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Main contributors: Klaus Christl (klaus), Erel Uziel (Erel)
To search for a given word or sentence use the Search function in the Edit menu.

All the source code and files needed (layouts, images etc.) of the example projects in this booklet
are included in the SourceCode folder.
For each program there are three folders.
SourceCode
MyFirstProgram
B4A
MyFirstProgram.b4a
B4i
MyFirstProgram.b4i
B4J
MyFirstProgram.b4j
Both programs MyFirstProgram and SecondProgram are almost the same for B4A, B4i and B4J.

Updated for following versions:
B4A version 12.80
B4i version 8.50
B4J version 10.00
B4R version 4.00

B4X Booklets:

B4X Getting Started

B4X B4X Language

B4X IDE Integrated Development Environment
B4X Visual Designer

B4X Help tools

B4XPages Cross-platform projects
B4X CustomViews

B4X Graphics

B4X XUI B4X User Interface
B4X SQL.ite Database

B4X JavaObject NativeObject

B4R Example Projects

You can consult these booklets online in this link [B4X] Documentation Booklets.
Be aware that external links don’t work in the online display.



https://www.b4x.com/android/forum/threads/b4x-documentation-booklets.88985/#content
https://www.b4x.com/android/forum/threads/b4x-documentation-booklets.88985/
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1 B4X platforms

B4X is a suite of programming languages for different platforms.

B4X suite supports more platforms than any other tool
ANDROID | 10S | WINDOWS | MAC | LINUX | ARDUINO | RASPBERRY PI | ESP8266 | AND
MORE...

1.1 B4A Android

4B
"l B4A is a 100% free development tool for Android applications, it includes all the features
needed to quickly develop any type of Android app.

B4A is a simple yet powerful development environment that targets Android devices.

B4A language is similar to Visual Basic language with additional support for objects.

B4A compiled applications are native Android applications; there are no extra runtimes or
dependencies.

Unlike other IDE’s, B4A is 100% focused on Android development.

B4A includes a powerful GUI designer with built-in support for multiple screens and orientations.

No XML writing is required.

You can develop and debug with:

- a real device connected via B4A Bridge
- a real device connected via USB cable
- or an Android emulator.

B4A has a rich set of libraries that make it easy to develop advanced applications.

This includes SQL databases, GPS, Serial ports (Bluetooth), Camera, XML parsing, Web services
(HTTP), Services (background tasks), JSON, Animations, Network (TCP and UDP), Text To Speech
(TTS), Voice Recognition, WebView, AdMab (ads), Charts, OpenGL, Graphics and more.

You can see all the libraries in the Documentation page in the forum or in the B4X Libraries Google
Sheet.

Android 1.6 and above are supported (including tablets).


http://www.basic4ppc.com/android/documentation.html
https://docs.google.com/spreadsheets/d/1qFvc3Q70RriJS3m_ywBoJvZ47gSTVAuN_X04SI0_XBw/edit#gid=0
https://docs.google.com/spreadsheets/d/1qFvc3Q70RriJS3m_ywBoJvZ47gSTVAuN_X04SI0_XBw/edit#gid=0
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1.2 B4i AppleiOS

’ B4i is a development tool for native iOS applications.
' B4i follows the same concepts as B4A, allowing you to reuse most of the code and build
apps for both Android and iOS.

B4i is a simple yet powerful development environment that targets Apple devices (iPhone, iPad
etc.).

The B4i language is similar to Visual Basic and B4A language.

B4i compiled applications are native iOS applications; there are no extra runtimes or dependencies.
Unlike other IDE’s, B4i is 100% focused on iOS.

B4i includes a powerful GUI designer, built-in support for multiple screens and orientations.

You can develop and debug with a real device.

I0S 7 and above are supported.

What you need:
e The B4i program, this is a Windows program running on a PC.
The Java SDK on the PC, free.
An Apple developer license, cost 99% per year.
A device for testing.
The Basi4i-Bridge program on the device, free.
A Mac builder to compile the program, this be either.
o A Mac computer with the Mac Builder program, on local wifi.
o The hosted Mac Builder service over Internet, cost 26$ per year.
e A Mac computer or a MacInCloud service to distribute the program.

Links to tutorials in the forum:
Local Mac Builder Installation
Creating a certificate and provisioning profile
Installing B4i-Bridge and debugging first app



http://www.b4x.com/android/forum/threads/local-mac-builder-installation.46402/
http://www.b4x.com/android/forum/threads/creating-a-certificate-and-provisioning-profile.45880/
http://www.b4x.com/android/forum/threads/installing-b4i-bridge-and-debugging-first-app.45871/
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1.3 B4J Java/Windows / Mac / Linux / Raspberry PI

B4J is a 100% free development tool for desktop, server and l0T solutions.
( With B4J you can easily create desktop applications (Ul), console programs (non-Ul) and
c () server solutions.
e Tr;e compiled apps can run on Windows, Mac, Linux and ARM boards (such as Raspberry
Pi).

B4J is a 100% free development tool for desktop, server and I0T solutions.

With B4J you can easily create desktop applications (Ul), console programs (non-Ul) and server
solutions.

The compiled apps can run on Windows, Mac, Linux and ARM boards (such as Raspberry Pi).

The B4J language is like Visual Basic and B4A language.
B4J includes a powerful GUI designer, built-in support for multiple screens and orientations.

What you need:
e The B4J program, this is a Windows program running on a PC.
e The Java SDK on the PC, free.

1.4 B4R Arduino / ESP8266

B4R is a 100% free development tool for native Arduino and ESP8266 programs.
% B4R follows the same concepts of the other B4X tools, providing a simple and
powerful development tool.
ARDUINO  BaR B4A, B4J and B4i together make the best development solution for the Internet of
Things (loT).

B4R - The simplest way to develop native, powerful Arduino, ESP8266 and ESP32 programs.

B4R follows the same concepts of the other B4X tools (B4A, B4i, B4J), providing a simple and
powerful development tool.

Compiled apps run on Arduino compatible boards.

1.5 B4XPages

B4XPages is not a platform on its own but is an internal library for B4A, B4i and B4J allowing to
develop easily cross-platform programs.
B4XPages is explained in detail in the B4XPages Cross-platform projects booklet.

Even, if you want to develop only in one platform it is interesting to use the B4XPages library it
makes the program flow simpler especially for B4A.

The only drawback for using B4XPages is the device orientation, it is blocked for either portrait or
landscape.


https://www.b4x.com/guides/B4XPagesCrossPlatformProjects.html

2 Getting started 9 B4X Getting started

Each platform has its own editor, called IDE (Integrated Developpment Environment), which run
under Windows.

First step is installing the necessary tools for each platform.

This chapter treats only B4A, B4i and B4J.
B4R is more specialized and is treated in its own chapter: Getting started B4R.

To install any of the platforms you should follow the detailed instructions in the forum for each
platform.

All three platforms depend on Java JDK.

Beside Java JDK, B4A depends on another additional (free) component:
- Android SDK

The most up to date installation instructions are in the forum in this link:
https://www.b4x.com/b4a.html.
Please, carefully follow the instructions there!

The installation instructions are explained in this link: https://www.b4x.com/b4i.html
If you have already installed Java no need to reinstall it.

The installation instructions are explained in this link: https://www.b4x.com/b4j.html
If you have already installed Java no need to reinstall it.



https://www.b4x.com/b4a.html
https://www.b4x.com/b4i.html
https://www.b4x.com/b4j.html
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2.2 Setup for Additional Libraries

All platforms utilize two types of libraries:
e Internal libraries, which come with each platform and are located in the
Libraries folder of each platform.
These libraries are automatically updated when you install a new platform version.
e Additional libraries, which are not part of a platform, and are mostly written by members.

For the additional libraries it is necessary to setup a special folder to save them somewhere else.
This folder, you can install it wherever you want except the platform Libraries folders.
It must have following structure:

v AdditionalLibraries

B4A Folder for B4A additional libraries.
B4i Folder for B4i additional libraries.
B4) Folder for B4J additional libraries.
B4R Folder for B4R additional libraries.
v B4X Folder for B4X libraries.
Snippets Folder for the Code Snippets, explained in the B4X Language booklet.
B4XlibXMLFiles Folder for B4X libraries XML files.

One subfolder for each product: B4A, B4i, B4J, B4R and another B4X for B4X libraries.
And a subfolder Snippets, in the B4X subfolder, for your Code Snippets.
The Code Snippets are explained in the B4X Language booklet.

When you install a new version of a B4X platform, all internal libraries are automatically updated,
but the additional libraries are not included. The advantage of the special folder is that you do not
need to care about them because this folder is not affected when you install the new version of B4X.

When the IDE starts, it looks first for the available libraries in the Libraries folder of the platform
and then in the additional libraries folders.

In my system, | added a B4XlibXMLFiles folder for XML help files.
The standard and additional libraries have an XML file. B4X Libraries not.

But, if you use the B4X Help Viewer you would be interested in having these help files if they are
available. The B4X Help Viewer is explained in the B4X Help tools booklet.



https://www.b4x.com/guides/B4XLanguage.html#pf5b
https://www.b4x.com/android/forum/threads/b4x-help-viewer.46969/#content
https://www.b4x.com/guides/B4XHelpTools.html#pf12
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In each platform you need to configure the paths for the different needed tools:

In each IDE, in the Tools menu, click on Configure Paths

Tools | Debug Windows Help

IDE Options 3
&= B4 Bridge 3
Clean Files Folder (unused files)
Clean project Ctrl+P
o=l Configure Paths
K

;f: Color Picker

One of the following windows will be shown.

The javac.exe and the Additional Libraries locations are the same for all three platforms, but you
need to configure them in each IDE.

You can forget the Shared Modules entry; it is no more used.

Paths Configuration

javacexe | ChJaval1\bin\javac.exe ‘ | Brow5e|

Usually found under C:\Program Files\Java\jdk1.8.x xod\bin

Additional Libraries |D:\B4}(\AdditionalLibraries \ |Brow5e|

(optional) A folder where libraries will be searched for, in
addition to the internal libraries folder.

Shared Modules | ‘ |Brow5e|

(optional) A folder where code modules will be searched for,
in addition to the project folder.

Cancel | | ok |
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Paths Configuration

javacexe  C:\Javall\bin\javac.exe | Browse|

Usually found under C\Program Files\Java\jdk1.8.x_cd\bin

SDK Manager £ Open SDK Manager | Proxy Host: I:l Proxy Port: I:l

android jar ‘C:\AndroidE\platforms\android—33\android.jar | ‘Browse|

Usually found under Ch\android-sdk\platforms\android-x

Additional Libraries ‘D:\B4X\AdditionalLibraries | ‘Browse|

(optional) A folder where libraries will be searched for, in addition to the internal
libraries folder. Make sure NOT to set it to the B4A libraries folder.

Shared Modules ‘ | ‘Bmwse|

(optional) A folder where code modules will be searched for, in addition to the
project folder.

| Cancel | | ok |

You need to setup the android.jar location in B4A.

| Paths Configuration X

javacexe ‘ ChJavall\bin\javac.exe ‘ ‘ Browse‘

Usually found under C\Program Files\Java\jdk1.8.x_xx\bin

Keys Folder | DBAi\Keys | Browse|
A folder for the keys related files.

Additional Libraries ‘D:\B4}(\AdditionalLibraries \ ‘Browse‘

(optional) A folder where libraries will be searched for, in addition to the
internal libraries folder.

Shared Modules ‘ ‘ ‘Browse‘

(optional) A folder where code modules will be searched for, in addition
to the project folder.

 Cancel | | Ok |

You need to setup the Keys Folder location in B4i which you have defined when you installed B4i.



2 Getting started 13 B4X Getting started

Select your preferred language in each IDE in the Tools / IDE Options / Language menu.

Tools | Debug Windows Help
) IDE Options » | A Language » Albanian
@ B4 Bridge ’ Themes Ctrl+T Amharic
Clean Files Folder (unused files) Font Picker Arabic
Clean project Ctrl+P |7 Auto Save Bengali
¢@ Configure Paths |7 Auto Backup Bosnian
& Color Picker Configure Process Timeout Catalan
[E Icon Picker |7 Clear Logs When Deploying Croatian
Disable Implicit Auto Completion Czech
|7 Auto Format When Pasting Dansk
Dutch
[V English
French

For B4A and B4i you should use a real device.

The explanation for:
e BA4A, isin chapter B4A Connecting a real device.
B4i, is in following chapters
Installing B4i-Bridge and debugqing first app.
Install the B4l certificate.
e B4j, nothing is needed.
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3 My first program
Let us write our first program. The suggested program is a math trainer for kids.
We directly develop a cross-platform project.

You can begin with any one of the three platforms, but the easiest way is to begin with B4J because
you do not need to connect a device, you get the results directly on the screen.

< B4i-Bridge « || B 12:50 =k 1
.- ) — 1545 A & - At S 100%8
Calc trainer O X Calc trainer
Calc trainer
2 + 7 3 + 5
3 + 2

OK
o

Enter the result
and click on OK

Enter the result Enter the result

and click on OK and click on OK

B4J B4A B4i

On the screen, we will have:

- 2 Labels displaying randomly generated numbers (between 1 and 9).

- 1 Label with the math sign (+).

- 1 EditText / TextField view where the user must enter the result.

- 1 Button, used to either confirm when the user has finished entering the result or generate a new
calculation.

- 1 Label with a comment about the result.

In B4X:

- Label is an object to show text.

- EditText (B4A) / TextField (B4J, B4i) s an object allowing the user to enter text.
- Button is an object allowing user actions.

User interface objects are called Views in B4A and B4i, and Nodes in B4J.

I will use only the term View.

We will design the layout of the user interface with the VisualDesigner and go step by step through
the whole process.
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Run the B4J IDE

You see that it is empty.

B4)

File Edit Designer Project Toocls Debug Windows Help

e W ® R I - .| EE» 6 & ¢

File Edit Designe
File | Edit Designer

HE ARl -
D New ?ﬁ
ew Project
Click either on < Qpe”l%\

or on
You have the choice between different project types:

File Edit Designer Project

e W #

4 B4XPages

o B4XTurtle
Console (Non-Ul)

Server
Ul
X2 Game

B4XPages, this is what we will use.

B4XTurtle, these are projects for teachers to learn programming.
Console, none user interface projects.

Server projects

Ul, ‘standard’ projects with a user interface.

X2 Game, game projects.


https://www.b4x.com/android/forum/threads/b4x-b4xpages-cross-platform-and-simple-framework-for-managing-multiple-pages.118901/#content
https://www.b4x.com/android/forum/threads/%F0%9F%90%A2-b4xturtle-reference.116893/#content
https://www.b4x.com/android/forum/threads/xui2d-x2-v2-0-2021.131279/#content
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Click on B4XPages, as we want to develop a B4XPages project, and you will see this form:

New Project - B4XPages

Project Folder | D\B4X \ |Browse

Project Name |

Create New Folder

Cancel oK

First, enter the project folder name, or use the 2®**€| putton to select it and enter the project name.
MyFirstProgram in our case and check /] Create New Folder

Click on to generate the project template.

New Project - B4XPages

Project Folder | D:\B4X \MyFirstProgram | growse

Project Name  MyFirstProgram|

Create New Folder

Cancel

Now, you see some code in the IDE, the template for a new B4XPages project.

MyFirstProg... B4XPage_Created Button1_Click Class_Globals Initialize
= B4XMainPage (ctrl + 1" § B4XMainPage (cirl + 2 § B4XMainPage (cirl + 3 § B4XMainPage
File Edit Designer Project Tools Debug Windows Help
e EME A%XA2/ RO -O/== =En op
B VEVI (72 B4XMainPage X
@ Class_Globals
1 BiRegion Shared Fileg
5
6 ‘ctrl + click to export as zip: ide://run?File=%B4X¥%\Zipper
7
& Eloub class_Globals
9 Private Root As BaAXView
10 Private xui As XUI
11 End Sub
12
13 [=/Public Sub Initialize
14 | ' B4XPages.GetManager.lLogEvents = True
15 | End Sub
16
17 'This event will be called once, before the page becomes vi
18 Private Sub B4XPage_Created (Rootl As BaAXView)
19 Root = Root1l
20 Root.LoadLayout ("MainPage™)
21 | End Sub
22

On top, you see two tabs:
e Main, this is the platform specific entry point, do not modify nor add any code there.
Only form size when needed.
e B4XMainPage, this is our main page where we will write all our code.
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You may also have a look in the Files Explorer.
And you will see that the project is saved in the
D:\B4X\MyFirstProgram folder.

«— v 4 * CePC » Data(D:) » B4X > MyFirstProgram
v MyFirstPragram ~  Nom
B4A B4A
B4i B4i
B4 B4)
Shared Files Shared Files
Nouveau dossier @] B4XMainPage.bas

In this folder you see that there are four subfolders and the B4XMainPage.bas file.

The folders B4A, B4i and B4J contain the platform specific code.
The Shared Files folder contains the common files shared by the different platforms, none in our

case.
B4XMainPage.bas is a class module common to all three platforms.

For example, the content of the B4A subfolder:

«— v T > CePC » Data(D:) > B4X * MyFirstProgram > B4J
v MyfFirstProgram ~  Nom
B4A Files
B4i Objects
B4) MyFirstProgram.bdj
Shared Files | MyFirstProgram.b4j.meta

MyFirstProgram.b4a is the B4A project file.
MyFirstProgram.b4a.meta is a file used by the debugger.
Starter.bas is a service module used by B4A.
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File Edit
2 WA O

_= Main ! B4XM

@ Class_Globals

1 Eﬁﬁegic

Designer

5
6 "Ctrl
7
"2

=cuh 1

Build Configurations

B4XPage_Created
B4XMainPage (ctrl + 1

Project | Tools Debug Windows Help

Buttc
B4XN

3 Add New Module
*a Add Existing Modules
]

Rename Module
Remove Module
Build Configurations I:\\g‘

»  Compile & Run
1

Compile & Run (background)

4

Ctrl+B
F5
Alt+3

Configuration:
Configuration Name;
Package:

Conditional Symbols

Default T . Create New
| Default ‘ Delete
| bdj.example ‘
| |
Example: Full, NoAds
‘Cancel ‘ [ 0K ]

Build Configurations

Configuration:
Configuration Name;
Package:

Conditional Symbols

| Default " Create New
| Default ‘ Delete
| bdj.MyFirstProgram ‘

|

Example: Full, NoAds

|Cancel‘ l QK l

In the | Broject | menu,

click on Build Configurations

This window appears:

The default name is
b4j.example.

We will change it to
b4j.MyFirstProgram.

And click on .
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The Form size is the size of the main window, called Form, shown on the PC screen.
Click on the Main module, and on top of the code you see Region Project Attributes.

—aVEUREd [0 B4XMainPage

1 E#Region Project Attributes
2 #MainFormwidth: 6ee
3 #MainFormHeight: 6@

4 | #End Region

Regions are code parts which can be collapsed EfRegion Project Attributes ]
or extended.

Clicking on = will expand the Region.

Clicking on =1 will collapse the Region.

Regions are explained in chapter #Regions in the
B4X IDE Booklet.

“#Region Project Attributes
#MainFormwidth: 6ee
#MainFormHeight: 6@

| #End Region

o opg e e

The default values are Width = 600 and Height = 400.

We change these to Width = 400 and Height = 600.

#Region Project Attributes
#MainFormWidth: 400
#MainFormHeight: 600

#End Region

Then, go back to the B4XMainPage and remove this code, it is only an example.

Sub Buttonl_Click
xui.MsgboxAsync("Hello world!", "B4X")
End Sub


https://www.b4x.com/guides/B4XIDE/?page=42
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In the IDE open the Designer.

MyFirstProgram - B4J

Wait until the Designer is ready.
File Edit | Designer | Project Jools Debuc

P ¥, O 0 Internal Designer .
R s % pen LDesig
e
J Form (WYSIWYG Designer) - [m] x
Click Me |
We geta WYSIWYG Form.
& Connected 600 x 600 Version: 1.30

And the Designer looks like this, probably a little bit different, you can modify the positions of the
different screen parts.
The template contains already a layout file called MainPage, we keep it.

MainPage - (MyFirstProgram) Visual Designer

File AddView WYSIWYG Designer Tools Windows

Views Tree omsmimanenssiest w B | | PIODErties smotassim it st .
Filter o @ [Fiter - | check Anchors|
Main 4 Main Properties el
Buttont Handle Resize Ev...
Form Title Form
Orientation INHERIT v
4 Background ColorDrawable v
Color z Default v
Extra €SS
Icon v
4 Border Properties -
Border Color . #000000 v E
Handle Resize Event [=]
If true thgn the layout will be: aQJusted D
automatically when the parent is resized.
Views Tree  Files  Variants Should be TII-JE Hnless you change the layout E
Script - General >

i@ s 2|ER|P|»
1 "All variants script
2

Script - General | Script - Variant

Device details O

- -
WYSIWYG status: Connected 600 x 600, scale = 1 (160 dpi)
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Note that in the bottom left of the Designer window you see the connection status to the
WYSIWYG Form:

(] WYSIWYG status: Connected BELEE0 20

600 x 600, scale = 1 (160 dpi)

If you close the WYSIWYG Form, you will see this status:

Device details ()

WYSIWYG status: Disconnected 600 x 600, scale = 1 (160 dpi)

With the Designer, we have also the Abstract Designer which shows the layout not exactly
WY SIWYG but the positions and size of the different objects.
Only the top of the image is shown.

Abstract Designer -
Match Chosen Variant -

]

The dark gray area represents the screen area of the connected ‘device’ which is the WYSIWYG
Form.

The default screen size variant is 600 * 600, we define a new variant with the same values, 400 *
600, as in the Project Attributes.

Click on .

|
Remove Selected

Files | Varia Views Tree

In this window click on @ Other: enter the two values and click on .

Create Mew Layout Variant

Standard values:

O 600x600, scale=1 @ Other:  Width | 400 |

Height | 600 ‘

Scale |1.0 ‘
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600 x 600, scale = 1 (160 dpi)
400 x 600, scale = 1 (160 dpi)

On top of the Variants window, we see the new variant.

Click on /600600, scale = 1 (160 dpi). to select the 600 * 600

variant.

400 x 600, scale = 1 (160 dpi) E!

Click on |Re'“°“'e Se'm""d‘ to remove the 600 * 600 variant.

400 x 600, scale = 1 (160 dpi)

Click on ViEwsTree 4 show the Views Tree window.

Remove Selected

Files | Variants  Wiews Iree

Script - General ::::::::I§VIEWSTFEE I:::::::::

Views Tree

Fitter 2O
Main
Button1

We already have a button, Buttonl, we remove it.

Right click onto Buttonl and click on ¥ Cut

Add View

Cut Ik Ctrl+X
Copy Ctrl+C

Paste Ctrl+V
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Now we will add the 2 Labels for the numbers.
In the Designer, add a Label.

Add View | WYSIWYG Desig In the Designer menu Add View click on Label

Accordion
Button
Canvas
CheckBox
ChoiceBox
ColorPicker
ComboBox
CustomView
DatePicker
HTMLEditor
ImageView The _Label appears in t_he Abst_ract [_)esigner, in th_e Vigws Tree window
and its default properties are listed in the Properties window.
Label
ListView b
File AddView WYSIWYG Designer Tools Windows
Views Tree s w B || Properties o w B
Filter L O e jo
Main 4 Main el
Loz Name Labell
Type Label
Event Name Labell
Parent Main -
4 Common Properties
Horizontal Anchor - - -
Vertical Anchor I 1 I
Left 260 -
Top 190 -
Width 100 -
Height 30 -
Enabled [~]
J Form (WYSIWYG Designer) — O *

Text

And in the WYSIWYG Form.
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* Lal =01

Properties
Filter jol
4 Main

Name Labell

Type Label

Event Name Labell

Parent Main E

4 Common Properties

Horizontal Anchor =~ *= — —

Vertical Anchor T

Left 110 -

Top 70 v

Width 60 -

Height 60 -

Enabled

Visible

Tag
Properties -
Filter jo
4 Main

Name IbINumber1

Type Label

Event Name Labell

Parent Main A
Properties
Filter el
4 Main

Name IbINumber1

Type Label

Event Name IbINumber1

Parent Main hd

24 B4X Getting started

Resize and move the Label with the red squares
like this.

The new properties Left, Top, Width and Height are
directly updated in the Properties window.

You can also modify the Left, Top, Width and Height
properties directly in the Properties window.

Let us change the properties of this first Label, per our
requirements.

By default, the name is Label with a number, here Labell.
Let us change its name to IbINumberl.

The three letters 'Ibl' at the beginning mean 'Label’ a
reference to the object type, and 'Numberl' means the
first number.

It is recommended to use significant names for views, so
we know directly what kind of view it is and its purpose.

Pressing the 'Return’ key or clicking elsewhere will also
change the Event Name property.

Main : Main module.
Name : name of the view.
Type : type of the view. In this case, Label,

which is not editable.

Event Name :  generic name of the routines that handle
the events of the Label.

Parent:  parent view the Label belongs to.
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4 Common Properties Let us check and change the other properties:
Horizontal Anchor | = =+  +=
Vertical Anchor T 1 I
Left 110 ¥ Set Left, Top, Width and Height to the values in the picture.
Top 70 A
Width 60 v
Height 60 -
Enabled Visible is checked.
Visible
Tag
4 Background Properties
4 Drawable ColorDrawable A
Color z Default -
Alpha Level 1.0
Extra CS5 We leave the default colors.
P Shadow
4 Border Properties
Border Colar . #000000 v
Border Width 0
Corner Radius 0
4 Control Properties
ToolTip
Context Menu
4 Text Properties
Text > Text setto5
FontAwesome Ic...
Material lcons
Wrap Text |:|
Text Colar |Z Default v
Alignment CENTER « Set Text Alignment to Center.
4 Font
Font DEFAULT ~ | We leave the default Font.
Size 26 Size, we set it to 36.
Bold []
Italic []
And the result in the Abstract Designer and on the WYSIWYG Form

J Form (WYSIWYG Designer) - O x

8IMNu. aber
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We need a second Label, like the first one. Instead of adding a new one, we duplicate the first one
with the same properties. Only the Name and Left properties will change.

Right click on IbINumberl and click on
Duplicate  jn the popup menu.

Add View The new label covers the previous one.

Ctrl+X
Ctrl+C
Ctrl+V
Duplicate Ctrl+D
%  Undo l} Ctrl+Z

Cut

Copy
Paste

Views Tree
Fitter £ @ Inthe left part, in the Views Tree, you see the different
M Views.
daln R
The new label Labell is added.
lbINumber1
Label1
4 Main
Name IbINumber2 Let us position the new Label and change its name to
Type Label IbINumber2.
Event Name bINumber2 Change the name to IbINumber2.
Parent Main -
4 Common Properties
Horizontal Anchor =~ *= - —
Vertical Anchor T 1 I
Left 230 « The Left property to 230.
Top 70 -
Width 60 -
Height 60 -
Enabled
Visible
Tag
J Form (WYSIWYG Designer) — O X
BINumber1 BINumberz

And the result in the Abstract Designer and on the WYSIWYG Form.
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Let us now add a 3rd Label for the math sign. We duplicate once again IbINumberl.
Right click on IbINumber1 in the Abstract Designer and click on = PUPI€ae i the popup menu.

| The new label covers IbINumber1l.
BINumberz

Position it between the first two Labels and change its name to IbIMathSign and its
Text property to '+'.

J Form (WYSIWYG Designer) — O X
mINumber1®lMathSign BiNumber:
5 + 5
And the result in the Abstract Designer and on the WYSIWYG Form.

Now let us add a TextField view.
If you begin with B4A, the TextField object is called EditText.

Add View | WYSIWYG Desigr

Button

Canvas

CheckBox .
In the Designer | A4 View \ menu

ChoiceBox
TextField
ColorPicker ’

click on
ComboBox
ScrollPane
Slider
SplitPane
TableView
TabPane

TextArea
TextField Position it below the three Labels and change its name to edtResuilt.

ToggleButton 'edt’ means EditText / TextField and 'Result' for its purpose.

TreeView

WebView




3.2 My first program, B4J version 28 B4X Getting started

4 Main
Name edtResult Change these properties.
Type S—— Name {0 edtResult
Event Name edtResult
Parent Main v
4 Common Properties
Horizontal Anchor = =% &
Vertical Anchor T l I
Left 100 ¥ | Left, Top, Width and Height.
Top 150 v
Width 200 v
Height 50 v
Enabled
Visible
Tag
4 Background Properties l
4 Drawable ColorDrawable hd
Color B Default v
Alpha Level 1.0
Extra CSS
b Shadow
4 Border Properties
Border Color Il 000000 v
Border Width . Border Width to1
Corner Radius 0
4 Control Properties
ToolTip
Context Menu
4 Text Properties
Text
Prompt Enter result Prompt to Enter I‘eSl.J|t . . .
Prompt represents the text shown in the TextField view if no
g ot text is entered.
Font DEFAULT hd
Size 30 Size to 30
Bold ]
ealic = After making these changes, you should see something like
Editable this.
4 TextField Properties
J Form (WYSIWYG Designer) — O X
Password Field ] [
bINumber18IMathSigrisINumberz 5 + 5

edtResult Enter result
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Add View = WYSIWYG Desigi Now, let's add the Button which, when pressed, will either check the

Button %

result the user supplied as an answer, or generate a new math problem,
depending on the user's input.

Canvas
CheckBox
4 Main
Name btnAction
Type Button
Event Mame btnAction
Parent Main A

Horizontal Anchor
Vertical Anchor
Left

Top

Width

Height

Enabled

Visible

Tag

4 Drawable
Color
Alpha Level
Extra CSS
P Shadow

Border Color
Border Width

Corner Radius

ToolTip
Context Menu
4 Text Properties
Text
FontAwesome Ic...
Material Icons
Wrap Text
Text Color
Alignment
4 Font
Font
Size
Bold

Italic

4 Border Properties

4 Control Properties

4 Common Properties

!

T

4 Background Properties

ColorDrawable
#FFBDBEBB
1.0

Il #000000
0
0

oK

L]
B Default
CENTER

DEFAULT

24
]
]

!

4

4

Position it below the TextField view.
Resize it and change following properties:

Name to btnAction

Left, Top, Width and Height.

Background Color t0 #FFBDBBBB

Text to oK (with a space between O and K)

Result (pictures reduced size)
Size to 24

J Form (WYSIWYG Designer) - a X

BINumber1siMathSigrisINumberz

edtResult

! btnACtlD '
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Properties s Let us add the last Label for the comments. Position it below the
4 Main Button and resize it.

Name IblIComments

Type Labe Change the following properties:

Event Name  IblComments Name tO IblIComments

Parent Main v

4 Common Properties

Harizontal Anc LEFT v
Vertical Anchor TOP v
Left 80 Left, Top, Width and Height.
Top 350
Width 240
Height 110
Enabled
Visible
Tag
4 Background Properties
4 Drawable ColorDrawable ~
Color O/
Alpha Level 1.0
Extra CSS
> Shadow

4 Border Properties
Border Color  [Jj #000000
Border Width 1 Border Width to 1
Corner Radius 0
4 Control Properties
ToolTip
Context Menu
4 Text Properties
Text ~ Text empty
FontAwesome
Material Icons
Wrap Text [l
Text Color .-

Alignment CENTER -
4 Font
Font DEFAULT ¥ Font Size t0 20
Size

20
Bold O
O

Italic
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And the result.

J Form (WYSIWYG Designer) - O x

BINumber1BlMathSigrisINumberz

5 + 5

edtResult

Enter result

* btnAction

IbIComments

= Connected 400 x 516 Version: 1.20

Now we save the layout file.

File | Add View WYSIWYG Desi

T New

@ Open

B save b Ctrl+5

Click on Save As.. and save it.
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To write the routines for the project, we need to reference the Views in the code.
This can be done with the Generate Members tool in the Designer.

The Generate Members tool automatically generates references and subroutine frames.

Generate Members (Target: B4XMainPage)

o _ Click on
Selected views will be declared in the globals sub. i
Selected events will be added as subs. Tools | Windows
4 btnAction Generate Members %

V| Click .
= 'c_ ) ) Change Grid
D Resize (Width As Double, Height As Double)
[ ] MouseClicked (EventData As MouseEvent) to open the generator.

D MouseMoved (EventData As MouseEvent)
D MouseDragged (EventData As MouseEvent)
D MousePressed (EventData As MouseEvent)
D MouseReleased (EventData As MouseEvent)
|:| MouseEntered (EventData As MouseEvent)
D MouseExited (EventData As MouseEvent)
D FocusChanged (HasFocus As Boolean)
D AnimationCompleted

> [ edtResult

[ IblComments

b [/] IbIMathSign

b [/] IbINumber1

b [] IbINumber2

Select All Views| | Clear Selected | Generate Members B4XView

Here we find all the views added to the current layout.
We check all views and check the Click event for the btnAction Button.

Checking a _\_(_i_(_a_yy___D IblCommentsgenerates its reference in the Class_Globals routine in the code.
Check [ViB4XView 1o generate B4XViews.
This is needed to make the view recognized by the system and allow the autocomplete function.

Private btnAction As B4XView
Private edtResult As B4XView
Private 1blComments As B4XView
Private 1blMathSign As B4XView
Private 1blNumberl As B4XView
Private 1blNumber2 As B4XView

L[ btnAction 4 || ptnAction
Clicking on "/ IbiComments shows all events for the selected view. Click
Clicking on an event of a view /! Click generates the Sub frame for this ] Resize (Width

event. [ ] MouseClicked

Sub btnAction_Click

End Sub

Click on | enerate Members v, qonerate the references and Sub frames, then close the window >



3.2 My first program, B4J version 33 B4X Getting started

3.2.4 Write the code

Now we go back to the IDE to enter the code.

