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Motivation BT

* For the two days tutorial we’re going to use the open source oneM2M
platform implementation, Mobius, which is oneM2M certified

* From OCEAN open source community other tools for oneM2M are also
supported as well as the Mobius

* In this session we’re going to learn how to use them
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Outline

* Introduction Mobius
* What is Mobius?
 Mobius Platform

* Mobius Installation
* Install process

e Mobius Installation
* Connect MySQL

* Running Mobius Server

* Runtime Environment Configuration
* Mobius Test

e Short Name Finder
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Introduction Mobius



What is Mobius? Y

* Mobius is an loT service opensource platform base on oneM2M standard

 Manages various loT device information and provides functions such as
access control, authentication, and management of loT devices.

e Support REST API (HTTP, MQTT, CoAP, WebSocket) to interwork other

_______ various |oT devices
Q((( - X {1': Things e——4doT device platforrm———oT service platforms———eloT application
® = @@ 2 : :
I XA = & | 1T App
IADN IGCUM:MMJ.“ = ;@; :?: % Data upload Data retrieve <
S &.CUb;:Th;moforNodo.]sl Mec S c‘ (l) @ VC'. —ly — AR
ASN MN I : N o -
S @ ﬁ § &CubeSend command moBius Control request
0
=
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Mobius Platform P

 The Mobius platform is a server software platform that manages loT devices

connected to the Internet to operate smoothly and stores data from loT
devices

* The Mobius platform works the role of the middleware connecting loT
devices and applications

* Mobius supports MySQL based on Nodejs and supports various protocols to
provide high connectivity
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Mobius Installation




Installation Overview

 The Mobius platform can be installed on any OS that supports
1. MySQL (Database)
2. MQTT broker (MQTT server)
3. Node.js
4. Mobius Installation

* This tutorial provides windows installation for Linux, please follow the link
https://github.com/lIoTKETI/Mobius/wiki

i 4

DBMS I MQTT Server l [ Mobius iawar]

MUt S MOTT
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https://github.com/IoTKETI/Mobius/wiki

MySQL Installation

* Mobius operates based on MySQL DB for data storage and management.
e https://dev.mysql.com/downloads/mysql/

General Availability (GA) Releases Archives =V}

MySQL Community Server 8.0.21

Select Operating System:

[Microsoft Windows ~

Looking for previous GA
versions?

Recommended Download:

MySQL Installer

All MyS5QL Products. For All Windows Platforms.
In One Package.

Windows (x86, 32 & 64-bit), MySQL Installer MSI

Other Downloads:

Windows (x86, 64-bit), ZIP Archive 8.0.21

{mysgl-8.0.21-winx&4.zip)

for Windows

Go to Download Page >

1T11.1M

MDS5: 06d745c77h254e | GOG07hdo2f 52453552 | Signature

General Availability (GA) Releases | Archives Y

MySQL Installer 8.0.21

Select Operating System: Looking for previous GA

. " ions?
Microsoft Windows v VErsions:
Windows (x86, 32-bit), MS| Installer 8021 24.5M
(mysgl-installer-web-community-8.0.21.0.msi) MD5: cf Zb4Bha3had4d3f 41 fhgeddaled1dd3 | Signature
Windows (x86, 32-bit), MS! Installer 8021 427.6M

(mysql-installer-community-8.0.21.0.msi)

MD5: b5229aadhd356c266e9a%aec T3Thalt | Signature

-
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https://dev.mysql.com/downloads/mysql/

MySQL Installation

* Click No thanks, just start my download

Login Now or Sign Up for a free account.
An Oracle Web Account provides you with the following advantages:

. Fast access to MySQL software downloads
. Download technical White Papers and Presentations
. Post messages in the MySQL Discussion Forums

. Report and track bugs in the MySQL bug system

Login » Sign Up »

using my Oracle Web account for an Oracle Web account

MySQL.com is using Oracle S50 for authentication. If you already have an Oracle Web account, click the
Login link. Otherwise, you can signup for a free account by clicking the Sign Up link and following the
instructions.

No thanks, just start my download.
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ySQL Installation

Before the installation, make sure to use the Windows computer name in
English

* If you use other languages, there will be DB connection error
Run MySQL Installer S

MySQL. Installer Choosing a Setup Type
° I t I I C sto Adding Community
n S a a S u m Please zelect the Setup Type that suits your use caze.
System Properties *
O Developer Default Setup Type Description
Computer Name  Hardware Advanced —System Protection Femote Allows you to select exactly which products you

Installs all products needed for

MySOL development purposes, would like to install. This also allows to pick other
s v Computer Name/Domain Changes o server versions and architectures (depending on
on your O5).
(O Server only
Computer de§ You can change the name and the membership of this
computer. Changes might affect access to network resources. L”rﬂ:g:-llf‘do”ly the MysQL Server
Full comput (O Client only

Computer name:
PIEee S MIDESKTOP-BLOORPD |

Installs only the MySCL Client
products, without a server,

To use a wizdmadlEompUter name
Network ID. | DESKTOP-BLOORPD

To rename

O Full

Installs all included MySQL
products and featuras.

workgroup, cf Member of
@ Custom

() Domain:
Manually select the products that
should be installed on the
system.

(®) Workgroup:

| WORKGROUP |

oK Cancel | Next > || Caneel |
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MySQL Installation

* Install MySQL sever and MySQL Workbench

MySQL Installer — e MySQL Installer

MySQL. Installer Installation

Adding Community

MySQL. Installer Select Products and Features

Adding Community

Please select the preducts and features you would like to install en this machine. The following products will be installed.

Filter: Product Status Progress Motes
—
' i, All Software, Current Bundle Any | |

MySOL Server 8.0.21 Ready to Install

ct Products and Features MySGL Werkbench 8.0.21 Ready to Install

- Lil-1u00g g puie s m gl R L T e e e

- MySQ0L Servers ~ (- MySQL Server 8.0.27 - X64 Installation
=8 MySQL Server [~ MySQL Workbench 8.0.21 - X64
= MySQL Server 3.0

= Applications
- MySOL Warkbench

CE- WSOl Maotifier

} MySOL For Excel

MySOL for Visual Studio

MyS0L Shell

My50L Router

[#- My50L Connectors w

£

g

-

ga

=
298

relnotes fworkbench/en/wh-news-E-0-21 himl Click [Execute] to install the following packages.

| < Back | | Execute | | Cancel |

< Back | | Mext = | | Cancel

KETI gadmmt. (@)  InDICO



MySQL Installation

 MySQL configuration

MySQL Installer — X [B] mysaL installer — X

MySQL. Installer Product Configuration MySQL. Installer High Availability

1SQ f . .
MySQL Server 8.0.21 (@) Standalone MySOL Server / Classic MySQL Replication
Choose this option to run the MySOL instance as a standalone database server with the
opportunity to configure classic replication later, With this option, you can provide your own
high-availability solution, if required.

