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loT has huge

8AA

potentialsto

create new .

business | .

IDC, Worldwide Semiannual Internet of Things Spending Guide, May 2016.

Gartner, Forecast: Internet of Things — Endpoints and Assaciated Services, Worldwide, 2016 Published: 29 Dec
Endpoints of the Internet of Things will grow at a 32.9% CAGR from 2015 through 2020, reaching an installed b
of 6.5 billion Internet of Things (IoT) endpoints in 2020 (down from 6.6 billion units in the 2015 forecast). Annua

re projected to grow at a 34% compound
annual growth rate (CAGR) from 2015. i

JHitachi, Ltd. 2018. All rights reserved. 1



HITACHI

Internet of Things Inspire the Next

But I0T projects
are difficult
to operate

v"_loT systems work on both of edge and cloud
— Create the both env and connect them

v' loT projects involve various people besides IT eng.
— Difficult to collaborate on developing systems
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Internet of Things HITACH,

== Node-RED
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What is Node-RED? HITACHI

Browser based programing tool for loT
* Work on cloud, edge, and local env.
= OSS under JS Foundation originally developed by IBM

» Pre-installed in standard edge devices such as Raspberry Pi

Execute
Editor page Flow
N Node-RED )
= Flow data’

o ¢y 444

- Flow : the program you created © Hitachi Co., Ltd. 2018. Allrights reserved. 4




What is Node-RED? HITACHI

» Easy and Rapid development by connecting nodes
= Over 1,400 nodes available including essential loT tech.

=<%_ Node-RED =/ Deploy ~ =
Flow 1 e info debug dashboarc
——1.Drag&Drop _3.Deploy
v input ~ Information
Node "dc129676.687F087
o Name Sensor data via MQTT
ca Sensor data via MQTT Type mqtt in
@ connected ec" show more
CO(\ ~ Node Help

Connects to a MQTT broker and subscribes to

Notification by e-mail
f messages from the specified topic.

mqtt
temperature threshold

hitp Visualize data on dashboard v Outputs

payload string | buffer
websock(& Od e a string unless detected as a binary buffer.
tep i topic string
o v the MQTT topic, uses / as a heirarchy o
=|(Of|+
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Node-RED users lr';',o';';‘?ﬁ'u'e'!f

Big vendors have been using Node-RED in their services'
IBM, Microsoft, GE, Intel, Fujitsu, NEC, Hitachi

Node-RED users are increasing

60K
% /A
§ 4ok 55,000
= downloads
'g 20K in a month
=3

Jan'15  Jul'15 Jan'16 Jul'16 Jan'17 Jul'17 Jan'18
The number of npm downloads per month
1. Node-RED Cloud service: Fujitsu(K5 COLMINA Platform), Hitachi(Lumada), IBM(IBM Cloud)

Connector: NEC(CONNEXIVE IoT Connectivity Engine), Microsoft(Azure IoT Hub)
Edge devices: GE(Predix Developer Kit), Intel(Intel IoT Gateway) © Hitachi Co., Ltd. 2018. All rights reserved. 6



Demo: Tracking space station on map et

= Node-RED can easily get data via web API and
visualize it on the browser

* Demo: Get location of space station and plot it on map

Space station Web browser

2. Handle

location daV
1. Get Iatit& 3. Plot pins on map

and longitude

Node-RED

© Hitachi Co., Ltd. 2018. All rights reserved. 7



Demo: Tracking space station on map et

Z= Node-RED X

< C' | © localhost:1880/#flow/e2d1668e.8c9988 @ Yy

=<, Node-RED

Q Flow 1 + info debug

v input Y all nodes L)

E

http aj

websocket aj

[
[
L]
[
[

v output

Ally - O+ =)
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Rapid prototyping with Node-RED

© Hitachi Co., Ltd. 2018. All rights reserved. 9



How does Hitachi uses Node-RED? h','s'p'l‘?ﬂ.'e'x!'t

To obtain insight, trial and error
through co-creation is good approach

* Node-RED is suited to this approach

= Hitachi uses Node-RED in LUMADA

{OFLUMADA
NEXPERIENCE® loT Platform

. . . Service
Vision Design
Analytics
Business Model Service Value
Design Evaluation Foundry
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Node-RED in LUMADA HITACHI

NEXPERIENCE® accelerate ideation.
We need a tool to accelerate PoC/PoV of loT

Customer

Vision
Sharing

Meth@dology

{OFLUMADA
NEXPERIENCE® loT Platform

Service
Ideation

Vision Design

Business Model Service Value
Design Evaluation Foundry
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Node-RED in LUMADA HITACHI

Hitachi uses Node-RED for PoC/PoV
to accelerate trial and error cycle in LUMADA

Customer

E

Node-RED

Vision
Sharing

Ideation

Meth@dology Platform

OFLUM DA
NEXPERIENCE® | loT Platform

Service
Ideation

Vision Design

Business Model Service Value
Design Evaluation Foundry
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Hitachi’s contribution to Node-RED IY'L'J;E%?I'J!L

