click Settings. Then click Apps
and notification -> App Info

006
Apps & notifications
Settings

Q Search Apps
App info

L ol | Z | ’ v v Suggestions I 35 apps installed
Calendas Camera Chrom

Use fingerprint Notifications

APIDemos  Calculate
- Unlock with your fingerprint
. .
g e -2 2 L App permissions
lock ontact ustom Loc v Too

On-body detection
Keep your device unlocked while it's on you
Advanced

Default apps, Emergency broadcasts, Special app
S Network & Internet |
a O (= l I Wi-Fi, mobile, data usage, hotspot
Du es Ges 6ma ogle

Connected devices

200 2 » o

Apps & notifications
Permissions, default

ault apps

[ .

Battery
100

/ @ ng
G Settings  Shering App W .
Display
° Wallpaper, sleep, font size
ouTube ) §ound
] ]

Music P

+

t Pre Y
4

Pla
Widgef
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This displays all apps on the emulator. Click and drag to scroll through the list. Near the bottom of the list
you will find Sharing App. Click Sharing App.

&< Appinfo
All apps

Phone
176 kB

Photos
109 MB

Pixel Launcher
1.29 MB

Settings
229 kB

Sharing App
' 2.24MB

Wallpapers
5.00 MB

WebView Shell
36.86 kB

After clicking Sharing App, click Storage. Then click CLEAR DATA. A message will pop up asking you
to confirm this action. Click OK.

Now all the previously stored data has been erased. The next time you run your app it shouldn’t crash...
unless you have a different error.

3. Make a New Class

You can create a new class by right-clicking on the com.example.sharingapp folder, then click New —
Java Class.

[*3 sharingApp » CZapp » [ src ) [ main | [ java ) [£ com | [E] example | [£1 sharingapp |
_ - Project Files E‘}?_Problems| 4 [ IETIE - L :

% v Eaapp
T [ manifests
gl v OJjava
1 com.example.sharin @ Java Class

» [E]com.example.shari

» [Jcom.example.sharit  Link C++ Project with Gradle
» [Cares

© Android resource file
3 Android resource directory

CStructure
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For example, you could name the new class Cat. Click OK.

® @ Create New Class
MName: L§£ ]
Kind: @ Class ®]
Superclass: | |
Interface(s}: | |
Package: | com.example.sharingapp |
Visibility: € Public Package Private
Modifiers: ) Ngne Abstract Final
Show Select Overrides Dialog
? cancel  ([JHCTEN

This creates an empty Cat class which you can then implement.
(E) Catjava %

Cat
package com.example.sharingapp;

b

V-

* Cat class

7

public class Cat {

}

4. Make a New Activity

L% =0 =« A = R B =

For the purposes of our Capstone assignments, when we create a new activity we always want to be an
Empty Activity.

To create a new activity right click on the com.example.sharingapp folder, then click New — Activity —
Empty Activity.
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L3 SharingApp | [ app ) [ src ) [ main ) [ java ) [ com | [ example | (51 sharingapp |

IR ¢ proiecsies | g6 problems | & © | 8- -

v Czapp

» [Imanifests
v Cjava
@ et ® Java Class
= r Elco = A
g » Elco ) N 3 & Android resource file
2 Link C++ Project with Gradle CI Anidraid resoLiree directo
o » Cares I | L ry
o > @ Gradle Scri % Cut ®x | B File
o Copy gec  [E3 Package
] Copy Path 08C
£ : i o [8] C++ Class
5 copy :sf ain Tex T & C/C++ Source File
_<ORyhaerence [®@ C/C++ Header File
® Ol Paste 8y !
. = " # Image Asset
Find Usages XF7 B Vatar Mt
Find in Path... 0+ 8F
Replace in Path... 3R [ Singleton
Analyze >
X Edit File Templates...
Refactor LS R
— % AIDL >
Add to Favorites > # Gallery...
Show Image Thumbnails £+#T | # Android Auto = . . i
1 & Folder > i Always On Wear Activity (Requires minSdk >= 20)
Reformat Code NBL % Fragment > = Android TV Activity (Requires minSdk >= 21)
Optimize Imports S0y BiGoals > = Basic Activity
E Delete... ® & Other - i Blank Wear Activity (Requires minSdk >= 20)
E] s . ; la e * Bottom Navigation Activity
2 P> Run ‘Tests in 'com.example.sharinga... ~OR | ® Service L
3 Debug 'Tests in ‘com.example.sharinga...' ~4p | '® Ul Component s .
= ‘? s v—g.-..- REE ' P L g-.“:... ~ & Wazar > Fullscreen Activity

For example, you could name the new activity CatActivity and the resource file activity_cat. Then click
Finish.

Note: It's a good idea to name your activities using the convention <description>Activity and the
corresponding resource files activity <description>. Follow this naming convention to keep your project
more organized!

fec e

New Android Activity

Configure Activity

A Android Studio

Creates a new empty activity

Activity Name: _CatAZtlvE\d : - - - - ‘L
Generate Layout File
Layout Name: |activilv_cat
Launcher Activity
Backwards Compatibility (AppCompat)
Package name: com.example.sharingapp B

The name of the activity class to create

Cancel Previous Next

As a result:
- A new layout resource in the layout folder called activity_cat.xml is created.
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v CHres
¥ [dlayout
[ P
B3 activity_add_contact.xml
[ P "
&5 activity_add_item.xml
1 activity_cat.xml

- A new activity class called CatActivity is created.
I v Ojava
v [1com.example.sharingapp
© & AddContactActivity
€ 5 AdditemActivity
2 & AllltemsFragment
' € & AvailableltemsFragment
€ & BorrowedltemsFragment

(3 = CatActivity

- And the line:
<activity android:name=".CatActivity">
Is added to the AndroidManifest.xml file to link CatActivity to all the other activities in the app.

