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Connecting with intelligence y

LPWAN App Integration
Streamlined with ThingPark X
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Agenda

Introduction
Alper Yegin (VP of Advanced Technology Development)

Demo
Norbert Herbert (Head of Solution Delivery & Ecosystem Integration)

Q&A
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Core Network Infra for LPWAN

adl ) () LoRawan
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@ ) Satellite %ég/%

Internet

L
LTE-M / NB-loT
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Actility
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Device management,
Subscriber management,
Radio network management,
Network security,
Network peering

Location,
App data management

Network infra manager

& service enabler
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and Cloud Connectors




Connectivity > Scaleablility

\

ThingPark Product Family

ThingPark X

Microservices for transforming,
storing and exposing data to apps
and cloud platforms

ThingPark Location

Multi-technology location engine
combining GPS, AGPS, WIFI and
LoRaWAN TDoA

ThingPark

Added-value dat

low management
and data enrjlchment tools

Self-service portal &
developer network

Device Interop Engine

Device qualification &
interoperability self test tool

Secure tools accelerating large-scale

eco-system adoption

ThingPark

Secure large-scale device
provisioning enablement tool

ThingPark

Firmware-over-the-air update
for LoRaWAN devices

ThingPark Market

loT device/app marketplace to
accelerate ecosystem adoption

ThingPark Click&Go

End-to-end LoRaWAN packaged
loT solutions

Device life cycle management tools
optimised for large-scale deployment

Business enablers for low-touch sourcing
and solution acceleration

ThingParkWireless

LoRaWAN/LTE-M/NB-loT network management
EPC Connector for 3GPP networks

ThingParkExchange

Peering platform for integrating public,
private, satellite, and community networks

ThingParkEnterprise

LoRaWAN network management for
dedicated/private enterprise loT networks

Actility

Tools to plan, deploy, operate and monetise LoRaWAN, cellular, and satellite networks
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Challenge

Proprietary
Ontologies
°C @ Temp (°C)

Sensor Vendor A

/ App Platform 1

Proprietary APIs
—> Temperature (°C)

App Platform 2

Temperature (°F)

Sensor Vendor B App Platform 3

LPWAN
Connectivity

Variable units,
proprietary binary encodings

LoRaWAN, NB-loT, LTE
CAT M1, satellite, etc.

Actility 5
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Solution: ThingPark X

ThingPark

—————————————————————————————————————————————————————————————————————————————————————————————————————

————————————————————————

. , : S Application
) @ ) Cﬁm\) ThingPark X Cerver

LoRaWAN, NB-loT, LTE

- Decode payload
- Transform payload
- Connect to app platforms
Actility 6
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ThingPark X

CGnso T
ﬂ e ((&)) i TP X IoT Flow

1
1 . . .

| Gateway 1 le) o Device drivers

fomoos | e +  Data processors
1 i

@ )) ! o ¢ Cloud connectors
1
1
1
1
1
- i

1
1
1
1

Actility TP X loT Core
ThingPark Wireless .

loT Data Storage

§g kafka Embedded msg. queuing
Kafka Message Broker

Works as SaaS and OCP
Embedded in ThingPark Enterprise

Actility
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Apps on well-known cloud platforms

ml \icrosoft

>:< thingworx

L CUMULOCITY loT

... and many others




Serving Multiple LPWAN Types

Apps on well-known cloud platforms

+ Data processors
*  Cloud connectors ... and many others

|
- |
Any type -p-=4  ThingPark RAN 1 |
of LPWAN 1 Connector : |
L e e e e |
| |
1 |

Microsoft R :
" Thingpark == Azure e fhingworx |
3rd-party N | Ingrart |
LoRaWAN | Roaming Hub . :
i 0 TP X loT Flow L I

[T LT

? > Device drivers T ggl‘:‘sgrﬁlgeg % CUMULOCITY loT :
l
|
|

LoRaWAN

TP XloT Core
* |oT Data Storage

Actility
ThingPark Wireless

ThingParkWireless EPC

|

= - I
EZ@ ))) 3GPP RAN IL Connector :
e

§g kafka Embedded msg. queuing
Kafka Message Broker

Actility
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oBIX: Open Building Information Exchange (obix.org, OASIS)

Actility

!

