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1. Downloading and Installing Android Studio

Android Studio is the official IDE for Android application development. While previously an
Eclipse plugin existed to create Android applications, this plugin is deprecated and no longer
supported for future developments of Android since June 2015.

Navigate to https://developer.android.com/studio/index.html and download Android Studio for

your appropriate OS. The Android SDK should be included with Android Studio. Make sure you
do not choose an Android Studio installation that excludes the Android SDK.

:?_,( Android Studio  FEATURES USERGUIDE PREVIEW

Android Studio

The Official IDE for Android

Android Studio provides the fastest tools for building apps on
every type of Android device.

World-class code editing, debugging, performance tooling, a
flexible build system, and an instant build/deploy system all
allow you to focus on building unique and high quality apps.

Select a different platform

Hm Windows  android-studio-
- (64-bit) bundle-162.4069837-
windows.exe
> Read the docs > See the release notes Includes Android SDK
(recommended)

android-studio-

ide-162.4069837-
> Features > Latest > Resources > Videos LU

No Android SDK

android-studio-

ide-162.4069837-

Standard download option for Siklcae 0
Windows OS (above). Alternative e

download options for other OS (right). gy | PEeae———

(32-bit) ide-162.4069837-
windows32.zip
No Android SDK, no
installer

wf*: Android Studio  FEATURES USERGUIDE PREVIEW Q search

Mac android-studio-
ide-162.4069837-

mac.dmg

Linux android-studio-
ide-162.4069837-

linux.zip

Platform | Android Studio Size SHA-256 checksum
"
package

1,926 MB dc23bc968d381a5ca7fdd12bc7799b95ec0d11f1e4007387cb0de55¢78b475ba
(2,020,009,280
bytes)

451 MB f0b72473cb94badbcbc80eeb84f4b53364da097efa255f7cab71bch10a28775a
(473,299,352
bytes)

468 MB b61d6f08758b5b2e6dad604d8a8d61acf549f746b07dbb0c2265daad01a7d2b7
(490,882,918
bytes)

467 MB db7526187d492287b6e2979249d27a67f1dd62d6e095cca7508e05edce74e272
(490,323,833
bytes)

463 MB da0d39221b8cb7b4bScbe483dd4174dd1f7dc688e74f7de7c47cc8ffb6296715
(486,148,957

bytes)

468 MB 1383cfd47441e5f820b6257a1bdd683e0e980bc76c7f2027ef84dc2e6ad2f17f
(490,782,431

bytes)


https://developer.android.com/studio/index.html

After downloading Android Studio, there are unique instructions for each individual OS on how
to install the IDE (shown below). Be sure to include Android SDK in your installation.

Windows:

4 Android Studio  FEATURES USERGUIDE PREVIEW Q, search

Install Android Studio

Setting up Android Studio takes just a few clicks. (You should have already downloaded Android Studio.) Instructions for

To install Android Studio on Windows, proceed as follows

1. Launch the . exe file you downloaded.

2. Follow the setup wizard to install Android Studio and any necessary SDK tools.

Mac:

M_- Android Studio  FEATURES USERGUIDE PREVIEW Q, search

Install Android Studio

Setting up Android Studio takes just a few clicks. (You should have already downloaded Android Studio.) Instructions for

To install Android Studio on your Mac, proceed as follows:

1. Launch the Android Studio DMG file.
2. Drag and drop Android Studio into the Applications folder, then launch Android Studio.
3. Select whether you want to import previous Android Studio settings, then click OK.

4. The Android Studio Setup Wizard guides you though the rest of the setup, which includes downloading Android SDK components that are
required for development.

Linux:

M- Android Studio  FEATURES USERGUIDE PREVIEW Q, search

Install Android Studio

Setting up Android Studio takes just a few clicks. (You should have already downloaded Android Studio.) Instructions for
To install Android Studio on Linux, proceed as follows

1. Unpack the . zip file you downloaded to an appropriate location for your applications, such as within fusr/local/
for your user profile, or fopt/ for shared users.

2. To launch Android Studio, open a terminal, navigate to the android-studio/bin/ directory, and execute studio. sh
3. Select whether you want to import previous Android Studio settings or not, then click 0K

4. The Android Studio Setup Wizard guides you though the rest of the setup, which includes downloading Android SDK components that are
required for development

Tip: To make Android Studio available in your list of applications, select Tools > Create Desktop Entry from the Android Studio menu bar.

Required libraries for 64-bit machines:

If you are running a 64-bit version of Ubuntu, you need to install some 32-bit libraries with the following command:

sudo apt-get install libc6:i386 libncurses5:1386 libstdc++6:1386 1ib32zl libbz2-1.8:1386

If you are running 64-bit Fedora, the command is:

sudo yum install z1ib.i686 ncurses-libs.i686 bzip2-1libs.i686



2. Setting up Android Studio Environment — Initial Application Setup

Android Studio uses the IntelliJ IDE which while different from Eclipse, should feel very similar
to Eclipse in terms of coding, project layout, and various buttons to run and debug your

program.

To create a new Android Studio project,
navigate to File -> New -> New Project...

EM edit View Navigate Code Analyze Refactor Build Run Tools VC

[ Open..
Open Recent
Close Project

r"f‘ Settings...

] Project Structure...
Other Settings
Import Settings...
Export Settings...
Settings Repository...

Save All
Synchronize

Invalidate Caches / Restart...

S

cli

Print...
Power Save Mode

Exit

The following prompting panes on the subsequent page will open:

Ctrl+Alt+5

Ctrl+ Alt+Shift+5

Ctrl+5
Ctrl+Alt+Y

Import Project...
} Project from Version Control b
New Module...
Import Module..,
Import Sample..
b £ Java Class
Meodule
& Android resource file
Android resource directory
=l File
Package
5 C++ Class
e C/C++ Source File

i C/C++ Header File

';' Image Asset

'ﬁ' Vector Asset

i| Singleton
Edit File Templates...
i AIDL
i Activity
'ﬁ' Android Auto
'ﬁ' Folder

1 Fragment

v v w v w w v w wv v w w

!l Resource Bundle



Name your application something appropriate like “CSE331-17su Campus Paths”. For company
domain, you can simply use your UW student ID.

fik Create Mew Project

e : New Project

Android Studio

Configure your new project

Application name: [kSES?ﬂ-WSu Campus Paths

Company domain: | UwID

Package name: uwid.cse331_17sucampuspaths

[) Include C++ suppert

Project location: CUsers\MozikivAndroidStudioProjects\CSE331-17suCampusPaths

‘ Previous Cancel | Finish

Click “Next” and you

will be brought to
the following
screen:

Make sure “Phone
and Tablet” is
selected.

_/* Target Android Devices

Select the form factors your app will run on

Different platforms may require separate SDKs

Phone and Tablet

Minimum SDK [AP\ 15: Android 4.0.3 (lceCreamSandwich)

Lower APl levels target more devices, but have fewer features available.

By targeting API 15 and later, your app will run on approximately 100.0% of the devices
that are active on the Google Play Store.

Help me choose

] Wear

Minimum SDK ‘AP\ 21: Android 5.0 (Lollipop)

v

Minimum SDK ‘AP\ 21: Android 5.0 (Lollipop)

[J Android Auto

Previous Cancel | Finish

For the Campus Paths assignment, using “API 15: Android 4.0.3 (IceCreamSandwich)” as the
minimum SDK will suffice for the Campus Paths assignment. Then click “Next” to continue.




For the initial environment setup, you’ll want to start with an “Empty Activity” and press

“Next.”

J Create New Project

A Add an Activity to Mobile

Add No Activity
Basic Activity Bottom Navigation Activity Fullscreen Activity
Google AdMab Ads Activity Google Maps Activity Login Activity Master/Detail Flow Navigation Drawer Activity

el - I

This prepares you with the initial infrastructure to execute the application along with a means
of designing the layout and manipulating added components (i.e. Button) later in Java.

The “Main Activity” is the
main entry of execution for
your Android Application.
Furthermore, since the
Main Activity automatically
pairs to the layout of your
application, this will likely
be the main mechanism of
control for your application
(i.e. setting up Buttons,
Callbacks, etc.).

Name this Activity
something descriptive like
“CampusPathsMainActivity”
and press “Finish.”

% Create New Project

A Customize the Activity

Creates a new empty activity

Activity Name: | CampusPathsMainActivity
Generate Layout File
Layout Name: | activity_campus_paths_main
Backwards Compatibility (AppCompat)
Empty Activity

The name of the activity class to create

Camiow] [ | (o) D




Some initialization will occur in until Android Studio creates the new project and looks like this:

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
DHO ¢+ %00 QR ¢ > \EmP + 6358 E S @A 7 Q
CSE331-17suCampusPaths - [Gapp  [lsic ) Cimain | [java 1 uwid - 1 cse331_17sucampuspaths - © CampusPathsMainActivity
o Android - @ & | #- |- | 8 activity campus_paths mainxml % | € CampusPathsMainActivityjava %
15
£ “PP CampusPathsMainAetivity
— ifest:
. menfests package uwid.cse33l_l7sucampuspaths; v
- java
o uwid,cse331_17sucampuspaths import ...
5 ¢ % CampusPathshainActivity
= uwid.cse331_17sucampuspaths (androidTest public class nActivity extends CompatActivity {
. uwid.cse331_17sucampuspaths (test) - R
- Ares sf protected void onCreate (Bundle savedInstanceState) {
Fl # Gradle Scripts super.onCreate (savedInstanceState)
= g setContentView(R.layout.activity campus paths main);
s !l
= i
i
=z
3

| Messages  [E Terminal i & Android Monitor <% TODO () Eventlog  [E] Gradle Console
[ Gradle build finished in 525 562ms (4 minutes ago) 126 CRLFs UTF-83 @

If an error appears in your project stating that “Cannot resolve symbol R” this is simply the
IntelliSense catching up — start typing “R.layout” or simply open your
activity_campus_paths_main.xml tab and it should fix the false positive.

You are now ready to start ship and import your previous homework into Android Studio to
prepare for the Campus Paths project!

apmIo (5

[P0 PIOIPUY i

s}



3. Shipping and Importing Projects into Android Studio

In order to build off the previous projects you have worked on throughout the quarter, you’ll
have to “ship” and import your projects into Android Studio using a Jar.

Android Studio has functionality to “Import Projects,” however, this ends up creating an
entirely new project based on the directory structure of your previous projects. As you can see
with the activity created previously, the directory structure for an Android application is very
unique. Therefore, by importing the project using Android’s import settings, you will not be
able to create an Activity (and thus not be able to launch any application in Android) because it
will not know how to reconfigure the directory structure.