G i i im0 © | 8- 1
IS v [aapp
¥ [ manifests

&1 AndroidManifest.xml
v Cdjava

If you want to learn more about Android Activities this is a good resource:
https://developer.android.com/guide/components/activities/intro-activities.html

5. Code Folding

Android Studio by default will collapses certain lines of code. This collapsing is referred to as “code
folding”. Code folding is not unique to Android Studio, but a common feature of IDEs.

Folded code will have a + next to it and will have green brackets.

+ public String getId{) { return this.id; }

You can unfold code by clicking on the + next to it.

public String getId() { return this.id; }

Or, you can unfold the code by clicking on one of the green highlighted brackets.

@ UNIVERSITY OF ALBERTA
&Y DEPARTMENT OF COMPUTING SCIENCE SDA Android Studio Tutorial | 8


https://developer.android.com/guide/components/activities/intro-activities.html

s striag gueca vt thde. ,_

After you have expanded (or unfolded) the code you will now notice that the full code is revealed and
there are now - next to it.

public String getId()}{
return this.id;

}

You can refold the code by clicking on either of the - next to it.

public String getId(){
return this.id;
}

6. How to Import Packages

Android Studio will inform you when you are missing a required package by showing the package
dependent code in red.

For the sake of learning, let’s take a look at what happens when we delete an import statement.

For example, when we delete the UUID import statement from the top of the ltem class, the UUID
related code in the file will be shown in red.

public void setId{) {
this.id = UUID. randomUUID{).toString();
b

When you hover over UUID it gives you an error message, “Cannot resolve symbol ‘UUID’ ”.

To fix this you need to import Java support for UUIDs. To do this, click the red text and press alt
and enter at the same time.This adds the following import statement to the top of the class:

import java.util. UUID;
(This is the import statement we previously deleted)

Normally you wouldn’t go deleting import statements, however, when adding code to your project “Cannot
resolve symbol” errors are common, so you will need to import packages often.

Sometimes it is not obvious to Android Studio which package you would like to import. In this case, you
may be asked to select the package from a list of possible packages. Generally, the first package in the
list is the one you want.
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7. Search: Using the Find tool and Find Usages tool

It is often desirable to search for a string in the project. For example, you may want to find all the usages
of a variable within a class, or see all the usages of a method within the project. Depending on the scope
of your search, you may use either the Find Usages tool or the Find tool.

The Find tool
This tool finds all occurrences of a string within a file.

To use this tool, you must first open the file you wish to search in. Next depending on your OS you can
press:

£ f (on Mac), or
Ctrl f (on Windows/Linux)

A search bar will appear in which you can enter the string you wish to search for.

All occurrences of the string in the file will be highlighted and you can jump to the next occurrence by
pressing enter.

For example, we can search for the string image in the Item.java file. When done searching, you can
close the search bar by clicking the x in the top right corner.
£ lternjava
Item
Q- image Ot 48 {9 & baich Case Regex Words 1B masches x
package com.example.sharingapp;

~import ...

=

* [tem class
public class Item {

private String title;

private Siring maker; i1
private String description;

private Dimensions dimensions;

private Siring status;

private Contact borrower;

protected transient Bitmap image; ]
protected String [nagd basesd;

private String id;

25 public Item{String title, String maker, String description, Dimentcions dimensions, Bitmap image,
26 String id) {

27 this.title = title;

2B this.maker = maker;

25 this.description = description;

ip this.dimensions = dimensions;

31 this.status = “Awvadilable”;

32 this.borrower = null;

addImage | image ) ;

Find Usages

This tool finds all occurrences of a string within the project.
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To use this tool you must first highlight the string you wish to search for.
Then right click the highlighted string and click Find Usages. For example, we could find the usages of
the getlmage string within the project.

C ltem.java x

Ttem | ;-ge:.t“Image'{“)":

=74 - PUDLIC V010 SELMAKET{SLILNYG MAREr) { TN1S.MmaEker = maeer;
65
66 + public String getMaker() { return maker; }
69
70 e public void setDescription{String description) { this.description
73
74 + public String getDescription() { return description; }
.5 + public void setDimensions(Dimensions dimensions) { this.dimension:
s_ + public Dimensions getDimensions{) { return dimensions; }
E.E E: public void setStatus({String status) { this.status = status; }
Bg
a8 + public String getStatus() { return status; }
93
a4 ¥ public void setBe R oo ir = borro
a7 &6 Cut £ 4
98 + public Contact g¢ [7) Copy ®eC
161 -
182 public void addIn Copy as Plain Text
183 if (new_image  Copy Reference N Ec
104 image =« ]
105 ByteArray EFiPaste . =y W ByteArr:
106 new_image Paste from HIS[OW... {38V @, byteAr
107 l:.uyte[]bb Paste Simple {8V —
108 image_bas : ;
155 } L Column Selection Mode {+3#8
}
Find Usages XF7
public Bitmap (I3 Find Sample Code XF8
if (image == Ref >
byte[] d¢  Refactor ,, Basebd.l
image = [ ; ng, @, des
3 Folding
return image; Analyze 'S
1

Search with Coogle

After clicking Find Usages, the results of the search will pop up near the bottom of the window:

e A WL WL | L i T
c & Item 183 if (new_image != null) {
€ & ItemAdapter 184 image = new_image;

@& B ItemList 1685 ByteArrayOQutputStream
= 186 new_image. compress (Bit
©) % ItemsFragment byte[] b = byteArrayBi
©) & MainActivity

i image_basefd4 = Basefd.
£ & SectionsPagerAdapter 189 }

[E1 com.example.sharingapp (androidTest) 'L‘ ¥
[E1com.example.sharingapp (test) 112 public Bitmap FEIELRE(){
Edres 113 if (image == null && image

Find Usages of getimage() in Project Files

ok m & getimage()
M @ Found usages 2 usages
¥ Unclassified usage 2 usages

X & v Caapp 2 usages

o= ¥ [com.example.sharingapp 2 usages

<& (@) r (& & EditltemActivity 1 usage

- = ¥ m 7 onCreate(Bundle) 1 usage

o v (€ EdititemActivity.java 1 usage

[0
n ow » € B ItemAdapter 1 usage

@ 3:Find P 4:Run S5 TODO W 6: Android Monitor Terminal =] 0: Messages

| Gradle build finished in 95 937ms (56 minutes ago)
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You can double click on the usage preview line ( 102 image = item.getimage(); ) to open that file
(EditltemActivity.java) and jump to that line in the file.

