IoT Programming

with IchigoJdam
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lchigoJam $15



. CPU: Arm 32bit 48MHZz

- RAM: 4KB

SPEC of Ichigodam ($15)

- ROM: 32KB (0S5:24KB)

- Language: IchigoJam BASIC

- Storage: 4KB (User Program 1KB x 4)




Ichigo 1 3 @ja = strawberry@en
Ichi=1/Go =5 — $15 computer




In 2020, Japan starts the Programming
Curriculums in elementary school

In Sabae, this year starts!

From 2014

In 2017, PCN helped
% that at Sabae city.




3D Open Data
of Sapbae city + ‘ + Unlt\[

VR / MR / loT / Al / OpenData ..



You can see that you want to see.
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Making of loT device!




Do you like internet?




web = Innovation
for the first time in 1,000yeras
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(Internet of Things)

The Crystal of human wisdom




Computer becomes smaller

Room size computer

l
Desktop computer

J
Note PC

i 0T
Smart phone k
l

Glass, Car, Refrigerator ---




wireless internet speed become x700,000

In 20 years

1999 9.6kbps

\

=) 2018 682Mbps

\

2020 20Gbps




4G network fee

S0.5/month

D sakura.n

by Sakura Internet




loT
You can get any notice
you want to know!



lchigoSoda i1s the special edition for loT
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lchigoJam sakura.io 4G module




Cat loT

— Thing notice us when our cat go to the toilet
http://fukuno.jig.jp/1518



Bus loT (position and congestion)
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http://fukuno.jig.jp/app/bus/
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Yahoo!Japan busgraph.html
X
Sabae city
. — Al / prediction

Code for Sabae




Sabae city

water level meter
| oRa(LPWA
sakura.lo
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for water
pollution control



Sensor
drive a motor
capturing
send a mail

Soar loT
Decrease costs
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T of IoT

' s make TI

=

Let



T = hardware + software

electronic work +
programming
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electronic work

to connect
electronic parts




connect LED to IchigoJdam
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Programming

To control the
computer



How to connect IchigoJdam

1.TV
3.keyboard

4.AC adapter

10015(200M9)

KEDT L ED
4ABAVTFAYT YV a®ZI—1RE

> Y 7S5+ SKB-L1UBK (PS/25 iUSB+ —R— R)

. microUSB

10033

cable o



ligodJam BHSIIC

A white box. the cursor




(I don’ t

have ears)

"Hey Light up the
LED”




Type in “ A” wusing the keyboard
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I don’ ¢t

know

A 4.| Syntax error

(A, the Enter key)




ligodJam BHSIIC
T1l
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Enter key
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gl know itl

OUT | \ OK




I know it!

OUT O <-|




LS

second command







OUTL :0UTH

r r

s colon is .3 period

in BASIC language
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OUT1:0UTO|d] OK
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Do you know

speed of computers?

&



1$ CPU

How many times can It
calculate in 1 second?

Image: LPC1114 ;A B & F



&

50,000,000 times!

(ARM RISC CPU, maximum clock: 50MHz)

Image: LPC1114 ;A B & F



lchigoJam

50Mega

1500yen

(C)TSUKUMO

PC
10Tera

200,000

100kyen

from Wikipedia

super
computer

1 Peta

200,000,000

1 12Myen
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60 = | second
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use cursors
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Blink 10 times!
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show me

LIST Q







GOTO command to go 1

S LOTO1E

use F4° and F5”




to stop
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Repeating!
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LED GAME
Stop when light up the LED




Touch sensor




“0003@305.

touch sensor made by wires
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touch and separate the wires

2 YINCL oy tCOMT




touch and separate the wires

L1x=8 WHITGR

= IF_IM
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to save the CPU

SHVE

‘F3" and the
Enter




Turn it off and unplug TV and keyboard

1.TV
3.keyboard

4. ACadapter
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FF cable

. microUSB




Press and hold the button

and turn it onl!

Pressing

the
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button

urn it ON



You made TI
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Panasonic



All programmed
by someone

B, LPC1114 A BE



Let’'s count computers
In your house!

OJO,




How to connect IchigoJdam

1.TV
3.keyboard

4.AC adapter

10015(200M9)

KEDT L ED
4ABAVTFAYT YV a®ZI—1RE

> Y 7S5+ SKB-L1UBK (PS/25 iUSB+ —R— R)

. microUSB

10033

cable o



To read from CPU

LUHI




Show me program




Let’ s make IoT!

