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What is Node Red

Developed by IBM in 2013 - version 2.2.0 is the latest as of this presentation
Built on Node.JS (javascript) and open source

Used heavily in the 1oT world for controlling smart devices

Easily build web based dashboards for device command and control

Create automations for complex tasks

Programming is completed in a web browser

Server runs on basically anything, Windows, Mac, Linux, Raspberry Pi, etc.
Dashboard can run in any any web browser or smartphone

Hides all the high level “boilerplate” code to allow quick programming




But...I'm Not A Programmer!

I’'m not a programmer either. If | can program in Node Red, you

HEY YOU*YES'YOU

can program in Node Red!

You just need logic and common sense skKills
o Whatis the end goal? What major tasks do | need to accomplish?
o IfAand B are equal do C.
o | have A, but | need to get B, what steps are necessary to obtain B?
o lam seeing Abut | need B, how can | change or get the data | need?

Node Red hides all of the high level code and makes
programming easy - it's a drag and drop and configuration
Pre-programmed nodes do all the heavy lifting

Many “ready to go” flows are ready for importing vn“ cn" no "
If you get stuck, there are many resources available on the net
Hundreds of pre-programmed flows ready to be loaded

Debug nodes are your best friend




What Can Node Red Control?

Almost anything with an input or output (Ethernet, Serial, USB, etc)
Radios (seamless Flex 6000 radio integration)

Amplifiers

Tuners

Rotors

Antenna switches

Relays

Antenna disconnects
Power supplies

Home automation devices
Weather stations




Why Use Node Red?

Allows one location to control everything in your shack in one place
Your eyes only have to look one place when operating (your computer screen)

Eliminates errors when performing complex tasks by automation
o Band opens to JA on 40M CW (alerting can be done via NR also)
m Turn beam to JA (beam heading)
m Select 40M antenna
m Turn radio to CW on 40M to 7.040
m Turnonamp

One button click can automate changing bands, setting modes, configuring
your amp and turning your rotor to a specific location on a map

Get real time feedback from devices

Integrate non ham radio devices into your shack

Email or SMS you for alarms in your shack or for severe weather

Alerts you via visual & audio for out of spec values (SWR, Temp, Pwr, etc...)




How Does This All Work?

Load Node Red on a computer, preferably a Raspberry Pi so it runs 24/7
Configure nodes and connect them together for the basic logic
Configure the dashboard to display the logic you just programmed
Continue to tweak

Build more flows as you gain more experience

Give back to the community
o Build a node for equipment
o Share your flows
o Answer questions on a mailing list
o  Promote the hobby while using Node Red
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= HF Propagation

Sokr Xray Flus ABE

SF prop: 14MHz NY prop: 14MHz

Space Weather
Very low solar activity is expected for UT day
15 April with a slight chance of an isolated C-
class flare. Light solar wind speeds and
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normal HF propagation conditions are
predicted with no short wave fadeouts

Weather Clouds.
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roken clouds).
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Node Red Dashboard Examples

Digital Loggers Web Power Switch with Dashboard
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Node Red Dashboard Examples

KMTronics Web Relay (turn power on, switch relay compatible items)
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Node Red Dashboard Examples

Raspberry Pi Monitor with Dashboard
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Different Colors for Different Modes
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Node Red Dashboard Examples

Dynamic DX Cluster Spots or QSO Map in Real Time
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Edit inject node
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cancel

DIENE

What is a “Node”?

Edit debug node

Delete Cancel

BIEIE
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Sample Flow Breakdown

Debug nodes

U

I‘ @ f‘ 5‘ _
-~ Do Every Min D—0 hitp request [ -—«5 ' Convert CtoF degrees | —"— TCP Out Port 7300 I

0 connections

O T

If ljata = é Vélue 2 w Change Data |~

Every min trigger Convert that
the flow datafromCtoF Change the data to
degrees “Running Hot”
Go get data from If degrees = 100F Display that data in a table
a website on the dashboard and also

open up a TCP outgoing
server on port 7300 and
send that data



1 node: b686f3f0.4f49¢

Edit debug node

i+ Properties o e: 61879bb9.e183d4

= Output ~ complete msg object |

X To debug window node: b686f3f0.4f49%
O system console
}
() node status (32 characters)
879bb9.e183d.