_nﬂwiw Faapp are Dimain Mjava Fleom ) example [ sharingapp  © Edititemctivity
m OF Projci Files 40 Problems  «» G % 8- ChEemjaax £ EdthemActivityjava x

! . DEP ifes EditItemActivity  onCreate()
- " manifests L WO FE T NER T U IETTS L0 13 s e &
- v [java 2 height. setText(dimensions.ge

¥ Elcom.example.sharingapp String status_str = item.get

% & & AddContactActivity if (status_str.equals(~Borro
g € o Additermnhctivity £ ) ll“?ul.!!tth!ckﬂdffll!l]
A else
i1 0 A e— borrower_tv. setvisibilit
v &b AviilableitemsFragment borrower_spinner, setvis il
£ o BorrowedltemsFragment ¥
E £ & Contact 181
§ o oot B S
€ o ContactList ] photo. setInageBitrap( ina
] £ & ContactsActivity 184 } else {
€ b Dimensions : photo, setInageResourcela
£ & EditContactActivity }
£ h Edltllfl'l'l.ﬁuctlwly _
£ b ltem public wold addPhotolView wiew)
€ b ItemAdapte Intent intent = méw Intent (M
- ' | o it (intent.resolveActivitylg
& ftemList startActivityForResult(d
£ & ItemsFragment
£ b MainActivity }
€ t B,
_ &' SectionsPagerAdapter ) public void deletePhotolView vim
¢ [ com.example.sharingapp (androidTest image = null;
» [ com.example.sharingapp (test photo. setInageResource[andro
» Chres }
Find Usages of getimage() in Praject Files
E B T m & getimagel()
; kk r'] v Found usages [ usages
5 * Unclassified usage
4 x |m -
. v Clapp age
L = v Elcom.example sharingapo |
E & (=) v B & EdititermActivity a1
E‘ T v @ 7 onCreate(Sundle) 1
a = = v & EditltermActivity java
"“*' T % 102 image = item getimaged);
W » £ & ltemAdapter |

B 3:Find | 4:Aun TETODO  § 6 Android Monitor B Terminal & 0 Messages
GCradie build finizshed in 93 91 7ms (58 minutes ago)

[@

When done searching, you can minimize the search results by clicking the hide icon in the right corner of
the search result window.

Tind Usiages of getimagelh in Preject Fies o L
B T o o getlmagel]
W om0 Found usages 2 usages
¥ Unelassified usage
L. ¥ Campp 2 usa
A B v [ com ewarmpe sharingapp
= sl ¥ 6w BdinlyemActivily
I w v @7 oaCreateilundiel |
- ¥ & EdiitemActivity java
+ @ 102 Image = Item getimaged);
' B ltermddapter
B 3Fd £ Run BTODO & B Acdroid Monitor 0 Termingl 80 Messages W Eventlog  [F] Gradie Consok
| Grain buld fimiskad in S0 30 7me fioday 2:37 P60 102:3% LN UTF—#8 Context: cnocontexts & @ |
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8. The Rename tool

Sometimes you’ll want to rename an attribute, class or method. There is no need to manually refactor.

You can use the rename tool to make renaming painless.

For example, let’'s assume that you want to rename the maker attribute of the ltem class to be brand

instead.

To do this, open the Item class and right click on maker.

200 [3) Item.java - SharingApp - [~/git/sda_mooc/SharingApp]
DHO ¢ X000 QR &> AEwe~|p #6660 K L7

Eastaringhog ) B o) E3 src) E i) ) B3 o) 5 sxamte) 5 sharingeps) © o)

7 &7 Project Files | #5 Pmb\ems| 3 B &= | -1+ | © itemjava x }

£ G

Il » Emanifests 1 package com.example.sharingapp;

™ v Ojava 2

v [Elcom.example.sharingapp 3 +import ...

§ € 5 AddContactActivity 1; y

T ok

s © & AddltemActivity 0 « Item class

E‘ © o AllitemsFragment 12 */

it @ & AvailableltemsFragment 13 public class Item {
£ b BorrowedItemsFragment 1; private String title;

] (€& Contact 16 private String maker: [

= e . "

= @ % ContactAdapter & private String d  copy Reference N4 ®8C

8 © ' ContactList 18 private Dinensio .

® (€ ContactsActivity & private String s [il Paste #Y
@ i . 20 private Contact | Paste from History... 8V
© v Dimensions 21 protected transi o oo Ry
© v EditContactActivity 22 protected String asteoimpls
© b EditltemActivity ;‘: private String i  Column Selection Mode 388
iaajlitem 25 public Iten(Stri  Find Usages F7
& & ItemAdapter 26 stri E e Cod n
© b ItemList 27 this. title = Ingl>ampei-oce
€ & ItemsFragment EE EEE'TE'_‘EL_:_ Refactor B i

Rename... 4F6
Change Signature... ®F6
Type Migration... {+38F6
Make Static...

Convert To Instance Method...

Move... F6
Copy... F5
Safe Delete... BE
Extract >
Inline... XEN

Find and Replace Code Duplicates...
Invert Boolean...

Pull Members Up...

Push Members Down...

Use Interface Where Possible...
Replace Inheritance with Delegation...
Remove Middleman...

Wrap Method Return Value...

Convert Anonymous to Inner...
Encapsulate Fields...

The maker field in the file will now appear in a red box. Some suggested names are listed.

