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Introduction

Android is a free and open operating system from Google that runs on all kinds of devices from
phones, to tablets and even televisions. That’s a ton of different devices you can target with just one
platform. (And the market share is gaining too). Google provides everything you need to get started
building Android apps for free. And you can build your Android apps on Mac, Windows, or UNIX and
publish your apps for next to nothing (and with no need for anyone’s approval). Ready to get started?
You're going to start building you're first Android app, but first there are a few things to setup...

Android already runs on a TON of different devices! With careful planning, you’re app can run on all of
these Android powered devices. From phones and tablets, to TVs and even home automation

There are a lot of mobile platforms out there, but with Android’s presence and growth, everyone is
building out their Android apps.

Android Development Environment:
- Eclipse Integrated Development Environment (IDE):

The Eclipse Integrated Development Environment (IDE for short) is where you’ll write your code. Eclipse
is a generic IDE, not specific to Android development. It's managed by the Eclipse foundation.

Android Development Tools (ADT):

The Android Development Tools (ADT) is an Eclipse plug-in that adds Android specific functionality to
Eclipse.

Software Development Kit (SDK):
The Android Software Development Kit (SDK) contains all of the lower level tools to build, run and test
your Android apps. The ADT is really just a user interface, and

The guts of the app building all happen here in the ADT.
Android Packages:

You can develop and support multiple versions of Android from the same development environment.
These

Packages add functionality to the base SDK to let you develop for that Android.

Download ADT bundle from Below link:
(http:developer.android.com/sdk/index.html#download)
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Getting Started:

All you need to start developing android application is the ADT bundle which is downloaded from the
developer’s site and Java Development Kit. Java IDE & Eclipse is particularly well supported to make
development a little easier.

Versions of the SDK, Java, and Eclipse

Are available for Windows, Mac OS, and Linux, so you can explore Android from the comfort of
whatever OS you favor. The SDK includes an emulator or all three OS environments, and because
Android applications are run on a virtual machine, there’s no advantage to developing from any
particular operating system.

Android code is written using Java syntax, and the core Android libraries include most of the features
from the core Java APls. Before they can be run, though, your projects are first translated into Dalvik
byte code. As a result, you get the benefits of using Java, while your applications have the advantage of
running on a virtual machine optimized for Android devices.

Launching the eclipse for App Development:
After installing the Java-7 IDE in your system unzip the ADT bundle which you downloaded. It contains 2
folders SDK and Eclipse. Open the Eclipse folder and launch the Eclipse.

- Launching Eclipse

When you launch Eclipse for the first time, you will be prompted to enter a workspace Location.a
directory where all of - your Eclipse projects and settings will be stored.

Install Android Packages:
The SDK is designed to allow you to work with multiple versions of Android in the same development

environment. To keep downloads small, the SDK version packages are separated from the SDK. (This also
allows you to update to new versions of Android without having to download the entire SDK) You can
configure the installed packages in the SDK from the Android SDK and AVD Manager (another added
bonus of the ADT).
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Select a workspace

ADT stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

Workspace: C\Users\Deviworkspace -

|| Use this as the default and do not ask again

Open the manager by selecting Window - Android SDK and AVD Manager.

- When you expand the tree node, you’ll see a combination of SDK Tools, SDK platforms, samples
documentation and more. These are all plugins to the SDK that you can add to expand the functionality
of the SDK. (This way you can download and install the SDK once and keep adding new functionality to it
as new version comes)

- To create a new AVD go to window—>AVD manager —>new

The process of updating the SDK and creating new AVD is as shown below.

Qo-ar T — —— o
Fle Edt Refactor Souce Nevgate Seach Project Fun [Window| Hep
. 50 BE g N M re s &=

HewEitor

£4 Pockege Explorer 15 =0 e Fide Toolbar 3 actiiy selectaml £ =a

. androtd. cos/aph/res/androtd"
OpenPerspective » fools”
Show View v
Customice Perspective..
SevePerspective s
Reset Perspective.
Close Perspective
Close Al Perspectives

Navigation »

BHmE e P

£ Andmid SDK Manager

E Android Virtual Device Manager

B3 CFUEM [ Android SDK Conten Loader
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-
Android SDK Manager - L]

el

Packages Tools
SDK Path: E\adt-bundle-windows-x86_64-2013021%\sdk

Android SDK Build-tools 1803 [ ] Not installed
Android SDK Build-tools 1902 [ Not installed
Android SDK Build-tools 1801 [ ] Not installed
Android SDK Build-tools 19 7 Installed
Android SDK Build-tools 1811 [ Installed
Android SDK Build-tools 181 [ Installed
Android SDK Build-tools 1801 [ Installed
Android SDK Build-tools 17 [7 Installed
Android 4.4.2 (AP119)
E- Documentation for Android SDK 19 2 | Not installed
SDK Platform 19 3 [ Not installed
é Samples for SDK 19 4 [ Not instalied
[1¥ ARM EABI v7a System image 19 2 [T] Not installed
[ Intel xB6 Atom System Image 19 2 [ Not instalied
7 Google APIs (x86 System Image) 19 4[] Not installed
i7" Google APis (ARM System Image) 19 4 [ Not instalied
ﬂ Sources for Android SDK 19 2 | Not installed

» [CIEZ Android 4.3 (AP118)

Show: (V] Updates/New [V]Installed  [] Obsolete Select New or Updates

Packages
i Mame API Rev.  Status
4 [[][] Tools
J" Android SDK Tools 223 [ Update available: rev. 226.2

" Android SDK Platform-tools 19 [ Update available: rev. 19.0.1

m

Install 17 packages...

Sort by: @ API level (7 Repository Deselect All
| |
Done loading packages. 0 *
Fig3(a): Updating the SDK Manager
@ Create new Android Virtual Device (AVD) . ﬂ

AVD Name:

Device: ’

Target: ’

ous |

Keyboard: Hardware keyboard present

Skin: Display 2 skin with hardware controls

Front Camerz: ~ None

Back Camera: None

Memory Options: | oy, WiHeap:

Intemal Storage: 0

5D Card:

0 Size
() File Browse..
Emulation Options: Elsnapshot [ Use Host 69U
Fig-3(b): Creating the AVD
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Creating your First App

- Using Eclipse, create a new project by selecting File->Project (see Figure 4).
- Expand android folder and select android app. project (see Figure 5).

- A new dialog window will open give the application name and what is the minimum version of OS your
app should support and then press next (see Figure 6).

- Select the type of icon you want to give for your app and press next (See in Figure 7)
- Give name of the activity and press finish see Figure 8.

In the Package Explorer expand the project by clicking on arrows displayed to the left of each item in the
project. In the res/layout folder, double-click the main.xml file

@ Java - Sewrscri/res/layoub’adivim

Edit Refactor Mavigate Search Project Run  Window Help

Mew Alt+5Shift+N » @ Java Project
Open File... 2 Android Application Project
Close CteleW @ Web Application Project
=t -
Close Al Ctrl+hiftewy | [ Project-
=
Save CtrleS f¥ Package
[5]  SaveAs.. @ Class
Save All Ctrleshiftes | & Interface
Revert G Enum
(@  Annotation
RS &% Source Folder
Rename... = Jéﬁ Java Working Set
Refresh F5 % Folder
Convert Line Delimiters To 3 [% File
Print... Ctl+P | [Z Untitled Text File
. o Android XML File
Switch Workspace [
@ Entry Point Class
Restart
g8 HTML Page
L Import.. @ Module
i Export. @ ClientBundle
Properties Alt+Enter @ UiBinder
[EF JUnit Test Case
Exit
= DrunkDetection E Y Example...
a
» iz Ecg _
. L% Ecgd ] T Other... , Ctrl+N

Figure 4: Selecting project
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@ New Project E@g
Select a wizard —

Create an Android Application Project

Wizards:
type filter text

»

== General
4 [= Android
22 Android Application Project
@ Android Project from Existing Code
&% Android Sample Project
Jff Android Test Project
@ App Engine Connected Android Project
2= CIC++
> = Google
s = Java
s = Jawva EE
> == JavaScript -

m

@ < Back Next » Finish

Figure 5: Create android application project

-
@ Mew Android Application Lilﬂl#

New Android Application

Creates a new Android Application

Application NMame:® Testapp
Project Mame:® Testapp

Package Mame: @ rdl.testapp

MMinimum Regquired SDK:@[API 14: Android 4.0 (IceCreamSandwich) V]
Target SDK:@[APIl?:Android 4.2 (Jelly Bean) v]
CompileWith:@[API 17: Android 4.2 (Jelly Bean) V]
Theme:@[Holo Light with Dark Action Bar V]

Choose the highest API level that the application is known to work with. This attribute informs the systemn
that you have tested against the target version and the system should not enable any compatibility behawviors
to maintain your app's forward-compatibility with the target version. The application is still able to run on
clder wversions (down to minSdkVersion). Your application may look dated if you are not targeting the current

2 = Back Mext = Finish

Figure 6: give the app name and API
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Java - AL q rowd Appicetiol
Fie fdt Refactor Source Navigate Seach Project Rl
- TTRT—— Configure Launcher con o ” ,
. S0-88 Uridw By o Quick Acces o | @)
Configure the atrbutes of the icon set
1 PackageExplorer 11 =g =o |
' 2% Facgunt g Gpt T - &
15 SesySotchBond s =
5 Androbond ImageFie: lsunche con Brovse..| ﬂ
4> Androecy s .
42 Android Preferences eample hdpic
& androic-buetooth-remte-contro i i S Bk pce %
5 Androide B o
] L Addtional Pacing: L
A @ Vs
& Beautyapp —
12 Bometiiden

13 Bluesearch
19 Bluetootht N —
&5 Bluetootn) | Sucle) ' '
& BluetoothChat —
Background Color |

,; Bluetoothspeech

5 Camen \ 7

43 Compassi2
15 Compassid
1 Dashboard l I

3 Dental
& Deviceslist

S Dilk

12 DrunkDetection
Bk

3 begd

13 Falldetection

& et

& gaugeview-forary

& google-play-sevices b

®
£
g
£

0SMcf409M | Andrcid SOK Content Loader  signinto Google..