So, you’ll have to import your previous homework assignments as a library — similar to how you
would ship code and libraries you produced to clients who want to use it in industry. We'll
accomplish this by packaging the Java homework assignments into a Jar. Make sure you have
the most recent commit in your local copy of the homework too in Eclipse — the build.xml file
will package homework 5-8 into a single Jar file to be used as the library.

Note that once you package your homework assignments into a Jar, it will exclude the testing
files that you wrote when initial writing your classes. Make sure your programs are tested
thoroughly and you are confident they all work as expected before you create your Jar — you
won’t be able to edit the files in Android Studio unless you create an entirely new Jar then
reimport the libraries!

A




As of Summer 2017, Android Studio does not support Java 8. Attempting to compile and build
your projects using JDK 1.8 (Java 8) will result in your application not being able to launch
despite the libraries importing seemingly alright! As a result, since a majority of CSE 331 is
completed under the assumption of Java 8, the following section will guide you through
installing the previous JDK, JDK 1.7 (Java 7) which Android Studio is able to support.

Refer to the other guide (separate from this one) about building your project and creating a Jar
in JDK 1.7 (Java 7) before continuing.

Once the Jar file has been created, navigate to your Android Studio Project’s “libs” folder.

More specifically, navigate to: AndroidStudioProjects -> CSE331-17suCampusPaths -> app -> libs

Move/Copy the created “cse331-hws” Jar into the libs folder of your project.

Home Share View

Home Share View

» u d Moveto ~ | 3 Delete ~ @' v Ebfselectal » u & Moveto - 3¢ Delete » @' M B setectan
S i1 Select none = e Select none
Fm;:{gx;n(k Copy Paste & Copy to Eroems le‘edu:r Propetties B | it seiection Pm;::ﬂqs:n(k Copy Paste & Copyto Eeeme f:\:v:y Properties B8 iwert seection
Clipboard Organize New Open Select Clipboard Organize New Open Select
« - ﬂ « CSE331-17suCampusPaths » app » libs - b| | Searchlibs @ « - ﬂ « Moziki > git » cse331-17wi-bryanvd > cse33l v b| | Searchcs.. @
Name - Date modified Type Name - Date modified Type

3t Quick access

# Quick access

I | £ cse331-hws 710:41 AM  Executable Jar Filg] .externalToolBuilders File folder

[ Desktop * [ Desktop *
bin File folder
f Downloads !’ Downloads lib File folder
[ Documents 4 [] Documents sre File folder
=] Pictures * =] Pictures # [ classpath CLASSPATH File
ceeant . cse331 + @ GITIGNORE File
TA - CSE 331 17su TA - CSE 321 17su g .project PROJECT File
] build XML File

g Creative Cloud Files AM  Executable Jar File]

g Creative Cloud Files ‘\é/ cseddl-hws

@ OneDrive @ OneDrive
O ThisPC I This PC
I Desktop [ Desktop
[ Documents [ Documents
3 Downloads 4 Downloads
D Music D Music ]
=] Pictures &= Pictures
[ videos & Videos
i 05(C) i 0S(C)
¥ Network ¥ Network

*d Homegroup *& Homegroup

n >

1item

Your Android Studio project should now include all the projects you worked on previously
throughout the quarter! Simply let a Gradle Build run and try importing one of your homework
assignments.
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Gradle Builds tend to run in the background and on their own in Android Studio, however, to
manually start a Gradle Build, simply press the icon at the top of Android Studio shown below
which performs a “Sync Project with Gradle Files.”

File Edit View Navigate Code Analyze Refactor Build Run Tools WC5 Window Help

ODH O + SO0 AR & A [Eape~| P &+ & G 1A L & ?

[ CSE331-17suCampusPaths app src main java uwid cse3]_17sucampuspaths - © CampusPathsMainActivity

(&)

4| B Project - €3 = | £~ - | & activity_campus_paths_mainxml % | (€ CampusPathsMainActivity.java %

You'll be able to tell the build is running because at the bottom of Android Studio, it’ll say
“Gradle Sync started (moments ago)” in the bottom left. Wait for the files to stop
synchronizing and Android Studio to now report: “Gradle build finished in...”

== T0D0 0 & Android Monitor [ Terminal S5 T0D0 & Android Monitor [@ Terminal =| 0 Messages
[ Gradle sync started (moments ago) [ Gradle build finished in 55 525ms {a minute ago)

Usually Gradle builds take much longer than 5 seconds, don’t worry if yours takes longer!

With the Gradle Build complete and your homework projects successfully imported as a new
library, you should be able to import the individually homework files similar to how you have
always been working in Eclipse.

& activity_campus_paths_mainxml ¥ | (€ CampusPathsMainActivity.java %

CampusPathasMainRetivity || onCreate()

For instance, say | wanted to create a package uwid.cse33l l7sucampuspaths;

new Graph inside my MainActivity import android.support.vT.app.AppCompatictivity;
“onCreate” method (which would be a import androld.os.Bundle;

very poor idea — exposing how your import uwwid.cse33l_17sucamy s . B

Campus paths is represented — and
should be removed after testing this
when you actually go to make your
Android Application). @Override

| protected void onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
zetContentView (R. layout.activity campus paths main);

import hwS.*;

<> public class CampusPathsMainfctivity extends Applompatictivity |

| simply include the line, “import Graph grech = new Graph”_.“
hw5.*” just like in Eclipse then create
my instance of Graph like so: ]

Your project should now be able to access all your previous homework assignments seamlessly
through a process similar to shown above! The next step is to start creating and adding
widgets, images, and more to your application!

11



4. Installing an Android Emulator to run the Application

In order to run and test your application on an Android device, you’ll have to install an Android
emulator on your computer.

To do this easily, simply try running your application — pressing the “Run” button at the top of
Android Studio.

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

Beo ¢r ¥DdQAR ¢ > A\Ga Pt S GEE &0 & 7

"% CSE331-17suCampusPaths [ Zapp

o O Project '| (RN - 2 L activity_campus_paths_mainxml| % | € CampusPathsMainActivity.java
@
g [ CSE331-17suCampusPaths C\Users\ Moziki\ AndroidStudioProjects\ C5E33
— .gradl
- o gEsc 1 package uwid.cse331_L7sucampuspaths:
. [ idea 2
- ST - twport android. support.v7.app-AppCONpRTACTLVILY;
£ [ build 4 import android.cs.Bundle;
E [ gradle 5 g
= E| gitignare ‘ import uwid.cse33l l17sucampuspaths.R;
v # build.gradle =
g = public class CampusPathsMainfActivity extends AppCompatActivity |
5 [; CSE331-17suCampusPaths.iml
é [¢h gradle. properties 10 BOverride
3 E| gradlew 11 &l protected wvoid onCreate (Bundle savedInatanceState) |
(] [ gradlew.bat 12 super.onCreate (savedInstancestate) ;
l-l-.” local.propertics '_.f setContentView(R.layout.activity campus paths main);
# settings.gradle L
Wil External Libraries 16 1
17 }

This will bring up a pane prompting you to choose which virtual device you would like to run
your application on. Simply click “Create New Virtual Device” to start installing a new Android

Emulator. i Select Deployment Target

Mo USE devices or running emulators detected Troubleshoot

Note that | already have
an Android Emulator
installed when writing
this guide so our “Select
Deployment Target”
panels may look slightly
different!

Connected Devices
<none>

HAvailable Virtual Devices

MNexus 5X AP| 26 x86

I Create Mew Virtual Device m

[ Use same selection for future launches m Cancel

12




For grading this assignment, we’ll be running your Android Application on a Nexus 5X, however,
if you want to try running your application on other Android devices, this is strongly
encouraged! When producing applications for clients and users, you'll want to make sure it
looks good, if not the same, on all devices. Furthermore, it is easy to install multiple different
emulators all in one place with Android Studio.

Select the Nexus 5X, or your other
device of choice and click “Next.”

You'll have to install an Android
System Image to run the emulator.
We'll be using the highest Android
API level for our emulator software
in this assignment. To download
the “O” system image, simply click
the adjacent “Download” button
next to this selection in the
“Recommended” tab.

§& Virtual Device Configuration

Select Hardware

4
Android Studio

Choose a device definition

& = = ) [] Nexus 5X
Category Narne ~ | PlayStore | Size | Resolution |  Density
™ Pixel XL 55" 14402560 560dpi
Wear Pixel 500 108061920 chdpi —ci -
w0 weo
Tablet Mexus One T 480x800 hdpi
Mexus 6P 5.7 144052560 560dpi s 1820px
Mexus 6 5.96" 14402560 560dpi
Mexus 5 a2 495" 1080x1920 sachdpi
Mexus 4 4T 7681280 sthdpi
Galaxy Nexus 465" 720x1280 sthdpi
54" FWVGA 54" 480x854 mdpi
10 wEn et renvann e
New Hardware Profile ‘ I Import Hardware Profiles @ Clone Device...

=3l - Iy

% Virtual Device Configuration

System Image

|
Android Studio

Select a system image

Recommended | xe5 Images | Other Images |

—
| APILevel * | ABI

AP Level

26

sndroid
8.0
Google Inc.

System Imsge

x86

d these Google Play images because this
patible with Google Play.

devi

Question:
5 Seethe APl level distribution chart
) A systern image must be selected to continue.
[ previous | | next Cancel | [ Frn | [ Hep

13



Note that when we created our Android project in section 2, we chose an API that would work
on 100% of Android devices. Despite our emulator having a very high API level, our application

will work fine on it!

Accept the license agreement in the following panel that pops up and press “Next” to continue

with the installation.

Once the installation is complete, press “Finish” and “Next” to continue with the installed

system image selected.

At this point all the default
settings are fine for our emulator.
Press “Finish” to complete the
installation.

f Virtual Device Configuration

Android Virtual Device (AVD)

, < Android Studio

Verify Configuration

AVD Name | Meaws 5x API 26] ]

AVD Name

[ Newssx

5.2 1080x1920 chdpi ‘ Change... I

Change...

o Android 8.0 xB86

Startup orientation D

Portrait Landscape

Emulated
Perfarmance

Graphics: | Automatic ﬂ

Device Frame Enable Device Frame

Show Advanced Settings

The name of this AVD.

[Previous | [ next | [ concel | [HEEN | ver |

14



Choose the newly installed “Nexus 5X API 26”

and press ”Ok” to boot up the emulator' No USB devices or running emulators detected Troubleshoot

Connected Devices
<none>

Available Virtual Devices

Mexus 53X API 26 %86

Wait for the emulator to load and the
complete Android OS to load as well.

