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1.1 Operating system Android

1.1.1
The Android operating system is:

« designed for mobile devices,
« kernel = Linux,
e since 5.0 is a 64-bit OS.

It was first presented in 2003 and was subsequently purchased by Google in 2007.
Why is OS Android successful?

e Open community,

« asignificant part of the system is available as open source,

« anumber of devices (tablet phone, TV, wearable devices, Google glass, car,
etc.),

« support for distributing applications via Google Play,

o alternatives: 10S, Windows, minor OS.

1.1.2
The OS is built on top of the following types of hardware components:

processors
CPU (multiple cores), GPU

DSP (digital signal processor) - analog signal processing - sound, radio, etc.
storage

RAM

flash memory (internal storage or SD card)

transmitter / receiver (transceiver)

wifi,

bluetooth,

near field communication (NFC)

sensors - detect events from the environment

movement: accelerometer, gyroscope

environment: thermometer, touch sensor, pressure, humidity

position: compass (magnetometer)
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1.1.3

An architecture corresponding to the standard operating system model is built on
top of the hardware:

e Linux Kernel

« HAL (Hardware Abstraction Layer)

e Native C/ C ++ Libraries + Android Runtime
« Java APl Framework

e System Apps

System Apps

Dialer Calendar Camera

Java API Framework

Managers
Content Providers
Activity Location Package Notification

View System Resource Telephony Window

Native C/C++ Libraries

Webkit OpenMAX AL

Media Framework OpenGL ES ..

Hardware Abstraction Layer (HAL)

Android Runtime (ART)

Bluetooth Camera Sensors

Linux Kernel

Drivers

Binder (IPC) Display

Bluetooth Camera

Shared Memory

Power Management
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Android OS architecture by v. 4 (source:
https://developer.android.com/guide/platform)

1.1.4
Linux kernel

Android Linux is a variant of GNU Linux. It is written in C and separated from other
parts of Android. It is optimized for the needs of mobile devices, expecting different
tracks and types of hardware. For other layers of architecture, it mediates through
drivers hardware, memory sharing, power management, communication, etc.

Since Android is a Linux-type operating system, it holds that:

o each application is considered a separate user

o each application is assigned a unique Linux user ID, and the system sets the
rights for all files within the application so that only that application can
access them using its ID.

« application processes run in a separate virtual machine (VM), so application
code is separate from other applications,

o each application runs in its own process, which starts when individual
components need to be started and closes when it is no longer needed or the
system needs to restore storage resources.

Android implements the principle of lowest rights:

o each application has access only to those components that it absolutely
needs for its operation and nothing more,

o awell-secured environment is created in which applications do not have
access to parts of the system to which they do not have the necessary
rights.

However, there are also options for how applications can share data or access
system resources, e.g. the application can request rights to access data such as
contacts, SMS, content on the SD card, camera, bluetooth, etc., which must be
confirmed during installation.

1.1.5
Hardware abstraction layer

The hardware abstraction layer (HAL) is an interface that exposes the hardware of
the Java API framework. It contains modules created as an interface that adapts to
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the specific hardware in the device. When the framework requires access to a
device, the HAL provides the correct library for the component.

Hardware Abstraction Layer (HAL)

Bluetooth Camera Sensors

01.1.6

Android Runtime

The Android Runtime (ART) is a virtual machine that runs each application in a
separate process = each application creates its own instances of ART (with the

required number of processors threads). ART runs bytecode files with editing for
Android.

Process A Process B

& N\ i
AN
Android Runtime (ART) "f

—
BE
\_ ~/ \ ~

N )
The structure of Android Runtime and the threads in ART.

1.1.7
Native C / C ++ libraries
The next layer is a group of libraries written in C and C++ used by HAL and ART.

Some of these libraries are also provided by Java Framevork, e.g. OpenGL for 2D
and 3D graphics, media playback, etc.
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Native C/C++ Libraries

OpenMAX AL

Media Framework OpenGL ES

11.1.8

Java APl Framework

The Java API Framework is a level close to the programmer and provides full
access to all parts of the system via the Java API. It enables the use of hardware on
the device, location services and information, running processes in the background,
setting alarms, notifications, etc.

Java APl Framework

Managers
Content Providers
Activity Location Package Notification

View System Resource Telephony

The basic components are represented by:

« View System allows you to create GUI applications using lists, text boxes,
buttons, grids, etc.,

« Content Provider will provide access to data from other applications (eg
Contacts, SMS...),

e Managers,

« Activity Manager ensures application lifecycle and switching between them,

o Resource Manager allows access to resources not included in the code
(localized texts, graphics, sounds and xml files),

« Notification Manager provides access to an expandable panel with
notifications and statuses.

10
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1.1.9

System applications

System (core) applications are usually pre-installed applications or their parts, e.g.
keyboard, mail client, SMS, calendar, web browser, etc.

System Apps

Dialer Calendar Camera

1.2 Applications in the system

1.2.1

The Android application is a compiled source file packaged together with other
resources into a zip file (with the apk extension), while each running application has
its own virtual machine.

The basic feature of the OS is the ability to use parts of other applications in the
application for the following reasons:

o restrict the creation of the same functionalities,
o simplify and speed up application development.

The application is designed as a package of components from which you can
create instances separately. The basic types of components that are used in
applications are:

activity

service

[ )

[ ]

o broadcast receiver
e content provider

1.2.2
Activity

Activity is a basic visual component. By default, one activity represents one
application screen (but it can have a different dimension).

The application consists of activities, e.g.: e-mail client:

o A1:list of received messages

11
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o A2: message content
o A3: writing a message

@422 AN @423 AN

Primary Q <« a 8 ! <& Compose

) ) A
Mapbox Community = Inbox o From john | @gmail.com

Discover your data potential at o 17

Ltheme Jun4 .
[Releas...| LT Agriculture - Far.. Community Team at... 4 : To
With Helix Ultimate framework,.. 3.0 to me

Jun 3 View details

Amazon Web Services Juna Subject
Just Arrived: 2 new AWS autho...
i e
Dear johny, We just released 2 br... 3.4 Dear customer,
I would like tq

Quora Digest Jun4
Arabic, is it a primitive langua...
Answer: Arabic is a highly develo.. 3.7

(® mapbox | Community

Hello there,
Community Team at Map... Jun3
Positive impact maps from Ma... We believe in the
The power of location in action 3;7 transformative power of

location. Check out these
:) five new projects by our

Mapbox Community

The application could be programmed within one activity, but it is a bad and much
more difficult way. In addition, keep in mind that we can use activities from other
applications in our own application.

The content of the window (activity) is defined by rectangular visual elements
(views). Some serve as containers (layouts) and may contain other elements. They

thus create a certain hierarchical structure. The way elements are laid out
determines the type of layout (e.g. horizontal, vertical, free).

1.2.3
Service

Service is an invisible (non-visual) service running in the background, providing for
example:

o download of emails in the background
« sending location information
o checking whether the holder has not entered a restricted zone, etc.

We will discuss the services in more detail later.

12
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1.2.4
Broadcast recevier

The broadcast receiver is a non-visual component used to process broadcast
announcements. In response to an incoming message, it can e.g. run other
components that may be system or user components.

Typical examples are:

« responding to a low battery condition starts saving data in an open
application

e response to inserting or removing SD card

e receiver responds to an incoming SMS by opening it for reading

Broadcast receivers can also be system or user level (applications can have their
own broadcast receivers).

1.2.5
Content provider

The content provider is used to make data available to other applications, for which
it uses instances of the ContentResolver element. The transmitted data can be
made available for reading or writing, while the permissions are taken from the
permissions of the used applications.

Using a content resolver, it is possible to access e.g. the entries in the address
book, photos, records of incoming and outgoing calls, SMS messages, etc.

1.2.6

Individual components of the application can run other components (from their own
or other applications). They activate them through asynchronous messages -
intents.

The storage of running components (tasks) is secured by a stack of instances of
activities that have been started. The following rules apply:

o the newly started activity is stored on top of the tank,

e go back with the back button,
o There can be more tasks (usually for each application).

13
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2.1 Creating a project

2.1.1

Android studio is currently probably the most suitable tool for application
development in the Android OS.

It is created above the core of the IntelliJ IDEA development environment - thanks
to which it was not necessary to develop the whole structure again, just to select
suitable parts and "dress" them in a new coat.

Android Studio offers the following benefits over other advanced Java application
development environments:

o easier application localization,

e more convenient design creation - simultaneous display of xml and
"graphics”,

o built-in emulators with configurable parameters,

« Simultaneous preview of the application in several resolutions,

e responsive IDE,

« support for a number of devices (wear, google glass, car, etc.).

The development environment can be obtained from:
https://developer.android.com/sdk/index.html

After the first installation, it will begin updating for a relatively long time, while
further updates must be installed when creating emulators.

2.1.2
Create an application to display a greeting

The first step in getting to know a new development environment is usually the task
of displaying text in an application.

When Android Studio starts, it displays a basic menu in which we select a new
project.

15
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Android Studio

Version 4.1.2

:> <+ Create New Project

&= Open an Existing Project

« Get from Version Control

1¥ Profile or Debug APK

1¥ Import Project (Gradle, Eclipse ADT, etc.)

[t Import an Android Code Sample

£ Configure v GetHelp v

2.1.3

In the next step, we will select the default appearance of the application (activity).
We have several templates available for different types of applications, <empty
activity> will now be the most suitable for our needs.

i Create New Project X

0 Select a Project Template

Phone and Tablet Wear 0S Android TV Automotive Android Things Q
....... N
.
"
TEmmmaw v
No Activity Basic Activity Bottom Navigation Activity Empty Activity
E
La
Empty Activity
Creates a new emply activity
Previous m Lancel Finish

16
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2.1.4

In the next step, we will enter the application name, the default package and the
disk location.

An important step is the version of the APl we want to use. The higher the version
we select, the more modern elements of the operating system we can use, but on
the other hand it will not be possible to run the application on devices with an older
version.

The minimal version, which has at least some of the modern features, is Android
4.4. Applications created for this version will run on 98.1% of Android devices. If the
application is to use a modern design (Material design), it is necessary to choose
API 21 (Android 5.0) as a minimum, where we will still cover up to 94.1% of existing
devices. Unless otherwise stated, APl 21 will suffice for our needs.

4. Create New Project X
0 Configure Your Project
Name
MyFirstApp
Package name
com.example.myfirstapp
Save location
CA\Users\Sinus\AndroidStudioProjects\MyFirstApp
Language
Java A
Minimum SDK | API 21: Android 5.0 (Lollipop) A
Empty Activity © vourapp wil API 17 Android 4.2 Uelly Bean)

Help me che Apj 1g: Android 4.3 (Jelly Bean)

API 19: Android 4.4 (KitKat)
Use legacy : . B
API 20: Android 4.4W (KitKat Wear)

Creates a new empty activity

APl 21: Android 5.0 {Lollipop)
APl 22: Android 5.1 (Lollipop)
API 23: Android 6.0 (Marshmallow)

APl 24: Android 7.0 (Nougat)
Previous Next Cancel m

2.1.5

After building the project structure through Gradle, we have a development
environment available.

Gradle is a build system that creates the structure of the application as well as a

standalone application. It's hidden inside Android Studio, we are not interested in it
yet.

17
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It is often necessary to install various packages the first time you run Android
Studio, without which the compiler and builder report errors.

W gradiew
Messages Gradle Sync
% Gradle '01-Pozdrav’ project refresh failed
Faled to find target with hash string ‘android-26" in: C:\{

| f EMMOr Consukt IDE log for more detais (Help | Show Log) I
Instal mssing pbtform(s) and syn¢ profect
O X

]
!

i« o

o

#* Build Variants

2.2 The structure of the development environment

221

The basic parts of the development environment can be seen in the picture:

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help MyFirstApp - activity_main.xml| [MyFirstApp.app] - Android Studio - a X
MyFirstApp = app ' src - main - res  layout | gy activity_mainxml % app ¥ L4 WVGA (NexusS)API24 v | > - ] e/ 5] | MRl 7 . % Q
o Android v @ = & — 2 activity mainxml c MainAniviryjava\ -
g —
= @
{il app =Code ZMSplit P Design 3
manifests ®
- jova Palette Q& — € O Orier~ ®30v » @ attributes Q-
o
5 com.example.myfirstapp Common TextView @ i, 0d J;( P2 :E ) <unnamed:> £
& ey 2
g € MainActivity Text Button = T " d
s
E com.example myfirstapp (androidTest) R ImageView =
5 com.example.myfirstapp (test) 2 RecyclerVi Declared Attributes + - g:
E res Widgets <fragment> Layout =
b drawable Layouts ScrollView Constraint Widget ()
@ ic_launcher_background.xml Containers Switch 5 . J
a w1 ic_launcher_foreground.xml (v24) Helpers 0 -
2 layout 1
a & activity_mainxm| Component Tree o — [N~ — ]
- mipma; rww @]el]o Wor|d @i o &
pmap ConstraintLayout @ "m 0 A 244 N RS gltt e 3
. values TextView “Hello World!” e ° 5
£ » @ Gradle Scripts hi =
o + 0 -
) - 0
* g
1. 3 C 11 B
= Constraints (4 =
E g
£ g
g layout_width wrap_content v s
z g
= ToD0  BM Terminal  “\ Build = 6:logcat (7 Profiler = Database Inspector Qleventlog & Layout Inspector
[CJ * daemon started successfully (6 minutes ago) 11 CRLF UTF-8 4spaces W @) @ &

project structure

components

list of components used

application source code

the current appearance of the application

component parameters

switching between visual design and its written form using xml commands

NogorwnN =

An important feature of Android Studio is switching between displaying the design

and the xml file with its definition. We will also have to get used to the fact that the
appearance must be defined separately for each window (activity) and we write the
service code in Java in a different file.

18
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The other parts are similar to other development environments designed for RAD

(Rapid Application Development).

0222

The structure of the projects

Android « EB = 0 —

app
manifests

W 1 Project

we AndroidManifestaxmil

Jjava
com.example.myfirstapp
S MainActivity
com.example.myfirstapp (androidTest)

com.example.myfirstapp (test)

$* Resource Manager

res
drawable
esy ic_launcher_background.xmil
es1 Ic_launcher_foreground.xml (vZ24)
layout

activity_mainxmil

mipmap

s 7 Structure

values

esy colorsxml

ess strings.xml

W 2 Favorites

themes (2)
@ Gradle Scripts

L

The basic parts of the project are expanded in the picture and described in the
following list:

e AndroidManifest.xml

« file with application properties and settings

e java- MainActivity

« source code for the relevant activity (window)

« res - folder for resources used by the application

o drawable - a list of application images, usually bitmaps
o layout - group for appearances of individual activities

19
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« layout - activity_main.xml - contains the source code of the activity design

« values - defined constants used by the system e.g. for easier localization into
other languages

« values - strings - values and definitions of resources (variables), the most
common use in localization

2.2.3

Application

The application itself is represented by the Activity class, respectively
AppCompactActivity, which takes into account the possibilities of use in various

resolutions. Our activity is a descendant of this class.

package com.example.myfirstapp;

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

public class MainActivity extends AppCompatActivity {

QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main) ;

}

The MainActivity class contains mainly the onCreate() method, which is executed
as one of the first when the application is started and provides:

« creattion of an instance (super.onCreate()),
» basic appearance setting (setContentView).

2.2.4

Appearance of the application

R.layout.activity_main is a link to the content of the so-called R-class that contains
resource identifiers and is generated based on defined layouts just before the

application is started. Using this class, we access individual resources or layouts -
it is a "short" way of referring to the resources used.

20
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res
drawable
layout
o activity_mainxmi

mipmap

values

In our program, we refer to the activity_main.xml file, which contains the definition
of the main screen of the application.

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
tools:context=".MainActivity">

<TextView
android:layout width="wrap content"
android:layout_height="wrap content"
android:text="Hello World!"
app:layout constraintBottom_ toBottomOf="parent"
app:layout constraintLeft_ toLeftOf="parent"
app:layout constraintRight toRightOf="parent"
app:layout_constraintTop_ toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout>

The content of the file is a list of defined elements, their settings and relative
position to each other.

o layout_width and layout_height determine the width and height of the view:

« match_parent - expands the view to the maximum value allowed by its parent
o wrap_content - view takes the minimum value it needs to display its content
o TextView - a component stored in the activity

o android: text - defines the text content of the component

e />-terminates the component - in this case TextView

21
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2.2.5
Manifest

An essential part of the application is the definition of settings for its execution
contained in the manifest.xml file.

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

<manifest

xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.myfirstapp'">

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"
android:roundIcon="@mipmap/ic_launcher round"
android:supportsRtl="true"
android:theme="@style/Theme.MyFirstApp">
<activity android:name=".MainActivity">
<intent-filter>
<action
android:name="android.intent.action.MAIN" />

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

</manifest>

The first part defines the icon, name and appearance style of the application.
Subsequently, a single activity (MainActivity) is defined, which is introduced first.
The intent-filter defines to which message the activity is able to respond, and finally
the combination of action and category sets that the activity is the entry point of
the application and that it will be visible in the list of applications.

We don't have to change the manifest by default, Android Studio will set it up for us.

22
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2.3 Emulator

2.3.1

For the needs of debugging and testing the application on several devices, we can
define a number of emulators and run the application on them. Android Studio from
version 2 has an improved emulator - it can be used on weaker devices.

After the first start it is advisable to create one or more emulators and then after
starting the application we can choose which one to use. We define the emulator in
the Android Studio menu.

"u"CE Window Help MyFir:

Tasks & Contexts >

Save as Live Template...

Generate JavaDoc...
IDE Scripting Console
XML Actions >

JShell Console...

& Groovy Console...
£ Kotlin >

= AVD Manager

W, SDK Manager
ss Resource Manager

i= Troubleshoot Device Connections
¥ Firebase
2 App Links Assistant

3. Layout Inspector

2.3.2

In the displayed window we can select from existing or create new devices.

23
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Your Virtual Devices
Android Studio

Type Name Play Store  Resolution APL Target CPU/ABI Size on Disk Actions
ED 4 WVGA (Nexu. 480 x 800: hdpi 24 Android 7.0 (Go..  x86 35GB > s, -
4. Virtual Device Configuration X
(O Newsaam2r

0 Select Hardware

Choose a device definition
o8
Cf) Nexus s
Category Name ¥ PlayStore  Size Resolution  Density
v Pixel B 5.0 1080x1920  420dpi
) 480px
Nexs s a0 e S
. i Ratio:  long

Wear 0S Nexus One a7 480x800 hdpi so0p: Density: hopi

Tablet Nexus 6P 57" 1440x2560  560dpi

Automotive Nexus 6 5.96" 1440x2560  560dpi

o . apoo oo | oo
+ Create Virtual Device. . A - .
New Hardware Profile Import Hardware Profiles S Clone Device.

For initial debugging and verification of the application's functionality, we
recommend a lower resolution and poorer performance of the emulated device.

1233

After adding a new device, we may not have an image of the appropriate version of
the device's operating system (the appropriate API) and it needs to be downloaded.

M. Virtual Device Configuration X

0 System Image

Select a system image

Recommended x86 Images Other Images
JEEEE— Oreo

Release Name

R Download

1.
Q <
Pie Download

Oreo Dawnload

Oreo Download <:
2.

Nougat Download

Nougat Download

APl Level ¥
30
29
28
27
26
25

24

o A system image must be selected to continue.

ABI
x86
x86
x86
x86
x86
x86

%86

Target

Android 11.0 (Google Play)
Android 10.0 (Google Play)
Android 9.0 (Google Play)
Android 8.1 (Google Play)
Android 8.0 (Google Play)
Android 7.1.7 (Google Play)

Android 7.0 (Google Play)

APl Level

27

Android
8.1
Google Inc.

Y

System Image

x86

We recommend these Goonale Plav imanes because this

Previous Next Cancel Finish

1. the image of the operating system version has been downloaded, we just
need to select it,

24
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2. the operating system version image is not available on our computer, we
need to download it.

1234

After setting or downloading the operating system image, we can set several device
parameters ...

M. Virtual Device Configuration

0 Android Virtual Device (AVD)

Verify Configuration

AVD Name  Nexus 5X APl 29

Default Orientation
AVD Id Nexus_5X_API_29
. Sets the initial orientation of the device. During AVD emulation
ED Nexus 5X 5.21080x1920 420dpi Change.. you can also rotate the device screen.
! Android 10.0 x86 Change...

Startup orientation

0 o

Portrait Landscape

Hide Advanced Settings

Previous Next Cancel m

[ 2.3.5

After adding the created device to the list of available devices, we can e.g. double
click to start.

4 Android Virtual Device Manager

Your Virtual Devices
Android Studio

Type Name Play Store  Resolution APl

Target CPU/ABI Size on Disk Actions

E[] 4 WVGA (Nexu... 480 x 800: hdpi
o

+ Create Virtual Device...

24 Android 7.0 (Go.. %86 35GB

Nexus 4 APl 27 768 x 1280: xhd...

27
Nexus 5X API 29 1080 = 1920: 42... Android 10.0 (G. - 513 MB

Android 8.1 (Go..  x86 36GB
36

L S A 4

%]
]
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532 90 %A

Sunday, Sep 19

[12.3.6

It usually takes a while for the emulator to start, so we don't recommend turning it
off when debugging the application. Restarting the application always reloads it
into the emulator and restarts it.

We run the application itself via the menu, by clicking on the appropriate icon, or we
can select the emulator on which we want to run it.

If we have a physical device connected, this will also appear in the menu.

& File Edit View Navigate Code Analyze Refactor Build Run JTools VCS Window Help MyFirstApp - AndroidManifestxmil [I

MyFirstApp =~ app = src -~ main - AndroidManifestxml “~ o app ¥ I:‘i 4 WVGA (Nexus S) AP124 » b @ﬂ
i Android * ﬂ} = | & — s activity_main.xmi MF vity.java
) == [ 4 WVGA (Nexus S) AP 24
& - app 1 <?xml version=
: manifests 2 <manifest xmln Available devices oid.com/apl

package="c Lb Nexus4 API27

we AndroidManifestxml g
5 java 4 [ Nexus 5X AP 29
]
o . - -
z com.example.myfirstapp 5 <applicati p Rypon Multiple Devices
= € MainActivity 6 androi [ AVD Manager
g
s com.example.myfirstapp (androidTest) ™ androi _
§ i Yf, L : | *= Troubleshoot Device Connections
= com.example.myfirstapp (test) 8 T - [ - |

2.3.7

We didn't even write a line of code in the application, but we still completed the
assignment. The authors of Android Studio have prepared an application with Hello
World message as the default when creating an empty application.
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Android Emulator - 4_WVGA_Nexus_S_API_24:5554

N

MyFirstApp

Hello World!
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3.1 Input processing

4 3.1.1
Assignment:
Create an application in which:

o the user enters content in the text box,
o which is written backwards in the TextView component.

3.1.2
Design proposal

When creating a mobile application for Android, we usually start by designing it so
that we can reference the relevant elements in the code.

The design of application activities can be created:
e by editing the xml,
« switching to Graphical Layout and inserting components with the mouse,
e Viacode.

We have two main groups of elements available for creating a design:

o View - a simple component,
o ViewGroup - a component that can contain other components

View | | View |

| View | | View | | View |
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3.1.3

The components must be stored in containers in some way in the activity. Due to
the different resolutions of the devices, several types of layouts are defined, which
prescribe in which order the elements are stored as a priority if they have enough
space (next to each other, below each other, etc.). By default, Constraint Layout is
set as the default, which defines the position of elements relative to other
elements.

<TextView
android:layout width="wrap content"
android:layout height="wrap content"
android: text="Hello World!'"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintLeft toLeftOf="parent"
app:layout constraintRight toRightOf="parent"
app:layout constraintTop toTopOf="parent" />

In the following text, we will refer to the components in the Android language - view.

3.1.4
Linear layout
After creating a new application, we will proceed to modify the design.

The simplest code suitable for our beginner's needs generates a linear layout,
which ensures the placement of elements below or next to each other, regardless
of the size of the screen. We have two alignments available: horizontal or vertical.

In activity_main.xml we change the layout to Linear, while the attributes
android:layout_width and android:layout_height specify the size of the activity. We
can exclude the automatically inserted TextView element from the design.

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

<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout_height="match_ parent"
android:orientation="vertical"
tools:context=".MainActivity">
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</LinearLayout>

3.1.5

The text field represents the PlainText view element. Dragging and dropping into
the activity layout places it in the top row.

esq activity_mainxml we AndroidManifestxml € MainActivity java -
(9]
= Code ZMSplit B3 Design g
5
Palette Q & — \’4 @ O Pixel 30~ » Attributes Q & —
) i ©
Common TextView editTextTextPersonName =
2
Plain Text g
Text id editTextTextPersonName =
Butt Password =
uttons Password (... Declared Attributes i = y
Widgets ; g
E-mail Layout
Layouts Phone i
Mame £
| layout_width match_parent v
Containers Postal Add... L | AT P
o layout_height wrap_content v
Helpers Multiline T... SR, P
Timan layout_weight
Component Tree o — visibility hd o
LinearLayout " # visibility v 3
P =y
editTextTextPersonN... eSS g
1 3.1.6

As a result, the following will be added in the xml layout:

<EditText
android:id="@+id/editTextTextPersonName"
android:layout_width="match_ parent"
android:layout_height="wrap content"
android:ems="10"
android:inputType="textPersonName"
android: text="Name" />

o id - identifier of the view, through which we refer to the view in java code

e (@ is always used when referring to the source listed in xml,

o +says that we are creating a new resource, it is no longer used in other
places when referring to it

o editTextTextPersonName is the name of the view by which we refer to it - we
can easily rewrite it for an easier name

o layout_width and layout_height define the dimensions of the view

o match_parent according to the size of the parent view in which it is located

e wrap_content - according to the text it contains
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« inputType specifies the type of data that can be inserted into the field - in
this case it is alphanumeric text (defined according to a more detailed
textPersonName template)

« the text represents the content that appears in the field.

3.1.7

Then we add the Button element to the activity. The elements are stored below
each other thanks to the fact that we have defined a vertical layout.

Finally, we will add a TextView into which we will insert the output.

We will overwrite the text content of the inserted items via the view properties (text
item) or in the xml layout file.

Palette Q& — € & OPriel 30~ (@ 02TextMirror & Default (en-us) Attributes Q o —

I Palette

Comman TextView ® A g s 2 (%] button
Plain Text

i Text
Password
Buttons
Password (N...
Widgets E-mail

Layouts Phone

Containers Postal Addre...

Helpers Multiline Text

| Time
Google
Date
Legacy Number
Number (Sig...

Number (De...

ponent Tree

Tt H e

AutoComple...
MultiAutoCo...
CheckedText..

backgroundTint | Z*
L] backgroundTin... v
icon aa

iconPadding

Name

icanTint

iconTintMode hd

strokeCalor

rippleColor
text Click me
F text

contentDescrip...

3.1.8

In order to be able to refer to the TextView into which we want to insert the result, it
is necessary to check whether it has a naming in xml. The layout can finally take the
form of:

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

<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".MainActivity">
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<EditText
android:id="@+id/editText"
android:layout width="match parent"
android:layout height="wrap content"
android:ems="10"
android:inputType="textPersonName"
android: text="" />

<Button
android:id="Q@+id/button"
android:layout width="match parent"
android:layout height="wrap content"
android:text="Click me" />

<TextView
android:id="Q@+id/textView"
android:layout width="match parent"
android:layout height="wrap content"
android: text="--- TextView for result ---" />

</LinearLayout>

3.2 Events

3.2.1
The reaction of interacting (touching) a button can be defined in two ways:

e by adding an onClickListener to the button in the source code,
« by defining a method responding to clicks in the layout xml file.

3.2.2

The first option is to embed the method in the code in the following form (you will
find a description of the individual commands directly in the code):

import androidx.appcompat.app.AppCompatActivity;

import android.os.Bundle;
import android.view.View;
import android.widget.Button;
import android.widget.EditText;
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import android.widget.TextView;
public class MainActivity extends AppCompatActivity {

@Override
protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
// we identify the button we want to activate
Button b = findViewById(R.id.button) ;
b.setOnClicklListener (new View.OnClickListener () {
@QOverride
public void onClick (View view) {// for the onClick
event we define
// we find an element named editText - it's
View,
// so we will redefine it to EditText for
better work
EditText ta = (EditText)
findViewById (R.id.editText) ;
String a = ta.getText().toString(); // we read
what it contains
// we find the element named textView and
redefine it to the type TextView
TextView tv = (TextView)
findViewById(R.id. textView) ;
String b = "";
// we mirrored the input
for (int i=0; i<a.length(); i++) b =
a.substring(i,i+l) + b;
tv.setText(b); // we write the result

)

3.2.3 Source codes of the first solution

MainActivity.java
package com.example.a02_ textmirror;

import androidx.appcompat.app.AppCompatActivity;
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import android.os.Bundle;
import android.view.View;
import android.widget.Button;
import android.widget.EditText;
import android.widget.TextView;

public class MainActivity extends AppCompatActivity ({

@Override
protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
// we identify the button we want to activate
Button b = findViewById(R.id.button) ;
b.setOnClicklListener (new View.OnClickListener () {
@QOverride
public void onClick (View view) {// for the onClick
event we define
// we find an element named editText - it's a
View,
// so we will redefine it to EditText for
better work
EditText ta = (EditText)
findViewById(R.id.editText) ;
String a = ta.getText().toString(); // we read
what it contains
// we find the element named textView and
redefine it to the type TextView
TextView tv = (TextView)
findViewById(R.id. textView) ;
String b = "";
// we mirrored the input
for (int i=0; i<|a.length(); i++) b =
a.substring(i,i+l) + b;
tv.setText(b); // we write the result

)

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



<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|EditText
android:id="@+id/editText"
android:layout width="match parent"

android:
android:
android:
android:

<|Button
android:
android:

layout height="wrap content"
ems="10"
inputType="textPersonName"
text="" />

id="@+id/button"
layout width="match parent"

android:layout_height="wrap content"

android:text="Click me" />

<|TextView
android:id="Q@+id/textView"
android:layout_width="match parent"
android:layout_height="wrap content"
android:text="--- TextView for result ---" />

<|/LinearLayout>

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

<|manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.a02_ textmirror">

<|application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android:roundIcon="@mipmap/ic_launcher round"
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android:supportsRtl="true"
android:theme="@style/Theme.02TextMirror">
<|activity android:name=".MainActivity">
<|intent-filter>
<|action
android:name="android.intent.action.MAIN" />

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

<|/manifest>

3.24
The second option is a bit clearer for a beginner.

The name of the method we want to call after clicking on the button can be defined
in the xml file using the android:onClick attribute, and then this method is
implemented in the activity that contains the button. Either we define its header
manually or by clicking on the alert icon we leave the environment to create its
empty body.

<{EditText
android:id="@+id/editText"
android:layout_width="match_parent"
andreoid:layout_height="wrap_content”
android:ems="18"
android:inputType="textPersonName"

bl android:onClick="afterClick"

9
© Provide feedback on this warning

X Suppress: Add toolsignore="0nClick” attribute
|

Create 'afterClick(View)' in ‘MainActivity'

=" Create onClick event handler it
=" Qverride Resource in Other Configuration... ant"
=" Rearrange tag attributes
%" Remove attribute
E % Inject language or reference iid =

Press Ctrl+ 5hift+ | to open preview

=
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We will then add the necessary code in the application code located in the
MainActivity.java file.

public void afterClick (View view) {

// we find an element named editText - it's a View,

// so we will redefine it to EditText for better work

EditText ta = (EditText) findViewById(R.id.editText) ;

String a = ta.getText() .toString(); // we read what it
contains

// we find the element named textView and redefine it to
the type TextView

TextView tv = (TextView) findViewById(R.id.textView) ;

String b = "";

// we mirrored the input

for(int i=0; i<a.length(); i++) b = a.substring(i,i+1l) +

tv.setText(b); // we write the result

And our first communicating application is ready.

3.2.5 Source code of the second solution

MainActivity.java
package com.example.a02_ textmirror;

import androidx.appcompat.app.AppCompatActivity;

import android.os.Bundle;
import android.view.View;
import android.widget.Button;
import android.widget.EditText;
import android.widget.TextView;

public class MainActivity extends AppCompatActivity ({
@Override
protected void onCreate (Bundle savedInstanceState) {

super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main);
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public void afterClick (View view) ({
// we find an element named editText - it's View,
// so we will redefine it to EditText for better work
EditText ta = (EditText) findViewById(R.id.editText) ;
String a = ta.getText().toString(); // we read what it
contains
// we find the element named textView and redefine it
to the type TextView
TextView tv =
String b = "";
// we mirrored the input
for(int i=0; i<|a.length(); i++) b =
a.substring(i,i+l) + b;
tv.setText (b) ;

(TextView) findViewById(R.id.textView) ;

// we write the result

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_ parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|EditText

android:
android:
android:
android:
android:
android:
android:

<|Button

android:
android:
android:
android:

<|TextView

id="Q@+id/editText"

layout _width="match parent"
layout _height="wrap content"
ems="10"
inputType="textPersonName"
onClick="afterClick"

text="" />

id="@+id/button"

layout _width="match parent"
layout_height="wrap content"
text="Click me" />
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android:id="@+id/textView"

android:layout width="match parent"
android:layout height="wrap content"
android:text="--- TextView for result ---" />

<|/LinearLayout>

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

<|manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.a02 textmirror">

<|application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"
android:roundIcon="@mipmap/ic_launcher round"
android:supportsRtl="true"
android:theme="@style/Theme.02TextMirror">
<|lactivity android:name=".MainActivity">
<|intent-filter>
<|action
android:name="android.intent.action.MAIN" />

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

<|/manifest>

3.3 Intents

3.3.1
Create an application that has two activities and it:
o displays the button in the first activity
« after clicking a button, it shows the second activity where the users can enter

their username and confirm it
o then it returns to the first activity and greets the user.
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3.3.2
Activity layout
The appearance (design, layout) of the activity can be created in several ways:

« by editing the xml in the file associated with the activity and stored in the res
folder

« by switching the display of the xml file to Design, where we see the
appearance of the activity

« through code in a java file without affecting the content placed in the xml
design.

