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What is Node-RED? HITAcCHI

OSS Visual Programing Tool for loT Applications Development
O Originally developed by IBM. Currently project under OpendS Foundation
O Works on broad range of computers: Small loT devices to Cloud Env.

O Rapid development of Applications by connecting set of predefined nodes

ABC Monitoring System
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Growing Use of Node-RED S IACK,

Node-RED users are growing continuously since its introduction:
O Over 60K downloads/month in 2019

O 1.8M accumulated downloads in 2019
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Production Use of Node-RED HITAcCHI

Major IT companies adopting Node-RED for their products/services

In HITACHI;

O Use Node-RED in "DevOps for ol appllcatlon
Intel Siemens GE Hub?
el o development env. of Lumadal Selution Hub*
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HITACHI's Contribution to Node-RED JHITACHL
O HITACHI started OSS activities on Node-RED in 2017

O Added features to Node-RED and contributed them to community
(over 51,000 lines of code)

O kool froyasuNishiysms - Lines of codes in
: : — Node-RED repository
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Contributor's Ranking of GitHub: -
5 from HITACHI in top 10 Contributions from HITACHI
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Programming in Node-RED S IACHL

Flow-based Visual Programing Tool for loT Applications Development

O Rapid development by simply connecting set of predefined nodes
O Over 2,100 nodes available: Web API, GUI, Data Mgmt./Proc., Edge, etc.

Works Weather » + | vv"wvvn.l.
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© Hitachi, Ltd. 2019. All rights reserved. 9



Flow-based Programming S IACHL

Node-RED uses message based processing model

message Programming Node-RED
|  (JS object) Language ode
[ t'm”t?_) %“ Control Flow Message Flow
. J [ function :— | Subflow 1 Data Message
. Wire e
e \_ e ‘ Variable Message/Context
.................................................................. S UBFLOW ...... Statement Node
ot tomplate | —_ == Function Node/SUBFLOW
| setmsgpayioac f Comparison of Concepts

o
g o
----------------------------------------------------------------------------------------------------------------------------------
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Available Node-RED Nodes HITAcCHI

O Over 2,100 nodes available: Web API, GUI, Data Mgmt./Proc., Edge, etc.

O Nodes are easily installable from Node-RED Editor

Web API:
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Node-RED Execution & Installation HITACHL

O Node-RED is web application working on both of cloud and edge side

O Easy to Install!

Client on your browser Cloud or edge or local env.

e—_
. Editor page VNI =) s
e

(json)

UDUUDUU!

Installation: (Linux/MacOS/Windows)

## npm
sudo npm install -g nodered; nodered -p 18860

## docker
docker run -p 1880:1880 nodered/node-red-docker

© Hitachi, Ltd. 2019. All rights reserved. 12



DEMO: Weather Map of World Cities HLIACH,

@

Web APIl: Weather Data Web Browser

1. Get weather data 2. Handle weather data /Plot data on map
of cities -

Node-RED

© Hitachi, Ltd. 2019. All rights reserved. 13
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New Features

HITACHI

Inspire the Next

("% SUBFLOW Enhancements*
I__T__I Ul Widgets™/Layout Tool

.’ Node Template Generation

Testing Framework (UlI' & Flow™)
Flow Validation (Lint)®

G @ e

Quality Improvements’

‘W Message Sequence Nodes+*
== Persistable Context

kY Dashboard Extension API

* In current release (~0.20), +: In future release (1.0~), T: In discussion

/ Improved Node Representation*’
@ Internationalizationt
g Documentation®
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Node-RED for Scalable Solutions HiTAcH!

O Node-RED is a highly effective tool for rapid creation of new solutions.

O On the other hand, we want to create basis for sharing common solution
patterns useful for creating new custom solutions by novice IT users

Prototype

Problen Solution

Abstraction &

Refactoring Customize &

Apply
Solution

Pattern

© Hitachi, Ltd. 2019. All rights reserved. 18



Creating Custom Solutions S IACK,

O Abstraction with current FLOW, SUBFLOW or Node is not sufficient

O Needs a way to ease creation and customization of solutions

Creation Customization

FLOW easy (visual editor) difficult (no specific customization point)
SUBFLOW easy (visual editor) difficult (no specific customization point)
Node difficult (HTML+JS) easy (node settings Ul)

New,
Problem;

Prototype
Problen L

Abstraction &
Refactoring

Customize &

Apply
Solution
Pattern

© Hitachi, Ltd. 2019. All rights reserved. 19



SUBFLOW Enhancements HITACH]L

By adding customization capability to SUBFLOW, SUBFLOW can define
similar functionality to existing nodes using Node-RED editor GUI

Item Node SUBFLOW (ToBe)
Logic JavaScript Flow (via GUI)
Info Text HTML None — Markdown (via GUI)
(document)
lcon Any Picture None — lcon Font (via GUI)
Category Any Category None — Any Category (via GUI)
Settings Ul HTML None
Color Any Color None

. A — _ v — :
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SUBFLOW Enhancements HITACH]L

By adding customization capability to SUBFLOW, SUBFLOW can define
similar functionality to existing nodes using Node-RED editor GUI

ltem Node SUBFLOW (ToBe)
Logic JavaScript Flow (via GUI)
Info Text HTML None — Markdown (via GUI)
(document)
lcon Any Picture None — lcon Font (via GUI)
Category Any Category None — Any Category (via GUI)
Settings Ul HTML None
Color Any Color None

pafang—D %u c
eeeeee

* under development. will be included in 1.0 release~ © Hitachi, Ltd. 2019. All rights reserved. 21