Figure 7: select the icon

Q) New Android Appicaron W W o o= |

Blank Activity

Creates a new blank activity, with an action bar and optienal navigational elements such as tabs or

haorizontal swipe,

Activity Name® NainActwity

Layout Name® activity_main

| Mavigation Typeﬁl MNone -

., The name of the activity classto create

@ Net> | [ Finish [ Cancel
—
Figure 8: Set the name of Activity
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[ Patkaye Explura 35 = 3T | sdivity manaml 2 | ) MainAivilyjava
g% v Tirstesprgm/ es/ ayoul/ectivity_mai.sml B
PR = Form Widgets ‘ .
4 F comearp efistepgm Large et ot [
1+ [5] WhainActivity.java| fertees o - - -
» @ gen[Genercted Jeva Fizs] B B i e B BE-| @ aafad
o B Andrrid 497 - P
[ B4 Andrcic Frivate Lbraries B Rudotumon ChacledTaavien
ZPN Spinrer # Firstexprgm
b ain Sus e
b B fibs L J— Hella warle!
PR 1
4 = drawablz-hdpi -
i auncenany .
& drawablz Idpi
b G2 drawablz-mdpi ¢
b (= drawable-ckdoi
» 2 drawablz-chdpi o
o (= layout
) activity_mainiaml
b & meru [ Text iclds
> [ values
[ [ values-swi00dp i layollls
4 (= values-sn720dp-land L tomposite
[ dimensaml L= Images R Media
> = values-v11 [~ Time & Date
I [ values-vle e
o AndrcicManilestarl
= Advanced
M ¢ Jeunchar webprg
B sreguard-projest bt (= Other
[2 oroject.oropeties i | Custom & Library Views
-a
Pl —TT— [E Graphicel Layou: | (=] activiyy_mainxm

283M or41£M * Andreic ST

Figure 9: Layout when app is created
(] Layouts

) Composite

) Images & Media

(] Time & Date

] Transitions

("] Advanced

(] Other

(] Custom & Library Views

=] Graphical Layout | T activity rnamxrnl‘

Figure 10: Graphical Layout & XML Layout

The .xml file in res/layout defines the user interface (Ul) of your application. The default view is the
Layout view, which lays out the activity graphically. To modify the Ul, click the .xml tab located at the
bottom.

- Drag and drop the items which you need from palette on to your layout file
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Application Folders
We have created our basic app successfully. Now we check about different types of folders or files
supporting the app. Once you expand the app folder in package explorer it contains different folders.

1. Src
2. Assets
3. Res
4. Gen
5. Android versions
6. Bin
7. Libs
8. Android manifest
Src

It is the source folder which contains all the java files which are used in your project.
Assets

By default it is an empty folder. It is used to store raw data

Res (Resource folder)

The res folder contains the various resources that your application can use. Different types of
folders present in the res folder include layout files which are front end of an app. Drawable which
contains the images. Values which contains he strings, color, styles and dimensions for designing the
front end of your app. The resource folder contains the above files as shown in Figure 11.

Gen

The gen folder contains Java files generated by ADT. The ADT creates an R.java file. When you
write Java code in Android, you will come to a point when you need to reference the items in the res
folder. You do this by using the R class. The R.java file is an index to all the resources defined in your res
folder.
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Android Versions

This item includes the android.jar file that your application builds against. The version of this file
was determined by the build target that you chose the New Android Project . Expanding the item in
the project displays the android.jar file and the path to where it’s installed.

Libs
The libs/ directory contain private libraries.

4 3= res

4 [ drawable-hdpi

™8 ic_launcher.png
== drawable-ldpi
== drawable-mdpi

™8 ic_launcher.png
= drawable-xhdpi

™8 ic_launcher.png
= drawable-xhdpi

™8 ic_launcher.png
4 = layout

<1 activity_rmain.xml

[

[

b

<1 listitern.oml
4 = menu
<1 main.zaml
a = walues
<1 dirmens.ml
<1 strings.xml
<1 styles.xml
> = walues-swEl0dp
> =% walues-swi20dp-land
» = walues-wl1l
» = walues-wl4

Figure 11: Resource Folder

Adding Behavior

Drag and drop a button from palette into your layout file. Once you have added the button the layout
file looks like as shown in the Figure 12.

In the xml file add a - click event for the button as highlighted in the figure 13.

Now open your source folder and open the java file. Create a method called as insert and writhe
following code in that method as shown in Figure 14 and when you run the app you will get the output
as shown in Figure 15.(The output is a Toast message which will give a message for a 30 seconds)
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<Button
='FWStEXngn1 android:id="g+id/ buttonl"”
andraid:layout _width="wrap content”
android:layout_height="wrap_ content”
android:layout_alignParentLeft="Etrus"
Button android:layout_alignParentTop="trus"
& android: layout_marginLeft="38dp"
android:layout marginTop="32dp"
android:onClick="1insert"

android:text="Button” />

«/Relativelayouts

Figure 13

Figure 12: layout after adding a button

package com.example.firstexprgm;
import android.os.Bundle;[]
public class MainActivity extends Activity {

[@override

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

}

public void insert(View v)

{
}

[@Override

public boolean onCreateOptionsMenu(Menu menu) |
[/ Inflate the menu; this adds items to the action bar if it is present.
getMenuInflater().inflate(R.menu.main, menul;
return true;

Toast.makeText(getApplicationContext (), "hi this is a first andreid app"”, 38).show();

Figure 14: Insert Method
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i @ . N S ——
DNl & 3:58-m B

Firstexprgm

1 Button

hi this Is a first androld app

Figure 15: o/p showing toast message after a button click
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Radio Buttons

A radio button or option button is a graphical control element that allows the user to choose only
one of a predefined set of options, an exclusive or. Drag and drop the radio buttons from the
palette .the XML and graphical layout are as shown in Figures 16 & 17.

Initialize the radio
- Button in java code as shown in the Figure 18.
- Add the click event for radio button as shown in Figure 19.

- And the output of the app is as shown in the Figure 20.

Run the application

krelativelayout xmlns:android="http://schemas.android.com/apk/res/android”
xmlns:tools="http://schemas.android. com/tools"

- androdd: layout_width="match_parent™

&/ Flrstexprgm android:layout_height="match_parent"

android:paddingBottom="@dimen/activity_vertical_margin”

android:paddingleft="@dimen/activity_horizontal_margin™

android:paddingRight="@dimen/activity horizontal_margin”

android:paddingTop="@dimen/activity_vertical_margin”

tools:context=".MainActivity"™ >

<RadioButton
android:id="§+id/radioButtonl”
androdd: layout_width="wrap content™
androdd: layout_height="wrap_content”
androdd: layout_alignParentLeft="true"
androdd: layout_alignParentTop="true"
androdd: layout_marginLeft="48dp"
androdd: layout_marginTop="78dp"
android:text="0n" />

<RadioButton
android:id="@§+id/radioButton2”
androdd: layout_width="wrap content™
androdd: layout_height="wrap_content”
android:layout_alignlLeft="+id/rodioButtonl”
android:layout_below="g+id/radicButtonl”
androdd: layout_marginTop="22dp"
androdd:text="0ff" />

k/Relativelayout:

Figure 16: Graphical Layout of radio Buttons Figure 17: Xml file for Radio Buttons
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package com.example.firstexprgm;
'import android.os.Bundle;[]
public class MainActivity extends Activity {

RadiocButton rbl,rb2;

@verride

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

rbl
rb2

{RadicButton)findViewById(R.id.raodioButtonl);
(RadioButton)findviewById(R.1id.rodioButton);

Figure 18: Initializing RadioButton

setContentWView(R. layout.activity main);
RadicButton rbl = (RadicButton) findviewById(R.id.rodiocBwuttonl);

RadicButton rb2

{RadicButton) findWViewById(R.id.raodicButtond);
rbl.setOnClickListener(new OnClickListener() 1
@override
public woid onClick(Wiew w) {
LS TODD Auto-generated method stub
Toast.makeText({getApplicationContext()}, "on™, 38).show();
ks
rb2.setOnClicklListener({new OnClickListener() {
@override
public woid onClick(WView v} {

S TODD Auto-generated method stub
Toast.makeText({getApplicationContext(), "on™, 3@).show();

Fhs

Figure 19: Click event for Radio button
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Figure 20: O/P for radio button view on Emulator
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Figure 21: O/P when radio button click event
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Alert Dialog

We will be using the alert dialog box whenever we want the permission for an action to take place

An alert dialog can have two options they are to ask user to perform an action or not to perform an
action

The code for creating an alert dialog box is as shown in Figure 22 which is written in a button
click event.

