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Uvod |

e Zamé¥eno na grafické programovaci prostfedi dostupné na
https://makecode.microbit.org
e Po prvnim zalteni dostupné i bez p¥ipojeni k internetu
e Zdaroveli umoZziiuje pfepinani mezi grafickym jazykem a
JavaScriptem

©micrombit B poms < s

) & Dowrload a oa
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Uvod Il

e Dokumentace k programovacimu prosttedi a riizné ukazky na
https://makecode.microbit.org/docs

e Ukazkové programy pouZité v této prezentaci dostupné na
https://embedded.fel.cvut.cz/platformy/bbc/seminar/materialy
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Zakladni bloky (Basic) |

e Obsahuje zdkladni bloky pro:

e Praci s matici LED
e Strukturu programu

222 show number ﬂ

- pro zobrazeni &isla na matici LED

o - pro zapnuti/vypnuti vybranych LED
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Basic

Zakladni bloky (Basic) Il

222 show icon
- pro zobrazeni ikony na matici LED

matici LED

- pro zobrazeni textu na

22 forever

- reprezentuje hlavni programovou smy¢ku

222 pause (ms) 100
° - Cekani zadanou dobu
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Basic

Zakladni bloky (Basic) Il

Y. 7

° - ptikazy jeZ se provedou pouze pfi spusténi
programu (provedou se jako prvni)

o - vypne viechny LED
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Z3kladni bloky (Basic
e show number ﬂ

«ae More
® Input

Music

o
© Led

Radio

Loops

forever

Logic
Variables
pause (ms}

I + Advanced

on start
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Vstupni bloky (Input) |

e Obsahuje bloky pro praci se vstupy do kitu:
o Tlatitky
e Senzory

o - po zmacknuti tladitka se vykonaji

funkce v tomto bloku
@ on

o - po vykonani akce (napfiklad zat¥eseni) se
vykonaji funkce v tomto bloku

@® acceleration (mg) , ,
° _— vraci hodnotu hodnotu zrychleni ze

senzoru na kitu ve vybraném sméru
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Vstupni bloky (Input) Il

e Ddle tato skupina obsahuje bloky uréené ke ¢teni:
e Stavu tladitek
e Stavu pinl
e Dat ze senzoru osvétleni
e Dat z kompasu
e Dat ze senzoru teploty
e Dat z akcelerometru
e Doby &asu od zapnuti zafizeni
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Input

Vstupni bloky (Input) Il

rotation ()

32 Basic magnetic force (uT) ENED

® on button [ pressed

® |nput [oRCLY shake - |
wes More

o

Input running time (ms)

calibrate compass
Music

Music ©® on pin [GEIED pressed

© Led Led on pin [EIED released

.l Radio Radio

@ button [P is pressed
Loops © pin (D is pressed
Logic @ acceleration (mg) CIED

Variables @ light level

@® compass heading (°)

@ set accelerometer range EEIED
Loops

Logic

Variables

Math
@ temperature (°C)

Iv Advanced Iv Advanced
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Loops + Logic
Loops

Ridici struktury |
Cykly + podminky (Loops + Logic)
e Obsahuje bloky reprezentujici zdkladni ¥idici struktury:
e Cyklus for:
o Kilasicka iterace s pfedem danym po&tem opakovani
e Obsahuje dva bloky pracujici totozn& (repeat a for)
o Cyklus while:

e Nutné pouZit s ukon&ovaci podminkou (bloky Logic)
e Vykonavani bloku dokud je vloZena podminka splnéna

e Podminku if:
e UmoZiiuje vétveni programu
e Lze k bloku p¥idavat daldi v&tve else/elseif
o Logické operace:
e Zakladnfi logické funkce (AND, OR)
e Porovnavéni &iselnych hodnot (vraci logickou proménnou)
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Loops + Logic
Loops

Ridici struktury Il
Cykly + podminky (Loops + Logic)

