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® Global Join Server Announcement by The Things Industries
® The Things (Enterprise) Stack - V3

® Announcing STM32 System on Chip

® Interoperability with Packet Broker

® LoRaWAN from Space
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https://www.youtube.com/watch?v=TIMUWyARY sw&feature=youtu.be
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Youtube-Link: https://www.youtube.com/watch?v=UOnTOSNVWIU &feature=youtu.be
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The Things (Enterprise) Stack - V3
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The Things (Enterprise) Stack - V3 il
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« |dentity Server: stores applications, end devices, gateways, users, organizations, OAuth clients, API keys and collaborators. Also acts as a OAuth 2.0 server with login and consent
screens
« Gateway Server: maintains connections with gateways supporting the UDP, MQTT, gRPC and Basic Station protocols, forwards uplink traffic to Network Servers, schedules downlink
traffic
+ Network Server: handles LoRaWAN network layer, including MAC commands, regional parameters and adaptive data rate (ADR)
« Application Server: handles LoRaWAN application layer, including uplink data decryption and decoding, downlink data encoding and encryption, downlink queuing and hosts an
MQTT server for streaming application data, manages HT TP webhooks and pub/sub integrations
« Join Server: handles LoRaWAN join flow, including Network and Application Server authentication and session key generation
e Console: provides a web interface for managing the components
« Command-line Interface: provides a cross-platform interface for managing components through command-line
e Supporting components
o Gateway Configuration Server: generates configuration files for gateways and manages gateway firmware updates
o Device Template Converter: converts data to devices templates for migrating networks and importing vendor-specific data

o Device Repository (in progress): stores devices brands and models, their capabilities, payload formatters and device templates
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Youtube-Link: https://www.youtube.com/watch?v=wZJ2SKG8VJ4&feature=youtu.be
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® Integrates STM32 microcontroller IP and enhanced Semtech radio (based on Semtech SX126x))
on one chip

® Ready to connect to LoRa® and other low-power Wide-Area Networks worldwide

® Supported by ST’s rolling 10-year longevity commitment for industrial products
® available in a Smm x Smm UFBGA73 package
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STM32 System on Chip
|

o LoRaWAN
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* Coming soon
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Packet Broker

Youtube-Link: https://www.youtube.com/watch?v=YeezL6tQ3Qs&feature=youtu.be
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Packet Broker

ow does it work?

LoRawan

NETWORK
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LoRaWAN from Space

Youtube-Link: https://www.youtube.com/watch?v=iwocS YupdlQ&feature=youtu.be
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LoRaWAN from Space

® https://lacuna.space
® Zirkular polarisiert

® Spezielle Antennen
notwendig!
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® Global Join Server Announcement by The Things Industries
® The Things (Enterprise) Stack - V3

® Announcing STM32 System on Chip

® Interoperability with Packet Broker

® LoRaWAN from Space
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Tiny Machine Learning
TinyML for All Developers with Edge Impulse

Edge Impulse launches TinyML as a service to enable machine learning for all
embedded developers with open source device SDKs.

— Sponsored by Edge Impulse

24 days ago - Machine Learning & Al / Sensors
® push-ups
® walking "
® jumping
® standing 5
L5 3
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Tiny Machine Learning

I Sheep activity tracker

THE THINGS
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Tiny Machine Learning

I Extracting features
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Training two models
O .-
LOSS
O ..
CLASSES L
o i

Neural network classifier Anomaly detection
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Tiny Machine Learning

I Conclusions back to TTN

Sample for four seconds
Classify
Result differs? Message.

