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If we sell, donate or r&w&& computers pruped]r , nﬁ:E leas ——

computer waste If we look after computers, they will %@h{“ﬂiﬂﬂg
time. Thiswill make computer waste less.

Cybercrimes are crimes committed with a computer. EJmEﬂ ﬁ‘m
hacking, phishing and spreading malware. These crimes can damage
a computer and make data easyto steal.

To protect yourself from crime, use anti-virus and firewall software.
This should stop hacking and the spread of malware. Never reply to an
email that asksfor personal information. This will stop phishing.

Behaving in the wrong way is the same for online and offline activity.
You should not commit crime or treat people badly using a computer

or in person.
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Overview
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Inthis unit, students will learn about graphical and text-based programming
languages. They will discuss programs created in different languages.
Students will look at the Maker and its hardware features again. Students
will learn about hierarchy and abstraction. They will develop Python
programming skills to download a simple program to the Maker using a
USBcable.

Definition

computer

Maker

programming

programming
language

a machine with input,
processing and gutput
devices

a tiny programmable
computer
(microcontroller)

commands that solve a
problem

a language to create
software programs
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Introduction to Maker and Python

Ardublockly -a graphical language
to program Maker

T T T
a E L
[ ==
a text-based
programming
Python language

Learning outcomes

1.1 Understand the Maker {microcontroller) and Python software.

1.2 Understand that programming can be done using graphical and text-
based languages.

1.3 Discussdifferent algorithms that solve the same problem. (G6.2.1.2.3)
1.4 Learn how to download programs to Maker using Python.

1.5 Describe the notion of hierarchy and abstraction in computing. -
(G6.2.3.1.2)

1.6 ldentify an operating system and how it works. (G6.1.1.11.1)
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Computer processing

The Maker is a microcontroller. It is a small computer. Before we learn
about Maker, we are going to learn something about computer processing.

This will help us understand how inputs, processing and outputs make
computers work.

There are four functions that make computer processing happen:

1. Inputs- This is how a computer takes in information from the world.
People get input through their senses(eyesand ears). A computer
usesa mouse, keyboard or touchscreen asinput.

2. Processing The CPU(Central ProcessingUnit) is a small microchip
inside the computer. s how the computer processesinput and
software instructions. You can think of the processor as the brains of
a computer; the fasterthe processor,the more guickly the computer
can think.

3. Memory- Thisis how the computer remembers things. There are
two types of memory:

+ RAM (RandonmfAcces#lemory) You can think of this asthe com-
puter's short-term memory while warking.

« Storage (harddrive) Thisis the computer’s long-term memory. This

. is where a computer can store information even when the power is
turned off.

_ 4. Outputs- Thisis how a computer shows information after
. processing. People share information by talking. A computer uses
Alr] text and graphics on a display.

Soagyrighe® by of Rizoarier- Unned Lesk Dmirmae




Introduction to Maker and Python

Match the computer function to its description.

Function Description

This is how the
Input computer processes
input and software
instructions.

Thisis how a
Processing computer takesin
| _information from the
world.

Thisis how a

M computer shows
information after

processing.

Output This is how the

computer stores
information.

7 I L et 27
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Introduction to Maker

We already know about the Maker microcontroller. A microcontroller
is a small circuit board. It has a processor, memory and programmable
hardware for inputs and outputs. These are built onto a single microchip.

The Maker has push buttons, LEDlights, RGBlights, an accelerometer and
a speaker. Let's look at the hardware features on the Maker microcontroller

again.
Power pad
NeoPixels
LED grid
Push buttons
Fin pads
Acceleometer ® | il PRl S
IR RN RN AR .
—i XBEE sockels
- w SASIII00041] "II!F:'I!.
s Fall T Sound sensor
Buzzer «— oSl i ::” L]
Light sensor . o
Temperature sensor
On-Board LED

Micro-LISB socket Reseat button

18
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Activity 2

Pin pads

Acceleometer

Buzzer

Light sensor

Micro-USE socket

Cogjighe ke iprp s’ Rdvomder- L rbad o B,
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Look at the images. What are the Maker hardware features? Fill in the
blank spaces.

MNeoPixels

XBEE sockets
Sound sensor

Temperature sensor

Resel button




Introduction to Python

The Maker is hardware. To use hardware, we need to create software (code
or computer programs). The software tells the hardware what to do and

when. This is so it can function.

We will be using Python fo create software for Maker. Python is a simple
text-based programming language. It is used by many organisations, such
as YouTube and NASA

The advantage of Python programming is that the words (syntax)of the
language is simpler than other languages, such as C++. Python is still a
powerful programming language. It can be used for many purposes.

The Python IDLE (integrated development and learning environment) is
software used to write programs using Python code. The interface for the
Python |DLE software looks like this:

|l Pyt 189 2l = 4] =
[le G bl [eteg fbdoe o Help
Priten J.24:0 {v¥ 4. 0rER%=0Rilbd, Haz 38 3018, LEsO3TrdLl [MOC w1800 3F Eit [Eptal) ). == Wial]
T *popyrlg=cs™, "spdice® or Tlbhicemss 1° fop more CnfoomaTioq .-
il Ecbd)
»
= py ¥ : 20
. .
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Introduction to Maker and Python

Below is an example of a program written in Python. This program will
output ‘A" on the LED grid.

L Python Cxemple.py o X
Ele Edt Formet Run DOptions Window Help

hi EpEsasdd e idda i adnsiadeiadisiriaddiaigdadidieandadeiannddd .
#1 Rccivity § = Show Charactears on the LED Grid
i

## Acduino Sketch "SerfialMaker.ino™ MHust Be Uploaded First

I' [ E AN AN RN RN A A A R R N R AR A N RN RN AN N R R R AN R R AN NN RN A A RN

-n;.,z time
rom IBSerial inmport *
import IBSerial as JBHMaker

IEdaker.Open_Porc ("COHI3®,~115200") ## copen the COM porc
IBMaker.PARMAP { "MAKER") $§ map pinMode
IBMaker.begin (=¥ 00" LR ARLID -

'I illllllinllltm'iﬂ'ﬂpt,ﬂll\;ﬂ ".ﬂu“’li#‘.*i."illllliill

wnile(Ll):
iHMaKer.Leds ChaD(A", LUUY)

.‘i LR R N R by RN RN RN RN RN YR RE LR LEER YN LELEE RN RN

IBMakes.Cluae Pusl() # cluae Lhioc OOM Uil
" IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII H
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Unlike most microcontrollers, the Maker was designed to be used as a
tool to teach programming skills. This means students can create code
(programs) with Python. Then they can see the programs working on the
Maker hardware.

