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BrainPadc Visual Basic Introduction

Introduction

The BrainPad circuiioardis designed as a powerful educational tool that can be used to
teach everyone from kids, to college students and professionals. Kidstavilito learn
programmingusing Visual Studio, one of the most widely used professional tools. College
students andprofessionals that already know programming can use the BraioPaadit
boardto learn about digital electronics and the connection between computing and the
physical world.

Overview

Students will learn how to create projects in Visual Studio along withramming basics.
Applicationdn this lesson will be limited tthe Brainrad object, 1 f statement, awnile loop
and thetemplatefunctions

Guidelines

1 Prerequisites: None

1 Ages 12 and up

f PC setup with Visual Studio, NETM@rbld YS g2 NJ | Yy R sditware. 9f SO
1 Supplies: BrainPad

Page2 of 17
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Starting a New Project

Open Visual Studio anghder VisualC#select.NET Micro Frameworknd choose the
BrainPad .NET ApplicatioBhangehe Location toc:\ users\ <YourUsername= Desktop\ then
name the projecBrainPad_Projeds shown in Figure. 1

Mew Project 7 w
¢ Recent MNET Framework45 - Sortby: Default - Search Installed Te 0 =
4 |nstalled e . .

. iivﬂ Class Library Visual Basic Type: Visual Basic

4 Temnplates
4 Visual Basic iivB Console Application Visual Basic

A project for creating a .MET Micro
Framework application for the

b Store Apps BrainPad .MET.

Windows Desktop i?l: Window Application Visual Basic

Cloud

Liisls BB BrainPad NET Application  Visual Basic

Micro Framework -
B Online

Click here to go online and find templates,

Marmes: |BrainPad_Projecﬂ |
Location: Ch\Users\GHMDesktop' -
Solution: Create new solution -
Solution name: BrainPad_Project Create directory for solution

[] Add to source control

ok || cancel

Figurel ¢ Creating the BrainPad_Proje&rainPad .NERApplication.
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Oncecreated,@ 2 dzQf f 0 S BRN&EEVW HRRshawh it Rigure. 2

w BrainPad_Project - Microsoft Visual Studic
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM  TOOLS TEST AMALYZE WINDOW  HELP

B -2 W P Start - Debug ~ AnyCPU - Aotk

% Program
—tlass Program
= Public Sub BrainPadSetup()
"Put your setup code here. It runs once when the BrainPad starts up.

'This code displays "Hello, world!™ on the display.
BrainPad.Display.DrawText(@, @, "Hello, world!™, BrainPad.Cocler.White)
End Sub

¥ogloo] J1aio|dxg ;ames

= Public Sub BrainPadLoop()
"Put your program code here. It runs repeatedly after the BrainPad starts up.

'This code turns the light bulb on and then off.
BrainPad.LightBulb.TurnOn(}
BrainPad.Wait.Seconds(@.5)
BrainPad.LightBulb.Turnoff()
BrainPad.Wait.Seconds(@.5)
End Sub
End Class

Figure2 ¢ The Program.vlfile and its contents are shown.

This file contains the default code when yfinst create a projectThelinesingreen  that
begin withp are called comments, anthey generally describe what the code do&éske
a moment toreview them.

[ SG1Qa NY¥zy GKS O2RS G2 aSS (GKSasS 02yySyidaQ
and presghe F5 function key or the Start buttdiigure 3.

W BrainPad_Project - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG  TEAM  TOOLS TE

B -

LA
m L
g Program.cs® # X

Figure3 ¢ Press theStart button to run the Program.

Visual Stdio will now run the codea few things will happerand the display willnow
KI @S GKS , vi23NE & stivwrSri Figdre. 4
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Figure4 ¢ The displaya K 2 ¢ & , wad NGIf R K¢

What happened exact®/Our applicationbeganby calling thesrainPadsetup () function.