(E) [tem.java x

| Item ||_maker

1 package com.example.sharingapp;
2
3 +import ...
9
1@ IE -
11 * Item class
12 *f
13 public class Item {
14
15 private String title;
16 private String [Eltag;
17 private String string
18 private Dimens paker
13 private Stringpress (+F6 to show dialog with more options
28 private Contact BOFrrower;
21 protected transient Bitmap image;
22 protected String image_base64;
23 private String id;
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Click after the last letter in the box to move the text cursor to the end of the word:

C) ltem.java X

Item:'maker'

package com.example.sharingapp;
3 +import ...
1 )-" e
11 % Item class

public class Item {

private String title;
1: private String maked;
17 private String description;
18 private Dimensions dimensions;
19 private String status;
28 private Contact borrower;
protected transient Bitmap image;
protected String image base6d;
23 private String did;

And then delete the word maker completely (by repeatedly pressing backspace). Next type the new
name, brand. Press enter when you have typed out the entire word.

C) ltem.java X

| Item || brand
package com.example.sharingapp;

rimport ...

public class Item {

private String title;

1E private String brand;

17 private String description;

1 private Dimensions dimensions;

5 private String status;

28 private Contact borrower;

21 protected transient Bitmap image;

22 protected String image basegd;
private String id;

public Item{String title, String make
String id) {

27 this.title = title;

28 this.brand = maker;

e
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For this refactor, since there are getter and setter methods that contain the word maker, a window pops
up asking us if we want to refactor these as well. We do, so click Yes.

e
DHOD ¢4 XA QRie D A (Gawr~
— — Ny = S Rename
~ L sharingApp | [iapp [ sre ) [ main | [ java ) [51 com | [ exampl a Getter and setter methods found for the field

Android Project Files Problems | 4p [ IT - 2 L brand.
| | - -
i Rename them as well?
g v Ciapp
S [ manifests pra—
» B java B Yes |
1 com.example.sharingapp awpr
o
5 © % AddContactActivity Z ,
g - 1 ot
= c & AdditemActivity 11 « Item class
:-'| £ b AllitemsFragment 12 */
v C) b AvailableltemsFragment 13 public class Item {
C & BorrowedltemsFragment o , ,
g 15 private String title;
g £ & Contact 16 private String brand;
*E C & ContactAdapter 17 private String description;
S8 c & ContactList 18 private Dimensions dimensions;
® - - 19 private String status;
@ C?nlacl?Acl|V|lv 20 private Contact borrower;
© & Dimensions 21 protected transient Bitmap image;
c 5 EditContactActivity 22 protected String image_base64;
£ b EdititemActivity }i private String id;
€ & Item 25 public Item({String title, String maker, String c
£ & ltemAdapter 26 _ String id) {
C b ItemlList 27 this.title = title;
BHa ItemsFragment 28 th:}s.br‘and_: r_naker‘; o
& % MainActivit 29 this.description = description;
ainActivity 30 this.dimensions = dimensions;
£/ b SectionsPagerAdapter 31 this.status = "Available";
[ com.example.sharingapp (androidTest) 32 this.borrower = null;
33 addImage(image);
A

[ com.example.sharingapp (test)

Next, because there is a constructor that has a maker parameter, another window pops up that asks us if
we want to update this. We do. Select the checkbox, then click OK to make this change.

[ ey e Corsraciorn PamTeies

Raname parametirs with B following nerw, 1= (=3
o LTatET L Rerame To
¥ | paramens makar g

Bt mll Lismslect ol

Amm e
ERin, dimana lonn & dLmeng Lo,
ibls, siaiue = “deallanla’ |
thin, barrower = swil

il | g ||
i id == aull){
bl g
b #lam |
updateldl W)y
]
peblie String qetls retars Uhis. Bd; )
publie wadd setla i B~ W, rorsenl B ] 1ol singl )

publie wvaid updateld{String i) | whis.id = i )

pebilic wadd setTitieidoring ritie) { thde.vitie = vithe; §
public Ltring queeTitlel) { reters Bifle; )
pebiic waid wrc(B5ring medme] | thiy meler T memer; |}

[ T — " P —

e LN
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Finally, a Refactor Preview will appear near the bottom of the window. Click Do Refactor to complete the

refactor.
Find Refactie ing Friveea - L
T ¥ Ufll:ll.i! fied usage
¥ Chapp

L * [ oo esampie sharingapp
) v B o Edittesnketivity |
& ¢ i@ ¥ onlreateiliunde)

H v & EdiCnermTonily. jdwd ":"
+ . & makar s Taasitam gaesasar) ]
Iw * % kmm H
z= [ " Occurrind s fousd in comesants, itrmgs and non - coda fiks (2 odterrescmrs @ F fis) 0 oy i

- (=] Do Rarlaces
._'M Fifan BT # b dndros] Monige B fomna E ] oo W beeviop W) O sl Cordol
Cradia buid finahsd in A7 Pl FLAY LM UTT-B = ai L

9. How to Delete Classes and Methods using the Safe Delete tool

So you need to delete something, but what if other code uses it?
Safe Delete not only allows you to delete classes and methods, but it also warns you about possible
issues that result from the deletion.

You can safely delete a method by right clicking on it, then click Refactor — Safe Delete.

(€] ItemListjava *

| ItemList || filterItemsByStatus() |

J Make Static...
Convert To Instance Method...

L iry i MOVE FE
a3 FileQutputStream fos = context.openFileQutput(FILENAME, @);

84 OutputStreamWriter osw = new OutputStreamWriter(fos); Copy... F5
85 Gson gson = new Gson(); Safe Delete... BE
86 gson.tolson{items, osw);

87 osw. Tlush(};

88 fos.close(); ExFract = *
89 } catch (FileNotFoundException e) { Inline... #N
99 e.printStackTrace(); Find and Replace Code Duplicates...

a1 } catch (IOException e) {

a2z e.printStackTrace(); Invert Boolean...

93

94 1 Pull Members Up...