Adding Community

We'll now walk through a configuration wizard for each of the following products.

You can cancel at any point if you wish to leave this wizard without configuring all the

products, High Availability
() InnoDB Cluster
Product Status The InnoDE cluster technology provides an out-of-the-box high availability (H&) solution for
MySQL Server 8.0.21 Ready to configure MyS0L using Group Replication.
iguration -
T ./ f \
Clent avp R ysqt rouier Rl i i
InnuDB Clustnr
Note: InnoDB cluster requires a minimum of three MySQL server instances to provide a
fully automated HA sclution. Members of a cluster should be located such that network
communication latency between servers is low,
€ >

Mext > | | Cancel | Mext = | | Cancel |
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ySQL Installation

Authentication Method

* Use Legacy Authentication Method

MySQL Installer

MySQL. Installer

MySQL Server 8.0.21

Type and Ne

Type and Networking

Server Cenfiguration Type

Choose the correct server cenfiguration type for this MySCOL Server installation. This setting will

Config Type: | Development Computer ~ |

TTTTECLTeILy

Use the following controls to select how you would like to connect to this server.

TCR/IP Port: ¥ Protocal Port:

Open Windows Firewall ports for network access

[] Mamed Pipe Pipe Mame:  MYS0OL

[] Shared Memory Memory Mame:  MYSCL

Advanced Cenfiguration

Select the check box below to get additional configuration pages where you can set advanced
and logging options for this server instance.

[] Show Advanced and Logging Options

< Back | | MNext » | | Cancel

s MySQL Installer

MySQL. Installer

MySQL Server 8.0.21

Authentication Method

(O Use Strong Password Encryption for Authentication (RECOMMENDED)

My5QL 8 supports a new authentication based on improved stronger SHA236-based password
methods, It is recommended that all new MySOL Server installations use this method going
forward.

Attention: This new authentication plugin on the server side requires new versions of
A cennectors and clients which add suppert for this new 8.0 default authentication
(caching_sha2_password authentication).

Currently MySOL 8.0 Connectors and community drivers which use libmysglclient 8.0 support
this new methed, If clients and applications cannot be updated to support this new
authentication method, the MySOL 8.0 Server can be cenfigured to use the legacy MySOL
Authentication Method below.

(®) Use Legacy Authentication Methed (Retain MySOL 5 Compatibility)

Using the old MyS0L 5.x legacy authentication method should enly be considered in the
following cases:

- If applications cannot be updated to use MySOL 8 enabled Connectors and drivers,
- For cases where re-compilation of an existing application is not feasible,
- An updated, language specific connector or driver is not yet available.,

Security Guidance: When possible, we highly recommend taking needed steps towards
upgrading your applications, libraries, and database servers to the new stronger authentication.
This new method will significantly improve your security.

Mext = | | Cancel
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MySQL Installation

e Set MySQL password

* This password will be used for Mobius configuration, so please note this somewhere

MySQL Installer — ® MySQL Installer — e

MySQL. Installer Accounts and Roles MySQL. Installer

MySQL Server 8.0.21

Windows Service

SOl Sarvar 807
Root Account Password MySQL Server 8.0.21 Configure MySQL Server as a Windows Service
Enter the password for the root account. Please remember to store this password in a secure
lace,
P Windows Service Details
MySQL Root Password: snenee | Please specify a Windows Service name to be used for this MySCOL Server instance,
A unique name is required for each instance.
Repeat Password: |uuu| |
Password strength: Weak Windows Service Mame: | MySQL80
Start the MySCOL Server at System Startup
Run Windows Service as ...
MySCL User Accounts

The MySQOL Server needs to run under a given user account. Based on the security

Create MySQL user accounts for your users and applications. Assign a role to the user that requirements of your system you need to pick one of the opticns below.

consists of a set of privileges.

@ Standard Systermn Account
MySQL User Mame Host User Role Add User Recommended for most scenarios.
Edit User () Custom User
An existing user account can be selected for advanced scenarios,
Delete
= Back | | Mext > | | Cancel

| < Back | | Next » | | Cancel |
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MySQL Installation

* Apply configuration and complete the installation

= MySQL Installer - x

MySQL. Installer Apply Configuration
MySQL Server 8.0.21 Click [Execute] to apply the changes
' Configuration Steps Log

O Writing configuration file

O Updating Windows Firewall rules
O Adjusting Windows service Apply Configuration _ w
The configuration operation has completed.
O Initializing database (may take a long time) Configuration Steps | Log
O Starting the server .
& Writing configuration file Installation Com p|ete
O Applying security settings
0 Updsting Windows Firewall rules
O Updating the Start menu link i
— @ Adjusting Windows service The installation procedure has been completed.
& Initializing database (may take a long time) =
Copy Log te Clipboard
4 Starting the server
& Applying security settings Start MySCL Workbench after Setup
& Updating the Start menu link

<Back || Execte |[concel

The configuration for MySCOL Server 8.0.21 was successful,
Click Finish to continue.
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MQTT Broker Installation

* The Mobius Platform supports the MQTT protocol for communication with
the device and install the MQTT broker

http://mosquitto.org/files/

««m)) Mosquitto % e

An Open Source MQTT v3.1/v3.1.1 Broker

Downloads

Donation

Developing Mosquitto takes a not insignificant amount of time and effort. If you find it useful, ple
making a donation
. Donate
B visa 154 2 @esst
Source
« mosquitto-1.4 8 targz (317kB) (GPG signature)

« mosquitto-1.4 8 tarqgz (via Eclipse)
« Git source code repository (github.com)

Older ownl*ds are available at hitp //mosquitto org/files/ ]

The deprecated javascriptwebsockets client is available as:

« hitp:/mosquitto org/is/mosquitto-1.1.is

KETI gassmi. fs(C— )}
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http://mosquitto.org/files/

MQTT Broker Installation

 Download mosquitto.exe file

Index of /files/

Fi

binary/
[%=F
exanples/
other/
packets/
perl/s
pythony
source/
tmp/

Index of /files/binary/

i
cyawin/
L inus s

Winoss

02-Feb-20149
18-5ep-2019
Z0-4pr—2012
29-Hoy-2012
Z0-4pr—2012
Z0-4pr—2012
21-Jun-2012
19-Aug-2020
17-4ug-2012

2217
16:19
11:22
03:45
11:22
11:22
16:31
15:00
20:04

05-Dct-2014 22:02
20-hpr-2012 11:22
20-hpr-2012 11:22
19-4ug-2020 14:53
19-4ug-2020 14:53

Index of /files/binary/win32/

v
old/

mosquitto-0.