This function is called one time, when thpplicationstarts and isgenerallyused to set
things up In this caseit executed thezrainPad . Display .DrawText line to instructthe display
to show the textd | S f # NIARd#HBrainPadsetup () Wasfinished the applicationcalled

BrainPadLoop () . Code placed inside this functigsmexecutedin aninfinite loop. This is why
the code that turns the LED on and then off again neteps

Exercise

Change the text to makine program print your namen the display
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The BrainPad Object

The world around us is full of objectsvery person, table arircuit boardis an object If
we were to aska personto & I & S ft f edbeéaskihg arobject to perform a task. The
same concept can be applied to code. Like imetpreviousapplicationwe ran, the
BrainPad was asked to control the display and light bulb throughthead object.

The BrainPad  Object itself, is a piece of codéat is contained in one file. This was
develged by GHI Electronics to cover the internals ofBin@nPadThis enables students
like you,with an easy way to contrahe BrainPad circuit board

After typingerainPad , press the period key to get a list of all available optigfigure5)
for this olject, likebisplay .

#3 Accelerometer
#3 Button

#2 Buzzer

#z Color
#2 DcMotor

;[
#2 Expansion

#3 Image

#3 Legacy

Commeon | All

Figure5 ¢ Using IntelliSense we can see the options offered by th&nPad object.

Now we can use the arrow keys to go up and down in the list to fincbthey , and then
press the period key again to seat options(Figure §are the availabldéor the pisplay .
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Drawlargeletter

DrawLargeMumber

DrawlargeText

Drawletter

Drawline

DrawMNumber

DrawRectangle

DrawText

Height * Public Shared Sub DrawText(x As Integer, y As Integer, text As String
Common | All

&
&
&
&
&
&
&
&
=

Figure6 ¢ Using IntelliSense we can see the options offered by thelay object.

Visual Studialoes a great deal of simplifying programming by automatically listieg th
available optiongor each object

z

b2¢ GKFG ¢S 1y26 K2¢ (G2 dasd GKS . NIAYtIlR 2
light.
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Traffic Light

Traffic lights are meant to guide traffid/e cantest ourgreentraffic lightby turning it on
andoff./ 2L yR LI &30S GKS O2RS T NeRiadsQuil YLI S
function.

BrainPad . TrafficLight  .TurnGreenLightOff()
BrainPad . TrafficLight ~ .TurnGreenLightOn()
BrainPad . TrafficLight  .TurnGreenLightOff()
BrainPad . TrafficLight  .TurnGreenLightOn()

Examplel ¢ Put this code inside th@rainPadSetup () function.

b2g> LINBaa Cp (G2 NYzy G§KS O2edBant staRonehidzQf f
happensbecause our code is executéabter than we can see.

Problem Solving

Since applications execute extremely fast, we need to slow them down to figure out the
problem. This way we can see what is happening or if the results are as expected. We will
start by stepping in code to see what the application does at a slow speed.

STPPING IN CODE

Add a breakpoint at the first line of code insidesainPadsetup () by moving the cursor to
that line and pressing the F9 key as shown in Figure 7.

= Public 5Sub BrainPadsetup()
.
BrainPad.Trafficli ght.TurnGreenLightOn()
BrainPad. TrafficLight.TurnGreenLightOFf+ ()
BrainPad. TrafficLight.TurnGreenLightOn()
End Sub

¥oqoo] Iz

I
Figure7¢2 SQ@S |breakgoRtor line 5.

Press F5 to run thapplication. The project will be built and deployed but then the
execution will stop at the breakpoint as shown in Figure 8.
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I— Public Sub BrainPadSetup()
ol BrainPad.TrafficLight.TurnGreenLightOff ()|
I BrainPad.TrafficLight.TurnGreenLightOn()
I BrainPad.TrafficLight.TurnGresnLightOff()
| BrainPad.TrafficLight.TurnGresnLightOn()
End Sub
|

Figure8 ¢ The program has executed up to the breakpoint.

Press the F10 key to execute the current Jimiich turns the green light off. Now press
the F10 key again, and the green light will turn on. The next steps will continue through
the rest of the code. When you reach the closing curly bracket, press F5 to stop.

b2¢ GKIFIG ¢S 1y26 ustdaipedd vé&fasy ae\chniaddsdime Oedayse
so we can see the light turn on and then off.

Delays in Code
Ly 2NRSNJ G2 aSS gKIFIiQa 3I2Ay3 2Vhiss8ongb SR (i 2
telling the BrainPad to wait between tasks.

