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Copyright (c) 2017, OCEAN 

All rights reserved. 

 

Redistribution and use in source and binary forms, with or without modification, are permitted 

provided that the following conditions are met: 

1. Redistributions of source code must retain the above copyright notice, this list of conditions and 

the following disclaimer. 

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions 

and the following disclaimer in the documentation and/or other materials provided with the 

distribution. 

3. The name of the author may not be used to endorse or promote products derived from this 

software without specific prior written permission. 

 

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``AS IS'' AND ANY EXPRESS OR IMPLIED 

WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO 

EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 

EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 

PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR 

BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER 

IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING 

IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF 

SUCH DAMAGE. 
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nCube: Thyme for Node.js 

nCube: Thyme for Node.js is developed based on oneM2M AE Node.js. It supports MQTT, 

HTTP, CoAP communication protocols. 

nCube: Thyme for Node.js can be developed with the Internet connection and Node.js 

development environment. In this document, Raspberry pi 3 Model B is used. 

This document aims to explain the process of developing nCube: Thyme for Node.js that 

uploads various information in everyday life and provides the control of user actions. The 

example contains the measurement and upload of Co2 concentration level and the 

control of LED. 

 

Based on this document, it is possible to create various low-powered IoT devices to 

detect temperature, humidity, Co2 concentration and the infrared sensor that captures 

the presence or the movement direction of the people. 
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1. Hardware 

In chapter 1, hardware specifications for the development of nCube-Thyme for Node.js 

will be introduced in order of Raspberry pi 3 Model B, Co2 sensor, RGB-LED sensor and 

Raspberry pi 3 Model B. 

1.1. Raspberry pi 3 Model B

 

Raspberry pi 3 Model B contains BCM2837 64Bit Quad Core Processor (1.2GHz) produced 

by Broadcom. Consist of 1 GB SDRAM, four USB ports, GPIO (General Purpose Input/Output) 

40 pin, Ethernet port WiFi, Bluetooth LE and Power supply using 5 pin micro USB (5V, 2.5A). 

It supports OS including NOOBS, Ubuntu Mate, Windows 10 IoT Core, RICS. In this 

document, Raspbian will be used for the installation. 

1.2. Co2 Sensor 

The M1106 Co2 sensor measures the Co2 values from 

the air and uploads the value to Arduino using the ART 

port. Output values of 8 bytes (0x16, 0x05, 0x01, 0x02, 

0x72, 0x01, 0xD6, 0x9) can be obtained from the input 

values of 4 bytes (0x11, 0x01, 0x01, 0xED). The output 
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value of 5, 6 bytes (0x02, 0x72) indicates the Co2 concentration. For instance, 0x0272 = 

626 is identical with 626ppm value of the Co2 concentration. 

1.3. PL2303 USB UART Board 

PL2303 USB UART board is a converter that translates UART 

serial communication to USB communication. 

 

 

 

1.4. RGB-LED 

FE-RGB 3-color LED board operates red, green and 

blue LEDs depending on the input of R, G, B pins. 

The combination of input values of lights (2(LED 

On, Off)^3(LED three types)-1(RGB off case) = 7 

types) including three basic red, green and blue 

can be created.  

 

2. Environment 

In chapter 2, environmental setting for nCube: Thyme for Node.js development is 

explained including the installation of Raspbian OS, node.js, samba FTP server and 

nCube-Thyme. 
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2.1. Raspbian OS Installation 

 

https://www.raspberrypi.org 

From the URL above, go to Raspberry pi homepage and click DOWNLOADS tab. 

 

Click RASPBIAN icon and download Raspbian OS. 

https://www.raspberrypi.org/


Developer Guide                                    nCube-Thyme(Node.js) 

  8 

 

Prepare micro SD that is larger than 8GB and format it into FAT32. 

 

https://sourceforge.net/projects/win32diskimager/ 

From the URL link above, download and execute win32 diskimager. 

https://sourceforge.net/projects/win32diskimager/
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Select Raspbian OS image from the download Image File section, select formated microSD 

from the Device section. Click Write button to write Raspbian OS into microSD. 

After the steps above, put microSD into Raspberry pi 3, and connect the power. 

 

For the remote control of RaspberryPi 3, use ssh command from the terminal or use ssh 

by installing putty. The host address is identical with the ip address of Raspberry pi 3. The 

account is pi and the password is raspberry. 
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Before installing node.js and samba, repository update and package upgrade should be 

conducted. Commands are presented as above. 

2.2. Node.js Installation 

Install Node.js package to execute nCube: Thyme for Node.js. 

