Making your very own Android Apps
for Waternomics Using App Inventor 2

By Wassim Derguech and Brendan Smith
What is Waternomics?

Waternomics is European Project led by NUIG. This project aims to reduce water
consumption of municipalities, corporations and domestic users by providing water
managers and consumers with timely information about water usage and water
availability. The project makes information about the water services system available to
stakeholders in real-time in order to stimulate water saving. By employing smart water
technology, the project (i) enables the detailed and real-time measurement of water flows
and usage, (ii) supports analyses of water consumption patterns and (iii) provides key

recommendations on how to increase water efficiency.
What is App Inventor 2?

App Inventor is a graphic or block-based programming language online tool that enables
users to learn coding and to build fully functional apps for Android devices such as
tablets or phones. It was developed in collaboration with Google by a team at MIT, the
same institute that gave us Scratch, the world’s most popular programming language for

young people.
Course Aims

The aim of this course is to:
* Help in the process of transforming participants from being digital
users (consumers) into digital creators.
* Become proficient in a programming language known as Apps Inventor 2

¢ Enable participants to build apps using Waternomics data.
Requirements

* Internet-connected computer
* A Gmail account
* An Android mobile telephone or tablet (or a simulator on the computer)

* Installation of a QR Code Scanner on telephone or tablet.
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Your very first app will display “Hello World!”

Step 1. Go to your web browser on your computer, Access the App Inventor by

typing in on the address bar:

http://appinventor.mit.edu to learn about App inventor.

http://ai2.appinventor.mit.edu to start App inventor (this is what we need now)

The Google accounts page will now appear.

Type in your account details for (one of) your Gmail account(s).
Should you not have a Google account, please set up one from this page.
One account. All of Google.

Sign in to continue to Gmail

Enter your email

Need help?

Create account

One Google Account for everything Google

The next screen prompts the user to set up and connect an Android device or
alternatively to set up and connect an Android emulator from your computer.

Welcome to MIT App Inventor 2

Welcome to the nb146j Release!

Read the for more information.

This release uses Companion version 2.35

Got an Android phone or tablet? Find out how to
Set up and connect an Android device.

Don't have an Android device? Find out how to
Set up and run the Android emulator.

Continue = (O Do Not Show Again

Select the relevant link and follow the installation instructions.
Once connectivity has been accomplished, the user is brought to the Projects
View.
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Select Projects at the left side of the top bar.
Select Start New Project

(Note for teachers - Show students a completed Sample of the type of app that you
expect them to create).

Give a Name to the Project without using any spacing between letters.

Create new App Inventor project

Project name:

Cancel

TalkToMe

OK

The following screen (home page) appears:

MIT App Inventor 2 e G
= Bos

Help v MyProjects  Galley ~Guide Reportanissue  Englishv  derguech@gmail.com v
HelloWorld oo - | s s |G s oo
Palette Viewer Components. Properties
User Interface —Display hidden components in Viewer e Screen1
Check to see Preview on Tablet size.
@ Bunon AboutScreen
/ CheckBox Screenl y
[ DatePicker AlignHorizontal
@ Image Left~
< Label AlignVertical
L Top~
ListPicker
AppName
= Listview HelloWorld
A Notifier BackgroundColor
w3 PasswordTextBox White
@ Sider Backgroundimage
None...
B Spinner
CloseScreenAnimation
1) Texsox
Default ~
[ TimePicker =
H WebViewer None...
OpenScreenAnimation
Layout Default ~
Media Rename || Delete ScreenOrientation
Drawing and Animation
J Media Scrollable
Sensors .
Upload File ...
Social

ShowstatusBar
n

Chvtnn

The Designer editor screen that now appears relates to the layout of the app (how it
looks) or what is referred to as the Graphical User Interface (GUI). It is this screen
that will appear on your mobile app.

The different sections and their functionality on the Designer screen are shown

below:



App Inventor consists of the Designer and the Blocks Editor. These are described in detail below.

App Inventor Designer

Design the App's User Interface by arranging both on- and off-screen components.

Palette: Find your components
and drag them to the Viewer to
add them to your app.

