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Real-time analytics meets gaming

? Fabric Zone
e JE
o %) ()

)

Gaming Zone ) Observation Zone

&

Gamer
Webcam decpFace Eventstream Eventhouse Semantic Model Report
f [ ] 1
mSg
Ll
Event Hub
Python

DATENwe

platform
impulse




DATEN ws ﬂ%ﬁgg




8 a0 c —p
.'.'

"rru..-"““.’""‘-‘-"-ﬂhﬂ-oa‘ddlon

| LI peppp—

DATEWws | petian




The Challenges
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LEGO SPIKE APP

w= LEGO Education SPIKE - 3.6.0
Datei Hilfe

X

& D

T
19

o &

Startseite

Erste Schritte

Lerneinheiten

Baven

Meine Projekte

Zuletzt verwendete Projekte

+

Neues Projekt

s G
=

RhinoBlockTest

vor 7 Stunden

BridgePy

vor einem Monat

RhinoPy

vor einem Monat

" G
e =

RhinoBlock

vor einem Monat

Der Motor

vor einem Monat

Der Farbsensor

vor einem Monat

ALLE ANZEIGEN

s )

Der Abstan:

vor einem |



LEGO SPIKE APP

¥ LEGO Education SPIKE - 3.6.0
Datei Hilfe .
Datei
@ RhinoBlockTest : X
Motoren @

Verbinden

MOTOREN

® Aw lasse (Ow o Umdrd

w= LEGO Education SPIKE - 3.6.0

Hilfe

BridgePy RhinoBlockTest

o
FrIEGING Verbinden
LicHT o . 2 SPIKE Prime Hub - Listener v1.8
@ A somwenoo e g | O e 3 ========s=========ssssssssss=ssooas
K:G @ PP o [ @ 5 Do 4 stdin via uselect.poll(5@ms) + readline.
5
6 Anderung gegeniiber v1.7:
CrpenssE 7 - poll(50) statt poll(@): warte aktiv auf stdin-Daten bis 50ms
8 (verhindert Edge-Event-Verlust bei schnellen BLE-Lieferungen)
A+ stoppe Motor ® Y =il 9 - Heartbeat alle ~2s
ST Ae lasse ©) w @ Umdrehungen =  laufen @ B v starte Motor ) » i? e
smgm Bewegung G ez (& 12 import hub
13 import motor
[ ] 14 import color_sensor
OPERATOR... 15 import distance_sensor
- 16 import force_sensor
17 import color
18 import time
19 import json
20 import sys
21 import uos
22
23 # Non-blocking stdin via uselect
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LEGO SPIKE Python docs

Documentation » LEGO Spike Python API v3

@ik@%i’

API
This Page
Show Source

Quick search

Go

LEGO Spike Python API v3

This documentation of the LEGO Spike API (v3) for Python was autogenerated frc
selves generated from parsing of the official LEGO help documents at https://spik:
python. Thus, while they should be generally correct and complete, some errors o
sues to the GitHub repository.

« API
o color
o color_sensor
o color_matrix
o device
o distance_sensor
o force_sensor
o hub
o hub.button
o hub.light
o hub.light_matrix
o hub.motion_sensor
o hub.port
o hub.sound

https://jvolkening.github.io/lego-spike-python-v3-docs/index.html



https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
https://jvolkening.github.io/lego-spike-python-v3-docs/index.html
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Power Bl Triggered Robots

Translytical to the 3rd Dimension
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How it works

1. Physical Zone
SPIKE Prime Robot

2. Local Agent (Python)
on Windows PC

Poll Database
for Jobs

B *
Atomically Claim Job
BLE
v

f Upload Program
=3  to Hub via BLE

¥

Start Program &
Monitor Execution

\/

*==  Capture Telemetry

o (print Output)

\/

Update Job Status
Status & Results 0 ( JZb Run)

l

((

Bluetooth LE (BLE) o
</>| MicroPython Program

print() Output (Telemetry)

® 0D &E ®

™S |

(sQv)

SQL Database
(Source of Truth)

(L

Job Queue (Jobs)

Job Runs (Status)

Robot Registry

Heartbeats

Event Log

Configurations

Platform & Data

Eventstream
(Telemetry)

%

Real-time Telemetry
from Agent

|

KQL Database
(Logs)

Telemetry Flow (Eventstream)

3. Microsoft Fabric Zone (Cloud)

—>

Power Bl

(Visualization & Control)

——
4

Reports & Dashboards

User-Defined Function (UDF)