1 Basic

Input

Q
repeat times

o Music

© Led

@ Input
@ Music

do

.l Radio

© Led
Al Radio For (ETITHED from @ to

Loops

C Loops
32 Logic
for element [IETITIED of

Variables -

Math

I w Advanced
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Dalf bloky |

o Grafické programovaci prostfedi obsahuje mnoZstvi dalsich
blokd z oblasti:

Music

e Obsahuje bloky pro praci s hudbou
e UmozZiiuje jednoduse generovat tény na piny kitu
e Je nutné mit pripojena sluchdtka na pfislusné piny
e LED
e Obsahuje bloky pro pokrotilou praci s LED
e UmoZiiuje zapinat/vypinat jednotlivé LED z matice
e Umoziiuje ménit jas LED
Radio

e Obsahuje bloky pro praci s prom&nnymi

Variables

e QObsahuje bloky pro prici s Radiovou komunikaci mezi bloky
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Dalsi bloky

Dalsi bloky Il

e Math
e Obsahuje bloky se zakladnimi matematickymi operacemi
(+.-./.%%)

e Hleddni maximalni/minimalni hodnoty
e Absolutni hodnota
e Generovani pseudondhodného ¢&isla
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Dalsi bloky

Dalsi bloky Il1

> piot < o] » ol

Basic > unplot x WEY v offl]
© Input ; omgte < ] » o]
P restco NN
© Led > ot « oEl] + o
start melody repeating (TN
.ail Radio s More
music on :
C Loops .l Radio
% Logic C Loops
= e (¥ iddle c]
= Variables 3¢ Logic
B Math & D beat i
Variables
Iv Advanced & tempo (bpm)

© change tenpo by (bpm) ECY)

& set tempo to (bpm) Iv Advanced
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Dalsi bloky

Dalsi bloky IV

Q
radio send number 1:'
il radio set transmit power MER]
Basic
radio send value WL - ")
@ Input “ = .l radio set transmit serial number m
: @ Input
© Musi .l radio send string SRGNNE
1S & Music
© Led pr— © Led

i Radio _al Radio

e More radio received GETTID
C' Loops

C Loops
% Logic ed % Logic

= Variables

& Math l radio set group W

Variables

I + Advanced
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D. bloky

Dalsi bloky V

Make a Variable

@ Input
@ Music
© Led

change oy ol

_al Radio
C Loops
3¢ Logic

Variables

Vodsed slek FEL CVU

ukova laboratorni sestava - semina¥ pro ulitele 17



Dalsi bloky

Dalsi bloky VI

"8l ol
ol =0l
il co
il ol
o

pick random @ to ﬂ

pick random true or false

renainder of MR + oEN

® Input a0 o« o] -~ ol
& Music =3 o ol o ol
© Led absolute of WY

.l Radio

_al Radio
C Loops
%2 Logic C Loops

= Variables % Logic

B Math

«s More

= Variables

Math

I w| Advanced
Iv Advanced
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Dalsi bloky

Dalsi bloky VII

e Advanced
e Obsahuje bloky pro pokrotilé funkce:

Definice vlastnich funkci

Prace s poli hodnot

Price s textovymi Yet&zci (string)
Bloky pro tvorbu jednoduchych her
Pokrotilé ovladani LED matice
Pokrotild prace s piny kitu
Obsluha sériové linky

Pove

o Navic je mozné jest& p¥idat dal3i balitky (dostupné nap¥. pro
praci s Bt zafizenim)
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Dalsi bloky

Dalsi bloky VIII

Q 5| create array with HEN
Basic
5| create array with WRGRNESN
© Input «mr «a
. Basic
© Music Length of Tength of WEEIETYIEN
S ® Input
© Led . 51 goun oS
@ Music Camn
. get value at u
.l Radio © Led
| Radio char fron fEINNEHN -t i3
il
C Loops set value at o] to !
% Logic e Loops o o - o
% Logic
= Variables add value to end Variables substring of SRGNNEEN fron WEN of lensth i
Math & Math
~ Advanced
Advanced
i= Arrays
= Arrays T Text
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Dalsi bloky