The output of the application is as shown in Figures 23 for positive and negative buttons in alert dialog
box.

//Click Event For Button
public void insert(View v)

{
AlertDialog.Builder alt=new AlertDialog.Builder(this);

// Setting Dialog Title
alt.setTitle("hello");

'/ Setting Dialog Message
alt.setMessage("Are you sure you want delete this?");

// Setting Positive "Yes" Button
alt.setPositiveButton("ok"”,new DialogInterface.OnClicklistener() {

//  [@Override
public void onClick(DialogInterface dialog, int which) {
1/ Aute-generated method stub

Toast.makeText(getApplicationContext (), "ok”,Toast. LENGTH_SHORT).show();

}
Hi

'/ Setting Negative "NO" Button
alt.setNegativeButton("cancel”,new DialogInterface.OnClickListener() {

//@dverride
public void onClick(DialogInterface dialog, int which) {
i Auto-generated method stub
dialog.dismiss();
h
1

AlertDialog a=alt.create();

a.show();

Figure 22: Code for Alert Dialog Box
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M8 219

© hello

Are you sure you want delete this?

Figure 23: Alert Dialog Box

Spinners
Spinners are similar to "combo boxes' in some GUI frameworks.

Spinners provide a quick way to select one value from a set. In the default state, spinner shows
its currently selected value. Touching the spinner displays a dropdown menu with all other available
values, from which user can select a new one.

You can add a spinner to your layout with the Spinner object shown in Figure 24.or you can add the
code in xml as shown in Figure 25. Now go to strings.xml file in the res—>values and add the following
code in the string.xml file as in Figure 26

Now add the following code in your java file to initialize the spinner and get the values from strings.xml
file to the spinner in front end .the final o/p of the app is as shown in the figures 30 &31
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¥
® Firstexprgm <Spinner

android:id="g+id/spinnerl”

android: layout width="wrap content”
android: layout _height="wrap content”
android: layout alignParentleft="true"
android: layout alignParentTop="true"

A android: layout marginleft="30dp"

android: layout marginTop="138dp" />

Figure 25: Spinner added to xml file

Figure 24: Spinner added to layout from Pallete

package com.example.firstexprgm;
import android.os.Bundle;[]
public class MainActivity extends Activity {
Spinner sp;
{@0verride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity main);

/1 initialising the spinner
sp=(Spinner) findViewById(R.id.spinnerl);

//getting the data into adapter
ArrayAdapter<CharSequences ar= ArrayAdapter.cregtefromResource(this,
R.array.ploce, android.R.layout.simple List_item I);

ar.setDropDownViewResource (android.R. layout.simple gallery item);

[/setting the adapter to a spinner
sp.setAdapter(ar);

)

Figure 26: Code for Spinner

RESEARCH DESIGN LAB | VOLUME I, ISSUE | WWW.RESEARCHDESIGNLAB.COM age 20



& , Research
9 Design Lab INTERFACING ANDROID WITH EMBEDDED SYSTEMS

@ 5554:13

Al & 3:35em

[l Firstexprgm

Figure 27: Spinner

Figure 28: Final Spinner Output
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Android Manifest

The AndroidManifest.xml file contains information about your package, including components of the
application such as activities, services etc. It performs some other tasks also:

It is responsible to protect the application to access any protected parts by providing the permissions
It is responsible to protect the application to access any protected parts by providing permissions
It also declares the android API that the application going to use.

It lists the instrumentation classes the instrumentation classes provide profiling and other
informations.these information’s are removed just before the application is published etc.

This is the required xml file for all the android application and located inside the root directory.

The elements used in the above xml file are described below.

<Manifest>

Manifest is the root element of the AndroidManifest.xml file. It has package attribute that
describes the package name of the activity class.

<Application>

Application is the sub-element of the manifest. It includes the namespace declaration. This
element contains several sub elements that declares the application component such as activity etc.

The commonly used attributes are of this elements are icons, label, theme etc.
Android: icon

It represents the icon for all the android application components.
Android: label

It works as the default label for all the application components.
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k?xwl version="1.8" encoding="utf-8"?>

2o <manifest xmlns:android="http://schemas.android. com/opk/res/android”
3 package="com. example. firstexprgn”
4 android:versionCode="1"
5 android:versioname="1.8" »
b
7 {uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="18" />

L= =

12 <applicatien
android:allowBackup="true"
android:icon="@drawable/1c_Louncher"
android:label="fstring/app_name"
15 android:theme="@style/AppTheme" >
165 <activity
android:name="com. example. firstexprgm. Maindctivity”
android: label="@string/app_name" >
{intent-filter>

<action android:name="android, intent.oction,HAIN" />

L=~ L]
1

<category android:name="android. intent.category. LAUNCHER" />
¢/intent-filters
¢/activity:
¢/application»

B oLd pa

onokn

el

</manifest:

PJ PR3 Ra R B3 B3 B3 PR3 Ra

=51

Android: theme
It represents a common theme for all the android activities.
<Activity>

Activity is the sub element of application and represents an activity that must be defined in
the Manifest file.

Android: label

It represents a label i.e. displayed on the screen.
Android: name

It represents a name for the activity class. It is required attribute.
<Intent-filter>

Intent-filter is the sub-element of activity that describes the type of intent to which activity,
service or broadcast receiver can respond to.

<Action>
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It adds an action for the intent-filter. The intent-filter must have at least one action element.
<Category>

It adds a category name to an intent-filter.

Toggle Button

A toggle button allows the user to change a setting between two states.
You can add a basic toggle button to your layout with the Toggle Button object as shown in Figure 29.

When the user selects a Toggle Button and Switch, the object receives an on-click

Event. To define the click event handler, add the android:onClick attribute to
the <ToggleButton> element in your XML layout. The value for this attribute must be the name of the

method you want to call in response to a click event. The Activity hosting the layout must then
implement the corresponding method.

For example, here's a Toggle Button with the android:onClick attribute in the Figure 30

The final o/p can be seen in figure 31 & 32

® Firstexprgm

OFF

Figure29: Toggle Button
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<ToggleButton
android:id="@g+1id toggleButtonl®
android:layout width="wrap content”
android:layocut _height="wrap_ content”
android:layout_alignParentLeft="true"
android:layout_alignParentRight="trus"
android: layocut_alignParentTop=""trus"
android: layout_marginTop="182dgs"
android:onClick="insert"
android:text="ToggleButton"”
android:textOn="0on"
android: textoff="0FA" />

Figure 30(a): Toggle Button XML Code

//Click Event For Button
public void insert(View v)

{
boolean on = ((ToggleButton) v).isChecked();
if (on) {
Toast.makeText(getApplicationContext(), "on", 38).show();
} else {
Toast.mokeText(getApplicationContext(), "off", 38).show();

I

}

Figure 30(b): Toggle Button Click Event
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Firstexprgm

Figure 31: Toggle button off

| Firstexprgm

Figure 32: Toggle Button on
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Seek bar

The seek bar is same like a progress bar but with added functionality .it can be easily dragged .The
layout and xml files of seek bar are as shown in the Figures 33 &34For getting the value from seek bar
first we need to initialize the seek bar. The initialization and the seek bar value changed are shown in the

figure 35. The final o/p is as shown in the figure 36.

® Firstexprgm

Figure 33: Layout

<SeekBar

Initialising the SeekBar
skl = (SeekBar) findviewById(R.id.seskBarl);

[*seekbarl change*/
skl.setOnSeekBarChangelistener(new OnSeekBarChangelistener() {

[@override
public void onStopTrackingTouch(SeekBar seekBar) {
/{ T0D0 Autc-generated method stub

}

[@override
public void onStartTrackingTouch(SeekBar seekBar) {
/{ T0D0 Autc-generated method stub

}

{@override
public void onProgressChanged(SeekBar seekBar, int progress,
boolean fromUser) {
/{ T0D0 Autc-generated method stub

Toast.makeText(getApplicationContext(), String.valueOf(progress), 38).show();

}

Figure 35:Code

android: id="@g+id seckBarl"”

android: layout_width="match_parent”
android: layout_height="wrap_ content”
android: laycut_alignParentlLeftt="¢tru="
android: layout_alignParentTop="trus"
android: layout marginTop="113dp" />

Figure 34: xml with seek
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Figure 36: O/p when seek bar value is changed

Bluetooth Communication

Android offers APIs to manage and monitor your Bluetooth settings. Bluetooth is a communications
protocol designed for short-range, low-bandwidth peer-to-peer communications. Using the Bluetooth
APlIs, you can search for, and connect to, other Bluetooth devices within range. By initiating a
communications link using Bluetooth Sockets, you can then transmit and receive streams of data
between devices from within your applications.

Using the Bluetooth APIs, an Android application can perform the following:
- Scan for other Bluetooth devices

- Query the local Bluetooth adapter for paired Bluetooth devices

- Establish RFCOMM channels

- Connect to other devices through service discovery
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- Transfer data to and from other devices Manage multiple connection.