Due to our agreement to create the simplest possible design, we will combine
rewriting the xml (we rewrite the layout to LinearLayout) and inserting views in the
design view (drag to insert the Button element).

g Androidr €3 = ¥ — & activity mainxml € MainActivityjava
< (b et el
[ app = Code =M Split & Design
-l -
™ manifests <?xml version="1.8" encoding="utf-8"2> € Q 0Orie 20 W .
- o < X S
Java c LinearLayout]xmlns:andreid="http://schemas.android.( & =
. : = g
= com.example.double ¢ xmlns:app="http://schemas.android.com/apk/res-alH{ :I Q o =
@ B i Tyl - =
E MainActivity xmlnsitools="http://schemas.android.com/tools" z
9 CETEAIE RATCEE S android:layout_width="match_parent"
3 contexampleoublel: android:layout_height="match_parent”
& q
& res |andrnid:nrientation:"verti:al" | 10:00
- drawable tools:context=" com.example.double_activities.Mair ...
layout Double_activities
mipmap android: layout_width="match_parent" imple Application
® values droid:layout_height=" tent”
£ & Gradle Scrints android:layout_heigl wrap_conten ASK THE NAME
g P android:id="@+id/textView"
:I android:text="Simple Application” />
<Button
£ android:id="@+id/button” "
2 android: layout_width="wrap_content"
Ll android:layout_height="wrap_content” +
o
* android;:text="Ask the name" E _
/> B
= £
2 11
5 8
5 = -

The result can be as in the picture.

3.3.3
Multilingual applications

If you are creating applications that will be localized into other languages, it is
advisable not to insert texts displayed in the system's views directly, but to use
variables, resp. constants. The advantage of this approach is that when localizing,
we only need to rewrite the data in one place or create a separate file of texts for
each language. This is an approach commonly used in the development of other
types of applications.
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Although this is a common approach, we will not use it in the following text for the
sake of code comprehensibility. However, we recommend that you follow it when

creating applications to be used in multiple languages.

1 3.3.4
What would our application look like if we followed this rule?

<TextView
android:layout_width="match_parent"
android: layout_height="wrap_content”
android:id="@+id/textView"

= android:text="Simple Application™ />
Hardcoded string "Simple Application”, should use @string resource

Extract string resource Alt+Shift+Enter More actions... Alt+Enter

By clicking on the hardcoded string, a light bulb will appear indicating the

L L

possibilities of solving a non-standard approach, from which we can select the first
item (Extract string resource), which transforms the fixed string into a variable with
a name that we enter so that in the future we will know which string it represents.

<TextView
android:layout_width="match_parent”
android:layout_height="wrap_content”

android:id="@+id/textView"

-

android:text="Simple Application" />

© Exract string resource

Provige feedback on this warning
4: Add toolsignore="HardcodedText" attribute

Extract Resource X
Resource name: | text_description
Resource value: | Simple Application
Source set: main src/main/res v

File name: strings.xml v

Create the resource in directories:

values +
values-night
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At the same time, we specify the name of the source in which the variable-value
pair will be stored and with which we will refer to it. This source is usually set to
values and can be found in res-values-strings.

5 Androide €3 = X — & activity mainxml o5y strings.xml € MainActivity,java -
@ ——

=z o
= app Edit translations for all locales in the translations editor. Open editor  Hide notification z
= R @
[ ] manifests kresnurces>

Java = <string name="app_name">Double_activities</string>

res <string name="+text_description">Simple Application</string>

drawable <string name="buttonl_text">Ask the name</string>

layout </resources’>
e activity_mainxml

mipmap

* Resource Manager

values

e colorsxml
e» strings.xml
themes (2

Overwriting the values in the resource section also automatically changes the
content of the linked components.

In addition, the code of the design is modified so that the strings in the views
reference the variable defined in the values section.

<TextView
android:layout width="match parent"
android:layout_height="wrap content"
android:id="@+id/textView"
android:text="@string/text_description" />

<Button
android:id="@+id/button"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:text="@string/buttonl_text"
/>

3.3.5
Processing of clicks
We expect the button we have defined to display the next activity, therefore we

define the code that will be called after a click. We will use the system menu to
create a method which name we have defined for the behavior of the onClick event.
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<Button
android:id="@+id/button"
android: layout_width="wrap_content"”
android:layout_height="wrap_content"”
android:text="@string/buttonl_text"

b android:onClick="afterClick"

L~

© Provide feedback on this warning
© Provide feedback on this warning

X Suppress: Add toolsignore="0OnClick” attribute

® Create ‘afterClick(View)" in ‘MainActivity’
¥ Suppress: Add toolsignore="UsingOnClicklnXml|" attribute

Selecting the Create ... option creates a method in the activity code associated with
the layout (MainActivity) and ensures that the event is linked to it.

public void afterClick (View view) {
Intent intent = new Intent (MainActivity.this,
NameActivity.class) ;
startActivityForResult(intent, 1),

To bring up a new window, we will create a new message - intent, which has two
parameters:

« the first parameter is the message source (MainActivity.this), i. e. the
activity from which the message originates,

o the second parameter is the class to be created, in this case the activity to
be run (NameActivity.class)

After creating the message, we send it with the expectation of the result (start
Activity For Result). The function contains as parameters an intent defining what is
to happen and a return identifier, on the basis of which we later identify that this is

the answer to this request. If we called other activities from the activity, each
should have a different identifier.

3.3.6

The second activity of the application

In the application, we do not need to distinguish whether the activity is the main or
secondary, it is still just an activity that we create in a standard way. We need to

create a new activity that we will use to enter the name.

We will create it via the context menu in the java package.
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o Androide €) = 2 — g activity mainxml € MainActivity,java Sl Grilo e GHlEe
5 T Package
= app package com.example.double_activities
=i [ s C++Class
L] manifests y teActivity.class);
java import ... ces C/C++ Source File ' H
5 com.exampladasbias 4 C/C++ Header File alle
£ o vanac I .. .. £ @l
% com.exampl Link C++ Project with Gradle Vector Asset Android TV Blank Activity
g com.exampl 3 Cut Curl+X B§ Kotlin Script = ) :
& res Copy > [ Kotlin Worksheet SEBREAT
i Blank Activity (Requires minSdk >= 23;
- e (= e = Bottom Nevi )
layout — Bottom Navigation Activity
Find Usages Alt+F7 Fragment - E A
@1 3V ginin path, Ctri+ShiftsF | 3t Emtdar i Empy Activity

After rewriting the name in the wizard window and confirming, a new java file will
be created in the java package and a new design file in the res-layout section.

ki Androidwr €3 = & — g activity_mainxml € MainActivity java s activity_namexml € NameActivity java
g app package com.example.double_activities;
;' manifests
java import ...

5 com.example.double_: sy
g € MainActivity — public class NameActivity extends AppCompatActivity {
E € NameActivity
8 N .
’g‘ com.example.double_: @0verride
& com.example.double _: af protected void onCreate(Bundle savedInstanceState) {
in res super.onCreate(savedInstanceState);

drawable setContentView(R.layout.activity_name);

layout ¥

5 activity_mainxml H

es activity_name.xml

mipmap

3.3.7

In the created activity, we define the design and modify the content of the button in
a known way. The activity will contain a Plain Text to enter the name and a Button

to confirm the entry and close the activity.

When using a linear layout, we recommend that you change the layout first and then

insert the views.
We can also try some new features:

o define a hint in the text field that will be lost when you start typing a text,

o define the width of the button using layout_width or just simply resize it with

the mouse,

« define the alignment of the button to the center of the screen by setting the

layout_gravity to the center.

<EditText
android:id="@+id/editText"
android:layout _width="match parent"
android:layout_height="wrap content"
android:hint="write name here" />
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<Button
android:layout width="129dp"
android:layout height="wrap content"
android:layout gravity="center"
android:onClick="afterClick2"
android:text="Send text" />

10:00

Double_activities

SEND TEXT

In order for the button to respond to a click, we must also add an onClick event to it,
with the event that handles it defined in the second activity.

3.3.8
Return response

In order to read the data from the new activity and return it to the first activity, we
need to take a few steps:

o first of all, we get a link to a text field in which the user enters a name so that
we can read the entered text from it,

« create an intent through which we want to return the result (name),

e since it is not an essential resource or target, it can be created without
parameters - we will send it as a return message,

« we add the data we need to transfer to the intent (putExtra),

« the datais entered in pairs as the variable name (my_name) and its value
(from the text field).

public void afterClick2 (View view) ({
EditText myName = (EditText)findViewById(R.id.editText) ;
Intent intentBack = new Intent() ;
intentBack.putExtra("my name",

myName .getText () . toString () ) ;
setResult (RESULT_OK, intentBack) ;
finish () ;
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The setResult command sets or sends the result of the activity from which the
request came - MainActivity and sends information that the communication was
OK even with the whole intent to which we added the values.

The finish() method ends the activity.

3.3.9
Response processing

The NameActivity activity allowed us to read the value entered by the user and
return it to the main activity (MainActivity). We must read and process the return
value.

In the Android framework, a method is defined, which is called when returning from
another activity and ensures the reading of returned values. This is the
onActivityResult() method.

We will adjust it to the required form as follows:

protected void onActivityResult(int requestCode, int
resultCode, Intent data) {
switch (requestCode) {
case 1:
if (resultCode == RESULT OK) {
Bundle returnedData = data.getExtras() ;
String text =
returnedData.getString ("my name") ;
TextView tv = (TextView)
findViewById(R.id. textView) ;
tv.setText ("Hello " + text);
}

break;

}

Since this method is designed to process return values from all activities, it is
necessary to distinguish from which activities the values are returned. We do this
through requestCode, which is the code we entered when calling NameActivity as a
value of 1 (by default, constants are used for better code reading).

To distinguish the values returned from different standard activities, we use the
switch construct, in which we define a separate branch (case) for each case.

if (resultCode == RESULT OK)...
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In case of returning from each activity, it is advisable to check whether the activity
was terminated by confirming the values (and pressing the OK button, which set the
result of the termination as RESULT_OK). The activity could have been terminated
in another way: by closing the window, by clicking on the cancel button or simply by
some exception or disaster.

It only makes sense to read the returned data if the activity ended as expected,
otherwise there would be no data in the incoming intent.

if (resultCode == RESULT OK) {
Bundle returnedData = data.getExtras() ;
String text = returnedData.getString("my name") ;

For the returned data, we will create an instance of the Bundle class, which is used
to obtain the transferred data. In it we find the value corresponding to the name of
the "variable" my_name and insert it into the text string.

TextView tv = (TextView) findViewById(R.id.textView) ;
tv.setText ("Hello " + text);

Finally, we identify the field in which we want to insert the result (TextView) and
insert the downloaded string into it with a greeting.

If you do not have a TextView with the given name, you can insert a new view into
the activity.

<TextView
android:layout_width="match_ parent"
android:layout_height="wrap content"
android:id="@+id/textView"
android:text="@string/text_description" />

The view name represents the android:id property, which is followed by the
mandatory @+id/ label, followed by the name.

3.3.10 Code of the application

MainActivity.java
package com.example.double activities;

import androidx.appcompat.app.AppCompatActivity;

import android.content.Intent;
import android.os.Bundle;
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import android.view.View;
import android.widget.TextView;

public class MainActivity extends AppCompatActivity ({

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main);

public void afterClick (View view) ({
Intent intent = new Intent (MainActivity.this,
NameActivity.class) ;
startActivityForResult(intent, 1) ;

protected void onActivityResult (int requestCode, int
resultCode, Intent data) {
switch (requestCode) {
case 1:
if (resultCode == RESULT OK) {
Bundle returnedData = data.getExtras() ;
String text =
returnedData.getString ("my name") ;
TextView tv =
findViewById(R.id. textView) ;
tv.setText ("Hello " + text);

(TextView)

}

break;

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout_height="match_parent"
android:orientation="vertical"



tools:context="com.example.double activities.MainActivity">

<|TextView
android:layout width="match parent"
android:layout height="wrap content"
android:id="@+id/textView"
android:text="@string/text description" />

<|Button
android:id="@+id/button"
android:layout width="wrap content"
android:layout height="wrap content"
android:text="@string/buttonl text"
android:onClick="afterClick"

/>
<|/LinearLayout>

NameActivity.java
package com.example.double activities;

import androidx.appcompat.app.AppCompatActivity;

import android.content.Intent;
import android.os.Bundle;
import android.view.View;
import android.widget.EditText;

public class NameActivity extends AppCompatActivity {

@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity name) ;

public void afterClick2 (View view) ({

EditText myName =

(EditText) findViewById (R.id.editText) ;
Intent intentBack = new Intent()
intentBack.putExtra ("my name",

myName .getText () . toString () ) ;
setResult (RESULT OK, intentBack);
finish() ;
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activity_name.xml
<|?xml version="1.0" encoding="utf-8"?>

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".NameActivity">

<|EditText
android:id="Q@+id/editText"
android:layout width="match parent"
android:layout height="wrap content"
android:hint="write name here" />

<|Button
android:layout width="129dp"
android:layout_height="wrap content"
android:layout_gravity="center"
android:onClick="afterClick2"
android:text="Send text" />

<|/LinearLayout>

3.3.11 Exercise tasks

1. Create an application that allows you to add two numbers entered in the text
fields and print the whole example (6 + 3 = 9) in a new window. Apply an
adjustment to the field so that only numbers can be inserted (set the inputType
property to number for the text field).
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4.1 Lists

4.1.1

Working with lists is the most common activity when working with mobile devices,
and lists are also necessary means of solving tasks working with databases in any
sense.

The most common requirement of common applications is to display a list from
which the user can choose and ensure an adequate response when clicked.
Because the screen size is usually limited, it is not possible to provide the user with
all the information that is available, so details are usually not displayed until the list
item is clicked.

Due to the fact that this is a very common request, Android has created its own
mechanism to solve such a task with a minimum of code.

4.1.2
ListView

The most common view used to work with lists is ListView.
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Its use is relatively simple, in addition to the elementary list consisting of one piece
of data in one item, it also supports the creation of various structured items
(combination of several record items, images, combination of texts with image,
etc.).

41.3

Create an application that displays a list of tasks to perform along with a
description of how to do it. In the main activity, only display a list that, when
clicked, displays the second activity along with a description of how to perform
the activity.

First we will create an interface - we will insert a ListView element into an empty
activity template (not the whole activity as in some examples) and above it the title:
My tasks.

esy activity_mainxml € MainActivityjava
g Palette Q@ — € & O pixel 30~ (© 04TaskList »
= Common GridLayout
= ListView
TabHost
Buttons .
Relativelayout
Widgets GridView
Layouts
Containers
Helpers
Google
Legacy
4.1.4
Adapter

As with tables and lists in desktop Java, Android displays lists through a
mechanism that separates data from displayed views. The reason for this
approach, and at the same time a great advantage, is that different containers (eg
ListView and GridView) can display the same data in different ways - as a vertical
list or as a table.
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The adapter that ensures the correct connection of views with data is an
intermediary. Provides data from memory to be customized so that the visual
component can read and display it.

data Listview
inRav | EEE  adapter & Co

Although Android has several adapters, the simplest one is usually sufficient -
ArrayAdapter. Technically, it is an adapter modified into a form that transforms an
array (list) of data into TextView elements.

ArrayAdapter<String> myAdapter = new
ArrayAdapter<String>(...) ;

4.1.5

ArrayAdapter is a generic class and can handle arrays of any type defined during
creation. As a result, it calls the toString() method for each field item to display it.

In order to be able to work with data within the application, it is necessary to define
them as class variables (activities). We will have the data stored in two ArrayLists -
one for recording tasks, the other with a description. The task in the i-th position
will correspond to the description in the i-th position.

The introductory code of the class will be in the form in which we create empty lists
and declare ArrayAdapter:

public class MainActivity extends AppCompatActivity {
ArraylList<String> taskArray = new ArraylList<String>();
ArraylList<String> descriptionArray = new
ArrayList<String>() ;
ArrayAdapter<String> myAdapter;

The connection of data to the adapter as well as the insertion of test data should be
realized already when creating the activity, ideally by calling a separate method.

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

prepareData () ;
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4.1.6

After filling the lists with basic tasks and their description, we will create an adapter
for working with strings with the following parameters:

« the first parameter is the context, in our case it represents the activity,

o simple_list_item1 is a template defined for simple display of lists, it is
defined in the system, we do not have to extra work with it,

« allistrepresented by the ArrayList class and containing the data that will be
displayed through the adapter.

private void prepareData() {
// demo data
taskArray.add ("Shopping") ; descriptionArray.add("food,
socks") ;
taskArray.add ("Post office"); descriptionArray.add("pay PO
BOX") ;
taskArray.add ("Get children"); descriptionArray.add("from
kindergarten - please, ours");
// array adapter
myAdapter = new ArrayAdapter<String>(
this,
android.R.layout.simple list item 1,
taskArray) ;

// join to view
ListView myList = (ListView) findViewById(R.id.listView) ;
myList.setAdapter (myAdapter) ;

We will connect the created adapter to the view into which the data from the
ArrayList is to be displayed - to the listView.

It is possible that the ListView that we inserted into the activity does not have an
identifier assigned to it. We will check and, if necessary, set its name via the id
parameter.

<ListView
android:id="@+id/listView"
android:layout _width="match parent"
android:layout height="match_parent" />
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Android Emulator - 4 WVGA_MNexus_S_API_24:5554

04-TaskList

My tasks

Shopping

Post office

Get children

The result of our work is an application that displays data in a list and allows you to

click on them, but the items do not respond to clicks.

4.2 Events in lists

4.2.1
Events in the list

The task of the created list is to display data and respond to clicks. In order for a

view to be able to respond to a click on an item, it needs to have an added listener
capable of handling such a click (the listener is an interface just like in Java). Since

it is not possible to access the ListView items within the xml design proposal, we
must create and connect the listener in the code.

We will create a separate method, which we will call when creating an activity for
loading data and connecting an adapter.

private void addListener () {
AdapterView.OnItemClickListener mMessageClickedHandler
new AdapterView.OnItemClickListener () {
public void onItemClick (AdapterView parent,
View v,
int position,
long id) {
// code to execute when the item is

clicked
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// e.g. ((TextView)v) .setText("selected");

};
ListView myList = (ListView) findViewById(R.id.listView) ;
myList.setOnItemClickListener (mMessageClickedHandler) ;

AdapterView is a view which items are populated through the adapter and it
includes the OnltemClickListener class, which we create an instance of.

In the created instance, we define the onltemClick() method with the prescribed
parameters:

« View is an object that the user clicked on - based on the template used, we
know that it is a TextView,

« position is the position of the item in the list, it will serve us when we want to
know which item in the list was clicked,

« id is the position of the item in the containers (for ArrayAdapter the position
and id are the same)

o the code that we insert into this method is to ensure the opening of a new
activity with the details of the selected item.

4.2.2

We need to send detailed information about the selected task to the new activity,
but the user would certainly welcome the display of the task names. Therefore, we
will send two text data, which we will then display in a user-friendly form.

We already know the principle - we create an intent, add variables with values to it
and send it.

public void onItemClick (AdapterView parent,View v,int
position,long id) {

// intent to open the detail activity

Intent intent = new Intent (MainActivity.this,
DetailActivity.class) ;

// read the data from the array according to the selected
item

String task = taskArray.get(position) ;

String description = descriptionArray.get(position) ;

// put data into intent

intent.putExtra("task", task) ;

intent.putExtra ("description" , description) ;

// show second activity

startActivity (intent) ;
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Finally, we connect the created listener to the ListView.

ListView myList = (ListView) findViewById(R.id.listView) ;
myList.setOnItemClickListener (mMessageClickedHandler) ;

We will not forget to call the created method in the OnCreate() method of the
activity.

protected void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

prepareData() ;
addListener () ;

4.2.3
Getting data when creating an activity

We will create an activity displaying the details of the task in the standard way as
an empty activity with the name e.g. DetailActivity.

Within the displayed data, we can set different font sizes for displaying the task and
its description, or add a button to close the activity, which, however, is not a
standard element in applications for Android OS - activities are closed with the
system button.

€ 8 0O Pil 30 »» Attributes Q & —
@ LT VR T ¢ Q textView?2
Common Attributes
] text Place title here
10:00 =
04-TaskList contentDescription
textAppearance @android:style/Tex | *
Place title here : S——
Flace description here - + fontFamily sans sert =
—_ typeface I
11 textSize 24sp i
] lineSpacingExtra hd
textColor ‘ @android:color/secon
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We will read and display the data we sent from the main activity. The ideal place is
the method of creating an activity which, after setting up the layout, will also fill its
views with the necessary content:

protected void onCreate (Bundle savedInstanceState) ({

super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity detail);

// views into which we display the content

TextView tv_title = (TextView)
findViewById (R.id. textView2) ;

TextView tv_descr = (TextView)
findViewById (R.id. textView3) ;

// we read the intent by which the activity was evoked

Intent intent = getlIntent();

// we read the contents of the submitted variables from
the intent

String task = intent.getStringExtra("task") ;

String descr = intent.getStringExtra ("description") ;

// output

tv_title.setText (task);

tv_descr.setText (descr) ;

Finally, to close the activity without having to return a value, use only the button
with the finish() command.

4.3 Menu

4.3.1

Allow new tasks to be added through the new activity. Use the menu to call it up.
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Android Emulator - 4 WVGA_Nexus S APl 24:5554

My tasks:

About program
Shopping

Post office

Get children

[ 4.3.2

The menu offers an interface for accessing the functions and settings of the
application. Android provides it to us in two basic forms:

o Options Menu - appears at the bottom of the screen when you press the
"Menu" button on your device

o Context Menu - displayed in the center of the screen, activated by holding
your finger on the component, e.g. on the list

For our needs, it will be more appropriate to use the Options menu, for which a
group in the resource was created in advance in older versions of the system,
currently we have to create it via the context menu for res.

= Android € T & — & activity mainxml € MainActivityjava w5 activity_detailxml

%‘ import ...

= app

= :

- manifests . L. L.
i 14 &5 public class MainActivity extends AppCompatActivi
ava
! i 5 Arraylist<String> taskArray = new Arraylist<®

= com.example.a04_tasklist . .

=] i . Arraylist<String> descriptionArray = new Arr:

2 € Detail Activity B .

z ) - 1 ArrayAdaptersStrinas muldantan-

3 € MainActivity : « Kotlin File/Class

3 TEWLE New > Android Resource File

& @ COME  Link C++ Project with Gradle Android Resource Directory

[ - -

- Java (gen Cut Ctrl+X Sample Data Directory
res ;

g Copy » = File
rawa ; :
Bl Paste Cirlsy B Scratch File Ctrl+Alt+Shift+Insert
layout - i
i Find Usages Alt+F7 Directory

We specify the type of object (menu) and the name.
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New Resource File

Eile name: main_menu <:

Resource type: Menu
Root element; menu
Source set: main src/main/res

Directory name;  menu

Available qualifiers:

ﬂ; Country Code

MNetwork Code

A menu subfolder item and a newly named object are created in the res folder.

Android « D = o —
app
manifests
java
com.example.al4d_tasklist
£ DetailActivity
€ MainActivity
com.example.a04_tasklist (andrai
com.example.a04_tasklist (test)
Java (generated)
res
drawable
layout
menu
esy Main_menuxmi
mipmap

values

4.3.3
The content of the menu can be created in the same way as in the case of activity

design either via the GUI or by editing the xml file. The menu with two items will
look like this:
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<?xml version="1.0" encoding="utf-8"?>
<menu
xmlns:android="http://schemas.android.com/apk/res/android">

<item android:id="@+id/menu_add"
android:title="Add task" />
<item android:id="@+id/menu_about"
android:title="About program" />
</menu>

In the Android framework, a menu is created in the onCreateOptionsMenu()
method of the activity that the menu uses. We will add this to our main activity:

43.4

Connecting the menu and code or processing of a click on a menu item is provided
by the onOptionsltemSelected method, into which the selected menu item enters
as a parameter:

» itis enough for us to create the appropriate code for each item
« item names (itemld) are identical to menu.xml

public boolean onOptionsItemSelected (MenuItem item) {
switch (item.getItemId()) {
case R.id.menu_add:
startActivityForResult (new Intent(this,
AddActivity.class) , 1) ;
return true;
case R.id.menu_about:
// just a fading bubble = toast
Toast.makeText (getBaseContext (), "My info",
Toast.LENGTH_SHORT) .show() ;
return true;
default:
return super.onOptionsItemSelected (item) ;

}

The first item invokes a new activity that allows you to insert a new task-description
pair into the task list. The second item displays information about the program,
which we display through a frequently used display element - Toast, which displays
the entered text in the lower half of the screen in a separate rectangle, which is lost
after a short time.
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Toast is also a very useful tool for debugging an application, we can list the values
of variables without affecting other elements in the activities.

4.3.5
Adding an item

By default, a separate activity is used to add data to lists. In our case, it will contain
two edit fields and a button that sends the filled data to the main activity.

Android Emulator - 4 WVGA_Nexus_S_API_24:5554

04-TaskList

The code of the button creates an intent, appends the values from the textfields to
it, returns the value to the main activity, and finally closes the current one.

public void button2Click (View view) {
EditText task =

(EditText) findViewById (R.id.editTextTextPersonName) ;
EditText desc =

(EditText) findViewById (R.id.editTextTextPersonName2) ;
Intent intentBack = new Intent() ;
intentBack.putExtra ("task", task.getText() .toString())
intentBack.putExtra ("description",

desc.getText () .toString()) ;
setResult (RESULT_OK, intentBack) ;
finish() ;

}

We've adapted the name of the method that handles the click on the button to the
name of the button, and we'll continue to use this standardized approach in the
future - so that when you look at the code, it's clear to which button the method
belongs to.
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Unless we have changed the field names, we will keep the original environment-
defined name (editTextTextPersonName...)

4.3.6

Finally, in the main activity, we add the data obtained to the list in the method for
processing the returned results:

protected void onActivityResult(int requestCode, int
resultCode, Intent data) {
switch (requestCode) {
case 1:
if (resultCode == RESULT OK) ({
String task = data.getStringExtra("task") ;
String descr =
data.getStringExtra ("description") ;
// insert into task array
taskArray.add (task) ;
// insert into description array
descriptionArray.add (descr) ;
break;

4.3.7 The code of the application

MainActivity.java
package com.example.a04_tasklist;

import androidx.appcompat.app.AppCompatActivity;

import android.content.Intent;
import android.os.Bundle;

import android.view.Menu;

import android.view.Menultem;
import android.view.View;

import android.widget.AdapterView;
import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget.Toast;
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import java.util.ArrayList;

public class MainActivity extends AppCompatActivity ({
ArrayList<|String> taskArray = new ArrayList<|String>();
ArrayList<|String> descriptionArray = new
ArraylList<|String>() ;
ArrayAdapter<|String> myAdapter;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

prepareData() ;
addListener () ;

private void prepareData() {
// demo data
taskArray.add ("Shopping") ; descriptionArray.add("food,
socks") ;
taskArray.add ("Post office") ;
descriptionArray.add("pay PO BOX") ;
taskArray.add("Get children") ;
descriptionArray.add("from kinder garden - please, our");
// array adapter
myAdapter = new ArrayAdapter<|String>(
this,
android.R.layout.simple list item 1,
taskArray) ;

// join to view

ListView myList = (ListView)
findViewById(R.id.listView) ;

myList.setAdapter (myAdapter) ;

private void addListener () {
AdapterView.OnItemClickListener mMessageClickedHandler

new AdapterView.OnItemClickListener () {
public void onItemClick (AdapterView
parent,View v,int position,long id) {



// intent to open the detail activity
Intent intent = new
Intent (MainActivity.this, DetailActivity.class) ;
// read the data from the array
according to the selected item
String uloha =
taskArray.get (position) ;
String popis =
descriptionArray.get (position) ;
// put data into intent
intent.putExtra("task" ,uloha) ;
intent.putExtra("description" ,popis) ;
// show second activity
startActivity (intent) ;

}i
ListView myList = (ListView)
findViewById(R.id.listView) ;
myList.setOnItemClickListener (mMessageClickedHandler) ;

@Override

public boolean onCreateOptionsMenu (Menu menu) {
getMenulInflater() .inflate (R.menu.main_menu, menu) ;
return true;

public boolean onOptionsItemSelected (MenuItem item) {
switch (item.getItemId()) {
case R.id.menu_add:
startActivityForResult (new Intent(this,
AddActivity.class) , 1) ;
return true;
case R.id.menu_about:
// just a fading bubble = toast
Toast.makeText (getBaseContext(), "My info",
Toast.LENGTH_SHORT) .show() ;
return true;
default:
return super.onOptionsItemSelected (item) ;



protected void onActivityResult (int requestCode, int
resultCode, Intent data) {
switch (requestCode) ({
case 1:
if (resultCode == RESULT OK) {

String task = data.getStringExtra("task") ;
String descr =

data.getStringExtra ("description") ;
// insert into task array
taskArray.add (task) ;
// insert into description array
descriptionArray.add (descr) ;
break;

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_ parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|TextView
android:id="Q@+id/textView"
android:layout_width="match parent"
android:layout_height="wrap content"
android:text="My tasks:" />

<|ListView
android:id="@+id/listView"
android:layout _width="match parent"
android:layout height="match parent" />

<|/LinearLayout>

DetailActivity.java



package com.example.a04_tasklist;
import androidx.appcompat.app.AppCompatActivity;

import android.content.Intent;
import android.os.Bundle;
import android.widget.TextView;

public class DetailActivity extends AppCompatActivity ({

@Override
protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity detail);
// view-y into which we display the content
TextView tv_title = (TextView)
findViewById (R.id. textView2) ;
TextView tv_descr = (TextView)
findViewById(R.id. textView3) ;
// we read the intent by which the activity was evoked
Intent intent = getIntent();
// we read the contents of the submitted variables
from the intent
String task = intent.getStringExtra("task") ;
String descr = intent.getStringExtra('"description") ;
// output
tv_title.setText (task);
tv_descr.setText (descr) ;

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".DetailActivity">

<|TextView
android:id="Q@+id/textView2"
android:layout _width="match parent"



android:layout height="wrap content"
android: text="Place title here"
android:textSize="24sp" />

<|TextView
android:id="Q@+id/textView3"
android:layout width="match parent"
android:layout height="wrap content"
android:text="Place description here" />

<|/LinearLayout>

AddActivity.java
package com.example.a04_ tasklist;

import androidx.appcompat.app.AppCompatActivity;

import android.content.Intent;
import android.os.Bundle;
import android.view.View;
import android.widget.EditText;

public class AddActivity extends AppCompatActivity {

@Override

protected void onCreate (Bundle savedInstanceState)
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity add);

public void button2Click (View view) ({

EditText task = (EditText)

findViewById(R.id.editTextTextPersonName) ;
EditText desc =

(EditText) findViewById (R.id.editTextTextPersonName2) ;
Intent intentBack = new Intent();
intentBack.putExtra ("task",

task.getText () . toString()) ;
intentBack.putExtra ("description",

desc.getText () . toString()) ;
setResult (RESULT_ OK, intentBack) ;
finish() ;



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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".AddActivity">

<|EditText
android:id="@+id/editTextTextPersonName"
android:layout width="match parent"
android:layout height="wrap content"
android:ems="10"
android:hint="Type task"
android:inputType="textPersonName" />

<|EditText
android:id="@+id/editTextTextPersonName2"
android:layout_width="match_ parent"
android:layout_height="wrap content"
android:ems="10"
android:hint="Type description"
android:inputType="textPersonName" />

<|Button

android:id="@+id/button"
android:layout width="126dp"
android:layout_height="wrap content"
android:layout_gravity="center"
android:onClick="button2Click"
android:text="OK"/>

<|/LinearLayout>

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

< |menu
xmlns:android="http://schemas.android.com/apk/res/android">

<|item android:id="@+id/menu_add"
android:title="Add task" />
<|item android:id="@+id/menu_about"
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android:title="About program" />
<|/menu>
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5.1 Simple layout

5.1.1
The basic containers for displaying lists are ListView and GridView.
They represent the most common non-graphical tool in Android applications.

According to their use, they also provide many ways of displaying and manipulating
data, while still separating data from display.

data Listview
inRav | TEEEp | adapter & Co

4

[5.1.2

Although we have already displayed a list in ListView, we will introduce it again for
completeness.

The most suitable data source for simple display is ArrayList or ArrayList <String>.

The layout only requires inserting a ListView into the activity

Android Emulator - 4 WVGA_Nexus_S_API_24:5554

N

05-BasicLayout

Jozko

Misko

Anicka
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5.1.3
We usually define a list as generic.

We fill the data into it with standard commands - the data is only for demonstration,
so that the content of the list is visible.

public class MainActivity extends AppCompatActivity ({
ArrayList<String> myList = new ArrayList<String>();
ArrayAdapter myAdapter;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
fillMyData() ;

Filling the data:

private void fillMyData() ({
myList.add("John") ;
myList.add("Michael") ;
myList.add ("Annie") ;

5.1.4

The adapter that we use to link data to the display component requires information
about:

o display pattern - in this case we will use the built-in one-line "template” -
android.R.layout.simple_list_item_1
« data sources - we will present the created generic list

private void fillMyData() {
myList.add("John") ;
myList.add("Michael") ;
myList.add("Annie") ;

myAdapter = new ArrayAdapter (
this, // context,
usualy activity
android.R.layout.simple list item 1, // display
prescription

75



List Layouts | FITPED

myList // data
source

)

Finally, we will ensure the connection of the adapter to the component to which it
will supply data.

// a link to a view intended for data
ListView lv = (ListView) findViewById(R.id.listView) ;
lv.setAdapter (myAdapter); // connection via adapter to LV

5.1.5
Types of adapters
Android has three different adapters available:
o ArrayAdapter transforms an Array or List
o SimpleAdapter maps and transforms static data
« CursorAdapter expects a list of records (we will use it in the database

section)

Multiple alternatives can often be used to solve the same problem, the choice
depends on the specific situation.