95 T T 5 Push Members Down...

a6 uplLic rrayList<=Contact> getActiveBorrowers l

a7 " ! . Use Interface Where Possible...

a8 ArraylList<Contact> active_borrowers = new ArraylListe~>{); Replace Inheritance with Delegation...

99 for (Item i : items) { :

100 Contact borrower = i.getBorrower(); Remove Middleman...

101 if (borrower !'= null) { Wrap Method Return Value...

102 active_borrowers.add({borrower);

103 } Convert Anonymous to Inner...

1084 } ;

105 return active_borrowers; Copy Reference O8C Encapsulate FIEI‘_js"'

106 A Past sy Replace Temp with Query...

187 [F Paste . Replace Constructor with Factory Method...
108 public ArrayList<Item= filterItei  Paste from History... 438V I ith Build

1089 ArrayList<Item= selected_ite| Paste Simple ey Replace Constructor with Builder...

110 for (Item i: items) { P . i

111 if (i.getStatus().equals  Column Selection Mode {388 Cenerify...

112 selected_items.add(i Migrate...

113 } Find Usages XF?7

A ¥ . Find Sample Code XF8 Remove Unused Resources...

115 return selected_items; i

116 } Refactor 2 Add RTL Support Where Possible...

117 } [ i |

118 Folding > 1 |
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A message will popup to confirm that you would like to search for all usages of the method before deleting
it. Click OK.

a7
o o Safe Delete i

Search for usages and delete method "filterltemsByStatus"?

Search in comments and strings Search for text occurrences

l 9 Cancel u -.H

Next, if any potential issues were found, they will be reported.

Depending on what you are trying to accomplish, you may want to reconsider deleting the method (in
which case you can click to View Usages, or Cancel), or if you want to go ahead with the deletion

anyway, you can click Delete Anyway.
® O Usages Detected

The following problems were found:
method ItemList.filterItemsByStatus(String) has 2 usages that are not safe to

delete.

Y| — - Cancel Delete Anyway

If you do click Delete Anyway, then all trace of this method will be deleted from your project.

Similarly, the process of deleting a class is completely analogous to the process of deleting a method.
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10. How to Undo/Redo

You don’t need to fear making changes to your code because you can always Undo and Redo changes.

To Undo a change press the undo button
@ Android Studio File Edit View Navigate Code Analyze

00 [4] It
DHOD #4» X000 QR & > A we~ | P 4

To Redo a change press the redo button
# Android Studio File Edit View Navigate Code Analyze

00 [3] Iy
DEHO ¢#2 XE0 QR ¢ > A =~ P 4

The undo and redo buttons will only be highlighted and clickable for the most recent change.

If you want to undo/redo by more than one step you can repeatedly press the following shortcut keys at
the same time:

Undo
3£ z (on Mac)
Ctrl z (on Windows/Linux)

Redo
F£ shift z (on Mac)
Ctrl shift z (on Windows/Linux)
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11. Debugging using Android Monitor

Android Monitor is a useful tool for monitoring the execution of your app.
The monitor displays runtime errors as they occur on the emulator and various kinds of log information.
When you add log statements to your code, they appear in the Android Monitor as the application is run.

Open the Android Monitor by clicking on it. (It's located near the bottom left corner of the IDE)

@ 3:Find [ 4Run T TODO % B Androld Monitor @ Terminal W Q: Messages

Run the app.

The Android monitor will produce output that looks something like this.

£ % AddContactActivity 80 items = new ArraylList<Item>{);
© % AdditemActivity & 3 A
© & AllitemsFragment 83
€ & AvailableltemsFragment B4 public void saveltems(Context context) {
Q) © b BorroweditemsFragment B85 Log.i(TAG, "saveltems :" + "Saved Items Locally");;
= 86 try {
ae € & Contact 87 ; FileOutputStream fos = context.openFileOutput(FILENAME, 0); g
19 € b ContactAdapter 88 ¥ OutputStreamWriter osw = new OutputStreamWriter(fos); -
3 © u ContactList 89 Gson gson = new Gson(); -
Sharing App H B ot 99 gson. teJson{items, osw); |
L1 = N . g osw. flush();
ALL € Dimensions fos.close();
& € & EditContactActivity } catch (FileNotFoundException e) {
¢ © b EdititemActivity e.printstackTrace();
® u ltem } catch (IOException e) {
. - e.printStackTrace();
> © % ltemAdapter o "
H Monitor # L
E | Emulator Capstone_Pixel_API_23 Android 6.0, APl 23 a com.example.sharingapp (25884) ﬁ
fi logcat | Monitars +* Verbose [ Q- Regex Show only selected application a
L 55 sw 3wscas s s 7 £OUUS£IUU U CAGIE WS 3TGT SIYERE WA GT G G4 LU SATRY 1/ 3Y3 LI DA USALUS E T UITCHIE a1y R SaISpE T Ui Ay
[ 11-18 18:21:14.835 25884-25884/com.example.sharingapp W/art: Failed execv(/system/bin/dex2oat —-runtime-arg -classpath —-runtime-arg -
. 11-18 18:21:14.898 25884-25884/com. exanmple. sharingapp W/art: Failed execv(/system/bin/dex20at --runtime-arg -classpath —-runtime-arg -
a4 & :
11-18 18:21:14.971 25884-25884/com. example. sharingapp W/art: Failed execv(/system/bin/dex2oat —-runtime-arg -classpath —runtime-arg -
s 11-18 18: .034 258B84-25884/com. example. sharingapp W/art: Failed execv(/system/bin/dex2oat --runtime-arg -classpath —-runtime-arg -
- 5 - - com. example. sharingapp W/art: Failed execv(/system/bin/dex20at —-runtime-arg -classpath —runtime-arg -
(o] 11-18 18 063 25884-25884/ le.shari W/, Failed (¥4 /bin/dex2 i it h i
b 11-18 18: 064 25884-25884/com. example.sharingapp W/System: ClassLoader referenced unknown path: /data/app/com.example.sharingapp-1
L, 11-18 18: .068 25884-25884/com. example. sharingapp I/InstantRun: starting instant run server: is main process
[] |[¥ 11-18 18:21:15.336 25884-25884/com.exanple. sharingapp W/ViewPager: Requested offscreen page limit @ too small; defaulting to 1
B 11-18 18:21:15.373 25884-25948/com.example. sharingapp D/OpenGLRenderer: Use EGL_SWAP_BEHAVIOR_PRESERVED: true
L [ 11-18 18:21:15.389 25884:25884 D/ 1
HostConnection::get() New Host Connection established @xaad4544
[ 11-18 18:21:15.465 25884-25884/com.example.sharingapp W/FragmentManager: moveToState: Fragment state for AvailableItemsFragment{573c96¢