Le]
o

e
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ThingPark X Components

‘

ThingPark X loT Flow
* Device drivers

* Data processors

* Cloud connectors

ThingPark X loT Core
* loT data storage

Device drivers \
* Binary <> JSON conversion

* Transformation to interim ontology (oBIX)

Data processors
* Custom processing/modification of data (e.g.,

ThingPark X Location Engine resolves the data
sent by Abeeway trackers to location
coordinates.)

Cloud connectors
* Adopt data to target platform (AWS, MS Azure,

etc.) ontology and API

ThingPark X loT Core offers a flexible loT
data storage that can be accessed by

external application servers through its
REST API

* Queueing and pushing data towards one or
multiple target data platforms

~

-




Drivers

bytes: 1231AB823C349DA1
fPort: 1

Actility

# Decode uplink

* @param {Object} input - An object provided by the IoT Flow framework

# @param {number[]} input.bytes - Array of numbers as it will be sent to the device
% @param {number} [input.fPort] - The fPort on which the downlink must be sent

* @returns {Object} The decoded object

®/

function decodeUplink(input) {}

FES

* @typedef {Object} EncodedDownlink

* @property {number[]} bytes - Array of numbers as it will be sent to the device
% @property {number} fPort - The fPort on which the downlink must be sent

®/

NE=S

# Downlink encode

* @param {Object} input - An object provided by the IoT Flow framework

* @param {0Object} input.message - The higher-level object representing your downlink
# @returns {EncodedDownlink} The encoded object

*f
function encodeDownlink(input) {}

Pk =3

* Downlink decode

* @param {0Object} input - An object provided by the IoT Flow framework

* @param {number[]} input.bytes = Array of numbers as it will be sent to the device

% @param {number} [input.fPort] - The fPort on which the downlink must be sent
# @returns {Object} The decoded object
®/

function decodeDownlink{input) {}

Driver (JavaScript)

Copyright ©Actility

JSON (free form)

~

'
{
"temp": 39,
"humSens": 60,
"battery": 20,
"latitude": 10.32,
"longitude": 40.33

[~

\

"temperature": {
"unitId”: "Cel",
"type": "double",
"record”: 39.3

I

"humidity": {
"unitId": "%RH",
"type": "double",
"record": 60.1

H

"batteryLevel": {
"unitId": "%",
"type": "double",
"record": 20.2

I

"location": {
"unitId": "Gps",
"type": "object",

§

"record": [10.32, 40.33]

7

JSON (using oBIX schema)

10



Drivers in Action

o

Actility

- Q @

Devices

Marketplace Motifications Help

= 2~
Contact Us My Account]

Information  Status Connections Location Radio Traffic History  Radio Statistics Last 10 Packets  No uplink activity alarm settings

Dashboard

Base Stations

Devices

List

Adeunis

Create

Import

Drivers

Connections

Manage

T o7

oudy = 1.5-Z84-U35 T

Today - 13:24:01 DATA 1

Go to Mo uplink activity alarm settings

A /Z'PR 147 -115 dBm -7.2dB SF12

adeunis:field-test:1
adeunis:field-test:1

Model Identifier:
Protocol Identifier:

Driver Identifier: actility:adeunis-field-test:1
Decoded Payload: {

"triggeredByAccelerometer': false,
RAW EVIEW "triggeredByPushbutton™: false,

"temperature": 26,
"gps": {

"latitude": {
“hemisphere": "NORTH",
"degrees": 41,
“minutes": 7.348

+

"longitude": {
“hemisphere": "EAST",
“degrees": 29,
"minutes': 3.84

+

"quality": "POOR",

"satellites": 7

+

"uplinkFrameCounter": 176,
"downlinkFrameCounter®: 146,
"batterylLevel™: 3.765,
“rssi": -8,

"snr': 6

FUTETJITDS

Foreign BS

Actility

Copyright ©Actility
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Driver Library