Bluetooth Adapter Represents the local Bluetooth adapter. Bluetooth Adapter is the entry-point
for all Bluetooth interaction. Using this, you can discover other Bluetooth devices, query a list of bonded
(paired) devices, instantiate a Bluetooth Device using a known MAC address, and create a Bluetooth
Server Socket to listen for communications from other devices. To access the Bluetooth adapter we

need to call the getdefaultadapter() as shown in the Figure 37

We need to give the required permissions in the manifest file to instantiate any process using
Bluetooth. The permissions which needed to be given are shown in the figure 38

Once the permissions are given in the manifest file check whether is turned on by calling is enabled () if
it is not turned on then it will take the user to settings menu to turn on the Bluetooth. The code for that
is as shown in the Figure 39.

Searching for Bluetooth Devices

You can check if the local Bluetooth Adapter is already performing a discovery scan by using the
Discovering method.

To initiate the discovery process, call start Discovery on the Bluetooth Adapter

Bluetooth.start discovery()

BluetoothAdapter bluetooth = BluetoothAdapter.getDefoul tAdapter();
Figure 37: Initializing the Bluetooth adapter

<uses-permission android:name="gndroid.permission. BLUETOOTH" />
<uses-permission andreid:name="android.permission. BLUETOOTH ADMIN" /3

Figure 38: Permission to be given in the manifest file
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private void checkBTState() {
{/ Check for Bluetogth support and then check to make sure it is turned on
// Emulator doesn't support Bluetooth and will return null
if(btAdapter==null) {
errorExit(“Fatal Errer”, "Bluetooth not support");
b else {
if (btAdapter.isEnabled()) {
Log.d(T4G, "...Bluetooth ON..."};
IntentFilter discoveryFilter = new IntentFilter(BluetoothAdapter.ACTION DISCOVERY FINISHED);
registerReceiver(_discoveryReceiver, disccveryFilter)ﬂ
b else {
//Prompt user to turn on Bluetooth
Intent enableBtIntent = new Intent(BluetocothAdapter.ACTION REQUEST ENABLE);
startActivityForResult(enableBtIntent, 1);

¥
¥
h

Figure 39: Check the Bluetooth state and enable it

The discovery process is asynchronous so Android uses broadcast Intents to notify you of the start and
end of discovery as well as remote devices discovered during the scan.

You can monitor changes in the discovery process by creating Broadcast Receivers as shown in
the Figure 40,41.

Each broad cast intent includes name and address of the devices. So each name has to be
received and must be placed in the array list. Once the values are completely received they must be
placed in the List view using the list adapter. As shown in the figure 42.

The output after searching for the devices and using the Bluetooth and displaying the values in a list
view is as shown in the figure 43.

private BroadcastReceiver discoveryReceiver = new BroadcastReceiver() {

[0verride

public void onReceive(Context context, Intent intent) {
/* unRegister Receiver */

Log.d("EF-BTBee", "»:unregisterReceiver”);
unregisterRecedver( foundRecedver);
unregisterReceiver(this);

_discoveryFinished = true;

I

Figure 40: Discovery receiver for Bluetooth
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private BroadcastReceiver foundReceiver = new BroadcastReceiver() {
public void onReceive(Context context, Intent intent) {
/* get the search results */
BluetoothDevice device = intent
.getParcelableExtra(BluetoothDevice. EXTRA DEVICE);
/* add to list */
if(! devices.contains(device))
_devices.add(device);
/* show the devices list */
showDevices();
I
b

Figure 41: Receiver when the discovery finished be called

/* Show devices list */

protected void showDevices() {

List<String> list = new ArraylList<String>();
if ( devices.size() > 8) {

for (int 1 = @, size = _devices.size(); 1 < size; ++i) {
StringBuilder b = new StringBuilder();
BluetoothDevice d = devices.get(i);

b.append(d.getAddress());

b.append('\n");

b.append(d.getName());

String s = b.toString();

list.add(s);

¥

r else
list.add({getResources().getString(R.string.nodevice));
Log.d("EF-BTBee", ">>showDevices™);

final ArrayAdapter<String> adapter = new ArrayAdapter<String>(this,
android.R.layout.simple Llist item 1, list);
_handler.post(new Runnable() {

public wvoid run() {

setlListAdapter(adapter);

}
1);

¥

Figure 42: getting the values to a list view
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Figure 43: list view with name & Mac address

Connecting to a remote Device

You can establish an RFCOMM communication channel for bidirectional communications using the
following classes.

BluetoothServerSocketUsed to establish a listening socket for initiating a link between devices. To
establish a handshake, one device acts as a server to listen for, and accept, incoming connection
requests.

Bluetooth Socket — used to create a new client to connect to a listening Bluetooth Server Socket. Also
returned by the Bluetooth Server Socket after a connection is established. Once a connection is
established, Bluetooth Sockets are used by both the server and client to transfer data streams.

Connecting the devices

In order for a Bluetooth Socket to establish a connection to a remote Bluetooth Device, the following
conditions must be true:

- The remote device must be discoverable.
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private BluetoothSocket createBluetoothSocket(BluetoothDevice device) throws IO0Exception {
if(Build.VERSION.SDK_INT »= 18)]
try {
final Method m = device.getClass().getMethod("createInsecureRfcommSocketToServiceRecord”, new Class[] { WID.class }),
return (BluetoothSocket) m.invoke(device, MY _UUID);
I catch (Exception e) {
Log.e(TAG, "Could not create Insecure RFComm Connection”,e);

}
b
return device.createRfcommSocketToServiceRecord (MY _UUID);
I
[@override

public void onResume() {
super.cnResume();
/! Set up a pointer to the remote node using it's address.
BluetoothDevice device = btAdapter.getRemoteDevice(sddo);
/! Twe things are needed to make a connection:
// A MAC address, which we got above.
/!l A Service ID or WID. In this case we are using the// wuID for SPP.
try {
btSecket = createBluetoothSocket(device);
} catch (IOException e) {
errorExit("Fatal Error”, "In onResume() and socket create failed: " + e.getMessage() + ".");
}

/! Discovery is resource intensive. Make sure it isn't geing on// when you attempt to conmect and pass your message.
btAdapter.cancelDiscovery();
/! Establish the connection. This will block until it connects.
Log.d(TAG, "...Connecting...”);
try {
btSecket, connect();
Log.d(TAG, "....Connection ck...");
} catch (I0Exception e) {
try {
btSocket.close();
} catch (I0Exception e2) {
errorExit("Fatal Error”, "In onResume() and unable to close socket during connection failure" + e2.getMessage() + ".");

L

Figure 44: Code for Connecting between the devices
- The remote device must be accepting connections through a Bluetooth Server Socket.

- The local and remote devices must be paired (bonded). If the devices are not paired, the users of each
device will be prompted to pair them when the connection request is initiated.

The code for creating a socket connection between the Bluetooth devices is as shown in figure 44

Transmitting & receiving the data from Sockets through Bluetooth is as shown in the figure45
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private class ConnectedThread extends Thread {
private final InputStream mmInStream;
private final OutputStream mmOutStream;
public ConnectedThread(BluetoothSocket socket) {
InputStream tmpIn = null;
OutputStream tmpOut = null;
/f @Get the input and output streams, using temp cbjects because
try {
tmpIn = socket.getInputStream();
tmpOut = socket.getOutputStream();
} catch (IOException e) { }
mmInstream = tmpln;
mmoutStream = tmpOut; 1
public void run() {
byte[] buffer = new byte[256]; // buffer store for the stream
int bytes; // bytes returned from read()
/{ Keep listening to the InputStream until an exception occurs
while {true} {
try {
/{ Read from the InputStream
bytes = mmInStream.read(buffer); /{ Get number of bytes and n
h.cbtainMessage(RECIEVE MESSAGE, bytes, -1, buffer).sendToTarget();
} catch (I0Exception e) |
break;
¥
¥
¥
/* Call this from the main activity to send data to the remote device */
public void write(5tring message) {

Log.d(T4G, "...Data to send: " + message + "...");
byte[] msgBuffer = message.getBytes();
try {
mmoutstream.write(msgBuffer);
} catch (IOException e) {Leog.d(TAG, "...Errcr data send: " + e.getMessage()

Figure 45: code for data Transfer or receive

App for Bluetooth Communication
In this example application we’ll see how to transfer and receive the data from the Bluetooth
Devices.
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publicclassMainActivityextends Activity {
privatestaticfinal String TAG = "bluetooth2";
finalintRECIEVE_MESSAGE = 1; // Status for Handler
privateBluetoothAdapterbtAdapter = null;
privateBluetoothSocketbtSocket = null;
privateStringBuildersb = newStringBuilder ();
privateConnectedThreadmConnectedThread ;

// SPP UUID service

privatestaticfinal UUID MY_UUID = UUID.fromString ("00001101-0000-1000-8000-
00805F9B34FB");

// MAC-address of Bluetooth module which you want to connect(you must edit this line)

privatestatic String address = "00:12:09:29:42:57";