11. 3-win3e-hin.zip

nosquitto-0.

12-win3d2-bin.zip

A3—win32-bin.zip

Ad-instal [-win3d2 exe

A 2-instal [-win32. exe

4. 3-instal l-win32. exe

A4 A-instal [-win3d2. exe

A5-instal [-win32 exe

nosquitto-1.0-instal l-win3z. exe
mosquitto-1.0. 1-install-windZ exe
mosquitto-1.0.2-install-windZ. exe
mosquitto-1.0.3-install-windZ exe
mosquitto-1.0.5-install-win3Z exe
mosquitto-l.1-install-win3Z. exe
mosquitto-1.1. 1-install-win32. exe
mosquitto-1.1.2-install-win32. exe
mosquitto-1.2-install-win3dZ. exe
mosquitto-1.2. 3-install-windZ exe
mosquitto-1.3.2-install-win3Z exe
mosquitto-1.3. B-install-win32. exe
mosquitto-1.5 Fa-install-windows-x6d. exe
mosquitto-1.5.5-install-windows—=36. exe
mosquitto-1.5.6-install-windows—=36.exe
mosquitto-1.5.7-install-windows—=36. exe
mosquitto-1.5.8-install-windows—xrEE. axe
mosquitto=1. 6. 0-install-windows—x86. exe
mosquitto-1. 6. 10-instal |-windows-x86. exe
mosquitto-1.6. 10a-install-windows—=G5. exe
nosquitto-1.6. 11-install-windows-%86, exe
mosquitto-1.6.12-install-windows-«86, exe
mosquitto-1.6.2-install-windows—x86. exe
mosquitto-1.6. 3-install-windows—=86. exe
mosquitto-1.6.4-install-windows—=36. exe
mosquitto-1.6.6-install-windows—=36.exe
mosquitto-1.6.7-install-windows—=36. exe
S HEX b I =l = £ L1 HE== | ] g
I mggguitto—l.E.Q—instalI—windows—xBE.exe|
KE TI Korea Electronics ETSI///
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20-4pr-2012
20-tpr-2012
20-tpr-2012
20-hpr-2012
20-hpr-2012
20-hpr-2012
20-4pr-2012
20-tpr-2012
20-tpr-2012
14-hug-2012
15-hug-2012
22-hug-2012
27-5ep-2012
03-Mov-2012
19-Dec-2012
17-Jan-2013
30-Jan-2013
23-hug-2013
22-Dec-2013
14-Jul-2014
08-0ct-2014
07-Now-2015
02-Feb-2019
08-Feb-2019
14-Feb-2013
28-Feb-2019
17=hpr-2019
27-Hay-2020
15-Jun-2020
12-hua-2020
19-Aug-2020
07-May-2013
18-Jun-2013
01-Aug-2019
18-58ep-2019
2b-Sep-2019
28-Now-2019
20-Hay-2020

N

V4

1122393
1126651
1123040
144318
144472
144574
144574
146695
755519
760130
7160393
TB03T
761115
TE5012
165513
765530
778095
179650
184962
154444
1645409
1547759
1315206
1316228
1315763
1348762
1412186
1355474
1396916
1397389
1347983
1348486
1348836
1350198
1354205
1355211
1356093
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MQTT Broker Installation 3

* Install mosquito and check the mosquito service status

* Go to windows task manager(ctrl+shift+esc) = Services = right click on ‘mosquito’
and select ‘start’ if it is not runnin

(5 Eclipse Mosquitto Setup - * (D Eclipse Mosquitto Setup - > I Task Manager - = X
Component File Options View
Welcome to Eclipse Mosquitto C‘c::::e which fEath:s of Eciipse Mosquitto you want to install. (,J ° . . ;
Setup Processes Performance App history Startup Users Details Services
Setup will guide you through the installation of Edipse Chedk the components you want to install and uncheck the components you don't want to ~ L
Mosquitto. install. Click Next to continue. Name PID Description Status Group
:Ife‘?orrifgﬂi?saeduﬁ?%?s”-ﬂﬁffail cﬂ;ggﬂi;ﬂnﬁam _— S IpxlatCfgSve IP Translation Cenfiguration Service Stepped LocalSystemM...
EI;;aur;rslyshem files without having to reboot your Select components to install: EELAI] S Keylso 824 CMG Key Isolation Running
ot 1ot s L5 KtmRm KtrnRm for Distributed Transaction C...  Stopped NetworkServic...
L LanmanServer 4036 Server Running netsves
L LanmanWorkstation 3468 Workstation Running MetworkService
Sk s 7164 Geolocation Service Running netsves
SeecEae =R o LicenseManager 4172 Windows License Manager Service Running LocalService
S lltdsve Link-Layer Topelogy Discovery Map..  Stopped LocalService
S lmhosts 13628 TCP/IP MetBIOS Helper Running Local5ervicelN...
Cancel < gack Cancel LhL5SM 1068 Local Session Manager Running Deomlaunch
(& Eclipse Mosquitto Setup - X @ Eclipse Mosquitto Setup - G LepSve 1428 Language Experience Service Running netsves
C;::: :::u'dm:; to install Edlipse Mosquitto. ( Completing Eclipse Mosquitto Setup : m:g;l;'::::ﬂxsvc e Bﬂ:\i::ll:::::iﬂi:::\fﬂ: nager z:onpr: 23 NetworkService
Setup will install Eclipse Mosquitto in the following folder. To install in a different folder, dick Edlipse Mosquitto has been installed on your computer, - ; MessagfngSer\rfce MessagfngSer\rfce Stopped UnfStECkSVCGrm
Browse and select another folder. Click Install to start the installation. Cidk Frish t cose Setup. L MessagingService_10a2cf75 MessagingService_10a2cf73 Stopped UnistackSveGr...
i MicrosoftbdgeElevationSer... Microsoft Edge Elevation Service Stopped
- MixedReglityOpenRSve Windows Mixed Reglity Open¥R Scr,, _ Siopped LocalSusigmi
I . mosquitto 6052 Muosquitto Broker Running

