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The Things Network allows the addressing of the Busylight LoRa devices with https — requests.
We will describe how to send commands to your LoRa Busylight in various ways.
For demonstration, we will use “The Things Network Community Edition”. Please note that the

Community Edition may delay your Busylight control commands.

Create a TTN account and application

The first step is creating a user for TTN: Open a browser and go to
https://www.thethingsnetwork.org/

In the right upper corner, you will find a Button “Sign Up”.

.......

After filling the form, there will be an email validation. After Validation, you are logged in.


https://www.thethingsnetwork.org/
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Please click on “Console”.

Now, please select the appropriate network cluster for you, typically the nearest.
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After selecting, you enter the TTN Console:
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Walk right through to your applications and/or gateways.

Need help? Have a look at our @l or
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Go to applications

Go to gateways

Now, klick on Applications — Add Application
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Please note the applicationid, you will need it later.

Registering you Gateway
Typically, the procedure to add a LoRa Gateway to TTN is very good described in the gateway
documentation, and for the most common gateways as well in the TTN documentation.

You can find the TTN documentation here:

https://www.thethingsnetwork.org/docs/devices-and-gateways/adding-gateways/

Here, we show a simple gateway using the Semtech UDP Packet Forwarder.
To register the gateway, you need to know the gateway EUID.

In the TTN console, lick on Gateways, then klick Add gateway.
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w8 Add gateway - Console -The Tn X+

s C @ euldoudthethingsnetwork/console/gateways/add ax« »@ :

Add gateway

General seftings

Gateway updates

EXRRCPPRPS ¢ oc:..o0ort

Please select the appropriate values for Frequencies for your country.

In the gateway configuration, you need to enter the server address which is shown here in the

registration form.

Example: For a Tektelic gateway, you need to enter the server FQDN in the file
/etc/default/config.json.

The server address needs to be adjusted.

Here you see an example for the European TTN community cloud:
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Preferences  Tools

General  BoardDetals  Utlities ~ Configuration  Firewall  WirelessModem ~ HMAlarm  Log

Factory Default Refresh fies | | fetc/defoulticonfio.json -

Read Write Delete

"5X1301_array_conf:[

"board_freq_band": "EUBES",
“en_listen_before_tak": false,
“5X1301_conf[

{
“chip_enable’ true,
“chan_multisF_0": {"chan_rx_freq"; 868100000, "spread

_multisF_ _rx_freq": 867100000, “spread
“chan_multiSF_4"; {"chan_rx_freq”: 867300000, "spread_f
“chan_multisF_5": {"chan_r«_freq": 867500000, “spread_factor™
“than_multSF_6" { chan_rw_freq’: 867700000, “Spread_factor™ "7-12°},

I %_freq”: 867900000, "spread_factor™: "7-12"},

7 {chan T
“chan_LoRa_std" : {"chan_rx_freq™: 868300000, "bandwidth": 250000, “spread_factor™: 83,
“chan FSK™ : {"chan_rx_freq: 868700000, "bandwidth®: 250000, "bit_rate™; 100000 }

“oramac_public true

“gateway_conf: {
“server_address™
“serv_port_up" 3
“serv_port_down™: 1700,

: "eu L.doud. thethings. network”,

“fjnetwork”: "Adjust the following parameters for your network”,
“keepalive_interval: 10,

“stat_interval’: 30,
“push_timeout_ms": 100,
“forward_erc_valid®; true,
“forward_crc_error™: false,
“forward_crc_disabled": false

IP Address 192.168.8.116  SNMP V2c
Poling Interval:
Port 161 Stop Initialized @ | Reboot
PollNow | [] Do NotPol

HostP | Auto Update Host IP

L§Ra~

GUIS/Wv0.37 |GPIO FPGA v Ox5007.27 |BSPv3.3.2 |Agentv14.0

TEKTELIC

communications

After changing and writing the content of the file, you need to restart the packet forwarder (or the

gateway).

If everything is done correctly, you can see the gateway in status connected.

w8 Gateways - Console - The Thing: X +

& C @ eulcloud.thethings.network/console/gateways
N THE THINGS STACK
1} Overview O Applications 2% Organizations
_— Community Edition i PP 8
gt

Gateways (1)

Busylight Test Gateway

@ EU1 Community

+ Add gateway

Statu:

Connected
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Registering your Busylight

For registering your Busylight device, you need these information:

DeviceEUI (8 Byte Hex)
AppEUI (8 Byte Hex)
AppKey (16 Byte Hex)

If you have already created an application inside TTN, you can skip the next step.

4

If you do not have an application, please create one using the “+ Add Application Button.”
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Add application

Please enter the application by clicking it.
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Please click “+ Add end device” now and click on “Manually”.