@Override

protectedvoidonCreate (Bundle savedInstanceState ) {

super.onCreate (savedInstanceState );

setContentView (R.layout.terminal );// front end xml file which has to be displayed
h= newHandler () {

publicvoidhandleMessage (android.os.Messagemsg ) {

switch (msg.what ) {

caseRECIEVE_MESSAGE :// if receive massage

byte[] readBuf = (byte[]) msg.obj;
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String strincom = newsString (readBuf, 0, msg.argl);// create string from bytes array
sb.append (strincom ); // append string

intendOfLinelndex = sb.indexOf ("\r\n"); // determine the end-of-line

if (endOfLinelndex > 0) {//if end-of-line,

String sbprint = sb.substring (0, endOfLinelndex );// extract string

Toast.makeText (getApplicationContext (), "received message"+"----"+sbprint , 30).show();
sb.delete (0, sb.length ());// and clear

}

break;

}

2

2

btAdapter = BluetoothAdapter.getDefaultAdapter ();// get Bluetooth adapter
checkBTState();

}

privateBluetoothSocketcreateBluetoothSocket(BluetoothDevice device) throwslOException {
if(Build.VERSION.SDK_INT>= 10){

try {

final Method m = device.getClass().getMethod("createlnsecureRfcommSocketToServiceRecord",
new Class[] { UUID.class });

return (BluetoothSocket) m.invoke(device, MY_UUID);

} catch (Exception e) {

Log.e(TAG, "Could not create Insecure RFCommConnection",e);
}

}

returndevice.createRfcommSocketToServiceRecord(MY UUID);
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@Override

publicvoidonPause() {

super.onPause();

SharedPreferences preferences = getSharedPreferences("pref", 0);
SharedPreferences.Editor editor = preferences.edit();

//"savedData" is the key that we will use in onCreate to get the saved data
//mDataString is the string we want to save
editor.putString("savedDatasd", sa);
editor.putString("savedDatad", sakom);

// commit the edits

editor.commit();

Log.d(TAG, "...In onPause()...");

try{

btSocket.close();

} catch (I0Exception e2) {

errorExit("Fatal Error", "In onPause() and failed to close socket." + e2.getMessage() + ".");
}

}

privatevoidcheckBTState() {

// Check for Bluetooth support and then check to make sure it is turned on
// Emulator doesn't support Bluetooth and will return null
if(btAdapter==null) {

errorExit("Fatal Error", "Bluetooth not support");

}else {

if (btAdapter.isEnabled()) {

Log.d(TAG, "...Bluetooth ON...");
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privatevoiderrorExit(String title, String message){
Toast.makeText(getBaseContext(), message, Toast.LENGTH_LONG).show();
finish();

} // writing a thread for read and write the data
privateclassConnectedThreadextends Thread {
privatefinalinputStreammminStream;//initialising I/P Stream
privatefinalOutputStreammmOutStream;// initializing the o/p Stream
publicConnectedThread(BluetoothSocket socket) {

InputStreamtmpln = null;

OutputStreamtmpOut = null;

// Get the input and output streams, using temp objects because

// member streams are final

try {tmpln = socket.getInputStream();//get values to i/p stream from socket
tmpOut = socket.getOutputStream();//get values to i/p stream from socket
} catch (IOException e) { }

mminStream = tmpln;

mmOutStream = tmpOut;

}

publicvoid run() {

byte[] buffer = newbyte[256]; // buffer store for the stream

int bytes; // bytes returned from read()

// Keep listening to the InputStream until an exception occurs

while (true) {

try {

// Read from the Input Stream

bvtes = mmInStream.read(buffer):// Get number of bvtes and message in

-_________________________________________________________________________________________________________|
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Log.d(TAG, "...Data to send: " + message + "...");

byte[] msgBuffer = message.getBytes();//get the data bytes

try {

mmOutStream.write(msgBuffer);//getting the data to o/p stream
} catch (IOException e) {

Log.d(TAG, "...Error data send: " + e.getMessage() + "...");

}

}

}

//click events for buttons

publicvoid b1(View v)

{ rl.setChecked(true);//Setting radio button to be checked
mConnectedThread.write("1N");//Sending the data via bluetooth

}

publicvoid b2(View v)

{

rl.setChecked(false);//Setting radio button to be unchecked

mConnectedThread.write("1F");//Sending the data via bluetooth

}

publicvoid b3(View v)

{

r2.setChecked(true);//Setting radio button to be checked

mConnectedThread.write("2N");//Sending the data via bluetooth

}

publicvoid b4(View v)

{r2.setChecked(false);//Setting radio button to be unchecked
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<LinearlLayout
android:layout_width="match_parent"
android:layout_height="60dp">
<TextView
android:id="@+id/textViewd1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="_"/>

<Button

android:id="@+id/button1"
android:layout_width="wrap_content"
android:layout_height="match_parent"
android:layout_weight="0.53"
android:background="@drawable/rec"
android:onClick="b1"

android:text="ON"/>

<TextView
android:id="@+id/textView1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text=" "/>

<Button
android:id="@+id/button2"
android:layout_width="wrap_content"

android:layout_height="match_parent"

RESEARCH DESIGN LAB | VOLUME I, ISSUE | WWW.RESEARCHDESIGNLAB.COM age 40



Research

e n s
(”s, ¢
2 Design Lab INTERFACING ANDROID WITH EMBEDDED SYSTEMS

<TextView
android:id="@+id/textView2"android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="__"/>

<RadioButton

android:id="@+id/radioButton1"

android:layout_width="wrap_content"
android:layout_height="wrap_content"/>

</LinearLayout>

<LinearlLayout

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

android:id="@+id/textView1"

android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="" "I>

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"android:layout_height="60dp">
<TextView

android:id="@+id/textViewf1"

android:layout_width="wrap_content"
android:layout_height="wrap_content"

nmon

android:text= >

<Button
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<TextView
android:id="@+id/textView3"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="" "/>

<Button

android:id="@+id/button4"
android:layout_width="wrap_content"
android:layout_height="match_parent"
android:layout_weight="0.53"
android:background="@drawable/rec"
android:onClick="b4"

android:text="OFF"/>

<TextView
android:id="@+id/textView4"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="__"/>

<RadioButton

android:id="@+id/radioButton2"

android:layout_width="wrap_content"
android:layout_height="wrap_content"/>

</LinearLayout>

<LinearLayout

android:layout_width="match_parent" android:layout_height="wrap_content">
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<RadioButton

android:id="@+id/radioButton3"

android:layout_width="wrap_content"
android:layout_height="wrap_content"/>

</LinearLayout>

<LinearLayout

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

android:id="@+id/textView1"

android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="" "/>

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"android:layout_height="60dp">
<TextView

android:id="@+id/textView1" android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="_"/>

<Button

android:id="@+id/button7"
android:layout_width="wrap_content"
android:layout_height="match_parent"
android:layout_weight="0.53"
android:background="@drawable/rec"

android:onClick="b7"
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Bluetooth and Relays interfacing using 8051 Microcontroller and Keil—
AT89S52

Circuit and Working:

Fig.6 shows the circuit of simple 8051 Microcontroller interfaced with Bluetooth and 4 relays. The
following interface could be used along with an android app to turn ON/OFF appliances connected to
relays.

Program 6 demonstrates how to receive data through Bluetooth.
Components/modules required :

1) 8051 project board (assembled/non assembled kit).

2) 5V and 12V DC source.

3) Bluetooth Module.

4) 12V 4 Relay board.

5) IC AT89S52.

6)8051 IC burner

7) Connectors and cables.

The android APK file could be downloaded from here
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Fig6: Circuit Diagram for Bluetooth and 4 Relay interfacing
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Program 6:
#include<reg52.h>//special function register declarations

//for the intended 8051 derivative
void delay(); //Function prototype declaration

// Relay Connections

sbit Relay1=P2/3; //Relay 1 is connected to Port 2 pin 3
sbit Relay2=P2/2; //Relay 2 is connected to Port 2 pin 2
sbit Relay3=P2/1; //Relay 3 is connected to Port 2 pin 1
sbit Relay4=P2/0; //Relay 4 is connected to Port 2 pin 0

unsigned char bytel,byte2;// Variable declarations

// MAIN CODE

void main()

{

//Serial Initialization

TMOD=0X20; //use Timer 1, mode 2

SCON=0X50; //indicating serial mode 1,where an 8-bit data

//is framed with start and stop bits

TH1=0XFD; //9600 baud rate
TR1=1; //Start timer
delay(); //Wait for some time for serial initialization to finish

// Transmit 'S' to check whether the setup is ready
TI=0; //Forcibly change the Transmit

//Interrupt Flag of 8051 to 0

SBUF='S"; //Move 'S' to serial buffer memory
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TI=0; //Forcibly change the Transmit

//Interrupt Flag of 8051 to 0
SBUF='S"; //Move 'S' to serial buffer memory
While (T1==0); //Wait until Tl flag is set by hardware

//when an entire byte has been transmitted

TI=0; // forcibly clear Tl flag

delay (); //A small delay for relaxation
P2=0x00; //Set Port 2 all bits to 0
while(1) // continuous loop

{

RI=0; //Forcibly clear the Receive

//Interrupt Flag of 8051 to 0
while(RI==0); //Wait until RI flag is set by hardware

//when an entire byte has been received
bytel=SBUF; //Move the received byte of data into variable 'bytel’

