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STARLIGHT : :
% EDUCATION What is an algorithm?




Coding concepts we will cover

Inputs & outputs

Variables

Functions

Branching (Conditional statements)
Loops

Radio communication between micro:bits



STARLIGHT S
% EDUCATION Real world applications
The Smart Garden

Sunlight

Temperature

:
:
:
-

Fertilizer

@

Moisture
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EDUCATION Real world applications

Smart Energy Management
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Real world applications
Smart Homes

Wifi Router
Speakers TV

Aircon Smoke Alarm

Window Shades
Lights

Exterior Lightin )
ghting N

— / Video Surveillance

Garage Door
Power meter

Sprinkler 3 g : & : e
System e o TRl Y d SRS
st & s e U n ST  Refrigerator

Computers Door Locks
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Smart Farms

(7

Smart
Control
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STARLIGHT : :
EDUCATION Introduction to Coding

Visual Block Coding Syntax Coding

<« micro:bit 7:30 am Tue 30 Oct = 100% () <« micro:bit 7:30 am Tue 30 Oct = 100% (=l

< m @& makecode.microbit.org C ﬂ‘] —— @ < m @& makecode.microbit.org C m — @

COmicro:bit A Home o m Microsoft ) micro:bit 0 & m Microsoft

1 pasic.showIcon(IconNames.Heart)
Search... Q Search... Q 2 basic.forever(function () {
— . . 3 if (input.temperature() > 25) {
s==s Basic Basic 4 bas i howString ("W ")
e : Lol as%c.s owString arm
else
© Input show icon 'E=§' v © Input 6 basic.showString("Cold")
¢» Music ¢» Music J b
8 1)
© Led © Led g
forever
il Radio il Radio
if temperature (°C) >w @ then
Loops Loops
C' Loop show strine QTEEDD C' Loop
Jo Logic o Jo Logic
= Variables show string (TR = Variables
B Math ® B Math
I & Advanced I & Advanced

® & Download Untitled m - 2 Download i




STARLIGHT . :
EDUCATION BBC MicroBit

Hardware Introduction - Interfaces & Sensors

B|B|C
Bluetooth ®Smart antenna 32-bit ARM ®Cortex™MO0 CPU Micro USB connector
16K RAM 16MHz with Bluetooth Low Energy
S5cm
battery connector
- . BATTERY
4 cm
| [) B|B|C.
v (2]
2 programmable [ | PROCESSOR
; guttons e . ! ! | ,}jgéc’::éi‘eg%unsn @

micro:bit

3 digital/analogue 25 individually power ground back accelerometer and compass 20 pin edge connector
input/output rings programmable LEDs port port

FRONT BACK
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% EDUCATION micro:bit coding environment

User Interface

( (@D micro:bit A Home JavaScript B Microsoft

Search... Q

=22 B3asic
® Input
@» Music

C
/a4 Logic

= Variables

BH  Math

I & Advanced

® & Download Untitled
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EDUCATION micro:bit coding environment

Basic blocks

( COmicro:bit @ Home m Microsoft

Search... Q Basic
= Basic
show number o

* more

show leds

Input

¢» Music
@ Led
lllII Radlo ae
show icon =E§E=
C' Loops
show strin -"H 1lo! "
r . g e 0
& Logic
= Variables elaiily
BH  Math
CEVEEEG ) 100 »
& Advanced

on start

® & Download Untitled
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EDUCATION micro:bit coding environment

Input blocks

< ¢ micro:bit A Home <3 k Blocks JavaScript m Microsoft

Search... Q Input

=22 B3asic

® Input

on button A ¥ pressed

®* more
on shake »
@» Music
@ Led
on pin PO ¥ pressed
1l Radio
C' Loops
. button A ¥ 1is pressed
23 Logic
pin PO ¥ 1is pressed
= Variables
acceleration (mg) x +
BH  Math

light level

Advanced compass heading (°)

—
<

temperature (°C)

® & Download Untitled
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EDUCATION micro:bit coding environment

Music blocks

{ @microbit @A Home o k& Blocks (} JavaScript m Microsoft

Q Music -

Search...

sss Basic
aee EVARGHEN Middle C JR{ToN R N T-F14
® Input

ring tone (Hz) @UULINNe

@» Music
rest(ms) 1 v beat
@ Led
il Radio start melody dadadum v repeating once ¥
ull
C Loops music on melody note played ¥
3 Logic
= Variables
BH  Math