Destination Folder Lok mpssve 3432 Windows Defender Firewall Running Localservicel...
Browse... L MSDTC Distributed Transaction Coordinator Stopped
S MSISCSI Microsoft iSCSI Initiator Service Stopped netsves
e E R B 4 msiserver 12180 Windows Installer Running
Space available: 118.7 GB N
5 RS AN 1nA3A RSO B0 Runninn
prees Corce <o Cancel Fewer details | Open Services
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MQTT Installation BT,

 For MQTT installation test, open two terminals and execute the following
individually

 mosquitto_sub.exe —h localhost —t /mytopic/1
* mosquitto_pub.exe —h localhost —t /mytopic/1 —m “Hello”
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Node.js Installation

Node.js is a JavaScript runtime built on Chrome's V8 JavaScript engine.

In contrast to multi-thread based servers, node.js operating on a single thread using non-blocking

|/O calls allows it to support tens of thousands of concurrent connections

https://nodejs.org/en/

nede

DOCs GET INVOLVED SECURITY CERTIFICATION NEWS

Node.js®is a JavaScript runtime built on Chrome's V8 JavaScript engine.

#BlackLivesMatter

New security releases are available

Download for Windows (x64)

12.18.4 LTS 14.11.0 Current

Recommended For Most Users Latest Features

Other Downloads | Changelog | APIDocs  Other Downloads | Changelog | API Docs

Or have a look at the Long Term Support (LTS) schedule.
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https://nodejs.org/en/

Node.js Installation

Set environment variable path and check nodejs version

User variables for dns00

Variable

ChocolateylLastPathUpdate
OneDrive
OnelriveConsumer

Path

TEMP

TP

System variables

Variable

Chocolateylnstall
CombSpec

DriverData
MOSQUITTO_DIR
MUMBER_OF_PROCESSORS
a5

Path

DATHEYT

Value

132450770868337250

C:\Users\dns00hOneDrive

C\Users\dns00\ OneDrive

ChUsers\dns00h AppData\Local\Microsoft\WindowsApps; C:\U
Ch\Users\dns00\AppData\Local\Temp
ChUsers\dns00\AppData\Local\Ternp

New... Edit...

Value

C\ProgramData‘ chocolatey
CAWINDOWS\system32emd. exe
CAWindows\System32\Drivers\DriverData
C:\Program Files (x86)\mosquitto

4

Windows_NT

CAWINDOWS systemn32; CAWINDOWS; CAWINDOWS Systern3
COM: EXE: RAT TR WRS: VRE: 1S+ 1S WSE: \WSH: MSC

New... Edit...

oK

Edit environment variable

FeSystemRoot a\system32

SystemRoot
FeSystemRoot ¥\ System32\Whem
FSYSTEMROOT?\ Systern32\WindowsP owerShellw1.00

% ; SSHY
C:h\Program Files\nodejs\,

ChProgramData‘\chocolatey\bin

BN C:HWINDOWSHsystem32%cmd.exe - node

Mew

Edit

Browse...

Delete

Move Up

Maove Down

Edit text...

Cancel

ETSI(__ )\
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Mobius Installation

* Mobius server platform is distributed on the Mobius GitHub
e https://github.com/IoTKETI/Mobius
* You can Download Zip

. . 3 0232 (D) » Mobius »
e Alternatively, you can use the git clone command.

e git clone https://github.com/IoTKETI/Mobius.git

P
0

git

B 10TKETI / Mobius ®wa

doc
<> Code @ Issues 16 11 Pull requests 4 ® Actions [ Projects [0 wiki © security 1= Insights 3 se .
mobius
B e~ | P2bonces St cowne || Asatie- gitignore
& Clone ® | apps

e 10TKETI - update code of managing connection to db
ﬂs SSH  GitHub CLI

ca-crb.pem
[ pe

i doc update document of installation Guide https: //github.con/ToTKETI/Mobius. git @
I mobius - update code of managing connection  Use Git or checkout with SVN using the web URL D |_| CEN S E
3 .gitignore - update sgn {timeout) L] . .
G Open with GitHub Desktop m obi Uz
[ UCENSE optimize code
[ READMEmd to unuse sri table of db when retrieve  Open with Visual Studio H [rac ka ge.json
O appjs update code of managing connection -1 i
[} Download ZIP | F"f'i}"_’: 03 F"_I5
O ca-crtpem git flow start . tt .
Ky_mMQgtL s
B mobiusjs fix name of Mobius 3 months ago : p - q -I
[ packagejson - update code of search resource 6 months ago | p:l:}r_ws.-ls.
[ pxy_coapjs - add sgn_man 2 years ago
README. md
O  pxy_mqttjs continue to update code for memory leak of node js 11 months ago
. . D server-crt.pem
O pxywsis - optimize code removing unused codes 11 months ago
D senvercrtpem git flow start 3 years ago D Ww.er_k@}r_ pem
[ server-key.pem git flow start r % .
wdtjs
D wdtjs optimize code 3 years ago )
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https://github.com/IoTKETI/Mobius

Mobius Installation e M

* Open cmd and move to the Mobius folder
* >npm install
* >node mobius.js
 However, an error occurs because Mobius and MySQL are not connected.

C:\Users

A npm install

> bufferutil@d4.e.1 install C:\Users\dns@8\Desktop\Mobius\node modules‘bufferutil
> node-gyp-build

rshdns@@\Desktop\Mobius\node modules\utf-8-validate

Mobius@2.4.36 No repository field.