RI=0; //Forcibly clear Rl flag

while(RI==0); //Wait until RI flag is set by hardware
//when an entire byte has been received

byte2=SBUF; //Move the received byte of data into variable 'byte2'

RI=0; /[Forcibly clear RI flag

if(bytel=="1" //Check whether the 1st byte of data is ‘A’
{

if(byte2=="N") //Check whether the 2nd byte of data is '1'
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{

Relayl=1; //Turn ON Relay1

}

else if(byte2=="F') //Check whether the 2nd byte of data is '0'
{

Relay1=0; //Turn OFF Relay1l

}

}

else if(byte1=="2") //Check whether the 1st byte of data is 'B'
{

if(byte2=="N") //Check whether the 2nd byte of data is '1'
{

Relay2=1; //Turn ON Relay2

}

else if(byte2=="F') //Check whether the 2nd byte of data is '0'
{

Relay2=0; //Turn OFF Relay2

}

}

else if(byte1=="'3") //Check whether the 1st byte of data is 'C'

{

if(byte2=="N") /ICheck whether the 2nd byte of data is '1'
{

Relay3=1, [[Turn ON Relay3

}
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else if(byte2=="F') //Check whether the 2nd byte of data is '0'
{
Relay3=0; //Turn OFF Relay3
}
}
}
else if(bytel=="'4") //Check whether the 1st byte of data is 'D'
{
if(byte2=="N') //Check whether the 2nd byte of data is '1'
{
Relay4=1; //Turn ON Relay4
}
else if(byte2=="F') //Check whether the 2nd byte of data is '0'
{
Relay4=0; //Turn OFF Relay4
}
}
else if(byte1=="X'") //Check whether the 1st byte of data is 'D'
{
if(byte2=="N') //Check whether the 2nd byte of data is '1'
{
P2=0xFF; /[Turn ON all the Relays
}
else if(byte2=="F") /ICheck whether the 2nd byte of data is 'O’
{
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P2=0x00; //Turn OFF all the Relays
}
}
else
{
P2=0x00; //Clear Port 2 all bits to 0 if any other variable has been received
}
}

//Function for delay routine

void delay() //Delay Routine

{

unsignedint x=60000; // larger the value of x the more is the delay.

while (x--); // executes this statement until x decrements to 0

}

RESEARCH DESIGN LAB | VOLUME I, ISSUE | WWW.RESEARCHDESIGNLAB.COM age 50



Research
Design Lab

INTERFACING ANDROID WITH EMBEDDED SYSTEMS

BLUETOOTH RELAY SHIELD
OVERVIEW

Bluetooth technology is a short distance communication technology used by almost all phones

including smart phones and al laptops. This technology find very wide uses including that of
Home &

Industrial automation.
The Relay shield is capable of controlling 4 relays. The max switching power could be

12A/250VAC or 15A/24VDC. It could be directly controlled by Arduino through digital 10s.
OBJECTIVE OF THE EXPERIMENT

Controlling relay shield from Bluetooth enabled device (Android APK)

EXPERIMENTAL SETUP

RELAY SHIELD STACKED ONTO
ARDUINO BOARD

POWER SUPPLY

RELAYS DC 12V 1A

STATUS LED
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Note: remove USB after uploading the code, DC 12V 1A must be plugged in

RELAY SHIELD ARDUINO CODE
/*

Software serial multiple serial test

Receives from the hardware serial, sends to software serial.
Receives from software serial, sends to hardware serial.
The circuit:

* RX is digital pin 10 (connect o TX of other device)

* TX is digital pin 1 (connect o RX of other device)

Note:

Not all pins on the Mega and Mega 2560 support change interrupts,
so only the following can be used for RX:

10, 1, 12, 13,50, 51, 52, 53, 62, 63, 64, 65, 6, 67, 68, 69

Not all pins on the Leonardo support change interrupts,

so only the following can be used for RX:

8,9, 10, 1, 14 (MISO), 15 (SCK), 16 (MOSI).

Software serial multiple serial test

Receives from the hardware serial, sends to software serial.
Receives from software serial, sends to hardware serial.
The circuit:

* RX is digital pin 2 (connect o TX of other device)

* TX is digital pin 3 (connect o RX of other device)

SENDING DATA FORMAT

IN TO ON RELAY1

1F TO OF RELAY1

2N TO ON RELAY2
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2F TO OF RELAY2
3N TO ON RELAY3
3F TO OF RELAY3
4N TO ON RELAY4
4F TO OF RELAY4

This example code is in the public domain.

*/

#include <SoftwareSerial.h>
Software Serial my Serial(2, 3); / RX, TX
int rec;

void setup()

{

pin Mode(4, OUTPUT);

pin Mode(5, OUTPUT);

pin Mode(6, OUTPUT);

pin Mode(7, OUTPUT);
mySerial.begin(960);

}

void lop() / run over and over
{

while(!mySerial.available();
rec=mySerial.read();
if(rec="1")

{

while(!mySerial.available();

rec=mySerial.read();
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if(rec="N")
digitalWrite(4, HIGH);
else if(rec="F')
digitalWrite(4, LOW);
}

else if(rec="'2")

{
while(!mySerial.available();
rec=mySerial.read();
if(rec="N")
digitalWrite(5, HIGH);
else if(rec="F")
digitalWrite(5, LOW);
}

else if(rec="3")

{
while(!mySerial.available();
rec=mySerial.read();
if(rec="N")
digitalWrite(6, HIGH);
else if(rec="F")
digitalWrite(6, LOW);
}

else if(rec="'4")

{

RESEARCH DESIGN LAB | VOLUME I, ISSUE | WWW.RESEARCHDESIGNLAB.COM age 54



D
1) Research
9 Design Lab

INTERFACING ANDROID WITH EMBEDDED SYSTEMS

while(!mySerial.available();
rec=mySerial.read();
if(rec="N")

digitalWrite(7, HIGH);

else if(rec="F")
digitalWrite(7, LOW);

}

}
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4-RELAY SWITCH BOARD ANDROID APPLICATION

TURN ON
BLUETOOTH

ENTER PASSWORD TURN ON /OFF

111234N RELAYS
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8 channel Relay Bluetooth

OVERVIEW

This is Eight Chanel relay board controlled by Bluetooth Module. The Bluetooth relay board is with 8
SPDT relays rated up to 7A each. You can control devices 230V / 120V (up to 8) directly with one such
relay unit. Suitable for home automation applications, hobby projects, industrial

Automation. Bluetooth module enables you to wireless transmit & receive serial data.

FEATURES

Brand: RDL

Order No: RDL/8RB/14/001/V1.0

Product Datasheet: 8 Channel Relay Board

o 8 SPDT Relay channels (7A 250V,12A 120V,10A
125VAC, 10A 28VDC).

e Power suply:12VDC 1AMP
e Current consumption: 40 mA.
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e LED indication for relay & power supply.
e Design based on highly proven IC ULN2803 as

Driver.

e TL output.

e Status LEDs

e Android apk file will be given

e High quality PCB FR4 Grade with FPT Certified.
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% A B GND
DC 12V

ULN 2803

12V DC/1A

+12V GND

B ocizv

DC 12V f ociv

+12V GND

DC 12V

Mount the
Bluetooth
module
here
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Circuit Diagram
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RELAY SWITCHBOARD SOFTWARE

;‘ RelaySwitchBoard

T}‘ RelaySwitchBoard

ON OFF
ON OFF

ON OFF
ON OFF

ON

ON
OFF

OFF

ON

OFF

OFF

ON OFF

ON OFF

Android APP link

https://play.google.com/store/apps/details?id=rdl.relayswitchboard
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SERIAL 8 CHANNEL AC 230V SR AND DIMMER WITH BLUETOOTH
INTERFACE

Brand: RDL

Order No: RDL/8SD/13/001/V1.0
Product Datasheet: 8-Channel Bluetooth Dimmer Datasheet

The board can be used in application where dimming of 10-20v AC power is required like dimming of
bulb or fan. The board can be control with Serial data from any microcontroller 0- 10% dimming or
ON/OF control Main power(230v) completely isolated from microcontroller.

FEATURES
e Works on AC power supply 230V.
e Load Capacity 12 Amp AC(Up to 200 Watt)
e Isolated from mains power
e  Works from any microcontroller.
e Serial Control (TTL)
e Simultaneous 8 load control with 0-10% dimming.
e Act as 8 channel solid state relay with ON/OF and dimming.
e Optional input for Microcontroller or Bluetooth, XBEE, and USB interface pin TX, RX, 5V, GND.

-
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BTA12400 IC

BTA12 400

Electrical Characteristics
e Average Power Dissipation of 0.5W
e Operating Temperature +120 dregs
e Holding Current (maximum)-30mA
e Latching Current(maximum)-60mA

MOC 3021

MOC 3021

It is a 6pin Random Phase opt isolators TRIAC driver output

RESEARCH DESIGN LAB | VOLUME |, ISSUE | WWW.RESEARCHDESIGNLAB.COM age 62



Q Research

Design Lab INTERFACING ANDROID WITH EMBEDDED SYSTEMS

TRIAC s

From Triode for Alternating Current, is a generic zed trade name for an electronic component hat
Can conduct current in either direction when it is triggered (turned on), and is formally called a

Bidirectional triode thyristor or bilateral triode thyristor.