If the OS isn’t loading and reports an error
like: “System Ul isn’t responding” simply
choose the option to “Close app” to any/all of Worm—r—

them and it Shou,d rebOOt CorrECtly and D Use same selection for future launches m m
quickly.

Once the emulator has loaded, wait a few seconds and your Android application should launch
automatically. (Unless a crash like the one described above occurred, then simply press the
“Run” button again in Android Studio).

If everything works correctly, your emulator should launch the blank application and look
something similar to this: v Emulato

(] g @117

CSE331-17su Campus Paths

Hello World!

15




5. Adding a Button to your Application

To add widgets (like Buttons) and other components to your Android application, Android
Studio uses a graphical interface to visually move and apply components to the view.

Navigate to your “activity_campus_paths_main.xml” (or other Main Activity xml file). This tab
may already be open next to your MainActivity.java, however, if you close this pane here is how

you navigate to the Main Activity xml file:

Under your project folder, find app -> src -> main -> res -> layout

Fle Edit View Nevigate Code Analyze Refactor Build Run Tools VCS Window Help
ODHO % 0l A ¢ P ANEapp~P 4 EE L E LT

CSE331-17suCampusPaths - [2app  [lsrc [ main [ res [ layout & sctivity campus paths mainaxml

[ Project = @ & | #- [ = activity_campus_paths_mainaml % I (€ CampusPathsMainActivity.java *
ity_campus._p P ity

» CSE331-17suCampusPaths C:\Users\Moziki\AndroidStudioProjects\CSE33)]
[ .gradle
.idea

android. support.constraint.ConstraintLayout || TextView

<2xml version="1.0" encoding="utf[-8"2>

% 1 Project |

5 app xmlns:app="http://schemas.android. con/apk/res-anto”

build amlns:tools="http://schemas.android.com/tools"

libe android:layout _width="match parent”
android:layout height="match parent"
tools:context="uwid.cse331_l7sucampuspaths.CampusPathsMainActivity">

=] 7:Structure

src
androidTest

main <TextView

java android:layout _wid

p_content”

3 res android:layout_heig] ap_content”

'] android: text="Hello arr
app:layout_constraintBottom_toBottomOf='parent”
app:layout_constraintLeft_toleftDf="parent"
app:layout constraintRight toRightDf="parent"

¥ Captures

drawable

layout

K3 activity_campus_paths_mainaxml

mipmap-hdpi app:layout constraintTop toTopOf='parent” />
mipmap-mdpi
mipmap-¢hdpi </android.support.constraint.Constraintlayout>
mipmap-chdpi
mipmap-ochdpi
values
% AndroidManifestxml
test
=] .gitignore
& app.iml

= build.gradle
=] proguard-rules.pro
build
gradle
=| .gitignore
& build.gradle
& CSE331-17suCampusPaths.iml
il gradle.properties
=| gradlew
=l gradlew.bat
il local.properties
& settings.gradle
il External Libraries

¥ Build Variants

III

The “activity_campus_paths_main.xml” may appear in either a “Text” or “Design” layout.

€ <android.support.constraint.ConstraintLayout xmlns:android="http://schemas.android.com/apk/res/android"

16



Both have their own useful ways of modifying the application layout — to change between the
two easily simply click the respective buttons at the bottom of Android Studio when in the

“activity_campus_paths_main.xml” tab. T p——— . e |

endroid. support.constraint.Constraintlayout

S5 activity_campus_paths_mainxm x | € CampusPathshaindctivity java X | . <ol vorsion='1.0" encoding="uif %2

Palette Q #- 1~ [ B A1 &- Onewss- mizs- Dappmeme @tanguage- Hl- - @ <android.support.constraint.ConstraintLayout mmlns:android="http://schemas.android.com/apk/res/android"
A TextView ® U T 3 xmlns:app="http: //schemas .android. com/apk /res-auto”

Widgets o Button s xmlns:tools="http: //schemas .android. com/tools"

Text [ ToggleButton o 10 am = am o m 5 android:layout_width="match parent”

L CheckBox 6 android:layout_height="match_parent”

‘(‘"“5"‘“‘ ED Ei"‘“f‘;:llv i 7 tools:context="uwid.cse331_17sucampuspaths .CampusPathsMainACtivity”>

mages “, CheckedTexView .

Dal: = Spinner A4 KA

Transitions © ProgressBar 9 KTextView

Advenced | = ProgressBar (Horizonts CSE331-17su Campus Pa 10 android: layout_width="wrap_content’

Google - SeekBar 1 android:layout_height="wrap content”

amn

Design - SeekBar (Discrete) 8 12 android:text="Hello World!"
AppCompat | QuickContactBadge 13 app:layout_constraintBottom toBottowOf="parent”
RatingBar 14 app:layout_constraintleft toleftOf="parent’
* Suitch 18 app:layout_constraintRight_toRightOf="parent”
16 ¥ app:layout_constraintTop toTopOr="parent” 3|
W 18 </android.support. constraint.ConstraintLayout>
ImageButton 5
Component Tree. Ll
hJ ConstraintLayout Hello World!
A5 TextView - “Helle World
g
&8
8
4

0

Design i Text ‘

[ esign | Te |

To initially add a Button, you’ll want to be in the “Design” layout.

Feel free to remove the “Hello World!” text by simply clicking on the element either in the
graphical layout or in the “Component Tree” off to the side and press Delete.

17



Select “Button” in the upper-left palette and drag it into the graphical view of your Android

application layout.

8 activity_campus_paths_ mainaml X | € CampusPathshainActivityjava % |

CheckBox

Layouts
Containers ® RadioButton
Images % CheckedTextView °
Date = Spinner
Transitions C ProgressBar
Advanced = ProgressBar (Horizont:
Google -+ SeckBar
Design - SeekBar (Discrete) 2
AppCompat B QuickContactBadge
RatingBar

* Switch

Component Tree

I ConstraintLayout
ok button - Euiion

70

CSE331-17su Ca

Palette Q #%- 1 B Al & Onewss- Mo ©apptheme @Dianguage- H-

; Paths

Osx®H W B

am an

Properties O}

Podl |

D= —

aipein (3

v

layout_wi... |_content

layout_hei..._content

Button
style

backgrou..
backgrou..
stateListh...

elevation

visibility | none

onClick | none

TextView
text

rw ]
om0, [ |

texthp... |idget Button
Favorite Attributes
visibility | none

View all properties &

tonStyle

1l

12RO PIOIPUY i

—‘ Daswgn‘ Text ‘

We’'ll rename this
Button by editing the
“text” data in the
“Properties” tab on
the right.

1 Eventlog  [E] Gradle Console
li=] I &- Onewsa- mis- Oappiheme @language- - Properties O <= (%~ -~}
® x4+ 8 BT om@E e B o
2 & o0 20 )

(]

CSE331-17su Campus Paths

[

2m

m

100

PRESS ME!

layout_ wi...|_content

layout_hei..|_content
Button
style

.
backgrou..| | -
backgrow.. | |
satelisth.| |
devtion | |
visibilty  [none |

onClick [ nane

text

& text

e[|

texthAp... [idget Butten

Favorite Attributes

visibility  [none

View all properties =
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Next, anchor the button to its position in the center of the screen by dragging from the solid
dark blue circles in the center of each side of the rectangular button. For now, simply dragging
from the solid circles to each border of the application screen will be fine. The circles should fill

in as a lighter blue when they are properly anchored.

o 1m0 2m m am 50 60

¥i700
CSE331-17su Campus Paths

1m

20

PRESS ME!

4

:

With the Button added to your application layout, you’ll want to rename it to something

identifiable for when you’re programming callback functionality in Java.

Froperties Q <& |8
To change the ID of your Button which you’ll use to find the correct D PressMeButton
widget and create a reference to in code later, with the Button
selected under the “Properties” tab in the “Design” layout, in the g
upper right-hand corner is a text box to edit the ID.
Rt
ks
> L
i
s
8
©
P
O,

layout_width | rap_content

layout_height | rap_content
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Alternatively, switch to the “Text” view in your Main Activity xml file. Notice under “<Button” a
line saying “android:id=@id/button” — change the ending portion of this ID (the text after the

‘/’) to name the Button

5 activity_campus_paths_mainxml x | € CampusPathsMainActivity java % |

SO m et h | n g m 0 re android. support.constraint.ConstraintLayout || Button
. 1 <?xml version="1.0" encoding="utf-8"2>
reCOgn |Za b I e . z € <android.support.constraint.ConstraintLayout xmlns:android="http://schemas.android.com/apk/res/android”

xmlns:app="http://schemas.android.com/apk/res-auto"
mmlns:tools="http://schemas.android.com/tools"
android:layout_width="match parent"

android:layout_height="match parent”
tools:context="uwid.cse331_l7sucampuspaths.CampusPathsMainActivity ">

Note that the technique
described previously

updates this text ID 13 anciraid: bext="Fress Het"
14 android:layout_marginRight="&dp"
automat[ca”y. 15 app:layout_constraintRight toRightOf="parent”

android:layout_marginleft="8dp"

app:layout constraintleft toleftOf="parent"

app:layout_constraintTop toTopOf="parent"

android:layout_marginTop="8dp"

app:layout constraintBettom toBottowDI="parent"

android:layout marginBettom="8dp" />
</andreoid.support.constraint.ConstraintLayout>

Inside your CampusPathsMainActivity.java file now, you’ll have to create a reference to this
specific Button. The easiest way to do this is by using the “findViewByld” method which takes
in an ID from your Main Activity xml file by using “R.id.PressMeButton” or other Android ID
found in the xml file. Be sure to cast the result to the proper type of component! Also, don’t
forget to import the proper class!

i activity_campus_paths_main.xml | €' CampusPathsMainActivity.java *

CampusPathsMainfctivity || onCreate ()

1 package uwid.cse33l_ l7sucampuspaths;

3 import android.support.v7.app.ipplompathcotivicy;
4 import android.os.Bundle;

5 import android.widget.Button

import uwid.cse33l 17sucampusp

ths.R;

1]

EE public class CampusPathsMainlctivity extends AppCompathotivity |

11 @0verride

12 @ protected wvoid onCreate (Bundle sawvedInstanceState) |
13 super.ocnCreate (savedInstanceState) »
14 setContentView (R.layout.activity campus paths main);

Button g:essieE:::fﬂ = {Button) findViewById(R.id.PressMeButton):
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With the new button variable created, you’ll want to add callback functionality so your
application responds when the user presses your button.

To do so, you'll have to add an “OnClickListener” to your button. This can be done in a number
of different ways by creating an anonymous inner class or even an entirely different class. For
this guide, I'll show you how to use an anonymous inner class (as it is the most practical and
least tedious version to implement for listeners who have unique functionality not shared by
other buttons).