Students can get programming experience. They can do this by using
simple text-based programming with physical inputs and outputs on the
Maker. We cannot see how the program works if we are only using text-
based programming.

Students can program the Maker for projects outside the computer lab.
This is because the device can be carried everywhere.

Activity J - @

Look at the sentences below. Fill in the blank spacesusing the words
in the table.

Python @ physical Maker = projects text program

Unlike most microcontrollers, the was designed to

be used asa tool to teach programming skills. This means students
can create code (programs) with Then they
can see the programs working on the Maker hardware.

Students can get programming experience. They can do this using

Loagrrighes iy o B2 soscor- Liniad drad Bre s
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introduction to Maker and Python

simple text-based programming with inputs
and outputs on the Maker. We cannot seehow the

works if we are only using -basedrogramming.
Students can program the Maker for outside

the computer lab. This is because the device can be carried
everywhere.

Graphical and text-based programming languages

We can use different programming languages and techniques to solve a
computing problem. Programs can use different commands/syntax. Some

programming algorithms work better than others.

* Programming languages like Ardublockly are graphicallhey use
blocks for commands.

* Programming languages like Python are text-basedlhey use written -
commands. N
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Discuss differe
problem

&)

nt algorithms that solve the same

Activity 4

Here are two examples of an algorithm. It outputs a happy face on

the Maker.

Frugrsnuninl;
language

Ardublockly

Display Character

Itﬂl

Milliseconds

LRI Tlme
= IRSerial impocs *
tmpzss ITESerial sx IRSaker

ImMaker . Oper Pozh | "tE11=, = 1153007] @1 Spen the COH poTh
EDMAKET . Finia® (RN b ¥} map pintcde
iBHake s . begin [ *¥0.00") 1R oy TV .00

I' R R R T R R R R N N e

Hiiw[E)E
'_'H‘_ih:_f_t!l.-:_t'm::q AT L 1000k

Discuss the algorithm examples above. Then, answer the following

questions:
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Introduction to Maker and Python

How are the algorithms similar? Write your answersin the box below.

How are the algorithms different? VWrite your answersin the box below.

Why is one algorithm better than the other?

—,

-
._d_|
-~ __.-'_u.-_r.

— ~
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How to download programs to the Maker using
Python and Arduino software

Python IDLE needs to use seriacommunicatida download programs
to the Maker. This is different from Arduino and Ardublockly.

A teacher or technician will add two libraryfilesand a sketcHileto the
computer. Thisis so we can use Python to program the Maker.

+ PySerialibrary- Thislets us set up Python for serial communica-
tion.

+ SerialMakefrduinoSketch- This is downloaded to the Maker
to set it up for serial communication.

+ [BSeridibrary- This allows Arduino functions to be used with Py-
thon to program the Maker.

= = - - - e L} . -

F T PR PR T S = = B = e Ly = aw
Aw 3 151 - - = ¥
L el 0 E 1N s ".‘!'I-I .- TNk I.I i i H

We will now practise programming the Maker by creating a program to
output ‘A.

8] Activity 5

* Connect the Maker to the computer or laptop with the USEcable.

25 Cryrighe Wil of B detarieem Ui Gl S




Infroduction to Maker and Python

* Open the Arduino software by left double-clicking on a short-
cut using the mouse. Or left-click on the program from the Start
menu.

[T — -
o

* Lefi-click on the open icon E by using the mouse. Or click
File. Then, click Open from the menu.

L ef g ey o' Wovcadon- U rked S ol B
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* Using the mouse, left-click on the SerialMaker sketch. Then, click

Open.
[ Cpen an Ardusng sketch... ks
Look j: | . Senslboker < @O
*+ Marre 3 Date modified Type
' SenatMaker 1ZeJan-15 1051 AM NG File
Cusck sccess
Desidop
™
Libranes
This PC
* € >
Netwoik 2 1
Obperct nama: Senaiisher al | | Cipan I
Objects of fpe: Hﬁﬂrj > [ ["a:n;d

* Lefi-click on the upload icon by using the mouse. Or click
Sketch. Then, click Upload from the menu.

* Once the sketch has uploaded successfully, the Maker can now
be programmed using Python. Before closing the Arduino soft-
ware, check the com port in the bottom right corner of Arduino
IDE.

Cayrighet Wimioy of e carke Ui deat B e




Introduction to Maker and Python

You only nead to uplead the SerialMaker sketch with
Arduino once. This will configure the Maker. Then,

you canwrite and download programs using Python.

* Open the Python IDLE software by left double-clicking on a
shortcut using the mouse. Or left-click on the program from the
Start menu.

o 82
ot

+ Type the following code into Python using the keyboard.

[ "Output Apy - O b4
Ble & Fgmat Bun Optioes Window ey
: L Lime
Ferm THOSTrisl Iwmscrt & '\‘
import IRfSerial ar [EMakex 'i
1
IB-H.IIE-!.'.DEIEII.__'FI:-II:I:'-'.'E:."!'..l'.'ll!-_'-'.-'.'i 3 opan the COH porc | :"‘-
IBMabkes .. PArMAP [SIEAEERS) 11 Bap pioMods |
IBMaker beglin ("I 00%] iR axr "V1.0D0" | 3 |
|
NEZs L) ™
IMEHI.LE-:I!I_EI‘I.-HEI'(-.', A0} /J
!
IBM::-::.HM:_M::U Il sioceer the COH ot "I L
; I
s,
b
L 18 Cok (& L
.H.-
ST
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* Check that line 4 usesthe correct com port for your computer.
This should match the com port asshown in Arduino:

Rl e Loonie encowr

IBHaker . Open ForetT [“COMT®,"LLE200%)

A com port {communication port) isa connection between a computer
and another device. They connect serial devices. They send one bit
of data at a time. For example, a mouse might be connected to
COM1. The keyboard might be connected to COMZ.

* Using the mouse, left-click File. Then, choose SaveAs. Give the
file a sensible name, e g. 'Gibran Abdullah Output A Then, click
Save.

e

4 Bl ThaPl o Dwsidep

L

Cjivaid = T Fiplibiy

i Chak s
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B T T
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File pivrre: | Gt Abauliah, Chatpa pll
| ¥ b i
e m hpe  Pythenide e Pyl |

iy Foldany Caentl

» To download the program to the Maker, pressthe F5 key on the

B keyboard. Or using the mouse, left-click Run. From the menu,
click the Runmodule.
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Challenge
add more code to the program to output ‘B’ and 'C'.