Settings Ul Definition for SUBFLOW S IACHL

Developing Settings Ul definition feature which allows

GUl-based definition of SUBFLOW settings Ul

Ecit sublk Pl Edit sub I reph
© Properties © H - oPp des o s
® Name e ® Name
IR SUBFLOW properties e © Contg
¢ Pattem v & \BOOIPIND “. ooooooooooooooooooooooooooooooooooooooooo
L ]
_ 7 Patter & \BOR(S{IP(IN]
>->--_--—‘ .........................................
icon  Label put type 7 Rapia: a
a o Corfg bel only
ooooooooooooooooooooooooooooooooooooooo 8 gron 50
o AN
(oorm BB L Generate
° N
icon Label Input type ° Y
(7] attom o
* OLD STR v &
o g Prmbe [Se=]
(} json % Dufer a $ envvar 2 con Label Input type
ooooooooooooooooooooooooooooooooooooo
¥  NEW_STR v 4 N / Pattem nput
on b Input type
8 % siing y PUMber P bool
-

{} son 35 buter S envvar

SUBFLOW Ul Definition Generated Input Ul
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Exporting SUBFLOW as Node HITACHI

Inspire the Next

Enhanced SUBFLOW feature ease creating & sharing

common solution patterns by novice |T users

flnstall npmg - npm ......... Node
- module " repository:  (JS+HTML)
—— S C | Difficult for

Create » Create —
Flow Subflow _

v ~ | Easyftor
novice

— New Node
Development

*: under design discussion © Hitachi, Ltd. 2019. All rights reserved. 23
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New Features

5:} SUBFLOW Enhancements
[ ] Ul'Widgets/layout Tool

"V kg‘x

.‘} Node Template Generation

HITACHI
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Testing Framework (Ul & Flow)
Flow Validation (Lint)

G @ e

Quality Improvements

Message Sequence Nodes

omes Persistable Context

board Extension APRI

/ Improved Node Representation
@ Internationalization
g Documentation
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HITACHI
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Node-RED Dashboard

O Node-RED provides capability to create simple GUI
O To meet wider range of requirements, we created following features:

Plugin API for new Ul widget, new Ul widgets, and layout editor

g wwwwwwwwwww =

o . : 1

T - = - - = 1z |I ‘

, = B - ABC Monitoring System _ o = - oa K :

- . == Ul widgts from

S - EXS dcy
[T T 5 i

' Dashboard ) o Jo¥ ‘

Layout Nous-RED Bashboard o B

ul

idgets from
other @SS
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Example Ul Widget: Vega Node HITACHI

Inspire the Next

B Supports various kinds of data visualization described in JSON
B Naturally fits with JSON based message processing of Node-RED

"Width”: 400, radial-tree-layoutyvg .
"height": 200, e Y WLy
”padding”: 5, R i N § i

"data": [

|
"marks": [

- (] [ *JSON" j:—  ) vega

Fi -cloud g -
— d ;
T L
N 1
%,
& 7
Q7 WAy
" 7 >
- _ 5,
} YRy
SSecsSaNN\\WZ
° =\
. : X 2d
o B —— |/ £
L 2 . —
| =
_ o e .
e .

Vega JSON Data Visualization with
Specification Vega Node

ABC Monitoring System
Performance:

,,,: c{I

Node=RED Dashboard

*: Vega: https://vega.github.io/vega/
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Dashboard Layout Tool S IACHL

O Creating complex GUI layout is cumbersome in current Node-RED

O Dashboard Layout Tool allow intuitive layout of dashboard GUI

o [T ]| Layout based on order of widgets ABC Monitoring System

Tabs & Links Performance: 45

« B Vega
« @) Default

= Tee

= spacer 11x)

s Pert | Dashboard layout editor : Vega
% Do apply layout -
= spacer 10x) } _ (R

|
= dropdown ot

Devics A e dropdown &

W spacer 13x)
= vega
= Device B

o Devica C omses N
o spacer 1x1
= Device A

~
= Devico B L=t -

= Devica C

Order of Widgets (old)

Device A & Device 8 - Device C

Layout Editor (new)
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DEMO: SUBFLOW & Dashboard

DEMO

HITACHI

Inspire the Next
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Message from Node-RED Creators SIACHL
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Conclusion HITACHL

Node-RED
O Nede-RED: httpsy//nodered ong

& Slack: https://im,@denmed slackicom
O GitHub: https//a .

31


https://node-red.slack.com/
https://github.com/node-red/node-red
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Trademarks HITACHL

- IBM, Watson are registered trademarks of Limited.
International Business Machines Corporation. — Slack is a registered trademark of Slack
- AT&T is a registered trademark of AT&T Inc. Technologies, Inc.
— Fujitsu and COLMINA are registered trademarks of - GitHub is a registered trademark of GitHub, Inc.

Fujitsu Ltd.

- Microsoft is a registered trademark of Microsoft
Corporation.

- NEC and CONNEXIVE are registered trademarks of
NEC Corporation.

- GE and Predix are registered trademarks of
General Electric Company.

- Intel is a registered trademark of Intel Corporation.

- Samsung is a registered trademark of Samsung
C&T Corporation.

- Samsung Artik is a registered trademark of
Samsung Electronics Co. Ltd.

- Siemens and SIMATIC are registered trademarks of
Siemens Aktiengesellschaft.

- Toshiba is a registered trademark of Toshiba
Corporation.

- SPINEX is a registered trademark of Toshiba Digital
Solutions Corporation.

- MySQL is a registered trademark of MySQL
Aktiebolag.

- MongoDB is a registered trademark of MongoDB

Twitter is a registered trademark of Twitter, Inc.
Docker is a registered trademark of Docker, Inc.
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