Sheep is walking

—

Karin Willers | TTN Conference 2020

THE THINGS

INDUSTRIES

THE THINGS
CONFERENCE

al

THE THINGS

NETWORK
M UNI CH




Tiny Machine Learning

Device

80MHz Cortex-M4F processor
128 KiB RAM

SX1276 LoRa radio

Time to analyze 1 second of activity data
(classification + anomaly):

0.008 seconds
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Tiny Machine Learning

CONFERENCE

Demo time

Bring out the sheep!
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® Reactive and intuitive web interface compatible with PC, smartphone and tablet

¢ Command line interface equivalent if it’s your preferred taste

¢ Simple choice of the LoRa® forwarder among:
®  Wifx packet-forwarder based on the Semtech packet-forwarder
¢ ChirpStack Gateway Bridge
¢ LORIOT packet-forwarder

® Management and monitoring of the forwarder to ensure maximum uptime

® Secure and reliable remote system update

® Performance diagnostic and anomaly tracking tools

® https://www.lorixone.io/de/news/new-lorix-os-release-candidate-ready-testing
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LORIX OS5

W/irx LORIXMANAGER

3]

Dashboard

System

Information

Regional settings

Resources

Update

Logs

Network

LoRa

R -

Q@

System | Information

Operating system

Distribution

Release version

Release date

Kernel

Release notes

License information

Legal notice

© 2019 — Wifx Sar!

LORIX OS (Wifx LORIX family products operating system)

0.4.0-rc (Durren)
9096b74.dirty

Wifx LORIX
family products
operating system
( )

Date: 21 December 2019, 18:53:07
Machine: lorix-one-256

System informat s of: Sun Dec 22 16 52 UTC 2019
System load: Memory usage:
Usage on /: Local users:

You are running the latest version
Last checked the 2019-12-22T15:25:46Z

RELEASE NOTE: This is a "release-candidate" release version
Please note that this is NOT considered as a stable
and production ready version. Bugs or instabilities
may occur and should be reported by e-mail to red@wifx.net

lorix-one-0dbb93:~$ sudo manager system info

Password:

SYSTEM INFORMATION

- Serial: fcc23dfffeadbbo3

- Date and time: 2019-12-22 16:37:04.875578693 UTC m=+0.102110960
- Uptime: 2h18m40s

- Temperature: good
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LORIX OS

Change forwarder

Forwarder

Wifx packet forwarder

N

(;3 ChirpStack Gateway Bridge

" ¥, LORIOT packet forwarder

CANCEL APPLY
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LORIX OS5

X LORIXMANAGE

Dashboard
System | Update *=™
System ~
Information [ ] o Select your update
Regional settings [:+]
Resources ~
v0.4.0-rc (Diirren)
R e Released the 21/12/2019 & 19:53:07
Logs =
@ vour system is up to date
Network v You can still perform a manual update
LoRa ~

© 2019 — Wifx Sar

Addre: Netmask / prefix
24 manual

v

link-local

2 admin v H

OFFICIAL MANUAL

@ Connected

CANCEL
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LoRa 2.4Ghz

SKU = Stock Keeping Unit

= Artikelnummer

Global SKU

but shorter range

THE THINGS
CONFERENCE
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A Step Toward Autono

The Maritime Ecosyst
Solution providers fror
Manage, supply, servi

Reduce cost of operatio
compliance, whi !
land and sea
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TTN Conference Program

THE THINGS
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LORAWAN THEATRE THE THINGS STAGE
‘CRAND OPENING

‘CONDITIONS THAT DRIVE LORAWAN ADOPTION

LORAWAN: THE RIGHT CHOICE, THE RIGHT TIME.
WHATS NEXT2 'DESIGNING SAFE AND THIN PRINTED BATTERIES.
DoKNA MOORE FOR HIGH VOLUME 10T APPLICATIONS.

‘WE DON'T LIVE IN AN IDEALWORLD 50 WHY

'DOES MY DATASHEET2

HARDWARE DEVELOPMENT & PCB DESIGN 101
LORAWAN ANDTHE IOT: THE PERFECT MATCH oot ol
‘CHALLENGES WHEN DELIVERING FULL SERVICE
ouvienseisn 10T SOLUTIONS
THEWORLD'S FIRST LORA-ENABLED ‘GLOBAL RADIO CERTIFICATION
SYSTEM-ON-CHIP MARKUS RIDDES.