Applications:

¢ Solenoid/Valve Controls

e Static ac Power Switch

e Lamp Ballasts

¢ Solid State Relays

¢ Interfacing Microprocessors to 15 Vac Peripherals
¢ Incandescent Lamp Dimmer

* Motor Controls

Electrical Characteristics
e Total Power Dissipation @ TA is 25°is 4.4mW
e Storage Temperature Range is -40 to +150 dregs
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FIRING ANGLE

Phase angle of applied voltage at which the Thyristor conduct
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CONNECTING 230V AC 8 CHANNELDIMMER WITH
ELECTRONIC GADGETS

AC source L L L L L L L L
(230-250V)
g 0 o o) o 0 o o
12V AC/DC A A A A A A A
POWERSUPPLY J\f D D D D D - - D
1 2 3 4 s p y 8
: ’\ . . » D
: -
: 5 R D
L
Bluetooth e o
Module o L 3
A B = A\ /s
o - v
X

UART INPUT FOR LOADS
A=load1 E=load5

B=load2 F=load6

C=load3 G=load7

D=load4 H=load8

S=ALL OF (LOAD1=0OF, LOAD2=0F, LOAD3=0F, LOAD4=0F, LOAD5=0F
LOAD6=0F, LOAD7=0F, LOAD8=0F)

N=ALL ON (LOAD1=10%, LOAD2=10%, LOAD3=10%, LOAD4=10%, LOAD5=10%,

LOAD6=10%, LOAD7=10%, LOAD8=10%)

Example
A10=load1 at 10% dimmer level.

A026=load1l at 26% dimmer level.

BO65=load2 at 65% dimmer level.
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C089=load3 at 89% dimmer level.

LOAD1
UART INPUT DIMMER LEVEL
1 A100 100%
2 AD90 90%
3 AD92 92%
4 AD50 S0%
5 AD10 10%
LOAD2
UART INPUT DIMMER LEVEL
1 B100 100%
2 B0OSO 90%
3 BO92 92%
4 BOS50 50%
5 BO10 10%
LOAD3
UART INPUT DIMMER LEVEL
1 C100 100%
2 C090 90%
= Co092 92%
4 CO050 50%
5 C010 10%
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All ON and All OFF
UART INPUT DIMMER LEVEL
LOAD 1,2,3
1 s 0%
2 N 100%
PC
5V

GND

el =

sl
nii
nis
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Brand: RDL

Order No: RDL/BLT/13/001/V1.0

Bluetooth Module HC 05 Specifications:
e Bluetooth protocol: Bluetooth Specification v2.0+ED
e Frequency: 2.4GHz ISM band
e Modulation: GFSK(Gaussian Frequency Shift Keying)
e  Emission power: =4dBm, Class 2
e Sensitivity: =-84dBm at 0.1% BER
e Sped: Asynchronous: 2.1Mbps(Max) /160 kbps, Synchronous: 1Mbps/1Mbps
e Security: Authentication and encryption
e Profiles: Bluetooth serial port
e Power supply: +3.3VDC 50mA
e Working temperature: -20 ~ +75 Centigrade
e Dimension: 26.9mm x 13mm x 2.2 mm

Bluetooth Module HC 05 Application:

e Computer and peripheral devices
e  GPS receiver

e Industrial control

e MCU projects
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PROCEDURE TO OPERATE

e Download the Bluetooth SP app of Research design lab from play store

3‘ Sselay

Research

Design Lab
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_0“ Ssrelay

- —
, ™

NOTE: Since this module working with live 230V AC, while experimenting user has to take

Proper safety precautions.
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RDL Wi-Fi Robo

Use your Android phone to control a robot via Wi-Fi and drives it like an RC car. It controls the direction
of a Robot, and also allows rotating clockwise and counter-clockwise. The Robot Control app works like a
joystick. Press the buttons FORWARD, BACKWARD for acceleration and moving forward and backward.
Left and Right buttons to move left and right, and a Mid button to stop the robot. The quit button exits

you from the app successfully. The app will be able to run on android devices with Ice-cream Sandwich
and higher versions.

The following data will be transmitted via Wi-Fi while performing below given Button press event.

=T ¥ ul=m12:24
Forward ->>>1 R
&) RDL WIFI ROBO

Backward ->>>2 Connected
Left ->>>3

Host 192.168.1.10
Right ->>>4

Port
Stop ->>>5

Connect
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~ = B 0 e
%) RDL WIFI ROBO

Brand: RDL
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RDL Wi-Fi Relay

This app acts as a remote controller for controlling the appliance via Wi-Fi enabled Android devices. It
enables to control eight appliances (ON / OFF)

Features:
1. Support TCP/IP connection

2. It can control max eight devices.

3. The minimum version of Android OS required for this app is Ice-cream Sandwich (4.0 API).

4. When the button is pressed on it sends value: 1N, when button is pressed OFF it sends value: 1F
SW1->0N ... > 1N

SW1 ->OFF ......... >1F

SW8 ->ON.........> 8N

SWS8 -> OFF ......... > 8F
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38z
ool

Brand: RDL

Order No: RDL/WiFi-R/14/001/v1.0
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-Ef—"mm: ?J“..-Jk
% Rdl Wifi Switch
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S EmEE=
®° RDL Wifi Switch
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- EmlE s
) RDL Wifi Switch
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- EmlEm
%) RDL Wifi Switch

STATUS
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF

ALLON ALL OFF
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L EmBEm
¢ RDL Wifi Switch

STATUS
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF

ALLON ALL OFF
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XBee Wi-Fi Configuration

XBee is very easy and popular wireless device. It is a transceiver, it can transmit and it receives data
wirelessly. There are several types of XBee module. The very popular XBee is Series 1 (802.15.4), comes
with the firmware to create connection for point to point or star network. But bear in mind, many

people actually thought it is using ZigBee protocol, but it is not compliance to ZigBee because it uses the
low layer of ZigBee protocol only

SOFTWARE
XCTU V6.1.0.

L, C

Configuration & Test Utility Software

A Digi International Inc. product ':
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T, XCTU

J &

@ radio Modules
N
.'llf \

\_/\\.‘

— /o
Click on [ Add devices or
@ Discover devices to add
radio modules to the list.

ﬁ Radio Configuration

[-ron oe
C) W F = ) & OOl

\ I\ /

Change between % Configuration,

El Consoles, &® Network and
&> Device Cloud working modes

lay their functionalityin
i) Getting the list of instalied COM parts... ing area.
[ [ L] 1]
Click on add devices
-~ Add radio device 0l =|
Add a radio module “
Select and configure the Serial JUSE port where the radio module is
connected to. Fl
Q Radio Modules
Select the Serial \USB port:
Name: COM11  BTPart -
Function: XBEE WI-FL comiz BT Port bm
Port: COM33 - 3800/3M/1M - AT COM13 BT Part its
MAC: 00000040905D98CE COoM14 BT Part
CoM20 BT Port '| t-
CoM21 BT Port
COM22 BT Part
COM38 USB Serial Port

Refresh ports |

Baud Rate:  |2600 =l
Datagits: |5 =l
Parity: Jrione =l
StopBits: |1 =

7]

Flow Contral: Ihlona

[™ The radio module is programmable.

Set defaults |

Finish I

Cancel

Choose your corresponding comport

Click on finish
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. XCTU o [=]
J % Eae J 4 KON
g Radio Modules ﬂ Radio Configuration

Name:
Function: XBEE WIFI
Port: COM33 - 9600/3/N/1/M - AT

Select a radio module from
the list to display its

& X

MAC; 000D00<0SDSDIECE @I
properties and configure it;
o= XCTU I [=] |
. >
] % 500 J & IR
@ Radio Modules 4} Radio Configuration [ - 000000409D5D98CE]

Name:

) ~1 [
Function: XBEE WIFI ‘ *\ ‘ ‘{I/ ‘ ‘ im‘ Al‘ ‘ O . |—Palamete| @
+ COM38 - 9600/8/M/1/M - AT ' b T &
: 00000040905D98CE . . . .
Firmware information Viritten and default =
product family: XB2B-WF ‘Written and not default
Function set: XBEE WI-FL w Changed but not written
Firmware version: 2021 Error in setting

Reading radio module settings_.
Reading radio module settings... Active Scan |

ANNNRNNNEN
! s Reading AT parameter: MK

click

@ DI Device Cloud Indicator

@ CH Channel

@ @ & @

@ LM Link Margin

@ PL Power Level IHighast 4 j @
¥ Network
Change Metwork Settings
(i) AH MNetwork type [infrastructure [2] v @ @
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i Radio Modules

Hame:

Function: ¥BEE WIFI
Port; COM38 - 2600/8/N/1/N - AT
MAC: 000000409D5DSECE

Click on update firmware

ﬁ Radio Modules

Name:

Function: XBEE WIFI
Port: COM38 - 9600/8/N/ 1N - AT
MAC: 000000409D5D96CE

4% Radio Configuration [ - 000000409D5098CE]

MSE

I Parametel

= Update firmware ;Iglzl Vritten and
Update the radio module firmware . Vritten and
Configure the firmware that will be flashed to the radio module, click )w Changed bu
Errorin setti
Select the product family of your device, the new function set and the firmware version to flash:
@ Product family Function set Firmware version Actve Scan
2023 (Mewest)
2004
[V Force the module to maintain its current configuration, Select current
] 7]
@ AH Network type [infzstrucure 12 =l

K-E@Q-

'm- Radio Configuration [ - 000000409D5D98CE]

i
Update the radio module firmware

Configure the firmuare that wil he fiashed in the rardin modile.
Updating radio firmware

# Gl

Parameter

Written and de
Viritten and ne
)“o Changed but r

Error in setting

Updating radio firmware. ..

