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A Study on the Utilization of Open Source Hardware Platform for
Convergence IT Education
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Abstract

In this paper, we suggest a method utilizing OSHW(Open Source HardWare) in order to raise up

students who are competent in IT convergence and integration as a basic research to improve the

university software education. Software education cannot be too much emphasized in the age of big

change of Fourth Industrial Revolution. It hardly seems to have changes in the software education

area of university where has to train competent technicians to be deployed into the industrial field,

although software education is planned even

in elementary, middle, and high school. In this situation,

we expect that utilizing OSHW in software education can result in gaining a meaningful effect.

However, we don't have various and systemic approach which use it as a education system

component, unlike the response and necessity OSHW market.

Therefore in this paper we suggest models which constitute software education environment based

on OSHW and exemplify how to use it in each model. In addition, we compare and analyze each

model in order to give a criteria to choice one of them according to the condition.

» Keyword : Convergence IT Education, Open Source Hardware, Software Education
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[I. Preliminaries

1. Related works

1.1 Sof tware Education Status
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1.2 Research on Sof tware Education
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2.1 Typical OSHW

2.1.1 Raspberry Pi
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Fig. 1. Raspberry Pi 3 Model B Structure[19]
Table 1. Raspberry Pi 3 Model B Specification[19]
Device :
Raspberry Pi 3 Model B
Category
CPU 1.2GHz 64-bit quad—-core ARMv8
GPU Videocore IV
Memory 1GB
Storage microSD card slot
Connectivity | 4xUSB, HDMI, Ethemet, 3.5mm audio jack, Wi-Fi, Bluetooth
0S Linux, Windows 10 loT core
Connectors | Camera interface(CSI), GPIO, SPI, 12C, JTAG
2.1.2 Arduino
ool 2005 o]Ez]o
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able 29 YERSATE

Digital Ground
Digital 1/0 Pins (2-13) Serial Out (TX)

Serial In (RX)

Microcor n ol\

External Powar

Analog In
Pins (0-5)

Ground Pins

Fig. 2. Arduino UNO Structure[21]
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Table 2. Arduino UNO Specification[21]

Device i
Arduino UNO
Category
CPU None
GPU None
Memory SRAM 2KB, EEPROM 1KB
Storage 32KB
Connectivity | 1 x USB, 1 x External Power Supply
0S None
Connectors | GPIO

2.1.3 Smart Inventor Board

2utE Qe REE RE EdtolH gl Aeojd AA T3
2 vhedek AA7E UgE o] glom, ofFok: IDE, 284,
HUE 3D 2 Snap4ArduinoZ 7]§F.& 3k Rokit Brick 59
2 Zz Yol 7bedt g 2R Ao] Rt} 7[EAH o
2 WEE AlA Qe Bluetooth ® Zigbee T3 7S tlokst
ML) AREE FPsEt22], B R AE tE X2
#1 Ao] = Rokit Bricks 71308 a1, sf=9go]o] T2
AF¥2 Fig.33} Table 30 Webdh wke} 2t}

ROpN

T 24 M L
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IRal=7

Al Y

AEHLED 87HE

S
L

DC 2§
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LiHE

Zigbee 2
Bluetooth
=g An

sich =eld A 77i=
(Digital)

Fig. 3. Smart Inventor Board Structure[22]

Table 3. Smart Inventor Board Specification[23]

Device
Smart Inventor Board
Category
CPU ATmega32
GPU None
Memory SRAM 2KB, EEPROM 1KB
Storage 32KB
Connectivity | Top side IR Sensor x 3, Bottom side IR Sensor x 7, IR Receiver
0S None
Connectors | Blustooth Port, UART Port, USB Sensor Port, USB Servo Port

I1l. Configuration Proposal for Software
Education

1. Raspberry Pi with Python & Minecraft Pi

gz gtold gw2 guets 7Wte g e =it
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g 4= 9lon 7|EAQ Fx+ o9t Atk

Minecraft
Pi Edition

Minecraft API

Raspbian

Raspberry Pi

Fig. 4. Structure map
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S o]&sh= F 74 Wil itk NOOBS:= @=ehel A
HIES T HA& 27 At NOOBS9 HIES A HXA
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RASPBIAN JESSIE WITH PIXEL Download