The Maker can only store one program at a time. When you

download a new program to the Maker, it will replace anything
- you saved before.
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In computing, we use a hierarchyo put software and hardware into
levels. At the top level, users access software applications. Look at the
other levels below:

'+ High-level programming language (e.g. Parﬂiﬂnl
'+ Low-level programming language

=

+* Machine language

* Hardware/architecture

Using a hierarchy lets us work in one level without knowing about other
levels.

« For example, we can use a programmindanguagés g Python)
without knowing about a machindéanguager architecture

il ] oy
rl:ll:l | Y ::E'-'I-LF-ID.rH

i

Inprogramming, abstractioms: functions, classesor modules. A function
i5 a set of commands to do a task. We collect functions into libraries, so
they can be used again.

« For example, we can use the LEDcharactelunctiono output char-
acters on the Maker LED grid.

I8Maker.Leds Char('T', 1000)

CapryrigheS bimieoy o b Secarior- Linined Srad R rania
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imtroduction to Maker and Python

« [t is better to use the charactehunctionThis means you don't have
to program each LED light to output a character.

IEMaker .satlad (0, 1, HIGH)
IEMaker.setLed (0. 2. HIGH)
IBMaker  serled (0, 3, HIGH)
IEMaker . setled (D, 4, HIGH)

IEMaker , setled (0, 5. HIGH)

IEMaker . gercled (1, 3, HIGH)
| IBMaker . setled (2, 3, HIGH)

IEMaker.setlad (3, I, HIGH}
i TEMaker.setLed (4, 3, HIGH)
| 1BMaker . setled (5. 3. HIGH)

Identify an operating system and how it works

An operating system(e.g. Microsoft Windows}isthe software that manages
computer hardware, software and resources. The operating system gives
services for other software (e.g. Python |IDLE)to work.

%[ Activity 6

Look at the list of software. |s it an operating system? \Write ‘yves' or

L A

no.

Microsoft Windows | |
Python IDLE _ | b,
MAC 0OSX

Ardublockly _ 1 {
Linux | L

33 : 4 __'f.- .-'f-_ : ": .
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Unit 1 summary

In this unit, we:

* leamed about graphical and text-based programming languages.
* looked at the Ibtikar Maker and its features again.

» were introduced to Python programming and IDLE software.

* |earned about hierarchy and abstraction in programming.

* began to develop programming skillsto create and download a pro-
gram to Maker using Arduino, Python and a USE cable.
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introduction to Maker and Python

Complete the pop quiz released by ADU.
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Overview

In this unit, students will learn more about Python programming. This unit
introduces logic with event handlers and conditional statements. These
are used so a program can decide which tasksto do. Students will alsc

learn how to use variables in Python. They will create programs that use
them with logic.

Keywords

Term Definition

‘Trk H4
event when an action is ﬁ

handler  started by an event | et Acpon-2

decision-
conditional :_IEE:;EM R fﬂ lr'E =i
statement prﬂgra?npr:u?ng
! I
i Y 1
& & (¥
steps to solve a ; "i- ‘
algorithm | problem before Emglll :

programming < € ;‘” l@
o 3 -

e T L 3B
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L e e T 3
written notes to > g
comments : =
explain codes e ey

a place to hold

varde information

Learning outcomes
2.1 Understand event handlers and when to use them in a program.

2.2 Understand conditional statements and when to usethem in a program.
2.3 Understand what variables are and how to use them in a program.

2.4 Apply your knowledge by creating a Maker program that takesinputs -
and produces outputs using logic and variables.
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Event handlers

In programming, an event is an action that is started by the user{eg. a
user pressing a key or dicking a mouse button).
* An event handler is the code that responds to the event.

« A programmer canwrite codes to tell the computer what to do when
an event happens.

Below is an event handler in Ardublockly. In this example, pressing the
button (Left A)is the event. The action is outputting "A' on the LED grid.

. Read Button [EX{(ViER

Display Character | 'y ' for [ROl) Milliseconds
—

Below is an event handler in Python. In this example, pressing the button
(Left A) is the event. The action is outputting "A on the LED grid.

TR Y
if (IBMaker.Buctonli)):
IBMaker.Leds Char(*A*, 200}

o LY b -
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Activity 1

We will create a program that usesevent handlers. The program will
use the buttons as events. The action will be outputs on the LED

grid.

Start by connecting the Maker to the computer Upload the
SerialMaker sketch in Arduino if you need to. Then, program the
Maker in Python.

| & Event_Handlers.py - o %
Ele Edit Fgrmat Fun Dptions Window Help

#i Arduino Skecch "SerialMakesr.ino” Hust Be Uploaded Fitac

import Time
from IBSeErial 1€EDRGTE\ ¥
port IRSeriali.Aa THMEKerd

I!.I"E.:L:I.'-ler.EI;uz:l:u_P'J:-:l:ti"::I!-'...!"J “1153200%) ## open the COOM port
TEHAkear , PinMa P { "MAKER™) Il map pinkode
IEMaRer Begim (V0. 00"™) ¥R ar "Wl.0Q"

ghile (L)

f (IBMaker.Burconli)}):

ell? [(IBMaker.ButtonB(i):

Iﬂ'!ﬂktz.le-d:__}lum[ﬁ-. 200) *.,‘._
i
IMIE:-ELM:_EH:(] tf closs the C0M porc I :.-
(1 Cok0 \ [
: J
Make sure you use the same com port as shown in Arduino. Then, [“.
savethe file with a sensible name. J [
To download the program to the Maker, press the F5 key on the 1l
keyboard. Or using the mouse, lefi-click Run. From the menu, click L
the Runmodule. )
egpighet Kl o EEvestion- L bad S Evinsa 41 3 e '.-'.-.-__ -."_ "-.-:_ - Z ar

e e A A




add the code to output ‘A on the LED grid when button (Left A)is pressed.
Variables

Computer programs use information. To do this, a program will store
information using variables and constants,
+ Programmers create variables to store information that can change.

* Programmers create constants to store information that will not
change.

Variables can store many types of information. We will use two types of

variables in Python:

+ Text

«  Number
Below is an example of a number variable in Python:

Deighs = 1.70

Below is an example of a text variable in Python:

Country = “UAE"

Capryrighe® by of B ducariere Ui drak S ana




EJ Activity 2

Match the variables to their data type.

Variable

Hape = "Mohammed"™

Age = 5

ol Text + FEERLL Hello B2

Ciog prighe Wliminsy o' Edueatdon U rled & B s ._.-"r
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Conditional statements

Computer programs are instructions. They tell a computer how to process
input and give output. Part of programming is telling the computer
WHEN' to do an action.

+ A conditional statement is logic. It decides when to do an action.
These are similar to event handlers.