Connect your T.

&



To begin with
2 computers network



Let’ s maoke the network

IchigoJam A CN3
RXD

GND
GND

TXD

T OUT

IchigoJam B

YU MHEN
IchigoJam ATP->THIF D




To protect yours
(on IchigoJam B)

UHET 1.1

To allow
UHHET 1.1



E Chat on the computers

IchigoJam A CN3
RXD

GND
GND

TXD

RXD

IchigoJam B

unplug if you get “ Syntax error” repeatedly



Internet 1Is connected
massive computers

g

10 billions computers?




L et’'s make a sensor of concentration
via game!

=  3YouTube " B3
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https://www.youtube.com/watch?v=mPwe_VR]|GVs



Let" s make a gamel
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from scratch

M E W

don't worry
save your saved that
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the command to show me

s

What will you
get?




Show me

LIST Q




Other characters! .






2 LLC w2 ¥

1. Hit the Enter key
2. Hit the “ F5” key

your character



-8 LD RMDO=22, 2o %7 %7

Enter, F5



du LGOTOZR

ESC key
to stop




20 WHIT:S=

ESC: stop
F1: clear

F4: show me
F5: do it adjust speed




20 A=Ea+ !l IMOL D

ESC: stop
F1: clear

F4: show me
F5: do it




27 AEALRal

ESC: stop
F1: clear

F4: show me
F5: do it




2o IF SCHOoR.22 ENID

ESC: stop
F1: clear

F4: show me
F5: do it
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The Enter key

after changing

end If you hit some enemies

too hard?
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The Enter key

after changing

end If you hit some enemies

bIg enemy



18 CLs:xw=16:CLT

S L HJS:?"?"

28 LLC HMHDCO=20,25:%" ===
22 WHIT 3

26 B=xR+ 1 IHMHC1:

27 A=Akl

2o IF _SCHOx,22 LOTOSH
du LCOTO JH

o8 T=TICKC 2T

The Enter key

Calculate your

after changing

concentration



18 CLS:x=16:CLT

Y T I I D A ?

38 LC RND¢32 SRCEHRFE- -
20 WHIT =

20 m=Ea-1ITHOCL1:

27 ATALISl

2o IF _SCHOx,22 LGOTOSH
du COTO J2H

ol M=TICEKC2 "N

The Enter key
after changing Calculate your
concentration
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start signal from phone

T.IMNCY:IF M CONT

Wait until

to get a data

from net net to Ichigodam




Let’ s move

a servo motorl



=oafo =

How to connect a Servo to IchigoJdJam T

OUTb - Orange

5V - Red

GND - Brown
PUMS, S WAHITL1A
PUMS ., P :WAITL1H
IF ETHNCY LCUONT
LOTOL



Alarm robot

You will beaten up by the server

after 83 seconds
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button to stop



Sounder
30yen

. EEEFR

EEEF 2
EEEF 18, :2H
FLHY " CDE”

SOUND  GND
(SND)



Temperature sensor
(difference: price and accurate)
40yen~500yen

. !

[

40~125°C +4°C 40~105°C +0.5°C
40yen 500yen
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Temperature sensor




Turn on when hotl
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Have troubles?
Latest frustrating?

Let’'s make to solvel



IchigoJam BASIC U7 7L > X ver 1.2
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Light up! / LED - IchigoJam

Turn on the switch of your IchigoJam. Type "LED1" from your |
keyboard. And press the ENTER key. (ENTER key is located on the

right side and big key)

LED1#

It is a success if your LED of IchigoJam lighted up and you got "OK" message.

Type "LEDO" to light off.
LEDGA#

SPACE key is big and located center and bottom of your [ ] I C h i g OJ a m p ri nt

keyboard.

o e e R R simple open text on net / GitHub

It is OK either way, whether the space is there or not.

Let's type "REDO" and hit the ENTER. https://ichigojam.github.io/print/en/
REDBA«#

The LED does not light off with a message "Syntax error".
Don't worry! The computer naver get angry.

Let's type "ABD" without hitting the ENTER.
AEDR

Once hit the Backspace key. Backspece
The Backspace key located at right and upper side.