5.1.6 Code of the application

MainActivity.java
package com.example.a05 basiclayout;

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

import android.widget.ArrayAdapter;

import android.widget.ListView;

import java.util.Arraylist;

public class MainActivity extends AppCompatActivity ({
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ArrayList<|String> myList = new ArrayList<|String>();
ArrayAdapter myAdapter;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
fillMyData() ;

private void fillMyData() {
myList.add("Joseph") ;
myList.add("Michael") ;
myList.add ("Annie") ;

myAdapter = new ArrayAdapter (
this, //
context, usualy activity
android.R.layout.simple list item 1, //
display prescription
myList //
data source

)

// a link to a view intended for data

ListView lv = (ListView) findViewById(R.id.listView) ;

lv.setAdapter (myAdapter); // connection via adapter to
Lv

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|ListView
android:layout _width="wrap content"
android:layout _height="wrap content"
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android:id="@+id/listView" />

<|/LinearLayout>

5.2 Multi-column layout

5.2.1
Assignment

Create a layout in which you display data about students and their results from the
programming of the first year.

Let each line contain information about the student, his grade from the first and
second semester.

Android Emulator - 4 WVGA_Nexus_S_API_24:5554

8N

06-ColumnLayout
Student list

Jose A B

Michael C C

Anne E B

Sue E B

5.2.2
ListView as a container for a list will again be part of the activity, but for the content
of its line we will have to define individual components, because it will no longer be

just plain text.

The ListView line will thus represent another container in which we will store and
format individual (essentially arbitrary) components.

Since this is a separate rule (which we can use in other places), we need to create a
new layout for it through a new layout file.

We will create a new file in the layout folder
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Java
com.example.a06_columnlayout 11
' & MainActivity 0o
com.example.a06_columnlayout (androidTest) 13
com New d ¢ Kotlin File/Class
P
e Link C++ Project with Gradle Layout Resource File
draw 3¢ Cut Cirl+X Sample Data Directory
= File
layor  Copy el ) )
2 a 1 paste Culsy B Scratch File Ctrl+Alt+Shift+Insert
Directory

e O Fimd Hlmmmnen Als. T7

and name it accordingly.

MNew Resource File
Eile name: col_list_layout <:
Root element: LinearLayout <::=
Source set: main src/main/res

Directory name:  layout

Available qualifiers:

fq Country Code
MNetwork Code

5.2.3
Layout definition

We define a template for displaying data by creating elements in which the data will
be displayed within one ListView item.

The created template can represent one line or even more of them, we are not
limited by any rules.

We define names and widths for individual objects into which data will be inserted.

The width of the object is calculated as the ratio of the layout_weight parameter to
the sum of all layout_weight.

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
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android:orientation="horizontal"
android:layout width="match parent"
android:layout height="match_ parent">

<TextView android:id="@+id/iteml"
android: text="row_id"
android:layout _height="fill parent"
android:layout width="wrap content"
android:layout weight="2"
/>

<TextView android:id="@+id/item2"
android:text="col 1"
android:layout height="fill parent"
android:layout width="wrap content"
android:layout weight="1"
/>

<TextView android:id="@+id/item3"
android: text="col 2"
android:layout height="fill parent"
android:layout width="wrap content"
android:layout weight="1"
/>

</LinearLayout>

5.2.4
If we want to use the display of data in several components, we need:
o either a custom adapter
o SimpleAdapter, which requires the use of a child of the Map class in the

constructor

It will be easier for us to choose the second option.

5.2.5
Map / HashMap is one of the map implementations that contains key and value
value pairs (we know the principle, we have defined the variable name / variable

content pairs e.g. for transfer between activities within the intent)

In the case of HashMap, the first value (key / variable name) in the list must not be
repeated, which is understandable and acceptable to us.
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The emphasized fact in the definition of HashMap is that the list of data may not be
stored in memory in the same order as it was inserted, which is in our case an
irrelevant information, because the location of elements will be defined through
views

Each map will contain a list of values for one row in the ListView.

The map will contain pairs String, String (name, value), i.e. (name - Jose; PR1 - A;
PR2 - C) or (name - Peter; PR1 - B; PR2 - B).

One map contains all data for one student.

ListView will need a list of such maps (list of students and their results), so we
define an ArrayList of such maps for it.

And at the same time we define the already talked about SimpleAdapter.

public class ColumnLayoutActivity extends AppCompatActivity {
ArraylList<HashMap<String, String>> myList = new
ArrayList<HashMap<String, String>>() ;

SimpleAdapter myAdapter;

5.2.6

Populating the list with instances of the HashMap class consists of the following
steps:

« create a map instance

« inserting all the variables + value pairs, which represent one row of the list,
into the map instance

« inserting the created map instance into the list

e sequence repetition for all students

private void fillMyData() ({

HashMap<String, String> myRow = new HashMap<String,
String>() ;

myRow.put ("name", "Jose") ;

myRow.put ("PR1", "A");

myRow.put ("PR2", "B") ;

myList.add (myRow) ;

myRow = new HashMap<String, String>() ;
myRow.put ("name", '"Michael") ;
myRow.put ("PR1", "C");

myRow.put ("PR2", "C") ;

myList.add (myRow) ;
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myRow = new HashMap<String, String>() ;
myRow.put ("name", "Anne") ;

myRow.put ("PR1", "E");

myRow.put ("PR2", "B");

myList.add (myRow) ;

myRow = new HashMap<String, String>() ;
myRow.put ("name", "Sue") ;

myRow.put ("PR1", "E");

myRow.put ("PR2", "B");

myList.add (myRow) ;

5.2.7
Connecting the adapter

For this type of adapter (SimpleAdapter) we need to define the connection between
data and display elements.

o the from list will contain the name of the variable in the map
« theto list will contain the views in which the respective value is to be
displayed (the name of the element represents its unique integer value)

private void connectMyAdapter () ({
String[] from = new String[]{"name", "PR1", "PR2"};
int[] to = new int[]{R.id.iteml, R.id.item2, R.id.item3};

5.2.8
The adapter then requires:

o data source - defined and filled with ArrayList, it must be a list of maps

« list definition and layout of elements in the ListView row (it is in the layout
file, which we created manually)

o list of fields, from the order in which they are to be drawn from individual
maps (list from)

o list of elements in the layout in the order in which the data defined in from
are to be inserted into them (list to)

myAdapter = new SimpleAdapter (
this, // context, usualy activity
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myList, // datasource

R.layout.col list layout, // rules for visualisation

from, // variable names in
hashmaps

to // names of views in layout

file

via

}

a5

)

// we get a link to the view

ListView lv = (ListView) findViewById(R.id.listView) ;
lv.setAdapter (myAdapter); // connect the data to the LV
the adapter

2.9

The result

After

launching, we get an application that displays the required data, but with a

slightly unsatisfactory design, depending on the number of characters in the name
at first glance.

5

Android Emulator - 4_WVGA_MNexus_S_API_24:5554
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Jose A B
Michael C C
Anne E B
Sue E B

.2.10

Although the layout_weight property works, it is distorted by the layout_width
property (in the case of a horizontal layout), which adjusts it to the size of the
content.

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
android:orientation="horizontal"
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<TextView android:id="@+id/iteml"
android:layout height="fill parent"
android:layout width="wrap content"
android:layout weight="2"
/>
<TextView android:id="@+id/item2"
android:layout height="fill parent"
android:layout width="wrap content"
android:layout weight="1"
/>
<TextView android:id="@+id/item3"
android:layout height="fill parent"
android:layout width="wrap content"
android:layout weight="1"
/>
</LinearLayout>

To make the width of the element depend only on the ratio specified in weight, we
change the layout_width to a constant - 0 dip.

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
android:orientation="horizontal"

<TextView android:id="@+id/iteml"
android:layout_height="fill parent"
android:layout width="0dip"
android:layout weight="2"
/>

<TextView android:id="@+id/item2"

android:layout_height="fill parent"
android:layout width="0dip"
android:layout weight="1"

5.2.11

Result 2

The layout is a bit better at first glance, the only thing that bothers is the text being

too close to the left border.
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Android Emulator - 4 WVGA_MNexus_S_API_24:5554

8N

06-ColumnLayout
Student list
Jose A B
Michael C C
Anne E B
Sue E B

We will modify this transgression by defining the edges of the first TextView:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout ...
android:orientation="horizontal"
<TextView android:id="@+id/iteml"
android:layout_height="fill parent"
android:layout width="0dip"
android:layout marginLeft="10dip"
android:layout weight="2"

/>. ..
And finally:
Android Emulator - 4 WVGA_MNexus_S_API_24:5554
8N
06-ColumnLayout
Student list
Jose A B
Michael C C
Anne E B
Sue E B
5.2.12
DIP
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What is a dip or what are dips?

dip or dp (density-independent pixels) represents the unit of dimensions in Android.
This is actually the equivalent of one pixel with a screen width of 160 pixels.

For a screen with a smaller number of pixels, the number of dips will be converted
to pixels so that the size is reduced, for a screen with a larger number of pixels, it

will be converted to more pixels

The picture shows a circle with 10 dip on different devices. In principle, it is
important to maintain the ratio of the size of the object to the size of the screen.

160 px 320 px 320 px

The conversion can be written relatively easily as
dp = (width in pixels * 160) / screen density
sp (Scaleable pixels) are working on the same principle and are used for fonts.

However, they take their default settings from the font properties, so there may be
variations between the same font size.

5.2.13 Code of the application

MainActivity.java
package com.example.a06_ columnlayout;

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

import android.widget.ListView;
import android.widget.SimpleAdapter;
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import java.util.ArrayList;
import java.util.HashMap;

public class MainActivity extends AppCompatActivity ({
ArrayList<|HashMap<|String, String>> myList = new
Arraylist<|HashMap<|String, String>>() ;
SimpleAdapter myAdapter;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
fillMyData() ;
connectMyAdapter () ;

private void connectMyAdapter () {
String[] from = new String[]{"name", "PR1", "PR2"};
int[] to = new int[]{R.id.iteml, R.id.item2,
R.id.item3};

myAdapter = new SimpleAdapter (

this, // context, usualy activity

myList, // datasource

R.layout.col list layout, // rules for
visualisation

from,

to

)

// we get a link to the view

ListView lv = (ListView) findViewById(R.id.listView) ;

lv.setAdapter (myAdapter); // connect the data to the
LV via the adapter

}

private void fillMyData() ({
HashMap<|String, String> myRow = new HashMap<|String,

String>() ;
myRow.put ("name", "Jose") ;
myRow.put ("PR1", "A");
myRow.put ("PR2", "B") ;

myList.add (myRow) ;



myRow = new HashMap<|String, String>();

myRow.put ("name", "Michael") ;
myRow.put ("PR1", "C") ;
myRow.put ("PR2", "C") ;

myList.add (myRow) ;

myRow = new HashMap<|String, String>();

myRow.put ("name", "Anne") ;
myRow.put ("PR1", "E");
myRow.put ("PR2", "B");

myList.add (myRow) ;

myRow = new HashMap<|String, String>() ;

myRow.put ("name", "Sue") ;
myRow.put ("PR1", "E");
myRow.put ("PR2", "B") ;

myList.add (myRow) ;

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_ parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|TextView
android:id="@+id/textView"
android:layout _width="match parent"
android:layout_height="wrap content"
android: text="Student list"
android: textSize="24sp" />

<|ListView
android:layout_width="match parent"
android:layout_height="match parent"
android:id="@+id/listView"/>

<|/LinearLayout>
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col_list_layout.xml
<|?xml version="1.0" encoding="utf-8"?>

<|LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="horizontal"
android:layout width="match parent"
android:layout height="match parent">

<|TextView android:id="@+id/iteml"
android: text="row_id"
android:layout height="fill parent"
android:layout marginLeft="10dip"
android:layout width="0dip"
android:layout weight="2"
/>

<|TextView android:id="@+id/item2"
android:text="col 1"
android:layout height="fill parent"
android:layout width="0dip"
android:layout weight="1"
/>

<|TextView android:id="@+id/item3"
android: text="col_2"
android:layout_height="fill parent"
android:layout width="0dip"
android:layout weight="1"

/>

<|/LinearLayout>

5.3 Multi-row layout

5.3.1
Organize student data into ListView so that:
o in the first line the students' name will be displayed

o inthe next lines there will be a list of subjects with the name of the subject
and grade
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Android Emulator - 4 WVGA_MNexus_S_API_24:5554
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pro 2: B

5.3.2
Layout definition

The philosophy of the code for filling with demo data is preserved, the application
will differ from the previous one only in the layout definition.

Again, we define a separate xml file for the ListView item layout

For one line we define a vertical layout, which will consist of a text field and two
layouts that place elements next to each other (horizontally)

It is quite common that in one layout we define another (independent) layout with
its own behavior of its elements.

Sue
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Elements of the vertical layout are marked in blue, elements of the horizontal within
the already existing vertical are marked in red.

The code will have, for example: the following form

<?xml version="1.0" encoding="utf-8"°?>
<Linearlayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="match parent"
android:layout height="match parent">

<TextView android:id="@+id/iteml"
android:layout _height="fill parent"
android:layout width="wrap content"
android: textSize="22sp"
android:width="100dp"

/>

<LinearLayout
android:layout width="wrap content"
android:orientation="horizontal"
android:layout_height="fill parent">

<TextView android:id="Q@+id/descr2"
android: text="pro 1:"
android:layout_height="fill parent"
android:layout_width="wrap content"
android: textSize="12sp"
android:width="100dip" />

<TextView android:id="Q@+id/item2"
android:layout_height="fill parent"
android:layout width="wrap content"
android: textSize="12sp"
android:width="100dip" />

</LinearLayout>

<LinearLayout
android:layout_width="wrap content"
android:orientation="horizontal"

android:layout_height="fill parent">

<TextView android:id="@+id/descr3"
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android: text="pro 2:"
android:layout height="fill parent"
android:layout width="wrap content"
android: textSize="12sp"
android:width="100dip" />

<TextView android:id="@+id/item3"
android:layout height="fill parent"
android:layout width="wrap content"
android: textSize="12sp"
android:width="100dip" />
</LinearLayout>

</LinearLayout>

[15.3.3

Connecting the data
The memory structure is the same as in the previous task.

When defining the adapter, we omit descriptive TextViews and fill in only those
containing data.

public class MainActivity extends AppCompatActivity {
ArraylList<HashMap<String, String>> myList = new
ArraylList<HashMap<String, String>>() ;
SimpleAdapter myAdapter;

private void connectMyAdapter () {
String[] from = new String[]{"name", "PR1", "PR2"};
int[] to = new int[]{R.id.iteml, R.id.item2,
R.id.item3};

myAdapter = new SimpleAdapter (

this, // context, usualy
activity

myList, // datasource

R.layout.lines_list layout, // new layout file

from,

to
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// we get a link to the view

ListView lv = (ListView) findViewById(R.id.listView) ;

lv.setAdapter (myAdapter); // connect the data to the
LV via the adapter

}

5.3.4
Visual adjustment

At first glance, a visual transgression strikes the eye - printing texts on the left edge
of the screen.

Android Emulator - 4 WVGA_MNexus_S_API_24:5554
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However, we will not indent each item individually from the left, but we will indent
the entire ListView in activity_main.xml by setting a value for layout_marginLeft.

<ListView
android:layout _width="match parent"
android:layout_height="match_ parent"
android:layout marginLeft="5dp"
android:id="@+id/listView"/>

The result:
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Android Emulator - 4 WVGA_MNexus_S_API_24:5554
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5.3.5 The code of the application

MainActivity.java
package com.example.a07_lineslayout;

import androidx.appcompat.app.AppCompatActivity;

import android.os.Bundle;
import android.widget.ListView;
import android.widget.SimpleAdapter;

import java.util.Arraylist;
import java.util.HashMap;

public class MainActivity extends AppCompatActivity {
ArraylList<|HashMap<|String, String>> myList = new
Arraylist<|HashMap<|String, String>>() ;
SimpleAdapter myAdapter;

@QOverride

protected void onCreate (Bundle savedInstanceState)
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main);
fillMyData() ;
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connectMyAdapter () ;

private void connectMyAdapter () {
String[] from = new String[]{"name", "PR1", "PR2"};
int[] to = new int[]{R.id.iteml, R.id.item2,
R.id.item3};

myAdapter = new SimpleAdapter (

this, // context, usualy activity

myList, // datasource

R.layout.lines list layout, // rules for
visualisation

from,

to

);

// we get a link to the view

ListView lv = (ListView) findViewById(R.id.listView) ;

lv.setAdapter (myAdapter); // connect the data to the
LV via the adapter

}

private void fillMyData() {
HashMap<|String, String> myRow = new HashMap<|String,

String>() ;
myRow.put ("name", "Jose") ;
myRow.put ("PR1", "A") ;
myRow.put ("PR2", "B") ;

myList.add (myRow) ;

myRow = new HashMap<|String, String>() ;

myRow.put ("name", "Michael") ;
myRow.put ("PR1", "C");
myRow.put ("PR2", "C") ;

myList.add (myRow) ;

myRow = new HashMap<|String, String>() ;

myRow .put ("name", "Anne") ;
myRow.put ("PR1", "E");
myRow.put ("PR2", "B") ;

myList.add (myRow) ;

myRow = new HashMap<|String, String>() ;



myRow.put ("name", "Sue");
myRow.put ("PR1", "E") ;
myRow.put ("PR2", "B") ;
myList.add (myRow) ;

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|TextView
android:id="Q@+id/textView"
android:layout width="match parent"
android:layout_height="wrap content"
android:text="Student list"
android:textSize="24sp" />

<|ListView
android:layout_width="match_ parent"
android:layout_height="match_parent"
android:layout _marginLeft="5dp"
android:id="@+id/listView"/>

<|/LinearLayout>

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

<|LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout _width="match parent"
android:layout_height="match_parent">

<|TextView android:id="Q@+id/iteml"
android:layout_height="fill parent"
android:layout_width="wrap content"
android: textSize="22sp"



android:width="100dp"
/>

<|LinearLayout
android:layout width="wrap content"
android:orientation="horizontal"
android:layout _height="fill parent">

<|TextView android:id="@+id/descr2"
android: text="pro 1:"
android:layout height="fill parent"
android:layout width="wrap content"
android: textSize="12sp"
android:width="100dip" />

<|TextView android:id="@+id/item2"
android:layout height="fill parent"
android:layout width="wrap content"
android: textSize="12sp"
android:width="100dip" />

<|/LinearLayout>

<|LinearLayout
android:layout_width="wrap content"
android:orientation="horizontal"
android:layout_height="fill parent">

<|TextView android:id="@+id/descr3"
android: text="pro 2:"
android:layout_height="fill parent"
android:layout_width="wrap_ content"
android: textSize="12sp"
android:width="100dip" />

<|TextView android:id="Q@+id/item3"
android:layout_height="fill parent"
android:layout _width="wrap content"
android: textSize="12sp"
android:width="100dip" />
<|/LinearLayout>

<|/LinearLayout>
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5.4 Grid layout

5.4.1

Arrange the list of students in a grid, so not only below each other, but also next to
each other so that they fit on the screen as much as possible.

Android Emulator - 4_WVGA_MNexus_S_API_24:5554

8N
08-GridLayout
Jose Michael Anne
Sue Evelyn Jose
Adam

5.4.2

If we require the display of a single text data (name), it is sufficient for us to
provide:

o alist of names stored in a list of type ArrayList
« asimple ArrayAdapter that always fills the data into the next item,
regardless of whether the items are below or next to each other

The order in which the items of the display component are filled, which means
whether it is first all the columns in a row and only then the next column, or vice
versa, is given by the component.

public class MainActivity extends AppCompatActivity ({
ArrayList<String> myList = new ArrayList<String>();
ArrayAdapter myAdapter;

5.4.3

Defining the appearance of one item in the grid is not necessary, we just insert the
GridView element into the activity instead of the ListView.
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Of course, it is advisable to set the number of columns, without which one column

would behave the same as the ListView.

<Linearlayout ...>
<GridView

android:layout width="wrap content"

android:layout height="wrap content"

android:id="@+id/gridvView"
android:numColumns="3" />
</LinearLayout>

With a preset appearance:

Iltem 1 [tern 2
Sub ltem 1 Sub ltem 2
ltermn 4 [tem 5

Sub Item 4 Sub Item 5
Iltem 7 [tern 8
Sub ltem 7 Sub ltem 8
Iltem 10 [term 11
Sub ltem 10 Sub ltem 11
lterm 13 tern 14
Sub tem 13 Sub tem 14
ltern 16 [tern 17
Sub tem 16 Sub tem 17
ltem 19 [tern 20
Sub tem 19 Sub ltem 20
Iltem 22 ltern 23
Sub tem 22 Sub ltem 23

[tem 3
Sub tem 3

[tem &
Sub tem &

[tem 9
Sub tem 9

ltem 12
Sub tem 12

tem 15
Sub tem 15

[tern 18
Sub tem 18

Item 21
Sub tem 21

ltem 24
Sub tem 24

5.4.4

The connection between the data and the display component is provided by the

standard simple_list_item_1

public class MainActivity extends AppCompatActivity {
ArrayList<String> myList = new ArrayList<String>() ;

ArrayAdapter myAdapter;
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private void fillMyData () {

myList.add ("Jose") ;
myList.add("Michael") ;

private void connectMyAdapter () {

myAdapter = new ArrayAdapter (
this, // context, usualy activity
android.R.layout.simple list item 1, //

visualisation template

LV via

}

myList // data source
)
// we get a link to the view
GridView gv = (GridView) findViewById(R.id.gridView) ;
gv.setAdapter (myAdapter); // connect the data to the
the adapter

5.4.5 The code of the application

MainActivity.java
package com.example.a08 gridlayout;

import

import
import
import
import
import

import
import

public

androidx.appcompat.app .AppCompatActivity;

android.os .Bundle;
android.widget.ArrayAdapter;
android.widget.GridView;
android.widget.ListView;
android.widget.SimpleAdapter;

java.util .Arraylist;
java.util.HashMap;

class MainActivity extends AppCompatActivity ({

ArrayList<|String> mylList = new ArraylList<|String>();
ArrayAdapter myAdapter;

@Override
protected void onCreate (Bundle savedInstanceState) {

super .onCreate (savedInstanceState) ;
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setContentView (R. layout.activity main);
fillMyData() ;
connectMyAdapter () ;

private void connectMyAdapter () {

myAdapter = new ArrayAdapter (
this, // context, usualy activity
android.R.layout.simple list item 1,
// datasource
myList // rules for visualisation

);

// we get a link to the view

GridView gv = (GridView) findViewById(R.id.gridView) ;

gv.setAdapter (myAdapter); // connect the data to the
LV via the adapter

}

private void fillMyData() {
myList.add("Jose") ;
myList.add("Michael") ;
myList.add ("Anne") ;
myList.add("Sue") ;
myList.add ("Evelyn") ;
myList.add("Jose") ;
myList.add ("Adam") ;

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout_height="match_parent"
tools:context=".MainActivity">

<|GridView
android:layout _width="match parent"
android:layout_height="match_parent"
android:id="@+id/gridView"



android:numColumns="3"/>

<|/LinearLayout>

5.5 Grid layout (images)

[ 5.5.1

Add photos to the students in the grid.

List Layouts | FITPED

Android Emulator - 4 WVGA_Nexus_S_API|_24:5554

8N

5.5.2

In addition to its simple form, GridView is also an element that can display any data

in a two-dimensional and scrollable table.

In principle, our goal is to create a gallery which elements will include an image and

a descriptive text.

Michael

102



List Layouts | FITPED

5.5.3

We will create a standard layout of the activity with GridView and leave it with 3
columns set.

Each grid cell will contain an ImageView and a TextView, e.g. in the following form,
which we define in a separate layout file - lets call it grid_item_layout.xml.

<Linearlayout
android:orientation="vertical"
android:layout width="match parent"
android:layout height="match parent">

<ImageView
android:id="@+id/image"
android:layout width="100dp"
android:layout height="100dp" />

<TextView
android:id="@+id/text"
android:layout width="fill parent"
android:layout_height="wrap content"
android:layout _marginTop="5dp"
android:gravity="center"
android:textSize="12sp" />

</LinearLayout>

The size of the image, to which the content of the image will be adjusted without
further settings, can be 100x100 pixels.

The layout_marginTop parameter for text sets the offset of the text from the image
object so that they are not stuck on top of each other.

5.54
Structure for images

Since we want to display structured information, we will create a separate class
with getters and setters to maintain it.

Bitmap is a class that allows us to store / save bitmap content that we obtain from
any type of bitmap image (jpg, png ...).
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public class Imageltem {
private Bitmap image;
private String title;

public Imageltem(Bitmap image, String title) {
super () ;
this.image image;
this.title = title;

public Bitmap getImage () {
return image;

public void setImage (Bitmap image) ({
this.image = image;

public String getTitle() {
return title;

public void setTitle(String title) {
this.title = title;

5.5.5
List for items

ArrayList is enough for storing data, thanks to which we will be able to use
ArrayAdapter as the default adapter. We declare it in another method, which will
return the list to us as a result of its activities.

We will create a child from it by inheriting, for which we will describe how it should
display the read data. The structure of the image and text is not a standard type for
which an adapter would be ready without the need for modifications.

public class MainActivity extends AppCompatActivity {

// ArrayList<ImageItem> imageItems = new ArrayList<>(); //
- will be created elsewhere

private GridView gridView;

private GridViewAdapter gridAdapter;
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Getting images
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If we do not have a database, the images will probably be stored in files.

In order to make them available to the application, we need to insert them into the

project structure.

Usually, physical copying to the drawable folder in the res section works.

Android ¥ D = & —

« app

manifests

java
com.example.a09gridlayoutimages
€ GridViewAdapter
€ Imageltem
€ MainActivity
com.example.a09gridlayoutimages (androi
com.example.a09gridlayoutimages (test)

% java (generated)

res
drawable
«s1 ic_launcher_background.xmi

21 iIc_launcher_foreground.xml (v24)
- sample_0,jpg (v24)
- sample_1.jpg (v24)
= sample_2,jpg (v24)
- sample_3.jpg (v24)
- sample_4.jpg (v24)
= sample_5jpg (v24)
= sample_6.jpg (v24)
= sample_7.jpg (v24)
layout

w3y activity_main.xml

& grid_item_layout.xml
mipmap

5.5.7

Adding elements to the list

+ | data

Home Share

| M
A

)

]

! |
I !
msample_3

sample_6

v

8 items

1T « Downl...

View

> data

sample_1

sample_4

sample_7

8 items selected 456 KB

Picture Tools

O X

v O

sample_2

sample_5

The fact that we use images is nothing special
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In the standard way, we get the source, decode the image from it, and place itin a
list along with the name.

We will return the list created in this way as a result of our method, which we will
call when creating the adapter. In this way, we want to show a different way of
securing data than by using a class variable.

private Arraylist getData() {
ArraylList<ImageItem> imageItems = new ArrayList<>();
Bitmap b = BitmapFactory.decodeResource (getResources(),
R.drawable.sample 0);
imageItems.add(new ImageItem(b, "Jose"))

b = BitmapFactory.decodeResource (getResources (),
R.drawable.sample 7);
imageItems.add (new ImageItem(b, "Michael")) ;

b = BitmapFactory.decodeResource (getResources (),
R.drawable.sample 1) ;
imageItems.add(new ImageItem(b, "Anne"))

b = BitmapFactory.decodeResource (getResources (),
R.drawable.sample_6) ;
imageItems.add (new ImageItem(b, "Sue"))

b = BitmapFactory.decodeResource (getResources (),
R.drawable.sample_ 3) ;
imageItems.add(new ImageItem(b, "Evelyn")) ;

return imageltems;

5.5.8

GridView adapter

It will be a little more complicated to create an adapter to get the data into the grid.
We know that an adapter is a tool that transforms data from a data structure into a
component and does it item by item (rows, cells) based on the prescription

specified in the layout file.

In this case, we use two items - image and description.
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So we will create our own class for "translation" of data / inflation derived from
ArrayAdapter. For the needs of functionality we will remember:

« context - the activity used, because we refer to it in several places
« layoutResourcelD - xml according to which we display the data in the cell
o ArraylList data - containing a list of data to be displayed

public class GridViewAdapter extends ArrayAdapter ({
private Context context;
private int layoutResourceld;
private Arraylist data = new ArrayList();

5.5.9
Constructor

In almost every derived class, we need to define a constructor, we select one of the
simpler ones, and in it we call the parent and set the already mentioned values.

public GridViewAdapter (Context context, int layoutResourceld,
Arraylist data) {
super (context, layoutResourceld, data);
this.layoutResourceld = layoutResourceId;
this.context = context;
this.data = data;

5.5.10
getView

Overriding the getView() method is necessary because in its body, it provides the
creation of new items in the grid.

It is called when each item is displayed, and the elements defined in the template
are inserted into the grid cell each time it is called.

Part of the method is to check that the object to be displayed is not null. If it is, it
must be inserted - this situation occurs with elements that emerge from above or
below when scrolling.

For filling with content, the so-called holder is used, which contains a list of views
that are in the grid item.

By default, it is defined as a static structure that is part of the adapter.
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static class ViewHolder ({
TextView imageTitle;
ImageView image;

1 5.5.11
getView - code

The whole code of the method has the following form, the explanation is in the
code.

public View getView(int position, View convertView, ViewGroup
parent) {

View cell = convertView;

ViewHolder holder = null;

if (cell == null) { // if a cell is empty
// we get inflater to prepare element
LayoutInflater inflater = ((Activity)
context) .getLayoutInflater () ;
// we get a prescription according to which the cell
should be filled
cell = inflater.inflate(layoutResourceId, parent,
false) ;
// we will create a data space of a new cell in the
memory
holder = new ViewHolder () ;
// we point the holder at the components in the given
cell / row
holder.imageTitle = (TextView)
cell. findViewById (R.id. text) ;
holder.image = (ImageView)
cell. findViewById (R.id.image) ;
// for the list / grid item we set the connection to
the appropriate values
cell.setTag(holder) ;
} else {
// if the cell has already been created, we will only
return the connection to views
holder = (ViewHolder) cell.getTag() ;
}
// in the holder variable are stored components that we
are going to fill

108



List Layouts | FITPED

// we read values from the source

ImageItem item = (ImagelItem)data.get(position) ;
holder.imageTitle.setText (item.getTitle()),; //
holder.image. setImageBitmap (item.getImage()) ;
// returns the prepared row

return cell;

5.5.12
getView - Inflater
In the adapter we get a Layoutinflater, which allows us to adjust the output display.

Layoutinflater class is used to create an instance of the layout of an XML file in the
appropriate View object, a prescription enters from an XML file and creates Views
from it

The getView() process basically consists of only two steps:

o getinflater
e use it to fill the resource

public View getView(int position, View convertView, ViewGroup
parent) {
View cell = convertView;
ViewHolder holder = null;
if (cell == null) { // if the row is empty
// we get the inflater
LayoutInflater inflater = ((Activity)
context) .getLayoutInflater () ;
// and the prescription which defines how the cells
should look like
cell = inflater.inflate(layoutResourcelId, parent,
false) ;

5.5.13
Connecting the adapter

The adapter is ready at this point, we just need to use it to connect the data to the
GridView in MainActivity.
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private void connectMyAdapter () ({
gridView = (GridView) findViewById(R.id.gridView) ;
gridAdapter = new GridViewAdapter (
this,
R.layout.grid item layout,
getData ()
)
gridView. setAdapter (gridAdapter) ;

5.5.14 The code of the application

MainActivity.java
package com.example.al9gridlayoutimages;

import androidx.appcompat.app.AppCompatActivity;

import android.graphics.Bitmap;

import android.graphics.BitmapFactory;
import android.os.Bundle;

import android.widget.GridView;

import java.util.Arraylist;

public class MainActivity extends AppCompatActivity {
private GridView gridView;
private GridViewAdapter gridAdapter;

@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main);
connectMyAdapter () ;

private void connectMyAdapter () ({
gridView = (GridView) findViewById(R.id.gridView) ;
gridAdapter = new GridViewAdapter (
this,
R.layout.grid item layout,
getData ()
)
gridView. setAdapter (gridAdapter) ;

110



private Arraylist getData () {
ArraylList<|ImageItem> imageltems = new
ArrayList<|>() ;
Bitmap b =
BitmapFactory.decodeResource (getResources (),
R.drawable.sample 0);
imageItems.add (new ImageItem(b, "Jose"))

b = BitmapFactory.decodeResource (getResources(),
R.drawable.sample 7);
imageItems.add (new ImageItem(b, "Michael")) ;

b = BitmapFactory.decodeResource (getResources(),
R.drawable.sample 1) ;
imageItems.add (new ImageItem(b, "Anne"))

b = BitmapFactory.decodeResource (getResources(),
R.drawable.sample 6) ;
imageItems.add (new ImageItem(b, "Sue")) ;

b = BitmapFactory.decodeResource (getResources(),
R.drawable.sample_ 3);
imageItems.add (new ImageItem(b, "Evelyn"));

return imageltems;

Imageltem.java
package com.example.al09gridlayoutimages;

import android.graphics.Bitmap;

public class ImageItem ({
private Bitmap image;
private String title;

public Imageltem(Bitmap image, String title) {
super () ;
this.image image;
this.title = title;



public Bitmap getImage () ({
return image;

public void setImage (Bitmap image) ({
this.image = image;

public String getTitle() ({
return title;

public void setTitle(String title) {
this.title = title;

GridViewAdapter.java
package com.example.al9gridlayoutimages;

import android.app.Activity;

import android.content.Context;
import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.widget.ArrayAdapter;
import android.widget.ImageView;
import android.widget.TextView;

import java.util.Arraylist;

public class GridViewAdapter extends ArrayAdapter {
private Context context;
private int layoutResourceld;
private Arraylist data = new ArrayList();

public GridViewAdapter (Context context, int
layoutResourceId, ArraylList data) {
super (context, layoutResourceId, data) ;
this.layoutResourceld = layoutResourceld;
this.context = context;
this.data = data;



static class ViewHolder {
TextView imageTitle;
ImageView image;

public View getView(int position, View convertView,
ViewGroup parent) ({
View cell = convertView;
ViewHolder holder = null;

if (cell == null) { // if a cell is empty
// we get inflater to prepare element
LayoutInflater inflater = ((Activity)
context) .getLayoutInflater () ;
// we get a prescription according to which the
cell should be filled
cell = inflater.inflate(layoutResourceId, parent,
false) ;
// we will create a data space of a new cell in
the memory
holder = new ViewHolder () ;
// we point the holder at the components in the
given cell / row
holder.imageTitle = (TextView)
cell. findViewById (R.id. text) ;
holder.image = (ImageView)
cell. findViewById (R.id.image) ;
// for the list / grid item we set the connection
to the appropriate values
cell.setTag (holder) ;
} else {
// if the cell has already been created, we will
only return the connection to views
holder = (ViewHolder) cell.getTag() ;
}
// in the holder variable are stored components that
we are going to fill
// we read values from the source
Imageltem item = (Imageltem)data.get(position);
holder.imageTitle.setText (item.getTitle()); //
holder. image.setImageBitmap (item.getImage()) ;
// returns the prepared row
return cell;
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activity_main.xml
<|?xml version="1.0" encoding="utf-8"?>

<|LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"

android:layout height="match parent"
tools:context=".MainActivity">

<|GridView
android:layout width="match parent"
android:layout height="match parent"
android:id="@+id/gridview"
android:numColumns="3"/>

<|/LinearLayout>

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_ parent"
android:layout_height="match_parent">

<|ImageView
android:id="@+id/image"
android:layout width="100dp"
android:layout height="100dp" />

<|TextView
android:id="@+id/text"
android:layout_width="fill parent"
android:layout_height="wrap content"
android:layout _marginTop="5dp"
android:gravity="center"
android:textSize="12sp" />

<|/LinearLayout>
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6.1 Database

6.1.1

In order not to have to fill in the data in the lists after each launch of the application,
it is best to use the database tools offered to us directly by the Android operating
system.