To utilize Node-RED in business,
we added 150 commits and 16,000 LoC last year

We will keep contributing

Line of code
15,000

12,000

/\ Hitachi started __—Other
9,000 contribution
6,000

3,000

May-16 Sep-16 Jan-17 May-17 Sep-17 Jan-18 May-18

Line of codes in Node-RED repository

© Hitachi Co., Ltd. 2018. All rights reserved. 1 3
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New features & Community activities
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New features & Community activities HITACHI

Inspire the Next

Reliability Connectivity

[_] GUI testing framework i‘} :\lgge)Generator
VU. 19~
= P(e)r1$9|stable Context B Flow Manipulation API
(v0-19-) (TBD)

Functionality Popularity

‘- Message sequence nodes & Introductory book

(L) User defined icon s.1 IBM Think

® Internationalization 51 Index Developer Conf.
J Quality improvement 3.1 JS Interactive (Oct. 2018)

> Blue : Will be introduced later © Hitachi Co., Ltd. 2018. All rights reserved. 15



Reliability: Automated GUI testing framework FIITACHL

Testing codes for GUI
to prevent the creation of new problems

d@e@)h WebDriver N\ T.B.D.

commands Continuous
4 @ integration
Access

l: #4
Ul test =

#1 #2

timestamp msg payload |

#3

// Add an inject node and a debug node
var workspace = require("workspace");
var inject = workspace.addNode("inject"); // #1

var debug = workspace.addNode("debug", nodeWidth); // #2
// Connect an inject node with a debug node, and deploy it
inject.connect(debug); // #3
workspace.deploy(); // #4

© Hitachi Co., Ltd. 2018. All rights reserved. 16



Reliability: Persistable Context i ave sl

Node-RED can share data among nodes using “Context”
feature. It is currently held in memory.

BT —AT—J BT —T—J
NS i:;zf;g; The data is lost... ()
Memory E E

Co—< —< I ——a
\\ ‘ T / E O Restarts \\ | T / E
NN v v / Node-RED NN vl Y/

© Hitachi Co., Ltd. 2018. All rights reserved. 17



Connectivity: Node generator HITACHL

* Node generator has functionality for generating nodes
from JavaScript code or Swagger definition

» Flow Connection Gateway connect services easily

Node development phase Production phase

=2 Deploy ¥

Swagger

JavaScript

definition
code | I
B (c.g. MATLAB) | Lo
| 5 ] A
5 Il
4|

Node Generator

-

<) MATLAB®
© (MPS)

JI®) Original node %3

Node generator project: ' * Currently under the development
https://github.com/node-red/node-red-nodegen ' © Hitachi Co., Ltd. 2018. All rights reserved. 18



Functionality: Message sequence nodes

Sequence of messages can be processed
as a group. This makes various algorithm
descriptions in Node-RED much easier.

Sequence of Messages

lo9leg)-+[2

1

Start [ —— ] Read CSV | ——

I
0

99

CSV data

Filter Records

— CSV record
. per message

3

Filtered Sequence
(odd records)

Accumulated Value

(1+3+..99)
N

e | Yo

© Hitachi Co., Ltd. 2018. All rights reserved.

HITACHI

Inspire the Next

19



Functionality: User defined icon i ave sl

When there are multiple nodes with a same type,
it is hard to distinguish at a glance. This feature
helps it to recognize which node is which.

before after
Water level O ‘% Water level ()
Warehouse temp. D ‘ &E Warehouse temp. ®

Penguin D ‘ & Penguin ®

© Hitachi Co., Ltd. 2018. All rights reserved. 20



Functionality: Internationalization

HITACHI

Inspire the Next

» Added Japanese and Chinese translation

= Your contribution is very welcome!

Search flows

Configuration nodes
Flows

Subflows

Manage palette

J— REig%R
J— ROBE
JO—

HJJ0—

Ly hOERE

Chinese

LIRS
EIRT B8
i e

Tz

TREHE

© Hitachi Co., Ltd. 2018. All rights reserved. 2 ]_



Popularity: Node-RED introductory book

HITACHI

Inspire the Next

We published a Node-RED introductory book for
expanding Node-RED community.

DIV (S50 C
J0935=29
s Node-RED TDOL3#)HTDF7 TV =

B3I Node-RED TNV I TUR b

Y>Tn70=

GRfE
YwIFLAL i 3

http://amzn.asia/hQBVEIK

Contents

= Create your original
application by your own!

» What is a "program"?

= You can create programs
easily with Node-RED

= First Node-RED flow

= What kind of nodes
can you use?

= Let's create useful applications!

© Hitachi Co., Ltd. 2018. All rights reserved. 22


http://amzn.asia/hQBvEIK

HITACHI

Inspire the Next

Example:
Integration of advanced data analytics of OT field

data and enterprise IT systems

© Hitachi Co., Ltd. 2018. All rights reserved. 23



Background i ave sl

= Gather vibration data from machine tools and

predict those bearing wear condition using MATLAB®

Simulink®

* Need to get an alert from Microsoft Dynamics 365
automatically when a bearing seems to be broken

How can |
connect them?