¥ Name

— play audio

e: b686f3f0.4f49%e

e The debug node will be your most used node - learn how to use it
o Rename debug nodes to something useful for locating quickly
o Change the output to “complete msg object” to see complete
debug data
o Connect debug nodes to everything
o Make sure you turn them on to see the output
o You can leave them connected but turn off the output




Where to Start?

https://nodered.orqg/

Node-RED

Node-RED

mming for event-driven applicatio

Node-RED is a programming tool for wiring together hardware
devices, APIs and online services in new and interesting ways.

Node-RED Essentials

It provides a browser-based editor that makes it easy to wire

together flows using the wide range of nodes in the palette that IntroductiL >

can be deployed to its runtime in a single-click.

Fea Get Started Community



https://nodered.org/#get-started

Installing Node Red (Windows)

https://nodered.org/docs/qgetting-started/windows

I Quick Start
1. Install Node.js
2. Install Node-RED
3. Run Node-RED

Alternative Installations on
Windows

npm on Windows

Sharing Node-RED between
Users

Installing Node.js Windows
Build Tools

Running on Windows
Using PM2
Run Node-RED on Startup

e Install Node.js

o https://nodejs.org/en/ (latest version)
e Install Node Red

o npm install -g --unsafe-perm node-red
e Run Node Red

o c:>node-red

Consult the Node Red Windows Install website for
additional parameters needed for install and starting
Node Red on boot up


https://nodered.org/docs/getting-started/windows
https://nodejs.org/en/

Installing Node Red (Raspi)

https://nodered.org/docs/qgetting-started/raspberrypi

bash <(curl -sL https://raw_githubusercontent.com/node-red/linux-installers/master/deb/update-

nodejs-and-nodered)

Raspberry Pi (4Gb) - $35
SD Card (16Gb) - $10
Power Supply - $7

Case - $10

Optional
Mini HDMI cable - $20
Keyboard - $10



https://nodered.org/docs/getting-started/raspberrypi

Enabling SSH & WiFi on RasPi First Boot

https://www.raspberrypi.org/documentation/remote-access/ssh/README.md

3. Enable SSH on a headless Raspberry Pi (add file to For a headless (no ke_yboard/mouse_/monitor)
SD card on another machine) setup, place a blank file named ssh in the root of
For headless setup, SSH can be enabled by placing a file named ==n , without the SD Card after yOU ﬂaSh the Image' On fIrSt

any extension, onto the boot partition of the SD card from another computer. bOOt, SSH will be enabled.
When the Pi boots, it looks forthe s=n file. If it is found, SSH is enabled and the
file is deleted. The content of the file does not matter; it could contain text, or
nothing at all.

You will need to look at your router to find out what
DHCP address the Raspi was configured with.

If you have loaded Raspberry Pi OS onto a blank SD card, you will have two
partitions. The first one, which is the smaller one, is the boot partition. Place the

file into this one. Use a program like Putty to SSH into your Pi.

https://www.raspberrypi.org/documentation/configuration/wireless/headless.md
vps_supplicant.cont (IS Create a text file named wpa_supplicant.conf

Copy the info to the left & replace your country
code (US), SSID and WPA password.

psk="<Password for your wireless LAN>"

Save in the boot directory of the SD Card


https://www.raspberrypi.org/documentation/remote-access/ssh/README.md
https://www.raspberrypi.org/documentation/configuration/wireless/headless.md

Node Red Dashboard

Workspace Webpage : http://localhost: 1880 or http://<Raspi ip address>:1880

Dashboard : http://localhost:1880/ui or http://<Raspi ip address>:1880/ui

Workspace Dashboard

= Elayer Command & Control
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& node-red-dashboard

e Install the dashboard node to display flows via the dashboard Sews
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Node Red First “To Do”

http://<ip address of your Node Red install>:1880

User Settings

Import View
Export

Keyboard
Search fiows

Palette

Configuration nodes

Flows
Subflows

Groups

Manage palette

Settings

Kevboard shortcuts

>-RED website

) dashboard|

© cn-dashboard-nodes

© node-red-dashboard 2

& node-red-contrib-dashboard-average-bars

displav the average
play the a

~
=



Resources

e Node Red Website, Examples, Cookbooks & Forums
o https://nodered.orqg/
e Node Red YouTube Page