The system has an integrated open source database system SQLite, which
supports relational database standards:

¢ SQL
e transactions

Its great advantage is that after startup it needs only about 250 kB for operation.

The database system is part of every Android OS without the need for setup or
administration.

The data stored in the database, which is assigned to your application by default, is
secured and is not accessible to other applications unless we explicitly allow it.

6.1.2
Support of datatypes
As this is a simple system, we pay for its size with minor restrictions.
Provides data types:
e text/ string
e integer/long
« real / double
e blob - saves data in the form in which they arrive

All other types must be converted to these basic ones (e.g. datetime)

When providing data, we can read data of one type as another type, e.g. data from
an int field can be read as String.

6.1.3

Database in the system
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Access to the database is provided at the file system level - data or files with them
are created in the structure at DATA/data/APP_NAME/databases/FILENAME

o DATA - path obtainable from Environment.getDataDirectory()

o APP_NAME - The name of the application
o FILENAME - The name of the database

6.1.4
Assignment: database of students

Create an application capable of working with the student database, including an e-
mail contact and age.

Provide the viewing of the list, adding, editing and deleting records.

6.1.5
Good practice 1

For Android database applications, it is common for table names and field names
to be defined as static constants.

« older approach: in the class where a table is defined, there were constants
for the given table

e new approach: contract class - common container for all application
components - allows the use of constants in all application classes

The definition of a contract-class can take the form of:

public final class MyContract ({
public static class Student {

public static final String TABLE NAME = "students";
public static final String COLUMN_ ID = "id";
public static final String COLUMN NAME = "name";
public static final String COLUMN_ EMAIL = "email";
public static final String COLUMN AGE = "age";
}
// next tables

}
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Good practice 2

For each data entity we define a separate class with constructor, getters and

setters:

public c
private
private
private
private

public
this.
this.
this.
this.

public
public

public
public

public
public

public
public

6.1.7

lass Student {
long ID;
String name;
String email;
int age;

Student (long ID, String name, String email, int age) {
ID = ID;

name = name;

email = email;

age = age;

long getID() { return ID; }

void setID(long ID) { this.ID ID; }

String getName () { return name;}
void setName (String name) { this.name = name; }

String getEmail () { return email; }
void setEmail (String email) { this.email = email; }

int getAge() { return age; }
void setAge(int age) { this.age = age; }

SQLiteOpenHelper

By default,

a child element of the SQLiteOpenHelper class is used to work with the

database, which:

o ensures the creation of a database
o updates the structure in case of version changes
o usually also works with data in a database
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For use in a particular application, it requires the redefining of a pair of methods:

» onCreate() - executes if the database does not exist, ensures its creation

» onUpgrade() - one of the parameters of the database is also its version. If
the structure changes or tables are added, this method makes the
adjustments prescribed by the programmer to ensure the upgrade.

6.1.8

DBHelper

We will create a DBHelper class that will provide the SQLiteOpenHelper functions.

The use and the purpose of each part is described in the code:

public class DBHelper extends SQLiteOpenHelper {
// version - for upgrades
private static final int DATABASE VERSION = 4;
// database name - we use this when creating a new database
// or open it if it already exists
private static final String DATABASE NAME = "students";

public DBHelper (Context context) { // the constructor of the

database
super (context, DATABASE NAME, null, DATABASE VERSION) ;

@Override
public void onCreate (SQLiteDatabase db) ({
// we will return here - now we leave it empty
}
@QOverride

public void onUpgrade (SQLiteDatabase db, int oldVers, int

newVers) {
// the input is the database and information about the

current database version
// and the version number to which we want to upgrade to
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6.1.9

onCreate()

The method ensures that the database is created, provided it does not exist.
If the database already exists in some form, it will not start.

It uses constants defined in contract-class when creating via SQL statements

@Override
public void onCreate (SQLiteDatabase db) {
// every needed table is created here
// — constants are used - from the MyContract class
String SQL CREATE TABLE STUDENT = "CREATE TABLE " +
MyContract.Student.TABLE NAME + " ("
+ MyContract.Student.COLUMN ID + " INTEGER PRIMARY KEY
AUTOINCREMENT, "
+ MyContract.Student.COLUMN NAME + " TEXT, "
+ MyContract.Student.COLUMN EMAIL + " TEXT, "
+ MyContract.Student.COLUMN AGE + " INTEGER )";
db.execSQL (SQL CREATE TABLE STUDENT) ;
}

Contact-class had the form:

public final class MyContract {
public static class Student {

public static final String TABLE NAME = "students";
public static final String COLUMN ID = "id";
public static final String COLUMN_ NAME = '"name";
public static final String COLUMN_EMAIL = "email";
public static final String COLUMN AGE = "age";
}

}

6.1.10

onUpgrade()

The method ensures that the table structure changes between database versions.

The main reason for using it is that the application does not deprive the user of
data. If the user uses the application and it is updated for some reason (and its
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version is upgraded), then the user should not lose the data obtained and saved
through the older versions.

The approach of a programmer who would only create new tables and delete old
ones with data would quickly make him unemployed.

Since the programmer does not know whether the user had a version of one or 10
lower (older), he needs to ensure a gradual transition from the user's version
(oldVers) to the current one (newVers).

The content of the method is therefore usually a description of:

o ifit's version 1 and you're going to 2 do this
o ifitis version 2 and you go to 4 do this etc.

Sometimes fields are added, other times they are removed, or new tables are added
and it is necessary to exchange data between them, etc.

Usually the update is carried out in a chain, e.g. between versions 1 to 4, the
database is first upgraded to version 2, then from 2 to version 3, and finally from 3
to 4. And this approach should be considered when writing code.

6.1.11
onUpgrade() - example

In simple tasks, or in those where we do not want user data (we use a database to
store data needed for the program, not for the user), we simply delete the table and
call the onCreate() method to recreate it.

What is also the case with beginner tasks:

@QOverride
public void onUpgrade (SQLiteDatabase db, int oldVers, int
newVers) {
// we remove the table with this name, if it exists
db.execSQL ("DROP TABLE IF EXISTS " +
MyContract.Student.TABLE NAME) ;
// we create a new table with the defined structure in
onCreate
onCreate (db) ;

}
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6.2 Access to data

6.2.1
DBHelper

DBHelper is a descendant of SQLiteOpenHelper and represents a class that
provides communication with the database.

We can use it in two ways:

« the DBHelper class will only represent the layer making the database
accessible for data operations, i.e. it will not provide operations for adding,
deleting, updating data - on the outside it will only provide access to the
database. In this case, we will need another class, which will already contain
specific operations for working with data.

+DBHelper +DBWorker +Application
+db,
+onCreate +getData +show
+onUpgrade +setDara +change
+getDatabase +addData
tdeleteData

o the DBHelper class can be extended compared to the initial version by
methods working with data => all operations will be integrated into one
class.

+DBHelper +Application

A—
—

+onCreate +show

+0nUDgrade +change
+getDatabase

+getData
+setData

+addData
+deleteData

We will use the first option if we have several different classes for working with
data (e.g. due to the complexity of the application), the second option in the case of
simple applications working with one or a few tables.
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In the current situation, we will use the second alternative.

6.2.2
So we need tools to:

e add student

« return the student data (e.g. based on ID)
« delete student (e.g. based on ID)

« change of student data (e.g. based on ID)

6.2.3
Adding a student

Within DBHelper, we will use the built-in method of the database called insert,
which uses the named pairs of fields + value to insert, which represent the column
into which the data is to be inserted and the data itself.

The input to the method is an instance of the Student class, from which we read the
individual values and prepare them for insertion into the database.

The ID entry is ignored, the database inserts it automatically

public void addStudent (Student s) {
// I create a map of values - column name + value
ContentValues values = new ContentValues() ;
values.put (MyContract.Student.COLUMN NAME, s.getName());
values.put (MyContract.Student.COLUMN EMAIL, s.getEmail());
values.put (MyContract.Student.COLUMN AGE, s.getAge());

// I get access to the database
SQLiteDatabase db = getWritableDatabase () ;
// I add a new line, where the return value is the ID
(primary key), which got assigned to the new record
long newRowId = db.insert(
MyContract.Student.TABLE NAME, // nazov tabulky
null, // if we use
FeedEntry.COLUMN NAME NULLABLE,
// values of empty fields are null,
// if I use null, nothing will be in
there
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values); // the defined map of values
db.close() ;

6.2.4
Obtaining student data

We will acquire the student data on the basis of their ID, other procedures (e.g.
name, e-mail, etc.) are very similar, but they do not always guarantee the
unambiguous acquisition of the right person.

public Student getStudent (long ID) {
// I get database access
SQLiteDatabase db = getWritableDatabase() ;

// list of arrays to acquire
String[] projection=
{MyContract.Student.COLUMN NAME,6 MyContract.Student.COLUMN EMAI
L, MyContract.Student.COLUMN AGE};

String selection = MyContract.Student.COLUMN ID; //
array in the condition (WHERE)
String[] selectionArgs = {""+ID}; // list of values

for the condition

Cursor c = db.query (
MyContract.Student.TABLE NAME, // the table for

the query
projection, // lust if arrays for return
selection, // WHERE is going to be above this
column
selectionArgs, // values for the WHERE condition
null, // fields for GROUP BY
null, // HAVING
null ); // sort order
6.2.5
Cursor

An instance of the Cursor class is the result of a query and represents a pointer that
points to exactly one line of the query result (list of records).
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In this way, Android can buffer data relatively efficiently - it does not need to load
the entire result at once, but allows the user to move through the list through the
cursor and keep in memory only what it needs

methods:

o c.getCount() - number of list elements

« c.moveToFirst() - move to the first record

o c.moveToNext() - move to the next record

» c.isAfterLast() - check if the last record was read

« c.get*() methods: getLong (columnindex), getString (columnindex) - return
value from the column with the given sequence number

The use of Cursor must be closed after finishing the work - c.close().

6.2.6
Reading students’ data

We assume that the cursor in our case contains only one result - a student with the
required ID.

Student s = new Student(ID,

c.getString(c.getColumnIndex (MyContract.Student.COLUMN NAME)
),

c.getString(2),

c.getInt (c.getColumnIndex (MyContract.Student.COLUMN AGE)) ;

c.close(); // closing the cursor
db.close(); // closing the database
return s; // return the filled instance of the student

}

The column index number is used as an argument to retrieve data from a column
using the getX() methods.

However, relying on the fact that the sequence number of the column will always be
the same even after changes to the table is quite risky, so it is more appropriate to
use the method to find the sequence number by the name of the column.

Via getColumnindex(column_name) we find the index number of the column in the
query and use it as an argument for the getX function.
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6.2.7
Deleting a student

Again, we will use the built-in method to delete the record according to the
condition:

public void deleteStudent(int ID) {

// standard approach

db.delete (
MyContract.Student.TABLE NAME, // name of the
table
MyContract.Student.COLUMN ID + "=" +ID, // condition
null) ; // list of
parameters

// approach with parameters (more secure)
db.delete (
MyContract.Student.TABLE NAME, // table name
MyContract.Student.COLUMN ID + "= ?", // condition with
parameter
new String[] { ""+ID }); // value of parameter

6.2.8
Updating students data
Approaches to changing the data can be different.

Suppose we have a student's ID stored in the student instance, which is identical to
the corresponding ID in the database, and in addition the instance contains new
values for name, email, and age.

What we need to ensure in this case is updating the content of the individual fields
for the given ID.

Again, we will use the built-in method (update) similar to the previous one:

public void updateStudent (Student s) {
// we create a map of values - name of column + value
ContentValues values = new ContentValues() ;
values.put (MyContract.Student.COLUMN NAME, s.getName())
values.put (MyContract.Student.COLUMN EMAIL, s.getEmail())

126



Databases | FITPED

values.put (MyContract.Student.COLUMN AGE, s.getAge());

// get access to the database
SQLiteDatabase db = getWritableDatabase () ;
db.update (
MyContract.Student.TABLE NAME, // table
name
values, // defined pair values
MyContract.Student.COLUMN ID + "= 2", //
condition with parameter
new String[] { ""+s.getID() }); // value of
parameters
db.close(); // closing the database

6.2.9
Why don't we use SQL?
We can use SQL through the rawQuery() and execSQL() methods, but we risk:
« error rate: if a semicolon occurs in the SQL text, some of the statements
after it are "silently ignored"
e security: easier to get into raw SQL than into parameters which contents are
secured

e current trends: database manipulation is increasingly common at the object
level than at the relational level

6.2.10
Displaying of data

Although we have an application capable of working with data in a database, we do
not see it. In order to test what we have created, we need to ensure:

o filling the data
» displaying datain a list (ListView)

6.2.11

Filling the data
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We can create a method that runs after creating the application, preparing the
database via DBHelper, and populating the table:

public class MainActivity extends AppCompatActivity ({
// getting the instance, which has access to the database
// and I will use it in the activity
DBHelper dbh = new DBHelper (this) ;

private void PrepareStudents () ({
// id in these three are irrelevant
// we dont use them when adding Students
dbh .addStudent (new Student (1, "Mike", "mm", 15));
dbh.addStudent (new Student (2, "Sue", "mm", 17));
dbh .addStudent (new Student (3, "Peter", "mm", 16)) ;
// here the data will change for the student with the
entered ID with the entered values
dbh .updateStudent (new Student (3, "Peterson", "mm", 14));

6.2.12
List for visualization

In the case of a simple list of students, it is enough to create an ordinary list from
the data from the database, which we get as a return value for ListView and
ArrayAdapter.

public class DBHelper extends SQLiteOpenHelper {

public Arraylist<String> getStudentNames () {
// the creation of a list of strings, which are filled
with names
ArraylList<String> zoznam = new ArrayList<String>() ;
SQLiteDatabase db = getWritableDatabase(); // access to
database
Cursor c¢ = db.rawQuery( // reading the records from the
table
"select * from " + MyContract.Student.TABLE NAME,
null) ;
if (c.moveToFirst()) { // if we can move to the first
record - it's not empty
do { // we are adding to the list
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zoznam.add (c.getString (c.getColumnIndex (MyContract.Stud
ent.COLUMN NAME))) ;
} while (c.moveToNext()); // while another record exists

}

c.close();
db.close(); // we close the cursor and the database
return zoznam; // we return the list

6.2.13
Connection to the adapter
We will provide it in the MainActivity activity:

public class MainActivity extends AppCompatActivity {
DBHelper dbh = new DBHelper (this) ;
ArrayAdapter myAdapter;

private void connectAdapter () ({
// we use the predefined template of one item list

myAdapter = new ArrayAdapter (this,
android.R.layout.simple list item 1,
dbh.getStudentNames () ); // list<String> of

students
ListView lv = (ListView) findViewById(R.id.listView) ;
lv.setAdapter (myAdapter) ;

6.2.14
The result
The result in the form of displaying entries in the list is now a real thing.

Although the entries inserted at the start of the application are added every time it
is started, they are not lost when it is closed and started as it was in the previous
chapters.

The constant increase is due to calling the method to add students each time the
application is started.
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Android Emulator - 4 WVGA_Nexus_S_API_24:5554

N

10-DBStudentBasic

Mike

Sue

Mike

Sue

6.2.15 The code of the application

MainActivity.java
package com.example.alO_dbstudentbasic;

import androidx.appcompat.app.AppCompatActivity;

import android.os.Bundle;
import android.widget.ArrayAdapter;
import android.widget.ListView;

public class MainActivity extends AppCompatActivity {
ArrayAdapter myAdapter;
// I get the instance, which has access to the database
DBHelper dbh = new DBHelper (this) ;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main);
PrepareStudents() ;
connectAdapter () ;

private void PrepareStudents () {
dbh.addStudent (new Student(l,"Mike","mm" ,615)) ;
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dbh.addStudent (new Student(l,"Sue", "mm@ukf.dk",21)) ;

private void connectAdapter () ({

//1I use the predefined scheme for one-item layout

myAdapter = new ArrayAdapter (this,
android.R.layout.simple list item 1,
dbh.getStudentNames () ); // list<|String> of

students
ListView lv = (ListView) findViewById(R.id.listView) ;
lv.setAdapter (myAdapter) ;

MyContract.java
package com.example.alO dbstudentbasic;

public final class MyContract {

public static class Student {

public static final String TABLE NAME = "students";
public static final String COLUMN_ID = "id";
public static final String COLUMN NAME = "name";
public static final String COLUMN_EMAIL = "email";
public static final String COLUMN AGE = "age";
}
}
Student.java

package com.example.alO_dbstudentbasic;

public class Student {
private long ID;
private String name;
private String email;
private int age;

public Student(long ID, String name, String email, int
age) {
this.ID = ID;
this.name = name;
this.email = email;
this.age = age;



public long getID() {
return ID;

public void setID(long ID) {
this.ID = ID;

public String getName () ({
return name;

public void setName (String name) {
this.name = name;

public String getEmail () {
return email;

public void setEmail (String email) ({
this.email = email;

public int getAge() {
return age;

public void setAge (int age) {
this.age = age;

@Override
public String toString() {
return "Student{" +
"ID=" + ID +
", name='" + name + '\'' +
", email="'" + email + '\'' +
", age=" + age +

DBHelper.java
package com.example.alO_dbstudentbasic;



import android.content.ContentValues;

import android.content.Context;

import android.database.Cursor;

import android.database.sqglite.SQLiteDatabase;
import android.database.sqlite.SQLiteOpenHelper;
import android.util.Log;

import java.util.ArrayList;

public class DBHelper extends SQLiteOpenHelper {

// version - due to upgrades

private static final int DATABASE VERSION = 1;

//database name - the database is created using this, if
it doesn't exist

// or open if exists

private static final String DATABASE NAME = "students";

public DBHelper (Context context) { // the constrctor of
the database
super (context, DATABASE_NAME, null, DATABASE_VERSION);

@QOverride
public void onCreate (SQLiteDatabase sqgLiteDatabase) {
// every table is created here

// — constants are used from the classes of the
defined tables
String SQL_CREATE_TABLE_STUDENT = "CREATE TABLE " +

MyContract.Student.TABLE NAME + " ("
+ MyContract.Student.COLUMN ID + " INTEGER
PRIMARY KEY AUTOINCREMENT ,"
+ MyContract.Student.COLUMN NAME + " TEXT, "
+ MyContract.Student.COLUMN EMAIL + " TEXT, "
+ MyContract.Student.COLUMN AGE + " INTEGER

Log.d("",SQL CREATE TABLE STUDENT) ;
sqLiteDatabase.execSQL (SQL CREATE TABLE STUDENT) ;
Log.d(" m" ’ "ok") ;

@Override



public void onUpgrade (SQLiteDatabase sqlLiteDatabase, int

i, int il) {

// we delete the table with this name, if it exists

sqLiteDatabase.execSQL ("DROP TABLE IF EXISTS " +
MyContract.Student.TABLE NAME) ;

// we recreate the table based on the structure
defined in onCreate

onCreate (sqlLiteDatabase) ;

public void addStudent (Student s) ({
// we create a map of values - column name + value
ContentValues values = new ContentValues() ;
values.put (MyContract.Student.COLUMN NAME,
s.getName()) ;
values.put (MyContract.Student.COLUMN EMAIL,
s.getEmail ()) ;
values.put (MyContract.Student.COLUMN AGE, s.getAge());

// getting access to the database
SQLiteDatabase db = getWritableDatabase () ;
// I enter a new row, while the return value is the ID
// (Primary key), which was assigned to the new record
long newRowId = db.insert(
MyContract.Student.TABLE NAME, // name of the
table
null, // if we use
FeedEntry.COLUMN NAME NULLABLE,
// values of empty textfields will be null
// if we use null, nothing will be in there
values); // defined pairs - values
db.close() ;

public Student getStudent (long ID) ({
// access to the database
SQLiteDatabase db = getWritableDatabase() ;

// list of fields to select

String[] projection=
{MyContract.Student.COLUMN NAME,6 MyContract.Student.COLUMN EMAT
L, MyContract.Student.COLUMN AGE};

String selection = MyContract.Student.COLUMN ID;
// the condition (WHERE)



String[] selectionArgs = {""+ID}; // list of
values for the condition

Cursor c = db.query (

MyContract.Student.TABLE NAME, // table for
the query

projection, // the fields we want to be
returned

selection, // WHERE will be here

selectionArgs, // values for the WHERE
condition

null, // fields for GROUP BY

null, // HAVING

null ); // sort order

Student s = new Student(ID,

c.getString(c.getColumnIndex (MyContract.Student.COLUMN NAME)),
c.getString(2),

c.getInt (c.getColumnIndex (MyContract.Student.COLUMN AGE))) ;

c.close(); // closing the cursor
db.close(); // closing the database
return s; // return the instance of the Student

object
}

public void deleteStudent (int ID) {
// access to the database

SQLiteDatabase db = getWritableDatabase () ;

// delete with parameters (more secure)

db.delete (
MyContract.Student.TABLE NAME, // table
name
MyContract.Student.COLUMN ID + "= ?", //

condition with parameter

new String[] { ""+ID }); // values of
parameters

db.close(); // closing the database

public void updateStudent (Student s) {
// we create a map of values - column name + value



ContentValues values = new ContentValues() ;

values.put (MyContract.Student.COLUMN NAME,
s.getName()) ;

values.put (MyContract.Student.COLUMN EMAIL,
s.getEmail ()) ;

values.put (MyContract.Student.COLUMN AGE, s.getAge());

// access to the database
SQLiteDatabase db = getWritableDatabase() ;
db .update (
MyContract.Student.TABLE NAME, // name
of the table
values, // defined field pairs - value
MyContract.Student.COLUMN ID + "= 2", //
condition with parameter
new String[] { ""+s.getID() }); // value of
parameters
db.close(); // closing the database
}
public ArraylList<|String> getStudentNames () {
// list of strings with names
ArraylList<|String> mylList = new ArrayList<|String>() ;

// access to the database
SQLiteDatabase db = getWritableDatabase () ;

// reading the data from the table
Cursor c = db.rawQuery("select * from " +
MyContract.Student.TABLE NAME, null) ;

if (c.moveToFirst()) { // if we can move to the start
do { // we will be adding to the list

myList.add (c.getString(c.getColumnIndex (MyContract.Student.COL
UMN_NAME)) ) ;

} while (c.moveToNext()); // while we can move to
the next item

}

c.close(); // closing the cursor
db.close(); // closing the database
return myList; // returning the list
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activity_main.xml
<|?xml version="1.0" encoding="utf-8"?>

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:orientation="vertical"
android:layout height="match parent"
tools:context=".MainActivity">

<|ListView
android:layout_width="match_ parent"
android:layout_height="match_parent"
android:id="@+id/listView" />

<|/LinearLayout>

6.3 The visualisation of the table contents

6.3.1
Multi-item layout

Create a design that displays all the information about the students, not just the
name.

Android Emulator - 4 WVGA_Nexus_S_API_24:5554

8N

11-DBStudentComplex

Mike
mike@gmail.com
15

Sue

mm@ukf.dk

21

Peter
peter@yahoo.hu
25
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6.3.2

We can use the SimpleAdapter known from previous lessons to provide data, which
allows us to fill ListView items with multiple lines or views.

We therefore define the appearance of one ListView item via a layout file, e.g.
list_layout.

<Linearlayout
xmlns:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical"
android:layout width="match parent"
android:layout height="match parent">

<TextView android:id="@+id/id1l"
android:layout height="fill parent"
android:layout width="wrap content"
android:visibility="gone" />

<TextView android:id="@+id/namel"
android:layout height="fill parent"
android:layout width="wrap content"/>

<TextView android:id="Q@+id/emaill"
android:layout_height="fill parent"
android:layout width="wrap content"/>

<TextView android:id="@+id/agel"
android:layout_height="fill parent"
android:layout width="wrap content"/>

</LinearLayout>

We will need the ID item to identify the record, but it is not advisable to see it - we
will set it to invisible via the visibility parameter set to gone.

6.3.3

In order to use the SimpleAdapter, we first need to prepare the data in the form of a
map (HashMap).

We will create a method that returns a list of maps as part of DBHelper:

public List<HashMap<String, String>> getStudents () {
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SQLiteDatabase db = getWritableDatabase(); // access to
database
// declaration of hashmaps that the SimpleAdapter needs
List<HashMap<String, String>> mylist = new
ArrayList<HashMap<String, String>>();
// we get the cursor to the result of the query entered
directly
Cursor c = db.rawQuery("select * from " +
MyContract.Student.TABLE NAME, null);
if (c.moveToFirst()) { // if we can move to the start = a
result exists
do { // we create a new map
HashMap<String, String> map = new HashMap<String,
String>() ;
// we insert values from the query fields into the
fields with the specified names
map.put("id",
c.getString(c.getColumnIndex (MyContract.Student.COLUMN ID))) ;
map .put ("name",
c.getString(c.getColumnIndex (MyContract.Student.COLUMN NAME)))

.
4

map.put ("email" ,c.getString(c.getColumnIndex (MyContract.Studen
t.COLUMN_ EMAIL))) ;
map .put("age",
c.getString(c.getColumnIndex (MyContract.Student.COLUMN AGE))) ;
mylist.add(map); // we add the map to the list
} while (c.moveToNext()); // if there are more, we
continue, if not, the loop ends here
}
c.close(); db.close(); // we close the cursor and database
return zoznam; // we return the list of maps for the
SimpleAdapter

}

[16.3.4

The display of items in the ListView itself is in charge of a suitably configured
SimpleAdapter:

We create lists from (from where to get values) and to (where to insert them)
directly in the command to create an adapter by naming the values of the list.

public class MainActivity extends AppCompatActivity {
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SimpleAdapter myAdapter;
DBHelper dbh = new DBHelper (this); // access to database

private void connectAdapter () {
myAdapter = new SimpleAdapter (
this,
// we get the list of maps = information
about the students
dbh.getStudents() ,
// the information is added to this layout
R.layout.list layout,
// name of the keys/variables from the
created map
new String[] { "id", "name", "age","email"},
// the content of the variables are added to
these elements
new int[] {R.id.idl, R.id.namel, R.id.agel,
R.id.emaill }
)
ListView lv= (ListView)findViewById(R.id.listView) ;
lv.setAdapter (myAdapter) ;

6.3.5

Discussion

This solution is correct, but it does not correspond to the characteristics of
application development, which we are used to when working with Android. Until
now, it was true that frequently performed operations can be secured with a

minimum amount of code ...

... and working with a database to display values from the database to lists seems
to be a common operation.

6.3.6 The code of the application
MainActivity.java
package com.example.all dbstudentcomplex;

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

import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget.SimpleAdapter;

public class MainActivity extends AppCompatActivity ({
SimpleAdapter myAdapter;
// instance that has access to the database
DBHelper dbh = new DBHelper (this) ;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
PrepareStudents() ;
connectAdapter () ;

private void PrepareStudents () ({
dbh.addStudent (new
Student (1, "Mike", "mike@gmail.com",15)) ;
dbh.addStudent (new Student(2,"Sue", "mm@ukf.dk",21)) ;
dbh.addStudent (new
Student (3, "Peter" , "peter@yahoo.hu",b25)) ;

}

private void connectAdapter () ({
myAdapter = new SimpleAdapter (
this,
dbh.getStudents () ,// we get the list of maps =
needed information about the students
R.layout.list layout, // the information is
added to this layout
new String[] { "id", "name", "age",b"email"}, //
names of key/value pairs
// from the created map
new int[] {R.id.idl, R.id.namel, R.id.agel,
R.id.emaill } // the content of
// the variables
// to be displayed in these containers
)
ListView lv= (ListView) findViewById (R.id.listView) ;
lv.setAdapter (myAdapter) ;



MyContract.java

package com.example.all dbstudentcomplex;

public final class MyContract {

public static class Student {

public
public
public
public
public

Student.java

static
static
static
static
static

final
final
final
final
final

String TABLE NAME = "students";
String COLUMN ID = "id";

String COLUMN NAME = "name";
String COLUMN EMAIL = "email";
String COLUMN AGE = "age";

package com.example.all dbstudentcomplex;

public class Student {
private long ID;
private String name;
private String email;
private int age;

public Student(long ID, String name, String email, int

age) {

this.ID = ID;
this.name = name;
this.email =

this. age

email;

= age;

public long getID() {
return ID;

public void setID(long ID) {

this.ID = ID;

public String getName () ({
return name;



public void setName (String name) {

this.name = name;

public String getEmail () {

return email;

public void setEmail (String email) ({

this.email = email;

public int getAge () {

return age;

public void setAge (int age) {

this.age = age;

@QOverride
public String toString() {

return "Student{" +
"ID=" + ID +
", name='" + name + '\'' +
", email="" + email + '\'' +
", age=" + age +

DBHelper.java
package com.example.all dbstudentcomplex;

import
import
import
import
import
import

import
import
import

android.content.ContentValues;
android.content.Context;
android.database.Cursor;
android.database.sqglite.SQLiteDatabase;
android.database.sqlite.SQLiteOpenHelper:;
android.util.LlLog;

java.util .Arraylist;
java.util .HashMap;
java.util.List;



public class DBHelper extends SQLiteOpenHelper ({
// version - due to upgrades
private static final int DATABASE VERSION = 1;

// name of the database - used to create the database if
it doesn't exists

// or open, if it does
private static final String DATABASE N = "students";

public DBHelper (Context context) { // the constructor of
the database

super (context, DATABASE NAME, null, DATABASE VERSION) ;

@QOverride
public void onCreate (SQLiteDatabase sqgLiteDatabase) {
// every table is created here

// — constants are used from the specified structure
of the table
String SQL_CREATE_IABLE_STUDENT = "CREATE TABLE " +

MyContract.Student.TABLE NAME + m"

+ MyContract.Student.COLUMN_ ID + " INTEGER
PRIMARY KEY AUTOINCREMENT ,"
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+ MyContract.Student.COLUMN NAME + " TEXT, "
+ MyContract.Student.COLUMN_ EMAIL + " TEXT, "

+ MyContract.Student.COLUMN AGE + " INTEGER

Log.d("",SQL CREATE TABLE STUDENT) ;
sqlLiteDatabase.execSQL (SQL CREATE TABLE STUDENT) ;
Log.d(" " , "ok") ,.