System drivers Custom drivers

Developed by device makers, Actility

Actility B

Connections

More than 180 models from market-leading device manufacturers i

J

dbscoci: @ Abeeway ELSYS:se adeunis 2
DecenTLaB Jke  Baumer .
éOlme netvox ol l 1ol ' I
cisco S
SWISsScom
) Globalsat
FHEE g SENSING —
e X S . Import from 3"-party libraries (TTN, Chirpstack)
LANGYANG Technologies L

Drivers (to-be) developed according to
(upcoming) LoRa Alliance standard API

Actity 0 oroTIeonTEmeEmet .
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Develop

By following guidelines

github.com/actility/thingpark-iot-flow-js-driver

README.md

loT Flow JavaScript driver developer guide

This project describes how to build a javascript driver for the ThingPark X 16T Flow framework.

A driver allows to easily integrate new devices in ThingPark X IoT Flow. With it you define how to decc
uplinks/downlinks, how to encode downlinks and how to extract points.

* |oT Flow JavaScript driver developer guide
@ Concepts
= Driver
= Thing
= Point
= Application
= Uplink
= Downlink
o API
= Driver definition
= Driver functions
= Uplink decode
= Downlink encode
= Downlink decode
= Points extraction
o Examples
= Simple driver

= Advanced driver

Actility

‘B

= 0 Actity

Build Your Own Driver!

Test

On ThingPark Community

Platform

community.thingpark.io

Submit

Via ThingPark Community
Portal, publish to reach 100s
of networks around the world

54

far Dashboard
P Fiows

& Connections
<> Drivers

£ Events

CREATE A NEW DRIVER

fon
= Decode uplink

+ @param {Object} input - An object provided by the ToT Flow framework

« @paran {nusber[]} input.bytes - Array of numbers as it will be sent to the device

« @param {nuaber} [input.fPort] - The fPort on which the downlink must be sent
* @returns {Object} The decoded object
o

function decodeUplink({input) {}

ex
« Otypedef {Object} EncodedDownlink

« @property {nusber(]} bytes - Array of numbers as it will be sent to the device
* @roperty {number} fPort — The fPort on which the downlink must be sent

o

* Downlink encode

« @param {Object} input - An object provided by the ToT Flow framework

« @param {Object} input.message - The higher-level object representing your downlink
+ @returns {EncodedDownlink} The encoded object

.

function encodeDownlink(input) {

1ex
« Downlink decode

« @param {Object} input - An object provided by the IoT Flow framework

* @param {number[]} input.bytes — Array of numbers as it will be sent to the device

« @param {number} [input.fPort] - The fPort on which the downlink must be sent
« @returns {Object} The decoded object
o

function decodedownlink(input) {}

Copyright ©Actility

Get Started Journeys Access ThingPark

ThingPark Community

Submit your ThingPark X loT Flow Driver

Your Thingpark X loT Flow Driver is ready for review? Submit your code and we'll get back to your shortly.

Fields marked with an * are required
My driver applies to:

Please provide brand and device model

Developer's Name * Developper's Company *

Developer's email *

ThingPark X Driver Package

Upload your ThingPark X Driver package for review or..

Package URL on npmjs.org

provids your package URL in case you published it on npmis.org.

Comments

Any useful information for the person that will review your submission.

l community.thingpark.org/index.php/device-maker/

Get Support  Profile



https://github.com/actility/thingpark-iot-flow-js-driver
https://community.thingpark.io/
https://community.thingpark.org/index.php/device-maker/

Processor (Operation)

CREATE NEW OPERATION

Filter Messages

Transform Custom Uplink @ —

el Standard Transformation Processor

CREATE NEW OPERATION
CREATE NEW OPERATION

Transform Custom Uplink -

CREATE NEW OPERATION

Filter Messages - This operation allows you to choose the output you want using JMESPath.