Create Jobs & Write
to SQL Database

I

8 User / Operator

J

DATEN we

platform
impulse



OPERATOR

D N a m e ¢ timestamp_utc combo_on_press stop_on_press C H AN G E
512012026 22549 PM ST— T PROGRAM
512012026 22544 PM o :
512012026 225:39 PM T ; . Motor, For
512012026 225:36 PM
512012026 2:25:36 PM
5/2012026 225:34 PM
512012026 22534 PM icoot - :
| I | RO b O Re p O rt 512012026 21309 PM : \
5/2012026 21309 PM . 4 combo_on_press
512012026 21307 PM — y Motor, Force ‘
512012026 21303 PM —_—
512012026 21303 PM
5/2012026 21302 PM
512012026 21302 PM
inle 5/2012026 212:53 PM DeviceNotiicationSxS:, MU Battery. Motor. Motor’ Fo
P RO b O Repo rt 5/20/2026 2:12:48 PM 5 oy " turn_on_press
512012026 212:43 PM ot s 4 or
5/2012026 21238 PM y XS AU, Battery’ Motor’ Wotor’ For
512012026 21233 PM
512012026 21230 PM
512012026 21230 PM
512012026 21228 PM
. 5/2012026 21228 PM
R b E t h @ 5/20/2026 21137 PM
O O Ven Ouse LA 5/2012026 211:32 PM
5/20/2026 21127 PM
5/2012026 21122 PM
512012026 21121 PM
512012026 211:17 PM
512012026 211:12 PM
5/2012026 2:11:09 PM
R b h @), 5/20/2026 2:11:09 PM
O OEVe nt Ouse LA 512012026 21107 PM
5/2012026 21107 PM
512012026 210:12 PM
512012026 210:12 PM

stop_on_press

-
RoboDB .L@ﬁ ) File Edit Selection View Go Run - & S .~ ¢ B0 Ad - a x
saL @ % robodb_agentpy X # turn_on B~ ) =
C > Usel > OneDrive > ke e Python Code > % robodb_agent
2 RoboDB Local Agent
& 3]  ==================
& RoboDB % s
‘LA Pollt die Fabric-SQL-DB "RoboDB" auf neue Jobs (status='pending'), claimed sie
oS atomar, fuehrt das zugehoerige Hub-Programm via run.py aus und schreibt den
& 7 Status zurueck.
% Architektur (vgl. project_robodb_architecture):
. . T 1€ pending -> claimed -»> running -> (done | error)
p ro bo I n Stru Ctl O nS .L@A @ 11 Cloud-UDF inserted | lokaler Agent (diese Datei)
-_— ® 12 v
—" 1 atomic claim per
g 14 UPDATE TOP(1) ... OUTPUT inserted.* (CTE-Form)
15
‘ 16 Auth: ActiveDirectoryServicePrincipal gegen den TDS-Endpoint der Fabric SQL DB.
. i 1 Konfiguration ueber Environment-Variablen (siehe .env.example). =
*
9 .
robo_events % G o
2 python robodb_agent.py
g;, 2 python robodb_agent.py --once # genau einen Job, dann Ende
python robodb_agent.py --agent-id robl # ueberschreibt AGENT_ID-EnvVar 1
53 proLems @) OUTPUT  DEBUG PORTS ] A+~D W -~ | I3 %
* PS C:\Users\artur>







Power Bl Triggered Robots
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Build a LEGO Robot

-~ ication

File Help

X

(M Home
£ start
B units

@ suild

Break Dancer CNC machine Delivery Cart

sdays ¢¢ @
sdais z9 @
sdeys &¢ @

Q My Projects
gyt

Driving Base 2 Driving Base 3

sdals g @
sdeys v/ @
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Pybricks

v

<«

Pybricks X +

C 2% httpsy//pybricks.com

m Pybricks

Code®  Get Started

Pybricks

Robotics made easy

‘ © Start coding with Blocks & Python! ‘

b [ o]

xemptepy X

Trom pybricks.ev3devices import Motor

2 from pybricks.parameters import Port
from pybricks.tools import wait

1

3

s

5 # Initialize a motor at port A
6 example_motor = Motor(Port.A)
7
8
9

# Make the motor run clockwise at 500 degrees per second L
exasple_motor. run(500)

11 # wait for three seconds
12 wait(3000)

14 # Make the motor run counterclockwise at 500 degrees per second

15 example motor.run(-500) o

Coding for LEGO® hubs Complete compatibility

Pybricks is Python and Block coding for smart
LEGO® hubs. Run programs directly on the

Pybricks runs on LEGO® BOOST, City, Technic,

MINDSTORMS®, and SPIKE®. You can code

" ol
Documentation®

using Windows, Mac, Linux, Chromebook, and

hub, and get full control of your motors and
Android. to additional features like block codinﬂ.

= o X

* BB O V@

Projects Communityd Pricing

motor » Yol ) - (s

Now with block coding!

Pybricks is now more accessible than ever.
Python coding is free and open source, while
supporters of the project get exclusive access

platform
impulse
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Pybricks

v

O
o]

E Pybricks Code

Appearance
(O DarkMode @
Use Ctrl-+ and Ctrl-- to zoom
Firmware
© Install Pybricks Firmware

o Restore Official LEGO®
Firmware

Help
© Welcome Tour
® Example Projects
@ Support™
3% Bug Reports &7

App
® Install as App
&3 Check for Update
L Try New Beta Features 7
© About

Ready for offline use.

x o+

> C 2% httpsi/code.pybricks.com

agentpy X

97

100
lel
102
1e3
104
105
106
107
1e8
109
110
111
112

# Sensors
distance = None
color = None
force = None

# Distance: Port F
try:

distance = UltrasonicSensor(Port.F)
except Exception:

distance = None

# Color: Port B
try:

color = ColorSensor(Port.B)
except Exception:

color = None

# Force/Pressure: Port A
if ForceSensor is not None:
try:
force = ForceSensor(Port.A)
except Exception:
force = None

kbd = poll()
khd.register(stdin)

S installieren ¥ B B O = g

E pybricks

# / Pybricks Documentation

Pybricks Documentation

Pybricks” is Python coding for smart LEGO®
hubs. Run MicroPython scripts directly on the
hub, and get full control of your motors and
Sensors.