MATLAB® & Microsoft
3] Dynamics 365

© Hitachi Co., Ltd. 2018. All rights reserved. 24



Data management system of Dynamics 365

Dynam

B TPLEEITS

* H2FE-F— (MATLABIE#)

ABCERVE-RITHH ¥

STOME v

—8R

*BRAFLABERLEYR— MRS v

52 8 IR 5 & LE-a F BE muahE s
nPcp KB300X-C )_2018 2018/06/14 13:568 FHRHESMEEEAT BaTE ERWI3E300X KB300: 80 * A EW/IATL
LUt KB. )_2018 2018/06/14 13:41 ERHETMSEEAL EmTE ERWIZA300X KB30 -1 *A e BARSAT A
LUk L KB300X-00002)_2018 2018/06/14 13:41 TRKETMESEEAL BaTs ERWIZE300X KB300X-00 80 * ABCE#HE BARSAT A
LUk L KB300X-00002)_2018 2018/06/14 13:16 ERETMEEEAL BT sl KB300X-C -1 ERLATL
Ut 52 K 0X-00002)_2018 2018/06/14 1 FRETBAL BHaTE ERWIAE300X KB300X-L 80 BRLATL

® HITACHI

Inspire the Next

© Hitachi Co., Ltd. 2018. All rights reserved.
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Combined systems with Node-RED

Enabling rapid and easy integration of analysis software
and data management systems with Node-RED

#S Node-RED -

Machine tools
Call API

Vibration
data

. MATLAB®
i Simulink®

data Predict bearing
St —— Wear condition

______________________________________

i |
I |
: !
I Parse data i
| @) Call MATLAB :
. = I8} Timer [ |
| |
I |
' I
: I

Register inciden

________________________________________

Register
incident

A
------- Dynamics 365 -~

Manage
~ business data

______________________________________

© Hitachi Co., Ltd. 2018. All rights reserved.
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Implementation on Node-RED

HITACHI

Inspire the Next

B JySaf—FK: *#8RE=S X ) &2 Node-RED : 10.212.50 X

<« C | @ RE2NTVEEA

10.212.53.224:11880/#flow/7¢37c97f.854318

, Node-RED

Q Call MATLAB API Register incide Output graph Graph data

v subflows
Device No. 1

L _ — Add device No.1 info _’\/

Register :
incident et

Output graph
—~ Start monitoring

v input
Add device No.2 info

Device No.2

—\_

inject
catch

status
link
matt
http

websocket

tep

udp

link

matt

http response

Register incident on Dynan

Store the graph data

(Movie).




Implementation on Node-RED

HITACHI

Inspire the Next

BT JySafi-K: x#8E=" x /) &2 Node-RED : 10.212.5" X

(S C | @ REENTVEEA | 10.212.53.224:11880/#flow/7¢37¢97f.854318

, Node-RED

Q Call MATLAB API Register incide Output graph Graph data
v subflows
Device No. 1

Register :

it mmer_—— LR —
G Output graph

— Start monitoring

v input

Add device No.1 info

Add device No.2 info

We developed this system in

link

matt

http response

g

S

=] X |

Register incident on Dynan
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Conclusion lﬂﬁlﬁgﬂh

= Node-RED can accelerate PoC/PoV of loT

= Hitachi uses Node-RED and we will keep
contributing

Let’s contribute together!

= GitHub: https://github.com/node-red/node-red
»= Slack : https://node-red.slack.com/

© Hitachi Co., Ltd. 2018. All rights reserved. 29
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HITACHI

Trademarks Inspire the Next
» Ansible is a registered trademark of RedHat, Inc. = Raspberry Pi is a registered trademark of Raspberry
= Chrome is a registered trademark of Google. Pi Foundation

Chrome Logo’s Source: Google. = Slack is a registered trademark of Slack
= Docker is a registered trademark of Docker, Inc. Technologies, Inc.
= Fujitsu and COLMINA are registered trademarks of ~ ® Travis Clis a registered trademark of Travis Cl

Fujitsu Ltd. GmbH

= GE and Predix are registered trademarks of General " WebdriverlO is licensed under the MIT License
Electric Company.

» Git Logo by Jason Long is licensed under CC BY 3.0

» GitHub is a registered trademark of GitHub, Inc.
= Grunt is licensed under the MIT License

= |[BM and IBM Cloud are registered trademarks of
International Business Machines Corporation.

= Intel is a registered trademark of Intel Corporation.

= MATLAB and SIMULINK are registered trademarks
of MathWorks, Inc.

» Microsoft, Azure IoT Hub and Microsoft Dynamics
365 is a registered trademark of Microsoft
Corporation.

= mocha is licensed under the MIT License

= NEC and CONNEXIVE are registered trademarks of
NEC Corporation.

© Hitachi Co., Ltd. 2018. All rights reserved. 30
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