 Download Path : https://www. Typi.org/ /i ian/

MicroSD card format with SDFormatter

* Download Path : https://www.sdcard.org/downloads/formatter_4/

o Record in microSD card with Win32 Disk Imager

* Download Path : https://sourceforge.net/projects/win32diskimager/

o Mounting microSD card in RaspberryPi and then Power on

e Check if Python and Minecraft Pi Edition are installed

Fig. 5. Configuration Order
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Python 3.4.2 Shell
File Edit Shell Debug Options Windows Help

Python 3.4.2 (default. Oct 19 2014, 13:31:1
5]

[6CC 4.9.1] on linux

Type “copyright”, "credits” or "license(}”
for more information.

e

Fig. 6. Python & Minecraft Pi Edition

2. Scratch for Arduino

Al weg ZZ ey
S4A(Scratch for Arduino)E S4AFirmwarel6S F3 o} F
o AAE AX(Sensor) B AFro o] Ef(Actuator)E Aol
T Jom 7EAQ] Fx= ok 2t

Sensor Actuator
Arduino UNO

S4AFirmware16

S4A(Scratch

Fig. 7. Structure map

A =3 YA 7]9ke] S4A(Scratch for Arduino) AHEAF
oA FEE ATEH obFolw SN S o] &3l ofF
o]xzol S4AFirmwarel6 HHolE AXgozH o}Fo|io
AAE g AlA B AFelo]H Aof7t ThsE KTk & =i
NXE TS obFolle HE F ool $1E o] &3 37

A4 RS A

Install the S4A (Scratch for Arduino)

¢ Download Path : http://s4a.cat/

e Install the Integrated Development Environment for Arduino

¢ Download Path : https://www.arduino.cc/en/Main/Software

e Upload the S4AFirmware16 Firmware to the Arduino Uno Board

* Download Path : http://vps34736.ovh.net/S4A/S4AFirmwarel6.ino

Connect sensors and actuators to the Arduino board

o Check the sensor/actuator operation after uploading the source code

Fig. 8. Configuration Order

[@sats — o x|

Ayfssedonsoath o ww HY ssw

Fig. 9. S4A(Scratch for Arduino)

3. Smart Inventor Board with RokitBrick CODRONE
2718y IS HEY Ui wsgoR sus
Snap¥} Snap4A TRI#Y Ao yHtoz mHEo] Fou
Hulel ZZEFS Z ~vfE QIMIE REE Aojd = 9t}
T3 2ntE AWly B9l AZAY BLEBluetooth Low
Energy) ¥ HEE Fd] FHOE E&5 AAd 4 9loH

71EAQD 2= ofeeh ArH25].

Drone

Bluetooth

Smart Inventor BLE Link
Board Board

Firmata Protocol

RokitBrick CODRONE

Fig. 10. Structure map

2 Ao = 93] Snapg 7Hko = s
2 24 AzHld dx] 8o g AFHrt 2nf

I
»
&

Install RokitBrick CODRONE

* Download Path : http://rokitarduino.org/downloads/

@ Install the BLE Link Board driver

* Download Path : http://rokitarduino.org/2014/05/23/ardu-x-usb-driver-install/
() Pairing BLE Link Board and Drone

o Install the Integrated Development Environment for Arduino

* Download Path : https://www.arduino.cc/en/Main/Software
o Upload RokitFirmata to Smart Inventor Board

e Check RokitBrick CODRONE and Drone connection

Fig. 11. Configuration Order
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Fig. 12. RokitBrick CODRONE

V. Implementation and Analysis

1. Implementaion of Mainly Instruction by
eachSystem

1.1 Raspberry Pi with Python & Minecraft Pi
Edition
sholi =21z loje] 44 Bwlo] v
9 W) od 4 Qo xzzEs} )
Aat et ERE vl ZE APIE o] 8-
shelag e sto] o) AL AR Aol

=

N
ri.‘:]l

i
Joex om

oo X

e 9 r\l —{O
i
o

k&
o

ol
. o oX

o}

1

fwhile2.py - /h.hile2py (279) - o x

File Edit Format Run Options Windows Help |

from mcpi.minecraft import Minecraft —

from time import sleep
mc=Minecraft.create()

hile True:
X.,y.Zz=mc.player.getPos()
block_beneath=mc.getBlock(x,y-1.,2)

17 block_beneath == 2:
mc.setBlock(x,y,z,38)
else:
mc.setBlock(x.y-1.2.2)
sleep(D.1)