Pybricks runs on LEGO® BOOST, City, Technic,
MINDSTORMS®, and SPIKE®. You can code
using Windows, Mac, Linux, Chromebook, and
Android.

Click on any device below to see its
documentation. Use the menu on the left to
find documentation for additional modules. You
may need to click the = icon above to reveal
this menu.

Programmable hubs

DATEN s | pistian,



loT Hub

v A Marketplace - Microsoft Azure X +

« 2> C 25  https://portal.azure.com/#view/Micrasoft_Azure_Marketplace/MarketplaceOffersBlade/searchQuery/iot%20hub/searchinitiatedFrom/plusNewBladeSearchContext/selectedMenultemid/ho...

Microsoft Azure

Home > Create a resource

Marketplace

Get Started
Service Providers

Search with Al

Management

Private Marketplace

Private Offer Management

My Marketplace

Favorites
My solutions
Recently created

Private plans

Categories

Internet of Things (53)
Analytics (27)

Machine Learning (8)
Infrastructure Services (7)
Al Apps and Agents (6)

IT & Management Tools (5)
Security (4)

Databases (3)

Integration (3)

|2 ot hub

[] Azure benefit eligible only @ [ ] Azure servicesonly [ | Free trial

2 Search resources, services, and docs (G+/)

I o Copilot

x Pricing : All X

4, New! Get Al-generated suggestions for 'iot hub’ suggestions

Showing 1 te 20 of 55 results for 'iot hub'. Clear search

loT Hub

Microsoft

Azure Service

Connect, monitor and manage loT
devices

Create v/ v

Azure Stream Analytics on
loT Edge

Microsoft

Azure Service

Deploy near-real-time analytical
intelligence to oT Edge devices

Azure loT Hub Device
Provisioning Service

Microsoft
Azure Service
Seamless, zero-touch registration of

devices to loT Hub with security that
begins at the device and ends with...

Create ~v <@

SIEMENS

Insights Hub VM

Siemens DI Software

Virtual Machine

Insights Hub is an industrial 1oT as a
service solution with advanced
analytics and Al

Starts at

@

Device Update for loT Hub

Microsoft

Azure Service
Securely and Reliably update your

devices with Device Update for loT
Hub.

Create v v

N -
b4
Keyfactor Command for loT

Keyfactor, Inc.

Saas

Command for 10T allows
manufacturers to build high-
assurance identity throughout a...

Operating System : All >

uxdiot for loT Hub

Device Insight GmbH

Azure Application

uxdiot lets you directly connect your
web application to your loT devices
through loT Hub

Starts at
€68.873/month

Create <

Haghty

HighByte Intelligence Hub

HighByte
Container
Collect, model, and stream ready-to-

use industrial datasets to Microsoft
Fabric

Starts at

Publisher Type : All X

f € Free rial B
b |

Tartabit loT Bridge

Tartabit, LLC.

Saas

Bridge LPWAN & LWM2M devices
quickly to your Azure services to
build world class loT salutions.

Starts at
€85.324/month

Subscribe ~~ v

€ Free trial

loT Bridge for Azure

Cirrus Link Solutions

Virtual Machine

OT Data Ingestion For Data Madels in
Azure Digital Twin and real-time
Updated to Azure Data Explorer

Starts at

G x & B O

&1 Marcus.Wegener@bior

Product Type : All <

REPORTINGIMPULSE GMBH (IHI

Publisher name : Al

BB Tile view

Industrial loT Quick Start

QOvotrack

Azure Application

Deploy complete loT infrastructure
for industrial devices in minutes.

Price varies

Create <

X

crosser

Crosser |oT Connectivity &
Streaming Analytics

Crosser
Azure Application
Connect, Analyze and Act on

streaming data with an all-in-one and
low code platform

Is Marketplace helpt

X

platform
impulse



loT Hub

~ M 10T hub - Microsoft Azure X + — a9

« -5 C %  https://portal.azure.com/#view/Microsoft_Azure_lotHub/CreateloTHubBlade/selectedLegacyPlanld/Microsoft.lotHub/legacyPlanid/Microsoft.lotHub/offerld/Microsoft. lotHub/_provisioning... % ¥ B o3 = 1

Home > Create a resource > Marketplace

T Copilot C 7 &1 Marcus.Wegener@bior...
. e REPORTINGIMPULSE GMBH (IHR...

loT hub - X

Microsoft

© Basics Networking  Management  Add-ons  Tags  Review + create

Create an |oT hub to help you connect, monitor, and manage billions of your loT assets. Learn mare

Project details

Choose the subscription you'll use to manage deployments and costs. Use resource groups like falders to help you
organize and manage resources.