Please fill the form like this, using the appropriate frequency plan for your location:
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W Register end device - Applicatior X -+ Q
& (¢ 8@ eul.cloud.thethings.network/console/applications/busylighttestapplication/devices/add/manual a » ° H
Ny THE THINGS STACK - = @ EUL community
m Community Edition B8 Overview O Applications o Gateways 2% Organizations -
e TGS No support plan () ‘

Applications » Application for testing » End devices » Register manually
m Application for testing

Register end device

- .
B3 Overview

A End devices From The LoRaWAN Device Repository  Manually
u Live data
LoRaWAN version @ *
<> Payload formatters hd MACV1.0.3
J. Integrations b Regional Parameters version @ "

PHYV1.0.3REVA

Collaborators

[}
4

Frequency plan @ *
O APlkeys
Europe 863-370 MHz {SF12 for RX2)

L2 General settings

Show advanced activation, LoRaWAN class and cluster settings ~

Activation mode @ *
®  Overthe air activation (OTAA)
Activation by personalization (ABP)
Define multicast group (ABP & Multicast)
Additional LoRaWAN class capabilities @

Class C (Continuous)
Network defaults &
Use network’s default MAC settings

Cluster settings @
Use external LoRaWAN backend servers

DevEUI & *

AppEUI®*

AppKey @ *

=1 I OB PR BT OB BN CH FE e R R !:‘&“erdg
End device ID®*

eui-2(

This value is automatically prefilled using the DevEUI

After registration
® | View registered end device

Register another end device of this type

< Hide sidebar Register end device
@ 2021 The Things Stack by The Things Network and The Things Industries @EN  v3151 Documentation Getsupport

After registering and everything OK, the device will be shown as connected:
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Applications > Application fortesting > End devices
B Aplication for testing

End devices (1)

B3 Overview

D $ Name &
A Enddevices
eui-200
M Livedata
<> Payload formatters -
2. Integrations -

&% Collsborators
Ov APlkeys

L2 General settings

< Hide sidebar
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Testing the Busylight
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You can test your connected Busylight by sending the downlink payload from the TTN console. To do

that, please open the device details page.

- o x
- Over x4 L
« e @ e pp @ax @
o ervien O Agpl & Gateways 2% Organiaations B 82 Commumity
plcstions 3 App
B sopiication for testing
ﬁ eui- 2000 N1 i)
= o ;e
A End device «Latssen t3minutessgs M1 b1
0 thecats Unedsia  Mesmagng  Locstion  Pajieadformatisms  Claim ezt
€5 Poylosd formstiers .
Generslinfarmatian
7. ntegraticns n
&% Callaborators Description Thiis ens
Ow APIkeys OctS,
£ General settings. Aetivation information
e ...
© B Loation
e
Session information . :
L
5K
pS e
Hic
[ TTRVTIR—— g ...

Here, please klick on Messaging — Downlink:
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Live data
<> Payload formatters v
J. Integrations v

2% Collaborators
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X General settings

< Hide sidebar
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& eul.cloud:thethings.network/console/applications/busylighttestapplication/devices/eui-

5 Overview [ Applications & Gateways &% Organizations

Applications > Application for testing > End devices > eu

eui-Fi ol
ID: eui

- Lostseen 8 minutesago M3 L8

Overview  Livedata  Messaging  Location  Payload formatters

Uplink Downlink

Schedule downlink

Insert Mode
| Replace downlink queve

Push to downlink queue (append)
FPort"

15

Payload

FF FF FF FF 80

he desired payload bytes of the downlink message

Confirmed downlink

Schedule downlink
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The Fport needs to be set to 15. They Payload needs to be specified in Hex notation. Please have a
look to the chaper about the hardware payload format.

In this case, the Busylight will be solid white.

TTN Payload formatter for the Busylight

A Payload formatter gives you the ability to send human-readable json strings to control the
Busylight instead of the raw hardware bytes as described in the Busylight LoRa Hardware Payload

format chapter.

To insert Payload formatter, open the application and klick on the “Payload Formatter — Downlink”

menu.

Please select “Javascript” as the Formatter Type and enter the source into the Formatter parameter

field.

10
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Downlink
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dowmlink paylosd formatters and to define individual

data:

@ Getsupport

Here is the complete formatter:

function encodebownlink(input) {

return {
bytes:[(input.data.red & OxO0FF), (input.data.blue & Ox00FF), (input.data.green

& Ox00FF), (input.data.ontime & OxOO0FF),
(input.data.offtime & Ox00FF)],
frPort: 15,
warnings: [],
errors: []

}

function decodebownlink(input) {

return {
data: {
red: input.bytes[0],
green: input.bytes[2],
blue: input.bytes[1],
ontime: input.bytes[3],
offtime: input.bytes[4]

wérnings: [1,
errors: []

11
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For decoding the uplink messages, you can use this uplink decoder:

function decodeuplink(input) {
}f (input.bytes.length == 24)

return {
data: {

RSSI: byteArrayToLong(input.bytes, 0),
SNR: byteArrayToLong(input.bytes, 4),
messages_received: byteArrayToLong(input.bytes, 8),
messages_send: byteArrayToLong(input.bytes, 12),
lastcolor_red: input.bytes[16],
lastcolor_blue: {input.bytes[17],
lastcolor_green: input.bytes[18]
Jastcolor_ontime: 1input.bytes[19
lastcolor_offtime: input.bytes[2
sw_rev: input.bytes[21],
hw_rev: input.bytes[22],
adr_state: input.bytes[23]

]”
0]!