1+ beat

I & Advanced
tempo (bpm)

change tempo by (bpm) @

set tempo to (bpm) @

® & Download Untitled
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EDUCATION micro:bit coding environment

LED blocks

< ) micro:bit A Home <3 k Blocks JavaScript m Microsoft

Search... Q Led

=22 B3asic Slot x o , o
@ Input unplot x o y a
Music
toggle x o y a
point x o y o
* more

) plot bar graph of ‘:’
Radio

wto @

@ Lead

Q

Loops

bt

Logic

Variables

BH  Math

I & Advanced

® & Download Untitled
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EDUCATION micro:bit coding environment

Radio blocks
( Omcott frne < Ay— 2 Microsof

Search...

Q more N

=28 B3sic

® Input

radio set transmit power o

radio set transmit serial number true =

@» Music
radio write received packet to serial
@ Led
I|I Radio radio raise event
from source MICROBIT_ID_BUTTON_A +
* more
with value MICROBIT_EVT_ANY w
C' Loops
23 Logic
= Variables
|#H  Math

I & Advanced

® & Download Untitled
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EDUCATION micro:bit coding environment

Loop blocks

{ ©micro:bit k Blocks JavaScript m Microsoft

Q

Search...

=22 B3asic

® Input
@» Music
while true =
@ Led
do
Il Radio
C' Loops for index from 0 to (J)
do
23 Logic
= Variables
for element value of list w
|#H  Math do

Advanced

—
<

® & Download Untitled
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EDUCATION micro:bit coding environment

Logic blocks
{ @microbit @A Home o m Microsoft

Search... Q Logic
ES Basic Conditionals

® Input
true + then
@» Music
®
@ Led
if true *+ then
1l Radio

S)

Loops

Logic ®

Y Q

. Comparison
Variables = ||

Math

£l

Advanced

I
<

® & Download Untitled
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% EDUCATION micro:bit coding environment
Variables block

Lo m Microsoft

12

< O micro:bit A Home <3 k Blocks JavaScript

Search... Q Variables

222 Basic Make a Variable...
® Input
G@» Music
@ Led

.l Radio
C' Loops
20 Logic

= Variables

BH  Math

I & Advanced

O] & Download Untitled
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EDUCATION micro:bit coding environment

Math block
{ O micro:bit (} JavaScript m Microsoft

Search... Q

A 5 @ i

Basic
Input
Music
Led

Radio

remainder of o = G

min v of a and a
LogIC max v of o and o

Variables absolute of °

Q

Loops

at

Math
square root = e

Advanced round v a

pick random o to @

constrain o between o and °
map o from low o high @I»x® to low o high o

pick random true or false

® & Download Untitled

< El




STARLIGHT . .
EDUCATION BBC micro:bit

The Simulator (test before downloading)

< @ﬂﬁCfO:bit @ Home < Kk Blocks ( } JavaScript - Microsoft

=22 B3sic

® Input
@» Music
on start
Q© Led
servo write pin PO v to
C' Loops
x: Logic on button A v pressed

= Variables

| Math

A Advanced

47 ‘ ; = :
sl | B fe9 Functions

2= Arrays
‘I’ Text

@ Game

a4 Images

&N Diae

@ & Download Untitled
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% P DUCATION BBC micro:bit
Download the code (via Bluetooth)

{ @microbit @A Home o k Blocks {} JavaScript © L m Microsoft

Search... Q
=22 B3sic
® Input
@» Music

& Logic

= Variables

e Math

I & Advanced

© & Download Untitled




BBC micro:bit
Searching for a paired match

Searching for "tatip”

Reset micro:bit to Pairing mode

Show how
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% EDUCATION BBC micro:bit
Putting the micro:bit in “pairing mode”

reset button




BBC micro:bit
Sending code

Flashing code to micro:bit

Please do not interact with micro:bit until
the process is complete




BBC micro:bit
Sending code

Flashing successful
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% EDUCATION Challenge 1
Read an input - react with an output (Simulator)