Subscription * (@ Azure subscription 1 v
Resource group * (0 rg-iothub v
Create new

Instance details

IoT hub name * datenwg-legohut] \/l
Region * @ Germany North ~ ‘
Tier * Free ~ |

@ Free trial explores the app with live data. Trials cannot scale or be upgraded

later. b

Compare tiers

Daily message limit * @ | 8.000 (0 $/month) s

€ Free loT hubs are limited to one per subscription

< Previous Next: Networking >

DATEN ws
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loT Hub

v A datenwg-legohub - Microsoft /X + - a X

« -5 C 2%  https://portal.azure.com/#@|hrelmpulse.onmicrosoft.com/resource/subscriptions/7cc0a685-d4da-4d5¢c-9377-5¢1391413471/resourceGroups/rg-iothub/providers/Microsoft.Devices/lotHu... % ¥ B n ) = 1

Microsoft Azure O Search resources, services, and docs (G+/) l T Copilot a &1 Marcus.Wegener@bior...
REPORTINGIMPULSE GMBH (IHR...

Home > loT Hub

loTHub « m a datenwg—legohub # Yt - M8  Howdol troubleshoot issues with this oT Hub?  Summarize the properties of this IoT Hub.  Show me device metrics for this loT Hub. *
reportingimpulse GmbH (lhrelmpulse.onmicrosoft.. = loT Hub
. Search ¢« —> Move Delete Refresh A Feedback
+ Create 5% Manage view v -+ L ‘ v @ O A
1 A A i
| % Overview Essentials JSON View
D Name 1 Activity log Resource group (move) : rg-iothub Hostname : datenwg-legohub.azure-devices.net
" Rq Access control (IAM) Status i Active Tier : Free
[_] * datenwg-legohub P Location : West Europe Daily message limit  : 8.000
ags
Service region : West Europe Minimum TLS Version : 1.2
g P
# Diagnose and solve problems

Subscription (move) : Azure subscription 1

Events
Tags (edit) : Add tags
«iv Resource visualizer
See more
» Device management
Usage  Get started
> Hub settings
Show data for last: (1 Hour 6 Hours 12 Hours (] 7Days 30 Days )
> Security settings ~ Ve ys
> Defender for loT
> Monitoring N
loT Hub Usage Number of messages used ;?
~  Automation 1
140
Zu Tasks
= Messages used today: 275 w0
£ Export template
100
> Help = Daily messages quota: 8000 © 80
60
= loT Devices: 1 "
20
0
May 12 6AM 12PM UTC+02:00
« o » . Total number of messages used (Max), date... 126

Showing 1- 1 of 1. Display | auto ~~
count:

Add or remove favorites by pressing Ctri+shift+F Device to cloud messaies ﬁ Connected Devices ﬁ

DATEN s | pistian,



Azure loT Explorer

File Edit View Window Help
Azure loT Explorer (preview)

Home > loT hubs

() v0.15.16 has been released. Please click here to download
&% 1oT hubs
7 10T Plug and Play Settings

[ Notification Center

-+ Add connection (© Switch authentication method

datenwg-legohub s o
Host name
‘ datenwg-legohub.azure-devices.net [In
Shared access policy name
‘ iothubowner I
Shared access policy key
‘ e @ | [
Connection String

< | D

—> View devices in this hub

DATENwe
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zure loT Explorer

File Edit View Window Help
e loT Explorer (preview)

Home > datenwg-legohub > Devices

New () Refresh

Query by device ID...

Device ID

spikepe-01

(Y Add query palameter‘j

Status

Enabled

Connectio.

Connected

Authentica...

Sas

Last status

loT Plug and ...

Edge device

DATENwe
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Azure loT Explorer

File Edit View Window Help

re loT Explorer (preview)

Home > datenwg-legohub > Devices > spikepc-01 > Telemetry

[ | Stop li] Clearevents {} Simulate a device

[J Device identity
/ Telemetry You can monitor telemetry that the device sends to the loT hub

B4 Device twin
Consumer group

[ Telemetry

»{ Direct method
. [ Show system properties
= Cloud-to-device message - s s
‘-/J Receiving events...

5 Module identities
Tue May 12 2026 20:53:54 GMT +0200 (Mitteleuropiiische Sommerzeit):

7 10T Plug and Play components

DATENws | oo



Azure loT Explorer

File Edit View Window Help

re loT Explorer (preview)

Home > datenwg-legohub > Devices > spikepc-01 > Telemetry

[ | Stop li] Clearevents {} Simulate a device

[J Device identity
/ Telemetry You can monitor telemetry that the device sends to the loT hub

B4 Device twin
Consumer group

[ Telemetry

»{ Direct method
. [ Show system properties
= Cloud-to-device message - s s
‘-/J Receiving events...

5 Module identities
Tue May 12 2026 20:53:54 GMT +0200 (Mitteleuropiiische Sommerzeit):

7 10T Plug and Play components

DATENws | oo



Azure loT Explorer

# Azure |oT Explorer (preview)
File Edit View Window Help

e loT Explorer (preview)

Home > datenwg-legohub > Devices > spikepc-01 > Direct method (@) Successfully invoked method x
‘robotCommand’ on device
'spikepc-01" with response
_ {"status":200,"payload":
= ¢ Invoke method {"ok™true,"sent":
{"ecmd":"BEEP","freq":880,"ms":2
= 00}
' Device identity Di hod Y d direct methods to a d Direct methods h load, and confi bl t d method t t: v
irect metho ‘ou can send direct methods to a device. Direct methods have a name, payload, and configurable connection and method timeouts. 0 Notification center i)
3 Device twin 8:57:58 PM
Method name *
[ Telemetry robotCommand
< Direct method Payload
. {"cmd":"BEEP","freq":880,"ms":200}
= Cloud-to-device message
€% Module identities
P
7 10T Plug and Play components
Connection timeout in seconds
—C 10
Response timeout in seconds
O 10