 

Delete existing Node.js package and download new Node.js package. Input commands as 

above in exact order. 

pi@raspberrypi ~ $ sudo apt-get update 

…… 

Reading package lists… Done 

pi@raspberrypi ~ $ sudo apt-get upgrade 

…… 

pi@raspberrypi ~ $ mkdir node 

pi@raspberrypi ~ $ cd node 

pi@raspberrypi ~/node $ sudo apt-get remove nodejs 

pi@raspberrypi ~/node $ sudo wget https://node-arm.herokuapp.com/node_latest_armhf.deb 

pi@raspberrypi ~/node $ sudo dpkg –i node_latest_armhf.deb (패키지 설치 명령어) 

pi@raspberrypi ~/node $ node –v (버전 확인 명령어) 

pi@raspberrypi ~/node $ npm -v (추가 라이브러리 설치도구 버전 확인 명령어) 
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Create node directory and deletion of existing node.js package is conducted. 

 

wget command is used to download new Node.js package. 

 

dpkg command is used to install the downloaded Node.js package. 
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After the installation, version information is shown as above. 

2.3. Samba FTP Server Installation 

Samba FTP server installation is for the file sharing with Raspberry pi 3 in the 

development environment. 

 

 

Samba installation is completed using apt-get commands. 

 

 

New user registration can be done using smbpasswd command. 

pi@raspberrypi ~ $ sudo apt-get install samba samba-common-bin 

…… 

Do you want to continue [Y/n]? Y 

pi@raspberrypi ~ $ sudo smbpasswd –a pi 

New SMB password: (원하는 패스워드 입력) 

Retype new SMB password: (원하는 패스워드 입력) 

Added user pi. 
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User setting is successfully done by modifying /etc/samba/smb.conf file. 

 

 

Restart samba to set modified user settings by using sudo service smbd restart 

command. 

pi@raspberrypi ~ $ sudo nano /etc/samba/smb.conf 

…… (가장 마지막 줄 밑에) 

[pi] 

comment = raspberry pi folder 

path = /home/pi 

valid users = pi 

writable = yes 

browseable = yes 

<Ctrl>+<X>  Y  <Enter> 

pi@raspberrypi ~ $ sudo service smbd restart 
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From the explorer window, put \\Raspberry pi ip address (e.g. \\192.168.0.98) 

in address text box. Account and password are identical to pi and samba user 

account and password. 

 

Access to /home/pi directory in Raspberry pi is successfully done as above. 
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2.4. nCube: Thyme for Node.js Download 

https://github.com/IoTKETI/nCube-Thyme-Node.js 

 

From the URL above, access to nCube-Thyme-Node.js repository in IoTKETI 

github. Download nCube:Thyme for Node.js. 

 

Download nCube:Thyme for Node.js and save at Raspberry pi using file explorer. 

 

Download is successfully done in Raspberry pi as above. 

https://github.com/IoTKETI/nCube-Thyme-Node.js
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3. nCube: Thyme for Node.js Execution 

In chapter 3, nCube: Thyme for Node.js board installation of Co2 sensor, RGB-LED 

and upload of Co2 concentration to IoT Platform will be done. By using IoT 

Platform, RGB-LED in nCube: Thyme for Node.js control will also be handled. 

3.1. nCube: Thyme for Node.js + Co2 Sensor 

 

Raspberry Pi 3 and Co2 sensor connection is as above. 

3.2. nCube: Thyme for Node.js + RGB-LED 

Connect RGB-LED according to Raspberry Pi 3 GPIO pin setting. 
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pgio readall command presents the arrangement and use of the GPIO pin. 

 

Connect Raspberry Pi 3 and RGB-LED as above. 
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3.3. nCube: Thyme for Node.js Configuration 

 

conf.js file in nCube: Thyme for Node.js is as above. 

conf.useprotocol = 'http'; 
 
// build cse 
cse.host        = '203.253.128.161'; 
cse.port        = '7579'; 
cse.name        = 'Mobius'; 
cse.id          = '/Mobius'; 
cse.mqttport    = '1883'; 
 
// build ae 
if (aei != ‘S’) { 
  ae.id         = aei; 
} 
else { 
  ae.id         = ‘S’; 
} 
ae.id           = 'ae-edu2'; 
ae.parent       = '/' + cse.name; 
ae.name         = 'ae-edu2'; 
ae.appid        = 'measure_co2'; 
ae.port         = '9727'; 
ae.bodytype     = 'json'; 
ae.tasport      = '3105'; 
 
// build cnt 
var count = 0; 
cnt_arr[count] = {}; 
cnt_arr[count].parent = '/' + cse.name + '/' + ae.name; 
cnt_arr[count++].name = 'cnt-co2'; 
cnt_arr[count] = {}; 
cnt_arr[count].parent = '/' + cse.name + '/' + ae.name; 
cnt_arr[count++].name = 'cnt-led'; 
//cnt_arr[count] = {}; 
//cnt_arr[count].parent = '/' + cse.name + '/' + ae.name; 
//cnt_arr[count++].name = 'cnt-cam'; 
 