J M avpiventor2 x
& c

Palette Viewer

Components Properties
User Interface Cloaglay hidden compaaents in Viewes © [ screent Textgox!
. [
= _ ~ oo
@ creasor Boumear 0=
clock Enatiea
“
@ wmege Tostsoe Butont _—
o
e o
UstPrckar Fonttab
A ot ]
Fontsize
5 PassweedTensox
W soe
FontTypetace
0 Tetso ctan (v
@ weoviewsr
] bt
Layout
Mutiine
Media o
Orawing and Anismation \ Numbersonly
e
Sensors Rename  Desete Project

Designer Button:
Click from any tab to
go to the Designer
tab.

N

Viewer: Drag components from the
Palette to the Viewer to see what your
app will look like.

Properties: Select a
Component in the
Components List to
change its
properties (color,
size, behavior) here.

Clicking on Blocks at located at the upper right side brings the user

to the second screen of App Inventor which is the Blocks editor that represents the
actual programming (coding) environment.

App Inventor Blocks Editor

Program the app's behavior by putting blocks together.

Built-In Drawers: Find Blocks for general
behaviors you may want to add to your
app and drag them to the Blocks Viewer.

Y2 Mim App inventor2 x )

€ 5 C [ ai2-testappinventormitedu/# 1220001

g MIT App Invml(;:‘f

© Buitin

Bconror
Biogic
W
Wre
[P
Wcowrs
Component-Specific Mt
Drawers: Find Blocks
for behaviors for
specific Components
and drag them to

the Blocks Viewer.

Wpoocesures
© [ screent
1 Tengoxt
Hautiom
W rentospeecnt
Any component

Rename  Delete Project

-+ Help- My Projects

Blocks Button: Click
from any tab to go to
the Blocks tab.

Gude Repodtanissue  eer771@mai hanard of

‘Show Wamm,

Viewer
Block: Snap Blocks
together to set app
behavior.
&1 Ao

0

\ Viewer: Drag Blocks from the Drawers to

the Blocks Viewer to build relationships
and behavior.
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Designer

Return to the Designer screen, by clicking on the upper right hand
side of the screen.

e CCDCEmCTm =

Palette Viewer Components Properties
User Interface CDxsplay héden components i Viewsr  Soreen) Scren)

A seon U Algasice zontal

W Chectsox Y Lt ¢

Algavercal

2 cox 3

‘ Y Viewer: Components List onsie)

r Palette: : Arrange components (Hierarchical View) BackyroundCoior
Choose ) 0 wnze

components Backyroumndimage

*+ PasswordTenBor

M Sider : Properties
I) TeeBox v Change component

@ Wetviewer settings

First we will give a background image to the screen which will appear on your
phone.
Under components, click on Screen1

Components

e Screen1

Go to the Media title underneath Components and upload an image
Media
RetroTechPosters.jpg
Upload File ...

Then go to the Properties section and select Background image. Your upload image
should be listed. If so, select OK.

Backgroundimage

None
7TCastles.jpg

Upload File ...
Cancel OK

Select Layout of the Palette on the left side of screen
We are now going to place functionality components onto the screen.

First we divide up the screen into different sections.

This is done using the Layout section of the Palette.

In this instance, select Horizontal Arrangement and drag it to the top of the screen.
This component is a formatting element that places and displays components from
left to right.
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Under its Properties, choose a background colour (preferably light in tone).
Then go to Width and choose Fill Parent which will ensure that this element go
across the full width of the Screen(i.e. Parent).

Properties

HorizontalArrangement1

AlignHorizontal
Leftv

AlignVertical
Top~

BackgroundColor
[ cyan
Height

Automatic...

Width

Fill parent...

Now into this section we will position a Button taken from User Interface. A button
is a component that can be coded to detect clicks by the phone user.

In the Button'’s Properties, type in the text ‘Talk to Me’.
Text

Talk to Me

TextAlignment

center v

TextColor

B Red
Should you wish, you can also change the text and background colours.
W ‘,',‘9
IR |
¥ TextToSpeech
Go the Media drawer in the Palette and drag - g to the screen where

o o ' TextToSpeech .
it will be shown as a non-visible component. - is the component

that is used to speak a message.