C:\Users\dns@@\Desktop\l

node mobius.js

‘roduction Mode

Garbage collection is not exposed
gn_mgtt _client is connected

found @ vulnerabilities [db.connect] No Connection

s from 342 contributors and audited 481 packages in 4.595s

o >

3 packages are looking for funding
run “npm fund® for details

[y}

1 LA
LOE W

e =N
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MySQL Setup

* Run MySQL Workbench

* Enter your password

B vysoL workbench — m] =

Hile  Edit  “ew Database lools  Scripting  Help

Welcome to MySQL Workbench

MySQL Workbench is the official graphical user interface (GUI) tool for MySQL. It allows you to design,
create and browse your database schemas, work with database objects and insert data as well as
design and run SQL queries to work with stored data. You can also migrate schemas and data from other

Connect to MySQL Server x

Please enter password for the

following service:

Browse Documentation > Bs on the Forums =

rn‘ Service: Mysgl@localhost: 3306
i'! User: root
MySQL Connections @® orkbench Password: || | a
y

[[] save passward in vault

Local instance MySQLBO

2 root
*F localhost:3306

KETIisisms. @)  InDICO
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MySQL Setup

* Clicking the right mouse button on Schemas window

B mysaL workbench

* Create Schema...
“ Local instance MySQL8D x
Latabase Server lools  Scripting Help

bile Edit  ¥iew Wuery

Sfle S8 EE &R &
SQLAdditions
> | (52 iy | Jumpto -

scHEmAS * WMB FFACEH O OME umen «
Q |F|Iber objects 1
- Automatic context help is disabled. Use the toolbar to manually get
help for the current caret position or to toggle automatic help.
Load Spatial Data
I Create Schema,,, |
Refresh All
Administration
INFOrMAtion s
No object selected < Context Help ~ Snippets
LR 5 0 i i
[—ITl Action Output -
# Time Action Meszage Duration / Fetch
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MySQL Setup

Enter mobiusdb and click Apply button

B MysalL workbench

[m] s
w Local instance MySQLED x
Eile  Edit  Miew  Quoery Database Server lools  Scripting Help
6 & 51 & & & E 2
Navigator: Query 1
SCHEMAS h:3

Q |F|Iter objects

1 SQLAdditions : sttt
Name:  [mabiusdb | | e achaca b : = .
| ;; “, a S ﬂm- maodel, changing il refarencas found in view
b osys

L e o

Charset/Collation: | Default Charset

~| |Default Collation |

Automatic context help is disabled.
The character set and s collstion selected here v US@ the toolbar to manually get help
for the current caret position or to

mobiusdb
toggle automatic help.

Administration

Schemas

Information :-

Schema
No object selected Context Help  Snippets
Output -0 2 B SRR R R AR ERRRLRES]
M Action Output -
# Time Action

Message

Durstion / Fetch

Object Info ~ Session

KETI enisms. ()



MySQL Setup

* Click Apply and Finish button

Apply SOL Script to Database

Review SQL Script Review the SQL Script to be Applied on the Database

n Apply SOL Script to Database

L Script

Apply SQL Script

Cnline DOL
Algorithm: Default e Lock Type: Default e
1 CREATE SCHEMA " mobiusdb”™ ;
2
< >
gack | Aply | Cancel

Applying SQL script to the database

Press Show Logs to see the execution logs.

() Execute SQL Statements

SQL script was successfully applied to the database.

show Logs

The following tasks will now be executed. Flease monitor the execution.

KETI i, ()

INDIE O

ICT standards



MySQL Setup

* Right click on mobiusdb
 Choose the Set as Default Schema

B MysaL workbench

i Local instance MySQLBD x
File  Edit  View Cluery  Uatabase sServer lools  =cripting Help

S e &sEEaEa @ &2 @ D=1
e ]

Query 1 SQLAAIIONS &0 o e I i D L i T L :
SCHEMAS - ) Name:  [mobiusdb | se=ctythensmecftheschemahere. Youcanus o b | (B %y | Jumpto -
Q |F|\ter objects ‘ m 1P Refactor model, changing all references found in view
Rename References == - - -
» DEEES . Automatic context help is disabled.
> & sys . [Defauit Charset | [DefaultColation ~|  The sharssier sstand i colaston ssiecisd hers v Use the toolbar to manually get help

for the current caret position or to
toggle automatic help.

Schema Inspector
Table Data lmport Wizard

Copy to Clipboard »
Send to S0L Editor »
Create Schema, .,

Alter Schema. .

Drop Schema...

Search Table Data...

Fefresh All

Administration  Schemas

Informatio

Schema

Schema: mobiusdb Context Help  Snippets

Qutput

Ol Action Output -

# Time Action Massage Duraticn / Fetch
© 1 22:04:55 Apply changes to mobiusdb Changes applied

Object Info ~ Session

INDIE O
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MySQL Setup

* Click Server tap
e Click Data Import

s e SEEE
[ Navigator o]

B MysaL workbench

_ Local instance MySQLBD

File  Edit  View Query UDatabase

Q
SCHEMAS -«

Q |Filter objects

merver

lools
Server Status

scripting Help

Client Connections
Users and Privileges
Status and Systern Variables

|

lation -~

Data Export
[rSgebneds | panimpot
Tables
5 views Starup,/Shutdown

5 Stored Procedures Gerrr L
5 Functions o i

> sys Options File
Dashboard

Perfarmance Aeports
Performance Schema Setup
Management Access Seftings...

Reset Saved Passwards for Connection

Administration

Schemas

Information -

@ D0

T e e ————
Specify the name of the schema here. You canus o |@ ﬁr | Jump to -

Automatic context help is disabled.
Use the toolbar to manually get help
for the current caret position or to
toggle automatic help.

Refactor model, changing all references found in view

The character st and its collstion selected here v

Schema
Schema: mobiusdb _ Apply Context Help  Snippets
QUL s+t s T
[T Action Output -
* Time Action Message Durstion / Fetch
[-] 1 22:04:55 Apply changes to mobiusdb Changes applied

Object Info  Session
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ICT standards

-«
KETI Korea Electronics
— Technology Institute




MySQL Setup

* Set configuration

B MysaL workbench — ] >
) Local instance MySQLB0 x

File Edit Yiew  Uuery Database  Server lools scripting Help

o SEEEH @ & Lo == |
Query 1 mobiusdb - Schema

Navigator:

SO Al IO o s e e T e
SCHEMAS o (o
‘ | Local instance MySQLED a4 » | [T Fp | wumpto
Q [Fiter objects D
ata Import N B
¥ = mobiusdb po Automatic context help is
P71 Tables Import from Disk  Import Progress disabled. Use the toolbar t
Import Options manually get he!p for the
qred Procedures current caret position or t¢
[F Funcowg () Impert from Dump Project Folder CrifUsersdns00WDocuments Wdumps .
» SYS -

toggle automatic help.