AEN

You can delete the character! You don't worry about miss typing.

Try it!

1. Type "ABCDEFG"

2. Try to light off the LED

3. Try to light up and light off rapidly
4. Type "BEEP" and hit the ENTER
5. Type "CLS" and hit the ENTER

CC BY IchigoJam print https://ichigojam.github.io/print/en/ IchigoJam®jig.ip I e a r n h OW -t O I e a r n




You can begin from the zero (soldering)
IchigoJam
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Many expansions!
http://pcn.club/



Why BASIC?




1. Inexpensive
2. Upper-case Alphabet
3. Easy to teach




Why Is IchigoJam inexpensive?

@D/ Y IchigoJam

CPU 2GHz 50MHz (1/40)

RAM 4GB 4kB (1/Tmillion)

HDD/SSD 128GB 4kB (1/32million)

Kit X 0

* 1kB = 1024byte = 1024 characters



BREZ ') w7 LTHIKRA XA

YoYU 754 USBF—iR
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¥ 6561 ¥1404
724 L2ERE
2018/2/27 XKER*

— ]I

prime

RICRAT

N(7Zw7) SKB-

Upper-case Alphabet
Is easy to type for small kids

https://www.amazon.co.jp/dp/BO05LLIJIG/
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teaching
IS the learning




Assembly language to learn computers deeply
by IchigoJam

GO gle AV 5
TART =] B E SRVl 2 4 oy —T +
* 121,000 £ (0.27 #)

Cortex-M0 Arm~< 2/ 2/353& (asm153ka2. 1R#)
https:/iichigcjam.g thub.io’asm15/armasm.himl| «

{OA, 15, 14,13, 92, 11. 10, 8,8, 7,6, 5,4, 3, 2, 1, 0, cyules, Rd = u8,
0,170,001 1,0 RA3, Rm, R2-0, 1,3. ¥Rd3~ Ra2-004ht *RA*IEE4d

W%, 15, 14,13, 72, 11.10,%,8,7,6,5,4 ..

FOH DN E - Ichigodam T D2 DAMY

fukuno jig. pi1184 -
2015/10021 - A E2=5—RA X LI BERIIEMDAY Y,

—~
\

-‘.—

0,C,* C.0 Rc, u8, 1.Rd =Rm,

RANPC LB Seycles

POKE#702,°01110000,°01000111

MR TELDTRITULTHET,

7USR(#700,1)

BRICIEUVS2ER>TERXLEEN?
VI VEBISERZ % L., IchigoJam®D ¥ A7 LAB#EHELL

Cortex-M0 ArmVY ¥ EE®R (asm15. KE)

BT, EDEOPZERTESWMCLRIVEL— 70 & TR
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Programming for All

http://pcn.club/



Kids In Japan don't have own computer

Japan
Korea

US
Switzerland
France
Germeny

UK

O 20 40 o0 80 100
age 13-1b, rate of self owned computer
from JP-gov ‘NER ThHhEEFBENEDOEEDERICET SAE) 7 (2013)
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lchigoJam Workshop for Rwandan Kids

KidsVenture & PCN




Challenge Competition!
Robot, Electric, Programming
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Ichigolam BASIC

PCN Kids Programming Contest
http://pcn.club/contest/



We presented
Windows PC for winners!
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more computers more fun

iTunes 7LEa— PE  I--Yvr ESH iTunes@SyEvy
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https://www.voutube.com/watch?v=ZapuZvRatKw




Developers of the crab robot kit

SEXH=ORy b

HEixiBY - MISAKI (B2)

The product by kids belong Hana dojo at Sabae.
https://hanadojo.official.ec/items/8611440
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A young leader of the new PCN branch in Fukut!

http://fukuno.jig.jp/2094




You can make
own IchigoJam!

DIV ETOATFI VT DT EIEDHTEEAN

@ skyffernoam @

TOCHIKO !

Sky@erryJAM

skyberryjam@tochigi-edu.ed.jp

SkyBerryJAM

using the license program of IchigoJam
'SkyBerryJAM, developed by high school students is IchigoJam compatible.
Sky Berry is a brand name of strawberry in Tochigi prefecture.
http://www.tochigi-edu.ed.jp/tochigikogyo/nc2/index.php?page_id=212
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Let’s start PCNI!