DATENws | oo



Python Cloud Bridge

] File Edit Selection View Run Terminal Help « | ®as |3~
’E‘ EXPLORER % main.py X”
 SPIKE_FABRIC_ROBOT 1 # main.py
Q > _pycache_ 2 %
> venv 3 #.Pybr‘icks (Hub) -> PC -> Azure IoT Hub -»> (Fabric)
4 #%
3-9 > .\Tscode 5 # - Connects to hub via BLE using pybricks_link.PybricksLink
> sik 6 # - Forwards telemetry (JSON dicts) from hub to Azure IoT Hub
& O env 7 # - Receives Direct Methods from IoT Hub and forwards as JSON commands to the hub
e @ agent.py 8 #
% CloudToDeviceMethod.py 9  # Expected env vars (example):
B commands py 18 #  HUB_NAME=spike-81
o fia. le.env 11 #  IOTHUB_DEVICE_CONNECTION_STRING=HostMame=...;Deviceld=...;SharedAccessKey=...
config.exampl R
12 # TELEMETRY_HZ=08.2 # 8.2 Hz = every 55 (kept for consistency; hub already sends 5s)
g @ console_control.py 13 %
# iot_client.py 14  # Direct method name:
‘ % main.py 15 # robotCommand
@ pybricks_link.py 16  # Payload examples
E requirements.txt 17 #  {"cnd" +"HL Artur!"}
® testpy 18  # {"cmd":"BEEP","freq":880,"ms":200}
19 # {"cmd”:"DRIVE","left":3@,"right":30}
20 # {"cmd":"STOP","mode": "BRAKE"}
21
22 import asyncio
23 import json
24 import os
25 import signal
26 from typing import Any, Dict, Optional
27 o
28 from azure.iot.device.aio import IoTHubDeviceClient
29 from azure.iot.device import MethodResponse
3e
31 from pybricks_link import PybricksLink
32
33 from dotenv import load_dotenv
34 load_dotenv()
35
PROBLEMS ~ OUTPUT  DEBUGCONSOLE  |TERMINAL|  PORTS  AZURE  PLAYWRIGHT b eython +~ @M W -~ | I3 X
[-153.193, 4.78728, 9818.712], "heading_deg": 25.92617}, "type": "telemetry", "temperature_c": 29.806, "distance_cm": 9.8}'
HUB: b'{"battery": {"pct": null, “"current_ma": 213, "voltage_mv": 8182}, "color": {"color": "Color.NONE", "reflection": @, "ambient": @.2}, "force": {"pressed": false, "force_n": 0.0
, "distance_mm": -8.823}, "motors": {"arm_deg": 23, "leg_left_deg": 84, "leg_right_deg": -74}, "imu": {"angular_velocity_dps": [0.1167685, ©.368673, -8.16134], "acceleration_mg": [-1
43,6184, -4,78728, 9861.797], “"heading_deg": 26,15159}, "type": "telemetry", "temperature c": 29,086, "distance_cm": 9.9}"
HUB: b'{"battery”: {"pct": null, "current_ma": 217, “voltage_mv": 8182}, “"color”: {“color": "Color.NONE", "reflection”: @, "ambient": .8}, “force": {"pressed”: false, “force_n": @.@
, "distance_mm": -©.847}, "motors”: {"arm_ deg": 23, "leg_left_deg": 84, "leg_right_deg": -75}, "imu": {"angular_velocity dps": [0.1867685, ©.438673, -0.82134801], "acceleration_mg":
[-143.6184, -19.14912, 9852.223], "heading_deg": 26.37412}, "type": "telemetry", "temperature_c": 29.065, "distance_cm": 9.9}'
HUB: b'{"battery": {"pct": null, "current_ma": 217, "voltage_mv": 8182}, "color": {"color": "Color.NONE", "reflection": ®, "ambient": 8.8}, "force": {"pressed”: false, "force_n": 0.0
, "distance_mm": -0.847}, "motors": {"arm_deg": 23, "leg_left_deg": 84, "leg right_deg": -74}, "imu": {"angular_velocity_dps": [-©.62323151, ©.228673, -8.82134801], "acceleration_mg"
@ : [-155.5866, -19.14912, 9809.137], “heading deg"”: 26.60589}, “"type": "telemetry"”, “temperature_c": 29.124, “distance_cm": 9.8}'
HUB: b'{"battery": {"pct": null, "current_ma": 217, "voltage_mv": 8181}, "color": {"color": "Color.NONE", "reflection”: @, "ambient": @.2}, "force": {"pressed”: false, "force_n": 0.0
, "distance_mm": -0.847}, "motors”: {"arm_deg": 23, "leg_left_deg": 84, "leg right_deg": -74}, "imu": {"angular_velocity dps": [©.04676855, ©.438673, -0.09134004], "acceleration_mg":
g5y |7 ouTne [-146.812, -38.29824, 9835.467], "heading deg": 26.85325}, "type": "telemetry", "temperature_c": 29.865, "distance_cm": 9.8}’
> TIMELINE
X ®oho Ln 5, Col 25 B selected) Spaces:4  UTF-8 LF () Python &R venv(31210)