(®) Impart from Self-Contained File

C:4Mobiusmobius Hmebiusdb. sal | E
Select the SQL/dump file to import. Please note that the whole file will be imported.

|| The default schema to import the dump into.

»
= TRt OTTh ettt e >
—— otherwise it is ignored.
.
Select Database Objects to Import {only available for Projest Folders) m O b I u S d b
Imp... Schema \ Imp... Schema Objects
N

Administration Schemas

Information :-

Schema: mobiusdb

Dump Structure and Dat  ~ Select Views

Unselect All

Press [Start Import] to start...

Start Import

Context Help  Snippets
Output
[ Action Output -
# Time Action Message Duraticn / Fetch
o 1 220455 Apply changes to mobiusdb

Changes applied

Object Info  Session

KE-TI ooy meticure

INDIEO

ICT standards



MySQL Setup

* Data import

B MysaL workbench

“_ Local instance MySQLE0 x
File Edit Wiew  Lluery Uatabase  Herver lools =oripting Help

S e SEEEL M &
Query 1 mebiusdb - Schema e
< > | [T % | Jumpto

SCHEMAS “»
a |Filter objects | Local instance MySQLS0
¥ |5 mobiusdb Data Import {\utomatic context help is
77 Tables Import from Disk Import Progress disabled. Use the toolbar t
manually get help for the

B views Import Completed
B9 stored Procedures current caret position or t«
toggle automatic help.

@ Functions T
> ] 5
i 1 of 1limported.
Log:

22:11: 18 Restoring C: WMobius ¥mobius mobiusdb.sgl
Running: mysgl.exe --defaults-file ="c: Wusers Wdns00 Wappdata Miocal YtempYtmpyvtkmdr . cnf™ —protocol=tcp --host=localhost -
user=root —port=3306 --default-character-set=utfd —comments —database =mobiusdb < "C:¥WMobius W mobius W mobiusdb. sgl™

22:11:20 Import of C:WMobius ¥mobiusmobiusdb. sgl has finished

Administration  Schemas

Information :

No object selected

Stop Import Again
Context Help  Snippets

Output -
[ Action Output -
# Time Action Message Duration / Fetch

Changes applied

Apply changes

Object Inffo  Session

-«
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MySQL Setup

* When you refresh the schema, you can see the added list

B Mysal workbench

_ Local instance MySQL80 x

~5

£l & & &8 & & &l E &

Navigater

File Edit Wi Lluery Database Server lools =cripting

L2 == |

SQLAdditions

A

SCHEMAS ) Y =
< [Filter objects | N

w (-] mobiusdb ~

V@ Tables
> acp
> E ae
> cb
> €in
> cnt
> esr
»E arp
> hit
> lep
» = lookup
> mgo
> mms
» nod
> req
> smd
> s
> sub
»E tm
=k

35 stored Procedures
= Function
Administration  Schemas

Infarmation :

No object selected

<
Output

[ Action Output
# Time Action

Object Info ~ Session

FAQOC D GO Limit to 1000 rows

%%Q@@ < l"|[E_|5'§t1a|.mmpto

Automatic context help is
disabled. Use the toolbar t
manually get help for the
current caret position or tc
toggle automatic help.

» ContextHelp Snippets

Duration / Fetch
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Running Mobius Server



Runtime Environment Configuration M

* In the conf.json , set the port number that Mobius opens and the MySQL
database access password that was installed during the environment
construction

* > nano conf.json

Cmder
{100,42} size, {1©0,27} buffer

Enter your MySQL password

KETI (s e INDIO




Runtime Environment Configuration

* Running Mobius
* > node mobius.js

* |f you see a phrase like init_TS-4004, mobius works successfully

mobius running at
mobiu running at
mobius running at
mobiu running at
select Mobil

update_c

obiu

Mobius:

update obiu

Mobilt
/Mobius:

/Mobius:
update_cb_poa_csi /Mobius

select_ri_lookup /Mobius

update_cb_poa_csi /Mobiu

Mobius

Mobius

ource_fr url (Zguo-wFPa) Mobius: 12.245ms
rom_url (rdPVduuFL) Mobius: 12.049ms
"inull,"ri 2020092312 390", "t

null 202009237122237","rn": "Mobius"

23], "poa http://192.1

subscribe req_topic
subscribe reg_req_to

ing age

GET : /Mobius?fu=1&ty
get_resource_from_url
arch_parents_lookup

ch_lookup (D9Q-gu-8vh):

4004

KE-TI ooy netituee
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Mobius Test

Install the Postman for API test
* https://www.postman.com/downloads/
* You can install the postman either app version or web version.

/ POSTMAN Product  UseCases\  Pricing  Enterprise

Download Postman

Download the app to quickly get started using the Postman API Platform. Or, if you prefer a browser experience, you can try the new web
version of Postman.

The Postman app

The ever-improving Postman app (a new release every two
weeks) gives you a full-featured Postman experience.

By downloading and using Postman, | agree to the Privacy
andT s.

Postman on the web

You can now access Postman through your web browser.
Simply create a free Postman account, and you're in.