On the top of the program code, we have:

Sub Class_Globals
Private Root As B4XView
Private xui As XUI
Private btnAction As B4XView
Private edtResult As B4XView
Private 1blComments As B4XView
Private 1blMathSign As B4XView
Private 1blNumberl As B4XView
Private 1blNumber2 As B4XView
End Sub

These lines are automatically in the project code.
Private Root As B4XView
Private xui As XUI

Below the code above we have the Baxpage Created routine which is the first routine executed
when the program starts.
The content below is also added automatically in each new project.

Private Sub B4XPage_Created (Rootl As B4XView)
Root = Rootl
Root.LoadLayout("MainPage")

End Sub
Root = Rootl > Sets Root1 to the variable Root.
Root.LoadLayout("MainPage") > Loads the layout file.

As we kept the original layout file name, this is already done.

We add a title to our program: Calc trainer.
For this we add this line:

B4XPages.SetTitle(Me, "Calc trainer")

Private Sub B4XPage_Created (Rootl As B4XView)
Root = Rootl
Root.LoadlLayout("MainPage")

B4AXPages.SetTitle(Me, "Calc trainer")

Me, is set for the current page.
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We want to generate a new problem as soon as the program starts. Therefore, we add a call to the
NewProblem subroutine in B4XPage_Created.

Private Sub B4XPage_Created (Rootl As B4XView)
Root = Rootl
Root.LoadLayout("MainPage")

B4XPages.SetTitle(Me, "Calc trainer")

NewProblem
End Sub

NewProblem is displayed in red because the ‘NewProblem’ routine has not yet been defined.
Generating a new problem means generating two new random numbers between 1 and 9 (inclusive)
for Numberl and Number2, then showing the values using the IbINumberl and IbINumber2 ‘Text’
properties.

To do this we enter following code:
In Sub Class_Globals we add two variables for the two numbers.

Private Numberl, Number2 As Int
End Sub

And the 'NewProblem' Subroutine:

Private Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1blNumberl.Text = Numberl ' Displays Numberl in label 1blNumberl
1blNumber2.Text = Number2 ' Displays Number2 in label 1blNumber2
1blComments.Text = "Enter the result"” & CRLF & "and click on OK"
edtResult.Text = "" ' Sets edtResult.Text to empty

End Sub

The following line of code generates a random number from '1' (inclusive) to 10" (exclusive) :
Rnd(1, 10)

In this line Number1l = Rnd(1, 10) ' Generates a random number between 1 and 9
The text after the quote, ' Generates. .., is considered as a comment.
It is good practice to add comments explaining the purpose of the code.

The following line displays the comment in the IbIComment view:
1blComments.Text = "Enter the result" & CRLF & "and click on OK"

CRLF is the LineFeed character.
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Now we add the code for the Button click event.

We have two cases:

- When the Button text is equal to "O K", it means that a new problem is displayed, and the program
is waiting for the user to enter a result and press the Button.

- When the Button text is equal to "NEW", it means that the user has entered a correct answer and
when the user clicks on the Button a new problem will be generated.

Private Sub btnAction_Click
If btnAction.Text = "O K" Then
If txfResult.Text="" Then
1blComments.Text = "No result entered"” & CRLF & "Enter a result” & CRLF & "and click on OK"
Else
CheckResult
End If
Else
NewProblem
btnAction.Text = "0 K"
End If
End Sub

If btnAction.Text = "0 K" Then checks if the Button text equals "O K".
If yes, we check if the TextField is empty.
If yes, we display a message in the comment field telling the user that there is no result in the
TextField view.
If no, we check if the result is correct or if it is wrong.
When the result is correct, we generate a new problem, set the Button text to "O K" and clear the
TextField view.

The last routine checks the result.

Private Sub CheckResult
If txfResult.Text = Numberl + Number2 Then
1blComments.Text = "G O O D result” & CRLF & "Click on NEW"
btnAction.Text = "N E W"
Else
1blComments.Text = "W R O N G result” & CRLF & "Enter a new result" & CRLF & "and click OK"
End If
End Sub

With If txfResult.Text = Numberl + Number2 Then we check if the entered result is correct.

If yes, we display in the IolComments label the text below:
'‘GOOD result’
'Click on NEW'
and we change the Button textto "N E W "

If no, we display in the IblIComments label the text below:
W R O N G result
Enter a new result
and click OK
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Let us now compile and run the program.
In the IDE on top click on 4

File Edit Designer Project Tools Debug Windows Help

DU MEB PXAOC AN O -0 A = N
Run (5

Jalll
WA

The program is going to be compiled.

Compiling code. (0.02s) When you see

Compiling layouts code.  (0.00s) 'Completed successfully.'
Organizing libraries.  (0.00s) in the message box, the
Compiling generated Java code. (0.57s)

o ) compiling and transfer is
Compiling debugger engine code.  (0.48s) finished

Running application. (0.01s)
Completed successfully.

Cancel Close

B Calc trainer - O x

3 + 2 Then you should see something like the image on the
left, with different numbers.

‘ Of course, we could make aesthetic improvements in the
layout, but this was not the main issue for the first

program.

Enter the result
and click on OK
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B Calc trainer - O X

Enter 5

oK
OK

Click on to confirm the result entry.

Enter the result
and click on OK

B Calc trainer — O b4
3 + 2
5
If the result is correct, you will see the screen on the left.
NEW
If the result is wrong the message is displayed:
GOOD result WRONG result
Click on NEW Enter a new result
and click OK
NEW

Click on to define a new problem.
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As the project structure does already exist no need to create a new project.

B4A
Lol

Run the B4A IDE

Load the B4A project file from: D:\B4X\MyFirstProgram\B4A\MyFirstProgram.b4a

You see that the code we wrote in the B4J IDE, in the B4XMainPage module, is already in the B4A
IDE.

Remember the project structure:

~— v T » CePC » Data(D:) > B4X * MyFirstProgram
v MyFirstProgram ~ Nom
> B4A B4A
> B4) B4)
Shared Files Shared Files
Nouveau dossier B4XMainPage.bas

The code is in the BAAMainPage.bas module in the project folder.
This file is shared by all three platform IDEs.

Initialize
B4XMainPage (ctrl + 3

B4XPage_Created
B4XMainPage (ctrl + 1

File Edit Designer Project Tools Debug Windows Help
DL EME TXAC MO -0 = EEn » e s ORelea

(VTN (T3] B4XMainPage X

Class_Globals
B4XMainPage (ctrl + 2

Activit
hain (i

@ Class_Globals
1 ®lRegion Shared Fileg
5
6 'ctrl + click to export as zip: ide://run?File=%B4X%\Zipper.ja
7
5 =sub class_Globals
9 Private Root As B4XView
18 Private xui As XUI
1 Private btnAction As BaXView
12| Private edtResult As BAXView
13 | Private 1blComments As BAXView
1 || private lblmathsign As Baxview
15 Private lblNumberl As BAXView
16 Private lblNumber2 As BAXView
17
18 Private Numberl, Number2 As Int
13 | End Sub
el
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The ApplicationLabel contains the name of the program which will be displayed on the device
under the program icon.

Open the Main module:

FERENEEE [0 B4XMainPage
| @ Activity_Create

1 BfRegion Project Attributes |
9
10 ®@Region Activity Attributes |

A

On top you see two Regions:

1 %%Region Project Attributes |

Clickon 9 to open the Region:

FERYELIEd [ B4XMainPage

@ Process_Globals

1 =#Region Project Attributes

#applicationLabel: B4A Example
#VersionCode: 1
#VersionhName:
"Supportedorientations possible values:
#Supportedorientations: portrait
#CanInstallTokxternalStorage: False

| #End Region

GO =] O WA P W R

Change B4A Example into MyFirstProgram.

1 =#Region Project Attributes
#hpplicationLabel: MyFirstProgram
#VersionCode: 1
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Click on  Euild Configurations  in the Project menu.
B4XPage_Cr
B4XMainPacge
File Edit Designer | Project | Tools Debug Windows Help
Add New Module 3

2 EE @A
& Man x IR *a Add Existing Modules

Rename Module
1 =#Regid ~ Remove Module
2 #ApPE Choose lcon
’ e Build Configurations Ctrl+B
- #Ver [:Qg‘
5 'Sup Manifest Editor

You have Package: b4a.example.

Build Configurations

R EEEE Default T v Create New
Configuration Name: |Defau|t | N
Package: | bda.example |
Conditional Symbols | |
Example: Full, NoAds
‘ Cancel | l oK ]

Replace it by Package: b4a.MyFirstProgram

Build Configurations

Configuration: | Default - Create New

Delete

Package: | b4a.MyFirstProgran1

|
Configuration Name: | Default |
|
|

Conditional Symbols |

Example: Full, NoAds

‘Cancel| l OK ]
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We have already created the B4J layout, therefore we do not create a new B4A layout but copy all
views from the B4J layout onto the B4A layout.

If you want to begin with B4A you can setup the layout the same way as for the B4J project.
The only difference is that the B4J TextField object is called EditText in B4A.

Open the B4A Designer.

MyFirstProgram - B4A

File Edit | Designer | Project Tools

P #y Bq Open Designer

b

You see the default layout with a Button. Right click on Buttonl and click on . Cut 1o delete the
Button.

Abstract Designer -

‘Match Chosen Variant 'HCheck Anchors‘

<)

100% Add View 3
[ ¥ cut Cirl+X
th @ Copy [% Ctrl+C
— &) Paste Ctrl+V

Duplicate Ctrl+D
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Open the B4J layout and select all the views:

- - -

sINU. . bel MM hSig , sINu.aber

edtl_isult

*  btné. _tion

IblCor ments

Right click on one of the selected views and click on [ Copy .

Add View

Ctrl+X
Ctrl+C
Ctrl+V
Duplicate Ctrl+D
%  Undo Ctri+Z
@ Redo Ctrl+Shift+Z

slMu.. bel

Paste

Horizontal Anchor 3
Vertical Anchor 3

Bring To Front
Send To Back

Generate (Target: B4AXMainPage) 4

Generate Dialog

IBILOIments

B4X Getting started
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B4X Getting started

Go to the B4A layout, right click on the dark gray area, and click on @ FPaste

Add View

¥, Cut Ctrl+X
¥ Copy Ctrl+C
g] Paste Crl+V

Duplicate [% Ctrl+D

You see something like this:

File AddView WYSIWYG Designer Tools Windows

WIEWS TIOE 0 ~ B || Properties s

Filter L O Flter

Abstract Designer

Match Chosen Variant

- check Anchors

Activity 4 Main
IbINumber1
IbIMathSign
IbINumber2
edtResult

Event Name
Parent Activity

4 Common Properties

IblComments Vertical Anchor I 1 I
Left
Top
Width
Height
Padding
Enabled

B &

Visible

Tag

Text

FontAwesome lcons
Matarial lrane

Event Name

name.

Views Tree Files Variants

btnAction Horizontal Anchor — b d —

Sets the control's event name. This is the event sub

ST — GTUEIL o0 0

WYSIWYG status: Disconnected

e

edtf_sult
1005
th
e * btnf_tion
IbICor._ments
4 ’—‘ El

sINu.aber MM hSig  SINL.aber

All our views are copied, but we need to realign them to fit in the dark gray rectangle which

represents the device screen.
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Click on one of the views, hold down the mouse, move the views and center them on the screen

rectangle.
Leave 10 pixels on top of the three Labels.

sINu.aber MM:_ hSig  MNU. Aber

edtf. :sult

btnf._tion

IblCar..ments

And save the layout.

MainPage irstProgram)

File | Add View WYSIWYG De:

D New
= Open
B save I:\\S‘ Ctrl+S

Save As..
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Go back to the B4A IDE in the B4XMainPage module.

Connect your device and click on * to run the program.

MyFirstProgram - B4A

B4XPage_Created Ic
B4XMainPage (ctrl + 1) § B

File Edit Designer Project Tools Debug Windows Help
e R OdXOD2¢ N O ~-0O

(YET'R (T2] B4XMainPage X
@ Class_Globals

hil
i

=

E‘- » c)ln

b

OK

And the result and press

1718 & & - =i 100%8 1719& a A - =500 100% 8 1720 4 & - =500 100%8
Calc trainer Calc trainer Calc trainer
8 + 1 8 + 1 8 + 1
Enter result 9 9
0K oK NEW
© ¢ ® A & -
Enter the result GOOD result
and click on OK 112134 )5]6]7)8]9]0 Click on NEW
qiwlelrftiyjulifjolp

alsfdiflaglhlilk]!
Bl Z  xlclvibin|m ks

2 English (US) . oK

I O < I @) v 3 I @) <

We see that the keyboard covers the comment.
To see it, we need to hide the keyboard.
This will be improved in the SecondProgram.

But we can already make some minor improvements:
e We can center the text for the result.
e We can set a numeric keyboard.
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In the designer click on edtResult and change following properties:

4 Text Properties
Typeface
Style

DEFAULT
NORMAL

Horizontal Alignment LEFT

Vertical Alignment
Size

Text Color

Single Line
Password

Input Type

Hint Text

Hint Color

Wrap Text

Force Done

And the result.

17228 8 & -

v

L

[

LEFT
CENTER_HORIZONT.
RIGHT

P

L]

TEXT

Enter result
B Default
[

Calc trainer

8 +

13|

S

OK

OK

4 Text Properties

Typeface
Style

DEFAULT
NORMAL

Horizontal Alignment LEFT

Vertical Alignment

Size

Text Color
Single Line
Password
Input Type
Hint Text
Hint Color
Wrap Text

Force Done

CENTER_VERTICAL
30

]
1]
:

INES RN

TEXT

NONE

NUMBERS
DECIMAL_NUMBEEg
TEXT

PHONE

B4X Getting started
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The ApplicationLabel contains the name of the program which will be displayed on the device
under the program icon.

Open the Main module:

=B [ B4XMainPage

'Code module

1
2 M#Region Project Attributes |

12

On top you see one Region:

2 [ﬁ%Region Project Attributes |
Click on 12

to open the Region:

=B [ B4XMainPage

1 |'Code module

2 [-#Region Project Attributes

3 #applicationlLabel: B4i Example

4 #Version: 1.0.0

5 'Orientation possible values: Portrait, Landscapeleft, Land:
6

7

8

9

#iPhoneOrientations: Portrait, Landscapeleft, LandscapeRight
#iPadOrientations: Portrait, LandscapelLeft, LandscapeRight,
#Target: iPhone, iPad

#ATSEnabled: True

18 #MinVersion: 8

11 | #End Region

Change B4i Example into MyFirstProgram.

2 [F#Region Project Attributes
3 | #hpplicationLabel: MyFirstProgran
4 | #version: 1.0.8
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Click on  Euild Configurations  in the Project menu.

i MyFirstProgram - B4i B4XPage_Created
BdXMainPage (ctrl

File Edit Designer | Project | Tools Debug Windows Help

2 W& P '3 AddNewModule G
+ﬂ Add Existing Modules
li X Rename Module

1 "Code | ™ Remove Module

2 Fi#Regic Build Configurationst% Ctrl+B

301 TAPE . compile & Run F5

You have Package: b4a.example.

i Build Configurations X
LT Befault T vl Create New
Configuration Name: |Defau|t | e
elete
Package: | bdi.example |
Conditional Symbols | |
Example: Full, NoAds
Cancel | | oKk |
Replace it by Package: b4a.MyFirstProgram
i Build Configurations X
Configuration: | Default - Trerie Mey
Delete

Package: | b4i.MyFirstProgran1

|
Configuration Name: | Default |
|
|

Conditional Symbols |

Example: Full, NoAds

CCancel | | oK |
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We have already created the B4J and B4A layouts, therefore we do not create a new B4A layout but
copy all views from the B4A layout onto the B4i layout.

Open the B4i Designer.

i MyFirstProgram - B4i

File Edit | Designer | Project Tools
D W Oy (0] Designer
Ll J pen Designer [, |

You see the default layout with a Button. Right click on Buttonl and click on . Cut 1o delete the
Button.

Abstract Designer

‘Match Chosen Variant '”Check Anc
r"-:_"‘\
C
Add View >
X cut L\\'; Ctrl+X
[} Copy Ctrl+C
100% &1 Paste Ctrl+V
E Duplicate Ctrl+D
i 9  Undo Ctrl+Z
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Open the B4A layout and select all the views:

sINu.aber MMe.RSig A SINu. aber

edtf_2sult

btnf__tion

IblCor._ments

Right click on one of the selected views and click on ! Copy .

b4 Ctrl+X
[} Copy Ctrl+C
E:l Paste [% Ctrl+V
Duplicate Ctrl+D
9 Undo Ctrl+Z
@ Redo Ctrl+Shift+Z
Haorizontal Anchor 4
Vertical Anchor »

Bring To Front
Send To Back
Generate

Generate Dialog
IO Tl

B4X Getting started
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B4X Getting started

Go to the B4i layout, right click on the dark gray area, and click on Al Paste

Add View
Cut

Copy
Paste
Duplicate

Undo

I:% Ctrl+D

Ctrl+Z

You see something like this:

| MainPage - (MyFirstProgram) Visual Designer

-

-/ check Anchors

Views Tree | Files Variants

P XA E E| e P

Left b
Top A
Width A d El

Event Name

Sets the control's event name. This is the
event sub name.

ST ~ GETAl oottt

1 'All variants script
2 AutoScaleall
3

Script - General | Script - Variant

WYSIWYG status: Trying to connect. Make sure that B4i-Bridge is started (192.168.1

File AddView Tools Windows

Views Treg srccemaaaemammaeds w B | POPErties st Abstract Designer

Filter L@ Fiter o |Match Chosen Variant

Main 4 Main

IblComments Event Name 1
btnAction . .
edtResult Parent Main sINu.abet
IbINumberl 4 Common Properties
IbIMathSign Horizontal Anc... *= =+ &=
IbINumber2 Vertical Anchor T l 1

JIMz.hSig  3Nu.aber

edtf.2sult

btn/_tion

IblCor..ments

All our views are copied.

Save the layout.

I MainPage - (MyFirstProgram) V

File | Add View Tools Windo

B New

@ Open

B save Ctrl+5
Saveﬂs...t%
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If you have already connected your device via B4i-Bridge you will see the result.
We notice that the Button text color is white and almost not visible, and the button has no border.

Click on btnAction and modify these properties:

4 Border Properties

Border Color Il 000000 v

Border Width 1 Sorder Wid'th o3
Corner radius t05
Corner Radius 5
Enabled
4 Button Properties
Text OK
FontAwesome |...
Material Icons
4 Font
Font DEFAULT E
Size 24
Style Custom v
Text Color M#000000  ~ | Textcolor to #000000 black

Pressed Text Co... #FFFFFF -
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Go back to the B4i IDE in the B4XMainPage module.

Connect your device via B4i-Bridge and click on * to run the program.

i MyfFirstProgram - B4 B4)(Page_Created Cla:
B4XMainPage (ctrl + 1 | | B4X
File Edit Designer Project Tools Debug Windows Help

e EB X2 WG -0 =

g

@ Class_Globals

i

=€

3= »

And the result!
< B4i-Bridge ! 12:44 ® L @m < B4i-Bridge «' T 12:44 ® L @@ <B4i-Bridge w T 12:47 =N i
Calc trainer Calc trainer Calc trainer
8 + 3 8 + 3 8 + 3

11

I |

Enter the result nous merci Bisons GOOD result
and click on OK Click on NEW

123 & O espace retour

We see that the keyboard covers the comment.
This will be improved in the SecondProgram.

But we can already make a minor improvement:
e We can set a numeric keyboard.
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In the designer click on edtResult and change following property:

4 Text Input Properties -
th
Autocorrection... DEFAULT -
SpellCheck Mo... DEFAULT -
Autocapitalizat... NONE -

Keyboard Type  NUMBERPAD ||

Keyboard App... | DEFAULT
ASCII_CAPABLE

NUMBERS_AND_PUNCTUATIONS

Return Key

Password Mode

URL
Keyboard Type | NUMBER_PAD [:%
PHONE_PAD
And the result:
< B4i-Bridge /| & 12:55 © L0 .. < B4i-Bridge ' & 12:55 ® @M < B4i-Bridge w'| T 13:01 [cawi I}
Calc trainer Calc trainer Calc trainer
5 + 2 5 + 2 7 + 7

Enter the result
and click on OK

Enter the result ’ Enter the result ‘

and click on OK ang-olisleon OV
1 2 3 1 2 3
ABC DEF ABC DEF
4 5 6 4 b 6
GHI JKL MNO GHI JKL MNO
7 8 9 7 8 9
PQRS TUV WXYZ PQRS TUV WXYZ

0 & 0 &

Even the numeric keyboard covers the comment.
To avoid this, we could move in the Designer the positions of the edtResult, btnAction and
IblIComment views upwards like in the image above.
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The project is available in the SourceCode folder:
SourceCode\SecondProgram\B4A\SecondProgram.b4a

Improvements to “My first program”.

We will add a numeric keyboard to the layout to avoid the use of the virtual keyboard.
This is more important for the B4A and the B4i versions.
Images of the B4A version

14:22 [ ot 100%8 14:23 AN 0.0 100%8
Calc trainer Calc trainer Calc trainer
4 + 8 4 + 8 4 + 8

Enter the result GOOD result
and click on OK Click on NEW

I @] < i O < I @] <

Copy the entire MyFirstProgam folder and rename it “SecondProgram”.
In this SecondProgram folder rename the program files in:
e B4A
MyFirstProgram.b4a to SecondProgram.b4a.
MyFirstProgram.b4a.meta to SecondProgram.b4a.meta.
o B4J
MyFirstProgram.b4j to SecondProgram.b4.
MyFirstProgram.b4j.meta to SecondProgram.b4j.meta.
o B4
MyFirstProgram.b4i to SecondProgram.b4i.
MyFirstProgram.b4i.meta to SecondProgram.b4i.meta.
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We begin with the B4A version, because the addition of the numeric keyboard is more important on
Android and iOS devices than on PC screens.

SecondProgram - B4

fle Edit Desenst - open the new B4A program in the IDE.
e W E O

n iy
B
I

Project | Tools Debug Windows Help
1 Add New Module »
*a Add Existing Modules

We need to change the Package Name.

In the IDE | E9€t | menu.
X Rename Module

= Remove Module Click on = Build Configurations
Choose lcon

Build Configurations % Ctrl+B
Manifest Editor

Build Configurations

Configuration: ‘ Default v| o o
Configuration Name: ‘Defaun | S
Package: ‘Ma,gemndpmgram | Change the Package name to
Conditional Symbols ‘ | b4a.SecondProgram.
Example: Full, NoAds
| Cancel | l oK l Click on '

Then we must change the ApplicationLabel on the very top of the code in the Main module.

FERYELIEd [ B4XMainPage

1 =#Region Project Attributes
2 #applicationLabel: SecondProgram
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In the Designer in the Tools menu click on = £hange Grid

Tools | Windows

Generate Members

Change Grid
wnmt;

Grid

Set grid:

E [ ok | |cancel| | Change the value to 5.

We want to replace the edtResult EditText view by a new Label.
Run the Visual Designer. If you want, you can already connect the device or an Emulator.
In the Abstract Designer, click on the edtResult view.

BINumberlieMathSigriBiNumberz

Add View
- X Cut l} Ctrl+X
edtf.ssult ! Copy Ctrl+C

Right click on edtResult and click on &6 €ut

btnAction

Right click on IbINumber1 to select it.

- . = Click on Duplicate

SINL_iber . »MathSignisiINumber:

Add View »
X cut Ctrl+X
|j-| Copy Ctrl+C
* gl Paste Ctrl+V
btnAction Duplicate b Cirl+D
%  Undo Ctrl+Z

The new label covers IbINumber1.

s Lalz2l1 .sMathSignsINumber:
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|BINumber]i®MathSignBINumberz

Move it between the upper labels and the button
and resize it.

4 Main Modify the following properties:
Name IbIResult
Type Label Name to IblResult
Event Name IbIResult
Parent Activity -
4 Common Properties
Horizontal Anchor - - —
Vertical Anchor T 1 I
Left 110 + Change the Left, Top, Width and Height properties if
Top -0 they are not the same as in the image.
Width 100 -
Height 60 -
Padding
Enabled
Visible
Tag
Text .. Text to " " blank character
FontAwesome lcons
Material lcons
4 Text Properties
Typeface DEFAULT A
Style NORMAL A
Horizontal Alignment CENTER_HORIZONTAI =
Vertical Alignment CENTER_VERTICAL hd
Size 36
Text Color Il #FF000000 ¥ | Text Color to Black #000000
Single Line |:|
Ellipsize NONE A
4 Label Properties
4 Drawable ColorDrawable A
Colar #FEFFEFFE + | Color to White #FFFFFFFF
Corner Radius s . Corner Radius fo 5
Border Color Il #rro00000 -
Border Width 1 » | Border Width to 1
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BINumberiibMathSignBlINumbers

*  btnAction

IblComments

Properties

Filter
4 Main
Name pnlKeyboard
Type Panel
Event Name pnlKeyboard
Parent Activity

4 Common Properties

Horizontal Anchor - -
Vertical Anchor t 1
Left 10

Top 210

Width 295

Height 175

4 Panel Properties
Elevation 0

4 Drawable ColorDrawable

Color K" #0OFFFFFF

Corner Radius 0

Border Colar . #FFO00000

Border Width 0

59

B4X Getting started

Set following properties:

btnAction

e Top
IbiIComments
o Left

e Top

e Width

e Height

> 140

> 60
> 200
> 200
>80

Now we add a Panel for the keyboard buttons.

Position and resize it as in the image.

Change its Name to pniKeyboard
"pnl" for Panel, the view type.

Left to
Top to
Width

Height

Change
Color
Corner radius

10

210
to 295
to 175

to #0OFFFFFF Transparent
to o
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*  bint_tion We will move the btnAction button from the
Activity to the pnlKeyboard Panel.

Click on btnAction.

IblComments

Properties

Filter jel

4 Main L=
Name binAction and in the Parent list click on PnlKeyboard
Type Button
Event Name btnAction

4 Common Properties | Activity

Horizontal Anchor

[ binARtion The button now belongs to the Panel.
. pnlKeyboard

. 5 o Now we rearrange the views to get SOme more space
BINUmMBEr] eMathSigrisINumber: for the keyboard.

Set the Height property of the 4 Labels to 50 instead
of 60.

Set the Top property of label IbiResult to 60.

Set the Top property of label IbiComments to 120.
Set the Top property of panel pnikeyboard to 210.
Set the Height property of panel pniKeyboard to 180.

lblComments

And we set the TextColor of IbIComments to Black.

*  btnAction

pnlKeyboard
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Right click on the pnikeyboard
and click on ~ Add View
And click on ~ Button

Add View > AutoCompleteEditText
X Cut Ctrl+X Button b

P TG

to add a new button.

* binAction

*  But)m The new button is added.

Properties

Fter 4 Change the following properties:
4 Main

Name btnd Name to btn0

Type Button

Event Name binEvent Event name tO btnEvent

Parent pnlKeyboard A

4 Common Properties

Horizontal Anchor -— b —

Vertical Anchor 1 l I

Left 0 - | Left to 0
Top to 120

Tep 120 " Width to 55

Width 55 ¥ Height to 55

Height 55 -

Padding

Enabled

Visible

Tag 0 Tag fo o0
Text to 0

Text 0

4 Text Properties
Typeface DEFAULT A
Style NORMAL A
Horizontal Alignment CENTER_HORIZONTAI =

Vertical Alignment CENTER_VERTICAL A

Size 24 Size tO 24
TextColor to Black #000000

Text Color B #000000 -



4.1 SecondProgram BA4A version

4 Button Properties
Drawable

Pressed

Drawable

4 Button Properties
4 Drawable
4 Enabled Drawable
Color
Alpha Leve

Corner Radius

4 Button Properties
4 Drawable
4 Enabled Drawable
Corner radius
Orientation
First Color

Second Colar

4 Disabled Drawab...

Color
Alpha Leve
Corner Radius
Border Color
Border Width
4 Pressed Drawable
Corner radius
Orientation
First Color
Second Color

Pressed

i

DefaultDrawable

DefaultDrawable
StatelistDrawable

StatelistDrawable A

M

ColorDrawable

ColorDrawable
GradientDrawable

BitmapDrawable %

StatelistDrawable A

4

GradientDrawable
5 -
TOP_BOTTOM

#FFFFCTCT
I #FFFF4FAF -

4

4

ColorDrawable -
bt Default v
255

0

Il #FF000000
0

4

4

GradientDrawable

5 -
TOP_BOTTOM -
W #FFFFAFAF -

#FFFFCTCT -
[

62 B4X Getting started

Now we want to change the button colors.

Click on StatelistDrawable

In Enabled Drawable
click on GradientDrawable )

Change the following properties:

Orientation  to
First Color
Second Color

TOP_BOTTOM

Pressed Drawable to GradientDrawable

Orientation to
First Color
Second Color

TOP_BOTTOM

If you have connected a device the button looks now like this.
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Now we duplicate btn0 and position the new one

Add View , | beside button btnO with a small space.
M Cut Ctrl+X . . . P——
Right click on btn0 and click on = Pupiicate -
! Copy Ctri+C
g1 Paste Ctrl+V
Duplicate b Ctrl+D
] %  Undo Ctrl+Z

* btn0 » b1

Move the new Button next to the previous one.

4 Main i .
Change the following properties:
Name btn1
Type Button Name to btnl
Event Name btnEvent
Parent pnlKeyboard A
Tag 1 Tag to 1
Text to 1
Text 1
And the result.
In the Abstract Designer and on the device.

* btn0 * btnl

Let us add 8 more Buttons and position them like in the image.

Change following properties:

-

Name btn2, btn3 , btn4 etc.
* DbtnAction Tag 2, 3 , 4 etc
- - . . TeXt 2 f 3 y 4 etC.

* bin5 * btnb |p= bin7 oo + btn9

* btn0 * btn1 * btn2 * btn3
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To create the BackSpace button, duplicate one of the
number buttons, and position it like in the image.

* btnBS .

L] L]
- .phlmar(.

btnAction
Resize and position btnAction.
Change the pnlKeyboard Color to Black #000000.

Change their Name, Tag, Text and Color properties as
below.

btnAction O K btnBS <
4 Main 4 Main
MName btnAction Name btnBS
Type Button Type Button
Event Name btnAction Event Name btnEvent
Parent pnlKeyboard A Parent pnlKeyboard hd
4 Common Properties 4 Common Properties
Horizontal Anchor — - — Horizontal Anchor - - -
Vertical Anchor 1 1 I Vertical Anchor T 1 I
Left 180 v Left 0 v
Top 0 v Top 0 v
Width 115 v Width 55 v
Height 55 v Height 55 -
Padding Padding
Enabled Enabled
Visible Visible
Tag Tag BS
Text OK Text <
4 Button Properties 4 Button Properties
4 Drawable StatelistDrawable - 4 Drawable StatelistDrawable -
4 Enabled Drawable GradientDrawable A 4 Enabled Drawable GradientDrawable -
Corner radius 5 v Corner radius 5 -
Orientation TOP_BOTTOM hd Orientation TOP_BOTTOM -
First Color #FFBFFFBF v First Color #FFCTCTFF v
Second Color [l #FFOA800A M Second Color [l #FF4F4FFF v
[* Disabled Drawab... ColorDrawable A I Disabled Drawab... ColorDrawable -
4 Pressed Drawable GradientDrawable A 4 Pressed Drawable GradientDrawable -
Corner radius 5 Corner radius 5
Orientation TOP_BOTTOM Orientation TOP_BOTTOM
First Color [l #FFOA800A First Color Il #FF4FAFFF
Second Color #FFBFFF8F Second Color #FFCTCTFF
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Another improvement is to center the objects on the screen.
For this, we add some code in the Designer Scripts in the Script-General window.

Script - General

P X2 == 3= P »

1 |'All variants script

2 AutoScaleall

4 1blMathsign.HorizontalCenter = 58%x ' centers the v
5 1blNumberl.Right = lblMathSign.Left ' aligns the ri
& 1blNumber2.Left = lblMathsign.Right ' aligns the le
7 1blResult.HorizontalCenter = 58%x ' centers the vie
8 1lblComments.HorizontalCenter = 50%x ' centers the v

se%x ' centers the v

o

pnlKeyboard.HorizontalCenter

'All variants script

AutoScaleAll

1blMathSign.HorizontalCenter = 50%x ' centers the view on the middle of the screen
1blNumberl.Right = 1blMathSign.Left ' aligns the right edge on the left edge
1blNumber2.Left = 1blMathSign.Right ' aligns the left edge on the right edge
1blResult.HorizontalCenter = 50%Xx ' centers the view on the middle of the screen

centers the view on the middle of the screen
centers the view on the middle of the screen

1blComments.HorizontalCenter = 50%x
pnlKeyboard.HorizontalCenter = 50%x

The first two lines are added by default, we leave them.
'All variants script
AutoScaleAll

1blSigneMath.HorizontalCenter = 50%x
HorizontalCenter centers a view horizontally on the screen at the given value, 5e%x in our case,
which means in the middle of the screen.

1blNombrel.Right = 1blSigneMath.Left
Aligns the right edge of 1b1Nombre1 on the left edge of 1b1signeMath, positons 1b1Nombrel just
besides 1b1signeMath on the left.