Standard Transformation P ot
This operation allows you to filter the messages you want to receive. By andard franstormation Frocessor 1K I

default you will receive all message types. "DevEUT_uplink": {

"devEUI": "{{ output.DevEUI_uplink.DevEUI }}",

2
3
N 4 "payload": {
m Keep Device Uplink @ CHIRPSTACK 5 "temperature”: "{{ output.DevEUI_uplink.payload.temperatureMeasure }}"
6 H
7
8

}

] r

m Keep Device Downlink Sent/Rejected

m Keep Device Location + LocationEngine

m Keep Device Notification

CANCEL ADD

Ctrl + Space to launch suggestions

CANCEL ADD

Acti"ty JMESPath.org: JSON query language to extract and transform elements 14
Copyright ©Actility ‘
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App Platform Connectors Basic Connectors

_____________________________

Connectors

P e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e i T T T T

Microsoft Azure L CUMULOCITY loT N
@ loT Hub I:% % i h |

o @ thingworx [ &  MQTT

LY

Sy ol i
Ya ndex @ Watson IoT. W, st

_____________________________________________________________________________________________________________

: _ ~ . . . - ® ..
UA %ThlngSBoard Oinjer  a=" *%‘5&?5‘3“

Actility 15
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Flow Management

=k COnsumer

Application
Server

Producer
|

loT Devices ThingPark X

|
' loT Flow

The AS is never

b= The producer never
has to wait for the

flooded due to load

consumetr. peaks

Actility
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Producer [y

|
loT Devices :

i») ' -
i@»)‘

Actility

Fault Tolerance

ThingPark X
loT Flow

Application

Server

Messages stay in the
gueue while the AS is
disconnected.

Copyright ©Actility

Example Case:

* An AS is receiving messages from
10k devices

* Devices are sending messages in
every 5 min

N. of lost messages in

case of 2 hours outage w/o message
queueing:

- 10k*2*60/5=240k

Upon recovery of service, the system
will apply Flow Control to prevent the
AS being flooded.

‘\ 17




Replication and Load Balancing *

- Consumer

1 Application :
, | server |
. 1oT Devices | ThingPark X T '

|

NN Consumer

' loT Flow
| 1 Application !
' ‘ ) ==mm ‘_’ Server |

m » ‘ §gkafka ‘ ________
________ ——— Consumer
| Application :

. Server |

18

Actility
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Try with ThingPark Community Platform!

& — C @& community.thingpark.org Y o

Solution Get

Thingpork Community g::ned Journeys Catalog Support m € > € @ community.thingpark.io/tpe/#/connections/create w 0

= 2"{\ Actility Devices - w Q @ = 2~

Marketplace  Mofifications ~ Help  ContactUs My Account

Dashboard
face Statons i CREATING A CONNECTION
Devices M Select a Connection Type*
Connections A .
ThingPark X 10T Flow
Connect the dots of the LoRaWAN™ ecosystem and unleash the potential of Indu 1 : List An asynchronous dataflow with
ThingPark technology. built-in message queuing services
Create designed to meet high availability,
scalability and resiliency
Manage - requirements for industrial

deployments. 1oT Flow offers a
wide range of professionally
supported 10T connectors towards
the leading loT platforms and a rich
built-in catalog of payload drivers,
in addition to supporting custom
payload drivers.

Join ThingPark Community

Basic HTTPS

Supports HTTPS-based
https:/l connections, alse known as NS-AS

Tunnel Interface. Device payloads

are exchanged in encoded format

. . without the support of payload
CO m m u n Itv't h I n g p a r k . O rg drivers. This connection type does
not support message gueuing
services.

Actility
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http://community.thingpark.org/

Resources *

Documentation: docs.thingpark.com

Cookbooks: community.thingpark.org/iot-solutions-catalog/blog

Gateways & devices: market.thingpark.com

ThingPark Community Platform: community.thingpark.org

Q&A: iot.stackexchange.com/questions/tagged/thingpark-x

45
Copyright ©Actility
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https://community.thingpark.org/iot-solutions-catalog/blog
https://community.thingpark.org/iot-solutions-catalog/blog
https://market.thingpark.com/
http://community.thingpark.org/
https://iot.stackexchange.com/questions/tagged/thingpark-x

QA

Question and Answers

A Actility
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