BrainPad . TrafficLight  .TurnGreenLightOff()
BrainPad . Wait .Seconds(0.5)
BrainPad . TrafficLight ~ .TurnGreenLightOn()
BrainPad . Wait .Seconds(0.5)
BrainPad . TrafficLight  .TurnGreenLightOff()
BrainPad . Wait .Seconds(0.5)
BrainPad . TrafficLight  .TurnGreenLightOn()

Example2 ¢ This code waits half a second (0.5) between turning the green light on and off.

/| 2L FYyR LI aitsS GKS O2RS Teh@asewpEfunetiodf. Bunn A y i
the code and observe the green liglgain You should nev see the green light turning
on and off evenhalf a second.
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Exercise

Create a real traffic light using the following logic:

© N OAWDNPRE

Turn thered light off.
Turn the light off.
Turn thegreenlight on.
Wait 5 seconds.

Turn thegreenlight off.

Turn the light on.
Wait 1 seconds.
Turn the light off.

Turn thered light on.

10.Wait 5 seconds.
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While Loop

The previous exercise simulated a traffic light but it only did it once. We could repeat the
code over and over to make the traffic light run a fewere times but what if we want
this to run irdefinitely? This is wheremile loops come irhandy:.

While BrainPad .Looping
"Your code
End While

Example3 ¢ Code inside a whiléoop will be executed indefinitely

Code insidea while loopwill be executed idefinitely as long as its condition is met. In our
case, w&® f f a cdzt8nt value from the BrainPad object calleebing . This constant
always returns true, which causes the2 2 daidi&ion to always be met.

While BrainPad .Looping
BrainPad . TrafficLight  .TurnGreenLightOn()
BrainPad . Wait .Seconds(0.5)
BrainPad . TrafficLight  .TurnGreenLightOff()
BrainPad . Wait .Seconds(0.5)

End While

Example4 ¢ This code will blink a green light on and off for half a second indefinitely.

[ SGQa 1SSL) GKAy3Ia AaAYLES yR o6fAy] GKS 3N
LI 43S GKS O2RS FNRY 9shitraddedip @ furctiorh Kuin the a2 dzNJ LIN
and observe the green light.

Tip: ThesrainPadLoop () function does the sam#hing as ourwhile loop behind the scenegs
S0 youcan use this function in your application to simplify things.

Understanding The Loop

¢ 2 FdzNJ KSNJ dzy RS N& ( & byeRkpainkbly ihaviag ths 2uksgr b the ffst | R R
line where we turn the green light on and press F9. This will add a breakpoint and pause
the application as soon as the it reaches that line as shown in Figure 9.
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= Public Sub BrainPadSetup()
While BrainPad.lLooping
(4] brainPad.TrafficLight.TurnﬁreenLightﬂn[H
BrainPad.Wait.Seconds(@.5)
BrainPad.TrafficLight.TurnGreenLightOff()
BrainPad.Wait.Seconds(8.5)
End While
End Sub

Figure9 ¢ Add a lreakpoint while the application is running.

Now use F10 to step through the code and when the program reachesnthef thewnile
loop it will go back to the beginningtop the program execution by pressitigg stop
button as shown in Figure 10.

. --@0 5

| Stop Debugging (Shift+F5) i:

=@ Main()

FigurelO¢ Thestopbuttong A £ £ &0 2L GKS | LIJX AOFGA2y GKIF(Qa

Now, reset the BrainPad and note how the green light is still blinking but this time without
the need for Visual Studio. In fact, you can connect the BrainPad to anypajaegqower
source (such as a phone charger) and the green light will blink without the need for a PC.

Exercise

Make the traffic light simulate a real traffic lightefinitely.
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If Statement

Anif statement (or conditional statement) checks to see if a statement is true or false
and then does one of two things depending on the resuike if the down button is
pressed, turn the greelight on as shown in Example 5

Public Sub BrainPadSetup()
BrainPad . TrafficLight .TurnGreenLightOff()
If BrainPad . Button .IsDownPressed() Then
BrainPad . TrafficLight  .TurnGreenLightOn()
End If
End Sub

Example5 ¢ Pressing and hold the down button when running this program will turn the green
light on.