Dalsi bloky IX

digital read pin GND

Basic ® digital write pin KD to oY pin (GKD pulsed CHTID
@ Input =
) el = © Input > pulse duration (4s)
@ Music  Music in (us) pin GEIED pulsed CHVTND
analog write pin (GRS to -1013
© Led © Led ) 32¢ read number. at address WG| of format EEEIERD repeated
| Radio analog set period pin G to (us) .all Radio ® i2c write number
c Loops
C Loops map ﬂ % Logic
from low
. “0 ) e
3¢ Logic fron high = Variables
Variables o 100 80 & M =8
& Math o nign ol A Advanced s piccn o] or (as) o]
pin GD to enit (D events
A Advanced
p spi frequency W
i= Arrays @ servo set pulse pin D to (pus) @ Game
& Images ® analog set pitch pin CD
T Text @ Pins
came Pl pin GIED to (T
@™
< Serial
—— Y |
& Images & Control
® Pins © Add Package pins oSt GIED M1s0 2D SCx ED
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Dalsi bloky

Dalsi bloky X

Basic

serial write line SN Input
Ba =1 N
% serial write number 'u 3 wait (ps) lﬂ

Input
serial write value - : = raise event
from source MICROBIT_ID_BUTTON_A *

serial write strinj -
£ with value MICROBIT EVT_ANY *

serial read line Logic = on event

Loops ) 3 - from MICROBIT_ID_BUTTON_A

g 7 Math
= variables serial read string

=i event timestamp

Advanced

Math serial on data received W REEIRER
[

Advanced

*% serial
redirect to

> Imag
o Game G Eal Images

@ Images at baud rate EEEFEEED ® Pins
® Pins

= Serial Control
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Dalsi bloky

Dalsi bloky XI

create sprite at x: MEY v: WEN)

delete

nove by o]
turn GEFTEND by (%)

Loops change (€D by

Lagic s set €33+ ol
Variables
= -l Radio &@ zobrazit obrazek pri posunu |
Math Locps
touching ? Logic

Advanced Varables @ create inage

posunout obraz | GEEZID s posunen W a intervalen (ns) W]
‘touching edge?
Arrays Math
T Text ® Fody = Advanced

Funkce

change score by WEN] Pole
T Text
o set score WD)

score Images

Images

Pins

[
e
e
Game
e
a

= Serial

Pins =
tart countdown (ms) & obrazek ikony
& conio
Serial

@
@ obraz sipu EETD
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Omezeni program

Omezeni programu generovaného pomoci grafického
prostiedi |

Forever — na konci bloku vklada €ekani cca 25 ms

DigitdIni vystup:
e trvd cca 5.7 us
e kaskadni Fazenf vice blokl dig. out = 0, 1, 0, kaZdy trvd 5,7 us
e v pFipad& pouZiti smycky — za poslednim blokem smy¢ky cyklu
navic cca 1.7 us

Blok pause:

e sice mozné zadavéani na jednotky ms, redlné je vSak krok 6 ms
o tedy wait 1 ms, bude trvat 6 ms, wait 10 ms bude 12 ms,

e Doba prevodu ADC trva cca 80 — 90 us
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Omezeni program

Omezeni programu generovaného pomoci grafického
prostredi |l

Opakovany zépis set 1, 0, 1, 0, 1, O - trvani jednoho zdpisu 5,7 us
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Moznosti ladéni programu

e Neni p¥ima podpora ladéni programu
e Pomocné funkce pro ladéni:
e vypis hodnoty na UART, nebo jen signalizace priichodu danou
¢asti programu
bliknuti LED
zobrazeni &isla na LED
graf na LED
PWM vystup s promé&nnou stfidou (analog write), pFipojit LED
pfes rezistor, indikace stavu programu jasem LED.
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Dékuji za pozornost!

Jakub Vodsed alek
vodsejak@fel.cvut.cz
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