? [ 11-18 18:21:15.476 25884:25948 D/ )
HostConnection: :get() New Host Connection established @xabl2e3
11-18 18:21:15.490 25884-25940/ com. exanple. sharingapp I/OpenGLRenderer: Initialized EGL, version 1.4

12POW Ploapuy ik

@ 3:Find P4 Run SR TODO | i 6:Android Monitor  [5] Terminal  [= 0: Messages 8 EventLog [E] Gradle Console

We can use Android Monitor as a debugging tool, by adding log statements to our code.

For example we can add a log statement to the savelems() method in the ItemList class to see when
data is saved locally in the app and how many items have been saved.

Log.i("ItemList class"”, "saveltems");
Log.d("saveltems method"”, "Number of items saved: " + items.size());
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public void saveIltems(Context context) {

Log.i("ItemList class", "saveltems");
Log.d("saveItems method”, "Number of items saved:
try {

FileOutputStream fos = context.openFileQutput{FILENAME, @);

OutputStreamWriter osw = new OutputStreamWriter(fos);

Gson gson = new Gson();

gson. todson{items, osw);

osw. Tlush({);

fos.close();
} catch (FileNotFoundException e) {

+ items.size()):

Don’t forget to save and run the app again after adding these log statements.

As you save a new item to your inventory the following appears in the Android Monitor

L = o EditiemActivity i FileDutputStream fos = comte
& ltem 39 Outputhtrearwriter odw = st

GEOn geon = Aew Gaonl);

& o ltamAdaptar 11 gson.tolson{iters, osw);

& & ltmmList i 0%, Tlushil;

& & ltemsFragmaent . fos.cloeedil;

- i4 } catch {FileMotFoundException &
e MulnActbrity €. printStackTracel )

o SectionsPagerAdapter . v cateh |I0Exception e} +

il Emulator Capstone_Pixel APY_23 Andrald 6.0, AR 23 ﬂ com.sxample sharingapp (1G04

la lopeat Mositons verbose [ - B Reg
AATAN BUG A ko U R B LR R L, e ST R R P g SRR T U LE L [ L T )
11=10 18182112, 451 1686-1181 com. ennmple. shar ingapp £/Surfsce: getSlotPrombufferioched; wnionoen bu
11-10 16152122.030 10881 oom. animg L., ghar Ingapp £/ %urfecer goetSlotPrombuf Terlodked) wiknden bu
11-10 LOi82i22.027 J0Bd-IM) oo, axbaple. ihaf ingage D/Opsnblmanderari andilLitagingAnimatars on Bii
11=10 18:52124,200 J68d-ITeL1 com, exomple. shar ingape C/Surface: petSlotFrombulferiocked: weingwn bu
11-16 181821581, 711 M88d-IT61 com. enample. shar ingapp £/3urface: getSlotFrombufferiocked: whlonown bu
1119 10:52:51.720 Jodd-ITelfoom. axanple, shar ingape D/OpenGlBenderari endAllitagingdnimsters on B
11=18 16:52152, 057 J686- 1686/ Com. oxonp e, shar ingapp W/¥WiewRootlepl: Cancelling event s T0 no wini
11-19 16152152.0857 38843686 com. oxample. shar ingapp W/¥WiswRmootImpl: Cancelling event dwe to no wini
11=19 16:52:52.057 Dodd- D0 oom, exowp e, shar ingape WY iewmootIspl: Cancelling event dee 1o nd wini
11-10 16:52153.793 I686- 3686, 0om. cnanp L. ghar ingapp [/0temList class! saveltors
& 11-19 16:52:53.793 30803088 com. cxomple. sharingapp [/saweltems method: Mumber of items saved: 1
11-19 16:52:53.049 I686-1686, oom. eximple. shar ingapp W' ri Requested of facreen page Limit @ ¢
nager! moveToState! Fragment state
thlotfronluf ferlocked: wninown bu
rird endALLSTagingAn imatars on Bx

= 90 BOE
= =+ [J B

g 3

-3

11-19 16:52:53.895 3J686-3586/0om. cuanple. sharingapp W/
11-19 16:52:54.228 J086-I1e1 S com. example. sharingapp B
T 11-19 16:52:54.233 I686-I761 com. examplie. shar ingage D/

B Pawordes @ B Wanaety

@ i find  gaRun S TODD | & Androld Monitior | [F Terreinal s1ages

More information about how to write log statements can be found here:
https://developer.android.com/studio/debug/am-logcat.html#WriteLogs

12. When in Doubt: Restart Android Studio

“It's a feature you would seldom use unless your file caches went ballistic (and that can happen every
now and then).” - Makoto

Occasionally, you may encounter an error that makes absolutely no sense. After ruling out all obvious
solutions it's probably worth restarting Android Studio -- to rule out that Android Studio itself is the cause
of the issue.

13. Shortcut Keys

There’s a lot of buttons and menus in the Android Studio IDE to do all the things you want, but maybe
you’d prefer to use shortcuts instead?
View some common shortcuts here: https://developer.android.com/studio/intro/keyboard-shortcuts.html
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14. Common Problems (Windows

SDK package(s) is missing

If the SDK package(s) is missing, go into Tools > SDK Manager. Once you open the SDA
Manager, this window should pop-up. If you want to specify a path for Android SDK Location, you
can click “Edit” and change it.