DATEN ws

platform
impulse



Fabric

~ gl powersl

« >

@

Home

L]

Copilot

®

Create

Scorecards

©

Onelake
catalog

m

Leam

®

Monitor

&

Real-Time

8

Workloads

=]

Workspaces

&
DataGrillen
2026

Power Bl

x  +

c 25  https://app.powerbi.com/groups/8bfea537-bf02-494e-9233-92f6002c1f04/list?language=en-us&experience=power-bi

Power Bl DataGrillen2026

<& DataGrillen2026 < @

-+ New item

Fg Newfolder —lImport~ I Migrate

Name Status
CloudToDeviceMethod

legohouse

|8  legohouse

legohub

SpikeRobot

SpikeRobot

Variables

Q Search

Type

User data fun...

Eventhouse

KQL Database

Eventstream

Report

Semantic mo...

Variable library

Task

Owner

Marcus Wege...

Marcus Wege...

Marcus Wege...

Marcus Wege...

DataGrillen20...

DataGrillen20...

Marcus Wege...

£ Create deployment pip:

Refreshed

3/1/2026, 1:41:20...

3/1/2026, 1:41:2...

Next refresh

N/A

eline

Trials activated:
14 days left

B Create app

* BB O =@

0 ®=z L 2 2@

&3 Manage access  £23 Workspace settings

Q Filter by keyword

Endorsement

Sensitivity

= Filter ~ = g

¥

Included in
app
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Fabric-E

ventstream

~ 1 legohub - Power BI x +

« > C =

legohub Q Search
@ Home
Home
83 C Refresh 00 Deactivate all Activate all F setalet  / Edit

Copilat Data «
Cge v Sources

1
= X legohub
Browse ~ Streams

https://app.powerbi.com/groups/8bfea537-bf02-494e-9233-92f6002c1f04/eventstreams/0fdd 1bea-47a4-47e9-a3c6-585b8c3c224flanguage=en-us&experience=power-bi

JF legohub-stream

~ Operators

No Operators

legohub

fj legohub-stream

S d; N
o ~ Destinations
© @, legohouse
Onelake
catalog
Leam
Monitor
feal Time Data preview Data insights
2 ] Hide settings £ Search
Workspaces 9
Data type
1] batte
& Json ~ e
DataGrillen2 {"pct":null,"current_ma":217,"voltage_mv":8181}
026 Last refreshed
12.05.26 21:27:19 {"pet"null,"current_ma":217 "voltage_mv":8182}
@ {"pet":null,"current_ma":215,"voltage_mv":8183}
legohub
{"pct":null,"current_ma":217,"voltage_mv":8185}
. {"pet:null,"current_ma":219,"voltage_mv":8186}
{"pet":null "current_ma":219,"voltage_mv":8180}
{"pet”:null "current_ma":217,"voltage_mv":8182}
] {"pet":null,"current_ma":217,"voltage_mv":8183}
Power Bl et null "current ma™217 "valtane my"A18R}

{"color""Color NONE","reflection"0,"ambient":0}

{"color":"Color NONE","reflection" 0,"ambient™:0}
{"color";"Color.NONE", "reflection™0,"ambient":0}

{"color":"Color.NONE","reflection".0,"ambient™:0.2}

{"color":"Color NONE","reflection”0,"ambient™0.2}
{"color":"Color NONE" “reflection™:0,"ambient":0}

{"color":"Color NONE","reflection”:0,"ambient™:0}

{"color";"Color NONE","reflection".0,"ambient":0.2}

FealnrnCalar NONE® "raflartinn®N "amhisnt™M

—/——b o) —
Q Active —

* & B O

Trials activated:
14 days left

0D ® & L 2 &

o Live v

L!”‘ legohouse

() Refresh
=1 Show details

force motors

{"pressed"false,"force_n":0,"distance_mm":-0.047} {"arm_deg":23,"leg_left_dec

{"pressed"false,"force_n"0,"distance_mm":-0.047} {"arm_deg":23,"leg_left_dec
("pressed"false,"force_n"0,"distance_mm":-0.047} {"arm_deg":23,"leg_left_dec
{"pressed"false,"force_n":0,"distance_mm":-0.047} {"arm_deg":23,"leg_left_dec
{"pressed"-false,"force_n"0,"distance_mm":-0.023} {"arm_deg":23,"leg_left_dec
{"pressed"false, “force_n".0,"distance_mm":-0.047} {"arm_deg":23,"leg_left_dec
{"pressed"false,"force_n"0,"distance_mm":-0.047} {"arm_deg":23,"leg_left_dec
("pressed"false, “force_n"0,"distance_mm":-0.047} {"arm_deg":23,"leg_left_de¢