Outside of your “onCreate” method and CampusPathsMainActivity class, add a new private
class like the one shown below:

& activity_campus_paths_mainxml ¥ | (€ CampusPathsMainActivity.java

CampusPathsMainfActivity || onCreate ()

NOtice the new package uwid.cse331_l7sucampuspaths;
|mp0rt statements in import android.support.v7.app.ApplompatBActivity;
addition to the import android.os.Bundle;
import android.wview.View;
syntax Of the import android.widget.Button;
anonymous inner import android.widget.Tcast;
cIass declaration and import uwid.cse33l_17sucamp 3. R
methOd deCIaratlon' 53 public class CampusPathsMainfctivity extends AppCompathctivity |

@0verride
&l protected void onCreate (Bundle savedInstanceState) [
super.cnCreate (savedInstanceStatce) ;
setContentView (R.layout.activity campus paths main);

Two versions of
Android

) . . E Button pressMeButton = (Button) :'in:I’\f'iewByI:l{R.i:l.PressMeButtan:l.'I

OnClickListeners exist
—one in “Dialog !
Interface” and one in private View.OnClickListener pressMeButtonClick = new View.OnClickListener() |
w e ” L) public woid onClick(View v} |

VIEW. Make sure Toast.makeText (gethpplicationContextc(), ":)", Toast.LENGTH SHORT).show():
to select the View . !
version of the }
OnClickListener.

With the class declaration shown, a new object called “pressMeButtonClick” is created
alongside the definition of the anonymous inner class.
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You must override the “onClick” method in your new anonymous inner class. This is where the
functionality you want paired when the button is clicked will go. Alternatively, after adding the
OnClickListener to your button, the “onClick” method overridden in the listener will be the
callback occurring when the button is clicked.

Notice the line in the body of the “onClick” method — “Toast.makeText” is similar to printing to
the console in Eclipse except in your Android application, a bubble of text will display in the
bottom center of the screen. This is useful for testing initial callback functionality in your
application to ensure everything is working as expected when interacting with the Ul.

Fina”y’ to set the listener to & activity_campus_paths_mainxml % | (©) CampusPathsMainActivity java
your found button' S|mp|y CampusPathaMainRetivity || onCreate()

. package uwid.cse33l l17sucampuspaths;
invoke the method
import android.support.v7.app.Applompathetivitys;

“setOnClickListener” on your inport android.os.Bundle:

Button reference passing in mport ancreia iaget evrons

the created OnClickListener HHpOT androld.widget.Toasti

object from the definition Of import uwid.cse331 17sucampuspaths.R;

the anonymous inner class. & public class CampusPathsMainActivity extends AppCompatActivity {
&l p;o;;z;.;; void onCreate (Bundle savedInstanceState) |

super.onCreate (savedInstanceState) ;
setlontentView(R.layout.activity campus paths main);

Button pressMeButton = (Button) findViewById(R.id.PressMeButton):

I pressMeButton.setOnClickListener (pressMeButtonClick) :l I

1

private View.0nClickListener pressMeButtonClick = new View.OnClickListener() {
@ public void onClick(View v} [
Toast.makeText (gethApplicationContext (), ":)", Toast.LENGTH SHORT).show():
1
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Android Emulator - Nexus_SX_API_26:5554 Android Emulator - Nexus_5X_API_26:5554

{ {

Now when the user clicks your
Button in your application,
whatever behavior was ] ] u( @ 10:10
defined in the overridden CSE331-17su Campus Paths CSE331-17su Campus Paths

“onClick” method of that
OnClickListener will be the
executed on the callback.

Clicking the “Run App” green
‘play’ button at the top of
Android Studio and firing up
an Android Emulator, you’ll
see the listener in action!

PRESS ME! PRESS ME!
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6. Adding an ImageView and making it ‘Drawable’ in your Application

In order to have Android Studio be able to recognize and load our image of the campus map,

you’ll want to move the file to the “drawable” directory.

** Note that your Android application WILL crash attempting to use the original campus map
image designed for creating the GUI in Java Swing on launch. As a result, to avoid this crash,

you can either use the scaled down version of the campus map | created
(“campus_map_android” which has its resolution scaled down to 50% of the original) or to scale

down the image manually (reducing its overall resolution) in an image editor using trial-and-
error with resolutions until the application no longer crashes on launch. When creating this

application, the campus map image scaled to 50% of its original resolution no longer caused any

crashes when loading on my end.

Navigate to the “drawable” directory in your Android Studio Project.

Specifically, in your Android Studio project, navigate to: app -> src -> main -> res -> drawable

Copy the modified campus map image, “campus_map_android” (with correct resolution to

prevent crashes), into the “drawable”
folder.

File Home Share

: L
Pin to Quick

access [

Clipboard

View

Picture Tools

Manage

New
folder

New

= v
e B

Properties
~ re)

Open

FH select an

Select none
25 Invert selection

Select

« v AL« app >

src >

main > res > drawable

v o‘ [ search dr

2|

s Quick access
B Desktop
& Downloads
=) Documents
&=] Pictures

@ Creative Cloud Files

4@ OneDrive

campus_map_android

[ This PC
[ Desktop
&) Documents
& Downloads
D Music
&=] Pictures

B Videos

i 0S(C)
¥ Network

*& Homegroup

1item
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In order to create an image of the UW campus map in your application, you’ll want to add an
ImageView component to your Main Activity xml file (in the Design view).

I moved my “PRESS ME!” Button created in the previous section downward in order to create
space for the campus map image — feel free to do the same yourself by simply clicking and
dragging the Button downward.

Window Help
v -GE S L?
I

. 17 ” ] "La it ca ;;, aths_mainxml % | € CampusPathsMainActivityjava |
On the deSIgn Palette’ naVIgate Palette Q #- 1~ [E E Al ©- Onewssr mizer @apprheme @languager -

to the “Images” tab and drag and -
drop an ImageView into your
design layout. This will prompt a 5 CSE331-175u Can
new pane to open. :

[CECNa R} -« |

AppCompat

ImageView g

Component Tree *r b
I ConstraintLayout
O PressMeButton (Button) - ‘Prec: 11

PRESS ME!

i

[ vesign [ Tet |

With the campus map image now in the “drawable” folder, it should appear at the top of this
pane, if not, click on “Drawable” off to the left side to make the contents of the “drawable”
directory appear. Click on “campus_map_android” to select it then press “Ok” to continue.

P
#% Resources

@ ) B Add new resource ¥
~ Project

Drawable Mame: campus_map_android ‘Defau\ln

Color campus_map .

T [——

{1 ic_launcher

{8 ic_launcher_round
~ android
Bl ok frame

= slert_light frame

4" arrow_down float

% srrow_up flost

@drawable/campus_map_android

= bottom_bar 0 campus_map_androidjpg

L btn_default
U btn_default_small
| X btn_dialog

=1 btn_drapdown

(@) btn_minus

KR




After loading the campus map image, drag the ImageView to center it to the design layout
screen. With the ImageView selected, off to the right of Android Studio and under the
“Properties” tab, open the “scaleType” dropdown menu and change its orientation to “fitStart.

n

& activity_campus_paths mainaml x | € CampusPathsMainActivityjava =
Palette Q #- 1~ [ B El O DOnewsa- mzs- ©appmeme ranguage- [ Properies Q o=t 1%~ 1 §
Al B imageButton @ U x 8 E-l=- I OxO®=E§ B © imageView | "
Widgets g
Test I3 VideoView
Layouts
Containers
Date Yh700
Transitions
Advanced CSE331-17su Campus Paths
Google
Design
AppCompat

srcCompat | mpus_map
contentD...
ImageView backgrou.
Component Tree #- 1= scaleType || ]
N "
P ConstraintLayout adjustiie..
o PressMeButton (Button) matrix
= cropToPs.. o
pa— savore AT
. visibility | fitCenter
mageView
center
centerCrop
PRESS ME!
&
&
z
g
View all propesties = =
- a
Design [ Tet =
1al 5 Eventlog = Gradle Console
droid Emulator, Google Repository, Android SDK Platform 26, Google APis Intel 58 Atom System Image (yesterday 10:46 PM) 1:10 » 8 0

CSE331-17su Campus Paths

PRESS ME! PRESS ME!
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The reason for orienting the campus map image to the start of the ImageView pane is due to
the fact that the campus coordinates provided are positioned relative to the coordinate (0, 0)
being the upper left-hand corner of the image. With Android Studio’s ImageView, the
coordinate (0, 0) corresponds to the upper left-hand corner of the outlining border in which the
image is contained. In the instance of loading your campus map image shown previously, by
setting the “scaleType” to “fitStart,” the upper-left hand corner of the image will be aligned to
the upper-left hand corner of the ImageView thus aligning the origins of the coordinate systems.

Anchor your image view to each side of the application in the design layout by grabbing the
circular pins in the center of each edge of the ImageView rectangle and dragging them to each
outer edge of the application. The anchors may be hard to see if the ImageView fills the size of
the application —if you’re confused on how to anchor the view, look back at Section 5 about
adding a button where it is anchored to each side of the screen.

You may want to scale the
bottom of the ImageView
up slightly from the ' i
bottom (since the campus
map won'’t fill the entire
view) which will allow for
other components to
anchor more easily to the
ImageView. Feel free to
anchor the top of the
Button to the bottom of
the ImageView as well.

o« ‘ L
~
<
3% -
g !"'
N\
it
‘e

&1 ™
. 4
) |
W,
g -
-

;‘1
o
e
Fode
="S’
2

o4

e e
LS

B A
“~
‘\
«
‘\’
)

Once the image is
anchored, the circular pins
should be filled in a light
blue color showing they m
were successfully

anchored.

PRESS ME!

Run your application in an emulator to ensure the image loads correctly (and without any
crashes!).
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In order to make it possible to draw or paint over the ImageView, you’ll have to extend the
AppCompatlimageView class an override some functionality.