* Sometimes a conditional statement is called an f-Then statement. IF
a condition is met, THEN an action is done.

Below is a conditional statement in Ardublockly. In the example, the
condition is score eguals 10. The action is outputting "Score: 10° on the
LED grid.

- f PlayerScore = RSN 10
1] if "PlayerScore 10|

do Display String | & ERGDG0E »  for  EDGLE - Milliseconds

L—.-

Below is a conditional statement in Python. In the example, the condition
is score equals 10. The action is outputting “Score: 10° on the LED grid.

ahiile (1)t

acore = 10

Lf acgra == lﬂ;:
IﬂF,nke:-L:d:_Et:["i-::-rr: LO®,; 1060

L L . Sagrrignel bl o I d oo Ll Sl i rmnkd
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Activity 3

We will create a program that uses event handlers, variables and
conditional statements.

* The program will use the buttons asevents.
* The actions will be adding to or resetting the score variable,
* The conditional will output “Win" when the score is more than 9.

Startby connecting the Makerto the computer. Upload the SerialMaker
sketch in Arduino if you need to. Then, program the 'Keeping Score’
program in Python.

[P —— - o x|

|Be [dn fgme fBun Qgtoms fimdow bl

10 Ehiics SEedeh MEatiklHaker. Ri=" ¥oat S Ditsadedl Feost
TLE N
IBXscial im o
IESFeoial [Rtakaz
IBMake s Opicy PeEr[=COMINS, SILAJA0%) B0 ep=s the DO0M p==it
[BFEke . PinHAF | "HAKER™| I map pintcde
EBEmke T Egand =0, 00| Fb ar "WI.0&"

FoopE = 0

LEafL}E

F [INeskes. Botconl )bl
Soore = Jook® + A
Thitixes . Lods Nus|Ssaze, 2003
* 1PEBMeEsT-BobtceR i) ¢

1BHa#ee . Leds Sue )| *Paani ™, 204
T SooEm B R
ThMaicer. Lads Ser{*Win™, J00)

[Erakez.Clooe_Toot (] P cloes Ehe O poEk

|
|
_ A il Lokl

Make sure you use the same com port as shown in Arduino. Then,
save the file with a sensible name.

To download the program to the Maker, press the F5 key on the
keyboard. Or using the mouse, lefi-click Run. From the menu, click

the Runmodule.
45 - & '__.-'"-. -"- --_'




add the code below to set the scoreto 0 when button (Right B)is pressed.

core = 0

h )

Match the code to the descriptions.
Code Description
clifF Bagoye > O “ﬂiﬂhlE
B
1 L
I:l\.'\.
L¢ (IEHaker.ButTonL(]): Eventhandler
‘ o
) Conditional
5 Scoze — 0
3 statement
1. |
" i
k. ” : ) _____'__" — —- = 45 Cairighes Vs o B anarlor Liniaid dad S,




Selection with Python

Commenting on your code
VWhen programming, it is good practice to add comments to your code:

» Comments help you remember what the code does.
« Comments help others to understand the program.

Below is an example of a comment in Ardublockly:

uo Display Cheracter = "Y' for ELL] Millizeconds

e
h

To add a comment in Python, we use a # symbol. Below is an example of
a comment in Python:

'I'E-I"I,-I.I:I':-Lm_':h-:ﬁ'h', 200} $Presp buccoen A Then oocput 'RY op LED gzid

- A B YT, TR "
Srgprigret Mmoot Edueadore Ueked St B o 4T f“_‘_,. L




@J Activity 3

Practise adding comments to the code. One comment has been
done for you.

Comments to use:

Pressbutton Right B. Set the score to 10 and output ‘Reset on the

LED grid.

Pressbutton Right B. Set the score to 0 and output ‘Reset’ on the

LED grid_ ]
Pressbutton Left A Add 1 to the score and output it on the LED

grid.

When the scoreis more than 8, output. "Win' on the LED grid.

4 " - | | A A

Set the scoreto 0.

Code Comment

5Core = O

1f (IRMaker.Burtanl(}): Press button Left A. Add 1 to

N b o iee. 20ny  the score and output it on the

_ ~ LED grid.
L* s11f [TEMaker.Bucconm(}]:

AL Score = 0
i IBHakes . Ledns 3te [“Resec®, 200)

=11f Score > 5
1 TEMaker.Leds STE [("Win®, ZOF)

Saprighs® Wity of B ducariore v Srad Ereiace




Now we know how to write comments. We should add comments to
the code block in Python.

Open the ‘Keeping Score’ program in Python. Then, add the
comments from Activity 5 using a # symbol.

Eanrg = § ) COEE . - o
whills (1)
f (IBEsker. BuToonldplil DT,
=orw = ThoZw &= L
TEHacer. Leds HomiSoore, g}
! | FEHaver . DeTeoaR )] Iiceas DusTon 255 h: Add 1| o0 aoope shanownpus on LER gridd
BEgiw = 0
TMskes, Lada Scpd"Resst™, J04)
Lsf Fogge = B N, .
Ifaker . Leds Sue pselih =, \ 306

:Inllll.bql:-l.';l.q:l_i'l:;tlﬁ 10 =Lome £5m TOW ottt

e,

Savethe file after you have added the comments. 3

- " " .-,r"--'
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Unit 2 summary

In this unit, we

introduced logic with event handlers and conditional statements.
learned how to use variables in Python.

developed Python skills to create a program that usesvariables,
event handlers and conditional statements.

- _r': L] -'l-».. : Saprprighe bilmarry of Rz omicee- Lineed Legl Smirraa
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Selection with Python

End of unit quiz
 Date | 2
 An event handler is code that responds to an event.
1 A Te
B False

A Inputting mfurmah{:rn
2 E' Storing information
c ~ Processinginformation

_E Cutputting information
 Sometimes a conditional statement is called _
| _A If-Then
3 B 1 When
C S0

D j-What

'Ml[;h code I:|IL'| you use to output Score on the Maker LED grid?
A_‘ Score= 0
4 B (IBMaker.ButtonR()): | %

| D elif Score> 9

'Mlich syrmhni do we need for comments in Pyﬂmﬂ‘?'

A [ b
5 B - {
Cl@ N
[D]s |
'wall ¥
Dagighe Wiy o Eapemdon Lirksd o Bl 51 ] A '.-""'-..r . — :': 'f:- . —r,







Selection with Python

Notes
..................................................................................................................................................... X
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Qverview

Students will show their understanding and programming skills learned in
Units 1 and 2 in the Term 3 project. The project program will use logic and
variables to process different inputs and send them to different outputs.
Students will also self-evaluate the project. They will think and talk about
outcomes with their peers and the teacher.