7
|tn: 14]col; 11

Fig. 13. if and while statements in Python

Fig. 13¢] &322 if¢} whilef-S AHE-3F oA o]t} A8
Al PRI ZE o] olt)Ad Ade] AE 7t o5t A= A
o E(grass)o] AT A & Sloll Zo] YepA i, Fo
ofd A4 B WA & Zo] YA Hrh A8 A, $9 3}
W2 ofefe} 2l

Fig. 14. Before execution

= L2 gt Fig.169] LED FrellolE =
o Aot AFAE] FrE Hoto] & ATt A A%

~

Fig. 16. 4 LEDs blinking with play sound project
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‘l RokitBrick CODRONE 1.1.1 beta - Customizing from Berkley Snap! and Snap4a - o X
‘\RI:IKIT ex circle s kN e
IR EENAE
oEng cEd 0z =

Fig. 17. Conditional and repetitive statements block
in S4A

Fig.16014 B =R =2 Za) 47]¢] LEDE o}Fo]x X

9} 914 F Fig.17 S4A 2~AHE 948 o] 2hE BE3} vt
5E BE5S 28359 7|RE9 9 9 A ‘E&Ie SA7t
ARG FAll LED7} 2 o2 AR A9, 1 o]l
Be-olE EE SAVF AP Al LED7L a4 0%
AR AAA ek, B 7|REe] b 9 A vlE] H5E =
g o] g7t AR FAel LED7F ARt AXA "k

("

1.3 Smart Inventor Board with RokitBrick CODRONE

2agA et tEe] dEAd wsE ZEIagi ol
Snap % Snap for Arduino® 33 27188 3=28 I8
sto] B85 Aloje] HE== gt

oM oE cEa e
EELEEE T
az 2

Fig. 18. Conditional statements block in RokitBrick
CODRONE

fai-E->]

2 as

Is= Naol

| EC] | EX

1z2 fas

I= 12+ -
(==t w—] 23YE o 22l

Fig. 19. Repetitive statements block in RokitBrick
CODRONE

AT B5S o]&3te] 7|HES W gE Al
s =&o| a4etA "t throttledt
TEo] A3t & d WE A e
o] keF throttlegko] 1008 233 749 throttleghs 10022
FAEka, -1007] ) 3% throttleghs 10022 3|54
Ho} Tk Fig 1994 = 71HES] s° 8 A &B&0] o535}
I olE W¥ 152 ¥ F3H(yaw : -60) ¥ §F 2LEFOR
o]%(roll : 100)3}1L 1.2% 3 o] 34L& 43] wh
vawgto] o o wjs =80 QEE SR It 55 o

= dFo 2 A FHH, roligke] ¥4 4wl 22K
olFdl &4 o Wi 9%o® o]Fd)h Fig.202 Tl

=

27 AntE WY BEo|t)

N

Iz
_C)rL
x
e
= O

Fig. 20. Drone and Smart Inventor Board

2. Comparison and Analysis
AnbH o2 OSHWe et AR e Ao EAd g
HIE 1 A oR gl itk B =RlME AZE O] i
S 93 OSHW 84S FA3tL o= 7wtoz 7|4 A
7VFeA S Btk Tabled™ A&Ee Al 74 OSHW ZHE<]
& A Aotk I Hlal ghE AlRbE Al ZHA
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Table 4. Three model comparison analysis

Lo ot

[¢]

to M &L o

V. Conclusions

OSHW & &2 theFsh

shol TS} B Foe] ol 7

]
Model e B
ltem i) 2) 3) Uz} g Rofol] i #AlT HSEE BY Aol Ao
i E A= FE A2] 7RA] Ael 2013 A F-E] uid OSHW
OSHW Rasnoerty P8 | Arduino UNO Rg | SMa Iventor T FAEG Avel 4 -
ol il g 7o shs A2RUANS $As st
Raspbian(based
03 on Debian) N/A N/A Table 5. List of Capstone Design
PC 0OS N/A Windows 10 Windows 10 Year Works
Language Python Scratch Snap Construction of Access control system using RFID
Develop - Python 2 IDLE S4A RokitBrick 2013 and Arduino board
Environment - Python 3 IDLE | (Scratch for Arduino) CODRONE Development and application of USB driver for Excel
- LED data processing
. - Breadboard - Drone Building Ardu-crane using Open source based
Bxtra Device NI - Jump vire - BLE Link Board Arduino
 Resistor DIY project using Open flatform based hardware and
Construction A 2015 | Arduino
Cost Low Low Relative High Smart Car control based on Open Source Hardware
Construction . . Development of Education Contents using Arduino
Dificulty Level Low Middle Miale and Papercraft
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