Create a new Java class in your Android Studio project by right clicking on your directory which
contains your Main Activity Java class inside the “java” folder (located under app -> src -> main -

> java) and Choosing ”New” then Fle Edt View MNavigate Code Analyze Refactor Buid Run Iools VCS Window Help
“ ” L. DHO ¢4 X000 Q2 ¢ > A[Zapp~/ P # & G W L E =L 7
Java CIaSS. For me thIS IS [ CSE331-17suCampusPaths | [5app  [1stc [ main [Sres ) [ layout | S activity compus paths mainml
o 7 Project - © & | #- I | & activity campus_paths mainxml x | € DrawViewjova % | € CampusPath:
. 5
”uW|d _Cse33 1_17Su cam p us path S” g [ CSE331-17suCampusPaths C:\Users\Wozik\ AndroidStudioProjects\ CSE33) o
- B Al P ImageButton
E@a‘::a Widgets -
& Text VideoView
g [ build Layouts
E 3 libs Containers
= [lsre
v
[ androidTest
. 1 main Transitions
g Advanced
B D Gooale
® B st (ucampucpatts
® ¢ =
- @ CampusPathalfeinhctiviy Link C++ Project with Gradle = B e s
e [ Android resource directory
% AndreidManifestaml 36 Cut cux o
O test [ Copy B package
[= gitignore Copy Path Ctrl=Shift+C
L& app.iml Copy as Plain Text - C++ Class
2 build.gradle Copy Reference CirleAltShift-C | = C/C++ Source File
[E proguard-rules.pro 1 Paste Ciley | B C/C++ Header File
1 buid Find Usages Alt+FT 'f' g e
Eg’id'e Find in Path... Ctrl+Shift+F | "W Vector Asset
‘glignere Replace in Path... CtrisShiftsR | [ Singleton
& build.gradle -
[ CSE331-17suCampusPathe.iml Analyze »  Edit File Templates...
[il gradle.properties Befactor Y iE AIDL ’
2 gradlew Add to Favorites » B Activity »
In the pane that opens, name your B sodlenba e rmege Thambrns P :
. . @‘“?"W”E"i“ Reformat Code CurlvAlteL 'f' e D
class something appropriate and 3 setingsrads Creo % Fagment ,
i External Libraries vy Deee 1 Googe ,
. . ey s . & oth )
S|m||ar to |mageV|eW so it |mp||es the P Run Tests in‘uwid.cse331_17sucamp..’  Ctrl+Shift+F10 .:. ;E:;E ,
# Debug Tests in "uwid.cse331_17sucamp..’ .;. e . ,
. . . .y s y oo P omponen
fu nctiona I |ty Off Wh i Ch itis ba Sed X ) b Run "Tests in "uwid.cse331_17sucamp... with Coverage 2 Won ,
£ 5] Create Tests inuwid.cse331_{7sucampuspaths” e )
g Local History Y& XML ,
E ) Synchronize ‘cse331_17s...campuspaths’ [fi Resource Bundle
W Show in Explorer
; Directory Path Cirls At F12
In the box that prompts for a §& Create New Class
B
«“ ” f *
Superclass,” start typing *

MName: | DrawView

“AppCompatimageView” and choose E o
the class from
“android.support.v7.widget.”

Kind: | C Class

Superclass: l android.support.v?.widqet.AppCompatlmaqe‘u‘iew{

Interface(s): |

Package: |

Visibility: @) Public (O Package Private
Make sure you choose the

“AppCompatimageView” and not the
regular “ImageView!” If you choose the
latter, Android Studio will give you a [ Show Select Overrides Dialog
warning explaining how you should
extend from the AppCompat version, not

the ImageView version. K8 - Help

Madifiers: o Mone O Abstract O Final
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Conversely, simply type: “android.support.v7.widget.ImageView” into this box. Press “Ok” to

continue.

To properly implement your child class of ImageView so we are able to draw on the image,

you’ll have to override three constructors and 1 method.

For the constructors, you’ll simply want to invoke the Superclass constructor. Their

implementations are shown below. Import Android classes accordingly for parameters passed

to constructors which are not recognized.

@ activity_campus_paths_mainxml % | (€ DrawViewjava x

¢ CampusPathsMainActivity java *

import android.content.Context;
import android.support.v7?.widget.2pplompatImageView;
import android.util.AttributeSet;

public class DrawView extends AppCompatImageView |

public DrawView (Context context) |

super (Context);

1

super (COntext, attra);

1

super (context, attrs,

}

public DrawView (Context context, AttributeSet attrs) |

public DrawView (Context context, AttributeSet attrs, int defStyle) |

defStyle);

Later when adding path-drawing functionality to your application, you may want to configure
your Paint component in the constructors as well. Don’t worry about this at this point as we’ll

be addressing Paint components later in the guide.

Next, you’ll want to override the “onDraw” method. This is a protected method that is invoked

whenever the state of your ImageView has been “invalidated.” We’ll cover more on how to
invalidate your image to cause the view to be updated with the newly drawn assets later. For

now, know that you should never call the “onDraw” method yourself!
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To override the “onDraw” method, look at the starter implementation below (importing
Android classes when appropriate, like the Canvas class):

5 activity_campus_paths_main.axml 3 | C DrawView.java ® | €/ CampusPathsMainActivity.java * |

| DrawView || onDraw {) |

1 import android.content.Context;

2 import android.graphics.Canvas;
2 import andreid.suppeort.v7.widget.ApplompatImageView:
i import android.util.Attributelet;

7 public class DrawView extends LpplompatImageView |

2, public DrawView(Context context) |
10 super {context);

11 }

13 public DrawView(Context context, Attributelet attrs) {
14 super (context, attrs):

15 }

17 public DrawView(Context context, AttributeSet attrs, int defStyle) |
18 super (context, attrs, defltyle);
3 }

Eoverride
protected wvoid onDraw((Canvas canvas) [
super.onDraw (Canvas) ;

(ST
.,

[
—

1 &

BRI ORI R ORI ORI ORI ORI ORI
LN =]
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Notice that the super method “onDraw” is invoked right away. By not invoking the superclass
method, the image you loaded and in this case, the campus map, will no longer appear once
this method is called.

After invoking the superclass’ “onDraw” method, you can add any drawing functionality you
desire. This could consist of drawing a circle, drawing a nicely labeled dog named “Muffin,” or
even drawing the shortest path between two buildings on campus!

We'll start with the first one because that seems to be the simplest for now and leaves the
challenge of drawing the shortest path between two buildings, or even a nicely labeled dog
(named “Muffin” accordingly) for you to solve later. FoNreference though, here is a skillfully

drawn image of “Muffin.” M




In your “onDraw” method, create a new “Paint” object by calling the Paint constructor as
shown below (be sure to import the “Paint” class!):

@ activity_campus_paths_mainxml % | (€ DrawViewjava * | '€ CampusPathsMainActivityjava *

DrawView || onDraw ()

import android.content.Context;

import android.graphics.Canvas;

import android.graphics.Paint;

import android.support.v7.widget.ApplompatIimageView;
import android.util.AttributeSet;

public class DrawView extends RppCompatImageView |

public DrawView {Context context) {
super (context);

1

public DrawView {Context context, AttributeSet attrs) |
super {context, attra);

1

public DrawView ({Context context, AttributeSet attrs, int defStyle) |
super {context, attrs, defStyle);

d0verride
af protected wvoid onDraw(Canvas canvas) |
super.onDraw (canvas) ;
Paint paint = new I—‘aint{!.‘l

You can set the color and stroke width of your “Paint” by invoking the methods
“setStrokeWidth” and “setColor” on your new Paint object. These are particularly helpful for
painting paths between two landmarks on campus (and somewhat less useful for painting
Muffin) because you’ll want to draw lines later on the canvas and have them appear a
reasonable size and a distinguishable color. For now though, to draw a circle all you'll need to
set is the paint color. Choose a bright color like red by accessing the Color constant “Color.RED”

© activity_campus_paths_mainxml % | C DrawViewjava * | 'C CampusPathsMainActivity,java x

DrawView || onDraw()

import android.content.Context;

import android.graphics.Canvas;

import android.graphics.Color;

import android.graphics.Paint;

import android.support.v?.widget.2pplompatImageView;
import android.util.AttributeSet;

public class DrawView extends AppCompatImageView |

public DrawView(Context context) |
super (Context) ;

}

public DrawView(Context context, AttributeSet attra) |
super (Context, attrs);

}

public DrawView(Context context, AttributeSet attrs, int defStyle) |
super (context, attrs, defStyle):
}

B0verride
al protected woid onDraw(Canvas canvas) {
super.onDraw (canvas) ;
Paint paint = new Paint() :l
paint.setColor (Color.RED) ;



Now, using the “Canvas” parameter passed in as an argument to the “onDraw” method, invoke
the method “drawCircle” and provide some arbitrary positive coordinates to offset it from the
top-left corner of the ImageView. An example of this is shown below:

@ activity_campus_paths_mainxml| % | (© DrawView,java * | '© CampusPathsMainActivity.java *

DrawView || toggleDrawCircle ()

Note thatAndroid’s package uwid.cse33l_l7sucampuspaths;
drawing methods via the import andzoid. content . Context;

import android.graphics.Canvas;
“ ” [ import android.graphics.Color;

anvas” object often

import android.graphics.Paint;

take [n float Values as import android.support.v7.widget.hppCompatImageView;
d import android.util.AttributeSet;
arguments as opposed to
dOUbIeS, If yOU used public class DrawView extends AppCompatImageView |
Double to represent path public DrawView({Context context) [
. i super (context) ;
weights/costs in your }
Campus Paths prO]eCt, public DrawView({Context context, AttributeSet attrs) |
. / II th th d super (context, attrs);
simply call the metho }
’T/OGtVG/UG()" On Gny public DrawView({Context context, AttributeSet attrs, int defStyle) {
super (context, attra, defStyle);
Double (wrapper class) }
to get its value as a float.
ol protected void onDraw({Canvas canvas) |

super.onDraw (canvas) ;
Paint paint = new Paint();
paint.setColor (Color.RED);

canvas.drawCircle(50.£, 50.£, 50.I, paint);

The first argument passed to “drawCircle” indicates the ‘x’ coordinate in the Cartesian plane of
the center of the circle. The second argument passed indicates the ‘y’ coordinate of this
Cartesian pair corresponding to the circle’s center. The third argument represents the radius of
the circle.

By supplying the paint object we created with our individual settings, we’re able to indicate the
color of the circle we want to appear.

Since “onDraw” is invoked when the application starts, this circle should appear right away
when launching the emulator. However, as of right now, your ImageView is not being seen as
the child class you implemented.
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To change what type of ImageView the campus map image is, navigate to your Main Activity
xml file and open the “Text” editor layout.