Keywords

Term

project

task

requirements

musical
instrument

assessed work with many
tasks

one part of the assessed
work in a project

things you need to do
or have, to do well in an
activity or project, e.g. has
features of a 3D model

a device used to make
music, e.q. piano
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Maker and Python Project

Learning outcomes

3.1 ldentify the key elements of the problem, such as inputs, outputs,
assumptions and limitations. {G6.2.1.1.1)

3.2 Demonstrate an understanding of variables, event handlers and
conditional statements by using them in the project.

3.3 Test the project program and evaluate your performance to identify
areas for improvement.

el 7
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About pin pads

The Maker has a set of @ pin pads around its edges. The pin pads can be
used to connect to other hardware for input or output. The pin pads are

labelled DO, D2, etc. They can be programmed individually.

We can program the pin pads to work asa button using an event handler.
To do this, we use rgad E-Elp.EllE:iﬁ'U'*E-._

* Readcapacitive knows when there is a change in electrical charge
(capacitance)of a pin pad.

* The electrical charge (capacitance)changes when a person touches
the pin pad.

* Touchscreens on mobile phones also work by knowing when there
are changes in capacitance.

Below is a read capacitive event handler in Ardublockly. In the example,

the event is touching the pin pad (D0). The action is outputting an ‘A on

the LED grid.

" Read Capacitive 1l E53 &)

do Display Character | "y ' for it}  Milliseconds

S righes Wiy oF R docarier- Limme Sk nim-namla




Maker and Python Project

Below is a read capacitive event handler in Python. In the example, the
event is touching the pin pad (D0). The action is outputting an ‘A on the
LED grid.

if |IBHaker . Touch (¥ > 200} :
Imairer -!I'_-l.-l:l:l_l:h-ur-l ‘RY,; 2a0)

About the buzzer

The buzzer is a component that can output sounds from the Maker. We
can change the sound using different frequencies. We can also change
the duration {(how long something happens).

Below is an example of sound output in Ardublockly. In the example, 100

<
i the frequency. Duration is 250 milliseconds. '

i
|
e
|
|

Play Tone: Frequency §[:} Duration FEi)

Below is an example of sound output in Python. In the example, 100 isthe !;
frequency. Duration is 250 milliseconds.

L epdgne Wiy ' e Sveader U rbd & o B e,
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Project Brief

For this project, you will use the Maker like a piano.

First, you will plan how to program the Maker. You will match inputs with
the outputs. Usethe requirements to help you. After this, you will create

your program with Python. Then, you will test your program. After testing,
you will evaluate your work.

The piano program will use:

* variables to store the capacitive and tone values.

« the push button and conditional statement to change tone frequency.
+ the LED grid to output the tone setting (A or B).

« pin pads as event handlers for each sound.

* the buzzerto output each sound.

Program sounds on the buzzer Usethe frequencies below

Pinpad | Frequency

D3 200
02 350
[ 500
00 | 650

D12 . 600
D6 950
D9 1100

D10 1250

_"_- P B = o " Eayrighe® Wiy of B4 o Ulnnkd e Emirsas
e




We don't have a musical keyboard. We can use crocodile clips and coins
with the Maker pin pads. You can use each coin as a piano key.

If you don't have coins, you can use anything conductive
(lets electricity go through it). Examples are tin foil, paper
clips or even a banana!

61
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Look at the requirements for the piano program.
Basicequirements

I

et T and C variables at the start of the program.
Input button (Left A) sets T variable to (1).

Input button (right B) sets T variable to {1.15).
Input pin pad (D3} outputs (T* 200) on the buzzer.
Input pin pad (D2)outputs (T* 350) on the buzzer.

Advancedequirements

6. Input pin pad (D1)outputs (T * 500) on the buzzer.
7. Input pin pad (D0) outputs (T * 650) on the buzzer,
5 !

9. Input pin pad (D6} outputs (T* 950) on the buzzer.

Input pin pad (D12) outputs (T * 800) on the buzzer

10. Input pin pad (D9)outputs (T™* 1100) on the buzzer.

Loag vighe LBsirory of @ S ook e Lok Do rsie




Activity 1

Now you have looked at the projectbriefand the piano program
requirementdalk about what you nead to do for the project.
Use the box to write your ideas.
Y
i
f
(
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Understanding the project brief

Answerthe questions below. Thiswill show that you understand the Maker

piano project.

Activity 2

1. Fﬂr this project, you will use the Maker like a piano.

d Tme

b False

[ ‘What v_.il!we use for input in the project program?

a Buzzer
b NeoPixels

R T ———

€ LED grid

d Pinpads

E, 'ﬂhat I|.'.'|1I we use for output i in ﬂl'E pmjeci pmgrmn‘-"

S . m e e m e = s e e

a Buzzer
b NeoPixels

R T ———

€ LED grid

d Pinpads

':'Mlat will we use the code (below) for in the project program?
4,

1 [(IEMaker.BucconR(}] 1

a8  Input
b Thoroughput

T il . Sagprighe by of Bdazacke L vaad doat Brsewag




Maker and Python Project

" What will we use the code (below) for in the project program?
5.

ISHaker.playTome (T * 200 100

4 | Input

b Processing

Cepyrgiet bimiery o i Suession U e doss B baser E'E i) .--_"«mm '..-'.J.- H""'x“_.'i_




Plan your program. First, read the descriptions. Then, match the
descriptions and inputs with the outputs. Three examples have been

done for you.

Input bution

LeftA)zets T
variable to (1).
This outputs A
on the LED gnd.

(1.13). This
outputs B on
the LED gnd.

1F (IEMajper . BateonR () )1

1f (IBMakper.BattonB() )3

Input pin pad
(D3) outputs (T
* 200) on the
buzzer.

if [(IBMaker.Touchi{Z®] » Cj:

Input pin pad

(D2} outputs (T
* 350) on the

LS {IBHaksr Touch{2) > C)t

Output

T =1
IBdakes . Leds Chaz ("A°, 200}

fRMater.pleyTone (T * 300, [06]

T=L.1%
IBHaker.Leds Charo|'8®, Z00)

tEHakes.playTone (T & 630, 100)

| T L

Cayyrigha binory of Ristarior- Ui Sesd Smiomaa




Maker and Python Project

Input pin pad
(D1} outputs (T
* £00) on the
buzzer

input pin pad
(D0youtputs (T 1 .. e Tousnion > ot
* p50) on the
buzzer.

input pin pad
(D12} outputs 1 (TEMaker.Touch(E2) % )1 I tEMakes.playTena (T * BOO, 100)
(T* 800) on the '
buzzer.

input pin pad
(D8) outputs (T 0N

it (IBMaker.Touch(€) 2 ©): | MEua¥erflayTone (T + 350, 100]
* 850) on the

buzzer

f {1EMeker  Towch (£) > Cis !mnlnﬁllﬁﬂﬂtﬂf L 11 “;.u.r.