1blNombre2.Left = 1blSigneMath.Right
Aligns the left edge of 1b1Nombre2 on the right edge of 1b1signeMath, positons 1blNombre2 just
besides 1b1signeMath on the right.
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The finished new layout.
In the Abstract Designer and on the device.

leMathSignslNumbers

L ]
¢+ |blResult

. btnAction
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Now we will update the code.
First, we must replace the edtResult by IbIResult because we changed its name.

Double click on edtResult to select it.

8 ESub Class_Globals

9 Private Root As BAXView

1@ Private xui As XUI

11 Private btnAction As BAXView
12 Private 2diRepult As, BAXView
13 F'r‘]..vate lblc ariable 'edtResult’ was not initialized. {warning #11)
14| Private 1bIM qgepesult As B4xView
15 Private 1blN (global variable)

16 Private 1blN

17 Find references

18 Private Numb Go to identifier

19 | End Sub

File | Edit | Designer Project Tools Debug W
Py M Cut Ctri+X
Cut Line Ctrl+Y
D ; te Li Ctrl+D
uplicate Line rl+
¢ _ "
|:'|-| Copy Ctrl+C
] Paste Ctrl+V - ) :
In the menu | £4 | click on ~ Eind/Replace o press
% Undo Ctrl+Z F3
@ Redo Ctrl+5Shift+Z
Move Line(s) Up Alt+Up
Maove Line(s) Down Alt+Down
Find / Replace % F3
P Quick Search Ctrl+F
Find / Replace
3P Quick Find || 52 Quick Replace
Find what:
edtResult
Replace with:
IbIResult Enter ‘IblResult’ in the Replace with field.
Look in:
Document -
+ | Find gptions
Find Next Replace
Replace All Click on Replace All
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Now we write the routine that handles the Click events of the Buttons.
The Event Name for all buttons, except btnAction, is "btnEvent".

The routine name for the associated click event will be btnEvent_Click.
Enter the following code:

Sub btnEvent_Click

End Sub

We need to know what button raised the event. For this, we use the Sender object which is a special
object that holds the object reference of the view that generated the event in the event routine.

Sub btnEvent_Click To have access to the properties of the view that raised the
Private btnSender As Button eventwe declare a local variable
Private btnSender As Button

btnSender = Sender And set btnSender = Sender

Select btnSender.Tag Then, to differentiate between the backspace button and

Case "BS" the numeric buttons we use a Select / Case / End Select

Case Else structure and use the Tag property of the buttons.

End Select Remember, when we added the different buttons, we
End Sub set their Tag property to BS, 0, 1, 2 etc.

Select btnSender.Tag sets the variable to test.

Case "BS" checks if it is the button with the "BS" tag value.

Case Else handles all the other buttons.

Now we add the code for the numeric buttons.
We want to add the value of the button to the text in the IbIResult Label.

Select btnSender.Tag
Case "BS"
Case Else
1blResult.Text = 1blResult.Text & btnSender.Text
End Select
End Sub

This is done in this line
1blResult.Text = 1blResult.Text & btnSender.Text

The "&" character means concatenation, so we just append to the already existing text the value of
the Text property of the button that raised the event.

Now we add the code for the BackSpace button.
Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length >0 Then
1blResult.Text = 1lblResult.Text.SubString2(@, 1lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & btnSender.Text
End Select
End Sub
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When clicking on the BS button we must remove the last character from the existing text in
IbIResult.

However, this is only valid if the length of the text is bigger than 0. This is checked with:
If 1blResult.Text.Length >0 Then

To remove the last character we use the SubString2 function.
1blResult.Text = 1lblResult.Text.SubString2(0,1blResult.Text.Length - 1)

SubString2(Beginindex, EndIndex) extracts a new string beginning at Beginindex (inclusive) until
EndIndex (exclusive).

Now the whole routine is finished.

Sub btnEvent_Click
Private btnSender As Button

btnSender = Sender

Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length >0 Then
1blResult.Text = 1blResult.Text.SubString2(@,1lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & btnSender.Text
End Select
End Sub
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We can try to improve the user interface of the program by adding some colors to the IblComments
Label.

Let us set:

- Yellow for a new problem

- Light Green for a GOOD answer

- Light Red  for a WRONG answer.

Let us first modify the NewProblem routine, where we add the line
lblComments.Color = xui.Color_RGB(255,235,128).

Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberil ' Displays Numberl in label 1blNumberl
1b1Number2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result" & CRLF & "and click on OK"
1blComments.Color = xui.Color_RGB(255,235,128) ' yellow color
1blResult.Text = "" ' Sets 1blResult.Text to empty

End Sub

And in the CheckResult routine we add lines 76 and 80.

Sub CheckResult
If 1blResult.Text = Numberl + Number2 Then
lblComments.Text = "G O O D result" & CRLF & "Click on NEW"

1blComments.Color = xui.Color_RGB(128,255,128) ' light green color
btnAction.Text = "N E W"
Else
lblComments.Text = "W R O N G result" & CRLF & "Enter a new result" & CRLF & "and click OK"
1blComments.Color = xui.Color_RGB(255,128,128) ' light red color
End If
End Sub

Another improvement would be to hide the '0" button to avoid entering a leading '0'.
For this, we hide the button in the NewProblem subroutine in line btno.visible = False.

Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberl ' Displays Numberl in label 1lblNumberl
1blNumber2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result"” & CRLF & "and click on OK"
1blComments.Color = xui.Color_RGB(255,235,128) ' yellow color
lblResult.Text = "" ' Sets 1blResult.Text to empty

btno.Visible = False
End Sub
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In addition, in the btnEvent_Click subroutine, we hide the button if the length of the text in
IbIResult is equal to zero and show it if the length is greater than zero, lines 98 to 102.

Sub btnEvent_Click
Private btnSender As Button

btnSender = Sender

Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length >0 Then
1blResult.Text = 1blResult.Text.SubString2(0@,1lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & btnSender.Tag
End Select

If 1blResult.Text.Length = @ Then
btn@.Visible = False

Else
btne.Visible = True

End If
End Sub

As we are accessing btn0 in the code we need to declare it in the Globals routine.

Modify line 11 like below:

Private btnAction, btn@ As B4XView

Run the program to check the result.

14226 A & - 1423 A A & »
Calc trainer Calc trainer Calc trainer
4 + 8 4 + 8 4 + 8
]
Enter the result GOOD result
and click on OK Click on NEW

.y _— s s -

1] @] < ] @] < 1] @] <
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i SecondProgram - B4i

File Edit Designer |
‘. M @ 9 ¥ Openthe new B4i program in the IDE.

= ME[:\\%pen Project

Project ‘ Tools Debug Windows Help
3 Add New Module » | We need to change the Package Name.

*a Add Existing Modules

X Rename Module Inthe IDE sroedt menu.

= Remove Module Click on Build Configurations

Build Configurations I:\\g‘ Ctrl+B

»  Compile & Run F5
i Build Configurations X
Configuration: ‘ Default v| Create New
Configuration Name: ‘Defaun | .
elete
Package: ‘MLSECD,,EP,DQ,E,“ | Change the Package name to
Conditional Symbols ‘ | b4a.SecondProgram.
Example: Full, NoAds
| Cancel | l oK l Click on -

Then we must change the ApplicationLabel on the very top of the code in the Main module.

1 'Code module
2 [F#Region Project Attributes
3 #applicationLabel: SecondProgram



4.2 SecondProgram B4i version 73 B4X Getting started

Instead of making the changes like for the B4A version we remove all views from layout and copy
the entire B4A layout into the B4i layout.

Run the B4i Visual Designer and connect a real device via B4i-Bridge.

8iNu.abel MMz hSig  MNu. iber

Select all views.

B Right click on one of the selected views.

btn/__tion Add View

X cut Ctrl+X
|j-| Copy I:% Ctrl+C

Click on &b Cut_

IblCor..ments

Open the B4A program and the B4A Designer.

sINu.aber JIMz _hSig  SINU. 2ber .
Select all views.

For the keyboard, click on the Panel all the views inside
the Panel will be copied.

* |blR _sult

Right click on one of the selected views.

IblCor..ments

Add View 3
*  btnAction Cut Ctrl+X

Copy I:tg‘ Ctrl+C

Paste Ctrl+V

* btn5 s btn6 | pisNBI 88l » btn8 * btn9

* btn0 * btnl * btn2 * btn3 * btnd Cll Ck on |:'|-.| C{}py
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siNu.2ber JIM: _hSig  SINU_iber

In the B4i designer, right click somewhere in the dark
I grey rectangle.

* IbIR_sult
Add View 3
IblCor..ments ¥, Cut Ctrl+X
Co o) Ctrl+C
- 4] Paste [:% Ctri+V
= Htndudion Duplicate Ctrl+D
) ! . ) ) i Paste
# binS |* btn6 yaibf Fol¢> btng || btnd Click on &l .
g 2 ’ . All the views are copied.

* btn0 * btn1 * btn2 * btn3

But we see that the colors are not copied.
Therefore, we need to change them.

Background Co... .#FFD3F86D ¥ Colors for btnAction.
Alpha Level 1.0

4 Border Properties
Border Color . #000000 A
Border Width 1

Corner Radius 5

4

Background Co... [l #FF7E8SFA
Alpha Level 1.0

Colors for btnBS.

4 Border Properties
Border Colar . #000000 v
Border Width 1

Corner Radius 5

Background Co... E#B?FA?EAQ -

Alpha Level 10 Colors for btnX.

You can select all the Buttons and change the color at once.
4 Border Properties

Border Color . #000000 -
Border Width 1

Corner Radius 5
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We also need to copy the code from the Designer Scripts:

'All variants script
AutoScaleAll

1blMathSign.HorizontalCenter = 50%Xx
1bINumberl.Right = 1lblMathSign.Left
1bINumber2.Left = lblMathSign.Right
1blResult.HorizontalCenter = 50%Xx
screen
1blComments.HorizontalCenter
pnlKeyboard.HorizontalCenter

50%Xx
50%x

centers the view on the middle of the screen
aligns the right edge on the left edge
aligns the left edge on the right edge

' centers the view on the middle of the

centers the view on the middle of the screen
centers the view on the middle of the screen

Now you can go back to the IDE and run the program, and the result.

il CoopMobile & 14:51 @ @ @) .1 CoopMobile
Calc trainer

]

Enter the result
and click on OK

14:51 ® D@8 .l CoopMobile & 14:51 [ox=N 1}
Calc trainer Calc trainer
9 + 3 9 + 3

GOOD result
Click on NEW
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SecondProgram - B4J

File Edit Designer  Open the new B4J program in the IDE.
F “%Ii B3

pen Project KX

Eroject‘l’ools Debug Windows Help

3 Add New Module ’

a i We need to change the Package Name.
0 Add Existing Modules

X Rename Module

In the IDE ' 2"9%<t | menu.
= BRemove Module

Build Configurations I:\\S‘ Cirl+B Click on Build Configurations

»  Compile & Run F5

Build Configurations

Configuration: ‘ Default "| Create New
Configuration Name: ‘Default | Delet
elete
Package: ‘b4j,_r,emn¢mgram | Change the Package name to

Conditional Symbols ‘ b4a.SecondProgram.

Example: Full, NoAds

Click on .

|Cancel| l QK l
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Instead of making the changes like for the B4A version we remove all views from layout and copy
the entire B4i layout into the B4J layout.

We use here the B4i layout because we do not need to change the background colors.

Run the B4J Visual Designer.

sINL.abet ML hSic  HINL iber Select all views.

Right click on one of the selected views.

edtf_ssult

* btnf_tion Add View
X Ccut [:% Ctrl+X
|j-| Copy Ctrl+C

IblCor..ments CIICk on % Cut )

Open the B4i program and the B4i Designer.

sINu_aber JIMz _hSig  SINU. 2ber

_ Select all views.
*  IblR_sult For the keyboard, click on the Panel all the views inside
the Panel will be copied.

Right click on one of the selected views.

IblCor..ments

*  btnAction Add View

é{, Cut Ctrl+X
|:'|-| Copy Ctrl+C
Ef:l Paste I:\\'; Ctrl+V

* btn5 s btn6 |pisNBI#Ss(( » btn8 * btn9

* btn0 * btn1 * btn2 * btn3 * btnd

Click on [ Copy
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siNw.aber MMz _hSig BINL aber

In the B4i designer, right click somewhere in the dark
grey rectangle.

¢ IbIR _sult

IbICor..ments .
Add View 3
- - o, Cut Ctrl+X
. . btnAction Co Dy Ctrl+C
. . : . : g] Paste Ctrl+V
* btn5 = btnG  SIBT ISR ¢ Dind * btn9
Duplicate Ctrl+D

* btn0 + btn1 + btn2 + btn3 + btnd

Click on ] Paste

All the views are copied.

The colors of the Buttons are not copied so we need to
add them.

But we see that the views are not centered.
This will be done with Designer Scripts.

4 Background Properties

4

4 Drawable ColorDrawable Colors for btnAction.

Color I #FFO3F86D -

4 Background Properties
4 Drawable ColorDrawable » Colors for btnBS.
Color I #FF7ESSFA v

4 Background Properties
Colors for btnX.

py ColorDrawabl
Drawable olorbrawanie You can select all the Buttons and change the color at once.

Color [T #BTFATEA9  ~

We copy the code from the Designer Scripts:

'All variants script

1blMathSign.HorizontalCenter = 50%Xx ' centers the view on the middle of the screen
1bINumberl.Right = 1lblMathSign.Left ' aligns the right edge on the left edge
1bINumber2.Left = lblMathSign.Right ' aligns the left edge on the right edge
1blResult.HorizontalCenter = 50%Xx ' centers the view on the middle of the screen
1blComments.HorizontalCenter = 50%Xx ' centers the view on the middle of the screen
pnlKeyboard.HorizontalCenter = 50%Xx ' centers the view on the middle of the screen
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Now you can go back to the IDE and run the program, and the result.

We could, of course, readjust the different views.

W7 Calc trainer

6 + 5

]

Enter the result
and click on OK

O

X

W1 Calc trainer

) 5

[

No result entered

Enter a result
and elick an OK

B4X Getting started

We see that if there are three lines in the comment, the height of IblIComment is too small.
We increase it and rearrange the different views.

B Calc trainer

7 + 8

]

Enter the result
and click on OK

]

X

W Calc trainer

)

x

B Calc trainer

GO OD result
Click on NEW
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This chapter is becoming obsolete it is only useful if you want to develop only with B4A.
It will be removed in a future edition.

It is recommended to use B4XPages, even for mono-platform projects.

If you have already installed B4A in chapter 2 no need to go through this one!

B4A depends on two additional (free) components:
- Java JDK
- Android SDK

The most up to date installation instructions are in the forum at this link: www.b4x.com/b4a.html.
Please, follow the instructions there!

Tools | Debug Windows Help

IDE Options » | - Open B4A.

= B4A Bridge 3
Clean Files Folder (unused files) - Click on Configure Paths in the Tools menu.
Clean project Ctrl+P

¢&l Configure Paths

& SDK Manager 5 The window below will be displayed.

Paths Configuration

Javac.exe CM\Javal1\bin\javac.exe | | Brow5e|

Usually found under C:\Program Files\Java\jdk1.8.x_x\bin

SDK Manager £ Open SDK Manager | Proxy Host: I:l Proxy Port: I:l

android jar |C:\Android\pIatforms\android—30\android.jar | |Br0w5e|

Usually found under C\android-sdk\platforms\android-x

Additional Libraries | D:\B4X\AdditionalLibraries | Browse|

(optional) A folder where libraries will be searched for, in addition to the internal
libraries folder. Make sure NOT to set it to the B4A libraries folder.

Shared Modules | | |Brow5e|

(optional) A folder where code modules will be searched for, in addition to the
project folder.

The path for “java.exe” is already set.

Set the path for “android.jar’: C:\Android\platforms\android-30\android.jar.


http://www.b4x.com/b4a.html
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5.2.1 Configure Additional libraries folder

It is recommended to create a specific folder for Additional libraries.

B4A utilizes two types of libraries:
e Standard libraries, which come with B4A and are located in the
Libraries folder of B4A.
These libraries are automatically updated when you install a new version of B4A.
e Additional libraries, which are not part of B4A, and are mostly written by members. These
libraries should be saved in a specific folder different from the standard libraries folder.

For the additional libraries it is necessary to setup a special folder to save them somewhere else.
This folder must have following structure:

W AdditionalLibraries

B4A Folder for B4A additional libraries.
B4i Folder for B4i additional libraries.
B4) Folder for B4J additional libraries.
B4R Folder for B4R additional libraries.
B4X Folder for B4X libraries.
B4XlibXMLFiles Folder for B4X libraries XML files.

One subfolder for each product: B4A, B4i, B4J, B4R and another B4X for B4X libraries.

When you install a new version of a B4X product, all standard libraries are automatically updated,
but the additional libraries are not included. The advantage of the special folder is that you don't
need to care about them because this folder is not affected when you install the new version of B4X.
The additional libraries are not systematically updated with new version of B4X.

When the IDE starts, it looks first for the available libraries in the Libraries folder of B4X and then
in the additional libraries folders.

In my system, | added a B4XIlibXMLFiles folder for XML help files.
The standard and additional libraries have an XML file. B4X Libraies not.

But, if you use the B4X Help Viewer you would be interested in having these help files if they are
available. The B4X Help Viewer is explained in the B4X Help tools booklet.

Shared modules:

Create a specific folder for shared modules, for example C:\B4J\SharedModules.

Module files can be shared between different projects and must therefore be saved in a specific
folder.

Libraries and modules are explained in the B4X Language booklet.



https://www.b4x.com/guides/B4XLanguage.html#pf5b
https://www.b4x.com/android/forum/threads/b4x-help-viewer.46969/#content
https://www.b4x.com/guides/B4XHelpTools.html#pf12
https://www.b4x.com/guides/B4XLanguage.html#pf57

5.3 B4A Choice of the language

You can select a language of your choice, if it is available.

In the IDE menu Tools / IDE Options / Language select the language of your choice.

Tools | Debug  Windows Help

IDE Options
& B4A Bridge
Clean Files Folder (unused files)
Clean project
DEJ Configure Paths
£ SDK Manager
Jetifier (AndroidX)
ﬂ Run AVD Manager
Restart ADB Server

)

Private Sign Key
Take Screenshot
Video Capture
Color Picker
Icon Picker

5|

Ctrl+P

A language
Themes
Font Picker
|7 Auto Save
|7 Auto Backup
Configure Process Timeout
|7 Clear Logs When Deploying
Disable Implicit Auto Completion
Use Legacy Debugger
|7 Auto Format When Pasting
|7 Auto Discover Devices

Ctrl+T

his module.

Amharic
Arabic
Bengali
Bosnian
Catalan
Croatian
Czech
Dansk
Dutch
[V English
French
German
Greek
Hebrew

Hindi

B4X Getting started
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There are different means to connect a real device:
e USB
Needs that the device supports ADB debugging.
Need to activate USB Debugging on the device.
e B4A Bridge, via WiFi.

If you followed the previous steps, the Google USB driver is already download by default.
If this driver doesn’t work you must look for a specific one for your device.

To be able to connect a device via USB you must activate USB debugging on the device.
This is also needed if you use an Emulator.

&

On the device, execute Settings .
Settings

o

=

Accessibility

Vision, Hearing, Dexterity and interaction

<—  General management
Language and input, Date and time, Reset

ED Software update

Download updates, Scheduled software up...

51 User manual
: User manual

@ About device

Status, Legal information, Device name

Scroll the screen until you see Developper options.

{ } Developer options

Developer options

L2l Scroll the screen until you see USB debugging.
USB debugging q

Debug mode when USB is connected

Activate it.

The device will automatically be recognized by the IDE.

In this case, on some older devices, it was no more possible to access the SD card from the PC.
If you want to access the SD card you must deactivate USB debugging.
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It is always recommended to use a real device instead of an Android emulator which is very slow
compared to a real device (especially with applications installation).

However not all devices support ADB debugging. This is the reason for the B4A-Bridge tool.
B4A-Bridge is made of two components. One component runs on the device and allows the second
component which is part of the IDE to connect and communicate with the device.

The connection is done over a network (B4A-Bridge cannot work if there is no network available).

Once connected, B4A-Bridge supports all of the IDE features which include: installing applications,
viewing LogCat and the visual designer.

Android doesn't allow applications to quietly install other applications, therefore when you run your
application using B4A-Bridge you will see a dialog asking for your approval.

First you need to install B4A-Bridge on your device.

B4A-Bridge can be downloaded here: http://www.b4x.com/android/files/b4a_bridge.apk.

B4A-Bridge is also available on Play Store. Search for: B4A Bridge.

Note that you need to allow install of applications from "Unknown sources".

On the device, execute Settings a

Settings

Scroll the screen until you see

@ Lock screen and security Lock screen and security.
Lock screen, Fingerprints, Find My Mobile Select it

Unknown sources Scroll the screen until you see
Allow installation of apps from sources ( Unknown sources.
other than the Play Store. Activate it.

B4A-Bridge requires writable storage card. It is not possible to install applications without it.


http://www.b4x.com/android/files/b4a_bridge.apk
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20 100%8 Run B4A-Bridge on your device, it will display a screen
similar to the picture below.

My IP: 192.168.1.104

Status: $$
Press on Start to listen for connections.

START = Status willlbe:
Status:

[ Enable FTP Server Press on Start to listen for connections.

STOP @ START =
Press for connection.
B4A-Bridge v2.62
Status will change to:

Status: 5
Waiting For connections.

Note that B4A-Bridge was written with B4A.

Made with € in B4X
11 @] <
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In the IDE menu Tools select ~ Newl®
If the address already exists click directly on this address.
If this device was already connected before you can simply press F2 to connect it.

Tools | Debug Windows Help
IDE Options e ® ||Debug - Default -
@ B4A Bridge » ~ Connect 3 New IP Ik
Clean Files Folder (unused files) Disconnect  Shift+F2 samsung SM-G920F - 192.168.1.101  F2
Clean project Ctrl+P %Y File Explorer 192.168.1.108
Configure Paths What's This? 192.168.1.103

Enter the IP of the device, you find it on top of the B4A-Bridge screen on the device.

Enter device IP address X My IP: 192.168.1.101
IP address (displayed in B4A-Bridge application): Status: <\0
_ Waiting For connections.
192.168.1.101] Cancel

Click on, the device is connected to the IDE.

You see that the status changed on both,
the device and the IDE in the lower left corner, the name of the connected device is displayed.

My IP: 192.168.1.101 ]

Status: % &  B4A-Bridge (samsung SM-G973F): Connected

B4A-Bridge keeps running as a service until you press on the Stop button.

You can always reach it by opening the
notifications screen.

= 0 9 @ 3 0

A’ B4A-Bridge 13:59
B4A-Bridge
Connected You see B4A-Bridge with the current status.

14:00 ' Mer. 28 juin o]

Gd Capture intelligente ~

Ecran capturé
Appuyez ici pour l'afficher.

i

Note that the Internet permission are automatically added in debug mode.
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Frdn.l 100%A

When you run an application you are required to approve the
installation. You will usually see a screens like the picture.

m MyFirstProgram
Do you want to install this application? Press on INSTALL to install the program.

Cancel Install

Feon. 100%0

If you pressed on  "NSTALL you will see a screen like in
picture.
& myFirstProgram On this screen you should choose °PEN to start the application.
App installed. If you try to instal'l an exisjcing gpplﬁcation signed Wi-th a
different key, the install will fail (without any meaningful
bone open message). You should first uninstall the existing application.

Go to the home screen - Settings - Applications - Manage
applications - choose the application - Uninstall.

Once you finished developing you should press on the Stop
button in B4A-Bridge in order to save battery.
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5.5 My first B4A program (MyFirstProgram.b4a)

Let us write our first program. The suggested program is a math trainer for kids.

We develop directly a B4XPages project which is cross-platform.
Using B4XPages makes the handling of Android easier
The project is available in the SourceCode folder shipped with this booklet:

SourceCode\MyFirstProgramOld\ B4A\MyFirstProgram.b4a

Activity

On the screen, we will have:
- 2 Labels displaying randomly generated numbers (between 1 and 9).
- 1 Label with the math sign (+).
- 1 EditText view where the user must enter the result.
0K - 1 Button, used to either confirm when the user has finished entering
the result or generate a new calculation.
Enter the result - 1 Label with a comment about the result.
and click on OK
In Android:
- Label is an object to show text.
- EditText isan object allowing the user to enter text.
- Button is an object allowing user actions.

We will design the layout of the user interface with the
VisualDesigner and go step by step through the whole process.

The look of the screen is different depending on the Android version of the devices.
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B4A
7

Run the IDE

When you open the IDE everything is empty.

B4A Search (Ctri+F)

File Edit Designer Project Tools Debug Windows Help

Il - e -9 > O |Debug -l <

Click on the New button or click on New in the Files menu.

B4A

B4A
File Edit Designer Project E“Tbﬁdit Designer  Project
DE: Ll v w o
Mew Project

You are shown four possibilities.

eB4XPages B4X cross-platform project.

A These are explained in detail in the
File Edit Designer Project B4XPages Cross-platform projects Booklet.
‘e W # eB4XTurtle B4X Turtle project, a specific library.
These are explained in the forum
& B4XPages B4XTurtle - Library for teachers and parents.
B4XTurtle eDefault ~ B4A ‘standard’ project
Default e X2 Game X2 Game project.
X2 Game X2 Games are explained in the forum.
[B4X] X2 / XUI2D (Box2D) - Game engine.
B4A

For our project we could select either B4XPages or Default.
File Edit Designer

e WA B4XPages projects are explained in the
& BaxPages B4XPages Cross-platform projects booklet.
B4XTurtle
Default
X2 Game

We want to develop a B4XPages project therefore we select B4XPages.



https://www.b4x.com/guides/B4XPagesCrossPlatformProjects.html
https://www.b4x.com/android/forum/threads/%F0%9F%90%A2-b4xturtle-library-for-teachers-and-parents.116699/
https://www.b4x.com/android/forum/threads/b4x-x2-xui2d-box2d-game-engine.95208/#content
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You are asked to save the project.

MNew Project - B4XPages

Project Folder | D:\B4XPages \MyFirstProgram [Browse

Project Name | MyFirstProgram

Create New Folder

Cancel OK

Enter MyFirstProgram in the Project Name field.

Enter the Project Folder name. You can enter any folder for that. | use D:\B4XPages\ as the generic
folder for B4XPages projects.

Check || Create New Folder tg create a new folder.

. OK

Click on .
B4XPage_Create § Class_Globals Initialize Activity_Create
B4XMainPage (c | B4XMainPage (c | B4XMainPage (c Ma_in (ctrl + 4]

File Edit Designer Project Tools Debuo Windows Help
M2 WA X2 N O -0 =EZE €3 >
@ Initialize
1 EiRegion Shared Fileg
5
6 'Ctrl + click to export as zip: ide://run?File=%
7
g =Sub class_Globals
9 Private Root As B4XView
16 Private xui As XUI
11 | End Sub
12
13 =Public Sub Initialize
14 |' BAXPages.GetManager.LogEvents = True
15 | End Sub
16
17 'This event will be called once, before the page
18 =Private Sub B4XPage_Created (Rootl As BaxXView)
19 Root = Rootl
20 Root.LoadLayout("MainPage")
21 | End Sub
22
23 'You can see the list of page related events in
24
25 =Private Sub Buttonl_click
26 xui.MsgboxAsync("Hello world!", "B4x")
27 | End Sub

Now you see the template for a new B4APages project.
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You may also have a look in the Files Explorer.
And you will see that the project is saved in the
D:\B4XPages\MyFirstProgram folder.

«— v T »> CePC » Data(D:) > B4XPages > MyFirstProgram
MyFirstProgram “ Mom
B4A BAA
B4i B4i
B4 B4J
Shared Files Shared Files
MyProject d| B4XMainPage.bas

B4X Getting started

In this folder you see that there are four subfolders and the B4XMainPage.bas file.

The folders B4A, B4i and B4J contain the platform specific code.

The Shared Files folder contains the common files shared by the different platforms.

B4XMainPage.bas is a class module common to all three platforms.

For example the content of the B4A subfolder:

« v 4 > CePC » Data (D) > B4XPages * MyFirstProgram > B4A
MatrixButtons ~  Nom
MyFirstProgram Files
B4A Objects
B4i MyFirstProgram.b4a
B4) | MyFirstProgram.b4a.meta
Shared Files @] Starter.bas

MyFirstProgram.b4a is the B4A project file.
MyFirstProgram.b4a.meta is a file used by the debugger.
Starter.bas is a service module used by B4A.
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In the IDE, you will see on the top left two Tabs Main and B4XMainPage.

MyFirstProgram - B4A

o Main This is the Main module for B4A.

File Edit Designer Project Tools Debug
MR P2 RO -, [(Ta] BAXMainPage X [l JATEI our working

(YET (73] B4XMainPage X module.

Now we need to set some parameters, in the next pages
.Set the Package Name.

Each program needs a package name.

Project | Tools Debug Windows Help
11 Add New Module 3
%1 Add Existing Modules

¥ Rename Module

= Remove Module In the menu Project

click on = Build Configurations

Choose lcon
Build Configurations b Ctrl+B
Manifest Editor

Build Configurations

This window appears:

BRI Default ...}~ Create New
Configuration Name: | Default .
elete
Package: bda.example The default name is b4a.example.

Conditional Symbaols

Example; Full, NoAds

Build Configurations

Configuration: Default v Create New

Configuration Name: | Default

Delete We change it to
Package: b4a MyFirstProgram b4a.MyFirstProgram.

Example: Full, NoAds And click on .
Cancel

Conditional Symbols
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Set the Application Label.

The Application label is the name of the program that will be shown on the device.

MyFirstProgram - B4A

File Edit Designer Project 1

he mE o da9c«
Me.ihn Pl [} B4XMainPage

On top of the code screen you see these two lines showing two 'regions'.

Select the Main module:

1 M#Region Project Attributes |
9
10 M#Region Activity Attributes |

Regions are code parts which can be collapsed or 1 ®EfRegion Project Attributes |
extended. 9

Clicking on = will expand the Region. 16 =#Region Activity Attributes
Clicking on = will collapse the Region. 11 #FullScreen: False

Regions are explained in chapter #Regions in the 12 #IncludeTitle: True

B4X IDE booklet. 13 | #End Region

#Region Project Attributes
#ApplicationLabel: B4A Example
#VersionCode: 1
#VersionName:
'SupportedOrientations possible values: unspecified, landscape or portrait.
#SupportedOrientations: portrait
#CanInstallToExternalStorage: False
#End Region

#Region Activity Attributes
#FullScreen: False
#IncludeTitle: True

#End Region

The default name is 42 Example, but we will change it to myrirstProgram for naming
consistency.

Change this line: #ApplicationLabel: B4A Example t0  #ApplicationlLabel: MyFirstProgram

The other lines are explained in Chapter Code header Project Attributes / Activity Attributes in the
B4X IDE Booklet.

Do not change any other code in this module !

Select the IOERAELIEEEIES module and remove this code, it is only an example.

Sub Buttonl_Click
xui.MsgboxAsync("Hello world!", "B4X")
End Sub


https://www.b4x.com/guides/B4XIDE.html#pf30
https://www.b4x.com/guides/B4XIDE.html#pf2b
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Connect a device
To test the program you should connect a device to the IDE.
You can connect the IDE to a device via (see previous chapter):
e B4A-Bridge
e USB cable
It is also possible to connect an Emulator, not advised, too slow.

In the IDE run the Designer.

MyFirstProgram - B4A

File Edit
*IJ (<4

Designer | Project Tools

Open Designer Click on Open Designer

The Visual Designer looks like this.

Layout - (MyFirstProgram) Visual Designer

File AddView WYSIWYG Designer Tools

Windows

Views Tree Properties i w B | [ADSHact Designer -
Iﬁ'(ter Je) 0 Filter o) ‘Match Chaosen Variant '”CheckAnchors‘
Activity 4 Activity Properties
Buttont 4 Drawable ColorDrawable ~ @
Color |Z Default A Y
Title Activity

Animation D... 400 v Button1
Show Title
Full Screen I:‘

Drawable
100%
Files Variants @ Views Tree
. 2
SETIPE - GENeral s e e i e B 5
@%ﬁjoe:; :«»:Pb:
1 'All variants script
2 AutoScaleall
3
Script - General = Script - Variant [ [ 1

WYSIWYG status: Disconnected

There are different windows:
e Views Tree
e Properties
e Abstract Designer
e Script - General

shows all views as a tree.

shows all properties of the selected view.
shows the views on a screen

allows to ‘fine tune’ the layouts.

The Designer is explained in detail in the B4X Visual Designer booklet.



https://www.b4x.com/guides/B4XVisualDesigner.html
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In this first project we will only look at the three first windows.
e Liste of views
e Properties
e Abstract Designer

So we hide the Script- General window to increase the size of the two other windows on top.
Click on El

Script - General

‘P XA 9 == == P ».

Options
1 |'All variants script
2 AutoScaleall
And on Auto Hide
(]
P XMoo e EE = P Float
1 'All variants script Dock
2 AutoScaleall Dock as Document
Auto Hide h

The Designer will look like this.