EIAMIN OUILLOUD —
THE 0T ENABLER
HENRY HUANG

'HOW TO ENSURE LORAWAN QPERATOR LOWEST
~ TOTAL COST OF OWNERSH

‘SUHPLIFTING MANAGEMENT OF LORAWAN AND.

EVOLUTION OF THE LORAWAN SPECIFICATIONS -
HOW SENSORS CAN INNOVATEON

Aupa vEoIn ENGINEERING AND SERVICE PROCESSES

PANEL LORAWAN NETWORKS SUSCIPIBLEYO HACKIG:

HUMBLE BEGINNINGS, AMBITIOUS PLANS ‘COMMON SECURITY FROMEMS AND HOW T0 DETECT THEM

REVOLUTIONIZING THE COLLECTION OF WASTE

MICHAEL WICTOR

Break

REGIONAL PARAMETERS & GLOBAL
TioNS

REGULA
TACKLING PROBLEMS WITH CAPITAL, USING HSHS AT SCALE
RESOURCES AND COLLABORATION STEFAN UINDGREN
ALEXIS HOUSSOU £ WIENKE GIEEEMAN

s LORAWAN TRANSFORMING INDUSTRIES &
INNOVATION

10T FOR CHALLENGING ENVIRONMENTS :
ELECTRICAL GRID, REMOTE AREAS AND ANIMALS T —
Lich MuSTATA i HaTHoeR

FARMBEATS: A1, EDGE & 10T FOR AGRICULTURE 10T -THE GREAT LPWAN MARATHON

RANVEER SHANDRA

THE THINGS STACK. PEERING, ENHANCED SECURITY,
DEYICE CLAIMING AND MORE BEAUTIFUL STUFF

‘CLOSING OF THE FIRST DAY

LoRaWAN

LORAWAN THEATRE THE THINGS STAGE

OPENING DAY 2

LORA AND LORAWAN HARKET UPDATES
ALsTAR FULTON

FIWARE AND LORAWAN
i

"THE FINAL FRONTIER: LORA CONNECTIVITY ‘SMART CITIES & CONNECTED PLACES
EVERTWHERE CATHERINE MEMANUS
Ro® SPURRETT =

2.4GHZ LORA OF THE SEAS
L TIHE UNCOVERING THE SYMBIOTIC RELATIONSHP |
/HY LPWAN SECURITY BELONGS T0 LPWAN 15 NOT A RED OCEAN MARKET
THE COMMONS PAUL PINAULT
WELANIE RIEBAGK -
s KEY CONCERNS AND BARRIERS 10 DEVELOP
SUCEESSFUL 10T PROJECTS
WHY GO FOR A CUSTOM SPECIFIC HARDWARE?

FIRESIDE CHAT - EVOLLTION & ADOPTION OF
'NOVEL TECHNOLOGIES

‘CIRCULARLY POLARIZED ANTENNA FOR
LORAWAN FROM SPACE AND MORE
FABIEN FERRERD

LORAWAN, MIXED WITH BLE, IS THE PERFECT RECIPE
FOR EXTENDING YOUR COLE CHAIN APPLICATIONS. Peaek
"THE INTERNET OF THINGS TO THE INTERNET ADEEP DIVEINTOMQIT 5

PATA FLORIAN RASGHBIGHLER

DAVID SIMMONS
oo BOSCH AND LORAWAN MAKE CITIES SMART

LORAWAN STARTUP GPPORTUNITES & PLACIHG Tt st
Soatk BETS REMOVING BLIND SPOTS AND THE NEED TO
ADAW bEzION SIMPLIFY 10T
(OPEN FECHNOLOGY FO SLISTAINABLE DEVELOPMENT
SHUVANG ZHOU

‘GET SMARTER ABOUT SMART BUILDINGS
M BEMILE

'WISBLOCKS: BUILDING LORA NODES CAN BE

ASEASY AS IKEA

INSIGHTS IN AUTOMATED LONG.-TERM TESTING OF 0% SEMAGE CLIANING COSTRBUCTION

LORAWAN SENSORSTO REDUCE SCALE-UP RISKS E——

ALES RAIMGNDI 6 SCHEKES FATEH L LT —

~ADDING INTELLIGENCE TO YOUR BEEPBASE - OPEN SOURCE BEEHIVE MONITOR.