E]'.'Hill-!-pl.l'y‘!‘ﬁﬂl [T = XE&, LOO)
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Create the project program. Usethe program plan.

Connect the Maker to the computer. Upload the SerialMaker sketchin
Arduino if you need to. Then, program the Maker in Python.

| & "Prapecipy = o *
| f4e £ Ffgmai fun  Optioea  YWedow Hep

T e
5 IASaEial iepoEe
 FheTaal s TRERKET

t!-l'l.lh:-.'."p-l:l.-..'_l'n:".l"'-.l'. = T L30Ty ] opem the OO gabk
[BMaker - PLnEAP (“FAEER"™ ) il map pinkedn

ERam e v ki b [5VL D07 il &= TYi, 00®

=1

L= 200

* (IBMabec. Buattaal )

T ™= i

IEnakey . Leds Chaz{ A, 20i)
T (IEaLer - ButitogRikh=

T = ] 1%

[Beaker.Leds _Chard®n', 041

i (IEHaner . Towohi{d) > £)1

IBMakpTr.playicae(l = 2, L)

T {IEarer.Tomshid) = T

IBHaksr.playTesne (T * 350, 1440)

T feEaksr.Toschill > ©):
IBMaper , playTane (T DO, 00)

TRHakes, Cloee _Farsil ¥ glopn the OOH paTs -
Lm J0 ok

Make sure you use the same com port asshown in Arduino. Then, save
the file with a sensible name.

;I To download the program to the Maker, press the F5 key on the
1 keyboard. Or using the mouse, left-click Run. From the menu, click the

Runmodule.
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Maker and Python Project

Challenge

Add more code to the program. The other pin pads should play the buzzer
with these frequencies:

i Pinpad | Frequency
Do 650
D12 600
Db | 950
DS ,' 1100
D10 | 1250
Makerpianoschematic

Use the Maker piano schematic to connect crocodile clips and coins.
Then, test the program by touching each coin:

o et

y " L
:-_ I| ‘_.. ]I ‘
_II'-EI_ | [
i | l
f".::- I
[l
Kl
HI :
I.'\.
b
3|
T 4
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it is important for you to saveyour work. It can be used for evidence and
feedback in the futura.

You should take a screenshot of the program you have built for your Maker
piano. You should saveit on your computer. Print it out and stick it in the

box below.

: —————— #
b _ e e = —— Tﬂ
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Maker and Python Project

After the programming stage, you have to test it.

Test your Maker piano program. Does it meet the requirements of the
project? If the Maker does not do what you programmed it to do, go back
and try to fix it

Activity

i Test Result
Are the T and C variables set at the start of the
praganm Mo Yes
} i i _—
Does input button (Left A) set T variable to (1)7
Mo Yes
Does input button (Left B)set T variable to (1.15)7
Mo Yes "
Does input pin pad (D3) output (T * 200) on the
e ¢ Mo Yes
Does input pin pad (D2) output (T * 350) on the
geoey Mo Yes {

. 2 . N .\."'\.
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Did you answerNo to any questions? If so, can you change your program
to make your test score better?

Did you make changes to your program? Why?
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Maker and Python Project

Self-refiection

When you have finished your project, you have to think about how you
worked. Answer the questions below. They will help you know where you
did well and where you can do better.

Activity 6

Readthe sentences below. Tick the box that is for you [\].

| need more | ﬂm | am
Sentences during the
help. ;

| | project.

| could understand the project | | 10
brief and its requirements.

| correctly matched inputs to
their outputs.

| was able to use Python to
create my program. ' !

| was able to build a Maker
piano using the schematic.

| did my own testing and fixed
any mistakes.

Cepighes by o Bdocatir- L rknd & B
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Are there any other areasyou could make better?
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Teacher feedback box

Your teacher will give you feedback on your worlk.

What went well Even better if

Comments: feedback and future targets for students
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Maker and Python Project

Unit 3 summary

In this unit we:

» showed our understanding of programming and the skills learned in
Units 1 and 2.

« connected crocodile clips to make pin pads easierto use for input.

+ leamned to use the buzzer for output.

« created a project program (using logic and variables)to process dif-
ferent inputs and send them to different outputs.

+ tested the program.
thought about our skills and how we worked.

b}
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Qverview

Students will look at the theory of iteration again. They will leam how to
use loops in Python. Students will work on changing long programs (with

code that repeats)to short programs. Students will also understand some
common functions that they can create using loops.

Keywords

Term Definition

Images

itﬂ repeat  program

looping ‘commands over and
II]'u’Er again .
- ‘a type nf.Jnnp used in
 programming
Wl
-
while oop 'io repeat Instructions ot

| until a condition is met
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iterafion with Python

Learning objectives
4 1 Understand the concept of iteration.
4 2 Practiseusing looping to make programs more efficient.

4 3 Perform common editing and formatting functions in word processing.
(Gb.1.2.8.1)

4 4 Insert, edit and format tables in a document. (G6.1.2.6.2)

U il —
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Introduction to looping

In computer programming, we use looping to repeat a sequence of code.
Looping is also called repetition

* A counted loop usesa variable to repeat a number of instructions.
* A conditional loop is used to repeat until a condition is met.

Below is a counted loop in Ardublockly. In this example, the loop will
output a count from 1to 5

countwith [ from §B (1o B by &

do Display Number {8 for @) Milliseconds

h—

Below is a counted loop in Python. In this example, the loop will cutput a
count from 110 &

for ¥ in rang&E{l,.5)8
IBHaker.Leds Hum{i, 10Q)

Below is a conditional loop in Ardublockly. In this example, the loop will
output a count from 1to 5:

epeat UIOS (G2 O

do Display Number [JEB for i} Milliseconds

Zagrighes ey of & darssion- Ui dod Rrmraaa




teration with Python

Below is a conditional loop in Python. In this example, the loop will output
a count from 1o &:

: B

while [oodAE < &)1
IBMaker . Leds Mum(i, 200)
i = 34 + 1

d ; g . F
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Activity 1

Before we useloops, we will create a program that outputs the numbers
from 1 to 5 in sequence.