1,
warnings: [],
errors: []

else

return {data: {
bytes: input.bytes,

’ -
warnings: [],
errors:

byteArrayToLong = function(/*byte[]*/byteArray, /*int*/from) {
return byteArray[from] | (byteArray[from+1] << 8) | (byteArray[from+2] << 16) |
%byteArray[from+3] << 24);

12
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Controlling the Busylight with http Requests
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If you plan to control the Busylight with http/https requests, you need to create an API Key.

To create a key, open the application and click on “API Keys”.

W8 AP keys - Application fortestine X+

< C @ eul.cloud.thething -

1s/busylighttestapplication/api-keys

N
A g e s oevey i S G S Oz

Applications > Application for testing > APl keys
B3 ‘pptication for testing

APl keys (0)

55 Overview
KeyD Name

M, Enddevices

Noitems found
M Livedata

<> Payload formatters v

-

. Inkegrations -

Collaborators

Or APlkeys

B General settings

< Hide sidebar

©2021 The Things Stack by The Things
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Then klick on “+ Add API Key”.

- o X
°
a#« »@ :
@ U1 Community .
Ne supportplan @ 1

+ AddAPI key

Grantzd Rights

@EN st D«.min(ilwn

W Add API key - Application forte: X 4

& C & eulcloudithethi ations/b testapplication/api-k dd
N HINGS STACK
T m Community Edition B§ Overview O Applications & Gateways &% Organizations

Applications > Applicationfor testing > APlkeys 5 Add
3 apiication for testing

a x
°
a % Q@ :
@ EUL community .
& policy pplies @ 1

Collsborators

O APlkeys

2 General settings

< Hide sidebar

©2021 The Things Stack by The Things

. Add API key
B3 Overview
A End devices Name
‘ Busylight-Controbey
M Llivedata
Rights*
<> Payload formatters v Grant all current and future rights
1. Integretions . '® Grantindiidual rights

| Selectall
Delete application
View devices in application
View device keysin application
Create devices in application
Edit device keys in application

View application information

Link as Application to a Network Server for traffic exchange, i, read uplink and write

downlink
View and edit application APl keys

Edit basic application settings

View and edit application collaborators,

packe

d association:

Write downlink application traffic

Read application traffic {uplink and downlink)

Write uplink application traffic

Create APl key

fork and The Things Industries

I © - |
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Give a reasonable name and grant the right to write downlink traffic.

After saving, you need to copy the key for your application. Please be aware that you cannot access
it a second time!!

W Add APl key - Application fortes X = (-]

& C & eul.clou K dd Q ¥ N ° H

Please copy newly created APl key

Vouwon't be able to view the key afterward

Granted rights ‘our APl key has beer

uccessfully, Note: After clos
+ Wirite downlink application traffic

+ 1 have copied the key

You are now ready to write control your Busylight with a HTML request. Please change the yellow
text parts to your needs.

You need to send a POST request to this URI:

https://your_ttn_server/api/v3/as/applications/your_application_id/devices/your_dev
ice_id/down/push

You send this Body:

"downTinks": [{

"decoded_payload": {
"red": O,
"green": 0,
"blue": 255,
"ontime": 255,
"offtime": 0

k%_port": 15
]

And you need to send these Headers:

Authorization: Bearer your_api_key
Content-Type: application/json
User-Agent: busylight/vl

14



nlenom
Kuando Busylight LoRa and The Things Network: Getting started J@ H en @Ulﬂ

~ office intelligence

Here is a PowerShell example that switches a Busylight to solid blue:

$cmd2 = " {
“downlinks™: [{
"decoded_payload™: {
"red": 0,
"green": 0,
"blue": 253,
"ontime": 255,
"offtime”: 0
I.
"f_port”: 15
1
3
Invoke-WebRequest -Method "POST' °
-Headers @{"Authorization” = "Bearer NNSX5. "y - i ATy
"Content-Type" = "application/json";
"User-Agent™ = "busylight/v1"™"
-

-Body Scmd2
-Uri https://eul.cloud.thethings. network/api /v3/as/applications/ /devices/eui- /down/push|

Busylight LoRa Hardware Payload format
The Busylight expects a 5-byte binary payload for switching the colors.

Byte 0: Red Color intensity (0..255)
Byte 1: Blue Color intensity (0..255)
Byte 2: Green Color intensity (0..255)
Byte 3: On Steps (0..255)

Byte 4: Off Steps (0..255)

Example for blue static light:

Byte[0]=0
Byte[1]=255
Byte[2]=0
Byte[3]=255
Byte[4]=0

The Hex form will be: 00OFFOOFFO0

For TTN https operating, if using the frm_payload to specify the payload for the end device, the byte
array needs to be send as a base64 encoded string.

When using the payload formatter, you can specify the values using a json string:

"downlinks": [{

"decoded_payload": {
"red": 0,
"green": 0,
"blue": 255,
"ontime": 255,
"offtime": 0

I,
"f_port": 15
il
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