@

activity_campus_paths_mainxml % | (€ DrawMiewjava % \ ¢ CampusPathsMainActiv

o activity_campus_paths_mainxml| * | (£ DrawViewjava % | © CampusPathsMainActivity.java %

android.support.constraint.ConstraintlLayout | Button

<«?xml version="1.0" encoding="utf-8"72>
c <android.support.constraint.ConstraintLayout xmlns:android="htt
xmlns:app="http://schemas.android.com/apk/res-auto”
mmlns:tools="http://schemas.android.com/tools"
android:layout_width="match parent”
android:layout height="match parent"
tools:context="uwid.cse331 l7sucampuspaths.CampusPathsMaind

<Butten
android:id="g+id/ Pr\essldeButtor‘"

layout width: ap_content”

layout_height="wrap content”

layout marginBottom="5dp"

layout marginleft="8dp"

:layout marginRight="8&dp"

android:layout marginTop="8dp"

android:text="Press Me!"

app:layout_constraintBottom toBottomDI="parent”

app:layout_constraintleft toLeftOf="parent"

app:layout constraintRight toRightOf="parent"

app:layout constraintTop toTopDf="parent"”

app:layout_constraintVertical bias="0.333" />

android:

android:
android:
android:
android

androl:

E+id/imageVi
android:layout width: ap_content”
android:layout_height="wrap content”
android:scaleType="fitStart"
app:srcCompat="gdravable/campus map"
android:layout marginleft="0dp"
app:layout constraintleft toleftDf="parent"
app:layout constraintTop toTopDf="parent"”
android:layout marginTop="68dp"
app:layout_constraintBottom toBottomOf="parent”
android:layout marginBottom="5dp"
android:layout marginRight="G8dp"
app:layout_constraintRight toRightOf="parent"
app:layout_constraintHorizontal bias="0.0" />

</android.support.constraint.ConstraintLayout>

16 android:
1 android:
18 app:layout_constraintBottom toBottomOf="parent”

Rename the “ImageView” header to the location of your

android. support.constraint.Constraintlayout || Button
1 <?xml wersion="1.0" encoding="utf-8" 72>
z (£ <android.support.constraint.ConstraintLayout xmlns:android="http://schemas.android.com/apk/res/android"
3 xmlns:app="http://schemas.android.com/apk/res-auto"
4 xmins:tools="http://schemas.android.com/tools"
5 android:layout width="match parent”
& android:layout_height="match parent”

tools:context="uwid.cse33l 17sucampuspaths.CampusPathsMainActivity">

-] <Button
android:

id="g+id/PresslieButtor]’
layout_width="wrap_content”
layout_height="wrap_content"
layout marginBottom="3dp"
layout marginleft="&dp"
layout marginRight="8dp"
layout marginTop="3dp"
text="Press Me!"

android:

android:
android:
android:
android:

app:layout_constraintleft toleftOf="parent”
app:layout_constraintRight toRightOf="parent”
app:layout constraintTop toTeopOf="parent”
app:layout_constraintWertical bias="0.953" />

<uwid.cse331 17sucampuspaths.DrawView
androl E+1d/1magevi
android:layout wid ap_content”
android:layout_height="wrap_content”
android:scaleType="fitStart"

app: sreCompat="pdravable/campus 7 CSE331-17suCampusPaths - Ciapp  [Osrc Cimain Dljava Fluwid [
android:layout marginleft="0dp" < [ Project E [N - 2 o
— &
app:layout constraintleft toleftOI"Z o 5 (GF331-17suCampusPaths () Users\ Voziki\ AndroidStudioP roje £33
app:layout constraintTop toTopOf=" '_’:I ) dl
android:layout_marginTop="8dp" - 2]l
app:layout_constraintBottom toBott) . [ idea
android:layout marginBottom="8dp" o :@aPP
android:layout marginRight="&dp" El ™7 build
, — . . s u
app:layout constraintRight toRight = D iib
app:layout_constraintHorizontal bi el 1oz
</android.support.constraint.ConstraintLay :;; Bsrc
[ androidTest
g 1 main
i [java
S [E1 uwid.cse331_17sucampuspaths
® £ % CampusPathsMainActivity

new class — this includes the name of the directory which contains the Java class you created.

If when tabbing back to the “Design” layout for your application, the campus map image no
longer appears, simply rebuild your project (and tab between “Text” and “Design” view) to

make the image appear again.

With that completed, your ImageView should now function as the newly implemented child

class of ImageView!

Run the emulator to ensure the circle is drawn over the map inside the application!
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In order to make your application more interesting and interactive at this point, you’ll want to
pair the functionality of the Button you created previously with a change in what is drawn on
campus map!

To do this, you’ll want to update some sort of value in the DrawView code which triggers a
change in the red circle appearing. In the example, I'll use a simple Boolean value, but this
could be anything like an object becoming instantiated (no longer null), a random value
updating the color every press, and much more.

Add a Boolean field to your DrawView called “DrawCircle” — for the sake of this example, make

the field private so you’ll have to change the Boolean value by invoking a method from the
DrawView.

After creating the field,

© activity_campus_paths_mainxml % | € DrawViewjava * | '€ CampusPathsMainActivity,java *

add a new public method DrawView

Ca”ed ”toggleDraWCircle” package uwid.cse331_l7sucampuspaths;

simllar to the exa mple import android.content.Context;
import android.graphics.Canvas;

Shown beIOW. import android.graphics.Color;

import android.graphics.Paint;
import android.support.v7.widget.hpplompatImageView;
import android.util.httributeSet;

Then, inSide the public class DrawView extends RAppCompatImageView |
”on DraW” methOd; private boolean drawCircle = false;
Change the public DrawView (Context context) {
implementation so we : superT (centext) 7
only draw a circle now _ ) _

public DrawView (Context context, AttributeSet attrs) {
when “DrawCircle” is super (context, attra):

1
true.
public DrawView (Context context, AttributeSet attrs, int defStyle) |
super (context, attra, defStyle);
1

g0verride
&l protected void onDraw(Canvas canvas) {
super.onlDraw (canvas) ;
Paint paint = new Paint():
paint.setColor (Color.RED) »

if {drawCircle) {
canvas.drawCircle (50.£, 50.£, 50.£f£, paint);
t
t

public void toggleDrawlircle() {
drawCircle = !drawCircle;
1
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Now, back in our Main Activity Java file (CampusPathsMainActivity.java), you’ll want to change
your Button listener to instead of printing “Toast” text to the screen, calling the
“toggleDrawCircle” method instead.

You’ll notice though, you currently have no way to reach the DrawView you want in your Main
Activity Java file. In order to create a reference to you view, you'll have to do an ID lookup
similar to how you found the Button by its ID previously.

Use the method “findViewByld” and supply “R.id.imageView” (or however you named your
ImageView in the Main Activity xml file if you changed it) as an argument.

The default ID for an ImageView is “imageView” however, feel free to change its ID to anything
else.

Cast the result to a “DrawView” and store it in a field similar to the way shown below:

@ activity_campus_paths_mainxml X | (€ DrawView.java ¥ | (€ CampusPathsMainActivityjava x

package uwid.cse331l_l7sucampuspaths;

import android.support.vi.app.ApplompatiActivicys
import android.os.Bundle;

import android.view.View;

import andreoid.widget.Button;

import android.widget.Toast;

import uwid.cse331l 17sucampuspaths.

@ public class CampusPathsMainlctivity extends Applompatletivity [

Feel free to

remove the
Iine that al protected void onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstance3tate);
creates the setContentView (R.layout.activity campus paths main);
IIT 77
oast” text
Button pressMeButton = (Button) findViewById(R.id.PressMeButton):;
as well!

Iview = (DrawView) findViewById(R.id.imageView) .'I

pressMeButton. setOnClicklListener (pressMeButtonClick) ;

1

private View.OnClickListener pressMeButtonClick = new View.OnClickListener() |
af public void onClick (View w) |
Toast.makeText (getApplicationContext(), ":)", Toast.LENGTH LONG).show():
}

il
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@ activity_campus_paths_main.xml *

Now with a reference to the DrawView, you're able to invoke the method which toggles the
drawn circle on and off through the Button listener. However, in order to update the image

correctly, you’ll have to call the “invalidate” method on the DrawView as well. The “invalidate

”

method signals to the view that it needs to be redrawn, which in the specification of

Ill

“invalidate” states that it will eventually cal

onDraw” after “invalidate” has been invoked.

You can either invalidate the DrawView from the Main Activity or inside the DrawView itself
(i.e. in the “toggleDrawCircle” method). Personally, | prefer invalidating the DrawView inside
the DrawView as it separates functionality as the Main Activity is not responsible for updating

what is drawn in the view.

Inside the Button listener, invoke the “toggleDrawCircle” method of the DrawView.
Additionally, inside the “DrawView” class, add the line “this.invalidate()” to the end of the

“toggleDrawCircle” method shown below.

Alternatively, add “view.invalidate()” to the end of the Button listener “onClick” method.

C DrawView.java ¥ | (£ CampusPathsMainActivity.java %

CampusPathsMainActivity || pressMeButtonClick || new OnClickListener || onClick()

package uwid.cse331l l17sucampuspaths;

import android.support.v7.app.AppCompatActivity:
import android.os.Bundle;

import android.view.View:

import android.widget.Button;

import android.widget.Toast:

import uwid.cse33l_l17sucampuspaths.R:
public class CampusPathsMainfctivity extends AppCompatActivity |
DrawView view;
@0verride
protected woid onCreate (Bundle savedInstanceState) [
super.onCreate (savedInstanceState) ;
setContentView (R.layout. activity campus paths main):
Button preasMeButton = (Button)

findViewById (R.id.PressMeButtan) ;

view = (DrawView) findViewById(R.id.imageView):
pressMeButton. setfnClicklistener (pressMeButtonClick) ;

}

private View.OnClickListener pressMeButtonClick = new View.OnClickListener({) {
public wvoid onClick(View v) |
L wview.toggleDrawCircle () .'I

}

}

C) DrawViewjava x | (£ CampusPathsMainActivity.java x

rcle()

sucampuspaths;

.Context;

3.Canvas;

3.Color;

s.Paint;
.¥7.widget.AppCompatImageView;
tributedet;

extends AppCompatImageView {

awCircle = false;

ntext context) {

ntext context, AttributeSet attrs) |
attra);:

ntext context, AttributeSet attrs, int defStyle) [
attrs, defStyle):

raw(Canvas canvas) {
anvas) ;
Paint paint = new Paint();
paint.setColor (Color.RED) ;

if (drawCircle) |
canvas.drawCircle{50.£, 50.£, 50.f, paint);

}

public void toggleDrawCircle() {

drawCircle = 'drawCircle;

this.invalidate() .'I




Fire up the emulator and test the application! The Button should now toggle the red circle
drawn on top of the campus map!

Android Emulator - Nexus_5X_AP|_26:5554

/

" @ 11:43 [} Ui @ 11:44

CSE331-17su Campus Paths CSE331-17su Campus Paths

PRESS ME! PRESS ME!
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7. Loading and Storing Data in a ListView

Loading the provided data files in Android Studio is slightly different from opening a simple text
file in Eclipse. Android Studio uses a method called “openRawResource” which provides an

input stream for the stored file.