Try the Web Version

KE-TI ooy netituee
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https://www.postman.com/downloads/

Mobius Browser Test BT,

« oneM2M Browser is a tool for monitoring the oneM2M resources in the
Mobius

* The browser uses oneM2M protocols in HTTP and MQTT binding
* https://github.com/I0TKETI/oneM2MBrowser . ws

° You Can Download le & (D lssues 2 [1 Pullrequests () Actions [ Projects (O Wiki @ Security | Insights
e Alternatively, you can use the git clone command 5 i A
e > gijt clone https://github.com/lIoTKETI/oneM2MBrowser.git ]
P omater - P ® tofile
ftn REAI 22 Apr 2019 @?S-mmmils

KETI Soisms. fS(C—)  INDIEO
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https://github.com/IoTKETI/oneM2MBrowser

Mobius Browser Test M

* After executing the setup file, run the “oneM2MBrowser” from Windows
start menu

«“ oneM2MBrowser-master * oneM2MBrowser-master » Installer » v | @ 2 Search Installer
E
MName v Date modified Type Size
i ]
2 @ Installer_v1.1.0.01 zip 4/22/2019 %53 PM ALZip ZIP File 1,127 KB
b §
b §
b §
| = | Installer_v1.1.0.01
oo = =me =7 All Apps Documents web More =
— v A <« |nstaller » Installer w1.1.0.01 » v | B O Installer v1.1.0.01 24
. Best match
oIE SES LR g% 37)
# HE 77
SR » Application Files 2020-09-21(2) 2= .. T =M gyl oneMZMBrowser
=T F oneM2MBrowser.application 20M8-07-18(F) 2% Application Manif.. 2KB App
= ™A |nl|n.l- 1 aTaklel ﬁ" ‘ﬂ:h- ﬁ L IT-IE H_Pl‘l“_ D ‘:KE
A2 setup.exe 2018-07-18(%) 2= EX By = 415KB

i 74
KETI endsms.  E&(— INDIO
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Mobius Browser Test

* Running oneM2M Browser
* Enter your mobius URL

< [one2M Browser-1.1.0.1] - O x
Tool Help
Resource Information
Resource Path: [httpy//127.00.1:7579/Mobius/ | [start | [ stop |
O CSEBase(cse)
K E I I O Application Entity(ae)
Content Instance Display Number: O Latest O 3 Latest @ 5 Latest .
O Container(cnt)

N O Content Instance{cin)
— -
o=
£ O Subscription(sub)
. Semantic Description(smd)

O Time Series(ts)

. Time Series Content Instance(tsi)

. Group(grp)

Text View Type: (@ XML ) Jsen

100%
(]

KETI gnismms. f™(C—)  InDICO
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Mobius Resource Test

* Download oneM2M API test scripts
* You can Download Zip

* Alternatively, you can use the git clone command
* > gijt clone https://github.com/loTKETI/oneM2M-API-Testing.git

& [oTKETI/ oneM2M-API|-Testing @

£ Code (1) Issues 1% Pull requests (=) Actions [1] Projects (10 ‘Wil ) Security [~ Insights fol Setting

P master - F 1branch  ©»11tag Go to file Add file =

=eme  JoTKETI Add files via upload aspdely 9 hours ago 0 9 commits
™ LICEMSE Initial commit 3 wears ago
& Mobius-release? (json)postman_coll...  update script2 2 years ago
[ Mobius_API_Release? postman_celle..  Add files via upload 9 hours ago
[ README.md Initial commit 3 wears ago
[ REST_API_for_Mobius_Rel2 pdf 20180704 Document name modify 2 Wears ago

KETI@imms. fS(C—)  InDIEO



Mobius Resource Test

* Run Postman and import the script file
* Drag and drop json file here

IMPORT

[ ] LICENSE
LT Maobius_API_Release2 postman_collection_eng json
LT Mobius_AP|_Release? postman_collection_kor json
| | README.md

REST_AP|_for_Mobius_Rel2 pdf

Drop files here

Choose Files

KETI gnismms. f™(C—)  InDICO
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Mobius Resource Test

* Set Environment
 mp_url http://[Mobius host IP]:7579
e cb Mobius

B B - - O

e ©
. o coEE x + o

Callections

Al Me Tea -t

» ch Z8]

GET v (e urlfitct} Params send save S

Mobius-release2 (son)

Autharizston @

LEAE - ]

MANAGE ENVIRONMENTS

Manage Environments  Environment Temp|
MANAGE ENVIRONMENTS

Add Environment

Mansge Environments  Environment Templ
test

Environments are a group of variables &values, that allow you to quickly switch the context for your requests and
colle Vatue Bulk Edit

Learn more about environments hetp://127.0.0.1:7579

Yo nan env cita st ue, th in a request by put ariable
B b Mabius

name within curly-braces. Create an environment to get started

Cancel

Globals
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Mobius Resource Test

e <CSEBase> resource retrieval

Runner Import | + Builder
o You must use v7.0 or higher te access your workspaces and collections. See what's new s
test
[ ] ® o E3F e
Collections N B
» ch E3| Examples (0) «
All Me Tea
GET Hmp_urii}/i{cb}} Params Send Save
Mobius-release? (json)
67 requests Autho Headers (3) Pre-req Code
GET ch =3] Key Value Description Bulk Edit Presets =
POST ae AHAd Accept application/json
GET  ae T3 H-MZM-RI 12345
H¥-M2ZM-Origin SOrigin
Body ults Status: 200 OK Time: 63 ms
PUT cnt BE Pretmy Ra JSON Save Response
i-k
2~ "m2m HE S
3 " null,
4 5-208288920132644384",
5 : B
6 h 28298920T132644",
in AR 7 Mobius",
DEL  cin =% 8 282089287T132644",
9- “lbl™: [
sub 28 18 “Mobius™
11
GET  sub 3| 12 1,
13 " /Mobius2",
PUT sub B1%E 14 - ]
15
DEL  sub 47| 16
17
POST sgn 4 (o CSE) 12
POST  sgn 4 (to AE directly) ;?
22
ST csridd 23
24

KE TI Korea Electronics ETS'///
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Mobius Resource Test

e <AE> resource creation

new [

Runner

Import

C:

Builder

Mobius-release2 (json)
67 requests

cnt AR

cin 48

sub A7
sgn -4 (to CSE)
AH A

sgn ‘& (to AE directly)

csrdd

Collections

o You must use v7.0 or higher to access your workspaces and collections. See what's new x

@ aeidE L

test ot

POST {imp_url}}{{cb]}

A (4] Body @ Pre-req
form-data x-www-form-urlencoded ® raw
1
2
3 test”,

4 I .2.8081.801.0880111",

5 "1 ["keyl®, “key2®l,

[ "rr": true,

7 "poa™: [“http://283.254.173.184:9727"]
8 H

I |

Example

Ferams Save

Code

-20200920132644384" ,
ZrCiFBH2_B",
920089217220427",
92009217220427",
"20220921T220427",