[} Settings for New Projects X

ar Appearance & Behavior » System Settings » Android SDK Reset

Manager for the Android SDK and Tools used by Android Studio
v Appearance & Behavior

7 Android SDK Location:  Di\sdk Edit
ppearance

Menus and Toolbars SDK Platforms SDK Tools SDK Update Sites

v System Settings E - e < s
Each Android SDK Platform package includes the Android platform and sources pertaining to an API level by

Passwords default. Once installed, Android Studio will automatically check for updates. Check “show package details” to
HTTP Proxy display individual SDK components.
Data Sharing | Name | API Level | Revision | Status
[_] Android Q Preview 2 Not installed
Updates x D Android 9.0 (Pie) 28 [ Installed
[_] Android 8.1 (Oreo) 27 3 Not installed
3 Android 8.0 (Oreo) 26 2 Not installed
Notifications D Android 7.1.1 (Nougat) 25 3 Not installed
T [ Android 7.0 (Nougat) 24 2 Not installed
LRSS [ Android 6,0 (Marshmallow) 23 3 Not installed
Path Variables [] Android 5.1 (Lellipop) 22 2 Not installed
[[] Android 5.0 (Lollipop) 21 2 Not installed
Keymap £ 2
[} Android 44W (KitKat Wear) 20 2 Not installed
» Editor D Android 44 (KitKat) 19 4 Not installed
- [] Android 4.3 (Jelly Bean) 18 3 Not installed
Plugins i
[ Android 4.2 (Jelly Bean) 17 3 Not installed
» Build, Execution, Deployment [_] Android 4.1 Uelly Bean) 16 5 Not installed
Kotlin D Android 4.0.3 (IceCreamSandwich) 15 5 Not installed
D Android 4.0 (lceCreamSandwich) 14 4 Not installed
» Tools % Android 3.2 (Honeycomb) 13 2 Not installed
5 = Android 3.1 (Honeycomb) 12 3 Not installed
CIAEEETD (] Android 3.0 (Honeycomb) 1 2 Not installed
[_] Android 2.3.3 (Gingerbread) 10 2 Not installed
[_] Android 2.3 (Gingerbread) 9 & Not installed
D Android 2.2 (Froyo) 8 3 Not installed
D Android 2.1 (Eclair) 7 3 Not installed

Hide Obsolete Packages D Show Package Details

“ Cancel Apply Help

Click “Edit”, then click on the folder icon to specify a path for it. Once you are done, click next;

® SDK Setup X

H SDK Components Setup

Check the components you want to update/install. Click Next to continue,

_ The collection of Android platform APIs, tools and utilities that enables you to debug,

[_] Android SDK Platform profile, and compile your apps.

(L] API 28: Android 9.0 (Pie) - (113 MB)
The setup wizard will update your current Android SDK installation (if necessary) or
install a new version.

Android SDK Location: Total download size: 0 B
DAsdk Disk space available on drive : 488 GB

A\ An existing Android SDK was detected. The setup wizard will only download missing or outdated SDK components.

Previous Next Cancel Finish
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You may receive this message from Windows Firewall when it is done. For the purposes of this
app, it is alright to select ‘Public networks’ and click ‘Allow Access’.

®sp

A Downloading Components

"Install Android 3DK Platform-'
"Install Android SDK Platform-
Preparing "Install Sources for
Downloading https://dl.google.d

& Windows Security Alert X

"Install Sources for Android 2§
Installing Sources for Android
"Install Sources for Andreid 2§ Windows Defender Firewall has blodked some features of OpenlDK Platform binary on all public
"Install Scurces for Android 2§ andprivatenetworks.
Preparing "Install Android SDE ] Name:
Downloading https://dl.google.
"Install Android SDK Build-Tool Path:
Installing Android SDR Build-T
"Install Android SDR Build-Tool Allow OpenIDK Platform binary to communicate on these networks:
"Install Android SDR Build-Tool [ Private networks, such as my home or work network

Parsing D:\sdk\build-tools\28.

Parsing D:\sdk\emulator\packagy  [7]public networks, such as those in siorts and coffee shops (ot r
Parsing D:\sdk\patcher\v#\pack because these networks often have little or no security)
Parsing D:\sdk\platform-tools\g

Bazaing D:ysdkplatfoma\andral | St ae e risks of allowing an app through a firewall?

Parsing D:\sdk\sources\android

Parsing D:\sdk\tools\package.xn

Android SDE is up to date.

Once it’'s done, the SDA package(s) should be installed.

B. Emulator won’t show up

If you are running into a problem that your emulator won’t show up, try to complete the following

steps:

- Click Tool -> SDK Manager, then click on “Show Package Details”:
® Settings for New Projects X
Q- Appearance & Behavior * System Settings * Android SDK Reset

Manager for the Android SDK and Tools used by Android Studio
v Appearance & Behavior

A Android SDK Location:  D:\sdk Edit
ppearance

Menus and Toolbars SDK Platforms SDK Tools SDK Update Sites
¥ System Settings

Each Android SDK Platform package includes the Android platform and sources pertaining to an APl level by