Layout - (MyFirstProgram) Visual Designer

Im

ile  AddView WYSIWYG Designer Tools Windows

%] -

g' Views Tree sy w 0 Properties Abstract Designer -
o e o ﬂ Filter e |Match Chosen Variant vH(IheckAnch&:»rs|
(1]

= P

g Activity 4 Activity Properties m

- Button1 4 Drawable ColorDrawable ¥

4

T Color B2 Defaut  w Y

5 Title Activity

§ Animation D... 400 A +  Buttonl

Show Title
Full Screen ]

100%

(B @

Drawable

Files Variants  Views Tree E l:| El

WYSIWYG status: Disconnected
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To shows the views on the device you must connect the device to the Designer.

Layout - (MyFirstProgram) Visual Designer

File AddView | WYSIWYG Designer | Tools N

@ (Connect F2

&
= Views Tree
=]
=
1

Disconnect +F2

Ly e

Wait until the Designer and the device are connected. This can take some time, so be patient.

You will see the state of the Designer in the bottom left corner of the Designer with the details of
the connected device:

Files Variants Views Tree

Device details (ce12171c540f49040...)

m .
WYSIWYG status: Connected 1080 x 2009, scale = 3 (480 dpi)

The project template already contains a layout called MainPage.

You see that there is already an object, Buttonl, in the layout. We do not use it yet so we remove it.

Right click on the Buttonl object and click on 3 Cut to remove it.

Abstract Designer

‘Match Chosen Variant vH(Zhe»::

. But w1

Add View

M cut b

! Copy
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Now we will add the 2 Labels for the numbers.
In the Designer, add a Label.

Add View ‘ WYSIWYG Designer
AutoCompletekditText

Button
CheckBox

LUSTOMVIEW

EditText
HorizontalScrollView
ImageView

Label b
ListView

We see the Label with the default name Label1 in following windows:

Properties Abstract Designer
with its default at its default position and
Views Tree properties. default dimensions.

(MyFirstProgram) Visual Designer

I

ile  Add View WYSIWYG Designer Tools Windows

Event Name  Labell

[ -

g‘ Views Tree s w Q| | Properties s - B Abstract Designer -
& | Fiter Jel 0 Filter o |Match Chosen Variant 'HCheckAnchor5|
7 B
2 Activity 4 Main L]

@ Labell Name Labelt

'§ Type Label

5

3

=

Parent Activity v
4 Common Properties

Horizontal A.. €= =+ &=

Vertical Anc... T l I

Left 99 M
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Resize and move the Label with the red squares like this.

(MyFirstProgram) Visual Designer

Im

ile  Add View WYSIWYG Designer Tools Windows

Views Tree s » B || Properties s » J Abstract Designer

Filter o ﬂ Filter o |Match Chosen Variant v‘|Chv.=_~ckAn‘::h0rs|

Activity 4 Main =l @ . g
Label1 MName Labell * Lal 211

Type Label Y

Event Name  Labell

ueuep -1duss  |essuan - 1duos

Parent Activity hd

1Y

Commeon Properties

Horizontal A... €= =+ &=

Vertical Anc... T l I

Left 60 -
1003
Top 10 -
Width 60 v N
. =
Height 60 - J

The new properties Left, Top, Width and Height are directly updated in the Properties window.
You can also modify the Left, Top, Width and Height properties directly in the Properties window.

Let us change the properties of this first Label according to our requirements.
By default, the name is Label with a number, here Label1, let us change its name to IbINumber1.
The three letters 'Ibl' at the beginning mean 'Label’, and 'Numberl1' means the first number.

It is recommended to use meaningful names for views so we know directly what kind of view it is
and its purpose.

Fifter 2 Pressing the 'Return’ key or clicking elsewhere will update the
4 Main '~| name in the other windows and change the Event Name
roperty.
Name IbINumber1| H property
Main: Main module.
Name: Name of the view.
Type: Type of the view. In this case, Label, which is not editable.
Event Name: Generic name of the routines that handle the events of the Label.
Parent: Parent view the Label belongs to.

(MyFirstProgram) Visual Designer

File Add View WYSIWYG Designer Tools Windows

g Views Tree P[operties [IRASRSERTXNSTTERIRNERAIN ST IR | | Abstract Designer

'_G'; lcgg;er L@ | Fritter 0 |Match Chosen Variant

m

g Activity 4 Main - .
B IbINumber1

Mame IbINumber1 8INu.aber
Type Label

Event Name  IbINumber1

wenep - 1duag

Parent Activity -
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o w I Abstract
0, MatchCh T4 petter see the other properties we enlarge the Properties window.
o —

4 Common Properties

Horizontal Anchor - - hand
Vertical Anchor T 1 I
Left 60

Top 10

Width 60

Height 60

Padding

Enabled

Visible

Tag

Text 5

FontAwesome lcons
Material lcons
4 Text Properties
Typeface DEFAULT
Style NORMAL
Horizontal Alignment CENTER_HORIZONTAI
Vertical Alignment CENTER_VERTICAL

Size 36|
Text Color gt
Single Line |:|
Ellipsize NONE
4 Label Properties
4 Drawable ColorDrawable
Color gt
Corner Radius 0
Border Color [ #FF0O00000
Border Width 0

4

4

Let us check and change the other properties:

Left, Top, Width and Height are OK.
Or if the values are not the same you should change
them.

Enabled, Visible are OK

Tag, we leave empty.
Text, we set a default number, say 5

Typeface, Style are OK

Horizontal Alignment, we set to CENTER_HORIZONTAL
Vertical Alignment, we leave CENTER_VERTICAL.
Size, we set to 36

We leave all the other properties as they are.
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We need a second Label similar to the first one. Instead of adding a new one, we duplicate the first
one with the same properties. Only the Name and Left properties will change.

Right click in the Abstract Designer on IbiNumber1 and click on =~ Puplicate

Abstract Designer

‘Match Chosen Variant "”Check Anche
'
Add View

| X Cut Ctrl+X
C]

[} Copy Ctrl+C

Ef:l Paste Ctrl+V

Duplicate h Ctrl+D

% Undo Ctrl+Z

Abstract Designer

‘Match Chosen Variant

<)
i "

The new label covers the previous one.

Views Tree

[Fitter 2O
Activity
IbINumber1
Labell

We see the new label added in the Views Tree.
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Properties
Filter k£
4 Main
Name bINUMber2 Change its name to IbINumber2.
Type Label
Event Name IbINumber2
Parent Activity A

4 Common Properties

Harizontal Anchor - - -
Vertical Anchor I 1 I
. Change the Left property to 180.
Left 180) .
Top 10 A
Width 60 -
Height 60 -
Abstract Designer

|Match Chosen Variant

@ The new label with its new name and at its
. . new position

IsINumber . 8INu. aber

Now we add a 3rd Label for the math sign. We copy once again IbINumber1.
In the Abstract Designer right click on IbINumberl, click on ~ Puplicate

The new label covers IbINumberl.
= Lal 211 |mINumberz

Position it between the first two Labels and
change its name to IbiMathSign and its
Text property to '+'.

BINumber . BMz_aSigl MNumEer:

4 Main
MName IbIMathSign
Type Label
Event Name IbIMathSign Tag
Parent Activity A Text +
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Now let us add an EditText view.

Add View | WYSIWYG Designer
AutoCompleteEditText click on
Button :
CheckBox
EditText
HDriantaIScrclaliew
ImageView

4 Main

Name edtResult
Type EditText
Event Name edtResult
Parent Activity A
4 Common Properties
Horizontal Anchor -— - b d
Vertical Anchor T 1 I
Left 60 v
Top 70 -
Width 180 -
Height 60 -
Padding
Enabled
Visible
Tag
Text
4 Text Properties
Typeface DEFAULT A
Style NORMAL A
Horizontal Alignment CENTER_HORIZONTAI =
Vertical Alignment CENTER_VERTICAL hd
Size 30
Text Color bt Default v
Single Line
Password |:|
Input Type NUMBERS hd
Hint Text Enter result
Hint Color bt Default v
Wrap Text
Force Done |:|

edtl. sult

102 B4X Getting started

In the Designer | 29 View menu

EditText

|BINumberilibMathSignBINumber:

Position it below the three

. Labels and change its name to
edtResult. 'edt' Means
EditText and 'resu1t' forits
purpose.

Let us change these properties.
Name t0 edtResult

Horizontal Alignment 10 CENTER_HORIZONTAL

Size to 30
Input Type  t0 NUMBERS
Hint Text to Enter result

Setting Input Type to NUMBERS lets the user enter
only numbers.

Hint Text represents the text shown in the EditText
view if no text is entered.
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Now, let's add the Button which, when pressed, will either
check the result the user supplied as an answer, or will
Add View = WYSIWYG Designer  generate a new math problem, depending on the user's input.

AutoCompleteEditText
Button |}
CheckBox

Main - Visual Designer

a0 - 1duag '3
[3¢]

|BINumberilibMathSignBINumber:

Position it below the EditText view. Resize it
Ll and change following properties:

*  btni. tion

4 Main Set the properties like below.
N btnAction .
ame Name 10 btnAction
Type Button
Event Name bitnAction
Parent Activity A

4 Common Properties

Horizontal Anchor - - hand

Vertical Anchor T 1 I

Left 100 -

Top 140 -

Width 100 -

Height 60 -

Padding

Enabled

Visible

Tag

Text OK Text to OK (with aspace between O and K)
4 Text Properties

Typeface DEFAULT A

Style MNORMAL A

4

Haorizontal Alignment CENTER_HORIZONTAI

4

Vertical Alignment CENTER_VERTICAL

Size to 24
Size 24 e o
Text Color z Default -

Single Line |:|

Ellipsize NONE A
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4 Main
Name
Type
Event Name
Parent
4 Common Properties
Haorizontal Anchor
Vertical Anchor
Left
Top
Width
Height
Padding
Enabled
Visible
Tag

Text
4 Text Properties

Typeface
Style
Horizontal Alignment
Vertical Alignment
Size
Text Color
Single Line
Ellipsize
4 Label Properties
4 Drawable
Color
Corner Radius
Border Color

Border Width

IbiComments
Labe
IbiComments

Activity

210
200
80

& &

DEFAULT

NORMAL
CENTER_HORIZONTAI
CENTER_VERTICAL

20

Il #FF000000

[l

NONE

ColorDrawable
#FFFFFFFF

0

Il #FF0O00000

0

4

4

104 B4X Getting started

Let us add the last Label for the comments. Position it
below the Button and resize it.

Change the following properties:
Name t0 IblIComments

Horizontal Alignment CENTER_HORIZONTAL

Size to 20
Text Color  to #FF000000
We set the Text Color property to Black (#FF000000).

Color to #FFFFFFFF

By default, the Label background color is black, we
set it to white.
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Match Chosen Variant = Check Anche
(¢ > (¢
| BINumberliBMathSign
Ty
' The result will look like this in the Designer.
| edtResult
*  btnAction
100% .
IblCor..ments
th
—

1641 @ K& »
Activity

And on a device.

Samsung Galaxy S10

OK

IbIComments

Let us save the layout.

Layout - (MyFirstProgram) Visu

File | Add View WYSIWYG Desi |p the | Eile

T New
o

menu click on M Save to save it.

Open
B save Ctrl+S

Save As... %
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To write the routines for the project, we need to reference the Views in the code.
This can be done with the Generate Members tool in the Designer.

The Generate Members tool automatically generates references and subroutine frames.

In the ' 1°°'* | menu click on
Generate Members to open the

File AddView WYSIWYG Designer | Tools | Windows

v B Generate Members generator'
= Views Tree - %
'?r - Change Grid
Filter
g -l Send ToUl Cloud  F6

Generate Members (Target: Main)

Selected views will be declared in the globals sub.
Selected events will be added as subs.

b [ ] Activity
E btnAction
Click
[ ] LongClick
edtResult
IblComments
IbIMathSign
IbINumberT
IbINumber2

v v v v v

Select All Views | |Clear Selected| |Generate Members B4xXView

Here we find all the views added to the current layout.
We check all views and check the Click event for the btnAction Button.

Checking a view "~ ¥/ edtResult generates jts reference in the Globals Sub routine in the code.
This is needed to make the view recognized by the system and allow the autocomplete function.

Check the Vi BaXView box to make B4XViews.

Clicking on an event of a view ' Click generates the Sub frame for this event.

Sub btnAction_Click

End Sub

Click on |Generate Members| 1) qanerate the references and Sub frames.
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Now we go back to the IDE to enter the code.

We see on top, in the Class_Globals routine the declarations of the views we added in the Designer.
The first two lines were already there by default.

Sub Class_Globals
Private Root As B4XView
Private xui As XUI
Private btnAction As B4XView
Private edtResult As B4XView
Private 1blComments As B4XView
Private 1blMathSign As B4XView
Private 1blNumberl As B4XView
Private 1blNumber2 As B4XView
End Sub

First, we need our Activity to load our layout file.
This is already prepared in the “B4XPage_Created” sub we have the line
Root.LoadLayout("MainPage") which does it.

We want to generate a new problem as soon as the program starts. Therefore, we add a call to the
NewProblem subroutine.

Private Sub B4XPage_Created (Rootl As B4XView)
Root = Rootl
Root.LoadLayout("MainPage")

NewProblem

Note the NewProblem is in red meaning an error, ‘Undeclared variable ... in this case, meaning
that the system does not recognize this name.

Generating a new problem means generating two new random values between 1 and 9 (inclusive)
for Numberl and Number2, then showing the values using the IbINumberl and IbINumber2 ‘Text’
properties.

To do this we declare, in Sub Class_Globals, two variables for the two numbers.

Public Numberl, Number2 As Int
End Sub

And enter the 'NewProblem' Subroutine:

Private Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberil ' Displays Numberl in label lblNumberl
1blNumber2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result" & CRLF & "and click on OK"
edtResult.Text = "" ' Sets edtResult.Text to empty

End Sub

The function rRnd(1, 10) generates a random number from '1' (inclusive) to '10' (exclusive),
therefore beween ‘1’ and ‘9°.

The following line displays the comment in the 1blComments view:
1blComments.Text = "Enter the result" & CRLF & "and click on OK"

CRLF is the LineFeed character.
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Now we add the code for the Button click event.

We have two cases:

- When the Button text is equal to "O K" (with a space between O and K), it means that a new
problem is displayed, and the program is waiting for the user to enter a result and press the Button.
- When the Button text is equal to "NEW", it means that the user has entered a correct answer and
when the user clicks on the Button a new problem will be generated.

There is already a Button click event routine in the code.
You remember that there was the Buttonl object in the default layout.
Rename Buttonl_Click to btnAction_Click and add the code below.

Sub btnAction_Click
If btnAction.Text = "O K" Then
If edtResult.Text = "" Then
MsgboxAsync("No result entered","E R R O R")
Else
CheckResult
End If
Else
NewProblem
btnAction.Text = "0 K"
End If
End Sub

If btnAction.Text = "0 K" Then checks if the Button text equals "O K".

If yes then we check if the EditText is empty.
If yes, we display a MessageBox telling the user that there is no result in the EditText view.
If no, we check if the result is correct or if it is false.

If no then we generate a new problem, set the Button text to "O K" and clear the EditText view.

The last routine checks the result.

Sub CheckResult
If edtResult.Text = Numberl + Number2 Then
1blComments.Text = "G O O D result" & CRLF & "Click on NEW"
btnAction.Text = "N E W"
Else

1blComments.Text = "W R O N G result" & CRLF & "Enter a new result" & CRLF & "and click OK"
End If
End Sub

With If edtResult.Text = Numberl + Number2 Then we check if the entered result is correct.

If yes, we display in the IoblComments label the text below:
‘GO OD result
‘Click on NEW'
and we change the Button textto "N E W ".

If no, we display in the IblIComments label the text below:
‘W R O N G result'
'Enter a new result’
and click OK.
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On the left side of the editor you see a yellow line.
This means that the code was modified.

66 =Sub checkResult

67 If edtResult.Text =
68 1blcomments.Text
69 btnaction.Text =
70 Else

71 1blcomments.Text
72 End If

73 End Sub

If we click on ™ to save the project the yellow line becomes green showing a modified code but
already saved. You can also press Ctrl + S to save the project.

56 =Sub CheckResult

MyFirstProgram - B4A o7 If edtResult.Text
68 1blComments. Tex
File Edit Designer Project Ic &9 btnaction.Text -

70 Else

Dl 0 R

i 0 :E @aaoe 1blcomments.Tex
: 72 End If

MBS Save Project (Cirl+S) ' 73 End Sub

k. . A TTTTERE

If we leave the IDE and load it again the green line disappears.
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Let us now compile the program and transfer it to the Device.

In the IDE on top clickon * :

MyFirstProgram - B4A

File Edit Designer Project Tools Debug Windows Help

MU ME XA MM O -0 =2 = N
Rin 65

The program is going to be compiled.

Compiling debugger engine caode.  (3.18s)
Compiling generated Java code. (1.225)
Caonvert byte code - optimized dex. (0.475)
Packaging files. (0.21s)

Copying libraries resources  (0.01s)

Signing package file (debug key). (0.87s)
ZipAlign file.  (0.04s)

Installing file to device.

Cancel Close

When the Close button becomes enabled as in message box, above, the compiling and transfer is
finished.

. S |_ooking at the device, you should see something similar to the
Activity image, with different numbers.
6 + 9
Enter result
0K

The screenshot may look different depending on the device and the

Enter the result Android version.
and click on OK

Of course, we could make aesthetic improvements in the layout, but
this was not the main goal for the first program.

1 @) <
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Activity

OK

Enter the result
and click on OK

1 2 3

/ > 6

/ 8 9
0
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On a real device, you need to use the virtual keyboard.
Click on the EditText view to show the keyboard.

On some devices the current layout has the disadvantage
that the comment label is covered by the virtual
keyboard.

This will be improved in the next chapter,
'Second program’, where we create our own keyboard.
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The project is available in the SourceCode folder:
SourceCode\SecondProgramOIld\B4A\SecondProgram.b4a

7 + 8 Improvements to “ My first program”.

S We will add a numeric keyboard to the layout to avoid the use of

S the virtual keyboard.

and click on OK ) ) )
Copy the entire MyFirstProgam folder and rename it

“SecondProgram”. Rename the program files MyFirstProgram.b4a
- - to SecondProgram.b4a and MyFirstProgram.b4a.meta to

i i i ﬁ i SecondProgram.b4a.meta.
You could also rename the B4i and B4J programs.

o

Open this new program in the IDE.

ile Edit Designer

e W @

N
B

Project | Tools Debug Windows Help

11 @) <

We need to change the Package Name.

17 Add New Module »
+*. .-
0 Add Existing Modules -
In the IDE | 292t | menu.
X Rename Module
= Remove Module Click on  Build Configurations
Choose Icon

Build Configurations % Ctrl+B

Manifest Editor

Build Configurations

Configuration: Default -

Create New
Configuration Name: | Default Delet
elete
Package: b4a.SecondProgram Change the Package name to
Conditional Symbols b4a.SecondProgram.

Example: Full, NoAds

Click on .

|Cance|| l OK l
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Then we must change the ApplicationLabel on the very top of the code.

#Region Project Attributes
#ApplicationLabel: SecondProgram

We want to replace the edtResult EditText view by a new Label.

Run the Visual Designer. If you want you can already connect the device or an Emulator.
In the Abstract Designer, click on the edtResult view.

BINumberiieMathSignBliNumberz

Add View
. J{, Cut |} Ctrl+X
edtf.2sult ! Copy Ctrl+C

Right click on edtResult and click on 3 Cut

btnAction

Right click on IbINumber1 to select it.

- . = Click on Duplicate

SINL_iBer . »MathSignsINumber:

Add View »
J:L Cut Ctrl+X
|i| Copy Ctrl+C
* &1 Paste Ctrl+V
btnAction Duplicate b Ctrl+D
%  Undo Ctrl+Z

The new label covers IbINumber1l.

* Lal211 .»sMathSignsiINumber:
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|BINumber]i®MathSignBINumberz

Move it between the upper labels and the button
and resize it.

4 Main Modify the following properties:
Name IblResult Name to IblResult
Type Label
Event Name IblResult
Parent Activity A
4 Common Properties
Harizontal Anchaor -— - —
Vertical Anchor 1 l 1 Change the Left, Top, Width and Height properties if
Left 110 | they are not the same as in the image.
Top 60 -
Width 100 -
Height 50 v | Height to 50
Padding
Enabled
Visible
Tag
Text Text to " " blank character
FontAwesome lcons
Material lcons
4 Text Properties
Typeface DEFAULT A
Style MNORMAL A
Horizontal Alignment CENTER_HORIZONTAI =
Vertical Alignment CENTER_VERTICAL A
Size 36
Text Color Il #FF000000 ¥ TextColor  to Black #FF000000
Single Line |:|
Ellipsize NONE A
4 Label Properties
4 Drawable ColorDrawable A
Color #FFFFFFFF ~ Color to White #FFFFFFFF
Corner Radius . . Corner Radius to 5
Border Color Il #FF000000 -
Border Width 1 » . Border Width to 1
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BINumberiibMathSignBlINumbers

*  btnAction

IblComments

115

Properties
Filter o
4 Main ]
MName pnlKeyboard
Type Panel
Event Name pnlKeyboard
Parent Activity A
4 Panel Properties
Elevation 0

4 Drawable
Colar
Corner Radius
Border Color

Border Width

ColorDrawable
| #FFFFFFFF

0

[l #FF000000
0

4

Ll

B4X Getting started

Now we add a Panel for the keyboard buttons.

Position and resize it as in the image.

Change its Name to pniKeyboard
"pnl" for Panel, the view type.

Change
Color
Corner radius

to #FFFFFFFF white
to o
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*  bint_tion We will move the btnAction button from the
Activity to the pnlKeyboard Panel.

Click on btnAction.

IblComments

Properties

Filter jel

4 Main L=
Name binAction and in the Parent list click on PnlKeyboard
Type Button
Event Name btnAction

4 Common Properties | Activity

Horizontal Anchor

[ binARtion The button now belongs to the Panel.
. pnlKeyboard

. 5 o Now we rearrange the views to get Some more space
BINUmMBEr] eMathSigrisINumber: for the keyboard.

Set the Height property of the 4 Labels to 50 instead
of 60.

Set the Top property of label IbIResult to 60.

Set the Top property of label IbiComments to 120.
Set the Top property of panel pnikeyboard to 210.
Set the width property of panel pniKeyboard to 295.
Set the Height property of panel pniKeyboard to 180.

lblComments

*  btnAction

pnlKeyboard
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Right click on the pnikeyboard
and click on ~ Add View
And click on ~ Button

Add View > AutoCompleteEditText
X Cut Ctrl+X Button b

P TG

to add a new button.

* binAction

*  But)m The new button is added.

Properties

Filter 4 Change the following properties:
4 Main
btn0
Name : Name to btno
Type Button
Event Name btnEvent Event name {0 btnEvent
Parent pnlKeyboard A
4 Common Properties
Horizontal Anchor - - -
Vertical Anchor T 1 I
Left 0 o Left to 0
Top to 120
Top 120 T width to 55
Width 55 *  Height to 55
Height 55 h
Padding
Enabled
Visible
Tag 0 Tag to 0
Text to 0
Text 0

4 Text Properties
Typeface DEFAULT -
Style NORMAL A
Haorizontal Alignment CENTER_HORIZONTAL *

Vertical Alignment CENTER_VERTICAL A

Size 24 Size to 24
TextColor 10 Black #FF000000

Text Color B #FF0o00000 v
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4 Button Properties
Drawable

Pressed

Drawable

4 Button Properties
4 Drawable
4 Enabled Drawable
Color
Alpha Leve

Corner Radius

4 Button Properties
4 Drawable
4 Enabled Drawable
Corner radius
Orientation
First Color

Second Colar

4 Disabled Drawab...

Color
Alpha Leve
Corner Radius
Border Color
Border Width
4 Pressed Drawable
Corner radius
Orientation
First Color
Second Color

Pressed

i

DefaultDrawable

DefaultDrawable
StatelistDrawable

StatelistDrawable A

M

ColorDrawable

ColorDrawable
GradientDrawable

BitmapDrawable %

StatelistDrawable A

4

GradientDrawable
5 -
TOP_BOTTOM

#FFFFCTCT
I #FFFF4FAF -

4

4

ColorDrawable -
bt Default v
255

0

Il #FF000000
0

4

4

GradientDrawable

5 -
TOP_BOTTOM -
W #FFFFAFAF -

#FFFFCTCT -
[
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Now we want to change the button colors.

Click on StatelistDrawable

In Enabled Drawable
click on GradientDrawable )

Change the following properties:

Orientation  to
First Color
Second Color

TOP_BOTTOM

Pressed Drawable to GradientDrawable

Orientation to
First Color
Second Color

TOP_BOTTOM

If you have connected a device the button looks now like this.
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Now we duplicate btn0 and position the new one

Add View , | beside button btnO with a small space.
M Cut Ctrl+X . . . P——
Right click on btn0 and click on = Pupiicate -
! Copy Ctri+C
g1 Paste Ctrl+V
Duplicate b Ctrl+D
] %  Undo Ctrl+Z

* btn0 » b1

Move the new Button next to the previous one.

4 Main i i
Change the following properties:
Name btn1
Type Button Name to btnl
Event Name btnEvent
Parent pnlKeyboard A
Tag 1 Tag to 1
Text to 1
Text 1
And the result.
In the Abstract Designer and on the device.

* btn0 * btnl

Let us add 8 more Buttons and position them like in the image.

Change following properties:

-

Name btn2, btn3 , btn4 etc.
* DbtnAction Tag 2, 3 , 4 etc
Text 2, 3 , 4 etc

* bin5 * btnb |p= bin7 oo + btn9

* btn0 * btn1 * btn2 * btn3
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To create the BackSpace button, duplicate one of the
number buttons, and position it like in the image.

* btnBS .

L] L] L

btnAction
Resize and position btnAction.
Change the pnlKeyboard Color to Black #000000.

Change their Name, Tag, Text and Color properties as
below.

btnAction O K btnBS <
4 Main 4 Main
MName btnAction Name btnBS
Type Button Type Button
Event Name btnAction Event Name btnEvent
Parent pnlKeyboard A Parent pnlKeyboard hd
4 Common Properties 4 Common Properties
Horizontal Anchor — - — Horizontal Anchor - - -
Vertical Anchor 1 1 I Vertical Anchor T 1 I
Left 180 v Left 0 v
Top 0 v Top 0 v
Width 115 v Width 55 v
Height 55 v Height 55 -
Padding Padding
Enabled Enabled
Visible Visible
Tag Tag BS
Text OK Text <
4 Button Properties 4 Button Properties
4 Drawable StatelistDrawable - 4 Drawable StatelistDrawable -
4 Enabled Drawable GradientDrawable A 4 Enabled Drawable GradientDrawable -
Corner radius 5 v Corner radius 5 -
Orientation TOP_BOTTOM hd Orientation TOP_BOTTOM -
First Color #FFBFFFBF v First Color #FFCTCTFF v
Second Color [l #FFOA800A M Second Color [l #FF4F4FFF v
[* Disabled Drawab... ColorDrawable A I Disabled Drawab... ColorDrawable -
4 Pressed Drawable GradientDrawable A 4 Pressed Drawable GradientDrawable -
Corner radius 5 Corner radius 5
Orientation TOP_BOTTOM Orientation TOP_BOTTOM
First Color [l #FFOA800A First Color Il #FF4FAFFF
Second Color #FFBFFF8F Second Color #FFCTCTFF
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Another improvement is to center the objects on the screen.

For this, we add some code in the Designer Scripts in the Script-General window.

First, we ‘dock’ the Script — General window.
Click on Script — General.

And click on ~ Dock

Main - Visual Designer

File AddView WYSIWYG De | File AddView WYSIWYG Designer Tools Windows
LA LA
S Views Tree oo ~ 1 W Script - General e
=2 =t
E§ Filter 20 |o P XS == Float
2 Activi 2 1 AutoScaleA! Dock
= K = E Dock as Document
LIEN 10 PPN B |

D Xgl2e =% 3= P »

2

3 1lblMathsign.HorizontalCenter = 50%x ' centers the v:
4 1blNumberi.Right = lblMathsign.Left ' aligns the rij
5 1blNumber2.Left = lblMathSign.Right ' aligns the les
6 [lblResult.HorizontalCenter = 5@%x ' centers the v:
7 1lblComments.HorizontalCenter = 50%x ' centers the v:
8 pnlKeyboard.HorizontalCenter = 50%x ' centers the v:

Script - General | Script - Variant

'All variants script
AutoScaleAll

1blMathSign.HorizontalCenter = 50%x
1bIlNumberl.Right 1blMathSign.Left
1bIlNumber2.Left = 1blMathSign.Right
1blResult.HorizontalCenter = 50%x

1blComments.HorizontalCenter = 50%x
pnlKeyboard.HorizontalCenter = 50%x

centers the view on the middle of
aligns the right edge on the left
aligns the left edge on the right
centers the view on the middle of
centers the view on the middle of
centers the view on the middle of

the screen
edge
edge
the screen
the screen
the screen

The first two lines are added by default, we leave them.
'All variants script
AutoScaleAll

1blSigneMath.HorizontalCenter 50%x
HorizontalCenter centers a view horizontally on the screen at the given value, 50%x in our case,
which means in the middle of the screen.

1bINombrel.Right = 1lblSigneMath.Left
Aligns the right edge of 1b1Nombre1 on the left edge of 1b1SigneMath, positions 1b1Nombrel just
besides 1blsigneMath on the left.

1bIlNombre2.Left = 1lblSigneMath.Right
Aligns the left edge of 1b1Nombre2 on the right edge of 1b1SigneMath, positions 1blNombre2 just
besides 1b1signeMath on the right.
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In the Abstract Designer

122 B4X Getting started

The finished new layout.

leMathSignislNumber.

¢+ |blResult

btnAction

and on the device.

IbIComments

Now we will update the code.
First, we must replace the edtResult by IblResult because we replaced the EditText view by a Label.

3 ESub Class_Globals

18 Private xui As XUI
11 Private btnAction As BaAXView
12 Private dtResulf] As Baxview
13 Private 1b1(:*
14| private 1bIM egepesult As B4xView
15 Pr‘:_wate 1bIN (giobal variable)
16 Private 1blN
17 Find references
18 Public MNumbe Go to identifier
19 | End Sub
File | Edit | Designer Project Tools
%y | b Cut Ctrl+X
Cut Line Ctrl+Y
L
o ( Duplicate Line Ctrl+D
- |:|1 Copy Ctrl+C
Eﬂ Paste Ctrl+V
9  Undo Ctrl+Z
¢ Redo Ctrl+5hift+7
Move Line(s) Up Alt+Up
Move Line(s) Down Alt+Down
Find / Replace E=
P Quick Search Ctrl+F

Private Root As BaAXView

Double click on edtResult to

Wariable 'edtResult’ was not initialized. (warning #11) select it.

=

In the menu | B9t [ click on  Eind/Replace o press F3.



5.6 Second B4A program 123 B4X Getting started

Find / Replace X

2P Quick Find | &% Quick Replace

Find what:
edtResult

Replace with:
IbIResult Enter ‘IblResult’ in the Replace with field.

Look in:
Document -

+ | Find gptions

Eind Mext Replace

Replace All Click on Replace All

Now we write the routine that handles the Click events of the Buttons.
The Event Name for all buttons, except btnAction, is "btnEvent".

The routine name for the associated click event will be btnEvent_Click.
Enter the following code:

Sub btnEvent_Click

End Sub

We need to know what button raised the event. For this, we use the Sender object which is a special
object that holds the object reference of the view that generated the event in the event routine.

Sub btnEvent_Click To have access to the properties of the view that raised the
Private btnSender As Button event we declare a local variable
Private btnSender As Button.

btnSender = Sender And set btnSender = Sender.

Select btnSender.Tag Then, to differentiate between the backspace button and

Case "BS" the numeric buttons we use a Select / Case / End Select

Case Else structure and use the Tag property of the buttons.

End Select Remember, when we added the different buttons we
End Sub set their Tag property to BS, 0, 1, 2 etc.

Select btnSender.Tag sets the variable to test.

Case "BS" checks if it is the button with the "BS" tag value.

Case Else handles all the other buttons.
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Now we add the code for the numeric buttons.
We want to add the value of the button to the text in the IbIResult Label.

Select btnSender.Tag
Case "BS"
Case Else
1blResult.Text = 1blResult.Text & btnSender.Text
End Select
End Sub

This is done in this line
1blResult.Text = 1blResult.Text & btnSender.Text

The "&" character means concatenation, so we just append to the already existing text the value of
the Text property of the button that raised the event.

Now we add the code for the BackSpace button.
Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length >0 Then
1blResult.Text = 1lblResult.Text.SubString2(@, lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & btnSender.Text
End Select
End Sub

When clicking on the BS button we must remove the last character from the existing text in
IbIResult.

However, this is only valid if the length of the text is bigger than 0. This is checked with:
If 1blResult.Text.Length >0 Then

To remove the last character we use the SubString2 function.
1blResult.Text = 1blResult.Text.SubString2(0,1lblResult.Text.Length - 1)

SubString2(Beginindex, Endindex) extracts a new string beginning at Beginindex (inclusive) until
EndIndex (exclusive).

Now the whole routine is finished.

Sub btnEvent_Click
Private btnSender As Button

btnSender = Sender

Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length >0 Then
1blResult.Text = 1blResult.Text.SubString2(@,1lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & btnSender.Text
End Select
End Sub
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We can try to improve the user interface of the program by adding some colors to the IblIComments
Label.

Let us set:

- Yellow for a new problem

- Light Green for a GOOD answer

- Light Red  for a WRONG answer.