Connect the Maker to the computer. Upload the SerialMakersketch in
Arduino if you need to. Then, program the Maker in Python:

L *1 00 by - ] " |
EBle Edt Fogonst Bun  Opbons  Window Help

il Apduine Sketch "SerialMaker.ina™ Hust Bn Uploaded Ficas
R0 Gl

from FESe=ma N U=t
t TESEeial s THEsFEF

IBMa ks . Open_Post (MCOHIE%, *115300%) B cpen the COM post

IBMakET . FAnMAE ["HAKER") il mop pirdode

IEMaker .beGim "V . 00") H or "V1.040"
IefLlhe

ibakes .. bedn Hamill, S00)
IBMaker . Leds Hami{d, I00)
IEMaker . Leda Has (3, 30D}
TEMyrer . Leds Huesi4, 200)
TEHu ks Lodns M=%, 200)

IE-'BH.E#E-E!.&H!-_FMEH Fi =lass the COBE pase

Lec 10 Lok &7

Make sure you use the same com port asshown in Arduine. Then, save
N ] the file with a sensible name.

'.. To download the program to the Maker, press the F5 key on the
| keyboard. Or using the mouse, left-click Run. From the menu, click the
Runmodule.
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fteration with Python

Challenge
Add code to output numbers 6 to 10.
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%[ Activity 2

Create a new program to count from 1 to 10. We will use a loop to
repeat similar instructions. This program will work better,

Connect the Maker to the computer. Upload the SerialMaker sketch in
Arduino if you need to. Then, program the Maker in Python:

[ =110 10.py - O o
Fde Edt Foemat PBun  Opteons Window Help

iF Acduains Skherch "SerialMaker.ins®™ Must Be Bploaded First
:r.'.';"" otln s 5

from IBSerisl lmpor: ©

imparts IBSarial s= IBHMaksr

IE.H.H..'l:tr-EIpert_‘E'-n::It [ NOBMIAR | FLNS 200 S \FRopen e /O0M port

IBHaker . PAnMAPR ("MRAKER") #¥ map pinMode
ISHaker . Cegln "V, 03" i# or =Vi.oo"
dbiile (13

for L an cange (1,107

IBMaker.Leds Hum(i, 200}

Iﬂ{ntc:-i:lnsz_?urt“ £¥ close the COM porrt
Lrc 18 Cok

7 Make sure you use the same com port asshown in Arduino. Then, save
14 the file with a sensible name.
_‘ To download the program to the Maker, press the F5 key on the

{ keyboard. Or using the mouse, lefi-click Run. From the menu, click the
f Run module.

’ .Le
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Challenge Countto 20

Change the program to count to 20.

Challenge Countdown
Change the program to count down from 10to 1.
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Year of Tolerance

2019 is the Year of Tolerance in the UAE. We should create a program io
celebratel

Editing and formatting in word processing
L L ] o

First, we will plan the program to celebrate Tolerance using M3 Word.
The program will:

« putput important words, e.g. UAE and Tolerance.

« usethe UAE colours on the NeoPixels, e.g. red and green.

Open Microsoft Word. Add the title "UAE Year of Tolerance”.
Select the text. Then, make it bold
B I U-a x ¥

L

Buld (Cul-8)
Make your text bold.

Then, place your title in the centre of the page Use the Center
alignment.

il

¥

- .

= m

) Farpgmigh &
Conter [Cirl-E)
Lenter o conbent on ihe gage
Lerker abijirmiiil frees dSrunieny
& sl sppemmence snd = often

wmind Bowr cceewe pages. quair, ang
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Iteration with Python

Mow use left alignment and bullet points to make a list of words and
colours about the Year of Tolerance. We could output them in our

Create a bullefed lin

Savethe document with a sensible name.
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Insert, edit and format tables in a document

Open the Word document where you started to plan the Year of
Tolerance program. Then, insert a table with two columns and eight

FOWS.

insert  Design  Lay

.- B2 Mierures

=== [l Ondine Pactares
Takde

e Eﬁiﬁlpﬂ"‘

#ufd Tahln

L ICICIEICAC 10T
4Quuuuuu1

DDDDDD§
O0CI000e
LI JCIC I 0
CILIC eI
OO
CICIE R0

Add titles and numbers to your table.

ber Instruction

Hrﬂltﬂ-h-wlul-'g
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Which instructions do you want to use? Choose from the list below.

Add them to your table. This will help us plan how the program will
work.

Instructions

« Qutput ‘UAE on the LED grid.

* Qutput Tolerance' on the LED grid.
« Output "Welcoming' on the LED grid.
* QOutput ‘Happiness' on the LED grid.
« Quiput “Safety’ on the LED grid.

* Output ‘Prosperity’ on the LED grid,
+ Light up the NeoPixelsred.

* Light up the NeoPixels green.

« Light up the NeoPixels white.

Finally, add a design to the table from Table Tools.

o Llayout
= — — — ] :&l
BESEE Chadin

Pk i s g
| — -

Savethe document with a sensible name.

9-1 - E
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Mow we will use your plan to create the Year of Tolerance program.

Connect the Maker to the computer. Upload the SerialMaker sketch in
Arduino if you need to. Then, start to program the Maker in Python:

[ & "Toberance.py - O k4
Fde Edit Format Bum  Options Windew Help
## Arduinc Sketch "SerialMaker.ing" Must Be Uploaded Firac i
impaEt oims
from IBSeriel impozc ©
imperc IBSerisl as ISHAkar
Iﬁﬂpk-::-ﬂpcn_!‘arti"ﬂ.ﬁ{'_]',"-1‘_:.'-.-.'."3"1 #F open the COOM port
IBHaker. PinMAR | "HAKER™) ## map pinMode
IEHakaer . Bagin ("VO JOA™) R ar "W1.0@0™
whils{lk:
IBHakez.Close Portc() ¥ cloae the OO port
L
Lz 16 Cok 37
Mow add the code for your instructions.
Instruction Code
Output ‘UAE on the LED
. iBMaker.Leds _Scr("URE", 200)
grid.
Qutput “Tolerance’ on
= IBMaker.Leda Str("Tolorance™; 2010)
the LED grid. =
QOutput “Welcoming on : " -
l ¥ BHaker. tdi__S'l::‘i"i'-'f‘:-Tl.‘EJ g™, SUL]
the LED grid.
e — — -.r..-
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iteration with Python

!Dutpm ‘Happiness' on
IIhE LED'Q-Fi[l- Imhhc:.hda_.;t:{ lappinecaa®; 200Q]

Qutput 'Safety’ on the

LED grid. IBMakes.Leds Stz (“Salfeiy®, 200)

I H L] '
Output  Prosperity’ on
!H-IE LED 'grid IEH:LHI..LEM_S‘E.I' (*Brospecity™, Z200)
i A

ii_igh‘[ up the NeoPmxels TBHaReE. CararFLaels L]

L - =g 0, e
|r.&d IEMaksc.datPiasllelon (i, IBaksc.colocihasl (285, 0O, )
i d LT T T R L]

|Light up thE HEDPixEIE-I Iu:hh':_::-l-l.llp"-l‘l"l

= A i mwsge
- green.