Mrraceardfalca *farra ™0 "dictanca mm™-N N4} arm Aan™32 "lan laft dar
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Fabric - Eventhouse

v j legohouse - Power Bl

Copilot

®

Create

&

Browse

&8

Apps

2

Scorecards

Workspaces
%

DataGrillen2
026

18y
legohouse

)
legohouse

Power Bl

c (=

https://app.powerbi.com/groups/8bfea537-bf02-494e-9233-92f6002¢1f04/databases/cc7d8113-3dd6-4c3a-bfab-e655c7ec3559/table/LegoSpike?language=en-us&experience=power-bi

legohouse v

X s

Eventhouse Database Table

D Explore data (@ Getdata -~ (53 Query with code -

legohouse

@ sSystem overview

99 Databases

&3 Monitoring ®

Q Search

KQL databases

v G legohouse

(33 legohouse_queryset

v f@ Tables

v

> 8
> B

AN

AN

z

AN

AN

z

i LegoSpike

Ingestion Mappings
Update Policy
battery

color

force

motors

imu

type

temperature_c

Q search

B8 Database / Tables

Data Activity Tracker
@ ingestion: 365 rows
365

Last run: 21:32:48

May 09, 12:00 PM  May 10, 12200AM  May 10, 12:00 PM  May 11, 12:00AM  May 11, 12200 PM  May 12, 12:00AM  May 12, 12:00 PM

Data preview  Schema insights

battery v

{"pct“null,"current_ma":217,"voltage_mv":8219}
{"petnull,"current_ma":215,"voltage_mv":8218}
{"pct“null,"current_ma*:217,"voltage_mv":8218}
{"pctnull,"current_ma™:219,"voltage_mv*:8218}
{"pct”null,"current_ma":219,"voltage_mv":8217}
{"petnull,"current_ma":217,"voltage_mv":8215}
{"petnull,"current_ma":217,"voltage_mv":8216}
{"petnull,"current_ma™:213,"voltage_mv":8216}
{"pctnull,"current_ma™:217,"voltage_mv™:8215}
{"petnull,"current_ma":217,"voltage_mv":8215}
{"pctnull,"current_ma™:215,"voltage_mv":8215}
{"pet:null,"current_ma":217,"voltage_mv*:8214}

{"pet*:null,"current_ma":217,"voltage_mv":8213}

L3 157 [V B V2RV () IO VAR BT [Vl 5 RV 2

{"petnull,"current_ma®:217,"voltage_mv*":8213}
4 G

|@y Real-Time Dashboard [_3 KQL Queryset (i) Power Bl report |48 Anomaly Detector [ Notebook

/ LegoSpike

1H 6H 1D 3D 7D 30D

color v
{"color":"Color.NONE","reflection":0,"ambient":0.2}
{"color":"Color.NONE","reflection":0,"ambient":0.2}
{"color";"Color.NONE","reflection":0,"ambient":0}
{"color":"Color. NONE" "reflection":0,"ambient":0}
{"color":"Color.NONE",“reflection™:0,"ambient":0}
{"color":"Color.NONE","reflection":

"ambient”:0.2}
{"color":"Color.NONE","reflection":0,"ambient":0}
{"color":"Color.NONE","reflection".0,"ambient":0}
{"color":"Color.NONE",“reflection":0,"ambient™:0.2}
{"color":"Color.NONE" "reflection":0,"ambient":0.2}
{"color":"Color.NONE","reflection":0,"ambient":0.2}
{"color":"Color.NONE","reflection":0,"ambient":0}
{"color";"Color.NONE","reflection";0,"ambient":0.2}
{*color":"Color.NONE","reflection":0,"ambient":0.2}

@ Top 100 records from the last 365 Days, limited by the hot cache retention

Trials activated:
14 days left

Q Search keyword

force v
{"pressed":false,"force_n":0,"distance_mm":-0.( ®
{"pressed" false,"force_n"0,"distance_mm":-0.(
{"pressed":false,"force_n":0,"distance_mm":-0.(
{"pressed"false,"force_n":0,"distance_mm":-0.(
{"pressed"false,"force_n":0,"distance_mm":-0.(
{"pressed"false,"force_n":0,"distance_mm":-0.(

{"pressed"false,"force_n":0,"distance_mm":-0.(

istance_mm":-0.(

{"pressed" false,"force_n"
{"pressed" false,"force_n":0,"distance_mm":-0.(
{"pressed"false,"force_n":0,"distance_mm":-0.(
{"pressed" false,"force_n":0,"distance_mm":-0.(
{"pressed"false,"force_n":0,"distance_mm":-0.(
{"pressed"“false,"force_n":0,"distance_mm":-0.(
{"pressed"false,"force_n":0,"distance_mm":-0.( <
»

Interval: 12 hours - C

I
a
S
£
)
-1
a

e - R
= @

2 @

* B B O
0D ® s

& Analyze data with v

£ View files © Onelake v ([J Rename ( Edit schema (U Showi >

Table details

a
Compressed @ Original
Vv Onelake
Availability ©@ Disabled @
When enabled, all data in this
') table will be available in
Onelake.
Learn more
v Overview
Row count 508
Rows ingested last 24h 365
Schema last altered by  internal Streamin...
Last ingestion May 12,2026
Ingestion URI Copyurl O
Caching policy Unlimited
Retention policy Unlimited
v Related elements
Q Find by name = |+
No items to show
v
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Fabric - KQL

~ 1 legohouse - Power BI x +
« > C
legohouse

™) Eventhouse Database Queryset

Home
o o Copilot
Copilot
@ legohouse
Create @ System overview
£ 88 Databases
Browse
m &3 Menitoring
Apps
Q Search
swecards  KQL databases