Let us first modify the NewProblem routine, where we add the line
lblComments.Color = Colors.RGB(255,235,128).

Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberil ' Displays Numberl in label 1blNumberl
1b1Number2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result" & CRLF & "and click on OK"
1blComments.Color = Colors.RGB(255,235,128) ' yellow color
1blResult.Text = "" ' Sets 1blResult.Text to empty

End Sub

And in the CheckResult routine we add lines 76 and 80.

Sub CheckResult
If 1blResult.Text = Numberl + Number2 Then
lblComments.Text = "G O O D result" & CRLF & "Click on NEW"

1lblComments.Color = Colors.RGB(128,255,128) ' light green color
btnAction.Text = "N E W"
Else
lblComments.Text = "W R O N G result" & CRLF & "Enter a new result" & CRLF & "and click OK"
1blComments.Color = Colors.RGB(255,128,128) ' light red color
End If
End Sub

Another improvement would be to hide the '0" button to avoid entering a leading '0'.
For this, we hide the button in the NewProblem subroutine in line btno.visible = False.

Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberl ' Displays Numberl in label 1lblNumberl
1blNumber2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result"” & CRLF & "and click on OK"
1blComments.Color = Colors.RGB(255,235,128) " yellow color
lblResult.Text = "" ' Sets 1blResult.Text to empty

btno.Visible = False
End Sub
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In addition, in the btnEvent_Click subroutine, we hide the button if the length of the text in
IbIResult is equal to zero and show it if the length is greater than zero, lines 98 to 102.

Sub btnEvent_Click
Private btnSender As Button

btnSender = Sender

Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length >0 Then
1blResult.Text = 1blResult.Text.SubString2(@,lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1blResult.Text & btnSender.Tag
End Select

If 1blResult.Text.Length = @ Then
btn@.Visible = False

Else
btne.Visible = True

End If
End Sub

As we are accessing btn0 in the code we need to declare it in the Globals routine.

Modify line 25 like below:

Private btnAction, btn@ As Button

Run the program to check the result.

17:39 @

Activity Activity
6 + 8 6 + 8
Enter the result LS L GOOD result
. Enter a new result -
and click on OK and click OK Click on NEW

— . - . —
5 6 7 8 9 5 6 7 8 9 5 6 7 8 9
D G G S S 1 1 1 1 1 1 1 1 |
1 2 3 4 o 1 2 3 4 0 1 2 3 4
G S S S G G G S 1 1 1 ]
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6 Getting started B4i

This chapter is becoming obsolete it is only useful if you want to develop only with B4i.
It will be removed in a future edition.

It is recommended to use B4XPages, even for mono-platform projects.

If you have already installed B4i in chapter 2 no need to go through this one!

The B4i language is similar to Visual Basic and B4A language.

B4i compiled applications are native iOS applications; there are no extra runtimes or dependencies.
Unlike other IDE’s, B4i is 100% focused on iOS.

B4i includes a powerful GUI designer, built-in support for multiple screens and orientations.

You can develop and debug with a real device.

I0S 7 and above are supported.

What you need:
e The B4i program, this is a Windows program running on a PC.
The Java SDK on the PC, free.
An Apple developer license, cost 99% per year.
A device for testing.
The Basi4i-Bridge program on the device, free.
A Mac builder to compile the program, this be either.
o A Mac computer with the Mac Builder program, on local wifi.
o The hosted Mac Builder service over Internet, cost 26$ per year.
e A Mac computer or a MacInCloud service to distribute the program.

Links to tutorials in the forum:
Local Mac Builder Installation
Creating a certificate and provisioning profile
Installing B4i-Bridge and debugqging first app



http://www.b4x.com/android/forum/threads/local-mac-builder-installation.46402/
http://www.b4x.com/android/forum/threads/creating-a-certificate-and-provisioning-profile.45880/
http://www.b4x.com/android/forum/threads/installing-b4i-bridge-and-debugging-first-app.45871/
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The most up to date installation instructions are in the forum at this link: www.b4x.com/b4i.html.
Please, follow the instructions there!

If you have not yet installed Java, look at the B4A installation instructions:
www.b4x.com/b4a.html.

Download and install the B4i file on your computer.

Copy the license file b4i-license.txt to the B4i folder and to a safe place on the computer for backup.
Note that this is not a text file, do not open it with a text editor.

When you first run B4i you will be asked to enter your e-mail address, the one you used when you
purchased it B4i.
You find it also in the mail you received with the B4i file.

Registration E

‘@ Please enter the email address used when purchasing B4i.
‘&Y' Contact support@basicdppc.com if you require any assistance.

Enter the e-mail address.

Fd B

Registration

Email address:

| L Ok | [ Cocel |

You get a confirmation window that B4i is registered.

Contact support@basic4ppc.com if you require any assistance.



http://www.b4x.com/b4i.html
http://www.b4x.com/b4a.html
mailto:support@basic4ppc.com
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6.1.2 Mac Builder installation

10S compilation requires an Apple Mac computer. Developers have two options with B4i:
e Use a local Mac machine connected over the local network.
For this you should also download the Mac builder and install it.

e Use our hosted builder rental service. Hosted Mac Builder installation.
The builder service allows you to develop iOS applications without a Mac computer.
All of the development steps can be done with the builder service except of the final step
which is uploading the application to Apple App Store. This step requires a Mac or a service
such as MacInCloud.
Note that the builder is currently limited to projects of up to 15mb.

Link to the tutorial in the forum: Local Mac Builder Installation.

These instructions explain how to install the builder on a local Mac machine.

1. Install Java JDK 11 or 8: follow the instruction here: https://www.b4x.com/b4a.html
2. Install Xcode 6.

3. Download and unzip the B4i-Builder.

4. Open a terminal and navigate to B4i-Builder folder.

5. Run it with: java -jar B4iBuildServer.jar

6. Set the builder IP address in the IDE under Tools - Build Server - Server Settings

Notes & Tips

- By default ports numbers 51041 (http) and 51042 (https) are used.

- The firewall should be either disabled or allow incoming connections on these two ports.

- You can test that the server is running by going to the following link: http://<server ip>:51041/test
- You can kill the server with: http://<server ip>:51041/kill

- It is recommended to set your Mac server ip address to a static address. This can be done in your
router settings or in the Mac under Network settings.

- A single Mac builder can serve multiple developers as long as they are all connected to the same
local network. Note that you are not allowed to host builders for developers outside of your
organization.

Multiple IPs.

When the server is started it takes the first IP address reported by the OS and uses it as its own IP
address. You can see this address in the server messages.

In most cases this is the correct address. However if it is not the correct IP address then the server
will not be usable.

In that case you need to explicitly set the correct address:

- Open the key folder and delete all files.

- Edit key.txt and change it to: manuel:<correct ip address>

For example:
manual:192.168.0.199


http://www.b4x.com/android/forum/threads/local-mac-builder-installation.46402/
http://www.b4x.com/android/forum/threads/local-mac-builder-installation.46402/
https://www.b4x.com/b4a.html
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If you have bought the hosted Mac builder service you got a mail with your user ID.

You must enter it in the IDE.

Tools | Debug Windows Help

|DE Options 3 r a =9 |Debug v‘ E
@ Device IP Address 3

Build Server » Server Settings

Clean Files Folder (unused files) Build B4i-Bridge App D}

Clean project Ctrl+P Build Release App
p2l Configure Paths Build Simulator Release App
=0  Private Sign Key Download Last Build
.?»:l: Color Picker Compile To Library Alt+5
Icon Picker Create Push Store 4

Upload App To iTunes Connect

Enter the ID.

i Build Server Settings X i Build Server Settings X
User Id: |)00000c | User Id: ‘)00000( ‘
["FUse Hosted Buildet | | (Prefer Secondary) || V] Use Hosted Buildet [ ] (Prefer Secondary)
Server Ip: 192.168.0.100 ||| server ip: 192.168.0.100 |
Server Port (https): |51U*42 | Server Port (https): \ 51042 \
Debug Architecture: O 32-bit @ 64-bit Debug Architecture: O 32-bit ® 64-bit
|:| Use Apple Configurator to install |:| Use Apple Configurator to install

|Cancel | | OK | | Cancel | OK |

Don’t forget to check Use Hosted Builder
if you use the Hosted Builder Service!
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Then you need to configure the different paths in the IDE.

i B4i
File Edit Designer Project Tools | Debug Windows Help
e WA DYoo IDE Options
= & Device IP Address
== Main X
Build Server
1 'Code moduld Clean Files Folder (unused files)
2 EIERegicm Prg Clean project Ctrl+P
° Configure Paths
10 =Sub Process_ %
11 'These glq =@ Private Sign Key
12 ‘Public wve P, ]
13 Public App %+ Color Picker

Run the IDE.

In the Tools menu click on
Configure Paths.

| Paths Configuration

X

javacexe ‘ C\ava11\bin\javac.exe

| ‘Browse‘

Usually found under C\Program Files\Java\jdk1.8.x_xx\bin

Keys Folder \ D:\B4i\Keys

| ‘Browse‘

A folder for the keys related files.

Additional Libraries ‘ D:AB4X\AdditionalLibraries

| ‘Browse‘

internal libraries folder.

(optional) A folder where libraries will be searched for, in addition to the

Shared Modules ‘

| ‘Browse‘

to the project folder.

(optional) A folder where code modules will be searched for, in addition

 Cancel | | Ok |

javac.exe:
Enter the folder of the javac.exe file.

Keys folder:
Create a special folder for the Keys, for example C:\B4i\Keys.
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6.2.1 Configure Additional libraries folder

It is recommended to create a specific folder for Additional libraries.

B4A utilizes two types of libraries:
e Standard libraries, which come with B4A and are located in the
Libraries folder of B4A.
These libraries are automatically updated when you install a new version of B4A.
e Additional libraries, which are not part of B4A, and are mostly written by members. These
libraries should be saved in a specific folder different from the standard libraries folder.

For the additional libraries it is necessary to setup a special folder to save them somewhere else.
This folder must have following structure:

W AdditionalLibraries

B4A Folder for B4A additional libraries.
B4i Folder for B4i additional libraries.
B4) Folder for B4J additional libraries.
B4R Folder for B4R additional libraries.
B4X Folder for B4X libraries.
B4XlibXMLFiles Folder for B4X libraries XML files.

One subfolder for each product: B4A, B4i, B4J, B4R and another B4X for B4X libraries.

When you install a new version of a B4X product, all standard libraries are automatically updated,
but the additional libraries are not included. The advantage of the special folder is that you don't
need to care about them because this folder is not affected when you install the new version of B4X.
The additional libraries are not systematically updated with new version of B4X.

When the IDE starts, it looks first for the available libraries in the Libraries folder of B4X and then
in the additional libraries folders.

In my system, | added a B4XIlibXMLFiles folder for XML help files.
The standard and additional libraries have an XML file. B4X Libraies not.

But, if you use the B4X Help Viewer you would be interested in having these help files if they are
available. The B4X Help Viewer is explained in the B4X Help tools booklet.

Shared modules:

Create a specific folder for shared modules, for example C:\B4J\SharedModules.

Module files can be shared between different projects and must therefore be saved in a specific
folder.

Libraries and modules are explained in the B4X Language booklet.



https://www.b4x.com/guides/B4XLanguage.html#pf5b
https://www.b4x.com/android/forum/threads/b4x-help-viewer.46969/#content
https://www.b4x.com/guides/B4XHelpTools.html#pf12
https://www.b4x.com/guides/B4XLanguage.html#pf57
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6.3 Creating a certificate and provisioning profile

Don't panic!
While this process can be a bit annoying it is not too complicated and you can always delete the
keys and start from scratch (which is not always the case in Android).

Note that you must first register with Apple as an iOS developer (costs $99 per year).
The whole process is done on a Windows computer.

In order to install an app on an iOS device you need to create a certificate and a provisioning
profile.

The certificate is used to sign the application. The provisioning profile, which is tied to a specific
certificate, includes a list of devices that this app can be installed on.

The video shows the steps required for creating and downloading a certificate and provisioning
profile.

There are two steps which are not shown in the video and are also required before you can create a
provisioning profile:

- Create an App ID. This step is quite simple. Just make sure that you create a wildcard id.
- Add one or more devices. You will need to find the devices UDID for that.

Link to the tutorial in the forum: Creating a certificate and provisioning profile.

6.3.1 UDID

Devices are recognized by their UDIDs. There are two ways to get the device UDID:
1. IfiTunes is installed then you can find it in iTunes.
The first time, connect your device with the USB cable to the computer.

Run iTunes, you should see on top this icon [J . It can take a while before you see it.

>

Fichier Modifier Présentation Commandes Store Aide

@ R H O - [

O~
Cal



http://www.b4x.com/android/forum/threads/creating-a-certificate-and-provisioning-profile.45880/
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Clickon [J and you get this screen:

.j - C? rl
<« D » O S
Fichier Modifier Présentation Commandes Store Aide
ﬂ H [ eee D iPhone de |
iPhone de KChristl A iPh e
96 % )+ ‘rhone

Réglages -~

Capacité : 124 Go

A — Numéro de téléphone : +41 79 819 20 04
) Numéro de série :| C35NJ921G5MN
M Musiaue
Now click on |C35N192165MN | to get the UDID.
iPhone 6

Capacité : 12.14 Go
Numéro de téléphone : +41 79 819 20 04
UDID : 83143A54052FS8EEDA81C3A0F0812B4AEGETFBEBS

Right click on 83143A54052FBEEDABIC3A0F0812B4AEGETFSEBS 15 copy the UDID.

UDID : 83143A54052F8EE[ "~ =" "=="=*="**T6E7F8EBS
Copier

2. Use an online service such as this one: http://get.udid.io/

Main steps:

=

Set a new keys folder in the IDE.

Create a key by choosing Tools - Private Sign Key

3. Create and download the certificate as demonstrated in the video. You will need to upload
the CSR file that was created in step 2.

N

Note that you can choose either iOS App Development or App Store and Ad Hoc in the
certificate page.
4. Create and download a provisioning profile.


http://get.udid.io/
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B4i-Bridge is an application that you install on the device.

It has three purposes:
1. Launch the installation process when needed.
2. Run the installed app (when installation is not needed).
3. The bridge is also the WYSIWYG visual designer.

You need to install B4i-Bridge once. It is done from the device browser.

Link to the tutorial in the forum: Installing B4i-Bridge and debuqgqing first app.

Open Safari (device browser) and navigate to: www.b4x.com/ca.pem
Follow the instructions.
You can see at any time the profile in Settings / General / Profile.

Inthe ' ™°' | menu click on Build Server ang click on  Build B4i-Bridge App -

Tools | Debug  Windows Help

IDE Options rE. G @ = ® |Debug -
& Device IP Address 3
Build Server » Server Settings
Clean Files Folder (unused files) Build B4i-Bridge App
Clean project Ctrl+P Build Release App %
D'f_'l Configure Paths Build Simulator Release App
=0 Private Sign Key Download Last Build
&, Color Picker Compile To Library Alt+5
Icon Picker Create Push Store >
Upload App To iTunes Connect

i Compile (Build: Default) X

B4i version: 3.00 o ) )
Parsing code. (0.005) You get the compilation window with a

Compiling code.  (0.02s) -
Building designer app. (0019 code for Safari (see next chapter).

Building Xcode project  (0.11s)

Sending data to remote compiler.  (5.91s)
Open mobile Safari and navigate to:|63.135.1?0.51:51041,'1 abcdefg |

Then click on the Install button.

Troubleshooting: o The code you see in the red rectangle
1. Make sure that B4l certificate is installed (www.b4dx.com/ca.pem). . . I
2. Make sure that the provisioning file includes the target device UDID. wi ” be dlﬁerent-

3. Check the link for typos.
Completed successfully.

Cancel Close



http://www.b4x.com/android/forum/threads/installing-b4i-bridge-and-debugging-first-app.45871/
http://www.b4x.com/ca.pem
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Open Safari on the device

e — @ w=  Enter the code in the search box on top.
63.135.170.51:51041/beta580 Annuler
» T 13:49 @ 99 % .-
63.135.170.51 ¢

This screen will appear.

Click on the button to download your latest build:
Product Name: B4i-Bridge
Build Time: 3 minutes ago

P Click on
/// \'\\ ,/’7A7‘\
/ N\ / N
( \ / \
| | \
| [Install App J \Install App/;
\ g / \ = //

63.135.170.51 souhaiterait

installer « B4i-Bridge » . ] .
Click on '™ 5 install it.

Annuler Installer

Close Safari.

Click on this B4i-Bridge icon ES&EEEE on the device, you will see the installing animation and

finally the B4i-Bridge icon &=

Tips:

- You don't need to wait for the installation animation to complete. Once the animation starts you
can click on the app icon.

- If the installation is stuck in the "waiting" step for more than 10 or 15 seconds then uninstall it and
install it again.

- B4i-Bridge must be in the foreground for it to be able to start an installation or to run the
application. In most cases it will be in the foreground automatically. If it is not in the foreground
then you need to click on it to bring it to the foreground.
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6.7 My first B4i program (MyFirstProgram.b4i)

Let us write our first B4i program. The suggested program is a math trainer for kids.

The project is a B4XPages project available in the SourceCode folder shipped with this booklet:
SourceCode\MyFirstProgramOIld\B4i\MyFirstProgram.b4i

» T 11:56 ) 100 % 4

Page

x|

Enter the result
and click on OK

On the screen, we will have:

- 2 Labels displaying randomly generated numbers (between 1 and 9)

- 1 Label with the math sign (+)

- 1 TextField where the user must enter the result

- 1 Button, used to either confirm when the user has finished entering the result or generate a new
calculation.

- 1 Label with a comment about the result.

Ini0S:

- Label is an object to show text.

- TextField is an object allowing the user to enter text.
- Button is an object allowing user actions.

We will design the layout of the user interface with the Designer, the Abstract Designer and on a
Device and go step by step through the whole process.

The Designer manages the different objects of the interface.

The AbstractDesigner shows the positions and sizes of the objects and allows moving or resizing
them on the screen.

On the Device we see the real result.
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B4l

Runthe IDE & __ |

When you open the IDE everything is empty.

| B4i Search (Ctr{+F) e = O
File Edit Designer Project Tools Debug Windows Help
Al - v v ® |Debug | <

Click on the New button or click on New in the Files menu.

| B4i | B4i
File Edit Designer Project File | Edit Designer Project
Al N D New %
@ Open
MNew Project .
. H save
| B4i

File Edit Designer Project
el -
&4 B4XPages

B4XTurtle

Default

X2 Game

You are shown four possibilities.

e B4XPages B4X cross-platform project.
These are explained in detail in the B4XPages Cross-platform Booklet.
e B4XTurtle B4X Turtle project, a specific library.
These are explained in the forum
B4XTurtle - Library for teachers and parents.
e Default B4A ‘standard’ project
e X2 Game X2 Game project.
X2 Games are explained in the forum.
[B4X] X2 / XUI2D (Box2D) - Game engine.

File Edit Designer
e W B For our project we could select either B4XPages or Default.

& B4XPages
B4XTurtle
Default
X2 Game We want to develop a B4XPages project therefore we select B4XPages.

[%\ B4XPages projects are explained in the
B4XPages Cross-platform projects booklet.

Logs + @ X



https://www.b4x.com/guides/B4XPagesCrossPlatformProjects.html
https://www.b4x.com/android/forum/threads/%F0%9F%90%A2-b4xturtle-library-for-teachers-and-parents.116699/
https://www.b4x.com/android/forum/threads/b4x-x2-xui2d-box2d-game-engine.95208/#content
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You are asked to save the project.

B4X Getting started

| New Project - B4XPages

Project Folder | p:\B4XPages \MyFirstProgram |prowse

Project Name | MyFirstProgram|

|7| Create New Folder

Cancel

X

Enter MyFirstProgram in the Project Name field.
Enter the Project Folder name. You can enter any folder for that. | use D:\B4XPages\ as the generic
folder for B4XPages projects.

Check || Create New Folder tg create a new folder.

Click on .

i MyfFi...

Eile Edit

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

b2 B Pd¥aA2e RO -0

M VETNI (73 B4XMainPage X

@ B4XPage_Created

B4XPage_Crea' || Button1_Click Class_Globals Initialize Application_5tz | M
B4XMainPage (c || BAXMainPage (c || B4XMainPage (c || B4XMainPage (c || Main (ctrl + 5) Vi

Designer Project Tools Debug Windows Help

% | Z€ 3= » O De

-lPublic Sub Initialize
' B4XPages.GetManager.LogEvents = True
End Sub

'This event will be called once, before the page becomes vic
-IPrivate Sub B4XPage_Created (Rootl As Baxview)
Root = Rootl
Root.LoadLayout("MainPage")
End Sub

'You can see the list of page related events in the B4XPages
-IPrivate Sub Buttonl_click

xui.MsgboxaAsync("Hello world!", "B4x")
End Sub

Data (D) > B4i * MyFirstProgram

Now you see the template
for a new B4i project.

Nom a
You may also have a look in the Files Explorer.
Files And you will see that the project, is saved in the
Objects D:\B4i\MyFirstProgram folder.

“ MyFirstProgram.b4i

|j MyFirstProgram.bdi.meta
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Set the Package Name.
Each program needs a package name.

Project | Tools Debug Windows Help
0 Add New Module 3
0 Add Existing Modules

Rename Module

Remove Module

Build Configurations % Ctrl+B

»  Compile & Run F5

This window appears:

| Build Configurations

Configuration: Default s
Configuration Name: | Default
Package: b4i.example

Conditional Symbols

Example: Full, NoAds

Cancel

Create N

Delete

ew

B4X Getting started

The default name is b4i.example. We will change it to anywheresoftware.b4i.MyFirstProgram.

| Build Configurations

Configuration: Default

Configuration Name: | Default

Package: anywheresoftware.b4i.MyFirstProgram

Conditional Symbols

Example: Full, NoAds

X

Create New

Delete

Cancel
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Set the Application Label.
The Application label is the name of the program that will be shown on the device blow the icon.

On top of the code screen you see the ‘region’ Project Attributes.

) ; 1 'Code module
Regions are code parts which can be collapsed or sfRegion Project Attributes |
extended. 9
1 'Code module
2 F#Region Project Attributes
Clicking on = will expand the Region. 3 #ApplicationLabel: B4i Exa
Clicking on =1 will collapse the Region. 4 #Version: 1.0.0
5 'Orientation possible valu
6 #iPhoneOrientations: Portr
7 #iPadOrientations: Portrai
2 | #End Region

Regions are explained in the chapter #Regions in the B4X IDE booklet.

#Region Project Attributes
#ApplicationLabel: B4i Example
#Version: 1.0.0
'Orientation possible values: Portrait, LandscapelLeft, LandscapeRight and
PortraitUpsideDown
#iPhoneOrientations: Portrait, LandscapelLeft, LandscapeRight
#iPadOrientations: Portrait, Landscapeleft, LandscapeRight, PortraitUpsideDown
#Target: iPhone, iPad
#ATSEnabled: True
#MinVersion: 7
#End Region

The default name is B4i Example, but we will change it to MyFirstProgram for naming consistency.
Change this line: #ApplicationLabel: B4i Example 10 #ApplicationlLabel: MyFirstProgram

The other attributes are explained in chapter Code header Project Attributes / Activity Attributes in
the B4X IDE booklet.

Then remove this code, it is only an example.

Sub Buttonl_Click
xui.MsgboxAsync("Hello world!", "B4X")
End Sub


https://www.b4x.com/guides/B4XIDE.html#pf30
https://www.b4x.com/guides/B4XIDE.html#pf2b
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In the IDE run Build B4i-Bridge App.
IDE menu | Too!s | ; | BuildServer , Build B4i-Bridge App

Tools | Debug Windows Help

|DE Options bl O |Debug - |
& Device IP Address 3
Build Server 3 Server Settings
Clean Files Folder {unused files) Build B4i-Bridge App
, Clean project Ctrl+P Build Release App
| 82 Configure Paths Build Simulator Releaselﬁ}pp

You get this screen.

| Compile (Build: Default) X

>ending data to remote compiler.  (b.39s)
Open mobile Safari and navigate to: 208.52.154.96:51041/ad2xxds
Then click on the Install button.
Troubleshooting:
1. Make sure that B4I certificate is installed (www.b4x.com/ca.pem).
2. Make sure that the provisioning file includes the target device UDID.
3. Check the link for typos.
Completed successfully.

Cancel Close

On the device run B4i-Bridge ESEEEEN.

On the screen you see the IP address of the device, yours is probably not the same.

IP address 192.168.1.130
Waiting for IDE to connect to B4i-Bridge...

In the IDE click on Tools / @ Device IP Address / Mew IP

Tools | Debug Windows Help

IDE Options | O || Debug
@ Device IP Address > New IP % ‘
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Enter the IP address:

i Enter device IP address X

IP address (displayed in B4i-Bridge application):

192.168.1.13 Cancel

Click on .

You will see this screen on the device (only the upper part is shown).

SIM verrouillée = 2 ¥ 96% ) 4

B4i-Bridge

In the IDE open the Designer.
Designer | Project Tools

| Open Designer :

Wait until the Designer is ready.
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The Designer looks like this.

i Paget - (MyFirstProgram1) Visual Designer - [m] X
File AddView Tools Windows
Views Tree oo ~ | | Properties s + @ Abstract Designer -
i 5@ Fie 5 | Match Cnosen variant -/ check Anchors|
Main 4 Main Properties [] @
Button1 Handle Resize...
Background Col... | #FFFSF5F5 - Y
Page Title Page
Page Prompt
Hide Back Button || +  Buttonl
4 Top Right Buttons
b Top Right #1
b Top Right #2
100%
b Top Right #3
2
Handle Resize Event [<] +
If true then the layout will be adjusted 5
automatically when the parent is resized.
Files Variants Views Tree Should be True unless you change the 1./
SCIIDE — GENEIAL 00 R 0 .
P X@ o= E|EE L.
1 "All variants script
2 AutoScaleall
3
Script - General | Script - Variant E| |:|

atus: Connected

Note that in the bottom left corner of the Designer window you see the connection status:
Device details (192.168.1.130)

= WYSIWYG status: Connected e _ ) .
S 375 x 667, scale = 1 (160 dpi)

You may see

WYSIWYG status: Trying to connect. Make sure that B4i-Bridge is started (192.168.1.130)

if the device is not connected.

With the Designer we have also the Abstract Designer which shows the layout not exactly
WYSIWYG but the positions and size of the different objects.
Only the top of the image is shown.

Abstract Designer -

Match Chosen Variant "E(Zheck Anchorsl

The dark gray area represents the screen area of the connected device.
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There are different windows:

The Designer is explained in detail in the B4X Visual Designer booklet.

Views Tree shows all views as a tree.

Properties shows all properties of the selected view.
Abstract Designer shows the views on a screen
Script - General allows to ‘fine tune’ the layouts.

The project template already contains a layout called Pagel.

B4X Getting started

You see that there is already an object, Buttonl, in the layout. We do not use it so we remove it.

Right click on the Button1 object and click on &6 Cut

Add View

% Cut lh
! Copy
|‘;f:| Paste

to remove it.


https://www.b4x.com/guides/B4XVisualDesigner.html
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Now we will add the 2 Labels for the numbers.
In the Designer, add a Label.

Add View | Tools Windows

Activitylndicator

Button
CustomView
DatePicker

ImageView

Label h
Panel

The label appears in the Abstract Designer, in the Views Tree window and its default properties are
listed in the Properties window.

i Visual Designer

File AddView Tools Windows

Properties o w B
Fitter L@ Fiter jol
Main 4 Main =
Labell Name Label1
Type Label
Event Name Label1
Parent Main v

4 Common Properties
Horizontal Anch... += = =

Vertical Anchor

Left 100 -

Resize and move the Label with the red squares
like this.

SIM verrouillée = 18:46 J % 100% ) +
(Bridge) Page You can follow the layout on the device.

At the moment we see Labell.
The background color is by default transparent.
Labell Labell is the default name of the Label.
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The new properties Left, Top, Width and Height are directly
updated in the Properties window.

lter * You can also modify the Left, Top, Width and Height
4 Main properties directly in the Properties window.

MName Labell

Type Labe

Event Name Labell

Parent Main v

4 Common Properties

Horizontal Anc... = =+ &=
Vertical Anchor 1 1 1 Let us change the properties of this first Label according to
our requirements.
Left 80 v By default, the name is Label with a number, here Labell,
Top 40 v let us change its name to IbINumber1.
Width 50 - The three letters 'lolI' at the beginning mean 'Label’, and
Height 0 . 'N_umberl' means the first r]urr]per. .
It is recommended to use significant names for views so we
Visible know directly what kind of view it is and its purpose.

Tag
Background Co... #00FFFFFE

4

Alpha Level 1.0

Pressing the 'Return’ key or clicking elsewhere will also
change the Event Name property.

4 Main
Name IbINumber1|
Type Labe
Event Name Labell
Parent Main bt

We have now:
Main: Main module.
Name: Name of the view.
Name IbINumberd Type: Type o_f the view. In this case, Label,
which is not editable.
Type Labe Event Name: Generic name of the routines that handle
Event Name IbINumber the events of the Label.
Parent Main - Parent: Parent view the Label belongs to.

Main in this case
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4 Common Properties Let us check and change the other properties:
Horizontal Anc... 4= =% =
Vertical Anchor 1 1 I
Left 80 -
Top 40 A ) )
) Set Left, Top, Width and Height to the values in the picture.
Width 50 -
Height 50 -
Visible
Tag Visible is checked.
Background Co... | #00FFFFFF -
Alpha Level 1.0
4 Border Properties
Border Colar . #000000 v
) We leave the default colors.
Border Width 0
Corner Radius 0
4 Label Properties
Text 5
FontAwesome |...
Material lcons Text setto 5
4 Font
Font DEFAULT v
Size 36 We leave the default Font.
Text Size, we set it to 36.
Text Colar |Z Default -
Multiline L]
Adjust Font Siz... [ ]
) Set Text Alignment to Center.
Text Alignment  Center v

11:01 @ 93 % >4

(Bridge) Page

5

And the result in the Abstract Designer and on the device.
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We need a second Label similar to the first one. Instead of adding a new one, we copy the first one
with the same properties. Only the Name and Left properties will change.

Add View

a{, Cut
! Copy
Ef:l Paste
Duplicate |}
% Undo
Views Tree seesnmmmmmmmmess  w O
Filter
Main
IbINumber1
Labell
4 Main
Name IbINumber2
Type Label
Event Name IbINumber2
Parent Main hd

Horizontal Anc...
Vertical Anchor
Left

Top

Width

Height

Visible

Tag

Background Co...

Alpha Level

Border Color

Border Width

Corner Radius

4 Common Properties

— —
T !

180

40

50

50

" #0OFFFFFF
1.0

4 Border Properties

Il #000000
0
0

4

4

Right click on IbINumberl and click on
buplicate i the popup menu.

Ctrl+X
Ctrl+C
Ctrl+V
Ctrl+D The new label covers the duplicated one.
Ctrl+Z

In the left part, in the Views Tree, you see the different views.
o0 The new label Labell is added.

Let us position the new Label and change its name to
IbINumber2.

Change the name to IbINumber2.

The Left property to 180.

And the result in the Abstract Designer

D umber #WNumber

and on the device.

»T 11:16 & 98 % 4

(Bridge) Page

5 S
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Let us now add a 3rd Label for the math sign. We copy once again IbINumberl.
Right click on IbINumber1 in the Abstract Designer and click ~ PuPlicate  on in the popup menu.

The new label covers IbINumber1.
oal =11 WMumber

Position it between the first two Labels and change its name to IbIMathSign, its
Text property to '+'.

1:18 @ 99 % 4

(Bridge) Page

5 + 5

pMNumbe. BVE _hSit _HNBmBbEr

And the result in the Abstract Designer and on the device.

Add View | Tools Windows

Activitylndicator

Button Now let us add a TextField view.

CustomView .
: In the Designer = 299 Ve | meny
DatePicker
TextField

ImageView click on
Label

Panel

Picker
ProgressView
ScrollView
SegmentedControl
Slider

Stepper

Switch

TextField

TextView h
WebView

Position it below the three Labels and change its name to txfResult.
'txf means TextField and 'Result' for its purpose.
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4 Main
Name
Type
Event Name

Parent

Horizontal Anc...
Vertical Anchor
Left

Top

Width

Height

Visible

Tag

Background Co...
Alpha Level

Border Color

Border Width

Corner Radius
4 Text Properties

Text
4 Font
Font
Size
Text Color

Text Alignment

Hint Text
Border Style
Adjust Font Siz...
Show Clear But...
Enabled

Autocorrection...
SpellCheck Mo...
Autocapitalizat...
Keyboard Type
Keyboard App...
Return Key
Password Mode

tufResult
TextField
tufResult

Main hd

4 Common Properties

4 Border Properties

— — —
70 v
100 v
170 v
50 v

#00OFFFFFF v
1.0
Il 000000 v
1
0
DEFAULT v
30
B Default -
Center

4 TextField Properties

Enter result

ROUNDEDRECT ~

4 Text Input Properties

L]

DEFAULT v
DEFAULT v
NONE v

NUMBER_PAD  ~

DEFAULT v
DEFAULT v
0

151 B4X Getting started

Change these properties.
Name to txfResult

Left, Top, Width and Height.

Border Width to1

Text Size to 30

Text Alignment to Center

Hint Text to Enter result

Hint Text represents the text shown in the TextField view if no text
IS entered.