Select t \ imnn
® | Entering programming mode.

Show details /|
Close
[¥ Force the module to maintain its current configuration, Select current |

Active Scan

S —

L«
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ﬁ Radio Modules

Name:

Function: XBEE WIFI
Port: COM33 - 9800/3/Mj1M - AT
MAC: 000000405D5D9ECE

\* Update firmware _|Olx|

lﬁ} Radio Configuration [ - 000000409D5D98CE]

MSEER

Update the radio module firmware

Configure the firmware that will he flashed tn the radin module.
Updating radio firmware

Written a
Written a

)w Changed

Errorin s

Updating radio firmware...

-
®| el Programming module: 7%

-

Close
Select current |

[V Farce the madule to maintain its current configuration.

Active Scan

I+

Ll GECE Y €

n Radio Modules

Hame:

Function: ¥BEEWIFI
Port; COM38 - 3500/8/MN/LN - AT
MAC: 00000040905D28CE

ﬁ Radio Configuration [ - 000000409D5D98CE]

(X) 2
8 ) )G
-lo/x]

Update the radio module firmware

Configure the firmware that wil he fiashed tn the radin module
Updating radio firmware

Paramete

Written anc

WWritten anc

)w Changed bt

Errar insetl

Reading radio module settings

Select t

Readmg AT parameter: TP

Show details -

Clase
Select current

[V Farce the module to maintain its current configuration,

Active Scan
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U
i w
(8. e J & (KL
n Radio Modules -ﬁ!. Radio Configuration [ - 000000409D5D98CE]
Name:
")
Function; ¥BEE WIFI ® ‘{l/ - IParame‘
@ Port: COM38 - 600/3/N/1M - AT @ L
HAC: comongassce Zinix] -
Update the radio module firmware Viritten ar
Configure the firmware that will he fiashed tn the radin module % Changed
Updating radio firmware Erorinse
= X

Selectt i) Radio firmware has been updated successfully,

® ! Active Scan

[ o | (mm

Close

[V Force the module to maintain its current configuration, Select current

o |

gy GEORY @

n Radio Madules lﬁ} Radio Configuration [ - 000000408D3D98CE]
Name: ® 3
N
Function: ¥BEE WIFL - Parameter
Port: COM38 - 9600/8/N/1/N - AT @ 1
MAC: 000000-05DSDS8CE ® Change MAC/PHY Settings

(D Al Assodation Indication
@ DI Device Cloud Indicator
@ CH Channel

@ LM Link Margin

@@ &) &) & &

@ PL Power Level IH\ghest 4 j
¥ Network
Change Network Settings
@ AH Metwork type IInfrastruchre 2 j
(@) CE ifiastructure Made [s7amece [2 =
(OpuE: |
@ EE Encryption Enable IND security [0]

@ PK Passphrase |

L«
3 @) &) &) @& & &) &

(D 1P PProtocal Juoe [o] -
(@) MA IP Acdressing Mode [pree =
D\ TM TrP rlient Crnnertinn Timen it 2 1400 me
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U GEApEU @

@ radio Modules 4} Radio Configuration [ - 00000403D5D96CE]
Name: ®
N (3
Function: XBEE WI-FI - Parameter
@ Port: COM33 - 2500/8/M/4N - AT @ T
MAC: 0000004030 5D38CE @ Change MAC/PHY Settings
(D Al Assodiation Indication @
(D DI Device Cloud Indicator @
(D CH Channel @
(D LM Link Margin @
(D PL Power Level IH\ghest[4] j @
* Network
Change Network Settings
(D AH Network type IInfrashuch.lre [2 j
(D CE Infrastructure Mode ISTA mode [2] j
1A [0
(@ 1D sso
STA mode [2]

(D EE Encryption Enable IND security [0] j

(D PK Passphrase |

) *3) @) @) @) @) @)

@ 1P PFrotocal [uoe o) |
(1) MA IP Addressing Mode Iokce o1 x|
I LD fo & &
f radio Modules 4. Radio Configuration [ - 000000409D5D98CE]

HName:
Function; YEEE Wi % [Parameter | [

Port: COM33 - S800/8/N/1N - AT
MAC: 000000405D5D33CE @ Change MAC/PHY Settings

@ Al Association Indication
(D DI Device Cloud Indicator
(D CH Channel

@ LM Link Margin

@ & @ & @

@ PL Power Level |H\ghest [4 j
- Network
Change Network Settings
@ AH Network type IInfrashuch.lre [2 j
(@) CE Infrastnucture Mode ISTA mode [2] j
(i) D s [ roL wiFd
@ EE Encryption Enable IND security [0] j

@ PK Passphrase |

@ P Pl [uze [ =

@ MA IP Addressing Made IDHCP [0 j

) @ @ @ @ & @ @
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ﬁ Radio Modules

Port:
MAC:

Q Radio Modules

Function

Function:

Name:

¥BEE WIFI
+ COM383 - 2600/3/N/1N - AT
: 000000403D5DEGCE

Name:

+ XBEEWIFL

Port: COM33 - 2600/3/N/1 - AT
MAC: 000000402D5DS3CE

RESEARCH DESIGN LAB | VOLUME |, ISSUE |

4% Radio Configuration [ - 00000040905D98CE]

2 )

® ® CH Channel

@ LM Link Margin
® PL Power Level

* MNetwork
Change Network Settings

® AH Network type

(D) CE Infrastructure Made

() 1D ssD

(@) EE Encryption Enable

® PK Passphrase

(D 1P 1P Protocal

® MA IP Addressing Mode

® TM TCP Client Connection Timeout

® TS TCP Server Connection Timeout

() DO Device Options

{F Radio Corfiguration [ - 000000403D5D98CE]

Product family: ~ X825-WF
Function set: XBEE WI-FL
click Firmware version: 2021

- ®
F S
[ighest (4 | @
fntrastructure (2] |

fsaft AP made [1] =

| ROL wif

|N0 security [0] j

|

frce 11

LIDP [0]

64 *100 ms

253 *100 ms

Ll
D& GG GGG GGG

E

£ N & = ) 2K

IParameter

Written and defau
Written and not i
)w Changed but nat

Error in setting

¥ Firmware actions
Writing radio module settings...
‘Writing radio module settings...

a
{// \ Entering command made. .,
r

Active Scan |

@ DI Device Cloud Indicator
@ CH Channel

@ LM Link Margin

@ PL Power Level

- MNetwork
Change Network Settings

(D AH Network type

WWW.RESEARCHDESIGNLAB.COM

@ @& @
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2250 ) 4 2K

) adio Modules 42§ Racio Configuration [ - 000000409D3D2CE]

Name: ®

Function: XBEEWIFI

IParameter

Port: COM33 - 2600/8/N 1N - AT @
MAC: 000000409D5D98CE . . )
@ are information liitien and defa.
Product family:  ¥E2E-WF Hiitien and not
Function set:  XEEEWIFI W changed but ot
Firmware version: 2021 o in setting
click

¥ Firmware actions

Reading radio module settings...
Reading radio module settings... Active Gcan

T \ i
Reading AT parameter: 4H

@ DI Device Cloud Indicator

(D CH Channel

(D LM Link Margin

@) @) & @& &

@ PLFose Leve [righest [< |
¥ MNetwork
Change Netwark Settings
@ AH Hetwork type IInfrash‘uch.lre [2 j @
Q Radio Modules - 000000409D5098CE
® click
Name:
AT Console Tx Bytes:
Function: XBEEWIFI | Status: Disconnected | Rx Bytes:
Port: COM38 - 9500/8/N/1/ - AT @
MAC: 000000403D5035CE @ = @
CRC)
El
|
Send packets |§| @I ® Send a single packet
N Data
I o 2 I @ ® Send selected
& ——
o
< Send sequence
. Transmitinterval (ms): 500
B & Repeattimes [
@. ™ Loop infinitely
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A radio Modules - DDDD00403DSDOBCE

Name:
Function: XBEE WI-FI

Port: COM383 - 9500/8/N/1/N - AT

MAC: 00000040905D93CE

Status: Connected

‘ AT Console ‘ 1
|

click

Send packets 'Ii" ‘g‘ Send a single packet

[ Hame | Data | .
I':t’l ) Sem

[_’g}

(> Send sequence
) Transmit interval {ms):
(%) - —

In order to make sure the Soft AP mode working on the Xbee WiFi module. First, | search the WiFi with
“RDL WIFI” SSID using my Android phone, and connect to it.

< J* Wi-Fi
RDL WIFI
Connectify-RDL
S wea cured watr '_'_"“.‘. ’
solutions

MGMNT

Airtel 903

Connectify-me

Click on connect
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