o https://www.youtube.com/channel/UCQaB8NXBEPod7Ab8PPCLLAA
o Getting Started Playlist

e Opto Video (industrial automation, but good info)
o https://www.youtube.com/channel/UCu4VaBjPynEASMNIGI2KKYQ
e Node Red on Reddit

o https://www.reddit.com/r/nodered/

Groups I/0O Node Red for Ham Radio
https://groups.io/g/nodered-hamradio
Examples, Ready to Load Flows, Mailing List, Getting Started



https://nodered.org/
https://www.youtube.com/channel/UCQaB8NXBEPod7Ab8PPCLLAA
https://www.youtube.com/channel/UCu4VaBjPynEA8mn9Gf2KKYQ
https://www.reddit.com/r/nodered/
https://groups.io/g/nodered-hamradio
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[’ New Topic

Chats

Directory
ﬁ Calendar

E Photos

A nodered-hamradio@groups.io / Il Files

Name “

M AB6A Flows - MacDoppler, MacLogger, Gemini HF1K and More... @) ~
| wrote a python script last year to take Mac Doppler UDP Rotator output and send to a Goto telescope mount. It works great but now | want to rewrite in Node-Red. Original code here:
https://github.com/djsincla/goto Associated with this are other flows | am working on.

I Array Solutions Stack Match With REST Commands @)
Node-Red Flow to control five relays per the logic given by Scott, W5WZ, to control an Array Solutions Stack Match. May be controlled via Dashboard buttons or via REST commands. The folder
includes the Node-Red flow, a StreamDeck Profile to build each button in your StreamDeck, and the Stack Match Logic Documentation.

@ Community Project - Multi-Operator TX Control for Jeff @) |
Folder to hold various ideas for a WAN/LAN based multi-operator TX Control System

I DJ2VA Flows Yaesu GS232, Amplitec antenna switch @) ]
Several flows for YAESU GS232 Rotator control, Amplitec remote antenna switch

@B Extra Class Frequency Alarm and TX Inhibit o '

Node-Red Flow to monitor Flex VFO Frequency for entry into Extra Class Frequency spectrum. When Extra Class Sprectrum is entered the flow will: 1- Inhibit Flex TX, 2- Sound an audio Alarm,
3- Show an Alarm Flag for ten seconds on the Dashboard, and 4- Change the background color of a dashboard tile to red. When VFO frequency is returned to General Class Frequency
Spectrum, TX Inhibit is turned off, a "General" alarm flag is shown for ten seconds, and the tile background changes to green

I Flex Server Power Sequencer @) 2

Node-Red Flow "Pings" the Flex Server to determine the current state and then sets up the correct sequence to either startup or shutdown the Server with the next button push. The current Flex
Server State is indicated by changing the background color and text of the sequencer button. "Boot Relay" and "Power Relay" status indication tiles show the sequencer in motion. A two-minute
countdown timer is provided for reference. The flow provides Boolean outputs (true/false) for the user to wire into their specific relay control application. Two files are included in this folder, the
Node-Red flow, and instructions.

B Flex TX Power Limiter, By Band o -

Node-Red flow to provide three ranges, High, Medium, and Low, of TX Power Limit. Uses PG-XL amp mode status and Flex Server Frequency as inputs. Three files, including "Band Plan", "Band
Send", and Instructions. Uses FRStack to input necessary variables. (WA9WUD FRS Files) The user can enter power limit values for each band and for each range. The power limiter has an
on/off button along with mode input from the PG-XL amp to allow the limiter to control the Flex TX Power when the PG-XL is in "Operate and no limit with PG-XL in "Standby. Works along with the
FRStack PG-XL in Operate Power Limit feature. (if you do this, be sure the FRS setting is set above the Node-Red Power Limiter settings. If Flex TX power is less then the Power Limiter, the Flex
TX power will be used. Does not integrate with SPE2K amp power limiter. Perhaps in the future.
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What's Next? - Call to Action

Join the Groups.lO mailing list (search Node Red Ham Radio Groups 1/0O)
Install Node Red and get it up and running

Install additional nodes in the pallet

Configure and deploy your first flow

Start small (timestamp and debug), learn what it's doing

Learn how to use the debug node (it’'s your best friend)

Load an existing flow and deploy

Program a flow for your radio or ham radio peripheral

Share your flow on Groups.lO
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