Keyboard Type t0 NUMBER_PAD
Setting Input Type to NUMBER_PAD lets the user enter only
numbers.

After making these changes, you should see something like this.

» T 1:28 ) 100 % e+

= (Bridge) Page
o umben®athSigaNumber

5 + 5
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Add View | Tools Windows

Activitylndicator

Button | h

152 B4X Getting started

Now, let's add the Button which, when pressed, will either check the
result the user supplied as an answer, or will generate a new math
problem, depending on the user's input.

CustomView
4 Main
Name btnAction
Type Button
Event Mame btnAction
Parent Main A

4 Common Properties

Horizontal Anc.. = =+ &=
Vertical Anchor T l I
Left 100 -
Top 170 A
Width 100 A
Height 50 -
Visible

Tag

Background Co... || #FFBDBBBB  ~
Alpha Level 1.0

4 Border Properties
Border Color [l #000000 -
Border Width 1

Position it below the TextField view. Resize it and change following
properties:

Name to btnAction

Left, Top, Width and Height.

Background Color to #FFBDBBBB

Corner Radius 5 Border Widt.h to 1
Enabled Corner Radius to 5
4 Button Properties
. . Text to OK (with a space between O and K)
FontAwesome |...
Material Icons
4 Font
Font DEFAULT -
Size 24 Text Size to 24
Style Custom -
Text Color 1l 000000 -
Pressed Text Co... |: #FFFFFF -
Background Im... v
Pressed Backgr... v
Tint Color B Default -
140 @ 100 % W 4
N umbenivathSicoMNumbeEl (Bridge) Page

txfResult

*  pbtnf._tion

5 + 5

OK
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4 Main Let us add the last Label for the comments. Position it below the
Name IblComments Button and resize it.
Type Label
Event Name IblComments Change the fOIIOWing properties:
Parent Main +~| Nameto IblIComments

4 Common Properties

Horizontal Anc... = =+ =

Vertical Anchor 1 l I

Left 50 A . .

To 230 . Left, Top, Width and Height.
Width 210 v

Height 80 -

Visible

Tag

Background Co... | #00FFFFFF =

Alpha Level 1.0

4 Border Properties
Border Color  [Jl#000000
Border Width 1 Border Width to 1

Corner Radius 1]

4

4 Label Properties
Text
FontAwesome |...

Material lcons

4 Font
Font DEFAULT Y| Text Size t0 20
Size 20
Text Color z Default v
Multiline Multiline to True (checked)

Adjust Font Siz... [ |

Text Alignment  Center .| Text Alignment t0 Center

And the result.

» T 11:45 & 100 % e 4
N umbenivathSicoMNumbeEl (Bridge) Page
Enter result

* btnAction

OK

IblCo_.iment

IblIComments
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Now we save the layout file.

| Pagel - (MyFirstProgram1) Visu

File | Add View Tools Windo

T New

€ Open

W Save % Cirl+S
Click on Save As..
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To write the routines for the project, we need to reference the Views in the code.
This can be done with the Generate Members tool in the Designer.

The Generate Members tool automatically generates references and subroutine frames.

Tools | Windows

Generate Members % ‘

Change Grid
. | Send ToUI Cloud F6 :
Click on - {0 0pen the generator.
| Generate Members (Target: Main) X

Selected views will be declared in the globals sub.
Selected events will be added as subs.
E btnAction
Click
[ ] LongClick
b IblComments
b [¥] IbIMathSign
b IbINumber1
b [v] IbINumber2
b [VE pefResult

Select All Views| |Clear Selected | Generate Members |:| BAXView

Here we find all the views added to the current layout.
We check all views and check the Click event for the btnAction Button.

Checking a view " ¢! IblComments generates its reference in the Process_Globals Sub routine in the
code.
This is needed to make the view recognized by the system and allow the autocomplete function.

Private btnAction As Button
Private 1blComments As Label
Private lblMathSign As Label
Private 1blNumberl As Label
Private 1blNumber2 As Label
Private txfResult As TextField

4 btnAction

Lt btnAction Click
>

[ LongClick

Clicking on " ¥/ IbiComments shows all events for the selected view

Clicking on an event of a view ~[Lick generates the Sub frame for this event.

Sub btnAction_Click

End Sub

Click on | enerate Members v, yonarate the references and Sub frames, then close the window *
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Now we go back to the IDE to enter the code.

On the top of the program code we have:

Sub Process_Globals
'These global variables will be declared once when the application starts.
'Public variables can be accessed from all modules.
Public App As Application
Public NavControl As NavigationController
Private Pagel As Page

Private btnAction As Button

Private 1blComments As Label

Private 1blMathSign As Label

Private 1blNumberl As Label

Private 1blNumber2 As Label

Private txfResult As TextField
End Sub

These lines are automatically in the project code.
Public App As Application
Public NavControl As NavigationController
Private Pagel As Page

iOS needs an Application, a NavigationControl and at least one Page, the details are explained in
the chapter Program flow B4i in the B4X Language Booklet.

Below the code above we have the Application_Start routine which is the first routine called when
the program starts.
The content below is also added automatically in each new project.

Private Sub Application_Start (Nav As NavigationController)
NavControl = Nav
Pagel.Initialize("Pagel")
Pagel.RootPanel.LoadlLayout("Pagel")
NavControl.ShowPage(Pagel)

End Sub

NavControl = Nav > Sets NavControl as the NavigationController
Pagel.Initialize("Pagel") > Initializes ragel, "Page1" is the generic EventName of Pagel.
Pagel. RootPanel.LoadlLayout("Pagel") > Loads the layout.
NavControl.ShowPage(Pagel) > Shows Pagel on the device.


https://www.b4x.com/guides/B4xBasicLanguage/?page=30
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We want to generate a new problem as soon as the program starts. Therefore, we add a call to the
NewProblem subroutine in Application_Start.

Private Sub Application_Start (Nav As NavigationController)
NavControl = Nav
Pagel.Initialize("Pagel")
Pagel.RootPanel.LoadLayout("Pagel")
NavControl.ShowPage(Pagel)

NewProblem
End Sub

NewProblem is displayed in red because the ‘NewProblem’ routine has not yet been defined.
Generating a new problem means generating two new random values between 1 and 9 (inclusive)
for Numberl and Number2, then showing the values using the IbINumberl and IbINumber2 ‘Text’
properties.

To do this we enter following code:
In Sub Process_Globals we add two variables for the two numbers.

Private Numberl, Number2 As Int
End Sub

And the 'NewProblem' Subroutine:

Private Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberil ' Displays Numberl in label 1lblNumberil
1bINumber2.Text = Number2 ' Displays Number2 in label 1lblNumber2
lblComments.Text = "Enter the result" & CRLF & "and click on OK"
txfResult.Text = "" ' Sets edtResult.Text to empty

End Sub

The following line of code generates a random number from '1' (inclusive) to '10" (exclusive):
Rnd(1, 10)

In this line Number1l = Rnd(1, 10) ' Generates a random number between 1 and 9
The text after the quote, ' Generates. .., is considered as a comment.
It is good practice to add comments explaining the purpose of the code.

The following line displays the comment in the IblComment view:
1blComments.Text = "Enter the result" & CRLF & "and click on OK"

CRLF is the LineFeed character.
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Now we add the code for the Button click event.

We have two cases:

- When the Button text is equal to "O K", it means that a new problem is displayed, and the program
is waiting for the user to enter a result and press the Button.

- When the Button text is equal to "NEW", it means that the user has entered a correct answer and
when the user clicks on the Button a new problem will be generated.

Private Sub btnAction_Click
If btnAction.Text = "O K" Then
If txfResult.Text="" Then
Msgbox("No result entered","E R R O R")
Else
CheckResult
End If
Else
NewProblem
btnAction.Text = "0 K"
End If
End Sub

If btnAction.Text = "0 K" Then checks if the Button text equals "O K"

If yes then we check if the TextField is empty.
If yes, we display a MessageBox telling the user that there is no result in the TextField view.
If no, we check if the result is correct or if it is wrong.

If no then we generate a new problem, set the Button text to "O K" and clear the TextField view.

The last routine checks the result.

Private Sub CheckResult
If txfResult.Text = Numberl + Number2 Then
1blComments.Text = "G O O D result” & CRLF & "Click on NEW"
btnAction.Text = "N E W"
Else
1blComments.Text = "W R O N G result"” & CRLF & "Enter a new result" & CRLF & "and click OK"
End If
End Sub

With If txfResult.Text = Numberl + Number2 Then we check if the entered result is correct.

If yes, we display in the IolComments label the text below:
‘GO OD result
‘Click on NEW'
and we change the Button textto "N E W ".

If no, we display in the IblIComments label the text below:
W R O N G result
Enter a new result
and click OK
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Let us now compile the program and transfer it to the Device.

In the IDE on top clickon * or press F5:

| MyFirstProgram - B4i

File Edit Designer Project Toocls Debug

2 EHAODXXA2Ce ARM O

Windows Help
@

hil
i

=€ 3= »

%un (F5) |

The program is going to be compiled.

| Compile & Rapid Debug (Build: Default)

Compiling layouts code.  {U.U3s)

Compiling debugger engine code.  (1.64s)
Building Xcode project (0.08s)

Sending data to remote compiler. (6.39s)
Completed successfully.

Make sure that B4i-Bridge is started (192.168.1.60).
Manually launch the app after installation.

X

When you see
'Completed successfully.

as in the message box, the
compiling and transfer is
finished.

Cancel Close

> = 11:56 2 100 % 4

Page

[/ + 7

Enter the result
and click on OK

Looking at the device, you should see something
similar to the image below when you first run the
program.

208.52.154.96 would like to
install “MyFirstProgram”

Cancel Install

Touch on 'mstal

Then you will see somewhere on the device the icon

of the program , touch it to run the program.
Then you should see something similar to the image
on the left, with different numbers.

Of course, we could make aesthetic improvements in
the layout, but this was not the main issue for the first
program.
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> = 1:57 ) 100 % a4+
Page
7 + 7 Touch on to activate the
keyboard
1 4| Enter 14
Enter the result
and click on OK
You will see this screen.
1 2 3
ABC DEF
4 S 6
GHI JKL MNO
7 8 9
PQRS TUVv wXyz
0 Q
» = 12:00 &) 100 % 4
Page
7 + 7 i
Click on to confirm the result entry.
14 If the result is correct you will see the screen on the left.
NEW
If the result is wrong the message is:
GO OD result
Click on NEW WRONG result
Enter a new result
1 2 3 and click OK
ABC DEF
4 o 6
GHI JKL MNO
7 8 9
PQRS Tuv wXyz
0 ]
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The project is available in the SourceCode folder:
SourceCode\SecondProgramOld\B4i\SecondProgram.b4i.

Improvements to “My first program”.
- Independent numeric keyboard to avoid the use of the virtual keyboard.
- Colors in the comment label.

Create a new folder called “SecondProgram”. Copy all the files and folders from MyFirstProgram
to the new SecondProgram folder and rename the program file MyFirstProgram.b4i to
SecondProgram.b4i and MyFirstProgram.meta to SecondProgram.meta.

Load this new program in the IDE.

Calc Trainer

7 + 4 We need to change the Package Name.

In the IDE | "t | menu.
Click on Build Configurations

Enter the result
and click on OK

Project | Tools Debug Windows Help
. OK 0 Add New Module 3

‘ 5 H 6 H 7 } 8 H 9 'O Add Existing Modules

Rename Module

‘1 H 2‘ 3 H 4 = Remove Module

Build Configurations % Ctrl+B

»  Compile & Run F5
| Build Configurations X
Configuration: Default v Create New
Configuration Name: | Default
Delete
Package: anywheresoftware.b4i.SecondProgram

Conditional Symbols

Example: Full, NoAds

|Cancel‘ | oK |

Change the Package name to anywheresoftware.b4i.SecondProgram and click on .
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Then we must change the ApplicationLabel on the very top of the code.

#Region Project Attributes
#ApplicationLabel: SecondProgram

Run the Designer.

We want to replace the txfResult TextField view by a new Label.
In the Abstract Designer, click on the txfResult view.

MumbenkivathSigo#Number

Add View

Cut Ctrl+X

Add View

X cut Ctrl+X Copy % Crl+C
[} Copy h Ctrl+C Al Paste Ctrl+V
Right click on txfResult Right click on IbINumberl
and click on ¢ Cut and click on &' Copy

Wumben®athSig»¥Number

Add View »
V . - - L]
o Cut S «lal =11 _MathSig#Number
[ Copy Ctrl+C
ﬁf:l Paste h Ctrl+V
Duplicate Ctrl+D
Right click somewhere else The new label covers IbiINumberl.

and click on 6 Paste
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4 Main
Name
Type
Event Name

Parent

Horizontal Anc...
Vertical Anchor
Left

Top

Width

Height

Visible

Tag

Background Co...
Alpha Level

Border Color
Border Width
Corner Radius
4 Label Properties
Text
FontAwesome I...
Material Icons
4 Font
Font
Size
Text Color
Multiline
Adjust Font Siz...

Text Alignment

IblResult
Label
IblResult

Main hd

4 Common Properties

4 Border Properties

— —_— —
70 -
100 -
170 -
50 -
[ #OOFFFFFF =
1.0
W 000000 -
1
0
DEFAULT -
36
z Default A
L]

L]
Center v

163

Modify the following properties:

Name to IblResult

Left, Top, Width, Height

Boarder Width to 1

Text to no character

Mumben®MathSig#Number

B4X Getting started
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. . . Let us add a Panel for the keyboard buttons.
WumbenBvathSiga#Number

blResult

* btnAction

Position and resize it as in the image.

pniKe, board

4 Main
MName pnlKeyboard
Type Panel Change its Name to pniKeyboard

"pnl" for Panel, the view type.
Event Name pnlKeyboard

Parent Main hd

4 Border Properties

Border Color #000000 A
_ L Change
Border Width 0 Border Width to 0

Corner Radius 0 Corner radius to 0
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We will move btnAction from Main to the
pnlKeyboard Panel.

Click on btnAction.

4 Main

Name IblResult

Type Label

Event Name IblResult

Parent Main [=] Inthe Parent list click on ‘Pnlkeyboard
4 Common Proper| Main

Horizontal Anc... Ll

Vertical Anchor T l I

-

* btnA _tion
1 WKeyboard

The button now belongs to the Panel.

= = = Set these properties:
WumbenBvathSiga#Number

Now we rearrange the views to get some more
space for the keyboard.

Set the properties below:

IbINumberi Top =10
IbIMathSign Top =10
IbINumber2 Top =10
* btnAction IbIResult Top =70

IbIComments Top = 140

pnlKeyboard pniKeyboard Left =15
pnlKeyboard Top =240
pnlKeyboard Width = 290
pnlKeyboard Height = 170
pniKeyboard BorderWidth = 0

Move btnAction to the upper right corner of
pnliKeyboard.
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Click on the pniKeyboard panel to select it.

-

btnAction

Add View | Tools Windows

ActivityIndicator
pnike, board Button h

Click on DatePicker

to add a new button.

-

* btnAction

But n1
The new button is added.

pnlkeyboard

4 Main Change following properties:
Name btn0 Name t0 btnO
Type Button
Event Name binEvent Event name 10 btnEvent
Parent pnlKeyboard A

4 Common Properties

Horizontal Anc... += =+ =

Vertical Anchor 1 l I

Left 0 v | Left to 0
Top 120 v Top to 120
Width 50 ~ | Width to 50
Height 50 ~ | Heightto 50

Visible

Tag 0 Tag to 0

Background Co... [l #B7FATEA9 Background Color ~ t0 #B7FA7EA9

Alpha Level 1.0

4

4 Border Properties
Border Color  [Jl#000000 -
Border Width 1 Boarder Width to 1

Corner Radius 5 Corner Radius to 5
Enabled
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4 Button Properties
Text 0 .| Text to 0
FontAwesome I...
Material Icons
4 Font
Font DEFAULT v
Size 28 )
Styie Custom . Size to 28
Text Color W 000000 -
Pressed Text Co... | #FFFFFF -
Background Im... A
Pressed Backar... A
Tint Color z Default v

The button looks now like this.

Let us duplicate btnO and position the new one beside button btn0.

Select the Button btnO.

Add View
Cut Cirl+X Right click on btn0
i Duplicate
Copy Cirl+C and click on .
Paste Ctrl+V
Duplicate h Ctri+D
“  Undo Ctrl+Z

btn0 But_>nl

Move the new Button next to the previous one
with a space.

4 Main | Change
Name btn1 ’ the following properties:
Name to btnl
Tag 1
Tag o1
Text 1 ‘
Text o1

And the result.

* btn0 * btnl
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pif= btn7

-

-

btnAction

s btn9

168

B4X Getting started

Add 8 more Buttons and position them like in
the image.

Change following properties:
Name btn2, btn3, btn4 etc.
Tag 2, 3 , 4 etc
Text 2 , 3 , 4 etc.

To create the BackSpace button, duplicate one
of the number buttons, and position it in the top
left corner.

Resize and position btnAction.
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Change their Name, Tag, Text and Color properties as below.

btnBS
4 Main
Name btnBS
Type Button
Event Name btnEvent
Parent pnlKeyboard

4 Common Properties

Horizontal Anc... #— =
Vertical Anchor T 1
Left 0

Top 0

Width 50

Height 50

Visible

Tag BS

Background Co... [ #FF7ES8FA

Alpha Level 1.0
4 Border Properties
Border Color
Border Width 1
Corner Radius 5
Enabled
4 Button Properties
Text <
FontAwesome ...

Material lcons

4 Font
Font DEFAULT
Size 28
Style Custom
Text Color Il #000000
Pressed Text Co...  #FFFFFF
Background Im...
Pressed Backar...
Tint Color gt

I #000000

<

L

!

4

4

4

4

Common Properties

B4X Getting started

btnAction O K
4 Main
Name btnAction
Type Button
Event Name btnAction
Parent pnlKeyboard v

Horizontal Anc... = =+ =
Vertical Anchor T 1 I
Left 180 -
Top 0 -
Width 110 -
Height 50 v
Visible
Tag
Background Co... #FFO3F86D) -
Alpha Level 1.0 .
Border Properties
Border Color Il +000000 v
Border Width 1
Corner Radius 5
Enabled
Button Properties
Text 0K
FontAwesome |...
Material lcons
Font

Font DEFAULT v

Size 24
Style Custom -
Text Color Il #000000 v
Pressed Text Co... | #FFFFFF -

Background Im...
Pressed Backgr...
Tint Color /
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Another improvement is to center the objects on the screen.
For this, we add some code in the Designer Scripts in the Script-General window.

Script - Géneéral

T ¥dal9e
Autoscaleall

Jalll
WA

=

2

3

4 1blmMmathSign.HorizontalCenter = 50%x ' centers the »
5  1blNumberl.Right = lblMathSign.Left ' aligns the r:
& 1blNumber2.Left = lblMathSign.Right ' aligns the I¢
7 1blResult.HorizontalCenter = 50%x ' centers the
8 lblComments.HorizontalCenter = 5@%x
g |pn1Keyboard.Horizontaltenter = 50%x
10

centers the
centers the 1

Script - Général | Script - Variante

Etat du WYSIWYG: Trying to connect. Make sure that B4i-Bridge is started (192.168.1.108)

'All variants script

AutoScaleAll

1blMathSign.HorizontalCenter = 50%x ' centers the view on the middle of the screen
1blNumberl.Right = 1blMathSign.Left ' aligns the right edge ont the left edge
1blNumber2.Left = 1blMathSign.Right ' aligns the left edge ont the right edge
1blResult.HorizontalCenter = 50%x ' centers the view on the middle of the screen
1blComments.HorizontalCenter = 50%Xx ' centers the view on the middle of the screen

pnlKeyboard.HorizontalCenter = 50%x centers the view on the middle of the screen

The first two lines are added by default, we leave them.
'All variants script
AutoScaleAll

1blSigneMath.HorizontalCenter = 50%x
HorizontalCenter centers a view horizontally on the screen at the given value, se%x in our case,
which means in the middle of the screen.

1blNombrel.Right = 1blSigneMath.Left
Aligns the right edge of 1b1Nombre1 on the left edge of 1b1SigneMath, positons 1b1Nombrel just
besides 1b1signeMath on the left.

1bIlNombre2.Left = 1lblSigneMath.Right
Aligns the left edge of 1b1Nombre2 on the right edge of 1b1SigneMath, positons 1blNombre2 just
besides 1b1signeMath on the right.

To see the result, clickon " Script - General
in the Script — General window. ‘Mol

= P
This executes the code. 1 ['All variants script %Run F5)
2 AutoScaleall — ]

Jalll
WA

=
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» =T 18:07 W 76 % . >

(Bridge) Page
5 + 5
IbIResult

The finished new layout on the device.

If you had connect the device since the beginning you
IbiIComments could have followed all the evolutions of the layout on

the device.

5([6][7]/8] 9

o|{1]/2][3] 4]

Now we will update the code.
First, we must replace the txfResult by IbIResult because we replaced the TextField view by a
Label.

17 Private btnAction As Button
18 Private 1blMathSign As Label
19 Private lblComments As Label
20 Private lblNumberl As Label
21 Private lblNumber2 As Label
2 Private As TextField  Double click on txfResult to select it.

Edit | Designer Project Tools Debug Wi

3 Cut Ctrl+X
. Cut Line Ctrl+Y
Duplicate Line Ctrl+D
ml Copy Ctrl+C
|';t| Paste Ctrl+V
“ Undo Ctrl+Z
¢ Redo Ctrl+Shift+Z
Move Line(s) Up Alt+Up
Move Line(s) Down Alt+Down

Find / Replace F3 Click on - Find/Replace
P Quick Search % Ctrl+F
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Find / Replace x
_7‘& Quick Find "',E Quick Replace

Find what:
txfResult

Replace with:
IbIResu

Look in:

Document v

+ Find options

Find Next Replace

Replace All

172 B4X Getting started

The Find / Replace window is displayed.

Click on | _Replace All | a4 close the window.

We also need to change its view type form TextField to Label.

Private 1blResult As Label

Now we write the routine that handles the Click events of the Buttons.
The Event Name for all buttons, except btnAction, is "btnEvent".
The routine name for the associated click event will be btnEvent_Click.

Enter the following code:

Private Sub btnEvent_Click

End Sub

We need to know what button raised the event. For this, we use the Sender object which is a special
object that holds the object reference of the view that generated the event in the event routine.

Private Sub btnEvent_Click
Dim btnSender As Button

btnSender = Sender

Select btnSender.Tag
Case "BS"
Case Else
End Select
End Sub

Select btnSender.Tag
Case "BS"
Case Else

To have access to the properties of the view that raised the
event we declare a local variable

Dim btnSender As Button.

And set btnSender = Sender

Then, to differentiate between the backspace button and
the numeric buttons we use a Select / Case / End Select
structure and use the Tag property of the buttons.
Remember, when we added the different buttons we

set their Tag property to BS, 0, 1, 2 etc.

Select sets the variable to test.
Checks if it is the button with the "BS" tag value.
Handles all the other buttons.



6.8 Second B4i program 173 B4X Getting started

Now we add the code for the numeric buttons.
We want to add the value of the button to the text in the IbIResult Label.

Select btnSender.Tag
Case "BS"
Case Else
1blResult.Text = 1blResult.Text & btnSender.Text
End Select
End Sub

This is done in this line
1blResult.Text = 1blResult.Text & btnSender.Text

The "&" character means concatenation, so we just append to the already existing text the value of
the Text property of the button that raised the event.

Now we add the code for the BackSpace button.
Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length > © Then
1blResult.Text = 1lblResult.Text.SubString2(@, lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & btnSender.Text
End Select
End Sub

When clicking on the BS button we must remove the last character from the existing text in

IbIResult. However, this is only valid if the length of the text is bigger than 0. This is checked with:
If 1blResult.Text.Length > © Then

To remove the last character we use the SubString2 function.
1blResult.Text = lblResult.Text.SubString2(9,1blResult.Text.Length - 1)

SubString2(Beginindex, EndIndex) extracts a new string beginning at Beginindex (inclusive) until
EndIndex (exclusive).

Now the whole routine is finished.
Private Sub btnEvent_Click
Private btnSender As Button

btnSender = Sender
Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length >0 Then
1blResult.Text = 1blResult.Text.SubString2(@,1lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = lblResult.Text & btnSender.Text
End Select
End Sub

In sub btnAction Click we add, at the end, 1blResult.Text = "" to clear the text.
Else
NewProblem
btnAction.Text "0 K"
1blResult.Text = ""
End If
End Sub
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We can try to improve the user interface of the program by adding some colors
to the IblIComments Label.

Let us set:

- Yellow for a new problem

- Light Green for a GOOD answer

- Light Red  for a WRONG answer.

We first modify the NewProblem routine, where we add this line
1blComments.Color = Colors.RGB(255,235,128)

Private Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1blNumberl.Text = Numberl ' Displays Numberl in label 1lblNumberl
1blNumber2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result" & CRLF & "and click on OK"
lblComments.Color = Colors.RGB(255,235,128) ' yellow color
lblResult.Text = "" ' Sets 1blResult.Text to empty

End Sub

And in the CheckResult routine we add the two lines with 1b1comments.Color =...

Private Sub CheckResult
If 1blResult.Text = Numberl + Number2 Then
lblComments.Text = "G O O D result" & CRLF & "Click on NEW"

1blComments.Color = Colors.RGB(128,255,128) ' light green color
btnAction.Text = "N E W"

Else
1blComments.Color = Colors.RGB(255,128,128) ' light red color

lblComments.Text = "W R O N G result" & CRLF & "Enter a new result" & CRLF & "and click OK"
End If
End Sub

And we give the program a more meaningful title by adding page1.Title = "Calc Trainer" in
Application_Start just before NavControl.ShowPage(Pagel) .

» 7T 10:21 WO »> 7 10:22 QDos%me > 7 10:23 W 98 % .
Calc Trainer Calc Trainer Calc Trainer
5 + 9 5 + 9 5 + 9
16 14
Enter the result WR oamm GOOD result
and click on OK Er '“u elekOKl "‘t - Click on NEW

B @ [« @ [ww
BEEEE BEDEE BEEES
MERES LR EEEE
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Another improvement would be to hide the '0" button to avoid entering a leading '0'.
For this, we hide the button in the NewProblem subroutine with line btno0.visible = False.

Private Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberil ' Displays Numberl in label 1blNumberl
1b1lNumber2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result" & CRLF & "and click on OK"
1blComments.Color = Colors.RGB(255,235,128) ' yellow color
1blResult.Text = "" ' Sets 1blResult.Text to empty
btn@.Visible = False

End Sub

We see that btne is in red, this means that this object is not recognized by the IDE.
btno.Visible = False

So we must declare it, by adding btne into line 17:
Private btnAction, btn@ As Button

Now btne is no more in red.
btno.Visible = False

In addition, in the btnEvent_Click subroutine, we hide the button if the length of the text in
IbIResult is equal to zero and show it if the length is greater than zero.

Private Sub btnEvent_Click
Dim btnSender As Button

btnSender = Sender

Select btnSender.Tag
Case "BS"
If 1lblResult.Text.Length >0 Then
1blResult.Text = 1lblResult.Text.SubString2(0,1lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & Send.Tag
End Select

If 1blResult.Text.Length = © Then
btno.Visible = False
Else
btn@.Visible = True
End If
End Sub
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This chapter is becoming obsolete it is only useful if you want to develop only with B4J.
It will be removed in a future edition.

It is recommended to use B4XPages, even for mono-platform projects.
If you have already installed B4J in chapter 2 no need to go through this one!

What you need:

e The B4J program, this is a Windows program running on a PC.

e The Java SDK on the PC, free.
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The most up to date installation instructions are in the forum at this link: www.b4x.com/b4j.html.
Please, follow the instructions there!

Download and install the B4J file on your computer.

As B4J is for free, there is no license file needed like for B4i.

B4JPackagerll is a non-ui project. For now you should run it from B4J after you set the value of
InputJar (and NetFrameworkCSC). The output of B4JPackager11 looks like this:

1. bin

.. conf
. legal
W b

|| release

J run.exe

run_debug.bat

Clicking on run.exe will run the program.
run_debug.bat will run the program with a console window.

An Inno Setup script template is created in the parent folder. You can use it to build a single file
installer.

Notes

- B4JPackagerl1l supports Windows 64 bit. Support for Mac and Linux will be added in the future.

Windows 32 bit is not supported by Java 11.
- B4JPackagerll creates a folder named temp in the Objects folder. If such folder already exists it

deletes it.
- A new version of B4J-Bridge was released (v1.40). It is required for Java 11. If you are running

Java 11 on the PC then you should also run Java 11 on the remote computer.
- Runnable jars are not supported in Java 11+.


http://www.b4x.com/b4j.html
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Then you need to configure the different paths in the IDE.

B4)

File Edit Designer Project | Tools | Debug Windows Help
BRIl ] 9 IDE Options >
& B4 Bridge >

Clean Files Folder (unused files)
Clean project Ctrl+P
o2l Configure Paths %

.a.*'", Color Picker

Paths Configuration

Run the IDE.

In the | 7295 | menu click
on Configure Paths

javac.exe | CMava11\bin\javac.exe

| |Browse‘

Usually found under CA\Program Files\Java\jdk1.8.x_od\bin

Additional Libraries |D:\B4}(\AdditionalLibraries

| |Br0w5e‘

(optional) A folder where libraries will be searched for, in
addition to the internal libraries folder.

Shared Modules | D:\B4)\SharedModules

| |Br0w5e‘

(optional) A folder where code modules will be searched for,
in addition to the project folder.

‘Cancel‘ [ Ok l

javac.exe:

Enter the folder of the javac.exe file.

It will be similar to
C:\java\jdk-11.0.1\bin\javac.exe

or

C:\Program Files\Java\jdk1.8.0_202\bin\javac.exe
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7.2.1 Configure Additional libraries folder

It is recommended to create a specific folder for Additional libraries.

B4A utilizes two types of libraries:
e Standard libraries, which come with B4A and are located in the
Libraries folder of B4A.
These libraries are automatically updated when you install a new version of B4A.
e Additional libraries, which are not part of B4A, and are mostly written by members. These
libraries should be saved in a specific folder different from the standard libraries folder.

For the additional libraries it is necessary to setup a special folder to save them somewhere else.
This folder must have following structure:

W AdditionalLibraries

B4A Folder for B4A additional libraries.
B4i Folder for B4i additional libraries.
B4) Folder for B4J additional libraries.
B4R Folder for B4R additional libraries.
B4X Folder for B4X libraries.
B4XlibXMLFiles Folder for B4X libraries XML files.

One subfolder for each product: B4A, B4i, B4J, B4R and another B4X for B4X libraries.

When you install a new version of a B4X product, all standard libraries are automatically updated,
but the additional libraries are not included. The advantage of the special folder is that you don't
need to care about them because this folder is not affected when you install the new version of B4X.
The additional libraries are not systematically updated with new version of B4X.

When the IDE starts, it looks first for the available libraries in the Libraries folder of B4X and then
in the additional libraries folders.

In my system, | added a B4XIlibXMLFiles folder for XML help files.
The standard and additional libraries have an XML file. B4X Libraries not.

But, if you use the B4X Help Viewer you would be interested in having these help files if they are
available. The B4X Help Viewer is explained in the B4X Help tools booklet.

Shared Modules:
Create a specific folder for shared modules, for example C:\B4J\SharedModules.

Module files can be shared between different projects and must therefore be saved in a specific
folder.

Libraries and modules are explained in the B4X Language booklet.



https://www.b4x.com/guides/B4XLanguage.html#pf5b
https://www.b4x.com/android/forum/threads/b4x-help-viewer.46969/#content
https://www.b4x.com/guides/B4XHelpTools.html#pf12
https://www.b4x.com/guides/B4XLanguage.html#pf57
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7.3 My first B4J program (MyFirstProgram.b4j)

Let us write our first program. The suggested program is a math trainer for kids.

The project is available in the SourceCode folder shipped with this booklet:
SourceCode\MyFirstProgramOIld\B4J\MyFirstProgram.b4j

B Form - O x

oK

Enter the result
and click on OK

On the screen, we will have:

- 2 Labels displaying randomly generated numbers (between 1 and 9)

- 1 Label with the math sign (+)

- 1 TextField where the user must enter the result

- 1 Button, used to either confirm when the user has finished entering the result or generate a new
calculation.

- 1 Label with a comment about the result.

In B4J:

- Label is an object to show text.

- TextField is an object allowing the user to enter text, like EditText in B4A.
- Button is an object allowing user actions.

We will design the layout of the user interface with the Designer, the Abstract Designer and a Form
on the screen.

We will go step by step through the whole process.

The Designer manages the different objects of the interface.

The Abstract Designer shows the positions and sizes of the objects and allows moving or resizing
them on the screen.

On the Form, we see the real result.
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B4J

Run the IDE L&

When you open the IDE everything is empty.

Search (Ctri+F) P

File Edit Designer Project Tools Debug Windows Help
RISl I e -0 » O |Debug - -

Logs ~ I X

Click on the New button or click on New in the Files menu.

File Edit Designer Proj File Edit Designer Prc
ﬂg B & R S

ew Project

B4)

File Edit Designer Projec
e W #
& B4XPages
® B4XTurtle You are shown six possibilities.
Console (Non-Ul)
Server
ul
X2 Game

e B4XPages B4X cross-platform project.

These are explained in detail in the B4XPages Cross-platform Booklet.
e B4XTurtle B4X Turtle project, a specific library.