@Override
public void onUpgrade (SQLiteDatabase sqLiteDatabase, int
i, int i1){
// delete the table with this name if it exists
sgliteDatabase.execSQL ("DROP TABLE IF EXISTS " +
MyContract.Student.TABLE NAME) ;
// we recreate the table based on the structure
defined in onCreate
onCreate (sqlLiteDatabase) ;



public void addStudent(Student s) {
// we create the map of values - column name + value

ContentValues values = new ContentValues() ;
values.put (MyContract.Student.COLUMN NAME,

s.getName ()) ;
values.put (MyContract.Student.COLUMN EMAIL,

s.getEmail()) ;
values.put (MyContract.Student.COLUMN AGE, s.getAge());

// we get access to the database
SQLiteDatabase db = getWritableDatabase () ;
// we create a new row, where the return value is the
ID (primary key), which was assigned to
the new record
long newRowId = db.insert(
MyContract.Student.TABLE NAME, // name of the
table
null, // if we use
FeedEntry.COLUMN NAME NULLABLE,
// values for empty textfields are null,
// if we use null, nothing will be in there
values); // defined pairs - values

db.close() ;

public Student getStudent (long ID) {
// access to the database
SQLiteDatabase db = getWritableDatabase () ;

// list of fields to select

String[] projection=
{MyContract.Student.COLUMN_ NAME,6 MyContract.Student.COLUMN EMAT
L, MyContract.Student.COLUMN AGE};

String selection = MyContract.Student.COLUMN ID;
// fields in the condition (WHERE)

String[] selectionArgs = {""+ID}; // list of
values for the condition

Cursor c = db.query (
MyContract.Student.TABLE NAME, // table for

the query
projection, // list of fields to return

selection, // WHERE will be here



selectionArgs, // values for the WHERE

condition
null, // fields for GROUP BY
null, // HAVING
null ); // sort order

Student s = new Student(ID,

c.getString(c.getColumnIndex (MyContract.Student.COLUMN NAME) ),
c.getString(2),

c.getInt (c.getColumnIndex (MyContract.Student.COLUMN AGE))) ;

c.close(); // closing the cursor
db.close(); // closing the database
return s; // return the instance of the Student

object
}

public void deleteStudent (int ID) {
// accessing the database
SQLiteDatabase db = getWritableDatabase () ;

// delete with parameters (more secure)
db.delete (
MyContract.Student.TABLE NAME, // name
of the table
MyContract.Student.COLUMN ID + "= 2", //
condition with parameters
new String[] { ""+ID }); // values of
parameters
db.close(); // closing the database

public void updateStudent (Student s) {
// creating a map of values - column name + value
ContentValues values = new ContentValues() ;
values.put (MyContract.Student.COLUMN NAME,
s.getName()) ;
values.put (MyContract.Student.COLUMN EMAIL,
s.getEmail ()) ;
values.put (MyContract.Student.COLUMN AGE, s.getAge());

// accessing the database
SQLiteDatabase db = getWritableDatabase() ;



db .update (
MyContract.Student.TABLE NAME, // name
of the table
values, // defined pairs - values
MyContract.Student.COLUMN ID + "= 2", //
condition with parameter
new String[] { ""+s.getID() }); // values of
parameters
db.close(); // closing the database
}
public ArraylList<|String> getStudentNames () {
// we create a list of strings that will be filled
with names
ArrayList<|String> myList = new ArrayList<|String>();

// accessing the database
SQLiteDatabase db = getWritableDatabase () ;

// reading the data from the table
Cursor c = db.rawQuery("select * from " +
MyContract.Student.TABLE NAME, null);

if (c.moveToFirst()) { // if we can move to the start
do { // I will be adding to the list

myList.add (c.getString(c.getColumnIndex (MyContract.Student.COL
UMN_NAME) ) ) ;

} while (c.moveToNext()); // while we can move to
the next element

}

c.close(); // we close the cursor
db.close(); // closing the database
return myList; // returning the list

public List<|HashMap<|String, String>> getStudents() {
SQLiteDatabase db = getWritableDatabase(); //
accessing the database
// declaring the list of maps needed by the
SimpleAdapter
List<|HashMap<|String, String>> myList = new
Arraylist<|HashMap<|String, String>>() ;
// get the cursor to the result of the raw query



Cursor c = db.rawQuery("select * from
"+MyContract.Student.TABLE NAME, null);
if (c.moveToFirst()) { // if we can move to the start
= a result exists
do { // we create a new map
HashMap<|String, String> map = new
HashMap<|String, String>();
// to the field we add the values from the
query
map.put("id",
c.getString(c.getColumnIndex (MyContract.Student.COLUMN ID))) ;
map.put ("name",
c.getString(c.getColumnIndex (MyContract.Student.COLUMN NAME)))

.
14

map.put("email" ,c.getString(c.getColumnIndex (MyContract.Studen
t.COLUMN EMAIL))) ;
map.put("age",
c.getString(c.getColumnIndex (MyContract.Student.COLUMN AGE))) ;
myList.add(map); // we add the map to the list
} while (c.moveToNext()); // if we can move to
the next we do, if not, the loop ends
}
c.close(); db.close(); // we close the cursor and the
database
return myList; // we return the list of maps for the
SimpleAdapter

}

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:orientation="vertical"
android:layout_height="match_parent"
tools:context=".MainActivity">

<|ListView
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android:layout width="match parent"
android:layout height="match parent"
android:id="@+id/listView" />

<|/LinearLayout>

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

<|LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="match parent"
android:layout height="match parent">

<|TextView android:id="@+id/idl"
android:layout _height="fill parent"
android:layout width="wrap content"
android:visibility="gone" />

<|TextView android:id="@+id/namel"
android:layout height="fill parent"
android:layout width="wrap content"/>

<|TextView android:id="@+id/emaill"
android:layout_height="fill parent"
android:layout _width="wrap content"/>

<|TextView android:id="Q@+id/agel"
android:layout_height="fill parent"
android:layout width="wrap content"/>
<|/LinearLayout>
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7.1 Cursor adapter

7.1.1
Cursor Adapter

CursorAdapter is a type of adapter that directly processes data obtained from a
cursor. The input for it is the cursor and the description of the data link: data about
which fields go to which views.

In this sense, it is again a variant of SimpleAdapter.

As a first solution, we will try to use the built-in SimpleCursorAdapter class.

7.1.2
Appearance of the output

The layout of the ListView items could basically be left the same as in the previous
case. The items are placed below each other.

<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_ parent"
android:layout_height="match_parent">

<TextView android:id="@+id/id1"
android:layout_height="fill parent"
android:layout_width="wrap content"
android:visibility="gone"
android:width="100dip" />

<TextView android:id="@+id/namel"
android:layout_height="fill parent"
android:layout_width="wrap content"
android:width="100dip" />

<TextView android:id="@+id/emaill"
android:layout _height="fill parent"
android:layout _width="wrap content"

android:width="100dip" />

<TextView android:id="@+id/agel"
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android:layout _height="fill parent"

android:layout width="wrap content"

android:width="100dip" />
</LinearLayout>

7.1.3
Creating an adapter

to see the similarity with SimpleAdapter, we only slightly modify the connection to
the Cursor adapter.

public class MainActivity extends AppCompatActivity {

SimpleCursorAdapter myAdapter;
DBHelper dbh = new DBHelper (this);// we get the instance,

which has access to the database

private void connectAdapter () ({
myAdapter = new SimpleCursorAdapter (

this,
R.layout.list_layout, // defined layout
dbh.getMyCursor () , // gets the cursor = pointer

to the student data
// = for the query

new String[] {
MyContract.Student.COLUMN_ID,MyContract.Student.COLUMN_ NAME,
MyContract.Student.COLUMN_ EMAIL,

MyContract.Student.COLUMN AGE }, //

list from - column names from the query
new int[] {R.id.idl, R.id.namel, R.id.emaill,

R.id.agel}, // display destinations
0); // flag defines adapter behavior - 0 is OK

ListView 1lv = (ListView)findViewById(R.id.listView) ;
lv.setAdapter (myAdapter) ;

7.1.4
Retrieving data from a database

getMyCursor() is a method of the DBHelper class that returns a cursor to the
retrieved list of students.
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public Cursor getMyCursor () {

// access to the database
SQLiteDatabase db = getWritableDatabase () ;
String sstr = "select * from " +

MyContract.Student.TABLE NAME;

// getting the cursor using a query
Cursor c = db.rawQuery(sstr, null) ;

// usually we have to point the cursor to the first /

before the first record
c.moveToFirst () ;
db.close() ;
return c;

This method is really very simple, it just gets the result of the query and returns it as
a parameter. With this result = list of data, the adapter can playfully deal with it... or
does it?

Android Emulator - 4 WVGA_MNexus_S_API_24:5554

12-DBStudentCurss
stopped

C Open app again

... the application or activity crashes after starting. Finding a reason is a non-trivial,
primitive reason:

id, not id, must be used as the primary key field name.

7.1.5

New rule
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We must, of course, respect this requirement and define the primary key field with
an underscore: _id

So let's modify the definition of the MyContract class.

public final class MyContract {
public static class Student {

public static final String TABLE NAME = "students";
public static final String COLUMN ID = "_id";
public static final String COLUMN NAME = "name";
public static final String COLUMN EMAIL = "email";
public static final String COLUMN AGE = "age";
}
}
7.1.6

Database version change

Remember to change / increase the constant defining the database version before
starting.

public class DBHelper extends SQLiteOpenHelper {
// version - due to upgrades increase version
private static final int DATABASE VERSION = 2;
private static final String DATABASE NAME = "students.db";

Without this change, the application does not know after launch that it has to re-
create the table with students and works with what is currently on the device - the
key field is named id and not _id.

Changing the version will ensure calling the onUpgrade() method, in which we took
care of deleting the original tables and creating them again according to the
currently set constants in the MyContract class.

@QOverride
public void onUpgrade (SQLiteDatabase sqliteDatabase, int i,
int il){
// we delete the table with this name if it exists
sqglLiteDatabase.execSQL ("DROP TABLE IF EXISTS " +
MyContract.Student.TABLE NAME) ;
// we create a new table with the structure defined in
onCreate
onCreate (sqlLiteDatabase) ;
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onCreate() has the form known from previous tasks.

public void onCreate (SQLiteDatabase sqliteDatabase) ({
String SQL CREATE TABLE STUDENT = "CREATE TABLE " +

MyContract.Student.TABLE NAME + " ("

+ MyContract.Student.COLUMN ID + " INTEGER
PRIMARY KEY AUTOINCREMENT ,"

+ MyContract.Student.COLUMN NAME + " TEXT, "

+ MyContract.Student.COLUMN EMAIL + " TEXT, "

+ MyContract.Student.COLUMN AGE + " INTEGER )";

sqliteDatabase.execSQL (SQL CREATE TABLE STUDENT) ;

7.1.7
By default, the SimpleCursorAdapter is sufficient for displaying data from the
database, only in special cases, we need to use our own CursorAdapter (e.g. for

different data formatting). The redefining is based on the same principle as the grid
image adapter.

7.2 CRUD operations

7.2.1

Adding an item

Adding is done by loading data from a separate (new) activity. After obtaining the
individual attributes of the student, we will use the addStudent() method from

DBHelper for the addition itself.

After adding a new item, it is necessary to refresh the list = to get the cursor again,
which will already contain the newly added element in its list.

The cursor cannot identify that changes have occurred in the database and the
programmer must take care of re-creating the cursor and notify the user.
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7.2.2
Editing an item
Editing consists of:

« identification of the record we want to edit,

« display of student data,

e overwriting data by the users

« overwriting of data in the database in case the editing is confirmed

To find out which row it is, we capture the click event on the ListView row.

For this row, we find the position of the cursor and read the ID according to it.
We will send the obtained ID to another (again separate) activity and process it.
We add an item click listener to the adapter connection:

ListView lv= (ListView) findViewById(R.id.listView) ;

lv.setOnItemClickListener (new
AdapterView.OnItemClickListener() ({
QOverride
public void onItemClick (AdapterView<?> parent, View view,
int position, long id) {
// I find my listview
ListView lv= (ListView)findViewById(R.id.listView) ;
// from the listview we get its cursor
Cursor cursor = ((SimpleCursorAdapter)
lv.getAdapter () ) .getCursor () ;
// position is the parameter from the events
on&longé&click
cursor .moveToPosition (position) ;
// we get the ID
long ID =
cursor.getlLong (cursor.getColumnIndex (MyContract.Student.COLUMN
_ID));
Toast.makeText (MainActivity. this, ""+ID,
Toast.LENGTH_SHORT) .show() ;
}
b
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7.2.3
Deleting an item

Since a standard click will cause edits, we must use another action to try to delete,
which can also identify a specific record.

Most often, a long click on the item is used, which in our case opens a dialog to
confirm the deletion.

The listener for capturing a long click is OnltemLongClickListener, we will add it to
our ListView.

7.2.4

Dialog

We should ask for user confirmation before deleting the record.
The answer to a simple question is easiest to get through dialogs
for dialogs we can use:

« AlertDialog - simple designs with text and button (buttons)
« Dialog - for customized dialogs

7.2.5
AlertDialog

AlertDialog uses a builder to create a window for its dialog, which, after its creation,
sets the parameters of the dialog.

We can create it

either by gradually setting the parameters

// we create the builder, which builds a dialog
AlertDialog.Builder builder = new
AlertDialog.Builder (parent.getContext()) ;
// the dialog is built with set parameters
builder. setMessage ("Do you really want to delete?") ;
builder.setTitle ("Delete") ;
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or by concatenation into a single command

// we create the builder, which builds a dialog
AlertDialog.Builder builder = new
AlertDialog.Builder (parent.getContext()) ;
// the dialog is built with set parameters
builder.setMessage ("Do you really want to delete?") //
without semicolon, the definition continues
.setTitle ("Delete") ...

7.2.6
AlertDialog - Buttons
Like other parameters, we add buttons.

As soon as we add buttons for them, we also define the code for the click event
(onClick):

builder.setMessage ("Do you really want to delete?")
.setTitle ("Delete")

.setPositiveButton("Yes", new
DialogInterface.OnClickListener () {
@QOverride

public void onClick(DialogInterface dialog, int
which) {
// I can call the record deletion here
dialog.dismiss(); // close

})

.setNegativeButton ("No", new
DialogInterface.OnClickListener () {
@Override
public void onClick(DialogInterface dialog, int
which) {
dialog.dismiss(); // close

})

7.2.7

AlertDialog - initialize
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After setting all the parameters of the dialog, we can display it

builder.setMessage ("Do you really want to delete?")

builder.show() ;

Be careful, the dialogue is not modal

If there is code after builder.show(), it is executed immediately after the dialog box
is displayed without waiting for the button to be pressed.

If the programmers does not like this approach, they can create his own activity
with his own buttons and open it as a modal window.

7.2.8
Deletion - code

In order to be able to identify the ID of the item we want to delete, we need to repeat
the same procedure as for editing:

lv.setOnItemLongClickListener (new
AdapterView.OnItemLongClickListener () {
@Override
public boolean onItemLongClick (AdapterView<?> parent, View
view, final int position, long id) {
// we create he builder, which builds the dialog
AlertDialog.Builder builder = new
AlertDialog.Builder (parent.getContext()) ;
// the dialog is built with specific parameters
builder.setMessage ("Do you really want to delete?")
.setTitle ("Delete")
.setPositiveButton ("Yes", new
DialogInterface.OnClickListener() {
@Override
public void onClick (DialogInterface dialog, int
which) {
// I find my ListView
ListView lv=
(ListView) findViewById (R.id.listView) ;
// I get the cursor connected to the ListView
Cursor cursor = ((SimpleCursorAdapter)
lv.getAdapter () ) .getCursor () ;
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// position is parameter from events
on&longé&cick
cursor .moveToPosition (position) ;
// I get the ID and call delete
long ID =
cursor.getlong (cursor.getColumnIndex (MyContract. Student.COLUMN
_ID));
dialog.dismiss(); // close
Toast.makeText (MainActivity. this, "deleting",
Toast.LENGTH SHORT) .show() ;
}
3]

.setNegativeButton ("No", new
DialogInterface.OnClickListener () {
@Override
public void onClick (DialogInterface dialog, int
which) {
dialog.dismiss(); // close
Toast.makeText (MainActivity.this, "nothing is
happening", Toast.LENGTH_ SHORT) .show () ;
}
b
// Show the dialog
builder.show() ;
return false; // return from onItemLongClick

}})

7.2.9 The code of the application

MainActivity.java
package com.example.al2 dbstudentcursor;

import androidx.appcompat.app.AlertDialog;
import androidx.appcompat.app.AppCompatActivity;

import android.content.DialogInterface;
import android.database.Cursor;

import android.os.Bundle;

import android.view.View;

import android.widget.AdapterView;

import android.widget.ListView;

import android.widget.SimpleCursorAdapter;
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import android.widget.Toast;

public class MainActivity extends AppCompatActivity ({
SimpleCursorAdapter myAdapter;
DBHelper dbh = new DBHelper (this);// get the instance
which has access to the database

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
PrepareStudents() ;
connectAdapter () ;

private void PrepareStudents () ({
dbh.addStudent (new
Student (1, "Mike", "mike@gmail.com",15)) ;
dbh.addStudent (new Student (2, "Sue", "mm@ukf.dk",21)) ;
dbh.addStudent (new
Student (3, "Peter" , "peter@yahoo.hu",25)) ;

}

private void connectAdapter () ({
myAdapter = new SimpleCursorAdapter (

this,
R.layout.list_layout, // the defined layout
dbh.getMyCursor () , // cursor - pointing at

student data

// = for query

new String[] {
MyContract.Student.COLUMN_ ID,MyContract.Student.COLUMN NAME,6 My
Contract.Student.COLUMN EMAIL,MyContract.Student.COLUMN AGE},
// list from - names

// fields from the query

new int[] {R.id.idl, R.id.namel, R.id.emaill,
R.id.agel}, // target containers

// displaying

0); // flag defines the behavior of the
adapter, 0 is OK

ListView lv= (ListView) findViewById (R.id.listView) ;
lv.setAdapter (myAdapter) ;



lv.setOnItemClickListener (new
AdapterView.OnItemClickListener () ({
@Override
public void onItemClick (AdapterView<|?> parent,
View view, int position, long id) {
// we get the reference to our ListView
ListView lv=
(ListView) findViewById (R.id.listView) ;
// we get the cursor of the ListView
Cursor cursor = ((SimpleCursorAdapter)
lv.getAdapter () ) .getCursor () ;
// position is the parameter from the events
on&longé&cick
cursor .moveToPosition (position) ;
// we get the ID
long ID =
cursor.getlLong (cursor.getColumnIndex (MyContract. Student.COLUMN
_ID));
Toast.makeText (MainActivity.this, ""+ID,
Toast.LENGTH SHORT) .show() ;
}
IO

lv.setOnItemLongClickListener (new
AdapterView.OnItemLongClickListener () {
@Override
public boolean onItemlLongClick (AdapterView<]|?>
parent, View view, final int position, long id) {
// we create a builder, which builds a dialog
AlertDialog.Builder builder = new
AlertDialog.Builder (parent.getContext()) ;

// create the dialog with defined parameters
builder.setMessage ("Do you really want to
delete?") ;
builder.setTitle ("Delete")
.setPositiveButton("Yes", new
DialogInterface.OnClickListener() {
@Override
public void
onClick (DialogInterface dialog, int which) {
// reference to our ListView
ListView lv=
(ListView) findViewById (R.id.listView) ;



// cursor from the ListView

Cursor cursor =
((SimpleCursorAdapter) lv.getAdapter()) .getCursor() ;

// position is the parameter
from the event oné&longé&cick

cursor .moveToPosition (position) ;

// get the ID

long ID =
cursor.getlLong (cursor.getColumnIndex (MyContract. Student.COLUMN
_ID));

// and then we call the
deletion here

dialog.dismiss(); // close

Toast.makeText (MainActivity.this, "Deleting",
Toast.LENGTH SHORT) .show() ;

})

.setNegativeButton ("No", new
DialogInterface.OnClickListener () {
@Override
public void
onClick (DialogInterface dialog, int which) {
dialog.dismiss(); // close

Toast.makeText (MainActivity.this, "Nothing is happening",
Toast.LENGTH_SHORT) .show() ;

});
// show the created dialog

builder.show() ;
return false;

| B

DBHelper.java
package com.example.al2 dbstudentcursor;

import android.content.ContentValues;
import android.content.Context;
import android.database.Cursor;



import android.database.sqglite.SQLiteDatabase;
import android.database.sqlite.SQLiteOpenHelper;
import android.util.Log;

public class DBHelper extends SQLiteOpenHelper ({

the

the

// version - due to upgrades

private static final int DATABASE VERSION = 2;

// database name - the database is created with this name
// or opens with it, if it exists

private static final String DATABASE NAME = "students.db";

public DBHelper (Context context) { // the constrctor of
database
super (context, DATABASE_NAME, null, DATABASE_VERSION);

@QOverride
public void onCreate (SQLiteDatabase sglLiteDatabase) {
// every table is created here

// — constants are called from the class definining
table
String SQL CREATE TABLE STUDENT = "CREATE TABLE " +

MyContract.Student.TABLE NAME + "

+ MyContract.Student.COLUMN ID + " INTEGER

PRIMARY KEY AUTOINCREMENT ,"

i,

+ MyContract.Student.COLUMN NAME + " TEXT, "
+ MyContract.Student.COLUMN_ EMAIL + " TEXT, "
+ MyContract.Student.COLUMN AGE + " INTEGER

sqlLiteDatabase.execSQL (SQL CREATE TABLE STUDENT) ;
Log.d("create",'"created") ;

@Override
public void onUpgrade (SQLiteDatabase sqLiteDatabase, int

int i1){

// we delete the table with this name, if it exists
sgliteDatabase.execSQL ("DROP TABLE IF EXISTS " +

MyContract.Student.TABLE NAME) ;

// we recreate the table using the defined structure

in onCreate

onCreate (sqLiteDatabase) ;



public void addStudent(Student s) {
// we create a map of values - column name + value
ContentValues values = new ContentValues() ;
values.put (MyContract.Student.COLUMN NAME,
s.getMeno()) ;
values.put (MyContract.Student.COLUMN EMAIL,
s.getEmail ()) ;
values.put (MyContract.Student.COLUMN AGE, s.getVek());

// accessing the database
SQLiteDatabase db = getWritableDatabase () ;
// adding a new row, while the return value is an ID
(primary key), which was assigned to the new record
long newRowId = db.insert(
MyContract.Student.TABLE NAME, // name of the
table
null, // if we use
FeedEntry.COLUMN NAME NULLABLE,
// values of empty fields will be null
// null means nothing will be in them
values); // defined pairs field - value
db.close() ;

public Student getStudent (long ID) {
// accessing the database
SQLiteDatabase db = getWritableDatabase() ;

// list of fields to be returned

String[] projection=
{MyContract.Student.COLUMN NAME,6 MyContract.Student.COLUMN EMAT
L, MyContract.Student.COLUMN AGE};

String selection = MyContract.Student.COLUMN ID;
// field in the condition (WHERE)

String[] selectionArgs = {""+ID}; // list of
values for the condition

Cursor c = db.query (
MyContract.Student.TABLE NAME, // table for

the query
projection, // list of fields to be

returned



selection, // WHERE will be here

selectionArgs, // values for the WHERE
condition

null, // fields for GROUP BY

null, // HAVING

null ); // sort order

Student s = new Student(ID,

c.getString(c.getColumnIndex (MyContract.Student.COLUMN NAME) ),
c.getString(2),

c.getInt (c.getColumnIndex (MyContract.Student.COLUMN AGE))) ;

c.close(); // closing the cursor

db.close(); // closing the database

return s; // returned the ready instance of the
Student

}
public void deleteStudent (int ID) {
// accessing the database

SQLiteDatabase db = getWritableDatabase () ;

// delete with parameters (more secure)

db.delete (
MyContract.Student.TABLE NAME, // table
name
MyContract.Student.COLUMN ID + "= ?", //

condition with the parameter
new String[] { ""+ID }); // value of the
parameters
db.close(); // closing the database

public void updateStudent (Student s) {
// creating a map of values - column name + value
ContentValues values = new ContentValues() ;
values.put (MyContract.Student.COLUMN NAME,
s.getMeno()) ;
values.put (MyContract.Student.COLUMN EMAIL,
s.getEmail ()) ;
values.put (MyContract.Student.COLUMN AGE, s.getVek()):

// accessing the database



SQLiteDatabase db = getWritableDatabase () ;
db .update (
MyContract.Student.TABLE NAME, // table
name
values, // defined pairs field - value
MyContract.Student.COLUMN ID + "= 2", //
condition with parameter
new String[] { ""+s.getID() }); // value of
parameters
db.close(); // closing the database

public Cursor getMyCursor () ({
// accessing the database
SQLiteDatabase db = getWritableDatabase () ;
String sstr = "select * from " +
MyContract.Student.TABLE NAME;

Cursor c = db.rawQuery(sstr, null);

// to be sure, we can move to the first row
c.moveToFirst () ;

db.close() ;

return c;

MyContract.java
package com.example.al2 dbstudentcursor;

public final class MyContract {

public static class Student {

public static final String TABLE NAME = "students";
public static final String COLUMN ID = "_id";
public static final String COLUMN NAME = "name";
public static final String COLUMN_EMAIL = "email";
public static final String COLUMN AGE = "age";
}
}
Student.java

package com.example.al2 dbstudentcursor;

public class Student {
private long ID;



private String meno;
private String email;
private int vek;

public Student(long ID, String meno,

vek) {

this.

this

ID = ID;

.meno = meno;
this.
this.

email = email;
vek = vek;

public long getID() {
return ID;

public void setID(long ID) {
this.

public String getMeno () ({

public void setMeno (String meno) {
this.

public String getEmail () ({

public void setEmail (String email)
this.

ID = ID;

return meno;

meno = meno,

return email;

email = email;

public int getVek() ({
return vek;

public void setVek (int wvek) {
this.

vek = vek;

String email,

int

Database Application | FITPED
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@Override
public String toString() {
return "Student{" +
"ID=" + ID +
", meno='" + meno + '\'' +
" email='" + email + '\'' +
", vek=" + vek +

|}|;

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|ListView
android:layout_width="match_ parent"
android:layout_height="match_parent"
android:id="@+id/listView"/>

<|/LinearLayout>

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"

android:layout _width="match parent"
android:layout_height="match_parent">

<|TextView android:id="Q@+id/id1l"
android:layout_height="fill parent"
android:layout_width="wrap content"
android:visibility="gone"
android:width="100dip" />

<|TextView android:id="@+id/namel"
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android:layout _height="fill parent"
android:layout width="wrap content"
android:width="100dip" />

<|TextView android:id="@+id/emaill"
android:layout _height="fill parent"
android:layout width="wrap content"
android:width="100dip" />

<|TextView android:id="Q@+id/agel"
android:layout height="fill parent"
android:layout width="wrap content"
android:width="100dip" />
<|/LinearLayout>
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8.1 Broadcast receiver

8.1.1

Broadcast receiver

The broadcast receiver is one of the basic parts of the Android system. It is
basically a "sleeping" element that is activated by a message (intent) sent within
the system.

In order for the application to be able to respond to an action / message in the
system, it must be registered to process a specific type of message. If an event /
action then occurs, the system sends a message to all registered applications.

The principle of operation is illustrated by the following figure:

| want to watch
the flight mode switch

MyApp1l
MyApp1 change of flight mode 2L
Spy
& &
,a\'.\c’koe(‘a
everyone o\\O\N
Banka gets a k{
message

An application usually registers to process one or a few types of messages
Registration options:
1. statically (via manifest) - via the <received> tag - outdated principle and not
all system activities currently support it

2. dynamically - via the registerReceiver() method in the right place of the
application, while unregisterReceiver() is also expected

After registration, the application or the respective broadcast receiver is activated
on the basis of the received information and its onReceive() method is executed.
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On execution, onRecieve() is assigned a short time interval, after which its
operation is terminated => for a more complex operation, it is necessary to send an
asynchronous message, start a service or application.

8.1.2
Assignment:
Ensure that the user (or application) is informed when airplane mode is activated.

This transition blocks the entire communication of the device with the environment,
it is often necessary for the application to deal with it.

Just display the information in a Toast message.

8.1.3

We have an application ready with activity. To achieve functionality, we will create
our own BroadcastReceiver (BR) as a separate class (and a separate file).

Its job is only to display the message when it is activated.

We determine when this happens when it is registered, so the receiver code is very
simple.

public class MyReceiver extends BroadcastReceiver {
@Override
public void onReceive (Context context, Intent intent) {
Toast.makeText (context, "change detected in airplane
mode",
Toast.LENGTH_SHORT) .show () ;

8.14
The registration of the broadcast receiver determines which message it will
respond to. We place registration and deregistration in "paired" methods, we know

the principle:

« if we want to respond only if the application is active, then onResume() and
onPause()
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« if we want the application to respond even if it is in the background (covered
by another activity or another application) then we use onCreate() and
unregistering in onDestroy()

« if we want to respond even if the application is not running, it is necessary to
create a service

To illustrate, we will only use the broadcast receiver if the application is in the
foreground:

public class MainActivity extends AppCompatActivity ({
MyReceiver myRec = new MyReceiver(); // we declare and create

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

@Override
protected void onResume () {
super .onResume () ;
registerReceiver (myRec,
new
IntentFilter (Intent.ACTION_ AIRPLANE MODE_CHANGED)) ;

}

@Override

protected void onPause () {
super .onPause () ;
unregisterReceiver (myRec) ;

The key command is

registerReceiver (mojRec, new
IntentFilter(Intent.ACTION_AIRPLANE_MODE_CHANGED));

It is true that activities, services and receivers are activated by intents (we know
that an intent is a message with additional parameters). The moment a message is

generated and sent in an application, the system processes it, scans the list of
components in the system that have requested its processing, and sends it to them.

8.1.5
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In order for each component not to process everything and not respond to all
messages, it only has specific message types defined via the filter

For our BR, we define the ability to select (process) messages that are of type
ACTION_AIRPLANE_MODE_CHANGED. The BR reaction is defined in its onReceive
method.

We add a selection of the most used types of messages that are processed by
applications:

e Intent. ACTION_BATTERY_LOW

e Intent. ACTION_BATTERY_OKAY

e Intent. ACTION_BOOT_COMPLETED

e Intent. ACTION_DEVICE_STORAGE_LOW

e Intent. ACTION_DEVICE_STORAGE_OK

o Intent. ACTION_HEADSET_PLUG

e Intent. ACTION_LOCALE_CHANGED

e Intent. ACTION_MY_PACKAGE_REPLACED

e Intent. ACTION_PACKAGE_ADDED

e Intent. ACTION_POWER_CONNECTED

e Intent. ACTION_POWER_DISCONNECTED

e KeyChain.ACTION_STORAGE_CHANGED

o BluetoothDevice. ACTION_ACL_CONNECTED
e AudioManager.ACTION_AUDIO_BECOMING_NOISY

8.1.6 The code of the application

MainActivity.java
package com.example.al3 airplanereceiver;

import androidx.appcompat.app.AppCompatActivity;

import android.content.Intent;
import android.content.IntentFilter;
import android.os.Bundle;

public class MainActivity extends AppCompatActivity {
MyReceiver myRec = new MyReceiver(); // declare and create

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main);
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@QOverride
protected void onResume () {
super .onResume () ;
registerReceiver (myRec,
new
IntentFilter (Intent. ACTION_AIRPLANE_MODE_CHANGED) ) ;

}

@Override

protected void onPause () {
super .onPause () ;
unregisterReceiver (myRec) ;

MyReceiver.java
package com.example.al3 airplanereceiver;

import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.widget.Toast;

public class MyReceiver extends BroadcastReceiver {
@Override
public void onReceive (Context context, Intent intent) {
Toast.makeText (context, '"change in airplane mode
detected”,
Toast.LENGTH_SHORT) .show() ;

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

<|androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout_height="match_parent"
tools:context=".MainActivity">

<|TextView
android:layout width="wrap content"
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android:layout height="wrap content"

android: text="Hello World!'"

app:layout constraintBottom toBottomOf="parent"
app:layout constraintLeft toLeftOf="parent"
app:layout constraintRight toRightOf="parent"
app:layout constraintTop toTopOf="parent" />

<|/androidx.constraintlayout.widget.ConstraintLayout>
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9.1 Bluetooth adapter

9.1.1

Bluetooth is a communication protocol designed for short-range, bandwidth peer-
to-peer communication. It was created in 1994 by Ericson as a wireless
replacement for a serial wired interface.

It is defined as a layer made up of several basic protocols

e LMP, L2CAP, SDP, HCI, RFCOMM
« radio frequency communication (RFCOMM) is a replacement for the cable
protocol, which is used to create a virtual serial data stream

Many applications use Bluetooth RFCOMM for its extensive support and publicly
available APls on most operating systems. As of Android 2.1, only encrypted
communication is supported, which means we can only create connections
between paired devices.

9.1.2
The basic functionalities of the device consist at the bluetooth level of:

o turning bluetooth on/off

« visibility of the search device

o search for nearby devices

o list of paired devices

e pairing

« connection establishment and communication

Android provides us with the following classes to provide these features:

o BluetoothAdapter - represents the local Bluetooth device = Android device
on which the application is running,

» BluetoothDevice - represents a remote (other) device with which we want to
communicate,

o BluetoothSocket and BluetoothServerSocket - provide access to the
communication channel to which the devices are connected to.
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19.1.3

Assignment:

Create an application that can turn the Bluetooth adapter in the device on/off.

[19.1.4

In order to cover all required functionalities, we need to:

« find out if bluetooth (BT) exists in the device,

e turnon BT,

« turn on the ability to be seen,

» look for visible devices in the area,

« view the list of devices that are currently paired with our device.

11:00

Bluetooth16

TURN ON BT
BT Status

BE DISCOVERABLE

SEARCH NEW

SHOW LIST OF PAIRED DEVICES

9.1.5
To use a BT adapter, we define an instance of the BluetoothAdapter class, and to

verify the existence of the device, we use the loading of the base adapter via
BluetoothAdapter.getDefaultAdapter().

public class MainActivity extends AppCompatActivity {
private BluetoothAdapter BA;

@Override
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protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
zobrazBTStatus () ;

private void zobrazBTStatus() ({
BA = BluetoothAdapter.getDefaultAdapter() ;

TextView tv = (TextView) findViewById(R.id.textViewd) ;
if (BA == null) {
tv.setText ("Adapter exists") ;
} else {
if (BA.isEnabled())
tv.setText ("turned on") ;
else
tv.setText ("turned off") ;

9.1.6

Turning on the adapter is a non-trivial process, first we need to call the system
window for permission and when returning from it, switch the state (if turning on
was enabled) or view it.

public void turnOnClick (View view) ({
if ('BA.isEnabled()) {
Intent turnOn = new
Intent (BluetoothAdapter.ACTION REQUEST ENABLE) ;
startActivityForResult (turnOn, 5) ;
Toast.makeText (getApplicationContext (), "Trying to
turn on",
Toast.LENGTH_LONG) . show() ;
} else {
Toast .makeText (getApplicationContext (), "Already
turned on",
Toast.LENGTH_LONG) .show () ;

@Override
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protected void onActivityResult (int requestCode, int

resultCode,
Intent data) {

switch (requestCode) {

case 5:
showBTStatus () ;

break;

}

The displayed system dialog will prompt us to turn it on, and if we enabile it, it will
switch the status. We cannot provide this operation directly in the application.

418 9 A O &

Bluetooth16 wants to turn on Bluetooth

Deny Allow

9.1.7

In order for the application to gain the permissions to access the BT adapter and
for it to be able to change its parameters, it is necessary to add permissions to the
manifest.

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

<manifest
xmlns:android="http://schemas.android.com/apk/res/android"

package="com.example.sinus.bluetoothl6">

182



Bluetooth | FITPED

<uses-permission
android:name="android.permission.BLUETOOTH" />

<uses-permission
android:name="android.permission.BLUETOOTH ADMIN" />

1 9.1.8
Device visibility

Security requires that only paired devices communicate, and at the same time that
devices that do not need the same are not visible even though they have BT turned
on. The device can thus be instructed to be accessible to searching devices for a
certain period of time, but again it is necessary to use the system function.

We can define the time during which the device should be visible through the intent

Bluetooth16 wants to turn on Bluetooth
and make your phone visible to other
devices for|300 seconds.

Ceny Allow

If the device is currently looking for available devices, we will interrupt this activity -
it slows down everything else and we want to be found, not search.

We will add the availability time to the intent (by default it is 120s and over 300s is
not allowed).
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public void discoverClick (View view) ({
BA.cancelDiscovery() ;
Intent disIntent = new
Intent (BluetoothAdapter .ACTION REQUEST DISCOVERABLE) ;
disIntent.putExtra (BluetoothAdapter.EXTRA DISCOVERABLE DURAT
ION, 300);
startActivityForResult(disIntent, 7);
}

1 9.1.9

Searching for a device

On the other hand, there must be a device that will be able to find the object as
"accessible". Due to the fact that there may be more available objects, we will need

a list to display them. We can then select the device from the created list and pair
with it.