In order to use this method though, you’ll first have to create the “raw” folder to house the
campus paths and building data files in the “res” folder of your project.

More specifically, in your application project navigate to
app -> main -> res then right click this folder and choose

File Edt View Navigste Code
ODHO #4 XD QA2

Anslyze Refoctor Build Run Tools VCS Winc

& D A [CRepp~| P 4 &

3 CSE331-17suCampusPaths  "lapp [1src [imain  Cires

3 1Projea

«1 1-Structure

- Captures

% . ”
Show in Explorer.
. ceou ”
From here, create a new directory and name it “raw
] B
File Home Share View
* u & cut x IEE T New item ~ 1 Open - [ Select all
W] Copy path L %] Easy access ~ Edit 15 Select none
Finto Quick Copy Faste _ Move Copy Delete Rename  Mew Properties
TS [7] Paste shortcut | go & tolder = S History 55 Invert select
Clipboard Organize New Open Select
« « [« 05(C) > Usess > Mosiki > AndroidStudioProjects > CSE331-T7suCampusPaths > pp » sic > main > res
Name - Date modified Type Size
v % Quick access
drawsble File folder
[ Desktop #
layout File folder
¥ Downloads # rmipmap-hdpi File folder
Documents mipmap-mdpi File folder
[&] Pictures * mipmap-xhdpi File folder
1 Cresive Cloun Files mipmap-ehdpi File folder
mipmap -ccchdpi File folder
@ OneDrive I raw File folder
v I ThisPC vaue
I Desktop
Documents
4 Downloads
B Music
(=] Pictures
B Videos
» i, 05(C)
¥ Network
*& Homegroup

Gitems 1 item selected

& Bulld Variants

» 2 Favontes

[ Project M Q% &=
v [ CSE331-17suCampusPaths 1 Users Mos kil Andeo dStudioProjects) CSE5 o
J i
E gvad e an
O idea Wide
© Chapp Test
» [ build fan
3 libs Conl
v B3src Imag
» [ androidTest Date
v t‘ main Tran
[ jeva :""‘
CHres . o:!
ew
[ drawable
» [ layout Link C++ Project with Gradle
[£] mipmap-h 24 Cut Cris X
» [ mipmap-n [§) Copy CtrieC
3 mipmap-x  Copy Path Ctri=Shift+C
» 51 mipmap-x Copy as Plain Text
E3 mipmap-x Copy Reference Ctrl+Alts Shifte C
£ values (1 Paste Cirde
% AndroidManif: Find 1 e
D3 tet ind Usages AeFT
m Find in Path... Ctri+ Shift+F
izl .gitignore
o Replace in Path... Cted+Shift+R
La app.aml ot
3 build.gradle Analyze 2
B proguard-rules.pro Refactor »
03 build Add to Favorites »
» [ gradie Show Image Thumbnaits Ctrie Shifts T
B
Li gttignore Reformat Code Chri=Alt+L
2 build.gradie 7
~ Optimize Imports Ctrl=AR-0
[ CSE331-175uCampusPath
~ Delete... Delete
[ gradie.properties
[E] gradiew P Run 'All Tests' Ctri+Shift+F10
) gradiew.bat # Debug Al Tests'
(41 local properties /1> Run ‘All Tests' with Coverage
2 settings.gradle W] Creste 'All Tests..
W Bxtemal Libraries Local History %
%) Synchronize 'res’
Directory Path Ctrl+ Alt+F12
Event Log (& Compare With... Ctrle D
8/6/2017 @ Creste Gist..
11:56AM Platform and Plugi  Conyert to WebP...

= ToDO

& Android Monitor

1% 0: Messages (3 Terminal

L] Highlights the file in platform's file manager

[E=
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Pinta Quick Copy
access

Cl

Navigate inside the newly created “raw” folder and copy “campus_buildings.dat” and

“campus_paths.dat” from your Eclipse “hw8/data” folder to the “raw” directory in your
Android Studio project.

Share

View

02 X=f 1Z

% Copy path 4 il

Paste _ Move Copy Delete Rename  New Properties
[7] Paste shorteut  tov  tov folder ©

lipboard Organize Hew Open

|+ Open ~
Edit

& History

Home Share View

|

<« CSE331-17suCampusPaths > app » src > main > res > raw

FH setect an r% u o cut x IEE Lri [5] Open - FH selectan
5 select none w3 Copy path * - Edit | Select none
Pinto Quick Copy Paste - Move Copy Delete Rename  New Properties
£ invert selection PTG [7] Paste shorteut  tor  to BIED = “History g7 Invert selection
Select Clipboard Organize New Open Select
v O] [ searchraw 2 | « v [« Users » Moziki » git > cse33l-TTwicbryanvd > cse331 > src > hwe > date v & [ searchdate £

1B Desktop
& Downloads

(=] Pictures

f& OneDrive

[ This PC
I Desktop
Documents
& Downloads
D Music
(=] Pictures
B videos
W 05(C)

¥ Network

*& Homegroup

2items

Documents

g Creative Cloud Files

st Quick access

Name Date modified Type Size Name Date Type Size Tags
# Quick access
111 campus_buildings.dat &/1/201711:13PM __ DAT File 2ke| [} campus_buildings... DAT File 3KB
» B Desktop # ~
[ campus_paths.dat 8/1 713PM AT File 2648 campus_map JPG File 4419KB
* FDownlozds Atk dat DAT File 264 KB
#* Documents  # @ campus._routes IPGFile 508 KB
» | Pictures »

2items selected 265 KB

e Creative Cloud Files
f@ OneDrive

[ This PC
[ Desktop
Dacuments
- Downloads
B Music

| Pictures

B videos

i, 05(C)

*4 Homegroup

4items 2 items selected 265 KB

With the data files now in your
Android Studio project “raw” folder,
you’ll now be able to use the
“openRawResource” method
directed to
“R.raw.campus_buildings.dat” and
“R.raw.campus_paths.dat”

Reference the adjacent code to
create two new InputStreams to be
able to use the campus building and
path information (be sure to import
the necessary “java.io.InputStream
as well).

= X -
© activity_campus_paths_mainxml x

€ DrawViewjava * | () CampusPathsMainActivity.java X

MMM M
oW R b

CampusPathaMainfctivity || onCreate()

package uwid.cse33l_l7sucampuspathsr

import android.support.v7.app.hAppCompathctivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import android.widget.Toast:

import java.io.InputStream;

import uwid.cse33l_l7sucarpuspaths.R;

public class CampusPathsMainRActivity extends AppCompatActivity

DrawView wiew;

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity campus paths main):

InputStream pathsInput.
InputStream buildingsInput

m = this.getResources () .openRawResource (R.raw.campus paths);
=am = this.getResources () .openRawkeaource (R.raw.campus buildings);

Button pressMeButton = (Button) findViewById(R.id.PressMeButton);
view = (DrawView) findViewById(R.id.imageView);

presasMeButton.setOnClicklistener (pressMeButtonClick):

private View.OnClickListener pressMeButtonClick = new View.OnClickListener() |
public weoid onClick(View ) {
view.toggleDrawCircle () ;
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Using an InputStream may differ from how you implemented your Campus Parser in homework
8. In order to get the data to load in Android Studio, you may have to adapt this
implementation slightly. If you followed a similar parsing structure based off of the provided
MarvelParser in previous homework assignments, you should still be able to use a
BufferedReader to parse the data, however, in the constructor instead of using a FileReader and
a String for the file name, simply supply a new InputStreamReader taking in the created
InputStream as a parameter to the BufferedReader. Note that since you created a Jar to hold
your previous project implementations, you may have to recreate the Jar file with any updates
you make. Alternatively, copying the previous campus parsing code to a new Java class built for
Android Studio (with some tweaks to accommodate the new environment) is acceptable as well.

This difference is shown below (if you did not use a BufferedReader in your parser, you may have
to adapt your Campus Parser through other means to accommodate an InputStream now).

N
—
'34— public static void parsePathDat Doubler campus)
35 BufferedReader reader = null;
36 try {
37 reader = new BufferedReaderfnew FileReader(filellame));}l
Q /' 7 public static weoid parsePathDat fnzrk, Double> campu

BufferedReader reader = null;
try |

reader = new BufferedRead.erInew InputStreamBeader (£ile)) .j

With the data files input and ready to be parsed, you'll need to add a ListView to your
application design layout. In your Main Activity xml file, drag and drop a ListView into the
application. Reposition the ListView if necessary to be more centered beneath the ImageView.

 activity_campus_paths_mainaml x | & iewjava % | (€ Camp ctivity java %

Palette Q #- I Bl ©- [Onewsa- mize- @appmeme @Hranguage- -
All =

Ted wen

Layouts = ExpandableListView

| ScrollView

images | HorizontalScrollView

Date ™" TabHost

Transitions D WebView

Advanced Q SearchView CSE331-17su Ca

Google
Design
AppCompat

Item 1
Sub Item 1

ListView

Component Tree oA
1 ConstraintLayout
o« PressMeButton (Button)

7 imageView (DrawView)

PRESS ME!

Design | Tet |

o= @ B



Anchor the ListView to the underside of the ImageView, the top of the Button, and the sides of
the application similar to how is shown below.

CSE331-17su Campus Paths
T EVINTREEENN
For future reference, it may be
useful to insert a “Space”
element into your application,
anchor the “Space” to the AL -‘%‘l'
bottom of the ImageView, - ’
then, anchor subsequent b
components to this “Space” — | Item 1

Sub Item 1
found this helps with aligning
components once the o

application launches in the
emulator (i.e. if you had two
parallel ListViews for separate

i < o o

Rename the ListView to something fitting like “Buildings” by editing the ID in the “Properties”
tab with the ListView selected or in the Main Activity xml file text layout.

1oama D

PRESS ME!

Properties Q & (% |

] Buildings

In the following steps, you’ll have to configure your reference to ki i
your ListView using an ArrayAdapter to easily add items/elements. §

layout_width | Odp

layout_height | Odp
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Start by creating a new field variable and finding the reference to it by using the “findViewByld”
method — make sure to cast the result to a “ListView.”