Now we leave the Designer and go to Blocks Editor as it is time to tell our app
what to do by coding in functionality.

We want to make the Talk to Me button to do exactly that - talk.
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The first set of blocks shown on the left are known as the Built-in Blocks. Each one
contains a series of code blocks that are based on themes such as text, listings etc
which show on the Viewer. These can be dragged to the Workspace on the right
which represents the area where blocks are joined together to make a programme.

Blocks Viewer
© Built-in

Control u

— (o) join

B math

B rext

B Lists

= Colors .

(5] Variables

5] Procedures
- compare texts ==

Select Button1 from the Components section.
A series of graphic blocks of code will aﬁﬁear in the View section.
e Screen1
S C'_qurizomalArrangemenﬂ
— Button1
w TextToSpeech1

when [ETCIYIED -TouchDown
do

Any component

when [EIIYIES -TouchUp

when Click

do
Drag to the workspace.
WTextToSpeecm
Click on -
(=1l TextToSpeech1 v JE=ILELS when EINIES -Click
message do
Drag and place within the block.

when Click
- T TextToSpeechi ~ B

message

|
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This is the code that will make the phone talk.

|
needs to be told what to say. This is achieved by going to the — selecting

n and attaching it to existing code as follows:

when ETiCL1Ed -Click

do | call -Speak
@ Well done on building your very first app j&

Now test it out by clicking the Talk to Me button on your phone, tablet or emulator.

5554:<build>

If you are not connected to your mobile device or emulator, select the appropriate
option on the Connect drop-down menu:

Connect v Build

Al Companion E
Emulator

UsB \‘

Reset Connection \

Hard Reset i

The text that you inputted into the block coding should now be spoken by your
device to your goodself!
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Your second app will speak to you

This course lesson will allow participants to have their phone say out loud the
words and sentences that they typed in.

First step. Go to www.appinventor.mit.edu and click on the Create App option.

ﬂi , MIT App Inventor About v News & Stories v Resources v

BB AR E] n App Inventor is now in Portuguese! costom “

Alternatively log in directly to your App Inventor account by typing in
www.aiZ.appinventor.mit.edu

Either way, App Inventor will always bring the user direct to the last project that
was worked on.
In our case, it will be TalkToMe.

I Designer § Blocks

Click on Designer mode.
Go to User Interface.

Remove button labeled Talk To Me from Horizontal Arrangement and position it
below this component.

TextBox
Select = ... and drag it into the Viewer positioning it in Horizontal Arrangement.
It will now rest above the Talk To Me button.
From within its properties, go to Width and select fill parent.
This component will function, once coded in Block editor, as the element that allows
the user to enter text on the phone (or emulator).

To make this happen, go to Blocks.

=]
from the blocks of code in the Viewer, place in
t{ TextBox1 vFext ~]

and replace with in

when LIRS Click
do call TextToSpeech1 + BTEELS
message " TextBox1 ~ I Text ~ |

Remove the

S



!‘ TextBox1 ~ I Text ~ I
is the instruction that will allow your app to speak out whatever
you typed into the text box.

Test it out by clicking on Ai Companion (if you have an Android phone) or the
Emulator if you do not.

Al Compa }
8 Ereen I
4 Emulato }

- Reset Connection

Hard Reset
| |

After typing in a sentence, click on the button ‘Talk To Me” which should activate the
smart device to speak the words out loud.
Type in a new sentence and repeat the process.
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Your calculator app

This lesson will allow participants to create an app that calculates simple arithmetic
such as addition and subtraction.

First step. Go to www.appinventor.mit.edu and click on the Create App option.

"g-g‘ M ceplmvenios About v News & Stories v Resources v
n ﬂ E_] n App Inventor is now in Portuguese! o “

Alternatively log in directly to your App Inventor account by typing in
www.aiZ.appinventor.mit.edu

Either way, App Inventor will always bring the user direct to the last project that
was worked on.

Select Projects at the left side of the top bar.
Select Start New Project.

Give an appropriate Name to the Project without using any spacing between letters.
You will now be brought to Screen 1 in Designer.

From Layout in Palette, select the Table Arrangement component; drag and drop it
into Viewer. This component is a formatting element that is used to place/display in
tabular form.