LORAWAN DEVICES e

AN JONGEOON

HELPING INDUSTRY TO SET NEWWORLD RECORDS

‘CLOSING OF THE THINGS CONFERENCE

AMSTERDAM | January 30 - 31 2020
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TTN Workshops I

THE THINGS
CONFERENCE

BUILDING YOUR LORAWAN NETWORK THE
RIGHT WAY |

A PRACTICAL GUIDE TO LORAWAN NETWORK.
PLANNING.

RAK WIRELES:

CARRIER-GRADE GATEWAY DESIGN
CONSIDERATIONS FOR OPERATORS.

[—
TEKTELIG

SEMTECH'S CLOUD SERVICES: CREATING A
SMOOTH AND STREAMLINED PROCESS FOR
LORA-BASED DEVELOPMENT

SEMTECH

REGULATORY APPROVAL FOR RADIO DEVICES

AN ENVIRONMENTAL MONITORING LORAWAN
SOLUTION FOR THE NON IT CROWD

RAK7246 + WISBLOCKS (RAKA4S004RAKI90T)
+TIN+ UBIDOTS

DEVELOP YOUR OWN LORAWAN DEVICE BASED
ON AN IMST'S ARDUINO PLATFORM AND
CONNECT I TO THE THINGS NETWORK

'SENSOR INSTALLATION AND ON-BOARDING
EASY AS PIEWITH BOSCH PARKING LOT
SENSOR

Alsenctr oyt Sar Mrsche
BoscH

ENABLE SECURITY IN MURATA ABZ MODULE
WITH TRUSTED OBJECT LIBRARY (TO-PROTECT)

BRIDGING BLE TO LORAWAN - EXTENDING.
YOUR LPWAN NETWORK TO INCLUDE BLE
SENSORS

ork e & £ i
LAIRD CONNEGTIVITY

FEATURES AND BENEFITS OF MIKROTIK LORA
GATEWAY

10T MADE (SUPER| SIMPLEWITH AZURE 10T
CENTRAL AND 0T PLUG AND PLAY

e e
MICROSOFT

'SETTING UP YOUR LORAWAN NETWORK AND
CONNECTING TO THE OKDO CLOUD

AMSTERDAM | January 30 - 31 2020

Karin Willers

THE FINAL FRONTIER: LORA CONNECTIVITY
EVERYWHERE

LAGUNA SPACE

WHAT QUESTIONS TO ASK TO SELECT THE
IDEAL BATTERY

RADIO PLANNING; SIMULATE LORAWAN
GATEWAY COVERAGE

TN APELDOORN

ENERGY SOURCING FOR A FUTURE-PROCFED
LORAWAN DEVICE

WHAT QUESTIONS TO ASK TO SELECT THE
IDEAL BATTERY

ANTENNA TUNING FOR YOUR LORAWAN
DEVICE

UNIVERSITY COTE D'AZUR

LoRaWAN

JANUARY 30

PARALLEL SESSIONS

SYSTEMS INTEGRATORS VOICING CUSTOMER
NEEDS: WHAT IS LACKING FOR FAST, CHEAP.
AND SUSTAINABLE DELIVERY AT SCALE?