Passwords default. Once installed, Android Studio will automatically check for updates. Check "show package details” to
HTTP Proxy display individual SDK components.
Data Sharing | . ~ Name | AP Level | Revision | Status
|| Android Q Preview Q 2 Not installed
Updates X [_] Android 9.0 (Pie) 28 6 Installed
(] Android 8.1 (Oreo) 27 3 Not installed
1 Android 8.0 (Oreo) 26 & Not installed
Notifications D Android 7.1.1 (Nougat) 25 3 Not installed
b D Android 7.0 (Nougat) 24 2 Not installed
mEslEE [] Android 6.0 (Marshmallow) 23 3 Not installed
Path Variables ("] Android 5.1 (Lollipop) 22 2 Not installed
e [_] Android 5.0 (Lollipop) 21 2 Not installed
[ | Android 44W (KitKat Wear) 20 2 Not installed
» Editor D Android 4.4 (KitKat) 19 4 Not installed
Plugins D Android 4.3 (Jelly Bean) 18 3 Not installed
D Android 4.2 (Jelly Bean) 17 3 Not installed
» Build, Execution, Deployment D Android 4.1 (Jelly Bean) 16 5 Not installed
Kotlin [_] Android 4.0.3 (IceCreamSandwich) 15 o Not installed
[_] Android 4.0 (IceCreamSandwich) 14 4 Not installed
» Tools D Android 3.2 (Honeycomb) 13 4 Not installed
. = D Android 3.1 (Honeycomb) 12 3 Not installed
IR D (] Android 2.0 (Honeycomb) 1 2 Not installed
D Android 2.3.3 (Gingerbread) 10 2 Not installed
D Android 2.3 (Gingerbread) 9 2 Not installed
(] Android 2.2 (Froyo) 8 3 Not installed
[] Android 2.1 (Eclain & 3 Not installed

Hide Obsolete Packages D Show Package Details

“ Cancel Apply Help
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Depending on the version of your Windows Processor, (eg. 32-bit vs 64-bit), click on either Intel
x86 Atom System Image for 32-bit or Intel x86 Atom_64 System Image for 64-bit. In our case,
we have the 64-bit so we are going with the Atom_64 one. Click Apply.

® Settings for New Projects

Q- Appearance & Behavior > System Settings ® Android 5DK
Manager for the Android SDK and Tools used by Android Studio
Appearance & Behavior
A Android SDK Location:  Di\sdk Edit
ppearance
Menus and Toolbars SDK Platforms  SDK Tools SDK Update Sites

System Settings

Each Android SDK Platform package includes the Android platform and sources pertaining to an APl level by

Passwords default. Once installed, Android Studio will automatically check for updates. Check "show package details” to
HTTP Proxy displa.y individual SDK components. .
Data Sharin ) Name APlLevel |  Revision Status
9 [ ] Google APIs Intel x86 Atom System Image 27 8 MNot installed
Updates [] Google Play Intel x86 Atom System Image 27 3 Not installed
v & Android 8.0 (Oreo)
; i
3 Android SDK Platform 26 26 2 Not installed
Motifications £ Sources for Android 26 26 1 Not installed
Quicke Lists [ Android TV Intel x86 Atom System Image 26 11 Not installed
[} China version of Android Wear Intel x86 Atom System Image 26 4 Not installed
Path Variables [ ] Android Wear Intel x86 Atom System Image 26 4 Not installed
Keyima [ ] Intel x86 Atom System Image 26 1 MNot installed
EYInap, + Intel x86 Atom_64 System Image - 1 No ed
Editor [ Google APIs Intel x86 Atom System Image 26 12 Not installed
Plugins [ ] Google APIs Intel x86 Atom_64 System Image 26 12 Not installed
9 [ ] Google Play Intel x86 Atom System Image 26 7 MNot installed
Build, Execution, Deployment v [ Android 7.1.1 (Nougat)
. ["] Android SDK Platform 25 25 3 Not installed
Kotlin - v
|| Sources for Android 25 25 1 Not installed
Tools [ ] Android TV Intel x86 Atom System Image 25 13 MNot installed
= : [_] China version of Android Wear ARM EABI v7a System Image 25 4 Not installed
Android Studio i : 5 :
["] China version of Android Wear Intel x86 Atom System Image 25 4 Not installed
[} Android Wear ARM EABI v7a System Image 25 3 Not installed
[ ] Android Wear Intel x86 Atom System Image 25 3 MNot installed
[] Intel x86 Atom System Image 25 1 Not installed
[] Intel x86 Atom_64 System Image 25 1 Not installed
[ ] Google APIs ARM 64 v8a System Image 25 15 Not installed
Tl sl kil AR E ADL T o Cisatoims s ac i P ol

It will prompt you to accept the license Agreement, accept it and click next:

|
B settir i - P8 |
® SDK Quickfix Installation |
Q- Reset
Lippemanty License Agreem
fAppeard Android Studio
Menus a
* System S¢
Licenses Terms and Conditions
Passw
android-sdk-license .
HTTP 4 Intel x86 Atom_64 System Image This is the Android Software Development Kit License Agreement =
kel 2 Sources for Android 26 1. nbroduction Lalled
Updat 4 Android SDK Platform 26 alled
1.1 The Android Software Development Kit (referred to in the License Agreement as the "SDK"
and specifically including the Android system files, packaged APIs, and Google APls add-ons) is alled
Notificati licensed to you subject to the terms of the License Agreement. The License Agreement forms a alled
fo legally binding contract between you and Google in relation to your use of the SDK. alled
Quick List lled
Path Vari, 1.2 "Android" means the Android software stack for devices, as made available under the alled
Koy Android Open Source Project, which is located at the following URL: http://source.android.com/, alled
i i as updated from time to time. alled
Editor alled
Plugins 1.3 A "compatible implementation” means any Android device that (i) complies with the Android alled
Compatibility Definition document, which can be found at the Android compatibility website alled
Build, Execy (http://source.android.com/compatibility) and which may be updated from time to time; and (i)
- successfully passes the Android Compatibility Test Suite (CTS). alled
Kotlin
alled
Tools 1.4 "Google" means Google Inc, a Delaware carporation with principal place of business at 1600 alled
Android Std Amphitheatre Parkway, Mountain View, CA 94043, United States. alled
alled
alled
2. Accepting the License Agreement alled
alled
2.1 In order to use the SDK, you must first agree to the License Agreement. You may not use the alled
SNV if unu da nnt accant tha Licanca Anrcamant alled
() Decline @ Accept et
'ackage Details
previcus | ([ [ conce
Help

Once it's done, the SDA package(s) should be installed and emulator should be up and running.
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