Year 7 Topic 5 — | am a Computational Scientist

The Micro:Bit

The BBC Micro:Bit is a pocket-sized codable computer. It is fully programmable...you
can turn it into whatever device you want [within reason).

Let's explore itl

25 Programmable LEDs
These can be programed fo
display text, numbers or the

objects in simple games!

Two Bulons
These can be independently
programed to produce different
actions when pressed. They can
alzo be programmed o produce
actions if pressed together
Input [ Ouwtput (1/0) Conneclors
Different ‘external’ devices can
be attached to the micra:bit
[such a3 a molor or a speaker)

USB Connector
Enabling the Micro.Bif to connect
ta the PC in arder ta 'fiash’ your
programs onfo if.

Reset Button
This is used lo reset [ restart yow
program, when itisin use.

BIBIC

Back

Battery Connection
This can be used fo connect the
battery pack so you can use the
Micro:Bit as a mobile device.

BlveTooth Antenna
Enabling the Micro:Bit to connect to
devices wirelessly

A Compass
This can be used to create programs
which requires data obout which way
the Micro:Bit is facing.

An Aceelerometer
This can be used fo sense movements
in the Micro:Bit device.

Event Driven Programming

As the MicrodBit Is a portable device, we may choose to program it
to respond to events, for example, the clicking of a button or
perhaps moverment,

‘When using the blocks-based language. there are some blocks
which will help us run code, when these avenis occur.

On Button Press - Event
Here ks an example of a
script which will generate
and display a random
number (via the board's
LEDs) when the A’ buttan
is pressed.

an button A& » pressed

item =+ to pick random o to @

On Shake - Event

Similarly, here s an
example of a scipt which
will generate and display
a random number [via the
board's LEDs] when the
microcBit is shaken. This
shake event will be sersed
by the board's
accelarometer, which will
result in the execution of
the code.

set  item * to pick random o ta o

Key Vocabulary

Key Word Dedinition

Micre:Bil A miniature computer which is fully
programmakble.

Compile The process of translating owr progrom code

into machine code.
Alosh Thie process of fronsfering mochine code
onto a computer chip
A componant of the MicroBit which can
sENse movemeant.
A memory stors in o program (think of  osa
bonx wihich stores a piece of data).
A systenn which enobles us fo locate the
position of an abject using a horzontal x|
and vertical [y). For exomple, a pixel on a
SCIEEn.
Syniax The s=t of rules and key wards that govem
the structure of a pragramming kanguage.

Accelerometer

Variables

Coordinafes

How do we program the Micro:Bit?
We program the Micro:Bit use the tools and facilifies at hitps://makecode microbit.org/.

We can write our code in either a blocks-based language or text-based language.

The process of getting our Micro:Bits working [with software) is as follows:

Codeit [ 3

Firil we £0d 0Ul progian.

We con check H works by wing S
onlne MicioBil esnulahs.

e wi £ ompdila lha coda.

This In whees aw code iy cammered inda Binary (2ems and
anvirt] 4 Thal B Micio bl CH) cam pioeais the progiam.

Fnally, wa hansle e compled progiom onlo B
devlce,

Fleshing i whare The code b slomed an e Miceo &'y
FETY SRR, PRy b D dRE Ul (rn)

The Compass

Armazingly, the Micro®Bit contains an enboard compass which
measures the direction that the board is facing, storing this
measuremeant as a compass bearina.

The following code, when
compiled and run on the
Micro:Bit, can demonstrate this, by
constantly displaying the board’s
compass direction via the LEDs.
And by using some IF statements (which allow programs o run
different lines of code, depending on conditions), we can
prograrm the Micro:Bit to display the directions East, South,
West and North, via text, depending on the compass bearings
measured at that moment in fime. Here is a glimpse of the top
half of a code snippet to demaonstrate this logic:

Torever

i mumber compais heading ()

compaan Reading [*) 3w '
shaw siring n
else iF
show siring .
slse if ™ s compars Beading {*) & = '

rompans heading [*) < w . Ehea

compann Basdiag {*) = n

Texi-Based Programming

Programmming with ‘Blocks’ is great! But, thereis a
limit with what you can do. If you wish to get your
Micro:Bit working with other components like
motors and screens, we need to use a more
advanced language.

Luckily, the Micro:Bit can be coded in Python.

Pregramming in Python

T get started, choose ‘Python’ from ‘Caode
oplions” on the ‘create project’ popup. You wil be
taken to the MicraPython IDE [programming
anvironmeant). Here you can write your code,
simulate the code in the Micro:Bit simulator, and
download the compiled program, ready to flash it
anto your device.

e =]
1 while Trua:
i banic. show_skring( Hellol =}
— bk i . sh_|oosd [ronblese-. HERRT)
- D bavdc. peusa 0o
[ -

Example Python Program = uUsing the Temperature Senser
The Micro:Bit has a built in thermometer and the
following program makes use of it!

1 while True:
2 current_temp = input.temperature()
3 basic.show_number(current_temp)

This pragram begins with the code “while True”. This line i effectively
a farever foop. The code inside it findented wndemeath) will run
repeatedly.

The first fine inside the loop will reod the femperature of the
thermameter and store it in a variable called ‘cument_temp’. Then,
e second line dispiays the contents of the vanabie an the screen.