Search engine:
« if adevice is found, a message is sent

» captured by a broadcast receiver, set to capture found devices,
« adds the found device to the list.

g v ; \

| the scan starts,
sometimes a new _ )
device is found
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19.1.10

To separate this functionality from the others, we will create a separate activity with
a scan button and a list to which devices will be gradually added.

In the created activity, we define a list (ArrayList), in which the names of the
devices will be displayed to the user. In parallel, we will use a list of devices to
identify the pairing device.

We will create an ArrayAdapter for displaying data and connect a listener to the list
items.

public class ScanActivity extends AppCompatActivity ({
BluetoothAdapter BA;
ArrayList<String> myList = new ArrayList();
ArraylList<BluetoothDevice> listDev = new ArraylList();
ArrayAdapter adapter;

@QOverride

protected void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity scan);

connectAdapter() ;
connectOnItemClickListener () ;

private void pripojAdapter() {
adapter = new

ArrayAdapter (this,android.R.layout.simple list item 1, myList)
ListView lv = (ListView) findViewById(R.id.listView3);
lv.setAdapter (adapter) ;

private void pripojOnItemClickListener() ({
AdapterView.OnItemClickListener mMessageClickedHandler =
new AdapterView.OnItemClickListener () ({
public void onItemClick (AdapterView parent,

View v,
int position,
long id) {

BA.cancelDiscovery () ;

pairDevice (listDev.get(position)) ;
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}i
ListView lv = (ListView) findViewById(R.id.listView3) ;
lv.setOnItemClickListener (mMessageClickedHandler) ;

19.1.11

In the list of devices, we will provide the processing of clicks and pairing with the
selected device (will be described below):

We still lack the search itself, for which it is necessary to define the events that will
be processed and the receiver that processes them. Let's register the receiver only
when the use is invoked and unregister it when leaving the activity.

public void scanAroundClick (View view) {
IntentFilter filter = new IntentFilter () ;

filter.addAction (BluetoothDevice .ACTION FOUND) ;
filter.addAction (BluetoothAdapter . ACTION DISCOVERY STARTED

filter.addAction (BluetoothAdapter . ACTION DISCOVERY FINISHE

D) ;
registerReceiver (mReceiver, filter);
BA = BluetoothAdapter.getDefaultAdapter() ;
BA.startDiscovery() ;
}

public void onDestroy () {
unregisterReceiver (mReceiver) ;
super.onDestroy () ;

[09.1.12

To simplify the connection of the receiver with activity views, we define it as part of
the activity:

private final BroadcastReceiver mReceiver = new

BroadcastReceiver () {
public void onReceive (Context context, Intent intent) {
String action = intent.getAction() ;
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if
(BluetoothAdapter .ACTION DISCOVERY_ STARTED.equals(action)) {
Toast.makeText (context, "Starting search
", Toast.LENGTH_ SHORT) .show () ;

} else
if
(BluetoothAdapter .ACTION DISCOVERY FINISHED.equals(action)) ({
Toast.makeText (context, "... End of search",

Toast.LENGTH_ SHORT) .show() ;
} else if
(BluetoothDevice.ACTION FOUND.equals (action)) {
//bluetooth device found
BluetoothDevice device = (BluetoothDevice)
intent.getParcelableExtra (BluetoothDevice.EXTRA DE
VICE) ;

Toast.makeText (context, "Found: " +
device.getName (), Toast.LENGTH SHORT) .show() ;
myList.add (device.getName()) ;
devList.add(device) ;
adapter.notifyDataSetChanged() ;

};

The receiver responds to the start and end of the search, with the most important
activity being finding the device. In this case, it adds the device name from the
myList variable (displayed in the list), adds the device to the devList as an object
with all the data (it performs a pairing based on it), and finally sends information to
the adapter that the content needs to be updated.

£19.1.13

Device pairing is an important and serious operation because we need to confirm
that we are pairing with the device we want and not with some random device that
has managed to intercept our communication. Pairing takes place by known hand
shaking (as in the case of ss| communication)

private void pairDevice (BluetoothDevice device) {

try {
Method method = device.getClass () .getMethod ("createBond",

(Class[]) null);
method.invoke (device, (Object[]) null);
} catch (Exception e) {
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Toast.makeText (getApplicationContext (), "Error!"
Toast.LENGTH_SHORT) .show() ;

}

Orange @@ il = ¢ B © $59% #116:34

Bluetooth16

SCAN
[TV] Samsung Q60 Series (55)

ihoment_H6104_3E04

Bluetooth pairing request

[TV] Samsung Q60 Series (55) would
like to pair with this device. Confirm
that this code is also shown on the [TV]
Samsung Q60 Series (55).

410644

Allow access to your contacts and call
history

19.1.14

The list of paired devices represents devices with which we can establish
communication without confirmation and are stored in the database of the device
(smartphone).

To display them, we will create a separate activity with the activity returning the
selected device, e.g. to establish communication. The list contains devices with
which we can establish communication without confirmation. Devices are stored in
the device database as a set and are obtained via getBondedDevices().

To display these devices, we will create a separate activity with the activity
returning the selected device, e.g. to establish communication.
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public class DevicelistActivity extends AppCompatActivity {
ArrayAdapter adapter;
ArraylList<String> myList;
private Set<BluetoothDevice> pairedDevices;
BluetoothAdapter BA;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity device list);

BA = BluetoothAdapter.getDefaultAdapter() ;
pairedDevices = BA.getBondedDevices () ;
showList () ; // bonded list
addListener () ; // add listener

[19.1.15

We create the list by iterating through all the elements of the set, which are of the
BluetoothDevice type. We can obtain the MAC address and device name from the
stored data. We will therefore save them in a list that will be displayed in the
ListView container.

private void UkazZoznam() ({

myList = new ArrayLlist() ;

for (BluetoothDevice bt : pairedDevices) {

myList.add(bt.getAddress() + " (" + bt.getName() +

"))

}

adapter =
new ArrayAdapter(this,android.R.layout.simple list item 1,
myList) ;

ListView lv = (ListView) findViewById(R.id.listView2);

lv.setAdapter (adapter) ;
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orange @ ll & ¢ & © $60% =1 16:36

Bluetooth16

List of paired devices:

24:6F:8C:3B:11:4C(Tesco)
F4:BC:DA:65:78:55(JBL TUNES00BT)
FB:1A:FD:0A:31:55(Mi Smart Band 4)
30:C0:1B:CF:F5:01(JBL GO)
70:99:1C:DD:87:BB(JBL GO 2)
FB:F7:83:26:32:A7(Mi Smart Band 6)

A0:9E:1A:71:87:F8(Polar OH1 7187F820)

[19.1.16

After selecting a specific device, we return the MAC address, which is unique - we
get it as the first 17 characters from the text in the row during the processing of the
click event in the list.

private void addListener () {
AdapterView.OnItemClickListener mMessageClickedHandler =
new AdapterView.OnItemClickListener () ({
public void onItemClick (AdapterView parent,

View v,
int position,
long id) {

Intent intentBack = new Intent();

intentBack.putExtra ("device",
myList.get (position) .substring(0, 17));

setResult (RESULT_OK, intentBack);
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finish() ;

}i
ListView 1lst = (ListView) findViewById(R.id.listView2) ;
lst.setOnItemClickListener (mMessageClickedHandler) ;

After this step, we have the device we want to communicate with.

9.1.17 The code of the application

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

<|manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.sinus.bluetoothl6">

<|uses-permission
android:name="android.permission.BLUETOOTH" />

<|uses-permission
android:name="android.permission.BLUETOOTH_ADMIN" />

<|application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android:roundIcon="@mipmap/ic_launcher round"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<|activity android:name=".MainActivity">
<|intent-filter>
<|action android:name="android.intent.action.MAIN"

/>

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

<|/activity>

<lactivity android:name=".DeviceListActivity" />

<lactivity android:name=".ScanActivity" />

<|activity
android:name=".CommunicationActivity"><|/activity>
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<|/application>
<|/manifest>

MainActivity.java
package com.example.sinus.bluetoothlé6;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;

import android.content.Intent;

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

import android.view.View;

import android.widget.TextView;

import android.widget.Toast;

import java.util.Set;
import java.util.UUID;

public class MainActivity extends AppCompatActivity {
private BluetoothAdapter BA;

@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main) ;
showBTStatus () ;

private void showBTStatus () ({
BA = BluetoothAdapter.getDefaultAdapter() ;

TextView tv = (TextView) findViewById(R.id.textViewd) ;
if (BA == null) {
tv.setText ("the device doesn't have Bluetooth") ;
} else {
if (BA.isEnabled())
tv.setText ("turned on") ;
else
tv.setText ("turned off") ;

public void turnOnClick (View view) ({
if (!'BA.isEnabled()) {



Intent turnOn = new

Intent (BluetoothAdapter .ACTION REQUEST ENABLE) ;
startActivityForResult (turnOn, 5);
Toast.makeText (getApplicationContext (), "Trying to
turn on",
Toast.LENGTH_LONG) . show () ;
} else {
Toast.makeText (getApplicationContext (), "Already
turned on",
Toast.LENGTH_LONG) . show () ;

@Override
protected void onActivityResult (int requestCode, int
resultCode,
Intent data) {
switch (requestCode) {
case 5:
showBTStatus () ;
break;

public void listClick (View view) {
Intent z = new
Intent (MainActivity. this,DevicelListActivity.class) ;
startActivityForResult(z, 6);

public void makeVisibleClick (View view) {
BA.cancelDiscovery () ;
Intent disIntent = new

Intent (BluetoothAdapter .ACTION REQUEST DISCOVERABLE) ;
disIntent.putExtra (BluetoothAdapter.EXTRA DISCOVERABLE DURATIO
N,

300) ;
startActivityForResult(disIntent, 7);

public void scanClick (View view) {



Intent z = new Intent(MainActivity. this,
ScanActivity.class) ;
startActivityForResult(z, 8) ;

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

<|LinearLayout

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

android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"

tools:context=".MainActivity">

<|Button
android:
android:
android:
android:
android:

<|TextView
android:
android:
android:
android:

<|Button
android:
android:
android:
android:
android:

<|Button
android:
android:
android:
android:

id="@+id/button4d"
layout_width="match_ parent"
layout _height="wrap_ content"
onClick="turnOnClick"
text="Turn on BT" />

id="@+id/textViewd"

layout _width="match parent"
layout _height="wrap_ content"
text="BT Status" />

id="@+id/buttoné"

layout _width="match parent"
layout _height="wrap content"
onClick="makeVisibleClick"

text="Turn discoverability on" />

id="@+id/button7"

layout _width="match parent"
layout_height="wrap_ content"
onClick="scanClick"



android: text="Search for new devices" />

<|Button
android:id="@+id/button"
android:layout width="match parent"
android:layout height="wrap content"
android:onClick="1listClick"
android:text="Show paired devices" />

<|/LinearLayout>

ScanActivity.java
package com.example.sinus.bluetoothlé6;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.content.IntentFilter;
import android.os.Bundle;

import android.support.v7.app.AppCompatActivity;
import android.view.View;

import android.widget.AdapterView;

import android.widget.ArrayAdapter;

import android.widget.ListView;

import android.widget.Toast;

import java.lang.reflect.Method;
import java.util.Arraylist;

public class ScanActivity extends AppCompatActivity {
BluetoothAdapter BA;
ArrayList<|String> myList = new Arraylist():;
ArrayList<|BluetoothDevice> devList = new ArrayList();
ArrayAdapter adapter;

private final BroadcastReceiver mReceiver = new
BroadcastReceiver () {
public void onReceive (Context context, Intent intent) {
String action = intent.getAction() ;

if
(BluetoothAdapter .ACTION DISCOVERY_ STARTED.equals(action)) {



Toast.makeText (context, '"Starting search

Toast.LENGTH_SHORT) .show () ;
} else if
(BluetoothAdapter .ACTION DISCOVERY FINISHED.
equals (action)) {
Toast.makeText (context, "... End of search",
Toast.LENGTH_SHORT).show();
} else if
(BluetoothDevice.ACTION FOUND.equals (action)) {
//bluetooth device found
BluetoothDevice device = (BluetoothDevice)

intent.getParcelableExtra (BluetoothDevice.EXTRA DEVICE) ;

Toast.makeText (context, "Found " +
device.getName () ,
Toast.LENGTH_SHORT) .show() ;
myList.add (device.getName()) ;
devlist.add (device) ;
adapter.notifyDataSetChanged() ;

i

@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity scan);

connectAdapter () ;
connectOnItemClickListener () ;
private void connectOnItemClickListener () ({

AdapterView.OnItemClickListener mMessageClickedHandler

new AdapterView.OnItemClickListener () {
public void onItemClick (AdapterView

parent,
View v,
int position,
long id) {

BA.cancelDiscovery() ;



pairDevice (zoznamDev.get (position)) ;

};
ListView lv = (ListView) findViewById(R.id.listView3) ;
lv.setOnItemClickListener (mMessageClickedHandler) ;

private void pairDevice (BluetoothDevice device) ({
try {
Method method =
device.getClass () .getMethod ("createBond",
(Class[]) null) ;
method.invoke (device, (Object[]) null) ;
} catch (Exception e) {
Toast.makeText (getApplicationContext(), "Error!" ,
Toast.LENGTH_ SHORT) .show() ;

private void connectAdapter () ({
adapter = new ArrayAdapter (this,
android.R.layout.simple list item 1,
zoznam) ;
ListView lv = (ListView) findViewById(R.id.listView3) ;
lv.setAdapter (adapter) ;

public void scanAroundClick (View view) {
IntentFilter filter = new IntentFilter() ;
filter.addAction (BluetoothDevice.ACTION_ FOUND) ;
filter.addAction (BluetoothAdapter .ACTION DISCOVERY_ STARTED) ;
filter.addAction (BluetoothAdapter .ACTION DISCOVERY_ FINISHED) ;
registerReceiver (mReceiver, filter) ;

BA = BluetoothAdapter.getDefaultAdapter() ;
BA.startDiscovery() ;

public void onDestroy () {
unregisterReceiver (mReceiver) ;
super .onDestroy () ;



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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".ScanActivity">

<|Button
android:id="@+id/button5"

layout width="match parent"

layout height="wrap content"

onClick="scanAroundClick"

/>

android:
android:
android:
android: text="Scan"
<|ListView
android:id="@+id/listView3"
android:layout_width="match_ parent"

android:layout height="match_parent" />

<|/LinearLayout>

DeviceListActivity.java
package com.example.sinus.bluetoothlé6;

import
import
import
import
import
import
import
import
import
import

import
import

public

android.

android

bluetooth.BluetoothAdapter;

.bluetooth.BluetoothDevice;
android.
android.
android.
android.
android.
android.
android.
android.

content.Intent;

os .Bundle;
support.v7.app.AppCompatActivity;
view.View;

widget.AdapterView;
widget.ArrayAdapter;
widget.ListView;

widget.Toast;

java.util .Arraylist;
java.util. Set;

class DevicelistActivity extends

AppCompatActivity



ArrayAdapter adapter;

ArraylList<|String> myList;

private Set<|BluetoothDevice> pairedDevices;
BluetoothAdapter BA;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity device list);

BA = BluetoothAdapter.getDefaultAdapter() ;
pairedDevices = BA.getBondedDevices () ;
showList () ; // bonded list
addListener () ; // add listener

private void showList () ({
myList = new ArrayList() ;
for (BluetoothDevice bt : pairedDevices) ({
myList.add (bt.getAddress() + " (" + bt.getName() +

"))

}

adapter = new ArrayAdapter (this,

android.R.layout.simple list item 1,

myList) ;

ListView lv = (ListView) findViewById(R.id.listView?2) ;

lv.setAdapter (adapter) ;

private void addListener() {
AdapterView.OnItemClickListener mMessageClickedHandler

new AdapterView.OnItemClickListener () {
public void onItemClick (AdapterView

parent,
View v,
int position,
long id) {

Intent intentReturn = new Intent() ;
intentReturn.putExtra ("device",

myList.get (position) .substring (0, 17)) ;
setResult (RESULT OK, intentReturn) ;
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finish() ;

};
ListView ml = (ListView) findViewById(R.id.listView2) ;
ml.setOnItemClickListener (mMessageClickedHandler) ;

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".DeviceListActivity">

<|TextView
android:id="@+id/textView5"
android:layout_width="match_ parent"
android:layout_height="wrap content"
android:text="List of paired:"

android: textAppearance="(@style/TextAppearance.AppCompat.Displa
yl" />
<|ListView
android:id="@+id/listView2"
android:layout_width="match parent"
android:layout height="match parent" />

<|/LinearLayout>

9.2 Chat

9.2.1
Assignment:

Create a chat application which uses the Bluetooth communication channel. Send
messages with a button and view them in a list.
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9.2.2

Pairing devices is only the first step in communication. In the next step, we need to
create a connection that is based on the client-server model:

« server - listens for incoming connections,
« client - trying to connect to server (should know which device is listening)

The connection will create a channel that is accessible to both sides and through
which they will exchange messages. The client and server part should be
implemented in one application, while in a specific situation, live users will
determine who will be the client and who the server - this fact is important only for
establishing a connection, later the role of client and server is lost.

9.2.3
Server

The device that will represent the server must open a BluetoothServerSocket to
listen for incoming requests.

The result of a successful connection will be a BluetoothSocket, through which
data will then be exchanged.

In order not to connect two different applications, it is necessary to specify the
application Universally Unique Identifier (UUID), which is basically a port: it is a 128-
bit format in the form of a string and we can convert it from a String. We will add it
to the main activity of the application.

public class MainActivity extends AppCompatActivity {
private BluetoothAdapter BA;
public static final UUID MY UUID =
UUID. fromString("00112233-afac-1234-abcd-
abcdef012345") ;

9.2.4

The server will listen thanks to a server-socket created by a bluetooth adapter (BA)
and a listening method in which the first parameter is a text identifier, e.g. the
second application name is uuid.
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BluetoothServerSocket bluetoothServerSocket =
BA.listenUsingRfcommWithServiceRecord ("MyChatApp", uuid) ;

By calling the accept() method, we gain access to the communication socket (and
we can close the serversocket).

BluetoothSocket bluetoothSocket
bluetoothServerSocket.accept() ;
bluetoothServerSocket.close() ;

[19.2.5

BluetoothSocket bluetoothSocket
bluetoothServerSocket.accept() ;
bluetoothServerSocket.close() ;

However, the problem with this connection is that accept() blocks any
communication unless the connection is established, which is likely to cause
problems when using the application. The solution is to send a wait message to
accept the connection to a separate thread and ensure that the changes from the
thread are reflected in the activity in use.

This approach is not foreign to us, the rendering of the animation works similarly,
so we will create a handler in the activity, which will process the information from
the threads.

The structure of bluetooth client-server communication is shown in the picture:

T
serversocket is

waiting to
connect —< T
o — client - connects
. to server
@: : y
=t i
k=H :
w: o
c: c:
hi o S hi
hello you too E: —i hello you too
what's new 2 : what's new
nothing 4 ¥ nothing
this is ok this is ok
A A
message : ¢ message has
has arriveéf%("?’f”’ T o left
communication
- channel )_j
e SN
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19.2.6

We will also use a thread for client work and another thread that will take over the
communication after the connection is established.

So together we will need the following threads:

« server waiting for ListeningThread connection

« when the device is connected, it exits and passes control to
ConnectedThread

e aclient trying to connect to the ConnectingThread server

« when the device is connected, it exits and passes control to
ConnectedThread

e communicating clients guarding and controlling 1/0 operations within the
ConnectedThread thread

All information from the threads will be displayed in the activity thanks to the
Handler receiving their messages.

[19.2.7

The activity can take the following form and have implemented functions:

« the ability to turn on server behavior

« the ability to turn on client behavior by selecting the server to which it wants
to connect to

o space for writing text

« space for displaying communication

440 @ A QG &

Bluetooth16

| AM GOING TO BE THE SERVER

CONNECT ME TO...

SEND
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9.2.8

It will include a handler that will capture messages from threads, while all
information will be displayed in the message window (but this may not be the case,
it is possible to use e.g. TextView to display the status).

private final Handler mHandler = new Handler() {
@Override
public void handleMessage (Message msg) {
TextView tv = (TextView) findViewById(R.id.textView) ;
switch (msg.what) ({

case CONNECTED:
adapter.add("Connected: ") ;
break;

case ACCEPTED:
adapter.add ("Accepted: ");
break;

case MESSAGE WRITE:
byte[] writeBuf = (byte[]) msg.obj;
// construct a string from the buffer
String writeMessage = new String(writeBuf) ;
adapter.add("ME: " + writeMessage) ;
break;

case MESSAGE_READ:
byte[] readBuf = (byte[]) msg.obj;
// construct a string from the valid bytes in

the buffer

String readMessage = new String(readBuf, O,
msg.argl) ;

adapter.add (readMessage) ;

break;

}
}

}i

In the code, the buffer is an array of characters that we convert to String, and msg
is the message we sent from the thread.
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9.2.9

In the communication activity, we define constants for messages, threads with
which we will communicate and create a main thread (ConnectedThread), to which
we pass control after the connection is established.

public class CommunicationActivity extends AppCompatActivity {
public static final int CONNECTED = O;
public static final int ACCEPTED = 1;
public static final int MESSAGE READ = 2;
public static final int MESSAGE WRITE = 3;

BluetoothDevice device2 = null;
BluetoothAdapter BA;

ListeningThread 1t = null;
ConnectingThread ct = null;
ConnectedThread conThread = null;
private ArrayAdapter<String> adapter;

@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity communication);
BA = BluetoothAdapter.getDefaultAdapter() ;

adapter = new ArrayAdapter<String>(this,
android.R.layout.simple list item 1);

ListView lv = (ListView) findViewById(R.id.listView5) ;

lv.setAdapter (adapter) ;

if (conThread '= null) conThread.cancel() ;

conThread = new ConnectedThread (mHandler); // control
thread

}

9.2.10

We start the server with a button, and if the server thread (ListeningThread) has
already started, it must be stopped. ListeningThread is the listening thread to which
we send

o our BT adapter

« UUID

« athread that takes control after a connection has been estabilsihed
« the handler to which the messages will go
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and then run the newly created thread.

public void serverClick (View view) ({
if (1t '= null) 1lt.cancel();
1lt = new
ListeningThread (BluetoothAdapter.getDefaultAdapter (),
MainActivity.MY UUID, conThread,
mHandler) ;
lt.start();

9.2.11
Server thread

ListeningThread provides listening to connecting clients. In the constructor, we set
the parameters (handler and thread that takes control) and get the serversocket.

public class ListeningThread extends Thread {
private final BluetoothServerSocket bluetoothServerSocket;
ConnectedThread comThread;
Handler mHandler;

public ListeningThread (BluetoothAdapter BA, UUID uuid,

ConnectedThread ci, Handler ih) {

BluetoothServerSocket temp = null;

comThread = ci;

mHandler = ih;

try {

temp =

BA.listenUsingRfcommWithServiceRecord ("MyChatApp", uuid) ;

} catch (IOException e) {e.printStackTrace() ;}

bluetoothServerSocket = temp;

9.2.12

Subsequently, the thread runs and waits until a connection is established. If the
connection is established, we set the obtained socket into the communication
thread, send a message to the handler that someone has connected to and start
the communication thread. Since we no longer need the server socket, we close it
when canceling a thread in the cancel() method.
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public void run() ({

BluetoothSocket bluetoothSocket;

while (true) { // its running or waiting for a connected
client

try {
bluetoothSocket = bluetoothServerSocket.accept() ;

} catch (IOException e) { break; }
// if connection is successfull
if (bluetoothSocket '= null) {
// we add the socked to the communicating thread
comThread. setSocket (bluetoothSocket) ;
// we send a message to the Handler - someone
has connected
mHandler.obtainMessage (CommunicationActivity.CONNE
CTED, -1, -1, null).sendToTarget() ;
comThread.start(); // we start the communication
thread

try {
// serversocket is no longer needed

bluetoothServerSocket.close() ;
} catch (IOException e) {
e.printStackTrace () ;

}

break; // end of the never ending loop

// cancels the socket and stops the listening thread
public void cancel() {

try {
bluetoothServerSocket.close() ;

} catch (IOException e) {
e.printStackTrace() ;

9.2.13

Client

The client role starts an activity with a list of paired devices, in which the user
selects the server to which he wants to connect.
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public class CommunicationActivity extends AppCompatActivity {
public static final int CONNECTED = O;
public static final int ACCEPTED = 1;

public void connectMeClick (View view) ({
Intent z = new Intent(this, DevicelistActivity.class)
startActivityForResult(z, 9);

@QOverride
protected void onActivityResult(int requestCode, int
resultCode, Intent data) {
switch (requestCode) {
case 9:
Bundle returnedData = data.getExtras() ;
String MAC = returnedData.getString("device") ;
device2 = BA.getRemoteDevice (MAC) ;
// Initiate a connection request in a separate
thread
if (ct '= null) ct.cancel();
ct = new
ConnectingThread (BluetoothAdapter.getDefaultAdapter (),
device2, MainActivity.MY UUID,
conThread, mHandler) ;
ct.start () ;
break;

From the induced activity, we obtain the MAC address of the device and then the
identification of the entire device, which we then send to the connection thread. We
create a new connecting thread (ConnectingThread) with parameters: our BT
adapter, the device to which we connect, UUID, the thread that will take control after
the connection, the handler to which messages will go.

9.2.14
Client thread
The client thread connects to the server's listening thread and then leaves control

to the communication thread. The constructor sets the parameters and creates a
record for the connection.

class ConnectingThread extends Thread ({
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private final BluetoothSocket bluetoothSocket;
private final BluetoothDevice device2;
BluetoothAdapter BA;

ConnectedThread comThread;

Handler mHandler;

public ConnectingThread (BluetoothAdapter iBA,
BluetoothDevice dev2, UUID uuid, ConnectedThread ci, Handler
ih) {
BluetoothSocket temp = null;
device2 = dev2;
BA = iBA;
comThread = ci;
mHandler = ih; // setting the parameters
// socket creation for the device to which we want to
connect to
try {
temp =
dev2.createRfcommSocketToServiceRecord (uuid) ;
} catch (IOException e) {
e.printStackTrace () ;
}
bluetoothSocket = temp; // if we succeeded, remember
it

9.2.15
In the body of the thread:

o we will cancel the search, if any is in progress,

« we will try to connect, which blocks further thread activity,

« if everything went well, we have a communication socket and send it to the
control thread,

« we will send the info to the handler,

o Wwe start the communication thread,

o we will cancel the unnecessary connecting thread.

public void run() {
// we cancel the search
BA.cancelDiscovery () ;

try {
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// we try to connect, which blocks the other
activites of the thread
bluetoothSocket.connect () ;
} catch (IOException connectException) ({
connectException.printStackTrace () ;
try {
bluetoothSocket.close() ;
} catch (IOException closeException) ({
closeException.printStackTrace () ;

// if everything went well, we have a communication
socket
// we send it to the control thread
comThread.setSocket (bluetoothSocket) ;
try {
// we send the information to the handler
mHandler.obtainMessage (CommunicationActivity.ACCEPTED,
-1,-1,null)

.sendToTarget () ;
} catch (Exception e) {
Log.e("", "error", e);

}

comThread.start(); // start the communication thread

// we cancel the unnecessary connecting thread
public void cancel() {
try {
bluetoothSocket.close() ;
} catch (IOException e) ({
e.printStackTrace() ;

1 9.2.16

Communication thread

A separate thread for subsequent communication is in charge of communication
after the connection is established. Although it is created as the first thread, it will

not start running until the other threads have finished (when their run() method runs
out).
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It provides a separate method for writing and guards the input buffer in an endless
loop, and if something is found in it, it reads it and sends it to the activity via a
handler.

In its constructor, we set only the handler and after setting the socket from the
connecting threads, we gain access to the input/output channels.

public class ConnectedThread extends Thread ({
private BluetoothSocket socket;
private InputStream inStream;
private OutputStream outStream;
private final Handler mHandler;

public ConnectedThread (Handler ih) {
mHandler = ih;

public void setSocket (BluetoothSocket s) {
socket = s;
InputStream tmpIn = null;
OutputStream tmpOut = null;
// Get the BluetoothSocket input and output streams
try {
tmpIn = socket.getInputStream() ;
tmpOut = socket.getOutputStream() ;
} catch (IOException e) {
Log.e("", "temp sockets not created", e);
}
inStream = tmpIn;
outStream = tmpOut;

9.2.17

The communication itself is relatively simple - the thread listens for input in an
endless loop and if a character arrives, it sends it to the handler for display.

To write, the write() method is called, which sends the data to the output channel
and to the handler for display.

public void run() {
byte[] buffer = new byte[1024]; // I need a buffer for the

text
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int bytes; // only one character
// always listen for input
while (true) {
try {
// reading all the recieved characters
bytes = inStream.read (buffer) ;
// and send it to the Handler to display it in
the activity
mHandler.obtainMessage (CommunicationActivity.MESSA
GE _READ, bytes, -1, buffer)

.sendToTarget () ;
} catch (IOException e) {
Log.e("", "disconnected", e);

break; // if the connection is cancelled, we
cancel the process

}

// write the recieved text to the buffer and send it to the
Handler
public void write (byte[] buffer) {
try {
outStream.write (buffer) ;
mHandler.obtainMessage (CommunicationActivity.MESSAGE W
RITE, -1, -1, buffer) .sendToTarget() ;
} catch (IOException e) ({
Log.e("", "Exception during write", e);

public void cancel() ({

try {
socket.close(); // close the socket and end the
communication
} catch (IOException e) {
Log.e("", "close() of connect socket failed", e);

9.2.18 The code of the application

AndroidManifest.xml
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<|?xml

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

<|manifest

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

package="com.example.sinus.bluetoothl6">

<|uses-permission
android:name="android.permission.BLUETOOTH" />

<|uses-permission
android:name="android.permission.BLUETOOTH ADMIN" />

<|application

android:
android:
android:
android:
android:

allowBackup="true"

icon="@mipmap/ic_launcher"

label="@string/app name"

roundIcon="@mipmap/ic_launcher round"

supportsRtl="true"

theme="@style/AppTheme">

<|activity android:name=".MainActivity">
<|intent-filter>

<|action

android:

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

<|category

android:name="android.intent.category.LAUNCHER" />

<|/intent-filter>
<|/activity>
<|activity android:name=".DevicelListActivity"
<|activity android:name=".ScanActivity" />
<|lactivity

android:name=".CommunicationActivity"><|/activity>
<|/application>

<|/manifest>

MainActivity.java
package com.example.sinus.bluetoothl6;

import
import
import
import
import
import
import
import

android.
android.
android.
android.
android.
android.
android.
android.

bluetooth.BluetoothAdapter;
bluetooth.BluetoothDevice;
content.Intent;
support.v7.app.AppCompatActivity;
os .Bundle;

view.View;

widget.TextView;

widget.Toast;

/>



import java.util.Set;
import java.util.UUID;

public class MainActivity extends AppCompatActivity ({
private BluetoothAdapter BA;
public static final UUID MY UUID =

UUID. fromString("00112233-afac-1234-abcd-abcdef012345") ;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
showBTStatus () ;

private void showBTStatus () ({
BA = BluetoothAdapter.getDefaultAdapter() ;

TextView tv = (TextView) findViewById(R.id.textView4) ;
if (BA == null) {
tv.setText ("the device doesn't have BlueTooth") ;
} else {
if (BA.isEnabled())
tv.setText ("turned on") ;
else
tv.setText ("turned off");

public void turnOnClick (View view) {
if (!'BA.isEnabled()) {
Intent turnOn = new
Intent (BluetoothAdapter .ACTION REQUEST ENABLE) ;
startActivityForResult (turnOn, 5);
Toast.makeText (getApplicationContext(), "Trying to
turn on", Toast.LENGTH_LONG) .show() ;
} else {
Toast.makeText (getApplicationContext (), "Already
turned on", Toast.LENGTH_LONG) .show() ;

}



@Override
protected void onActivityResult (int requestCode, int
resultCode, Intent data) {
switch (requestCode) ({
case 5:
showBTStatus () ;
break;
case 6:

break;

public void myListClick (View view) ({
Intent z = new Intent(MainActivity. this,
DevicelistActivity.class) ;
startActivityForResult(z, 6) ;

public void showClick (View view) {
BA.cancelDiscovery() ;
Intent disIntent = new
Intent (BluetoothAdapter.ACTION REQUEST DISCOVERABLE) ;

disIntent.putExtra(BluetoothAdapter.EXTRA DISCOVERABLE DURATIO
N, 300);
startActivityForResult (disIntent, 7);

public void scanClick (View view) {
Intent z = new Intent(MainActivity. this,
ScanActivity.class) ;
startActivityForResult(z, 8);

public void chatClick (View view) {
Intent in = new Intent(MainActivity.this,
CommunicationActivity.class) ;
startActivity(in) ;



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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|Button

android:
android:
android:
android:
android:

<|TextView

id="@+id/button4"

layout width="match parent"
layout height="wrap content"
onClick="turnOnClick"

/>

text="Turn on BT"

android:id="Q@+id/textViewd"
android:layout_width="match_ parent"
android:layout_height="wrap content"
android: text="BT status" />
<|Button
android:id="@+id/buttoné"
android:layout_width="match parent"
android:layout_height="wrap content"
android:onClick="showClick"
android:text="Be discoverable" />
<|Button
android:id="@+id/button7"
android:layout_width="match parent"
android:layout_height="wrap content"
android:onClick="scanClick"
android:text="Search new" />
<|Button
android:id="@+id/button"
android:layout_width="match parent"
android:layout _height="wrap content"



android:
android:

onClick="myListClick"
text="Show the list of paired devices" />

<|Button
android:
android:
android:
android:
android:

id="@+id/button3"

layout _width="match parent"
layout _height="wrap content"
onClick="chatClick"
text="Chat" />

<|/LinearLayout>

ScanActivity.java

package com.example.sinus.bluetoothlé6;

import
import
import
import
import
import
import
import
import
import
import
import
import

import
import

public

android.
android.
android.
android.
android.
android.
android.