// build sub 
count = 0; 
//sub_arr[count] = {}; 
//sub_arr[count].parent = '/' + cse.name + '/' + ae.name + '/' + cnt_arr[1].name; 
//sub_arr[count].name = 'sub-ctrl'; 
//sub_arr[count++].nu = 'mqtt://' + cse.host + '/' + ae.id; 
 
sub_arr[count] = {}; 
sub_arr[count].parent = '/' + cse.name + '/' + ae.name + '/' + cnt_arr[1].name; 
sub_arr[count].name = 'sub-ctrl2'; 
 
//var ip = require(“ip”); 
//sub_arr[count++].nu = conf.userprotocol + ‘://’ + ip.address() + ‘:’ + ae.port + ‘/noti’; 
 
//sub_arr[count++].nu = ‘mqtt://’ + cse.host + ‘/’ + ae.id + ‘?rcn=9’; 
sub_arr[count++].nu = ‘mqtt://’ + cse.host + ‘/’ + ae.id + ‘?ct=’ + ae.bodytype; 
//var ip = require(“ip”); 
//sub_arr[conut++].nu = ‘http://’ + ip.address() + ‘:’ + ae.port + ‘/noti’; 
//sub_arr[count++].nu = ‘coap://203.254.173.104:’ + ae.port + ‘/noti’; 
 
// build acp: not complete 
acp.parent = '/' + cse.name + '/' + ae.name; 
acp.name = 'acp-' + ae.name; 
acp.id = ae.id; 
 
conf.usesecure  = 'disable'; 
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The resource structure to be created at IoT Platform by nCube: Thyme for Node.js is as 

above. 

3.4. nCube: Thyme for Node.js Package Installation 
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Inside nCube: Thyme for Node.js directory, input command 

sudo npm install 

and install Node.js package for nCube: Thyme for Node.js execution. 

 

4. nCube: Thyme for Node.js Execution Exercise 

In this chapter, execution of nCube: Thyme for Node.js and the monitoring of uploading 

Co2 data and RGB-LED control of Raspberry Pi using Mobius Resource Monitor will be 

handled. 

http://203.253.128.161:7575/ 

 

From the URL above, go to Mobius Resource Monitor web version. 

Select the Resource Monitor tab to use Resource Monitor function and go to Resource 

Monitor page. 

http://203.253.128.161.7579/Mobius/ae-edu2 

 

Put the address above into Resource Path and click Start button. The resource tree created 

by nCube-Mint board will be presented. 

http://203.253.128.161:7575/
http://203.253.128.161.7579/Mobius/ae-edu2
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Queried resource structure is as above. 

 

Co2 concentration data is uploaded under cnt-co2 as above. 

 

Right click over relay-ctrl cnt and click Create button. 
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From the Create a child resource window, confirm that Content Instance is checked in 

Select resource type section on the left. Put 1 in the Content(con) section in Fill out 

resource information on the right. Then, click Create button. 

 

 

 

 

Appendix A 

nCube: Thyme for Node.js Resource Query and 

Control using Postman 
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Appendix A 

nCube: Thyme for Node.js Resource Query and 

Control Using Postman 

Browsing Co2 data updated with nCube: Thyme for Node.js and controlling LED are 

available with Postman Application in Google Chrome. Moreover, AE, CNT, CIN creation 

and querying with API is also available. 

https://chrome.google.com/webstore/detail/postman/fhbjgbiflinjbdggehcddcbncdddomo

p?utm_source=chrome-ntp-icon 

 

Download Postman Application in Google Chrome from the URL link above, and execute. 

https://chrome.google.com/webstore/detail/postman/fhbjgbiflinjbdggehcddcbncdddomop?utm_source=chrome-ntp-icon
https://chrome.google.com/webstore/detail/postman/fhbjgbiflinjbdggehcddcbncdddomop?utm_source=chrome-ntp-icon
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Go to the ocean official website (http://www.iotocean.org), Download>Mobius Yellow 

Turtle>POSTMAN Environment Scrip and click mobius-yt-7579.postman_environment.json 

and download Postman API collection. 

 

Open API collection in Postman by import  import file  choose files, then APIs are 

added under Collections list on the left. 

Query cin that contains Co2 data, create cin for RGB-LED control is available using added 

http://www.iotocean.org/
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APIs. 

From the list on the left, select container resource inquiry. Input URL as follows and click 

blue Send button. The list of cin created in co2 are shown as follows. 

203.253.128.161:7579/Mobius/ae-edu2/cnt-co2?fu=1 

 

Copy one of cin names, then select contentinstance resource query from the list on the 

left. Input URL as follows then click Send button. Co2 concentration values those are 

uploaded under con field inside cin are shown as follows. 

203.253.128.161:7579/Mobius/ae-edu2/cnt-co2/[contentinstance resource name] 

 

Select contentinstance Resource Creation from the left list for RGB-LED control. Input URL 

as follows and put the values under con and Body section. Click Send button and the RGB-

LED control will successfully work. 
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203.253.128.161:7579/Mobius/ae-edu2/cnt-led 

 

 