© ~ [ legohouse

(L"f.ﬁ"uf (54 legohouse_queryset
m v @ Tables

Leamn

v @ LegoSpike

® s

Ingestion Mappings

Monitor
(=) > B3 Update Policy
‘Workspaces ANY battery

a2

& w color
DataGrillen2

e v force

LY M motors
legohouse

) AN imu
CY
legohouse T type

#‘ temperature_c

1

Power Bl

= o

%5  https://app.powerbi.com/groups/8bfea537-bf02-494e-9233-92f6002c1f04/databases/cc7d8113-3dd6-4c3a-bfab-e655¢ 7ec3559/embeddedQueryset/legohouse_queryset?language=en-us&experien... ¥t B 3} ‘

Trials activated:

D ® s L

X

Q search 14 days left
@ pnalyze datawith ~ 27 Editing ~
® Tab g + (=]
[> Run Cg Preview & Recall [ Share query |@y Save to Dashboard -~ <> KQL Tools 1= Export to CSV |l Power BI report { Add alert
1 LegoSpike
2 | top 1 by todatetime(ts) desc
3 | -project
4 ts = todatetime(ts),
5 hub = tostring(hub),
6 type = tostring(type),
7
8 temperature_c = todouble(temperature_c),
9 distance_em = todouble(distance_cm),
1@
11 battery_current_ma = toint(battery.current_ma),
12 battery_voltage_mv = toint(battery.voltage mv),
13 -
14 color_color = tostring(color.color), 7
15 color_reflection = toint(color.reflection),
16 color_ambient = toint(color.ambient),
17
18 force_pressed = tobool(force.pressed),
19 force_force_n = todouble(force.force_n),
f Table1 - Addvisual @ Stats Q) Search (D 2026-05-1219:34 (UTC) @ Done (0.1015s) # 1records © Hideemptycolumns [@ B3 A
ts Y ¢ hub ¥ type V temperature ¢ ¥V i  distance em ¥ i  battery current ma ¥ i  battery voltage mv ¥ i  color color ¥ color reflection ¥V color a
> 2026-05-12 19:24:34.000  spike-01 telemetry 29.124 9.9 219 8,180 Color.NONE 0 L“
=
=]
@
»
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Fabric — User data function

v 4l CloudToDeviceMethod - Power X + = (a) X
€ 2> G 25 https://app.powerbi.com/groups/8bfea537-bf02-494e-9233-92f6002¢ 1f04/userdatafunctions/9a707b7a-6d42-4212-8211-5e0c6 1dc4df0?language=en-us&experience=power-bi pd & B O = z H
CloudToDeviceMethod Q search Ea;;:::a(ed U @ 3 4 7 Ko 3
R common.home  common.edit £ labels developMode ~
Home
LS| &) labels.generatelnvokeCode v ¢ labels.manageConnection [[}§ labels.libraryManagement 70 labels.openVSCode v ¢g labels.publish
Copilot " y —
titles.functionsExplorer « 1 import datetime
® 2 import fabric.functions as fn "
Create Jx robotCommand 3 import json
4 import logging
D Fx beep 5 from typing import Any, Dict, Optional
Browse Fx text 6
7 from azure.iot.hub import IoTHubRegistryManager
m fx drive 8 from azure.iot.hub.protocol.models import CloudToDeviceMethod
Apps. 9
fx driveMs 10 udf = fn.UserDataFunctions()
Q 11
Scorecards fx curveMs 15 R e e
i stel 13 # IoT Hub invoke helper
S x step VO SR R e S R
Onelake 15 =
Sharss fx turn ALLOWED_CHDS = {
16 TEXT", "BEEP",
m fx stop 17 "DRIVE", "DRIVE_MS", "CURVE_MS", "STEP", "TURN", "STOP",
i 18 “ARM_MOVE", “ARM_TO", "ARM_HOLD", "ARM_STOP",
o fx armMove 19 "SET_STOP_DISTANCE", "SET_INVERT",
® 20 “MOVE_TO_DISTANCE",
Fx armTo 21 “TELEMETRY_NOW",
Mornitor 2}
Fx armHold
& -
e fx armStop 24  def _invoke_robot_command(deviceld: str, payload: Dict[str, Any], timeoutSec: int = 38) -> Dict[str, Any]:
25 if not deviceld:
()} fx setStopDistance 26 raise ValueError("deviceld is required")
27
Modspaces fx setinvert 28 if "cmd" not in payload:
(-] 29 raise ValueError("payload must include 'cmd'"
& fx moveToDistance 5 (Geay, )
DataGrillen2 e "
026 f telemetryNow 31 cmd = str(payload["cmd"]).upper().strip()
32 if cmd not in ALLOWED_CMDS:
@ 33 raise ValueError(f"cmd '{cmd}' is not allowed")
CloudToDev =
iceMethod 35 conn_str = "HostName=datenwg-legohub.azure-devices.net;SharedAccessKeyName=iothubowner;SharedAccessKey=m wrt i i ain (g melrmta s ogni » sala e ="
36 registry_manager = IoTHubRegistryManager.from_connection_string(conn_str)
37
38 method = CloudToDeviceMethod(
39 method_name="robotCommand",
Power Bl messages.testSessionlnactive (O labels.lastPublished: 02/27/2026 06:15:30 PM
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