android

android.

android
android

bluetooth.BluetoothAdapter;
bluetooth.BluetoothDevice;
content.BroadcastReceiver;
content.Context;
content.Intent;
content.IntentFilter;
os.Bundle;

.support.v7.app.AppCompatActivity;
android.

view.View;
widget.AdapterView;

.widget.ArrayAdapter;
.widget.ListView;
android.

widget.Toast;

java.lang.reflect.Method;
java.util .Arraylist;

class ScanActivity extends AppCompatActivity {

BluetoothAdapter BA;

ArrayList<|String> myList =
ArrayList<|BluetoothDevice> devList = new ArrayList();

new ArrayList();

ArrayAdapter adapter;

private final BroadcastReceiver mReceiver =
BroadcastReceiver () {

public

String action =

void onReceive (Context context,

intent.getAction () ;

Intent intent)



if
(BluetoothAdapter .ACTION DISCOVERY STARTED.equals(action)) {
Toast.makeText (context, '"Starting search
", Toast.LENGTH_SHORT) .show () ;
} else if
(BluetoothAdapter .ACTION DISCOVERY FINISHED.equals(action)) {
Toast.makeText (context, "... end of search",
Toast.LENGTH_SHORT).show();
} else if
(BluetoothDevice.ACTION FOUND.equals(action)) {
//bluetooth device found
BluetoothDevice device = (BluetoothDevice)
intent.getParcelableExtra (BluetoothDevice.EXTRA DEVICE) ;

Toast.makeText (context, "Found " +
device.getName () , Toast.LENGTH SHORT) .show() ;
myList.add (device.getName()) ;
devlist.add (device) ;
adapter.notifyDataSetChanged() ;

i

@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity scan);

connectAdapter () ;
addOnItemClickListener () ;
private void addOnItemClickListener () ({

AdapterView.OnItemClickListener mMessageClickedHandler

new AdapterView.OnItemClickListener () {
public void onItemClick (AdapterView

parent,
View v,
int position,
long id) {

BA.cancelDiscovery() ;
pairDevice (devlList.get (position)) ;



}i
ListView lv = (ListView) findViewById(R.id.listView3) ;
lv.setOnItemClickListener (mMessageClickedHandler) ;

private void pairDevice (BluetoothDevice device) ({
try {
Method method =
device.getClass () .getMethod ("createBond", (Class[]) null);
method.invoke (device, (Object[]) null) ;
} catch (Exception e) {
Toast.makeText (getApplicationContext (), "Error!"
Toast.LENGTH SHORT) .show() ;

}

private void connectAdapter () ({
adapter = new
ArrayAdapter (this,android.R.layout.simple list item 1,
myList) ;
ListView lv = (ListView) findViewById(R.id.listView3) ;
lv.setAdapter (adapter) ;

public void scanAroundClick (View view) {
IntentFilter filter = new IntentFilter() ;
filter.addAction (BluetoothDevice.ACTION_ FOUND) ;
filter.addAction (BluetoothAdapter .ACTION DISCOVERY_ STARTED) ;
filter.addAction (BluetoothAdapter . ACTION DISCOVERY_ FINISHED) ;
registerReceiver (mReceiver, filter) ;

BA = BluetoothAdapter.getDefaultAdapter() ;
BA.startDiscovery() ;

public void onDestroy () {
unregisterReceiver (mReceiver) ;
super .onDestroy () ;



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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".ScanActivity">

<|Button
android:id="@+id/button5"
android:layout width="match parent"
android:layout height="wrap content"
onClick="scanAroundClick"

/>

android:

android: text="Scan"

<|ListView
android:id="Q@+id/listView3"

:layout width="match parent"

:layout height="match_ parent" />

android
android

<|/LinearLayout>

DeviceListActivity.java
package com.example.sinus.bluetoothl6;

import
import
import
import
import
import
import
import
import
import

import
import

public

android

android.

android

.bluetooth.BluetoothAdapter;
android.

bluetooth.BluetoothDevice;
content.Intent;

.0s .Bundle;
android.
android.
android.
android.
android.
android.

support.v7.app.AppCompatActivity;
view.View;

widget.AdapterView;
widget.ArrayAdapter;
widget.ListView;

widget.Toast;

java.util .Arraylist;
java.util. Set;

class DevicelistActivity extends

AppCompatActivity

ArrayAdapter adapter;
ArrayList<|String> myList;



private Set<|BluetoothDevice> pairedDevices;
BluetoothAdapter BA;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity device list);

BA = BluetoothAdapter.getDefaultAdapter() ;
pairedDevices = BA.getBondedDevices () ;
showList () ; // bonded list
addListener () ; // add listener

private void showList () ({
myList = new ArraylList();
for (BluetoothDevice bt : pairedDevices) ({
myList.add (bt.getAddress() + " (" + bt.getName() +

"))

}

adapter = new
ArrayAdapter (this,android.R.layout.simple list item 1,
myList) ;

ListView lv = (ListView) findViewById(R.id.listView2) ;

lv.setAdapter (adapter) ;

private void addListener() {
AdapterView.OnItemClickListener mMessageClickedHandler

new AdapterView.OnItemClickListener () ({
public void onItemClick (AdapterView

parent,
View v,
int position,
long id) {

Intent intentNavrat = new Intent();

intentNavrat.putExtra ("device",
myList.get (position) .substring (0, 17)) ;

setResult (RESULT OK, intentNavrat) ;

finish() ;



ListView myList = (ListView)
findViewById(R.id.listView2) ;

myList.setOnItemClickListener (mMessageClickedHandler) ;

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

<|LinearLayout

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

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

android:layout height="match parent"
android:orientation="vertical"
tools:context=".DeviceListActivity">

<|TextView
android:id="Q@+id/textView5"
android:layout width="match parent"
android:layout_height="wrap content"
android:text="List of paired:"

android: textAppearance="(@style/TextAppearance.AppCompat
yln />

<|ListView
android:id="@+id/listView2"
android:layout_width="match parent"
android:layout height="match_parent" />

<|/LinearLayout>

CommunicationActivity.java
package com.example.sinus.bluetoothl6;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;

import android.content.Intent;

import android.os.Handler;

import android.os.Message;

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

import android.view.View;

.Displa



import android.widget.ArrayAdapter;
import android.widget.EditText;
import android.widget.ListView;
import android.widget.TextView;
import android.widget.Toast;

public class CommunicationActivity extends AppCompatActivity {
public static final int CONNECTED = O;
public static final int ACCEPTED = 1;
public static final int MESSAGE READ = 2;
public static final int MESSAGE WRITE = 3;

BluetoothDevice device2 = null;
BluetoothAdapter BA;

ListeningThread 1t = null;
ConnectingThread ct = null;
ConnectedThread conThread = null;

private ArrayAdapter<|String> adapter;

@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity communication);
BA = BluetoothAdapter.getDefaultAdapter () ;

adapter = new ArrayAdapter<|String>(this,
android.R.layout.simple list item 1);

ListView lv = (ListView) findViewById(R.id.listView5) ;

lv.setAdapter (adapter) ;

if (conThread '= null) conThread.cancel () ;

conThread = new ConnectedThread (mHandler) ;

public void serverClick (View view) ({
if (1t '= null) lt.cancel();
1t = new
ListeningThread (BluetoothAdapter.getDefaultAdapter () ,MainActiv
ity.MY UUID, conThread, mHandler) ;
lt.start();

public void connectMeClick (View view) ({



Intent z = new Intent(this, DevicelistActivity.class)
startActivityForResult(z, 9);

@Override
protected void onActivityResult (int requestCode, int
resultCode, Intent data) {
switch (requestCode) ({
case 9:
Bundle myData = data.getExtras() ;
String MAC = myData.getString("device") ;
device2 = BA.getRemoteDevice (MAC) ;
// Initiate a connection request in a separate
thread
if (ct '= null) ct.cancel():
ct = new
ConnectingThread (BluetoothAdapter.getDefaultAdapter () ,device2,
MainActivity.MY UUID, conThread, mHandler) ;
ct.start () ;
break;

// The Handler that gets information back from the
BluetoothChatService
// The Handler that gets information back from the
BluetoothChatService
private final Handler mHandler = new Handler() {
@Override
public void handleMessage (Message msg) {
TextView tv = (TextView)
findViewById(R.id. textView) ;
switch (msg.what) ({
case CONNECTED:
adapter.add ("Connected: ");
break;
case ACCEPTED:
adapter.add ("Accepted: ")
break;
case MESSAGE WRITE:
byte[] writeBuf = (byte[]) msg.obj;
// construct a string from the buffer



String writeMessage = new
String (writeBuf) ;

adapter.add("ME: " + writeMessage) ;

break;

case MESSAGE READ:

byte[] readBuf = (byte[]) msg.obj;

// construct a string from the valid bytes
in the buffer

String readMessage = new String(readBuf,
0, msg.argl) ;

adapter.add (readMessage) ;

break;

|

public void sendMsgClick (View view) ({
EditText ed = (EditText) findViewById(R.id.editText) ;
String s = ed.getText () .toString() ;
ed.setText ("") ;
byte[] writeBuf = s.getBytes() ;
if (conThread == null)
Toast.makeText (this, "Thread missing",
Toast.LENGTH_SHORT) .show() ;

else
conThread.write (writeBuf) ;
}
@QOverride
protected void onDestroy() {

super .onDestroy () ;

if (1t '= null) lt.cancel();

if (ct '= null) ct.cancel();

if (conThread '= null) conThread.cancel () ;

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

<|LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout _height="match_ parent"



android:orientation="vertical"
tools:context=".CommunicationActivity">

<|Button

android:
android:
android:
android:
android:

<|Button

android:
android:
android:
android:
android:

<|EditText

android:
android:
android:
android:
:inputType="text"

android

<|Button

android:

android

android:
android:

<|ListView

android:
android:
android:

id="@+id/buttonlO"

layout width="match parent"
layout _height="wrap content"
onClick="serverClick"

text="I am going to be the server" />

id="@+id/buttonll"

layout width="match parent"
layout height="wrap content"
onClick="connectMeClick"
text="Connecting me to..." />

id="@+id/editText"

layout width="match parent"
layout_height="wrap_ content"
ems="10"

/>

id="@+id/buttonl2”

:layout width="match parent"
android:

layout_height="wrap content"
onClick="sendMsgClick"
text="Sent" />

id="@+id/listView5"
layout _width="match parent"
layout_height="match parent" />

<|/LinearLayout>

ListeningThread.java
package com.example.sinus.bluetoothl6;

import
import
import
import

android.bluetooth.BluetoothAdapter;
android.bluetooth.BluetoothDevice;
android.bluetooth.BluetoothServerSocket;
android.bluetooth.BluetoothSocket;



import android.os.Handler;
import android.util.Log;

import java.io.IOException;
import java.util.UUID;

public class ListeningThread extends Thread ({
private final BluetoothServerSocket bluetoothServerSocket;
ConnectedThread comThread;
Handler mHandler;

public ListeningThread (BluetoothAdapter BA, UUID uuid,
ConnectedThread ci, Handler ih) {
BluetoothServerSocket temp = null;
comThread = ci;
mHandler = ih;

try {
temp =
BA.listenUsingRfcommWithServiceRecord ("MyChatApp", uuid) ;
} catch (IOException e) {e.printStackTrace() ;}
bluetoothServerSocket = temp;

public void run() ({
BluetoothSocket bluetoothSocket;
// This will block while listening until a
BluetoothSocket is returned
// or an exception occurs
while (true) {
try {
bluetoothSocket =
bluetoothServerSocket.accept() ;
} catch (IOException e) { break; }

// If a connection is accepted
if (bluetoothSocket '= null) {
// Manage the connection in a separate thread
comThread.setSocket (bluetoothSocket) ;
// Send the obtained bytes to the UI
Activity

mHandler.obtainMessage (CommunicationActivity.CONNECTED, -1, -
1, null)



// Cancel the listening socket and terminate the

.sendToTarget () ;
comThread.start () ;

try {
bluetoothServerSocket.close() ;

} catch (IOException e) ({
e.printStackTrace () ;

}

break;

public void cancel() {

try {
bluetoothServerSocket.close() ;

} catch (IOException e) ({
e.printStackTrace () ;

ConnectingThread.java
package com.example.sinus.bluetoothl6;

import
import
import
import
import

import
import

android.bluetooth.BluetoothAdapter;
android.bluetooth.BluetoothDevice;
android.bluetooth.BluetoothSocket;
android.os.Handler;
android.util.Log;

java.io.IOException;
java.util .UUID;

class ConnectingThread extends Thread {
private final BluetoothSocket bluetoothSocket;
private final BluetoothDevice device2;
BluetoothAdapter BA;
ConnectedThread comThread;
Handler mHandler;

public ConnectingThread (BluetoothAdapter iBA,

BluetoothDevice dev2, UUID uuid, ConnectedThread ci,

ih) {

thread

Handler



BluetoothSocket temp = null;
device2 = dev2;

BA = iBA;

comThread = ci;

mHandler = ih;

// Get a BluetoothSocket to connect with the given
BluetoothDevice
try {
temp =
dev2.createRfcommSocketToServiceRecord (uuid) ;
} catch (IOException e) ({
e.printStackTrace () ;

}
bluetoothSocket = temp;

public void run() ({
// Cancel any discovery as it will slow down the
connection
BA.cancelDiscovery() ;

try {
// This will block until it succeeds in connecting
to the device
// through the bluetoothSocket or throws an
exception
bluetoothSocket.connect () ;
} catch (IOException connectException) {
connectException.printStackTrace () ;
try {
bluetoothSocket.close() ;
} catch (IOException closeException) ({
closeException.printStackTrace () ;

// Code to manage the connection in a separate thread
comThread.setSocket (bluetoothSocket) ;

try {
// Send the obtained bytes to the UI Activity

mHandler.obtainMessage (CommunicationActivity.ACCEPTED, -1, -1,
null)



.sendToTarget () ;
} catch (Exception e) {
LOg.e (n " , "arror" , e) g

}

comThread.start () ;

// Cancel an open connection and terminate the thread
public void cancel () {
try {
bluetoothSocket.close() ;
} catch (IOException e) {
e.printStackTrace () ;

ConnectedThread.java
package com.example.sinus.bluetoothl6;

import android.bluetooth.BluetoothSocket;
import android.os.Handler;

import android.util.Log;

import java.io.IOException;

import java.io.InputStream;

import java.io.OutputStream;

public class ConnectedThread extends Thread {
private BluetoothSocket socket;
private InputStream inStream;
private OutputStream outStream;
private final Handler mHandler;

public ConnectedThread (Handler ih) ({
mHandler = ih;

public void setSocket (BluetoothSocket s) {
socket = s;
InputStream tmpIn = null;
OutputStream tmpOut = null;
// Get the BluetoothSocket input and output streams

try {
tmpIn = socket.getInputStream() ;



tmpOut = socket.getOutputStream() ;
} catch (IOException e) ({
Log.e("", "temp sockets not created", e);
}
inStream = tmpIn;
outStream = tmpOut;

public void run () ({
byte[] buffer = new byte[1024];
int bytes;
// Keep listening to the InputStream while connected
while (true) {
try {
// Read from the InputStream
bytes = inStream.read(buffer) ;
// Send the obtained bytes to the UI Activity

mHandler.obtainMessage (CommunicationActivity.MESSAGE READ,
bytes, -1, buffer)

.sendToTarget() ;
} catch (IOException e) {
Log.e("", "disconnected", e);

break;

}

/**
* Write to the connected OutStream.
* @param buffer The bytes to write
*/
public void write(byte[] buffer) {
try {
outStream.write (buffer) ;
// Share the sent message back to the UI Activity

mHandler.obtainMessage (CommunicationActivity.MESSAGE WRITE, -
1, -1, buffer)

.sendToTarget () ;
} catch (IOException e) {
Log.e("", "Exception during write", e);

}

public void cancel() {
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try {
socket.close () ;

} catch (IOException e) ({
Log.e("", "close() of connect socket failed", e);
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10.1 Definition of permissions

10.1.1
Permissions before

Android is version by version a more and more secure system. From the first
versions of the application, they informed which elements they require access to,
but after approving the confirmation, we could not do anything with these
permissions.

Ormnge @@ all 7 ©%59% W) 16:46

& Apppermissions Q @

Messenger

Camera

Location

Only while app is in use
Microphone

Storage

Calendar
Contacts

Phone

d

10.1.2
Permissions (new approach)

Each Android application runs in a separate instance of the virtual machine
(sandbox). If it wants to collect information from outside the environment, it must

ask for permissions.

In the case of standard permissions, it is sufficient to include them in the manifest.
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From API version 24, the situation on the retention of permission information has
changed compared to previous versions. While standard permissions are confirmed
when installing an application, as was the case with earlier versions, "dangerous”
permissions must be defined in the manifest and then requested by the application
and confirmed by the user.

These authorizations include, for example:

READ_CALENDAR
WRITE_CALENDAR

CAMERA

READ_CONTACTS
WRITE_CONTACTS
GET_ACCOUNTS
ACCESS_FINE_LOCATION
ACCESS_COARSE_LOCATION
RECORD_AUDIO
READ_PHONE_STATE
CALL_PHONE
READ_CALL_LOG
WRITE_CALL_LOG
ADD_VOICEMAIL

USE_SIP
PROCESS_OUTGOING_CALLS
BODY_SENSORS

SEND_SMS

RECEIVE_SMS

READ_SMS
RECEIVE_WAP_PUSH
RECEIVE_MMS
RECEIVE_MMS
READ_EXTERNAL_STORAGE
WRITE_EXTERNAL_STORAGE

10.1.3
User options
After switching to the item in the settings, we have a list of applications that have

access to sensitive hardware or sensitive data, and we can revoke the authorization
at any time.
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! Android Emulator - Mo_maolbil:5554 J— |
|
' Android Emulator - Mo mobik3554
A

an . 0sa0

A ermissions ; - g
PPP < Location permissions

: Body Sensors |
API Demos
o 0 of 0 apps allowed : L
Calendar
(= Calendar 31
3 of 4 apps allowed | B
| “ Camera
|
(0] Camera |
2 of 12 apps allowed | ‘. Chrome @
@  Contacts j e Contacts
- 6 of 17 apps alloweg |
[ Gallery
Q Location [
3 of 13 apps allowed | -
(@) sooerm °
() Microphone [
~ 3 of 10 apps allowed | Hangouts
_____ _

So even if the app used a camera yesterday or was allowed to use GPS, it can't
assume that it has such a permission today.

orange 0D il R © $60% [ 16:31

9

Allow Bluetooth16 to access this
device's location?
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10.1.4
Requesting permissions

If we do not have permissions, we need to request them, for which the
ActivityCompat.requestPermissions() method is used, in which we define one or a
group of permissions that the application requires.

The requestPermission() method is a request to obtain permission:

o the first parameter is the activity

« the second parameter is an array of strings representing one or more
permissions

« the last parameter is the code identifying the request in the
onRequestPermissionsResult method

if (ActivityCompat.checkSelfPermission (this,
Manifest.permission.CAMERA)
!= PackageManager.PERMISSION_ GRANTED ({
ActivityCompat.requestPermissions (this,
new
String[] {Manifest.permission.CAMERA}, 5);

}

Upon request, a dialog for assigning permissions is displayed:

©

Allow Bluetooth16 to access this
device's location?
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10.1.5
Permissions verification scheme

For the specified requestCode, we will go through the list of required permissions,
for the grantResult specified by the user, we will list whether the permission has
been assigned or not, and at the same time we will list from the permissions which
permission itis.

If we lack some permissions, the device cannot be used and it is necessary to
either close the application or adjust its functionality accordingly (e.g. it is not
possible to take pictures - we deactivate the button).

The verification and acquisition of permissions scheme is as follows:

run
it not, | will ask
ActivityCompat. ContextCompat.
checkSelfPermission
dolhave _ x5
asynchronous request Q;5 ~- permission? = et of
= _::_H_\_\_‘--‘_H_H"‘ . .
—— application

| will not find the result here

user reply from
onRequestPermissionsResu

user

permissions

if necessary,

?
SR | will set up the GUI . .
continuation
f th licati
turn off elements in the GUI SIEIEERE et
or quit the application
[110.1.6

Verification of the acquisition of permissions
The call displays a dialog for individual permissions and expects a user response

=>the request is asynchronous, if we want to respond to acceptance or rejection,
we must do so in the onRequestPermissionResult method.
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©

Allow Bluetooth16 to access this
device's location?

After the user's response, we identify the parameters in the
onRequestPermissonsResult method,

« requestCode identifies the request, which was defined by the programmer by
the number when calling the request,

o permissions is a list of required permissions - now only one

« grantResults is information about assigning permissions to the given
permission(s)

public void onRequestPermissionsResult(int requestCode,
String[] permissions, int[]
grantResults) ({
switch (requestCode) {
case 5: if (grantResults.length > 0 && // identifying
0. permission
grantResults[0] ==
PackageManager. PERMISSION GRANTED) {
Toast.makeText (this, "Camera - OK",
Toast.LENGTH_SHORT) .show() ;
} else {
buttonImage.setEnabled(false); // deactivating the
camera button
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Toast.makeText (this, "Camera won't be used",
Toast.LENGTH_SHORT) .show() ;

}
}
}

The return from the permissions allocation request is the grantResults array, which
contains a list of permissions from the communication call.

If we specify only one item in the request, we only need to check the value for
permissions in the 0th position (there is no longer a list of permissions in the array,
but only the values (allowed, denied) in the sequence as the request was called). So
if some permissions were returned (grantResults.length> 0 ), then if the first
permission was confirmed (in the meantime it was written to the database of
confirmed permissions), we can continue.

If the application has not obtained permissions, then e.g. | turn off the elements
that are associated with the permission or quit the application

10.1.7
Permissions in code

Usually, a permission is requested in the onCreate() method of the application, or
when accessing the device for the first time. The application then remembers the
permission.

The permission check takes place within ContextCompat.checkSelfPermission()
and returns PERMISSION_GRANTED or PERMISSION_DENIED. The code needs to
be adapted to ensure that the application requests permission to use the
dangerous permissions and deals with the situation if it does not receive this
permission.

The following code checks the permission to access the camera if the permission
is not stored in the repository, the application can save it after request and
confirmation - if it is then stored, it does not ask for it again.

if (ActivityCompat.checkSelfPermission (this,
Manifest.permission.CAMERA)
!= PackageManager.PERMISSION GRANTED ({

}

If the permission is not granted, it is necessary to ask for it or notify the user that
the functions in the application are missing or disabled, etc.
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The easiest way to change permissions when testing an application is to uninstall
the application -> new application = new permissions.
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11.1 HTTP request

11.1.1

A web browser is a standard part of the application equipment of smartphones.
Allows us to receive and send data most often via http and https protocols.

In addition, many applications communicate with "their server” within the
functionalities, e.g. for profile storage, content download, communication with
teammates, social networks, etc.

11.1.2
Assignment

Create an application, that can read data from a website.

11.1.3
Classes for communication

The basic class for communication is HttpURLConnection, which input is a URL
address. Opening a connection creates a connection to the given URL and gains
access to the input channel from which the content at the given URL is read.

URL url = new URL("http://cnn.com/") ;
HttpURLConnection urlConnection = (HttpURLConnection)
url .openConnection() ;
try {

InputStream in = new
BufferedInputStream(urlConnection.getInputStream()) ;

readStream(in) ;

} finally {

urlConnection.disconnect() ;

Many examples of communication via http can be found on the web, but they are no

longer up to date.

« as of API version 22 (Android 5.1) HttpPost, HttpGet are deprecated
o as of API level 23, the Apache HTTP client is not used either
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11.1.4
Permissions

To access communication channels (e-mail, web), it is necessary to set
permissions in the manifest.

We place the definition above the <application> setting:

<?xml version="1.0" encoding="utf-8"?>
<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.al7 webreader">
<uses-permission
android:name="android.permission.INTERNET" />

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"

11.1.5

The process of download

Downloading content from the Internet is one of the more time consuming
operations. It is not used as part of GUI code (threads for the GUI), because long
operations would give the impression of an application freezing and the application

would not respond to user interactions or communicate during the download.

The AsyncTask class is generally used for more time-consuming operations.

11.1.6

AsyncTask

An instance of the AsyncTask class allows you to perform operations:
« out of thread Ul = application responds
« inthe background, in a separate thread
« with output to the GUI elements of the activity

« without the need to create a mechanism for working with threads
 ideally designed for shorter operations (several seconds)
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It's a good idea for an instance to be part of the activity in which it works, because it
allows it to directly access the components to which it displays messages or
retrieved content.

11.1.7
AsyncTask structure

It is necessary to define them by a pair of dolnBackground and onPostExecute
methods:

public class MainActivity extends AppCompatActivity {
@QOverride
protected void onCreate (Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

}

public class GetMyData extends AsyncTask<String, Void,
String> {
@Override
protected String doInBackground (String... params) {
// gets the result
return vysledok;
}
protected void onPostExecute (String result) {
// usually operations in GUI

}
} // kend of GetMyData

} // end of activity

The output obtained within the doinBackground method is the input to the
onPostExecute method => the dolnBackground method type is the same as the
parameter type in onPostExecute.

In the first method, the result is obtained/downloaded, in the second, it is usually
written to the GUI activity.
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11.1.8

If we look at the AsyncTask classes in more detail, we notice three generic
parameters in the child header:

public class GetMyData extends AsyncTask<String, Integer,

Long> {
@Override
protected Long doInBackground(String... params) {
return my result;
}
protected void onProgressUpdate (Integer... progress) {

setProgressPercent (progress[0]); // set e.g. to
progress bar

}

protected void onPostExecute (Long result){ }

}
The three parameters in the header are used as:

« the first parameter defines the type of parameters entering the
doinBackground method

« the second parameter defines the types of inputs (parameters) to the
onProgressUpdate method

« the third parameter defines the type of the result (type of the return method
in doInBackgroud and input to the onPostExecute method)

The type of parameters sent to dolnBackground (parameter String ...) means that
their number is not defined and any number of them can be sent (but all must have
the type String)

Progress during the process is provided by the optional onProgressUpdate()
method and is used for display. It is updated from dolnBackground by calling
publishProgress().

Unused parameters can be specified as Void in the child header.
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11.1.9
Initialization of content acquisition

Initialization consists of e.g. in processing a click on a button to create an instance
of AsyncTask and call the execute() method with parameters sent to
doinBackground().

Our child AsyncTask will take care of the download and display after its
completion.

public void onClick (View view) ({
// URL of the website
String myUrl = "https://cnn.com";
// instance creation for download
GetMyData getRequest = new GetMyData () ;
// calling the method to start the AsyncTask
// here we could use any number of string parameters
getRequest.execute (myUrl) ;

11.1.10

Calling getRequest.execute(myUrl) ensures that the internal process runs the
dolnBackground method, which:

» reads the first parameter entering the doinBackground() method
o creates a URL and gets a connection to it

public class GetMyData extends AsyncTask<String, Void, String>

{

@Override

protected String doInBackground (String... params) {
String stringUrl = params[0]; // reading the first parameter
String result = "", row;

try {

// creating the URL
URL myUrl = new URL(stringUrl) ;
// estabilishing connection
HttpURLConnection con =(HttpURLConnection)
myUrl . openConnection () ;
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11.1.11

Then the connection parameters are set and the client connects.

When reading web content, BufferedReader is opened and in the standard way (as

from a regular file/stream) it ensures reading of content (= responses) from the

destination address.

// setting the method and the timeout
con.setRequestMethod ("POST") ;
con.setReadTimeout (1500000) ;

con.setConnectTimeout (1500000) ;
// connecting to the URL
con.connect () ;
// Buffered reader for reading the input = response
InputStreamReader sR = new
InputStreamReader (con.getInputStream()) ;
BufferedReader reader = new BufferedReader (sR) ;
// reading while there is something to read
while ((row = reader.readLine()) != null) {
result = result + row;

reader.close(); // the end

streamReader.close() ;

} catch (Exception e) {
Log.d("error: " ,e.toString()) ;
result = null; }

return result;

}

11.1.12

View acquired content

The result obtained and processed by the dolnBackground() method is taken over

by the onPostExecute() method and displayed in the GUI views.

public class GetMyData extends AsyncTask<String, Void, String>

{

@Override
protected String doInBackground (String... params) {

return result;

248



Server Communication | FITPED

protected void onPostExecute (String result) {
super.onPostExecute (result) ;
TextView tv = (TextView) findViewById(R.id.textView) ;
tv.setText (result) ;
Toast.makeText (MainActivity. this, "OK",
Toast.LENGTH_SHORT) .show() ;
}
}

Please note that the result will not be in the form of a web page - we only obtained
the HTML code.

Android Emulator - 4 WVGA_MNexus_S_API_24:5554

N

17-WebReader

e —
START DOWNLOAD

my text: <IDOCTYPE html><html class="no-
js"><head><meta content="IE=edge,chrome=1"
http-equiv="X-UA-Compatible"><meta
charset="utf-8"><meta content="text/html" http-
equiv="Content-Type"><meta name="viewport"
content="width=device-width, initial-scale=1.0,
minimum-scale=1.0"><link rel="dns-prefetch"
href="/optimizelyjs/128727546.js" /><link rel="dns-
prefetch" href="//tpc.googlesyndication.com" /
><link rel="dns-prefetch" href="//
pagead2.googlesyndication.com" /><link rel="dns-
prefetch” href="//www.googletagservices.com" /
><link rel="dns-prefetch" href="//
partner.googleadservices.com" /><link
rel="dns-prefetch" href="//www.google.com" /
><link rel="dns-prefetch" href="//aax.amazon-
adsystem.com" /><link rel="dns-prefetch" href="//
c.amazon-adsystem.com" /><link rel="dns-
prefetch" href="//cdn.krxd.net" /><link rel="dns-
prefetch" href="//ads.rubiconproject.com" /
><link rel="dns-prefetch" href="//optimized-
by.rubiconproject.com” /><link rel="dns-
prefetch" href="//fastlane.rubiconproject.com" /
><link rel="dns-prefetch" href="//fastlane-
adv.rubiconproject.com” /><link rel="dns-
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11.1.13 The code of the application

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

<|manifest

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

package="com.example.al7 webreader">
<|uses-permission

android:

name="android.permission.INTERNET" />

<|application

android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"
android:roundIcon="@mipmap/ic_launcher round"
android:supportsRtl="true"

android:

android:

android:theme="@style/Theme.l7WebReader">
<|lactivity android:name=".MainActivity">
<|intent-filter>

<|action

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

<|category

name="android.intent.category.LAUNCHER" />

<|/intent-filter>
<|/activity>
<|/application>

<|/manifest>

MainActivity.java
package com.example.al7_webreader;

import androidx.appcompat.app.AppCompatActivity;

import
import
import
import
import
import

import
import

android.
android.
android.
android.
android.
android.

java.io.
java.io.

os .AsyncTask;

os .Bundle;
util.Log;
view.View;
widget.TextView;
widget.Toast;

BufferedReader;
InputStreamReader;
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import java.net.HttpURLConnection;
import java.net.URL;

public class MainActivity extends AppCompatActivity {

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity main);

public void onClick (View view) ({
// the URL adress of the website
String myUrl = "http://cnn.com";
// instance creation for download
GetMyData getRequest = new GetMyData () ;
// calling the method to start the AsyncTask
// here we could use any number of String parameters
getRequest.execute (myUrl) ;

public class GetMyData extends AsyncTask<|String, Void,
String> {

@Override
protected String doInBackground(String... params) ({
String stringUrl = params[0]; // reading the first
parameter
String result = "", row;
try {

// create URL
URL myUrl = new URL(stringUrl) ;

// create connection
HttpURLConnection con = (HttpURLConnection)
myUrl .openConnection () ;

// setting the method and timeout parameters
con. setRequestMethod ("POST") ;
con.setReadTimeout (1500000) ;
con.setConnectTimeout (1500000) ;

// connect to the URL



con.connect () ;

// Buffered reader for reading the input =
result

InputStreamReader sR = new
InputStreamReader (con.getInputStream()) ;

BufferedReader reader = new
BufferedReader (sR) ;

// we read while there is something to read
while ((row = reader.readLine()) '= null) {
result = result + row;

reader.close(); // the end
reader.close() ;

} catch (Exception e) {
Log.d("x", e.toString());
result = null;

}

return result;

protected void onPostExecute (String result) ({
super .onPostExecute (result) ;
TextView tv = (TextView)
findViewById(R.id. textView) ;
tv.setText ("my text: " + result);
Toast.makeText (MainActivity.this, "OK",
Toast.LENGTH_SHORT) .show() ;
}

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout _width="match parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".MainActivity">



<|Button

android:
android:
android:
android:
android:

<|TextView

android:
android:
android:
android:
<|/LinearLayout>
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id="Q@+id/button"

layout _width="match parent"
layout _height="wrap content"
onClick="onClick"
text="Start download" />

id="@+id/textView"

layout width="match parent"
layout _height="match parent"
text="TextView" />

11.2 Working with server-side data

11.2.1

Data sharing

By default, data between users of the same application is shared through
databases located on publicly available servers.

Although direct access to the database is possible, it carries many security risks

and is therefore strongly discouraged.

The ideal state for creating an infrastructure for working with data is a server with
Java (servlets) and the exchange of entire instances with data.

Common status: PHP (+ My SQL) and communication via text/json data.

11.2.2

Assignment

Create a client-server application that can store data about contacts and the length
of communication with them in a central database

« client on a smartphone with the ability to send a record and read all data

from the database
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» scripts on the server (can be separate) for downloading data, storing data
and sending (= displaying) data from the database to the smartphone

11.2.3
Architecture
The architecture of the application is obvious:
o the smartphone sends a request to run the php script

» the php script sends a web page to the client as a result of processing (=
text)

r '

web server

response

™~

php interpreter

request " php script

N v

11.2.4
Server side
The server provides:

e running a database server with a database containing shared data

o web server with support for running PHP scripts

o PHP script for storing data obtained from a smartphone

o PHP script for reading data from a database and generating a document with
them

e as an additional alternative - HTML form to test the functionality of the
scripts.
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11.2.5
Database
Customers table in My SQL database with fields:

e |D - Autoincrement
e« name - varchar

e surname - varchar
e spent_time - float.