© activity_campus_paths_mainxml % | € DrawViewjava % | (& CampusPathsMainActivityjava X

CampusPathsMainActivity || onCreate()

package uwid.cse33l_l7sucampuspaths;

import android.support.v7.app.AppCompatActivity:
import android.os.Bundle;

import android.view.View:

import android.widget.Button;

import android.widget.listView;

import java.ic.InputStrea
import uwid

©  public class CampusPathsMainActivity extends AppCompatActivity f

DrawView view;

6l protected void onCreate(Sundle savedInstanceState) |

To create a new ArrayAdapter, you'll have to super cacreste (avedinstacceStats)
setContentView(R.layout.activity campus paths main);

provide a number of parameters in the Inputstresn
InputStream

constructor: the application context, a layout St eSS = (Rasses) CLSIEVESTAS 0 PeeaseBucian

style, and an ArrayList to hold the items and view = (Drawriew) CindVievyTa(R.id.imageView:

their order in how you want them to appear

in the list. This turns out to be fairly trivial — |

the easiest way to accomplish this is shown private View.OnClickListenr pressiieButtonClick = new View.OnClickiistencz() |

af public void cnClick(View v) {

in the example below (be sure to import any | wem.comstimcizcien:
}:
necessary classes). !

this.getRescurces () .cpenRawResource (R.raw.campus paths) :
= this.getRescurces () .openRawResource (R.raw. campus buildings);

buil slist = (List

pressMeBurton. setOnClickListener (pressMeButtonClick) ;

% activity_campus_paths_mainxml| X | € DrawView.java ¥ | ‘S CampusPathsMainActivity,java %

CampusPathsMainketivity || onCreate ()

import android.os.Bundle;

import android.view.View:

import android.widget.Arrayldapter;
import android.widget.Button:
import android.widget.ListView;
import java.ic.InputStream;

import java.util.ArrayList:

©  public class CampusPathsMainZctivity extends AppCompatZctivity |

DrawView view;

ListView buildingsList:

&l protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;
getContentView (R.layout.activity campus paths main):

InputStream
InputStream b

this.getResources () .openRawRescurce (R. rav. campus paths) ;
= this.getResources() .openRawResource (R.raw.campus buildings):

Button pressMeButton = (Butten) findViewById(R.id.PressMeButton):

view = (DrawView) findViewById(R.id.imageView);

buildingsList = {ListView) findViewById(R.id.Buildings):

ew Arrayhdapter<

L} ArrayRdapter<String> (getApplicationContext(), android.R.layout.simple list item 1, new ArrayList<String>()) ;]

pressMeButton. setOnClickListener (pressMeButtonClick):

}

private View.OnClickListener pressMeButtonClick = new View.OnClickListener() [
@ public void enClick(View v) |
view.toggleDrawCircle();
1

Note that you can experiment with other layout styles by looking at the autocompleted
suggestions after “android.R.layout.”
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Since the ArrayAdapter instantiation is a fairly long line of code, | spread it out onto multiple
lines for the remainder of this section. Note you could arguably (and likely should) delegate the
ArrayAdapter configuration to a separate method, but for the purposes of this guide, | will leave

it in the “onCreate” method.

How you ultimately handle preparing
your building data to a form which can
be used for the ListView depends
entirely on your implementation — |
suggest using the ‘short names’ of the
buildings as they will fit far more
comfortably in the limited screen
space. For now, I'll be adding a couple
static building names — “BAG,” “BAG
(NE),” and “BGR” by calling the “add”
method on the adapter.

% activity_campus_paths_mainxml % | (€ Drawliewjava % | (€ CampusPathsMainActivityjava X

CampusPathsMainActivity || onCreate ()

@ public class CampusPathsMainActivity extends AppCompatictivity |
DrawView wiew;

ListView buildingsList;

@override
&l protected void onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;

setContentView(R.layout.activity campus paths main);

InputStream
InputStream bu

this.getResources () .openRawResource (R.raw. campus paths);
am = this.getResources().openRawResource (R.raw.campus buildings):

Button pressMeButton = (Button) findViewById(R.id.PressMeButiton);

view = (DrawView) findViewById(R.id.imageView):

buildingsList = (ListView) flnd'.w'iewById(R‘idﬂulldlngsj.'
Arrayldapter<String> adapter = new ArrayAdapter<->(getlpplicationContext(},

android.R.layout.simple list item I, new RrrayList<String>()):

adapter.add ("BAG") ;
adapter.add("BAG (NE)") ]
¥ adapter. add ("BGR") 5|

pressMeButton.setOnClickListener (pressMeButtonClick);

After adding the elements to the adapter, you’ll want to pair this adapter with the ListView
invoking the “setAdapter” method on the reference you created previously.

@ activity_campus_paths_mainxml X | (£ DrawViewjava X | (£ CampusPathsMainActivity.java x

CampusPathsMainActivity || onCreate()

o public class CampusPathsMainfctivity extends AppCompatlActivity {

DrawView wiew;

ListView buildingsList;

@0verride

protected void onCreate (Bundle savedInstanceState) |

super.onCreate (savedInstanceState) ;
setlontentView (R. layout.activity campus paths main);

Input3tream
InputStream

this.getResources () .openRawResource (R.raw.campus paths);
am = this.getResources () .openRawResource (R.raw.campus buildings);

Button pressMeButton = (Button) findViewById(R.id.PressMeButtom);

view = (DrawView) findViewById(R.id.imageView):

buildingslist = (ListView) findViewById(R.id.Buildings);
ArrayAdapter<String> adapter = new ArrayAdapter<->(getApplicationContext(),

android.R.layout.simple list item 1, new ArrayList<String>()) :l

adapter.add ("BAG") ;
adapter.add ("BAG (NE)");
adapter.add ("BGR") ;

I buildingsList.sethdapter (adapter); I

pressMeButton.setOnClickListener (pressMeButtonClick) ;

43



You can try running your emulator and see that the new ListView b e SV
appears in your application! However, when selecting any of the items {

in the list, nothing happens. The next step is add a listener and (] % 01143
CSE331-17su Campus Paths

callback functionality to your ListView so that you can use the value
selected by the user.

To do so, you'll want to create a similar listener to when you
implemented the Button in the previous sections.

However, this time, you’ll want to implement a BAG (NE)
“ListView.OnltemClickListener” and override the “onltemClick” BGR
method in an anonymous inner class in your Main Activity Java file.

PRESS ME!

Create the listener similar to the one shown below.

private ListView.OnltemClickListener listViewltemClick = new ListView.OnltemClickListener() {
L) public void ocnltemClick (AdapterView<?> adapter, View v, int position, long id) |
String buildingShortName = (String) buildingslList.getltemfAitPosition{position);
Toast.makeText (gethpplicationContext (), buildingShortName, Toaat.LENGTH LONG) .show():

}.'|

private View.OnClickListener pressMeButtonClick = new View.OnClickListener({) |
L) public woid onClick(View v) |
view.toggleDrawClircle () ;

There are a few key differences to note between the Button listener and the ListView listener in
this example. Besides the differing method and class declarations, the overridden method in
the body of the class, “onltemClick” takes far more parameters. The ‘adapter’ is the adapter
currently associated with the ListView (like the one you just created — notice the use of a wild
card here too you should recognize this now! Since we created our adapter to be used with
Strings, but more generally, it could be an adapter for a number of different classes, this
listener does not necessarily know the type used in the adapter for the current ListView.
Therefore, a wild card is used to make the method compatible for all types of adapters! Pretty
neat if | do say so myself :)! Furthermore, the ‘position’ integer corresponds to the position of
the item selected in the list that was clicked. This can be easily used in the “getltemAtPosition”
method from the ListView to get the information about the element that you want.
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| simply output the retrieved information from the ListView to the “Toast” text on screen
(remembering to cast the retrieved result to the type which we know that it is). However, you
can do far more with this information in your own project. By storing the selected item in a
field or other variable, you can use the building name to find the start or destination for a path
between the two on campus!

The last thing to do is to set the “onltemClickListener” to the ListView similar to how you set up
the listener for the Button in the “onCreate” method of your Main Activity Java file.

5 activity_campus_paths_mainxml * | < DrawView java % | © CampusPathsMainActivity java * |

CampusPathsMainActivity || onCreate ()

import uwid.c 17sucampuspathsa.R;

E public class CampusPathsMainActivity extends AppCompatdctivity {

Run your application and : emrien viens
press on any item in the Lisuvie buitdingsLists
ListView to see how the -

callback functionality now
works!

z @0verride

26 @ protected void onCreate (Bundle savedInstanceState) |

i super.onCreate (savedInstance3tate);

28 setContentView(R.layout.activity campus paths main);

InputStream path
31 Input3tream building

am = this.getResources () .openRawResource (R.raw.campus paths);
eam = this.getRescurces().openRawRescurce (R.raw.campus buildings);

Android Emulator - Nexus_5X_API|_26_x86:5554 Button pressMeButton = (Button) findViewById(R.id.PressMeButtan):
/‘ wview = (DrawView) findViewById(R.id.imageView);
buildingsList = (ListView) findViewById({R.id.Buildings):

‘ Qo 4 II 12:04 Brrayhdapter<5tring> adapter = new ArrayRdapter<~>(gethApplicationContext(),
android.R.layout.simple list item 1, new ArrayList<String>()):
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adapter.add ("BAG") ;
adapter.add("BAG (NE)"):
adapter.add ("BGR") ;

buildingsList.setAdapter (adapter);

p—

4
:

i

—
buildingsList.setOnItemClickListener (listViewItemClick) ;|

3
aa
W wd -
Cad B
.\.]lo = o

i/

pressMeButton. setinClicklistener (pressMeButtonClick);

T
@

IS <3
¥

PRESS ME!

45




8. Conclusion and Helpful Hints

When it comes to creating the actual Campus Paths project in Android, this layout should
hopefully provide enough of a foundation to complete the assighnment, however, the Android
features and APl have so much more to offer and explore — we have barely scratched the
surface!

| would suggest if you’re interested in pursuing other features you could include in your
Android application, to simply scroll through the various widgets in the “Design” layout of your
Main Activity xml file and search online for how you could go about implementing them for this
project!

In terms of more relevant hints for this project, when it comes to drawing the path on the
campus map, you will likely (almost definitely) have to scale down the coordinate values
provided in the “campus_paths.dat” file. Since the original campus map image had a much
higher resolution, this means the coordinate points in the provided data file correspond to the
original map which is not accurate for the one used in your application. When experimenting
with drawing the path in the application, | noticed that scaling the coordinates to 0.22 or 0.23
of their original values lined up the paths nicely on the image. If you do not scale down the
values, you may be very confused and frustrated as to why nothing is appearing on the map
when invalidating the ImageView — you’ve been warned!

Remember to try to maintain the principles of MVC — Model, View, Controller. You'll want to
keep these functionalities largely independent of one another if you're going to have a

successful application. The Main Activity you created throughout this guide is very similar to
the “Controller” aspect of this principle — hide the details from the other two from this class!

Lastly, | had a lot of fun creating this guide so it truly was an honor making it! | hope you found
it helpful and useful. Good luck on the final project!
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