Status: 201 Created  Time: 39 ms

Save Response

KE-TI ooy meticure
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Mobius Resource Test

e Put the <AE> resource identifier with Mobius server address in oneM2M
resource browser [ o

Tool Help
~Resource Information
Resource Paths | http://127.0.0.1:7579/Mobius/AE test Start
O CSEBasze(cse)
K E I I O Application Entity(ae)
Content Instance Display Number: ) Latest ) 3 Latest @ 5 Latest .
O Container(cnt)

O Content Instance(cin)

O Subscription(sub)

. Semantic Description{smd)

O Time Series(ts)

O Time Series Content Instance(tsi)

. Grouplgrp)

Text View Type: ® XML ) Json

KETI gadsmi. fS(C—) InDIECO
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Mobius Resource Test

e <container> resource creation

NEW Dj Runner Import D_ Builder
o You must use v7.0 or higher to access your workspaces and collections. See what's new x
test
cne 44 L] [ ] Lo
Collections
b cnt 849 Examples (D) =
Al Me = [oneM2M Browser-1.1.0.1] - o x
POST Params Send hd
Tool Help
Mobius-release2 (json) Resource Information
67 requests Autho o H ers (4) Eody ® Pr ript ts Resource Path:  hitp://127.0.0.1:7579/Mobius/AE _test Start
K E TI O CSEBase(cse)
GET ch =3 form-dara sowwaw-form-urlencoded  ® raw binary  Taext O Application Entity(ae)
Content Instance Display Number: ) Latest () 3 Latest 5 Latest .
ae AW O Container{cnt)
e 238 1
—_— 2 "m2m:cntt: { O Content Instance(cin)
GET  ae TF| 3 "rn": "just_test”, ipti
. a ———— () subscription(sub)
PUT  ge 7 .
seEs : mos”: 16384 () semantic Description(smd)
6 1
DEL  ze AHH - B () Time Seriesits)
it M (0 Time Series Content Instance(tsi
GET  crt X3 @ Grovpigr!
Text View Type: ® XML O Json
PUT  cnt BHE
L —3
DEL  cnt &HF| -
cin 54
GET  cin &3]
DEL cin &
sub 88 Body Status: 201 Created || 1003
GET  sub 3|
B P Raw  Preview SoN = s
PUT  sub BZE " ' ] T A
DEL  sub AH%| ;: { ‘
3 just_test”
sgn A4 (to CSE) H il uEEEEEE
s
i . X 5 SIrCjfawz2_B",
sgn ‘¥2 (to AE directly) 6 3-28282921221209247",
7 2@2@@921T22168@9",
csrdd 8 202009217221689",
9 nster g, < >
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Mobius Resource Test

e <AE> resource delete

NEW [Ij Runner Impart ':"_ Builder
o You must use v7.0 or higher to access your workspaces and collections. See what's new x
test
L] L] o aiH @ e
Collections
v ae 2H Exampli =™ [oneM2M Bro - [m] x
Al Me = Tool Help
§ " Resource Path: |http://127.0.0.1:7579/Mobius/AE_test Start Stoy
Maobius-release2 (json) [heep = I ‘ = O CSEBase(cse)
87 requests Autharization Bod P K E I I icati i
O Application Entity(ae)
- Content Instance Display Number: () Latest O 3 Latest (®) 5 Latest .
GET cb =3 O Container(cnt)
ae A Type No Auth O Content Instance(cin)
GET g Z3| O Subscription(sub)
. o N () semantic Description(sme)
PUT ae B1Z Body Status: 200 0K Time: Limitaion % ‘ ‘
() Time Series(ts)
DEL  ae &HH| — ) . .
Pretmy Raw Preview JSON = Save Res) ) O Time Series Content Instance(tsi)
. Current resource is not effective!
cne 48 . Group{grp)
1-f
GET  cnt EF| 2~ i Text View Type: XML (o)
ype: ) Json
3 "5-20200920132644384" —_—>
PUT cnt B 4 " "SIrCjfaW2_B", >
5 2,
DEL  cnt AHH| 6 "2@208921T228427,
7 "AE_test",
cin AR 8 "38208921T226427",
== E "et": "20228921T220427",
= 8~ "1lbl":
GET  cin =X 1 ,‘keﬁj,,
s
— 12 Thkey2"
DEL cin 478 13
14 @.2.4581.2.0001.201.000111",
sub ¥4 15 Zrifanz_s", 100%
16~ "poa": |
GET  sub T3] 17 "http://283.254.173.184:8727"
18 1.
PUT sub BE 19 "rrt: true
28 ¥
DEL sub & 21}
sgn 48 (to CSE)
sgn A (to AE directly)
cer 9
< >
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Short Name Finder



Short Name Finder BT,

oneM2M protocol defines short names to save bytes over the air, but
memorizing them is not so easy

So you can find short name with Short Name Finder
e https://github.com/IoTKETI/oneM2M_shortname_finder
Unzip oneM2M_shortname_finder and just open the index.html

4 IoTKETI / oneM2M_shortname_finder

& Unwatc

<> Code (© Issues 1 Pull requests (*) Actions ["1] Projects [0 wiki @ Securit

Short Name Finder
P master ~ ¥ 1branch © 0tags

Go to file Add file ~ ¥ Code ~

(compatible with TS-0004 v4.0.0)
k4 ooosm press enter to searc

eaboee3 on 22 Mar ) 4 commits
Search by short name (exact
I  asset

Search by long name (partial Search by occurs in (partial Search by category (partial
match) match) match) match)
] press enter to search on any text input 6 months ago Search
acor
[ README.md usage 7 months ago
O indexhtml press enter to search on any text input 6 months ago
short name long name occurs category
README.md z acor accessControlOriginators privileges, selfPrivileges Complex data types members

just run ‘index.html’
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https://github.com/IoTKETI/oneM2M_shortname_finder

Short Name Finder

* You can search for short names specified in TS-0004
If you know the exact short name, use 1
If you want to search by long name, use 2 (partial match)

1, 2, 3 and 4 can be combined

Short names are also defined in other Technical Specification (TS) so they’ll also be

supported

Short Name Finder

(sompatible ith 15:0004.v4.0.0)

| Search by
match) 3

occurs in (partial

aaaaa

AE-IDList

Resource attributes

Resource attributes

Complex data types members
Complex data types members

Trigger payload fields
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