I'Eakertr.sritFlanlicles [1, IEHAker . SoloeThasl id, I35, Q]
& i ke | 290

| s pu - S8 ol Esw o< ss< = p_© &V _© "' B & €

e — C
|5I_|ght up the NeoPixels| it e

: L Lih ExBiaib: 1
| 1 [Esgwr-wetFreelDolog i, JEMarsg-calacnesl 1385, 235, IEN))
i Wj"ﬂtE- Simm; @ lasp 0. 2040

Make sure you use the same com port asshown in Arduino. Then, save
the file with a sensible name.

To download the program to the Maker, press the F5 key on the
keyboard. Or using the mouse, left-click Run_From the menu, clickthe -

Runmodule.
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Unit 4 summary

In this unit, we:

* |earned about the theory of iteration.

* |earned how to use loops in Python.

+ changed long programs (with code that repeats)to short, better pro-
grames with loops.

* |earned about some common functions that we created with loops.
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QOverview

Students will show their understanding and programming skills leamed
in Units 1 to 4 in a mini project. The project will use logic, variables and
iteration to process different inputs and send them to different outputs.
Students will also evaluate and present their project. They will think and
talk about outcomes with their peers and the teacher.

Keywords

Term Definition

mini project  work with small tasks

one part of the assessed

sk work in a project

‘things you need to do
or have, to do well in

requirements an activity or project,
‘e.g. has features of a 3D
model

98
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Maker and Python Mini Project

Learning outcomes

5 1Demonstrate anunderstanding of variables, event handlers, conditional
statements and iteration by using them in a mini project.

5.2 Test the mini project program and evaluate your performance to
identify areasfor improvement.

5.3 Interact with peers employing a variety of digital environments and
media. (G6.1.4.3.3)

5.4 Develop complex multimedia presentation. (G6.1.2.7.1)
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Fidget cube mini project

A fidget cube is a small object with buttons, switches and dials. People
who like to “fidget' (keep moving your hands, feet or body) find it relaxing
to push, press and play.

For this mini project, you will program your Maker as a fidget cube.’
The program will:

« use b or more inputs (e.g. push buttons and pin pads).

» use 5 or more outputs (e.g. LEDs, NeoPixels and a buzzer).
« use b functions (inputs matched with outputs).

Sapyvighes kiniery of B daearior- Livsd dral Emase




Maker and Python Mini Project

Below is an example of a fidget cube program in Ardublockly:

it b Read Button (XTCER

Display Character | "F8* for E[L] Milliseconds
e

it Read Button

Display Number [EFZ] for g0 Milliseconds
-

if Read Capacitive [ BB F11)

Display String 1% Fidget Cube kb Bl Milliseconds

 —
¥ Read Capacitive [[ZIER 58

Play Tone: Frequency ED[) Durabon
-

if Read Capacitive 1[50 E54

countwith [ from E) to E[) v B

U0 | getMeoPixelNumber [EB R 3 G [} B
—

wait (00l milliseconds

Clear NeoPixels
=

foppighet Win ey o Efrerdane Urked S B 1[” z - ks = e i




Here are inputs and oufputs for the fidget cube program.
Inputs

A ¥ (IDMakes.Ducsoal{)):
B | i (IBMake:.ButiunR()):
| if (IBMaker.Teouch(0) > icem):
n Lf {IEHaker.Touch{3} > lcemj:
E 12 (IBMager.Touch{é} 5> ire=m}:
F {f (IBHaker .‘.I.'ﬂg::-h ['-'rl" > ATem):

Outputs

4 | isMaker.Leds Chr('a’, 100}

IBMaker.Leds Hum(12%, 100)

2

3 IH'FI.'N-EI1I'.I-:I-I_53I-TI'||.-5!;IF: Cwbe®, 1)
r.playTone( i ]

1 IRMaker.pl 146, 280

For L In Easge (09

IEMa¥er. aecPinelColor (1, IBMaker.colorWhesl (255, 0. O))
5 EaAmeE, gleepdd . IUEH
IEMakes . clenzPixelsi|

for A kn camge [y 9)s

E IBHaker . aecFinellolerii, IEMaker.oalorwoeslis, 5%, @])
CilE. Bleep i@, 00

IEaker, zlearrinels ()
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Maker and Python Mini Project

Planninghefidgetcubeprogram

EJJ Activity 1

Now we will plan the fidget cube program functions. Match inputs with
outputs. Then, describe each function.

No. Input Output ‘l'ﬂ'-latwilll:hisdn?
Example: Example: | Example:
. |A 1 Whenthe push button (Left

A} is pressed, it will output
‘A on the LED grid.

Capyige sy ot S Urnd dosl B s,
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Mow we will use your plan to create the fidget cube program.

Connect the Maker to the computer. Upload the SerialMaker sketch
in Arduino if you need to. Then, start to program the Maker in Python:

[ *Fadget Cubepy - 0O X
Fée EdAd Fgmast Pun Options  Window Helg
1 Arduino Skecoh "SerlalMHaker.inao™ Hasc Be Uploaded Firec

-—:---- tm‘
fope TASRTIAY iEpoEr @
spess IBSecial = IBMakes

Imh:.:-“n_#t.rtr CREL A=, =L LEIGO*) BN open The COOH pore
1BHaKED , PARMAR | "FIAKER™ ) FF mep pandMode
IBHaFer . Bacln | V0 00%) b 2 "VL.OO®

igesm = 200
& K1

I |IBMaker.Buttonk )}t
IEMaker ., Leds Che|*L®, 100)

IBMaker . Closs Porci) Ft clpae £he O0M port

Lred2 ok

Challenge
Use your plan. Add the code for your functions to the program.

Make sure you use the same com port as shown in Arduino. Then, save
the file with a sensible name.

To download the program to the Maker, pressthe F5 key on the keyboard.
Or using the mouse, left-click Run. From the menu, click the Runmodule.
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Maker and Python Mini Project

Fidgetcubeprojectesting
After programming, you should test your fidget cube program.

@; Activity 3

Test | Result
Does it use push buttons for input?
Mo Yes
Does it use pin pads for input?
Mo Yes
Does it use the LED grid for output?
Mo Yes
Does it use a buzzer for output?
Mo Yes %,
1
v
Does it use the NeoPixels for output? ‘
Mo Yes
]
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