For the code above to work, you have to be holding the button down at the time the
program is deployed. This is because onceithgtatement is reachedthe program will
continue executing until the program endgo solve thidard to reach goalwe need to
repeatedly check if the button is press@geixample b This is wherawnie loop comes in
handy. S Q& seadaoop( KuBction to simplify thinger the tip earlier

Public Sub BrainPadSetup()
BrainPad . TrafficLight ~ .TurnGreenLightOff()
End Sub

Public Sub BrainPadLoop()
If BrainPad . Button .IsDownPressed() Then
BrainPad . TrafficLight  .TurnGreenLightOn()
End If
End Sub

Example6 ¢ This code loops indefinitely checking if the down button is pressed. If it is pressed,
the green light will turn on.

Example6 first makes sure the green light is off anthen it falls into an infinite loop.
However this program stilhas a bug. Run the program and test it. The green light will be
off when the program runs and then once the down button is pressed the green light will
turn on. That is all good so fasut when the button is releasedhé green light never
turns off. Can pu guess why? Try stepping in the code to see what happens when the
button is pressed and when it is not pressed.
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Computers are strict on following orders. In previous examsplee light never turned off
because we actually never told the program to tuhe green light off. This means we
have to tell the program téurn the light on when the button ipressed and welsohave
to tell it to turn the light off when the button is not pressed shown in Examplé

Public Sub BrainPadSetup()
BrainPad . TrafficLight  .TurnGreenLightOff()
End Sub

Public Sub BrainPadLoop()
If BrainPad . Button .IsDownPressed() Then
BrainPad . TrafficLight  .TurnGreenLightOn()
End If
If Not BrainPad . Button .IsDownPressed() Then
BrainPad . TrafficLight  .TurnGreenLightOff()
End If
End Sub

Example7 ¢ This code will turn the green light on when the down button is pressed, and off
when the down button is not pressed.

Whilethe BrainPadR2 Say Qi KI @S shinraY. SiibrKiddrnNo@rdssbdf SVB
can continue to userainPad . Button .IsDownPressed() but with Not before it to represent if
the button is not pressedNow when you run it, not pressing the button will turn/keep
the lightoff.

Exercise

Turn the green light on when the up button is pressed. Turn the green light off when the
down button is pressed. Turn the red and the green lights on when the left button is
pressed.
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The Else Statement

Theeise statementis always used with the statement and has a very useful purpose
that would be perfect for the last examplBreviouslywe needed to check if the button
is pressed and if the button is not press&tle can simplify this by catching when ian
a0F0SYSyYy Ul Askey/a8 showin MiEzampka A y 3

Public Sub BrainPadSetup()
BrainPad . TrafficLight ~ .TurnGreenLightOff()
End Sub

Public Sub BrainPadLoop()
If BrainPad . Button .IsDownPressed() Then
BrainPad . TrafficLight  .TurnGreenLightOn()
Else
BrainPad . TrafficLight  .TurnGreenLightOff()
End If
End Sub

Example8 ¢ This code uses aglse statement to check if a button is pressed or not to turn a
green light on and off.
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Or & And Operators

Themost usedlogical operators are ther and and operators These ardypically used
within the if statement.In Examplé®, we want the buzzer to generate5g000 Hzound
when both the up and down buttons argressed. This is accomplished by gsan&&
operatorbetweenisupPressed() andisDownPressed() .

Public Sub BrainPadLoop ()
If BrainPad . Button .IsUpPressed() = And BrainPad . Button .IsDownPressed() Then
BrainPad . Buzzer .PlayFrequency(5000)
Else
BrainPad . Buzzer .Stop()
End If
End Sub

Exampled ¢ This codechecks if both up and down are pressed, if so it plays a high pitch sound.

Exercise

Turn the green light on anplaythe buzzer at ®00Hz whenever the up or down button
ispressed. Pressing both or either one will have the same effect.

Extra Credit

If the up and down buttons are pssed together, turn the red light orf onlythe upor
down button is pressed,then play the buzzer at ®00 Hz. You must have tweo
statements in your code.

Tip: Use nested statements suchaasf statement inside aather i statement.
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GHIElectronics.com/support/brainpad
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