These are explained in the forum

B4XTurtle - Library for teachers and parents.

e Console (Non-Ul)  Nonuser interface project.

e Server Server project

o Ul B41J ‘standard’ user interface project.
[ ]

X2 Game X2 Game project.
X2 Games are explained in the forum.
[B4X] X2/ XUI2D (Box2D) - Game engine.



https://www.b4x.com/guides/B4XPagesCrossPlatformProjects.html
https://www.b4x.com/android/forum/threads/%F0%9F%90%A2-b4xturtle-library-for-teachers-and-parents.116699/
https://www.b4x.com/android/forum/threads/b4x-x2-xui2d-box2d-game-engine.95208/#content
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B4
File Edit Designer Projec
AN N _ _
For our project we could select either B4XPages or UI.
& B4XPages
BaXTurtle B4XPages projects are explained in the
Console (Non-Ul) B4XPages Cross-platform projects booklet.
Server )
u We want to develop a B4J standard project therefore we select Ul.
X2 Game

You are asked to save the project.

MNew Project - Ul

Project Folder | D:\B4) \MyFirstProgram |Browse

Project Name | MyFirstProgram|

|7| Create New Folder

Cancel

Enter MyFirstProgram in the Project Name field.

Enter the Project Folder name. You can enter any folder for that. | use D:\B4J\ as the generic folder
for B4J projects.

Check [V Create New Folder to create a new folder.

Click on .
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MyFirstProgram - B4) Application_Error § AppStart Button1_Cl
. Main (ctrl + 1) Main_(ctrl + 21 _§ Main_(ctrl +

File Edit Designer Project Tools Debug Windows Help

M2 EHAPJYXAO2CT RN OG-0 % % ez » Now you see the template
for a new B4J project.

@ Button1_Click
1 BfRegion Project Attributes |

& Hsub Process_Globals

7 Private fx As JFX

8 Private MainForm As Form

9 Private xui As XUI

18 Private Buttonl As B4XView

11 | End Sub

12

13 =Sub AppStart (Forml As Form, Args() As String)
14 MainForm = Forml

15 MainForm.RootPane.LoadLayout("Layoutl")
16 MainForm.Show

17 | End Sub

18

19 =Sub Buttonl_click

20 xui.MsgboxAsync("Hello wWorld!™, "B4X™)

21 | End Sub|

Data (D) > B4J) > MyFirstProgram

Ea

N

o You may also have a look in the Files Explorer.

Files And you will see that the project is saved in the
Objects D:\B4J\MyFirstProgram folder.

B0 MyFirstProgram.b4d)
Ij MyFirstProgram.b4j.meta
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Set the Package Name.

MyFirstProgram - B4J Application_Error IAppStart
. Main (ctrl + 1 Main (ctr

File Edit Designer | Project | Tools Debug Windows Help
‘e MW @ [P |3 AddNewModule ,

+, P
_ 0 Add Existing Modules -
M: x
& Main Inthe | 22t | menu,

T2 Rename Module

@ Button1_Click click on = Build Configurations
1 E@ = Remove Module
5 Build Configurations Ctrl+B
6 EISub Pn - pile & Run 5
7 Priy
3 Priv * Compile & Run (background)  Alt+3

The default name is b4j.example.

Build Configurations

Configuration: Befauit T | [createew| | This window appears:
Configuration Name: | Default .
elete
Package: b4j.example The default name is
b4a.example.
Conditional Symbols
Example: Full, NoAds
| Cancel | l oK l
Build Configurations
Configuration: Default v Create New
Configuration Name: |Default elets We will change it to
b4j.MyFirstProgram.
Package: b4j.MyFirstProgram

Conditional Symbols

Example: Full, NoAds

‘cancel [ ok || Andclick on .
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Set the Form size.
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The Form size is the size of the main window, called Form, shown on the PC screen.

On top of the code you see Region Project Attributes.

Regions are code parts which can be collapsed 1 EfRegion Project Attributes |
or extended. 0

Clicking on = will expand the Region. 1 F#Region Project Attributes
Clicking on 1 will collapse the Region. 2 #MainFormiidth: 6ee
Regions are explained in chapter #Regions in the : #MainFormHeight: 6ee

B4X IDE Booklet. 4 | #End Region

Here we can define the size of the project main window called Form.
The default values are Width = 600 and Height = 400.

We change these to Width = 400 and Height = 600.

#Region Project Attributes
#MainFormWidth: 400
#MainFormHeight: 600

#End Region

Then remove this code, it is only an example.

Sub Buttonl_Click
xui.MsgboxAsync("Hello world!", "B4X")
End Sub

In the IDE open the Designer.

Designer | Project Tools Debug Windo

Open Internal Designer Wait until the Designer is ready.

Scene Builder Layouts (deprecated) 3



https://www.b4x.com/guides/B4XIDE.html#pf30
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J Form (WYSIWYG Designer) — O *

‘ Click Me ‘

@ Connected 600x 600 Version: 1.30

And the Designer looks like this.

B4X Getting started

We geta WYSIWYG Form.

File AddView WYSIWYG Designer Tools Windows

4 Border Properties

Border Color Il #000000 - El
Handle Resize Event [=]
If true then the layout will be adjusted [
automatically when the parent is resized.
Variants Files | Views Tree Should be True unless you change the layout [=]
TP ~ IR B ottt neiete B
iMdDoc|=E [P » .
1 ‘'All variants script
2
Seript - General | Script - Variant [<]

Views Tree wossmenensamaasase: » B || Properties sewsenmssmmmsnsmeasenes: w 1 | [ -
Filter L@ Fiter P Match Chosen Variant ~||Check Anchars.
Main 4 Main Properties 2] [-]
Buttont Handle Resize Event Q @ -
Form Title Form Button1
Orientation INHERIT -
4 Background ColorDrawable -
Color z Default -
Extra CSS L
Icon h

Device details ()
600 x 600, scale = 1 (160 dpi)

&  WYSIWYG status: Connected

The template contains already a layout file Layoutl, we keep it.
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Note that in the bottom left of the Designer window you see the connection status to the
WYSIWYG Form:

(] WYSIWYG status: Connected BELEE0 20

600 x 600, scale = 1 (160 dpi)

If you close the WYSIWYG Form you will see this status:

Device details ()

WYSIWYG status: Disconnected 600 x 600, scale = 1 (160 dpi)

With the Designer, we have also the Abstract Designer which shows the layout not exactly
WY SIWYG but the positions and size of the different objects.
Only the top of the image is shown.

Abstract Designer -
Match Chosen Variant -

]

The dark gray area represents the screen area of the connected ‘device’ which is the WYSIWYG
Form.

The default screen size variant is 600 * 600, we define a new variant with the same values, 400 *
600, as in the Project Attributes.

Click on .

|
Remove Selected

Files | Varia Views Tree

In this window click on ® Other: and enter the two values.

Create New Layout Variant

Standard values:

© 600x600, scale=1 @® Other:  Width |400 ‘

Height | 600 ‘

Scale |1,0 ‘

cace
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600 x 600, scale =1 (160 dpi) On top of the Variants window we see the new variant.
400 x 600, scale = 1 (160 dpi)

Click on /600600, scale = 1 (160 dpi). to select the 600 * 600

variant.

400 x 600, scale = 1 (160 dpi) E!

Click on |Re'“°“'e Se'm""d‘ to remove the 600 * 600 variant.

400 x 600, scale = 1 (160 dpi)

Click on ViEwsTree 4 show the Views Tree window.

Remove Selected

Files | Variants  Wiews Iree

Script - General ::::::::I§VIEWSTFEE I:::::::::

Views Tree

Fitter 2O
Main
Button1

We already have a button, Buttonl, we remove it.

Right click onto Buttonl and click on ¥ Cut

Add View

Cut Ik Ctrl+X
Copy Ctrl+C

Paste Ctrl+V
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Now we will add the 2 Labels for the numbers.
In the Designer, add a Label.

Add View | WYSIWYG Desig In the Designer menu Add View click on Label

Accordion
Button
Canvas
CheckBox
ChoiceBox
ColorPicker
ComboBox
CustomView
DatePicker
HTMLEditor
ImageView The _Label appears in t_he Abst_ract I?esigner, in th_e Vie_ws Tree window
and its default properties are listed in the Properties window.
Label
ListView b
File AddView WYSIWYG Designer Tools Windows
Views Tree s w B || Properties o w B
Filter L O e jo
Main 4 Main el
Loz Name Labell
Type Label
Event Name Labell
Parent Main -
4 Common Properties
Horizontal Anchor - - -
Vertical Anchor I 1 I
Left 260 -
Top 190 -
Width 100 -
Height 30 -
Enabled [~]
J Form (WYSIWYG Designer) — O *

Text

And in the WYSIWYG Form.
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* Lal =01

Properties
Filter jol
4 Main

Name Labell

Type Label

Event Name Labell

Parent Main E

4 Common Properties

Horizontal Anchor =~ *= — —

Vertical Anchor T

Left 110 v

Top 70 -

Width 60 -

Height 60 v

Enabled

Visible

Tag
Properties
Filter Lo
4 Main

Name IbINumber1

Type Label

Event Name Label1

Parent Main A
Properties -
Filter el
4 Main

Name IbINumber1

Type Label

Event Name IbINumber1

Parent Main -

190 B4X Getting started

Resize and move the Label with the red squares
like this.

The new properties Left, Top, Width and Height are
directly updated in the Properties window.

You can also modify the Left, Top, Width and Height
properties directly in the Properties window.

Let us change the properties of this first Label, per our
requirements.

By default, the name is Label with a number, here Labell.
Let us change its name to IbINumberl.

The three letters 'lol' at the beginning mean 'Label’, and
'‘Numberl' means the first number.

It is recommended to use significant names for nodes so
we know directly what kind of node it is and its purpose.

Pressing the 'Return’ key or clicking elsewhere will also
change the Event Name property.

Main: Main module.
Name: name of the node.
Type: type of the node. In this case, Label,

which is not editable.

Event Name:  generic name of the routines that handle
the events of the Label.

Parent: parent node the Label belongs to.
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4 Common Properties Let us check and change the other properties:
Horizontal Anchor | = =+  +=
Vertical Anchor T 1 I
Left 110 ¥ Set Left, Top, Width and Height to the values in the picture.
Top 70 A
Width 60 v
Height 60 -
Enabled Visible is checked.
Visible
Tag
4 Background Properties
4 Drawable ColorDrawable A
Color z Default -
Alpha Level 1.0
Extra CS5 We leave the default colors.
P Shadow
4 Border Properties
Border Colar . #000000 v
Border Width 0
Corner Radius 0
4 Control Properties
ToolTip
Context Menu
4 Text Properties
Text > Text setto5
FontAwesome Ic...
Material lcons
Wrap Text |:|
Text Colar |Z Default v
Alignment CENTER « Set Text Alignment to Center.
4 Font
Font DEFAULT * | We leave the default Font.
Size 26 Size, we set it to 36.
Bold []
Italic []
And the result in the Abstract Designer and on the WYSIWYG Form

J Form (WYSIWYG Designer) - O x

8IMNu. aber




7.3 My first B4J program 192 B4X Getting started

We need a second Label, like the first one. Instead of adding a new one, we copy the first one with
the same properties. Only the Name and Left properties will change.

Right click on IbINumberl and click on
Duplicate  jn the popup menu.

Add View The new label covers the previous one.

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Duplicate Ctrl+D
Undo Ctrl+Z

Views Tree

In the left part, in the Views Tree, you see the different

Fitter P @ nodes.
Main The new label Labell is added.
IbINumber1
Labell
4 Main
Name IbINumber2 . .
Let us position the new Label and change its name to
Type Label IbINumber2.
Event Name IbINumber2

Parent Main + Change the name to IbINumber2.

4 Common Properties
Horizontal Anchor = = —_ —

Vertical Anchor t 1 I

Left 230 -
¢ The Left property to 230.

Top 70 A

Width 60 -

Height 60 -

Enabled

Visible

Tag

J Form (WYSIWYG Designer) — O X
BINumberT BINumberz

And the result in the Abstract Designer and on the WYSIWYG Form.
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Let us now add a 3rd Label for the math sign. We copy once again IbINumberl.
Right click on IbINumber1 in the Abstract Designer and click on = PUPI€ae i the popup menu.

| The new label covers IbINumber1l.
BINumberz

Position it between the first two Labels and change its name to IbIMathSign and its
Text property to '+'.

J Form (WYSIWYG Designer) - O x

mINumber1®lMathSign BiNumber:

5 + 5

And the result in the Abstract Designer and on the WYSIWYG Form.

Add View | WYSIWYG Desigr

Button

Canvas Now let us add a TextField node.

CheckBox -
_ In the Designer | A9 View \ menu
ChoiceBox :
TextField

ColorPicker click on
ComboBox
ScrollPane
Slider
SplitPane
TableView
TabPane

TextArea
TextField Position it below the three Labels and change its name to txfResult.

ToggleButton 'txf means TextField and 'Result' for its purpose.

TreeView

WebView
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4 Main
Name txfResult
Type TextField
Event Name txfResult
Parent Main A

4 Common Properties
Horizontal Anchor = = —_ —

Vertical Anchor

Left 100 v
Top 150 v
Width 200 v
Height 50 -
Enabled

Visible

Tag

4 Background Properties l

4 Drawable ColorDrawable bl
Color z Default -
Alpha Level 1.0
Extra CSS
P Shadow
4 Border Properties
Border Color 1l 000000 -
Border Width 1
Corner Radius 0
4 Control Properties
ToolTip
Context Menu
4 Text Properties
Text
Prompt Enter result
4 Font
Font DEFAULT A
Size 30
Bold ]
Italic ]
Editable
4 TextField Properties
Password Field ] [

BINumber1eIMathSigrisiNumberz

tufResult

194

Change these properties.
Name 1o txfResult

Left, Top, Width and Height.

Border Width to1

Prompt to Enter result

B4X Getting started

Prompt represents the text shown in the TextField node if no

text is entered.

Size to 30

After making these changes, you should see something like

this.

J Form (WYSIWYG Designer)

5 +

5

Enter result
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Add View = WYSIWYG Desigi Now, let's add the Button which, when pressed, will either check the
result the user supplied as an answer, or generate a new math problem,

Button
Camas Ei depending on the user's input.
CheckBox
4 Main
Name binAction Position it below the TextField node. Resize it and change
Type Button following properties:
Event Name btnAction
Parent Main | Name to btnAction

4 Common Properties
Horizontal Anchor = #= =+ =

Vertical Anchor 1 1 I

Left 150 v
Top 250 .| Left, Top, Width and Height.
Width 100 v

Height 50 -

Enabled

Visible

Tag

4 Background Properties

4 Drawable ColorDrawable v
Color srreoBees ~  Background Color  t0 #FFBDBBBB
Alpha Level 1.0
Extra CSS
P Shadow

4 Border Properties
Border Color Il +000000 v
Border Width 0
Corner Radius 0
4 Control Properties
ToolTip
Context Menu
4 Text Properties
Text oK
Text to oK (with a space between O and K)

FontAwesome Ic...

Material lcons

Wrap Text ]
Text Color / Default v
Alignment CENTER A
4 Font R |t . ¢ d d .
font DEFAULT < esult (pictures reduced size)
) Size to 24
Size 24 J Form (WYSIWYG Designer) - m} X
Bold ]
Italic D BINumber18IMathSigrSiNEmBber::
5 + 5
txfResult
Enter result
* btnAction @
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Properties s Let us add the last Label for the comments. Position it below the
4 Main Button and resize it.

Name IblIComments

Type Labe Change the following properties:

Event Name  IblComments Name tO IblIComments

Parent Main v

4 Common Properties

Harizontal Anc LEFT v
Vertical Anchor TOP v
Left 80 Left, Top, Width and Height.
Top 350
Width 240
Height 110
Enabled
Visible
Tag
4 Background Properties
4 Drawable ColorDrawable ~
Color O/
Alpha Level 1.0
Extra CSS
> Shadow

4 Border Properties
Border Color  [Jj #000000
Border Width 1 Border Width to 1
Corner Radius 0
4 Control Properties
ToolTip
Context Menu
4 Text Properties
Text ~ Text empty
FontAwesome
Material Icons
Wrap Text [l
Text Color .-

Alignment CENTER -
4 Font
Font DEFAULT ¥ Font Size t0 20
Size

20
Bold O
O

Italic
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And the result.

BINumber18IMathSigrisiNumber:

J Form (WYSIWYG Designer) - O x

5 + 5

tfResult

Enter result

* btnAction

IbiComment

= Connected

400 x 516 Version: 1.20

Now we save the layout file.

File | Add View WYSIWYG Desi
T New

@ Open

B save b Ctrl+S

Click on Save As.. and save it.

B4X Getting started
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To write the routines for the project, we need to reference the Views in the code.
This can be done with the Generate Members tool in the Designer.

The Generate Members tool automatically generates references and subroutine frames.

Click on

Selected views will be declared in the globals sub.

Selected events will be added as subs. Tools | Windows
4 btnAction Generate Members %
V| Click .
Vic ko _ Change Grid
D Resize (Width As Double, Height As Double)
[ ] MouseClicked (EventData As MouseEvent) to open the generator.

D MouseMoved (EventData As MouseEvent)
D MouseDragged (EventData As MouseEvent)
D MousePressed (EventData As MouseEvent)
D MouseReleased (EventData As MouseEvent)
D FocusChanged (HasFocus As Boolean)
D AnimationCompleted

p IblComments

b [V] IbIMathSign

b [/] IbINumber1

b [] IbINumber2

> [VipdResult

Select All Views| | Clear Selected| | Generate Members

Here we find all the nodes added to the current layout.
We check all nodes and check the MouseClicked event for the btnAction Button.

Checking a node " ¥!lblComments generates its reference in the Process_Globals routine in the

code.
This is needed to make the node recognized by the system and allow the autocomplete function.

Private btnAction As Button
Private 1blComments As Label
Private lblMathSign As Label
Private 1blNumberl As Label
Private 1blNumber2 As Label
Private txfResult As TextField

4 gtnActiDn
Click

PD btnAction [ ] Resize (Width
Clicking on " ™! IblComments shows all events for the selected node [ MouseClicked
Clicking on an event of a node ! Click  generates the Sub frame for this event.

Sub btnAction_Click (EventData As MouseEvent)

End Sub

Click on | enerate Members v, yonarate the references and Sub frames, then close the window *
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Now we go back to the IDE to enter the code.

1 E#Region Project Attributes

On the top of the program code we have:

Click on * to open the Region. We have the code below
#Region Project Attributes

#MainFormWidth: 400

#MainFormHeight: 600
#End Region

Change MainFormWidth from 600 to 400 to adjust the default dimensions of the from.

Just below, we have:

Sub Process_Globals
Private fx As JFX
Private MainForm As Form
Private btnAction As Button
Private 1blComments As Label
Private lblMathSign As Label
Private 1blNumberl As Label
Private 1blNumber2 As Label
Private txfResult As TextField
End Sub

These lines are automatically in the project code.
Private fx As JFX
Private MainForm As Form

B4J needs a MainForm, and the JFX library for the nodes, details in chapter Program flow /
Process life cycle in the B4X Language booklet.

Below the code above we have the appstart routine which is the first routine executed when the
program starts.
The content below is also added automatically in each new project.

Sub AppStart (Forml As Form, Args() As String)
MainForm = Forml
'MainForm.RootPane.LoadlLayout("Layoutl") 'Load the layout file.
MainForm.Show

End Sub

MainForm = Formil > Sets Form1 to the variable MainForm.
'"MainForm.RootPane.LoadLayout("Layoutl") > Loads a layout file if needed.
MainForm.Show > Shows the MainForm

First, we need our program to load the layout file we defined in the previous pages.
The file must be loaded onto the MainForm.RootPane, we uncomment the line
'MainForm.RootPane.LoadLayout("Layoutl")

and change the layout file name.

Sub AppStart (Forml As Form, Args() As String)
MainForm = Forml
MainForm.RootPane.LoadLayout("Main") 'Load the layout file.
MainForm.Show

End Sub
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We want to generate a new problem as soon as the program starts. Therefore, we add a call to the
NewProblem subroutine in AppStart.

Sub AppStart (Forml As Form, Args() As String)
MainForm = Forml
MainForm.RootPane.LoadLayout("Main") 'Load the layout file.
MainForm.Show

NewProblem
End Sub

NewProblem is displayed in red because the ‘NewProblem’ routine has not yet been defined.
Generating a new problem means generating two new random values between 1 and 9 (inclusive)
for Numberl and Number2, then showing the values using the IbINumberl and IbINumber2 ‘Text’
properties.

To do this we enter following code:
In Sub Process_Globals we add two variables for the two numbers.

Private Numberl, Number2 As Int
End Sub

And the 'NewProblem' Subroutine:

Private Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberil ' Displays Numberl in label 1lblNumberil
1blNumber2.Text = Number2 ' Displays Number2 in label 1blNumber2
1blComments.Text = "Enter the result"” & CRLF & "and click on OK"

txfResult.Text = "" ' Sets edtResult.Text to empty

End Sub

The following line of code generates a random number from '1' (inclusive) to 10" (exclusive):
Rnd(1, 10)

In this line Number1l = Rnd(1, 10) ' Generates a random number between 1 and 9
The text after the quote, ' Generates. .., is considered as a comment.
It is good practice to add comments explaining the purpose of the code.

The following line displays the comment in the IblComment node:
1blComments.Text = "Enter the result" & CRLF & "and click on OK"

CRLF is the LineFeed character.
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Now we add the code for the Button click event.

We have two cases:

- When the Button text is equal to "O K", it means that a new problem is displayed, and the program
is waiting for the user to enter a result and press the Button.

- When the Button text is equal to "NEW", it means that the user has entered a correct answer and
when the user clicks on the Button a new problem will be generated.

Private Sub btnAction_Click
If btnAction.Text = "O K" Then
If txfResult.Text="" Then
1blComments.Text = "No result entered"” & CRLF & "Enter a result” & CRLF & "and click on OK"
Else
CheckResult
End If
Else
NewProblem
btnAction.Text = "0 K"
End If
End Sub

If btnAction.Text = "0 K" Then checks if the Button text equals "O K".

If yes, we check if the TextField is empty.
If yes, we display a message in the comment field telling the user that there is no result in the
TextField node.
If no, we check if the result is correct or if it is wrong.

If no, we generate a new problem, set the Button text to "O K" and clear the TextField node.

The last routine checks the result.

Private Sub CheckResult
If txfResult.Text = Numberl + Number2 Then
1blComments.Text = "G O O D result"” & CRLF & "Click on NEW"
btnAction.Text = "N E W"
Else
1blComments.Text = "W R O N G result" & CRLF & "Enter a new result" & CRLF & "and click OK"
End If
End Sub

With If txfResult.Text = Numberl + Number2 Then we check if the entered result is correct.

If yes, we display in the IoBlComments label the text below:
‘GO OD result
'Click on NEW'
and we change the Button textto "N E W ".

If no, we display in the IblIComments label the text below:
W R O N G result
Enter a new result
and click OK
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Let us now compile and run the program.
In the IDE on top click on >

File Edit Designer Project Tools Debug Windows Help

e EMEOQXXA2CTAN OO %

Jalll
WA
|1
+
+
Il
v

The program is going to be compiled.

Compiling code. (0.02s) When you see
Compiling layouts code.  (0.00s) 'Completed successfully.'
Organizing libraries. (0.00s) as in the message box, the

Compiling generated Java code. (0.57s)
Compiling debugger engine code.  (0.48s)
Running application. (0.01s)

Completed successfully.

compiling and transfer is
finished.

Cancel Close

®1 Form - O X

Then you should see something like the image on the left,
with different numbers.

Of course, we could make aesthetic improvements in the
layout, but this was not the main issue for the first

oK program.

Enter the result
and click on OK
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B Form —
6 + 1
7
oKk
Enter the result
and click on OK
B Form —

NEW

GO OD result
Click on NEW

NEW

203

Enter 7

O K

Click on

B4X Getting started

to confirm the result entry.

If the result is correct you will see the screen on the left.

If the result is wrong the message is displayed:

WRONG result
Enter a new result
and click OK

Click on to define a new problem.
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The project is available in the SourceCode folder:
SourceCode\SecondProgramOld\B4J\SecondProgram.b4;.

Improvements to “My first program”.

- Independent numeric keyboard to avoid the use of the PC keyboard.
- Colors in the comment label.

Create a new folder called “SecondProgram”. Copy all the files and folders from MyFirstProgram
to the new SecondProgram folder and rename the program file MyFirstProgram.b4j to
SecondProgram.b4j and MyFirstProgram.b4j.meta to SecondProgram.b4j.meta.

B Calc Trainer - O X

Enter the result
and click on OK
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Load this new program in the IDE.
Run the Designer.

We need to change the Package Name.

In the IDE | "* | menu.
Click on Build Configurations

Project | Tools Debug Windows Help
1 Add New Module ’
*a Add Existing Modules

Rename Module

= Remove Module
Build Configurations % Ctrl+B

»  Compile & Run F5

Build Configurations

Configuration: Default
Configuration Name: | Default
Package: b4j.SecondProgram

Conditional Symbols

Example: Full, NoAds

Create New

Delete

Cancel

Change the Package name to b4j.SecondProgram and click on .

B4X Getting started
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We want to replace the txfResult TextField node by a new Label.
In the Abstract Designer, click on the txfResult node.

BINumberidIMathSigr BINumberz

R _sult
Add View

X cut b Ctrl+X

|i| Copy Ctrl+C

Right click on txfResult and click on = & Cut |

sINL.aber MathSigr BINumber:

Add View

Ctrl+X
Ctrl+C
Ctrl+V

Duplicate b Ctrl+D
%  Undo Ctrl+Z

Cut Right click on IbINumberl and click on

Duplicate

Copy
Paste

* Lalz21 _MMathSignBlNumber:
The new label covers IbINumberl.
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4 Main
Name IblResult Modify the following properties:
Type Label
Event Name IbIResult Name {0 IbIResult
Parent Main v

4 Common Properties

Horizontal Anchor = = ==+ &=
Vertical Anchor I l I
Left 110 -
Top 150 * 7 Left, Top, Width, Height
Width 180 -
Height 50 -
Enabled
Visible
Tag
4 Background Properties [
4 Drawable ColorDrawable v
Color z Default v
Alpha Level 1.0
Extra CSS
P Shadow

4 Border Properties
Border Color W 000000 ~ Border Width to 1
Border Width 1

Corner Radius 1]

4

4 Control Properties
ToolTip
Context Menu

“ Text Properties Text to "™ no character
Text

FontAwesome Ic...

Material lcons

Wrap Text D
Text Color z Default v
Alignment CENTER A
4 Font
Font DEFAULT A
Size 36
Bold ]
Italic ]

BiNumberi®#lMathSigr BINumberz

And the result.
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BINumber1kBiMathSigr BINumber:

Let us add a Pane for the keyboard buttons.

.

* btnAction

Position and resize it as in the image.

4 Main
Mame nlKeyboard .
. e Change its Name to pniKeyboard
ype Pane "pnl" for Pane (B4A habit pnl for Panel), the node type.
Event Name pnlKeyboard
Parent Main A

4 Border Properties
Border Color  [Jl] #000000

Border Width 1 Change _
Comner Radius 0 Corner radius to 0O
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We will move btnAction from Main to the
. pnlKeyboard Panel.

* btnf. _tion

Click on btnAction.

4 Main
MName btnAction
Type Button

Event Name btnAction

4 Common Prope

In the Parent list click on _

Haorizontal Anc

Vertical Anchor TOP

.

* btnAction

pnlKeyboard
The button now belongs to the Pane.

BINumber1kBiMathSigr BINumber:

Now we rearrange the nodes to get some more
space for the keyboard.

Set the properties below:
IbiIiComments Top =220

pnlKeyboard Left =50
pnlKeyboard Top = 350
pnlKeyboard Width = 290
pnlKeyboard Height = 170
pnlKeyboard BorderWidth = 0

Move btnAction to the upper right corner of
pniKeyboard.

pnlKeyboard
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L

pniKe, board

-

L]
But_sn1

pnlKeyboard

4 Main
MName btn0
Type Button

Event Name btn0
Parent pnlKeyboard -

4 Common Properties

Horizontal Anc...- o A
Vertical Anchor - 1 I

Left 0 -
Top 120 -
Width 50 v
Height 50 -
Enabled
Visible
Tag 0

4 Background Properties

4 Drawable ColorDrawable ~

Color [ #BTFATEA9 ~

Alpha Level 1.0
Extra CSS

4 Shadow

210 B4X Getting started

Click on the pnikeyboard pane to select it.

btnAction

Add View | WYSIWYG Desigi

Button h

Click on Canvas

to add a new button.

-

btnAction

The new button is added.

Change following properties:

Name to btnO
Eventname tO btnEvent

Left to 0
Top to 120
Width to 50
Height to 50
Tag too
Color o #B7FATEA9
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4 Border Properties
Border Color ] #000000
Border Width 1
Corner Radius 5
4 Control Properties
ToolTip
Context Menu
4 Text Properties
Text 0
FontAwesome
Material lcons
Wrap Text ]
Text Color [[.”] Default color

Alignment CENTER A
4 Font
Font DEFAULT v
Size 22
Bold O
Italic ]

The button looks now like this.

211

Border Width

to 1

Corner Radius t0 5

Text

Size

to o

to 22

B4X Getting started
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Add View

Ctrl+X
Ctrl+C
Ctrl+V
Ctrl+D
Ctrl+Z

Cut

Copy
Paste

Duplicate h

Undo

But_sn1

B4X Getting started

Let us duplicate btnO and position the new one
beside button btnO.

Select the Button btnO.

Right click on btnO
and click on Puplicate

Move the new Button next to the previous one
with a space.

Main Change the following properties:
Name btn11 Name to btnl

Tag 1 Tag to 1

Text 1 Text to 1

* btn0 * btn1

And the result.

Add 8 more Buttons and position them like in the image.

* btn5

* btnb

piekbtniozrd

* btn9

-

s btn3

* btn1

* bin2

+btnBS

-

btnAction

* btnb

piekbtniozrd

* btn9

* btn3

* btn1l

* btn2

Change following properties:

Name btn2, btn3, btn4 etc.
Tag 2, 3 , 4 etc
Text 2 3 , 4 etc.

To create the BackSpace button, duplicate one of
the number buttons, and position it in the top left
corner.

Resize and position btnAction.
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Change their Name, Tag, Text and Color properties as below.

bnBS <
4 Main
Name btnBS
Type Button
Event Name btnEvent
Parent pnlkKeyboard

4 Common Properties

Horizontal Anc... *= =+

Vertical Anchor T
Left 0
Top 0
Width 50
Height 50
Enabled
Visible
Tag BS

4 Background Properties

|

v

!

4

4 Drawable ColorDrawable ~
Color [ #FFTESSFA
Alpha Level 1.0
Extra CS5
> Shadow
4 Border Properties

Border Color
Border Width 1
Corner Radius 5

4 Control Properties
ToolTip
Context Menu

4 Text Properties
Text <
FontAwesome
Material Icons
Wrap Text O
Text Color n

Alignment CENTER
4 Font
Font DEFAULT
Size 22
Bold O
ltalic ]

Il #000000

btnAction

4 Main
Name
Type
Event Name

Parent

OK

btnAction
Button

btnAction

pnlkeyboard

4 Common Properties

Horizontal Anc.

Vertical Anchor
Left

Top

Width

Height
Enabled
Visible

Tag

— —

1

180

4 Background Properties

4 Drawable
Color
Alpha Level
Extra CS5
P Shadow

ColorDrawable

#FFO3F86D

1.0

4 Border Properties

Border Color
Border Width

Corner Radius

Il #000000
1
5

4 Control Properties

ToolTip
Context Menu

4 Text Properties

Text
FontAwesome
Material lcons
Wrap Text
Text Color
Alignment
4 Font

Font

Size

Bold

Italic

oK

O
O/
CENTER

DEFAULT

26
O
0

B4X Getting started

A4

!

4
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J Form (WYSIWYG Designer)

— O

= Connected

398 x 564 Version: 1.20

The finished new layout in the WYSIWYG form.

You could have followed all the evolutions of the
layout in the WYSIWYG form.

Now we will update the code.
First, we must replace the txfResult by IbIResult because we replaced the TextField node by a
Label.

1@
11
12
13
14

Private lblNumberl As Label Double click on txfResult to select it.

Private 1lblComments As Label
Private 1blMathSign As Label
Private 1blNumber2 As Label
Private As TextField
Designer Project Tools Debug W

Cut Ctrl+X

Cut Line Ctrl+Y

Duplicate Line Ctrl+D

Copy Ctrl+C

Paste Ctri+V

Undo Ctrl+Z

Redo Ctrl+Shift+Z

Move Line(s) Up Alt+Up

Move Line(s) Down Alt+Down

Find / Replace I} F3

Quick Search Ctri+F

Click on Find / Replace
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Find / Replace X

2P Quick Find || §° Quick Replace

B4X Getting started

Find what:
tfResult

Replace with:

IbIResul The Find / Replace window is displayed.

Look in:
Document -

+ | Find options

Find MNext Replace

Replace All

Click on and close the window.

Replace All

We also need to change its node type form TextField to Label.

Private 1blResult As Label

Now we write the routine that handles the Click events of the Buttons.
The Event Name for all buttons, except btnAction, is "btnEvent".