Under Properties, set Columns as 2 and Rows as 2.

As we will be calculating the addition of two variable numbers to represent the
functionality of this app, a Label component from User Interface for each needs to
be placed within the Table Arrangement.

For each of the two Label components, go to its Properties and type in an
appropriate name in the Text box where the variable numbers will be inputted by

Text

Enter X

the app user. For this example, we will use the titles Enter X and Enter

Enter X
e Ei
Y thus giving on the screen: [F*

Go to User Interface, select Text Box; drag and drop it to the right of Enter X in the
Table Arrangement.
Repeat the process for Enter Y option to give

Enter X

Enter Y
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This is followed by a third text box where the result (answer) of the calculation
between the two numbers will be shown after a Button is clicked.

So select Button and Text Box and place both in the Viewer under the existing Table

Arranﬁemen t.

Enter X

Enter Y

cunsn

Go to the button’s Properties to change the display text from Text to Button1 to
Calculate. Pick a suitable background colour (see above graphic).

In TextBox3 Properties input = (equal sign) in Text (see above graphic).

To undertake the coding, go to Blocks editor.

In the Blocks section, click on Button; drag and drop = into Viewer.

. . e B0 . do
Go to TextBox3 icon in Blocks and position in

/'\ when (EITEHYIES Click

to give

= Logic

O Math
The blocks of code representing mathematical functions are located in = 1

. A

represents the sum of two numbers and is placed in the Viewer as
when (CIGLEIED Click
- =l TextBox3 - W Text - )

g -

Completion of the programming for the calculator app is done by placing code from
the TextBox1 and TextBox2 components to allow variable numbers for both Enter X
and Enter Y to be entered into their corresponding label boxes.

when [EICLLES -Click

- RS TR et R ONE o, 50x1 - N Text - JRM Textox2 - J Text - |

follows

Test the operation of this function on your app by clicking on Ai Companion (if you
have an Android phone) or the Emulator if you do not.
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e

~ Reset Connection

1 Hard Reset \

After typing in a number for both X and Y, click on the button ‘Calculate which

should result in the answer appearing in the third box
5554:<build>

14 121 {31 4] 5] 161 F7] 18] 1'9] |0
@ # $ % & * - + ()

DEL

/? &
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Your Water Calculator

This lesson will allow participants to create an app that calculates the water
footprint of food and products that we eat/use.

We will use data from Waternomics project regarding Water footprints.
First of all get yourself familiar with Water Flavours App available at
http://vmwaternomics01.deri.ie:8012

We will use the metaphors, and footprints available in this application to build ours.

Start by creating a header to your application:
Go to http://www.waternomics.eu and download the header image.

Hat€rnomics

Create in you screen a first layout and set its size to fill parent then make this image
at a background image for this layout.

- MIT App Inventor 2 Projects~  Connect~  Buildv  Help~ MyProjects  Gallery ~ Guide  Reportanissue  English~  derguech@gmailcom v
o Beta

Palette Viewer Components Properties

User Interface Display hidden components in Viewer @ [ screem HorizontalArrangement1
Check to see Preview on Tablet size

review on Table
HorizontalArrangement!
Layout & 0 AlignHorizontal
Leftv
HorizontalArrangement (2
Alignvertical

TableArrangement Top~
VerticalArrangement - . BackgroundColor
2~ Wat€rnomics B oetaun
Media Height
Drawing and Animation
ors Width
Social
moge
Storage cropped-Banner-041.jpg..
Connectivity Visible
n
LEGO® MINDSTORMS®
Experimental
Rename  Delete

Media
cropped-...r-041.jpg
Upload File ..

Choose any of the water footprints or metaphors and download its image then insert the

required components to your application following this layout:
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| miof coffee needs  perresh I

-

N

N’

The following block allows you to create the calculator for water footprint for a cup of

coffee:

when EFGENIED -Click

Yl Label2 ~ M Text ~ RN SR 4
Label2 ~ I Text ~ & ] ToxtBoxt - 1) Toxt - I

: g

call Speak
message | & join .
.

Please note that the numbers 125 and 132 are taken from the rule : 132 L of water is
required to produce 125 ml(s) of coffee.