{ @microbit @A Home o k Blocks {} JavaScript Lo m Microsoft

Search... Q

=22 B3sic
® Input
@» Music
@ Led

a1l Radio

C' Loops
5 o4 Logic

= Variables

e Math

I & Advanced

© & Download Untitled
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% EDUCATION Challenge 1
Read an input - react with an output (Download code)

{ @microbit @A Home o k Blocks {} JavaScript m Microsoft

Search... Q

=22 B3sic
® Input
@» Music
@ Led

a1l Radio

C' Loops
5 o4 Logic

= Variables

e Math

I & Advanced

© & Download Untitled
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EDUCATION Challenge 2

Read an input - react with an output (Branching)

{ ©micro:bit @& Home m Microsoft

Basic

Input
Music
Led
forever
Radio _ _
at button A ¥ 1is pressed then
as
Loops show icon =2:=
7;’, Logic else if button B ¥ is pressed then@

= Variables SHBHECORE | one

else

|  Math

I & Advanced

@ & Download Untitled
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Challenge 2

Branching

Branching is a way of writing code to make decisions based on what is happening
or what has happened.

To do this we use conditional statements.

Conditional Statements

Conditional statements are the way computers can make decisions after
evaluating conditions.

Conditional statements always have an if part, which tells the device what to do
when the condition is true. Conditional statements also usually have an else
part, which tells the device what to do when the condition is false.




B
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Challenge 2

Compete these conditional statements that you use to make decisions every day.

If you are playing in the sun then...
If it is cold outside, then...
If your phone is dead, then...

If your fridge has no food in it, then...or else...

\ oy

/II\\
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Challenge 2

Conditional Statements

Write an algorithm for your micro:bit to execute code based on a decision being

made. You will need to use an ‘if’ statement (you will find these in the logic
blocks'.

forever

1f button A ¥ 1s pressed then

show string

show 1con
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Challenge 2

Conditional Statements

Write an algorithm for your micro:bit to execute code based on a decision being

made. You will need to use an ‘if’ statement (you will find these in the logic
blocks'.

forever

1f button A ¥ 1s pressed then

show string

show 1con
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Challenge 2

Conditional Statements
Write an algorithm for your micro:bit to execute different code based on a

decision being made. You will need to use an ‘if - else’ statement (you will find
these in the logic blocks'.

forever

if button A+ 1s pressed then

show 1con

else

show 1con

You can use the simulator to run your code, or download and test it on your micro:bit.



STARLIGHT
EDUCATION

forever

it button A+ 1s pressed

show string

else

show 1con

®

Challenge 2

then

forever

1f button A <* 1s pressed then

L
v

show icon

glsemiie button B v 1s pressed then@

. "N
show icon .,

else C)

show 1con

®

v
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Reading sensor inputs

GEE

Bluetooth ®Smart antenna 32-bit ARM ®Cortex™M0 CPU Micro USB connector
16K RAM 16MHz with Bluetooth Low Energy

S5cm

battery connector

4cm
. | ) , .
2 programmable feczer | R Pocesson @
buttons | ) | | , H:&%mnoump

micro:bit

3 digital/analogue 25 individually power ground back accelerometer and compass 20 pin edge connector
input/output rings programmable LEDs port port

FRONT BACK
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Sensor inputs (Accellerometer)

{ @microbit @A Home o k Blocks (} JavaScript m Microsoft

Search...

=22 B3sic

® Input
@» Music
@ Led
I| Radio on tilt left »
1 |
C' Loops ;
22D o
yﬁ: Logic 1\ : )

] ; shake logo up logo down screen up
= Variables

i Math ' '9 Qf S

Iv Advanced BEEEEL down tilt left tilt right free fall

g & &

39 69 89

@ & Download Untitled
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Sensor inputs (Accellerometer)

< ) micro:bit A Home < k Blocks {} JavaScript - Microsoft

Search... Q

=22 B3sic
® Input
@» Music

Q@ Led

I on tilt left = on tilt right

Radio
show string show string

C' Loops

5 o4 Logic

= Variables

e Math

I & Advanced

@ & Download Untitled
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Sensor inputs (Accellerometer) - Add “Shake detector”

< ) micro:bit A Home < k Blocks {} JavaScript - Microsoft

Search... Q

=22 Basic
® Input
@» Music

on tilt left =

c
:/:. Logic

== Variables

e Math

I & Advanced

© & Download Untitled
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