11.2.6
Script for storing data

It consists of reading configuration data to connect to the database, reading data
obtained through POST and then writing data to the database.

The text printed via the echo command generates a page = response for the client.

<?php
include 'config.php';
// create the connection
$conn = mysqli_ connect($servername, $username, $password,
Sdbname) ;
if (Sconn->connect_error) ({
die ("Connection failed: " . $conn—>connect_error);

// read the data sent by POST
$_name = $ POST["name"];
$_surname = $ POST["surname"];
$_spent_time = $ POST["spent_ time"];
// query for the database
$sqgl= "INSERT INTO customers (name, surname, time) VALUES
'" . $ name . "','" . $§ surname . "','" . $spent_ time
"
// feedback, if the query succeeded or not
if (mysqli_query($conn,$sql)) { echo "OK ".$sql;
} else { echo "0".$sql; }
// closing the connection
mysqgli close($conn);
?>
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11.2.7
Connection configuration

To ensure communication with the database, PHP uses an elegant solution that
provides database configuration to all scripts by linking a configuration file.

This is initially included in all scripts that need to connect to the database.

Contains name, password, server and database, e.g. in the form of:

<?php

$servername = "localhost";

Susername = "myLogin";

Spassword = " I don't have it, I won't give it, I will keep
it ";

$dbname = "myDatabase";
?>

The server is usually localhost because the database system runs on the same
server as PHP.

11.2.8
Printing the data
We will not format the content for better/easier data processing on the client side.

<?php
include 'config.php';
// trying to connect...
$conn = mysqli connect($servername, $username,
$password, $dbname) ;
if (!'$conn) { die("Connection failed:
mysqli_ connect _error()); }
// selecting the data
$sql = "SELECT name, surname, spent_ time FROM zoznam";
$result = mysqli_query($conn, $sql);
if (mysqli num rows($result) == 0) {
// if the table is empty
echo "0";
} else {
// output record by record separated by the character

"

I A\
”
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while ($row = mysqli fetch assoc($result)) ({
echo $row["name"]. ";" . Srow["surname"].

$row["spent time"]."|";
}
}

mysqli close($conn);
?>

11.2.9

Test form

wemn
14

To test the functionality of our code, it is advisable to have an HTML page that

sends data to the database:

<form action="write.php" method="post">
<input type="text" name ="name">
<input type="text" name ="surname'">
<input type="text" name ="spent time">
<input type="submit" wvalue="Send data">
</form>

The parameter names are identical to the data read in PHP:

// reading the data sent by POST
$_name = $ POST["name"];

$_surname = $ POST["surname"];
$_spent_time = $ POST["spent_time"]

11.2.10 The code of the application

write.php
<|?php
include 'config.php';
// trying to connect

$conn = mysqli connect($servername, $username, $password,

$dbname) ;
if (Sconn->connect error) ({

die ("Connection failed: " . $conn->connect error) ;

// reading the POST data
$ name = $ POST["name"];
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$_surname = $ POST["surname"];
$_spent time = $ POST["spent time"];
// query for the database
$sgl= "INSERT INTO customers (name, surname, time) VALUES

'" . $ name . "','" . $ surname . "','" . $spent time

D R
// feedback = whether the query was successfull or not
if (mysqli query($conn,$sql)) { echo "OK ".$sql;
} else { echo "0".$sql; }
// closing the connection
mysqli close($conn);
?>

output.php
<| ?php
include 'config.php';
// trying to connect
$conn = mysqli connect($servername, S$username, $password,
Sdbname) ;
if ('Sconn) { die("Connection failed: "
mysqgli connect error()); }
// selecting the data

$sql = "SELECT name, surname, spent_time FROM zoznam";
$result = mysqli_ query($conn, $sql);
if (mysqli_ num rows ($result) == 0) {
// if the table is empty
echo "0";
} else {

// the output record by record separated by ,|“
while ($row = mysqli fetch assoc($result)) ({
echo $row["name"]. ";" . Srow["surname"]. ";"
$row["spent_time"]."|";
}
}

// closing the connection
mysqli close($conn);
?>

my_form.html
<|form action="write.php" method="post">

<|input type="text" name ="name">

<|input type="text" name ="surname">

<|input type="text" name ="spent_ time">

<|input type="submit" value="Send data">
<|/form>
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11.3 Communication with the server

3 11.3.1

Client - android application

It remains to create "only" the client part of the application.

We will design an interface that will have:
« at the top - fields for entering data sent via post to the server
« button to read data from the database

o inthe lower part - TextView, in which the data will be displayed or all
responses from the server

Android Emulator - 4 WVGA_Nexus_5_API_24:5554

N ¢ @ 8:02

18-ServerCommunication

— Server messages -
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11.3.2

Data acquisition

A simpler operation is to load data, which in its simplest form is actually just
reading the content of a website

To process the request, we will use the same child element of AsyncTask as in the
case of the previous task:

public void onClick (View view) ({
// the URL of the website
String myUrl = "https://.../android/output.php";
// creating the instance for download
GetMyData getRequest = new GetMyData () ;
// calling the method to start AsyncTask
// here we can use any number of String parameters

getRequest.execute (myUrl, "1");

So that we don't have to create a special AsyncTask child to write, we add a
parameter to the call to specify what to do.

11.3.3

In the dolnBackground() method, set the connection parameters and send a
request to the given address:

protected String doInBackground(String... params) {
String stringUrl = params[0]; // reading the URL
int task_type = Integer.parselnt(params([1]); // 2.
parameter - what must be done
String result = "", row;

try {
// creating the URL

URL url = new URL(stringUrl) ;
// connecting to the specified URL
URLConnection conn = url.openConnection() ;
conn.setDoOutput (true); // setting the method to POST
// connection parameters
conn.setReadTimeout (15000) ;
conn.setConnectTimeout (15000) ;
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switch (task_type) ({
case 1: // create the connection - everything is
ready, we only send the query
conn.connect() ;
break;

We read the data and return the result:

// creating a response stream
InputStreamReader streamReader = new
InputStreamReader (conn.getInputStream()) ;
// creating the reader
BufferedReader reader = new
BufferedReader (streamReader) ;
// reading the data from the stream
while ((row = reader.readLine()) '= null) {
result += row;

// close
reader.close() ;
streamReader.close() ;

} catch (Exception e) {
Log.d("x", e.toString())
result = null;

}

return result;

11.3.4

The actual display of the data takes place in the method in the onPostExecute
method. We will use the same method both when displaying data and when
displaying the response to inserting data into the database. The doinBackground()
method generates a response, this method (onPostExecute) only displays it.

protected void onPostExecute (String result) {
super .onPostExecute (result) ;
TextView tv = (TextView) findViewById(R.id.textView) ;
tv.setText (result) ;
Toast.makeText (MainActivity.this, "Done",
Toast.LENGTH_SHORT) .show() ;

}
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11.3.5
Data storing

The data is stored in response to a button click.

18-ServerCommunication

An instance of AsyncTask is re-created in the appropriate method and all data is
sent to it.

Thanks to the ability to use a different number of parameters, we can name the
data without having to modify the header of the doInBackground() method.

public void onClickSend (View view) ({
String myUrl = "http://.../android/write.php";
String name = ((EditText)
(findViewById (R.id.editName) ) ) .getText () . toString() ;
String _surname = ((EditText)
(findViewById (R.id.editSurname)) ) .getText () . toString() ;
String _ttime = ((EditText)
(findViewById (R.id.editTime) ) ) .getText () . toString() ;
_ttime.replace(',','."); // to have a decimal point, not a
comma

// creating the instance
GetMyData getRequest = new GetMyData() ;
// sending the parameters
getRequest.execute (myUrl, "2", name, _surname, _ttime);

11.3.6

In the dolnBackground() method, we just add the part for task "2" in the switch
structure so that it reads all sent parameters.
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Call:

getRequest.execute (myUrl, "2", name, _surname, _ttime);

will be processed as:

switch (task) {

case 1: // task to get the server data
conn.connect () ;
break;

case 2: // reading the parameters from the method
String first name = params([2];
String last name = params[3];
String time = params[4];
// accessing the output stream of the request, creating

parameters
OutputStream output = conn.getOutputStream() ;
String data = URLEncoder.encode("first name", "UTF-8") +
"= 4
URLEncoder.encode (first name, "UTF-8");
data += "&" + URLEncoder.encode("last name", "UTF-8") +
n="o4

URLEncoder.encode (last _name, "UTF-8");
data += "&" + URLEncoder.encode("time", "UTF-8") + "=" +
URLEncoder.encode (time, "UTF-8") ;
// write to the stream
output.write (data.getBytes ("UTF-8")) ;
// send
output. flush() ;
output.close() ;
break;

11.3.7
The resulting application

either reads and displays the data:
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Android Emulator - 4 WVGA_Nexus_S_API_24:5554

18-ServerCommunication

y text: Jano;Hruska;10.25|Fero;Petrzlen;11.33|
ano;mak;23|a;s;12|sasa;nasa;123|lvan;Hrach;
2.66|Zuzanka;Hraskovie;55.8|Janko;Hrasko;122.5
bokus;pokusovic;15|a;a;10]lvan;Hrozny;100|

or returns OK when writing, or a query with which the data was entered:

Android Emulator - 4 WVGA_Nexus_S_API_24:5554

18-ServerCommunication

Juan

Mendelez

1.43

my text: OK INSERT INTO zoznam (meno,
priezvisko, cas) VALUES ('Juan’Mendelez',1.43")
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11.3.8 The code of the application

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

<|manifest

xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.al8 servercommunication">
<|uses-permission

android:

name="android.permission.INTERNET" />

<|application

android:
android:
android:
android:

allowBackup="true"
icon="@mipmap/ic_launcher"
label="@string/app name"
roundIcon="@mipmap/ic_launcher round"
android:supportsRtl="true"

android:

android:

android:

theme="@style/Theme.1l8ServerCommunication">

<|lactivity android:name=".MainActivity">
<|intent-filter>

<|action

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

<|category

name="android.intent.category.LAUNCHER" />

<|/intent-filter>
<|/activity>
<|/application>

<|/manifest>

MainActivity.java
package com.example.al8 servercommunication;

import androidx.appcompat.app.AppCompatActivity;

import
import
import
import
import
import
import

import

android.
android.
android.
android.
android.
android.
android.

java.io.

os .AsyncTask;

os .Bundle;
util.Log;
view.View;
widget.EditText;
widget.TextView;
widget.Toast;

BufferedReader;
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import java.io.InputStreamReader;
import java.io.OutputStream;
import java.net.HttpURLConnection;
import java.net.URL;

import java.net.URLConnection;
import java.net.URLEncoder;

public class MainActivity extends AppCompatActivity {

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

public void onClick (View view) ({
// the URL of the website
String myUrl = "https://.../android/output.php";
// Creating the instance for download
GetMyData getRequest = new GetMyData () ;
// calling the method to start the AsyncTask
// here we could use any number of String parameters
getRequest.execute (myUrl, "1");

public void onClickSend (View view) ({
String myUrl = "https://.../android/write.php";
String name = ((EditText)
(findViewById (R.id.editName) ) ) .getText () . toString() ;
String _surname = ((EditText)
(findViewById (R.id.editSurname)) ) .getText () . toString() ;
String _ttime = ((EditText)
(findViewById(R.id.editTime) ) ) .getText () . toString() ;
_ttime.replace(',','."); // to have a floating point,
instead of a comma
// creating the instance
GetMyData getRequest = new GetMyData() ;
// sending the parameters
getRequest.execute (myUrl, "2", name, _surname,
_ttime);

}

public class GetMyData extends AsyncTask<|String, Void,
String> ({



@Override
protected String doInBackground(String... params) ({
String stringUrl = params[0]; // reading the URL
int task type = Integer.parselnt(params[l]); // 2.
parameter - what must be done
String result = "", row;

try {
// creating the URL
URL url = new URL(stringUrl) ;
// connecting to the URL
URLConnection conn = url.openConnection() ;
conn.setDoOutput (true); // setting the method
to POST
// parameters of the connection
conn.setReadTimeout (15000) ;
conn. setConnectTimeout (15000) ;

switch (task type) ({
case 1: // create the connection -

everything is ready, only the query is sent

conn.connect () ;

break;

case 2: // reading the parameters from the

method call

String first name = params[2];

String last name = params[3];

String time = params|[4];

// accessing the output stream of the
request, creating parameters

OutputStream output =
conn.getOutputStream() ;

String data =
URLEncoder.encode ("first name", "UTF-8") + "=" +

URLEncoder.encode (first_name,

"UTF-8") ;

data += "&" +
URLEncoder.encode ("last _name", "UTF-8") + "=" +

URLEncoder.encode (last_name,

"UTF-8") ;

data += "&" +
URLEncoder.encode ("time", "UTF-8") + "=" +



URLEncoder.encode (time, "UTF-
8");
// write to the stream
output.write (data.getBytes ("UTF-8")) ;
output.flush(); // send
output.close() ;
break;

// creating the response stream
InputStreamReader streamReader = new
InputStreamReader (conn.getInputStream()) ;
// creating the reader
BufferedReader reader = new
BufferedReader (streamReader) ;
// reading data from the stream
while ((row = reader.readLine()) '= null) {

result += row;

// close
reader.close() ;
streamReader.close() ;

} catch (Exception e) ({
Log.d("x", e.toString());
result = null;

}

return result;

protected void onPostExecute (String result) ({
super .onPostExecute (result) ;
TextView tv = (TextView)
findViewById(R.id. textView) ;
tv.setText ("my text: " + result);
Toast.makeText (MainActivity.this, "OK",
Toast.LENGTH_SHORT) .show () ;
}

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

<|LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"



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

android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|EditText

android:
android:
android:
android:
android:

<|EditText

android:
android:
android:
android:
android:

<|EditText
android

android:
android:
:hint="Spent time" />

android

<|Button
android

android:
android:
android:

<|Button

android:
android:
android:
android:
android:

<|TextView

id="Q@+id/editName"

layout width="match parent"
layout height="wrap content"
ems="10"

hint="Name" />

id="@+id/editSurname"

layout width="match parent"
layout height="wrap content"
ems="10"

hint="Surname" />

:id="@+id/editTime"
android:

layout_width="match_ parent"
layout_height="wrap_ content"
ems="10"

:id="@+id/button"
android:

layout _width="match parent"
layout _height="wrap content"
onClick="onClickSend"
text="Send" />

id="@+id/buttonl"”

layout _width="match parent"
layout_height="wrap content"
onClick="onClick"
text="Read" />



Server Communication | FITPED

android:id="@+id/textView"
android:layout width="match parent"
android:layout height="match parent"
android:text="-- server messages --" />

<|/LinearLayout>

11.4 JSON

11.4.1

JSON

The abbreviation JSON represents the type of object originating from the javascript

environment - JavaScript Object Notation.
It is currently one of the most widely used formats for data exchange.

As an example we could mention:

[{
"name": "John",
llage" : "99"
b, A
"name": "Peter",
llage" : "18 "
}

Code written in JSON format contains the name of the entity and its value.

It is basically transmitted between the client and the server as plain text, it is
nothing special.

The advantage of this format is that it is currently supported by practically all
programming languages, thanks to which we can use ready-made encoders and
decoders => we save time.
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11.4.2
Examples

In the following examples, we express qualitatively the same information by
different notations. In practice, it is always up to the programmers and their
decision to decide how to encode the data.

List of colors in an array:

{

"colorsArray": [{
"red":"#£00",
"green":"#0£f0",
"blue":"#00£f",
"cyan" :"#O0ff",
"magenta":"#£f0£f",
"yellow":"#££f0",
"black":"#000"

}H

Listed colors:

{
"red":"#£00",
"green":"#0£0",
"blue": "#00£",
"cyan":"#0ff",
"magenta":"#£f0£f",
"yellow":"#££f0",
"black":"#000"

}

List of properties (name, hexadecimal code) in an array:

{

"colorsArray": [{
"colorName":"red",
"hexValue":"#£00"

boA
"colorName" : "green",
"hexValue":"#0£0"
boA
"colorName":"blue",
"hexValue" :"#00£f"
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boA

"colorName":"cyan",
"hexValue":"#0£f£"

boA
"colorName" : "magenta",
"hexValue":"#£0£"

boA
"colorName":"yellow",
"hexValue":"#££0"
boA
"colorName" : "black",
"hexValue":"#000"
}
1
}
11.4.3
Assignment

Modify the application so that communication takes place via data in json format.

11.4.4
Server side

We will modify the php script to send the contents of the database so that it
encodes the data from the database into json format.

The easiest approach is to store data from the database in a field and use built-in
functions that encode the field in json format:

<?php

include 'config.php';

$conn = mysqli connect($servername, $username, $password,
$dbname) ;

if (!'$conn) { die("Connection failed: "
mysqli_ connect _error()) ;}

$sql = "SELECT id, name, surname, spent_time FROM

customers" ;
$result = mysqli query($conn, $sql);
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$return arr = array(); // returned array
while ($row = mysqli fetch array($result)) {

$row_array['id'] = Srow['id'];
$row_array['name'] = Srow['name'];
$row_array['surname'] = $row['surname'];
$row_array['spent time'] = $row['spent time'];

array push($return arr,$row_array); // adding an array to
an array
}
// adding the data label, coding the array and printing it
= sending
echo json_encode (array("data"=>$return arr));
mysqli close($conn);
?>

11.4.5
Client side
The result we get is in the form of text containing valid JSON code.

At first glance, decoding it is a bit more complicated than in the case of the original
text, but if we use suitable libraries, it will be faster.

Android Emulator - 4 WVGA_Nexus_S_API_24:5554

@ 8:09

19-JSONServerCommunicati...

SEND

O

READ

{"data":[{"id":"3"'name":"Jano"surname
":"Hruska",'time":"10.25"}{"id":"4"'name":"F
" ""Petrzlen",time":"11.33"},

surname":"Hrasko",time":"122.5"}{"id":"32"'nam
e":"pokus"'surname”:"pokusovic";'time""15"},
{"id""33"'name":"a",'surname":"a",'time":"10"},{"id
":"34"'name":"lvan",surname":"Hrozny",'time":"100"},
id""35""namea"-" lnan""suirnamea"-"Mendeslaz""time":
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111.4.6

In addition to appropriate decoding, the resulting application should also be able to
display data in some form of list.

The appropriate library for json is the basis. If it is not part of the environment, it
must be obtained e.g. from json.org or through dependencies in the development
environment.

Android Emulator - 4 WVGA_MNexus_S_API_24:5554

3 8:30

19-JSONServerCommunicati...

3 Jano Hruska 10.25
4 Fero Petrzlen 11.33
5 Jano mak 23
28 sasa nasa 123
29 Ivan Hrach 12.66
30 Zuzanka Hraskovie 55.8
31 Janko Hrasko 122.5
32 pokus pokusovic 15
34 Ivan Hrozny 100
35 Juan Mendelez 1.43

11.4.7
The resulting application

The read data is displayed in a list.
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Android Emulator - 4 WVGA_MNexus_S_API_24:5554

A 8:30

19-JSONServerCommunicati...

3 Jano Hruska 10.25
4 Fero Petrzlen 11.33
5 Jano mak 23
28 sasa nasa 123
29 Ivan Hrach 12.66
30 Zuzanka Hraskovie 55.8
31 Janko Hrasko 122.5
32 pokus pokusovic 15
34 Ivan Hrozny 100
35 Juan Mendelez 1.43

It would be appropriate to adjust the communication in the opposite direction too -
add items using JSON.

The advantage over "raw" data (cvs) is that when changing the data structure (e.g.
new field, omitting a field), the data is not written to the fields in the wrong order -
each data is identified by its key (the field to which it belongs).

11.4.8
Displaying the data

To display the data, we create a separate activity with ListView and load the data
into it as soon as it is opened in the onCreate() method.

public class ListActivity extends AppCompatActivity {
String myJSON; // string for the data from the server
JSONArray people = null; // array to decode the data
// a list where the "translated" data will be stored
ArraylList<HashMap<String, String>> personlist;
ListView list; // list for viewing
SimpleAdapter adapter;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R. layout.activity list);
list = (ListView) findViewById(R.id.listView) ;
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personlList = new ArrayList<HashMap<String, String>>();
getData() ;

11.4.9
Connection via adapter
After the loop is executed, all stored data is in the HashMap list.

To connect to the display view, create a layout for the list and connect it to the data
via SimpleAdapter.

protected void showList(String jsonString) ({
try {

adapter = new SimpleAdapter (
this,
personlist,
R.layout.list layout,
new String[]{"id", "name", "surname", "time"},
new int[]{R.id._id, R.id._name, R.id._surname,
R.id._time}
)

list.setAdapter (adapter) ;

} catch (JSONException e) {
Log.d("decode error", e.toString()) ;

11.4.10

Discussion

We often encounter communication treatment (server response) so that in the
JSON structure there is also information on whether the communication ended

successfully.

e.g.

o {"query_result": "ERROR"}
o {"query_result": "SUCCESS"}
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o {"query_result": "FAILURE"}

in the form:
{
"query result": "success",
"data": [{
"id": "3" ,
"name": "John",
"surname": "Doe",

"time": "10.25"
b A

"id": "4",
"name": "John",
"surname": "Cena'",
"time": "11.33"
b, A
"id": "5",
"name": "Jack",
"surname": "Black",
"time": "23"
}
}
£ 11.4.11

Data acquisition

We read the data via a standard instance of the AsyncTask class, in which case we
make the child of the class part of the getData() method - such an approach is also

possible.

public void getData() ({
class GetDataJdSON extends AsyncTask<String, Void, String>

{
@Override
protected String doInBackground(String... params) {
String result = "", row;
try {

URL url = new
URL ("https://.../android/vypisjson.php") ;
// create the connection
URLConnection conn = url.openConnection() ;
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conn.setDoOutput (true) ; // the method is post
// connection properties
conn.setReadTimeout (15000) ;
conn.setConnectTimeout (15000) ;
conn.connect(); // connection
InputStreamReader streamReader = new
InputStreamReader (conn.getInputStream()) ;

// read the data
BufferedReader reader = new
BufferedReader (streamReader) ;
while ((row= reader.readLine()) !'= null) {
result += row;
}
reader.close() ;
streamReader.close() ;
} catch (Exception e) ({
Log.d("x", e.toString());
result = null;

}

return result;

@Override
protected void onPostExecute (String result) ({
showList (result); // decode the data and add them
to the list

}

// code of the getData method, which creates the
instance of the AsyncTask and starts it
GetDatadJSON g = new GetDataJSON() ;
g.execute () ;

11.4.12

Data decoding

Data decoding consists of reading data from a string into a JSONObject. This
insertion takes into account the structure of the text string defined by the JSON

tags and allows us to read the data in the data item from the decoded string (see
below):
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{"data": [{

" id" . "3"
° 14
"name": "John",
"surname": "Doe",
" time" . "10 25"
| |
" id" . LA 4 LA
. 4
"name": "John",
"surname": "Cena",

"time": "11.33"
booA

" id" . "5"

O 4
"name": "Jack",
"surname": "Black",
" time " . " 23 LA

H
}

Then individual items from the data part - we insert them into the people field of the
JSONArray type, read them via getString() and insert them into the HashMap.

protected void showList(String jsonString) ({
try {
// string is added to the object
JSONObject jsonObj = new JSONObject (jsonString) ;
// object or it's parts are added to an array
people = jsonObj.getJSONArray ("data") ;

for (int i = 0; i < people.length(); i++) { // from
the field we read the data as Strings
JSONObject c = peoples.getJSONObject (i) ;
String id = c.getString("id") ;
String name = c.getString("name") ;
String _surname = c.getString("surname") ;
String _time = c.getString("time") ;

// from the Strings we create hash elements for

the adapter

HashMap<String, String> person = new
HashMap<String, String>() ;

person.put ("id", id) ;

person.put ("name", name);

person.put ("surname", _surname) ;

person.put ("time", time);
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personlList.add(person) ;

11.4.13 Code of the application - server

output.php
<|?php
include 'config.php';
$conn = mysqgli connect($servername, $username, $password,
$Sdbname) ;
if ('$conn) { die("Connection failed: "
mysqgli connect error()) ;}

$sqgql = "SELECT id, name, surname, spent time FROM
customers" ;
$result = mysqli query($Sconn, $sql);

$return arr = array(); // resulting array

while ($row = mysqli fetch array(Sresult)) {
$row_array['id'] = Srow['id'];
$row_array['name'] = Srow['name'];
$row_array['surname'] = $row['surname'];
$row_array['spent time'] = $row['spent_ time'];
array push($return arr,$row_array); // array in array

// adding "data" label, coding of the array, and
"printing" = sending
echo json_encode (array("data"=>$return_arr)) ;
mysqli close($conn);
?>

11.4.14 Code of the application - client

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

<|manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.al9 jsonservercommunication">
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<|uses-permission
android:name="android.permission.INTERNET" />

<|application

android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app name"
android:roundIcon="@mipmap/ic_launcher round"
android:supportsRtl="true"

android:

android:

android:

theme="@style/Theme.19JSONServerCommunication">

<lactivity android:name=".ListActivity"><|/activity>
<|activity android:name=".MainActivity'">
<|intent-filter>

<|action

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

<|category

name="android.intent.category.LAUNCHER" />

<|/intent-filter>
<|/activity>
<|/application>

<|/manifest>

MainActivity.java
package com.example.al9 jsonservercommunication;

import

import
import
import
import
import
import
import
import

import

import
import
import
import

androidx.appcompat.app .AppCompatActivity;

android.
android.
android.
android.
android.
android.
android.
android.

content.Intent;
os .AsyncTask;

os .Bundle;
util.Log;
view.View;
widget.EditText;
widget.TextView;
widget.Toast;

org.json.JSONArray;

java.io.
java.io.
java.io.

BufferedReader;
InputStreamReader;
OutputStream;

java.net.URL;



import java.net.URLConnection;
import java.net.URLEncoder;

public class MainActivity extends AppCompatActivity ({

@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);

}

public void onClick (View view) ({
// the URL of the website
String myUrl = "https://.../android/outputjson.php";
// created instance for download
GetMyData getRequest = new GetMyData () ;
// calling the method to start the AsyncTask
// here we can use any number of String parameters
getRequest.execute (myUrl, "1");

public void onClickSend (View view) {

String myUrl = "https://.../android/write.php";
String name = ((EditText)

(findViewById (R.id.editName) ) ) .getText () . toString() ;
String _surname = ((EditText)

(findViewById (R.id.editSurname)) ) .getText () . toString() ;
String _ttime = ((EditText)

(findViewById (R.id.editTime) ) ) .getText () . toString() ;
_ttime.replace(',','."'); // to have floating points

instead of commas
// creating the instance
GetMyData getRequest = new GetMyData () ;
// sending the parameters
getRequest.execute (myUrl, "2", name, _surname,

_ttime);

}

public void onShowlist (View view) ({
Intent i = new Intent(this, ListActivity.class);
startActivity (i) ;

public class GetMyData extends AsyncTask<|String, Void,
String> ({



@Override
protected String doInBackground(String... params) ({
String stringUrl = params[0]; // reading the URL
int task type = Integer.parselnt(params[l]); // 2.
parameter - what to do
String result = "", row;

try {
// creating the URL
URL url = new URL(stringUrl) ;
// connecting to the URL
URLConnection conn = url.openConnection() ;
conn.setDoOutput (true); // setting the method
to post
// connection parameters
conn.setReadTimeout (15000) ;
conn. setConnectTimeout (15000) ;

switch (task type) ({
case 1: // create the connection -

everything is ready, send the query

conn.connect () ;

break;

case 2: // we read the parameters from the

method

String first name = params[2];

String last name = params[3];

String time = params|[4];

// access to the output stream of the

request, creating the parameters

OutputStream output =
conn.getOutputStream() ;

String data =
URLEncoder.encode ("first name", "UTF-8") + "=" +

URLEncoder.encode (first_name,

"UTF-8") ;

data += "&" +
URLEncoder.encode ("last _name", "UTF-8") + "=" +

URLEncoder.encode (last_name,

"UTF-8") ;

data += "&" +
URLEncoder.encode ("time", "UTF-8") + "=" +



URLEncoder.encode (time, "UTF-
8");
// writing to stream
output.write (data.getBytes ("UTF-8")) ;
output.flush(); // sending
output.close() ;
break;

// creating the response stream

InputStreamReader streamReader = new
InputStreamReader (conn.getInputStream()) ;

// creating the reader

BufferedReader reader = new
BufferedReader (streamReader) ;

// reading data from the stream

while ((row = reader.readLine()) '= null) {

result += row;
}
// close
reader.close() ;
streamReader.close() ;

} catch (Exception e) ({

Log.d("x", e.toString());
result = null;

}

return result;

protected void onPostExecute (String result) ({
super .onPostExecute (result) ;
TextView tv = (TextView)
findViewById(R.id. textView) ;
tv.setText (result) ;
Toast.makeText (MainActivity.this, "OK",
Toast.LENGTH_SHORT) .show () ;

}

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

<|LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"



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

android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".MainActivity">

<|EditText

android:
android:
android:
android:
android:

<|EditText

android:
android:
android:
android:
android:

<|EditText
android

android:
android:
:hint="Spent time" />

android

<|Button
android

android:
android:
android:

<|Button

android:
android:
android:
android:
android:

<|Button

id="Q@+id/editName"

layout width="match parent"
layout height="wrap content"
ems="10"

hint="Name" />

id="@+id/editSurname"

layout width="match parent"
layout height="wrap content"
ems="10"

hint="Surname" />

:id="@+id/editTime"
android:

layout_width="match_ parent"
layout_height="wrap_ content"
ems="10"

:id="@+id/button"
android:

layout _width="match parent"
layout _height="wrap content"
onClick="onClickSend"
text="Send" />

id="@+id/buttonl"”

layout _width="match parent"
layout_height="wrap content"
onClick="onClick"
text="Read" />



android:
android:
android:
android:
android:

<|TextView

<|/LinearLayout>

android:
android:
android:
android:

ListActivity.java
package com.example.al9 jsonservercommunication;

import

import
import
import
import
import
import

id="@+id/button3"
layout_width="match parent"
layout_height="wrap content"”
onClick="onShowList"
text="ShowList" />

id="@+id/textView"

layout _width="match parent"
layout height="match parent"
text="-- server messages --" />

androidx.appcompat.app .AppCompatActivity;

android

android.
android.

android

android.

os .AsyncTask;
os .Bundle;
util.Log;

.widget.ListAdapter;
android.

widget.ListView;
widget.SimpleAdapter;

import
import
import

org.json.JSONArray;
org.json.JSONException;
org.json.JSONObject;

io.BufferedReader;
io.InputStreamReader;
net.URL;
net.URLConnection;
util.ArraylList;
util.HashMap;

import
import
import
import
import
import

java.
java.
java.
java.
java.
java.

public class ListActivity extends AppCompatActivity ({
String myJSON; // string for the data from the server
JSONArray people = null; // array for decoding the data
// list where the "translated" data will be stored
ArraylList<|HashMap<|String, String>> personlist;
ListView list; // list for viewing
SimpleAdapter adapter;



@Override

protected void onCreate (Bundle savedInstanceState) {
super .onCreate (savedInstanceState) ;
setContentView (R.layout.activity list);
list = (ListView) findViewById(R.id.listView) ;
personlList = new ArraylList<|HashMap<|String,

String>>() ;

getData() ;

public void getData () {
class GetDataJSON extends AsyncTask<|String, Void,
String> {

@Override
protected String doInBackground (String... params)
{
String result = "", row;
try {

URL url = new
URL ("https://.../android/outputjson.php") ;
// creating a connection
URLConnection conn = url.openConnection() ;
conn.setDoOutput (true); // the method is
post
// connection properties
conn.setReadTimeout (15000) ;
conn.setConnectTimeout (15000) ;
conn.connect(); // connecting...
InputStreamReader streamReader = new
InputStreamReader (conn.getInputStream()) ;

// reading data

BufferedReader reader = new
BufferedReader (streamReader) ;

while ((row = reader.readLine()) '= null)

result += row;
}
reader.close() ;
streamReader.close () ;
} catch (Exception e) ({
Log.d("x", e.toString());
result = null;



a list

}

return result;

@QOverride
protected void onPostExecute (String result) {
showList (result); // we translate the data to

// code of the getData method, which creates an

instance of the AsyncTask and starts it

GetDataJSON g = new GetDataJSON() ;
g.execute() ;

protected void showlist(String jsonString) ({

try {

// string vlozime do objektu

JSONObject jsonObj = new JSONObject (jsonString) ;
// the object, or part of it is sent to an array
people = jsonObj.getJSONArray ("data") ;

for (int i = 0; i <| people.length(); i++) { //

from the array, the data is read as Strings

JSONObject c = people.getJSONObject (i) ;
String id = c.getString("id") ;

String name = c.getString("name") ;
String _surname = c.getString("surname") ;
String _time = c.getString("time");

// from the Strings, we create Hash elements

for the adapter

HashMap<|String, String> person = new

HashMap<|String, String>();

person.put("id", id);

person.put("name", name);
person.put("surname", _surname) ;
person.put("time", time);

personlList.add (person) ;

}
adapter = new SimpleAdapter (
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this,

personlist,

R.layout.list layout,

new String[]{"id", "name", "surname",
"time"},

new int[]{R.id._id, R.id. name,
R.id. surname, R.id. time}

) ;
list.setAdapter (adapter) ;

} catch (JSONException e) {
Log.d("decode error", e.toString())

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_ parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".ListActivity">

<|ListView
android:id="@+id/listView"
android:layout_width="match parent"
android:layout height="match parent" />

<|/LinearLayout>

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

<|LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="horizontal"

android:layout _width="match parent"
android:layout_height="match_parent">

<|TextView
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android:id="@+id/_id"

android:layout _width="0dp"
android:layout height="wrap content"
android:layout weight="1"

android: text="TextView" />

<|TextView
android:id="@+id/_name"
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android: text="TextView" />

<|TextView
android:id="@+id/_surname"
android:layout width="0dp"
android:layout height="wrap content"
android:layout weight="1"
android: text="TextView" />

<|TextView
android:id="@+id/_time"
android:layout_width="0dp"
android:layout_height="wrap content"
android:layout weight="1"
android: text="TextView" />
<|/LinearLayout>
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