THE THINGS INDUSTRIES, DEUTSGHE BAHN.
CAPGEMINI

END-TO-END SECURITY USING SECURE
ELEMENTS ANDTHE THINGS INDUSTRIES JOIN|
SERVER

T
THE THINGS INDUSTRIES & PARTNERS

THE THINGS STACK DEEP DIVE
HOW TO SET UP YOUR PRIVATE LORAWAN
NETWORK SERY ER

THE THINGS INDUSTRIES

LORAWAN CERTIFICATION

Dersi e
LORA ALLIANCE

LoRaWAN

TTN Conference 2020

THE THINGS

NETWORK
M UNI CH

31



TTNWorkshops I

THE THINGS

NETWORK

THE THINGS M UNICH

CONFERENCE

LoRaWAN

SETTING UP YOUR LORAWAN NETWORK AND
CONNECTING TO THE OKDO CLOUD

OKDO & ALLTHINGSTALK

PUSHING DATA FROM TTN TO INFLUXDB THE
EASY WAY

Dousimmars
INFLUXDATA

ASSETTRACKING REFERENCE DESIGN KIT
WORKSHOP

BUILD A WIRELESS SENSING APPLICATION

REGULATORY APPROVAL FOR RADIO DEVICES

ceTECOM
PAX COUNTER

10T MADE (SUPER) SIMPLEWITH AZURE 10T
CENTRAL AND IOT PLUG AND PLAY

e B
MICROSOFT

ENABLE SECURITY IN MURATA ABZ MODULE
WITH TRUSTED OBJECT LIBRARY (TO-PROTECT)

amon Thoga i

MURATA

'SENSOR INSTALLATION AND ON-BOARDING
EASY AS PIEWITH BOSCH PARKING LOT
SENSOR

Aeaner Pabanukon & e
BoscH

BRIDGING BLE TO LORAWAN - EXTENDING
YOUR LPWAN NETWORK TO INCLUDE BLE
SENSORS.

LORAWAN IN COMBINATION WITH A FULL
STACK PYMESH

DEPLOYING AN OFFLINE PRIVATE LORAWAN
NETWORK

AMSTERDAM | January 30 - 312020
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ENERGY SOURCING FOR A FUTURE-PROOFED
LORAWAN DEVICE

‘THE FINAL FRONTIER: LORA CONNECTIVITY
RYWHERE

LAGUNA SPAGE

THE THINGS INDUSTRIES JOIN SERVER &

DEVICE CLAIMING

SECURE AUTHENTICATION FOR LORAWAN WITH
SAMR34+ATECC608A AND THE THINGS
INDUSTRIES JOIN SERVER

MICROCHIP

CONNECTING TEKTELIC DEVICES TO TTN IN 2
SIMPLE STEPS

TEKTELIC

RADIO PLANNING; SIMULATE LORAWAN
GATEWAY COVERAGE

TIN APELDOORN

PARALLEL SESSIONS

REALIZING SMART CITIES WITH LORAWAN

INDUSTRIES & PARTNERS

2.4GHZ LORA

WILHELMSEM, SEMTECH,
MULTITECH,
THE THINGS INDUSTRIES

LORAWAN & EDUCATION

BIRMINGHAM CITY UNIVERSITY

THE FUTURE OF THE THINGS NETWORK

Wk Giaema, LornaCoulae, Ganola Cosoe
THE THINGS NETWORK COMMUNITY
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Quellen

® https://www.youtube.com/watch?v=TIMUWyARY sw&feature=youtu.be
#1 - Global Join Server Announcement by The Things Industries

® hittps:// www.youtube.com/watch?v=UOnTO5SNVWIU &feature=youtu.be
#2 - The Things (Enterprise) Stack — V3

® https://www.youtube.com/watch?v=wZJ2SKG8VJ4&feature=youtu.be
#3 - Announcing STM32 System on Chip

® hittps://www.youtube.com/watch?v=YeezL6tQ3Qs&feature=youtu.be
#4 - Interoperability with Packet Broker

® hittps://www.youtube.com/watch?v=iwocS YupdIQ&feature=youtu.be
#5 - LoORaWAN from Space

® https://www.thethingsnetwork.org/
® https://www.lorixone.io/de
® Eigene Fotos
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