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Abstract This paper aims to present the physical computing learning model applicable in teaching the
information and communication technology for technology and engineering education. This model is based on
the physical computing and deals with the information creation and information transfer in one framework, thus
provides students with the total understanding and practice opportunity about information and communication.
The proposed learning models are classified into the client-server based model and the web based model. In
the implemented learning model, the acquirement and control of information is performed by sketch on
Arduino and the communication of information is performed by the Python socket on Raspberry Pi well known
as an education platform. Our proposed learning model can be used for teaching students to understand the

concept of Internet of Things (IoT), which provides us with world wide control and communication of information.

Key Words : Information and communication learning model, Physical computing, Python, IoT
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#include <SoftwareSerial.h>
SoftwareSerial bt (2,3); // &A1 293, 4221 3W7
int LEDPin = 9; // LED &
int lightPin = A0; // CDS
int btdata;
void setup()
{
Serial.begin(9600);
bt.begin(9600);
pinMode (LEDPin, OUTPUT);
}
void loop()
{

int rate;

String message = "";

rate = analogRead(lightPin);
message = message + rate;

// send the CDS value
bt.println(message);
fflush(stdout );

if (bt.available()) {
btdata = bt.read();
if (btdata == '1")
digitalWrite (LEDPin, HIGH);
if (btdata == "'0")
digitalWrite (LEDPin, LOW);

delay (5000); //prepare for data

gtzwglgtolo] FAFEE [Fg. 319 2ok WA &
$$¢ BES YFESIL bd_addrol] o}Folidl] A
" HC-06 8552 T4 st EF5F2 27
(bluetooth.BluetoothSocket) S ‘E’J‘—E Zof| o}Folno]
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ock.send(tosend))s}o] LED2]
‘0—% A43}e] LEDS] B¢ 2tk

# Jusr/bin/env python
# —*— coding: UTF-8 —*-
import bluetooth
import time
bd_addr="20:15:12:22:88:00" #HC-06:
port = 1
sock = bluetooth.BluetoothSocket
(bluetooth RFCOMM)
sock.connect((bd_addr,port))
print ("server start !!")
while 1:
print(value)
if value < 400:
tosend = 1’
else:
tosend = "0’
if tosend != 'q":
if tosend == 1" or tosen
sock.send(tosend)
time.sleep(5.0)
message = sock.recv(1024)
print (message)
value = int(message)
else:
break
sock.close()
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(117.17.204.120)2] 83001l &3+ $-oll(s.connect) ©}
FolwZ2HE B0l HAIXE A3} (s.sendall).

import socket

#——oltyl = spo|zto] ————
HOST = "117.17.204.120"
PORT = 8900

s = socket.socket(socket. AF_INET,
socket. SOCK_STREAM)
s.connect((HOST, PORT))
while 1:
if  value < 400:
tosend = 1’
else:
tosend = "0’
if tosend != 'q":
if tosend == 1" or tosend == '0":
sock.send(tosend)
time.sleep(5.0)
message = sock.recv(1024)
value = int(message)
# send the data to server
s.sendall(message)
else:
break
sock.close()
s.close()
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# /usr/bin/env python
# —x- coding: UTF-8 —*-
import socket
HOST ="'
PORT = 8900
s = socket.socket(socket. AF_INET,
socket. SOCK_STREAM)
s.bind((HOST, PORT))
s.listen(1)
conn, addr = s.accept()
try:
while 1:
data = conn.recv(1024)
if not data: break
print (data) # CDS 253k =9
conn.close()
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<IDOCTYPE html>
<html>
<head>
<title> KNUE Technology </title>
</head>
<body>
<h2> Light Sensor Reading { { value } }!</h2>
<form action="/" method="post">
<p><input type="submit” name="submit”
value="Turn On"> </p>
<p><input type="submit” name="submit”
value="Turn Off"> </p>
</form>
</body>
</html>

[Fig. 8] index.html
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#-—- webserverpy ——-
from flask import Flask, render_template, request,
redirect, url_for

import time

import bluetooth

#—— EFF AH
# [Fig. 3] =

#

app = Flask(__name_ )
time.sleep(3)

@app.route(’/’, methods = ["POST’,’GET'])
def hello_world():
# templates/index.html
if request.method == "POST":
# & FolAlA tun on HES F& 7$

if request.form[’submit’] == "Turn On’:
# olFo|:ol Al LEDE 7152 W¥ niy
tosend = 1"
sock.send(tosend)

# & HolR oA tumn off MES & 4%
elif request.form[’submit’] == "Turn Off":
# olfo|iol Al LEDE =2 Wy 1

%

tosend = "0’

sock.send(tosend)
else:

pass

# ool CDS & #S 4l
readval = int (sock.recv(1024))

# CDS 2% 7 Eylolxz et
return render_template(’index.html’,

value=100*(readval/1023.))

if _name__ == "_main_"

# & HolA &
app.run(host="0.0.0.0", port = 8000)

[Fig. 10] webserver.py
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