The routine name for the associated click event will be btnEvent_Click.
Enter the following code:

Private Sub btnEvent_MouseClicked

End Sub

We need to know what button raised the event. For this, we use the Sender object which is a special
object that holds the object reference of the node that generated the event in the event routine.

Private Sub btnEvent_MouseClicked To have access to the properties of the node that raised the

Private btnSender As Button

btnSender = Sender

Select btnSender.Tag
Case "BS"

Case Else

End Select

End Sub

Select btnSender.Tag
Case "BS"
Case Else

event we declare a local variable
Private btnSender As Button
and set btnSender = Sender

Then, to differentiate between the backspace button and
the numeric buttons we use a Select / Case / End Select
structure and use the Tag property of the buttons.
Remember, when we added the different buttons we

set their Tag property to BS, 0, 1, 2 etc.

Select sets the variable to test.
Checks if it is the button with the "BS" tag value.
Handles all the other buttons.
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Now we add the code for the numeric buttons.
We want to add the value of the button to the text in the IbIResult Label.

Select btnSender.Tag
Case "BS"
Case Else
1blResult.Text = 1blResult.Text & btnSender.Text
End Select
End Sub

This is done in this line
1blResult.Text = 1blResult.Text & btnSender.Text

The "&" character means concatenation, so we just append to the already existing text the value of
the Text property of the button that raised the event.

Now we add the code for the BackSpace button.
Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length > © Then
1blResult.Text = 1lblResult.Text.SubString2(@, lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & btnSender.Text
End Select
End Sub

When clicking on the BS button we must remove the last character from the existing text in

IbIResult. However, this is only valid if the length of the text is bigger than 0. This is checked with:
If 1blResult.Text.Length > © Then

To remove the last character, we use the SubString2 function.
1blResult.Text = lblResult.Text.SubString2(@, 1lblResult.Text.Length - 1)

SubString2(Beginindex, EndIndex) extracts a new string beginning at Beginindex (inclusive) until
EndIndex (exclusive).

Now the whole routine is finished.
Private Sub btnEvent_MouseClicked (EventData As MouseEvent)
Private btnSender As Button

btnSender = Sender
Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length >0 Then
1blResult.Text = 1blResult.Text.SubString2(@,1lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = lblResult.Text & btnSender.Text
End Select
End Sub

In Sub btnAction MouseClicked wWe add, at the end, 1blResult.Text = "" to clear the text.
Else
NewProblem
btnAction.Text "0 K"
1blResult.Text = ""
End If
End Sub
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We can try to improve the user interface of the program by adding some colors

to the IblIComments Label.

Let us set:

- Yellow for a new problem

- Light Green for a GOOD answer

- Light Red  for a WRONG answer.

We first modify the NewProblem routine, where we add this line
CSSUtils.SetBackgroundColor(lblComments, fx.Colors.RGB(255,235,128))

We need to use the CSSULtils library for that! See next page how to add a library.

Private Sub NewProblem
Numberl = Rnd(1, 10) '
Number2 = Rnd(1, 10) '

Generates a random number between 1 and 9
Generates a random number between 1 and 9

1bINumberl.Text = Numberil ' Displays Numberl in label 1lblNumberl
1b1Number2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result" & CRLF & "and click on OK"

CSSUtils.SetBackgroundColor(lblComments, fx.Colors.RGB(255,235,128))" ' yellow color
1blResult.Text = "" ' Sets 1blResult.Text to empty
End Sub

And in the CheckResult routine we add the two lines with cssutils.SetBackgroundColor. ..

Private Sub CheckResult
If 1blResult.Text = Numberl + Number2 Then
CSSUtils.SetBackgroundColor(lblComments, fx.Colors.RGB(128,255,128))
1blComments.Text = "G O O D result" & CRLF & "Click on NEW"
lblComments.Style = "-fx-background-color: palgreen;" ' palegreen color
btnAction.Text = "N E W"
Else
CSSUtils.SetBackgroundColor(lblComments, fx.Colors.RGB(255,128,128))
1blComments.Text = "W R O N G
End If
End Sub

' light green color

' light red color
result" & CRLF & "Enter a new result" & CRLF & "and click OK"

And we give the program a more meaningful title by adding MainForm.Title = "Calc Trainer" in
AppStart just after MainForm.Show.

B Calc Trainer

B Calc Trainer

B Calc Trainer

6 + 4 6 + 4 6 + 4
11 10
WRONG result
Enter the result GO OD result
. Enter a new result :
and click on OK ) Click on NEW
and click OK

el
EE

EE
ﬂﬂi
EER

=e) 3
CE]

EE
IBH
EEC

-l
EE

EE
Iﬂl
EEE
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Add the CSSUtils library to the project.

{ jHitpUtils2
EDjKCButtons

|\ jmarT

[ ] jMgttBroker
EDstgboxes
=M. L. ™ AL

L%aries Manager |

L. Pa. PFA.

B4X Getting started

In the lower right corner click on the
Libraries Manager Tab.

Libraries Manager‘ ....................................... - ‘Il b4

Filter Jo
[¥] jCore (version: 4.70)
JFX (version: 4.70)
[] ByteConverter

CSSUtils
%ava@bject
[] jB4XEncryption
[]jBluetooth
[ jcontrolsFX
[]jDateUtils
L1jHTTP
[] jHttpUtils2
[] jKCButtons
CIjmart
DquttBroker
[[] jMsgboxes

= M. L. Fil. = L. PQ. B Fi.

Libraries Manager‘ ....................................... - ‘Il b4

Filter o
CSSUtils (version: 1.11)
[¥] jCore (version: 4.70)
JFX (version: 4.70)
[] ByteConverter
[]JavaObject

The libraries are ordered by alphabetic order.

In the libraries list check CSSUTtils.

And the result.
The CSSUtils library is added to the project.

The use of libraries is detailed in chapter Libraries in the B4X Language booklet.
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Another improvement would be to hide the '0" button to avoid entering a leading '0'.
For this, we hide the button in the NewProblem subroutine with line btno0.visible = False.

Private Sub NewProblem

Numberl = Rnd(1, 10) ' Generates a random number between 1 and 9
Number2 = Rnd(1, 10) ' Generates a random number between 1 and 9
1bINumberl.Text = Numberil ' Displays Numberl in label 1lblNumberl
1b1lNumber2.Text = Number2 ' Displays Number2 in label 1blNumber2
lblComments.Text = "Enter the result" & CRLF & "and click on OK"
1blComments.Color = Colors.RGB(255,235,128) ' yellow color
1blResult.Text = "" ' Sets 1lblResult.Text to empty
btn@.Visible = False

End Sub

We see that btne is in red, this means that this object is not recognized by the IDE.
btno.Visible = False

So we must declare it, by adding btne into line 9:
Private btnAction, btn@ As Button

Now btne is no more in red.
btno.Visible = False

In addition, in the btnEvent_MouseClicked subroutine, we hide the button if the length of the text in
IbIResult is equal to zero and show it if the length is greater than zero.

Private Sub btnEvent_MouseClicked (EventData As MouseEvent)
Dim btnSender As Button

btnSender = Sender

Select btnSender.Tag
Case "BS"
If 1blResult.Text.Length > @ Then
1blResult.Text = 1lblResult.Text.SubString2(0,1lblResult.Text.Length - 1)
End If
Case Else
1blResult.Text = 1lblResult.Text & Send.Tag
End Select

If 1blResult.Text.Length = © Then
btno.Visible = False
Else
btn@.Visible = True
End If
End Sub
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B4R - The simplest way to develop native, powerful Arduino, ESP8266 and ESP32 programs.

B4R follows the same concepts of the other B4X tools (B4A, B4i, B4J), providing a simple and
powerful development tool.

Compiled apps run on Arduino compatible boards.

B4R needs the installation of Arduino IDE version 2.2.1+.

Follow the instruction in the forum.

Tools | Windows Help

- Open B4R.

. IDE Options »
- Choose Tools menu - Configure Paths. Eep

Board Selector

Clean project Ctrl+P
¢8 Configure Paths %
.éﬁ Color Picker

ﬁ':‘, Paths Configuration

Arduino.exe ‘C:\ProgramFiles(xBS)\Arduino\Arduino.exe | |Br0w5e|

Additional Libraries | D\B4X\AdditionalLibraries  |Browse|

(optional) A folder where libraries will be searched for, in
addition to the internal libraries folder.

Shared Modules ‘D:\B4R\SharedModules | |Brow5.e|

(optional) A folder where code modules will be searched for,
in addition to the project folder.

|Cancel| l Ok l

Use the button to locate "arduino.exe". The path will depend on where you installed the
Arduino IDE.

The Additional Libraries folder is set a bit different in the forum than here.
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Additional Libraries:
It is recommended to create a specific folder for Additional libraries.

B4A utilizes two types of libraries:
e Standard libraries, which come with B4A and are located in the
Libraries folder of B4A.
These libraries are automatically updated when you install a new version of B4A.
e Additional libraries, which are not part of B4A, and are mostly written by members. These
libraries should be saved in a specific folder different from the standard libraries folder.

For the additional libraries it is necessary to setup a special folder to save them somewhere else.
This folder must have following structure:

W AdditionalLibraries

B4A Folder for B4A additional libraries.
B4i Folder for B4i additional libraries.
B4) Folder for B4J additional libraries.
B4R Folder for B4R additional libraries.
B4X Folder for B4X libraries.
B4XlibXMLFiles Folder for B4X libraries XML files.

One subfolder for each product: B4A, B4i, B4J, B4R and another B4X for B4X libraries.

When you install a new version of a B4X product, all standard libraries are automatically updated,
but the additional libraries are not included. The advantage of the special folder is that you don't
need to care about them because this folder is not affected when you install the new version of B4X.
The additional libraries are not systematically updated with new version of B4X.

When the IDE starts, it looks first for the available libraries in the Libraries folder of B4X and then
in the additional libraries folders.

In my system, | added a B4XIlibXMLFiles folder for XML help files.
The standard and additional libraries have an XML file. B4X Libraies not.

But, if you use the B4X Help Viewer you would be interested in having these help files if they are
available. The B4X Help Viewer is explained in the B4X Help tools booklet.

Shared modules:

Shared modules are almost no more used.

But, you can create a specific folder for shared modules, for example C:\B4J\SharedModules.
Module files can be shared between different projects and must therefore be saved in a specific
folder.

Libraries and modules are explained in the B4X Language booklet.



https://www.b4x.com/guides/B4XLanguage.html#pf5b
https://www.b4x.com/android/forum/threads/b4x-help-viewer.46969/#content
https://www.b4x.com/guides/B4XHelpTools.html#pf12
https://www.b4x.com/guides/B4XLanguage.html#pf57
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When you connect a board to the PC with the USB cable Windows will load the driver and display
the Serial port used.

Run B4R.

Tools | Windows Help

IDE Options »
Board Selector Click on Board Selector.
Clean project Ctr P

Configure Path i i i
onfigure Paths The window below will be displayed.

.4.". Color Picker

[ Board Selector

Board Type: ‘Arduino;'Genuino Uno v|

Serial Port: | COM7 Arduino Uno ~ | |Refresh

Baud Rate: 115200 -

Logs: ® IDE O B4 Serial Connector () None

1
| Cancel | | OK |

Select the Board Type in the drop-down list.
Select the Serial Port and select the Baud Rate.

If only one board is connected it will automatically be recognized.

You will see only boards which are connected.
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Depending on the board type several other properties can be set.

[ Board Selector

Board Type: ‘WE‘MDS D1 R2 & mini v|
CpuFreguency: ‘ 80 b |
FlashSize: 4M3M -
UploadSpeed: 921600 -
Serial Port: | COMB SAMSUNG Mobile USB Modem #3 ~ | |Refresh
Baud Rate: 115200 -
Logs: ® IDE O B4 Serial Connector () None
R
‘ Cancel | l QK l

B4X Getting started
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In this chapter | will explain some basic functions of the Arduino UNO board which may be useful
for beginners.
The Arduino UNO board is the basic board of the Arduino family.

There exist other more advanced boards.
Arduino DUE

Arduino MEGA

Arduino MICRO

etc. see Compare board specs.

Additional boards called ‘Shields’ can be clipped onto the Arduino boards.
e Arduino Wi-Fi Shield 101
e Arduino Ethernet Shield
e efc.

The Arduino UNO:

The source of the information in this chapter is a summary from the Arduino site.

Digital Input / Output pi
igital Input / Output pins On board

LED 13

LED Serial
TX/RX

LED
Power ON

USB plug

DC Power
plug

Power pins  Analog Input pins


https://www.arduino.cc/en/Products/Compare
https://www.arduino.cc/en/Main/ArduinoBoardUno
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The board can be supplied with power either from the DC power jack (7 - 12V), the USB connector
(5V), or the VIN pin of the board (7-12V).
Supplying voltage via the 5V or 3.3V pins bypasses the regulator and can damage your board
(see the pins below). We don't advise it.

The Arduino UNO has 3 pin sockets:
e Power pins.
e Digital Input / Output pins.
e Analog Input pins.

The Power pins are:

e GND Power ground, 2 pins.

e VIN Power supply input.
The input voltage to the Uno board when it's using an external power source (as opposed to
5 volts from the USB connection or other regulated power source). You can supply voltage
through this pin, or, if supplying voltage via the power jack, access it through this pin.
Voltage 7 - 12 V.

e 5V 5 Volt reference voltage. Don’t provide the power to this pin!
This pin outputs a regulated 5V from the regulator on the board.

o 33V 3.3 Volt reference voltage. Don’t provide the power to this pin!
A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

e RESET
Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.

e |OREF
This pin on the Uno board provides the voltage reference with which the microcontroller
operates. A properly configured shield can read the IOREF pin voltage and select the
appropriate power source or enable voltage translators on the outputs to work with the 5V or
3.3V.
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8.5.3.1 Digital Input / Output pins

Each of the 14 digital pins on the Uno can be used as an input or output, using the pinMode method,
DigitalRead and DigitalWrite functions. They operate at 5 volts. Each pin can provide or receive 20
mA as recommended operating condition and has an internal pull-up resistor (disconnected by
default) of 20-50 kOhm. A maximum of 40mA is the value that must not be exceeded on any 1/0
pin to avoid permanent damage to the microcontroller.

In addition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These
pins are connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip.

e PWM: ~3,~5,~6,~9, ~10, and ~11. These numbers have this “~” prefix.
They can provide 8-bit PWM (Pulse Width Modulation) outputs with the AnalogWrite
function allowing to modulate the brightness of a LED (Light Emitting Diode) or run
DC motors at different speeds.
A value of 0 means always OFF and 255 means always ON.
Usage:
pinTest3.AnalogWrite(Value As Ulnt)
pinTest3.AnalogWrite(196)
After AnalogWrite the pin will generate a steady square wave of the specified duty cycle
until the next call to AnalogWrite (or a call to DigitalRead or DigitalWrite on the same pin).
The frequency of the PWM signal on most pins is approximately 490 Hz. On the Uno and
similar boards, pins 5 and 6 have a frequency of approximately 980 Hz. Pins 3 and 11 on the
Leonardo also run at 980 Hz.

e LED 13: There is a built-in LED driven by digital pin 13. When the pin is HIGH value, the
LED is on, when the pin is LOW, it's off.

8.5.3.2 Analog input pins

The Arduino UNO has 6 Analog input pins A0 to A5 with 10 bit analog to digital converters (0 to
1023 resolution).

The reference voltage is 5 Volt allowing a resolution of 4.9 mV per unit.

While the main function of the analog pins for most Arduino users is to read analog sensors, the
analog pins also have all the functionality of general purpose input/output (GPI1O) pins (the same as
digital pins 0 - 13).

8.5.4 Input modes INPUT /INPUT_PULLUP

If you have your pin configured as an INPUT, and are reading a switch, when the switch is in the
open state the input pin will be "floating", resulting in unpredictable results. In order to assure a
proper reading when the switch is open, a pull-up or pull-down resistor must be used. The purpose
of this resistor is to pull the pin to a known state when the switch is open. A 10 K ohm resistor is
usually chosen, as it is a low enough value to reliably prevent a floating input, and at the same time
a high enough value to not draw too much current when the switch is closed.

The INPUT_PULLUP mode adds an internal pull up resistor no need to add one externally.

With a pull up resistor the pin returns False when the switch is closed because it sets the input to 0
Volt.


https://www.b4x.com/guides/B4RExampleProjects.html#pf33
https://en.wikipedia.org/wiki/Pull-up_resistor
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8551 Initialize

Initializes a pin.
Pin.Initialize(Pin As Byte, Mode As Byte)

Pin s the pin number.
e 0,1, 2, 3etc. for digital pins
e Pin.AQ, Pin.Al, Pin.A2 etc. for analog pins.

Mode is one of the three connection modes:
e MODE_INPUT
e MODE_INPUT_PULLUP adds an internal pull up resistor.
e MODE _OUTPUT

Examplel: Initialize digital pin 3 as input.
Private pinTestl As Pin
pinTestl.Initialize(3, pinTestl.MODE_INPUT)

Example2: Initialize digital pin 3 as input with pull up resistor.
Private pinTest2 As Pin
pinTest2.Initialize(3, pinTest2.MODE_INPUT_PULLUP)

Example3: Initialize digital pin 3 as output.
Private pinTest3 As Pin
pinTest3.Initialize(3, pinTest3.MODE_OUTPUT)

Example4: Initialize analog pin 4 as input.
Private pinTest4 As Pin
pinTest4.Initialize(pinTest4.A4, pinTest4.MODE_INPUT)

The analog pins, on the Arduino UNO, can also be accessed with numbers, like:
pinTest4.Initialize(18, pinTest4.MODE_INPUT)

Pin.A0 = 14
Pin.A1 =15
Pin.A2 = 16
Pin.A3 =17
Pin.A4 =18
Pin.A5=19

Initializing an analog pin as output works like a digital output pin.
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Reads the current digital value of a pin.
The return value is True or False.

Pin.DigitalRead returns a Boolean.

There are two input modes depending on the input signal.
e Pin.MODE_INPUT
e Pin. MODE_INPUT_PULLUP adds an internal pullup resistor for use with a switch.

Example:

Private pinTestl As Pin
pinTestl.Initialize(3, pinTest.MODE_INPUT)

Private Value As Boolean
Value = pinTestl.DigitalRead

The Arduino uses internally 0 and 1 for a boolean variable.
Log("State: ", Value)

Will write either O for False or 1 for True in the Logs. In the code you can use False and True.

Writes a Boolean value to the given pin.
It can be used for all digital pins and also all analog pins.

Pin.DigitalWrite (Value As Boolean)

Example:

Private pinTest3 As Pin
pinTest3.Initialize(3, pinTest3.MODE_OUTPUT)

pinTest3.DigitalWrite(True) directly with the value.
pinTest3.DigitalWrite(value) with a variable.

AnalogRead reads the current value of an analog pin.
The return value is an Ulnt with values between 0 and 1023 (10 bits).
The reference voltage is 5V.

Example:
Private pinPot As Pin
pinPot.Initialize(pinPot.A4, pinPot.MODE_INPUT)

Private Value As UInt
Value = pinPot.AnalogRead
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AnalogWrite writes a Byte value to the given pin.
AnalogWrite has nothing to do with the analog pins nor with AnalogRead.

AnalogWrite can only be used on the digital pins ~3, ~5, ~6, ~9, ~10, and ~11 on the Arduino
UNO, the pins with the ~ prefix.

Pin.AnalogWrite (Value As Ulnt)

Example: we use digital pin ~3 which allows PWM.

Private pinTest3 As Pin
pinTest3.Initialize(3, pinTest3.MODE_OUTPUT)

pinTest3.AnalogWrite(145) directly with the value.
pinTest3.AnalogWrite(Value) with a variable, value must be a UlInt variable.
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All the projects were realized with the Arduino Starter Kit.

The diagrams for the projects were realized with the Fritzing software.

To start a new project, run the IDE and click in the File - New menu either on Arduino or ESP
depending on what kind of board your program should run.
In our case: Arduino.

File | Edit Project Tools Windows Help

3 New > Arduino
@ Open ESP
B save Ctrl+S

You will see the window below:

[ New Project - Arduino

Project Folder | |'\ ‘Browse‘

Project Name || ‘

Create New Folder

Cancel OK

You need to select a folder and enter a project name and click on OK, for example:

E" New Project - Arduino

Project Folder |D:\B4R \MyFirstProgram

Project Name | MyFirstProgran ‘

Create New Folder

‘Cancel| [ OK l



https://www.arduino.cc/en/Main/ArduinoStarterKit
http://fritzing.org/home/
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Now you have a default template in the IDE.

The #Region Project Attributes is normally collapsed; these attributes are explained below.

#Region Project Attributes
#AutoFlushLogs: True
#CheckArrayBounds: True
#StackBufferSize: 300
#End Region
'Ctrl+Click to open the C code folder:
ide://run?File=%WINDIR%\System32\explorer.exe&Args=%PROJECT%\Objects\Src

Sub Process_Globals
Public Seriall As Serial
End Sub

Private Sub AppStart
Seriall.Initialize(115200)
Log("AppStart")

End Sub

#AutoFlushLogs: AutoFlushLogs: True assures that the Logs are sent without problems.
AutoFlushLogs: False can lead to program crashes.

#CheckArrayBounds: Checks the array bounds or not.

#StackBuffersize:  Sets the default Stack buffer size.

Public Seriall As Serial Defines the serial interface with the computer.
Seriall.Initialize(115200) Initializes the serial port with a Baud rate of 115200 Hertz.
Log("AppStart") Shows appstart in the Logs Tab when the program starts.

The Logs are explained in chapter Logs in the B4X IDE
Booklet.


https://www.b4x.com/guides/B4XIDE.html#pf65
https://www.b4x.com/guides/B4XIDE.html#pf65
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Let us write our first program.

It’s similar to Erels Button example from the forum. It uses a pushbutton switch and the Led 13 on
the Arduino UNO board.

The project Button.b4r is available in the SourceCode folder.
e Open B4R and create a new project with the name Button.
e Build the board with the pushbutton and the wires.
e Connect the Arduino to the PC.

e \Write the code.

e Run the program.

Material:
e 1 pushbutton switch

Connect one Arduino GND (ground) pin to the
ground GND line of the breadboard.

Then connect one pin of the pushbutton switch to
the ground line.

And connect the other pin of the pushbutton to pin
A5 of the Arduino analog pins.

We could have connected the first pin of the
pushbutton directly to the GDN pin of the Arduino,
but the connection in the image is ready for the next
examples.

seeee weeweeeees eeeee weeee - We could also have used one of the digital pins
instead of the analog pin.
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8.6.1.2 Code

Sub Process_Globals
Public Seriall As Serial

Private pinButton As Pin 'pin for the button
Private pinLED13 As Pin ‘pin for LED 13 on the Arduino
End Sub

We declare the pins for the pushbutton and the on board Led 13.

Private Sub AppStart
Seriall.Initialize(115200)
Log("AppStart")

pinButton.Initialize(pinButton.A5, pinButton.MODE_INPUT_PULLUP)
'Using the internal pull up resistor to prevent the pin from floating.
pinButton.AddListener("pinButton_StateChanged")

pinLED13.Initialize(13, pinLED13.MODE_OUTPUT)
End Sub

We initialize pinButton, as the analog pin A5, with pinButton.As5 and set the input mode to
pinButton.MODE_INPUT_PULLUP. We need a pullup resistor to prevent the pin from floating,
MODE_INPUT_PULLUP connects an internal pull up resistor.

We add pinButton.AddListener("pinButton_StateChanged"), to generate a StateChanged event
when the state of pin pinButton changes which means that the pushbutton is pressed or released.

We initialize pinLED13, as the onboard Led as digital pin 13 and set the output mode to
pinLED13.MODE_OUTPUT.

Sub pinButton_StateChanged (State As Boolean)
Log("State: ", State)
'state will be False when the button is clicked because of the PULLUP mode.
pinLED13.DigitalWrite(Not(State))

End Sub

We add a Log, Log("state: ", State), to display the state in the Logs.
We write the State to the digital output of the on board led, pinLED13.DigitalWrite(Not(State)).

We write Not (State) because State will be False when the pushbutton is pressed because of the
PULLUP mode.

Clickon * or press F5 to run the code.

When you press the pushbutton, led 13 on the Arduino UNO will be ON and when you release the
pushbutton led 13 will be OFF.
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For this project we use a copy of the Button project.
Create a new LedGreen folder, copy the files of the Button project and rename the Button.xxx files

to LedGreen.xxx.

We add a green Led which can be switched on and off with the button from the first example.

The project LedGreen.b4r is available in the SourceCode folder.

Material:

¢ 1 pushbutton switch
e 1green LED

e 1220 Q resistor

We keep the mounting of the pushbutton switch
from the first example.

One pin on the GND line of the breadboard.
The other pin to A5 of the Arduino analog pins.

And we

- Add a green Led on the breadboard.

- Connect the cathode (-) via a 220 Q resistor to the
ground GND line of the breadboard.
""""""""""""" - Connect the anode (+) to digital pin 7.
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8.6.2.2 Code

Sub Process_Globals
Public Seriall As Serial

Private pinButton As Pin 'pin for the button
Private pinLEDGreen As Pin 'pin for the green Led
Private LightOn = False As Boolean

End Sub

We keep the definition of pinButton.

We change the definition
Private pinLED13 As Pin

to
Private pinLEDGreen As Pin

for the green Led

We add a global boolean variable Lighton which is True when the light is ON.

Private Sub AppStart
Seriall.Initialize(115200)

pinButton.Initialize(pinButton.A5, pinButton.MODE_INPUT_PULLUP)
'Using the internal pull up resistor to prevent the pin from floating.
pinButton.AddListener("pinButton_StateChanged")

pinLEDGreen.Initialize(7, pinLEDGreen.MODE_OUTPUT)
End Sub

We leave the code for pinButton.
We initialize pinLEDGreen as digital pin 7 and set the output mode to pinLEDGreen.MODE_OUTPUT.

Private Sub pinButton_StateChanged (State As Boolean)
If State = False Then 'remember, False means button pressed.
LightOn = Not(LightOn)
pinLEDGreen.DigitalWrite(LightOn)
End If
End Sub

Every time State is False, pushbutton pressed, we change the variable Lighton and write it to
pinLEDGreen.



8.7.3 LedGreenNoSwitchBounce.b4r 236 B4X Getting started

For this proejct we use exactly the same circuit as LedGreen.b4r.

The only difference is in the code.

The project LedGreenNoSwitchBounce.b4r is available in the SourceCode folder.

The pushbutton switch we use in our projects has a problem called bouncing.

The signal of a mecanical switch is not clean, the switch has several bounces which are interpreted
by the the digital inputs as several state changes. If we have an even number of state changes it is
similar to having done nothing.

But we want only one state change per button press.

Image of switch bouncing (source Wikipedia):

JAYC(]) = 275V

The switch bounces between on and off several times before settling.

To solve this problem we don’t react in the pinButton_StateChanged routine on state changes
within a given time.


https://en.wikipedia.org/wiki/Switch
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Material:

e 1 pushbutton switch
e 1green LED

e 1220 Q resistor

We keep the mounting of the pushbutton switch
from the first example.

One pin on the GND line of the breadboard.
The other pin to digital pin 7 on the Arduino.

And we

- Add a green Led on the breadboard.

- Connect the cathode (-) via a 220 Q resistor to the
ground GND line of the breadboard.

- Connect the anode (+) to digital pin 7.
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8.6.3.2 Code

The code is almost the same as LedGreen.b4r.

Sub Process_Globals
Public Seriall As Serial
Private pinButton As Pin 'pin for the button
Private pinLEDGreen As Pin 'pin for the green Led
Private LightOn = False As Boolean
Private BounceTime As UlLong
Private BounceDelay = 10 As UlLong

End Sub

We add two new variables: BounceTime and BounceDelay.

Private Sub AppStart
Seriall.Initialize(115200)

'Using the internal pull up resistor to prevent the pin from floating.
pinButton.Initialize(pinButton.A5, pinButton.MODE_INPUT_PULLUP)
pinButton.AddListener("pinButton_StateChanged")

pinLEDGreen.Initialize(7, pinLEDGreen.MODE_OUTPUT)
End Sub

Same as LedGreen.b4r

New pinButton_StateChanged routine:

Private Sub pinButton_StateChanged (State As Boolean)
If State = False Then 'remember, False means button pressed.
If Millis - BounceTime < BounceDelay Then
Return 'Return, bouncing
Else
LightOn = Not(LightOn)
pinLEDGreen.DigitalWrite(LightOn)
BounceTime = Millis 'reset BounceTime to current time
End If
End If
End Sub

Every time State is False, pushbutton pressed:
e We check if the time between the current state change and the first state change.
If the time is shorter than BounceDelay, which means a bounce, we do nothing.
If the time is longer than BounceDelay, Which means a real state change, we execute the
code.
e We change the variable Lighton and write it t0 pinLEDGreen.
e Set the new BounceTime.
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This project is an evolution of the LedGreen project and simulates traffic lights.

We use a copy of the LedGreen project.
Create a new TrafficLight folder, copy the files of the LedGreen project and rename the
LedGreen.xxx files to TrafficLight.xxx.

The lights can be switched on and off with the pushbutton switch from the previous examples.
The timing for the change from red to green and green to red is managed

with a Timer TimerGreenRed and the duration of the yellow light is managed

with a second Timer TimerYellow.

The project TrafficLight.b4r is available in the SourceCode folder.

Material:

1 pushbutton switch
1 green Led

1 yellow Led

1 red led

3 220 Q resistors

We

- add a yellow and a red Led similar to the green
one.

- connect the yellow led (+) to digital pin 8.

- connect the red led (+) to digital pin 9.

-------------------------
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8.6.4.2 Code

Sub Process_Globals
Public Seriall As Serial

Private pinButton As Pin 'pin for the button
Private pinLEDGreen, pinLEDYellow, pinLEDRed As Pin "pins for the Leds
Private TimerGreenRed, TimerYellow As Timer
Private LightOn = False As Boolean
Private LightGreen = False As Boolean
Private BounceTime As ULong
Private BounceDelay = 10 As UlLong
End Sub

We declare the button and the three led Pins, the two Timers and two global
variables Lighton and LightGreen.

LightOn = False > light OFF
LightGreen = True > green light ON

Private Sub AppStart
Seriall.Initialize(115200)

TimerGreenRed.Initialize("TimerGreenRed_Tick", 2000)

'Using the internal pull up resistor to prevent the pin from floating.
pinButton.Initialize(pinButton.A5, pinButton.MODE_INPUT_PULLUP)
pinButton.AddListener("pinButton_StateChanged")

pinLEDGreen.Initialize(7, pinLEDGreen.MODE_OUTPUT)
pinLEDYellow.Initialize(8, pinLEDYellow.MODE_OUTPUT)
pinLEDRed.Initialize(9, pinLEDRed.MODE_OUTPUT)

End Sub

We initialize TimerGreenRed With the Tick event ("TimerGreenrRed_Tick" and an interval of 2000
which means that the Tick event is raised every 2 seconds (2000 milli seconds).

We initialize TimerYellow With the Tick event ("TimeryYellow Tick" and an interval of 500 which
means that the Tick event is raised every 0.5 second (500 milli seconds).

We keep the code for the button and the green Led, initialize pinLEDYellow as digital pin 8 as output
and initialize pinLEDRed as digital pin 9 as output.
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The code is hopefully self-explanatory.

Private Sub pinButton_StateChanged (State As Boolean)

' Log("State: ", State) 'Log the State value
If State = False Then 'if State = False
If Millis - BounceTime < BounceDelay Then
Return
Else
pinLEDRed.DigitalWrite(True) 'switch ON the red LED
LightOn = Not(LightOn) 'change the value of LightOn
BounceTime = Millis
' Log("Light: ", LightOn) "Log the LightOn value
TimerGreenRed.Enabled = LightOn 'enable TimerGreenRed Timer
If LightOn = False Then 'if LightOn = False

pinLEDGreen.DigitalWrite(False) 'switch OFF LED Green
pinLEDYellow.DigitalWrite(False) ‘'switch OFF LED Yellow
pinLEDRed.DigitalWrite(False) 'switch OFF LED Red
End If
End If
End If
End Sub

Private Sub TimerGreenRed_Tick

If LightGreen = True Then 'if LightGreen = True
Log("TimerGreenRed _Tick LightYellow") 'write the Log
CallSubPlus("EndYellow", 500, 0)
pinLEDGreen.DigitalWrite(False) 'switch OFF LED Green
pinLEDYellow.DigitalWrite(True) 'switch ON LED Yellow

LightGreen = False 'set LightGreen to
False
Else
Log("TimerGreenRed Tick LightGreen") 'write the Log
pinLEDRed.DigitalWrite(False) "switch OFF LED Red
pinLEDGreen.DigitalWrite(True) "switch ON LED Green
LightGreen = True 'set LightGreen
to True
End If
End Sub

Private Sub EndYellow(Tag As Byte)

" Log("TimerYellow_Tick LightRed") 'write the Log
" Log(" ™)
pinLEDYellow.DigitalWrite(False) 'switch OFF LED Yellow
pinLEDRed.DigitalWrite(True) "switch ON LED Red
End Sub

We use the EndYellowNous routine to switch from the yellow light to the red light.
This routine is called with the CallSubPlus keyword which allows to call a routine with a given

delay.
CallSubPlus("EndYellow", 500, 0)

EndYellow = Name of the routine
500 = Delay, 0.5 second (500 milliseconds)
0= Tag, not used in our case.

We can switch ON or OFF the traffic lights with the pushbutton switch.
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