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Empo
employees

Data +
intelligence

©

80B

Connected “things” by 2025
generating 180ZB of data

$130B

New monetization avenues
due to loT-related services

80%

Companies that increased
revenue as a result of loT
implementation

$100M

Average increase in
operating income (avg. 8%)
among the most digitally
transformed enterprises



However, loT projects are complex

79,

Security Complexity
loT poses unique security, privacy, Lack of IT/OT integration impedes
and compliance challenges efficiencies. Difficult to know

where to start

Heavy up-front investments
can be cost-prohibitive and
costs unpredictable

Siloed Data

Large portions of the business
are not digitized

Data is siloed across different
parts of the company



Unlocking the value of loT

The loT opportunity across industries

Energy

More efficient,
cleaner power, and
using less of it
across industries

Transportation
People and goods
moving reliably,
more safely, and
using less energy

Smart Cities
More sustainable,
prosperous, and
economically
competitive cities

Agriculture
Better yields and
higher quality with
fewer resources

Healthcare
Improved quality
and better
outcomes for
patients, anywhere

Manufacturing
Realize efficiency,
automation,
customer centricity
and tap into new
revenue sources
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Controls

Connected chillers come back online
9x faster than unconnected equipment,
avoiding more than $300,000 in hourly
downtime costs

MNET

Keeping farmers informed about when to
irrigate, how to control diseases, and how
to fight pests, has led to increased yields
of 30%, and a 20% reduction in water use

R Rolls-Royce

Rolls Royce provides maximize aircraft
availability by employing “power by
the hour” model; cutting fuel usage by
1 percent could save $250,000 per
plane per year



Your platform for building anything




NET Core 3.0: A full stack solution

Client Frontend

14 /
@ Q ASP.NET Core
blazor
« Blazor « MVC / Razor Pages
« Components  Web APIs
« SPA (JavaScript) « SignalR

« Security & identity

Backend

gRPC gRPC
S Worker

 Worker services
« gRPC



Also new in ASPNET Core 3.0

Simplitied shared framework
Blazor (server-side)

gRPC

Worker

[dentityServer

APl code generation
Endpoint routing integration
C# 8 In Razor & MVC

JSON

Windows service support
SignalR C++ client*

SignalR auto-reconnect, streaming

Event counters™

Certificate & Kerberos
authentication®

Performance

*Coming soon!



Let’s build an device provision app!

& c © @ localhost:4000/Device e ¥ vy IN DO ® =

Deviceprovision Home Privacy

Use this space to summarize your privacy and cookie use policy. Learn More. Accept

Device Registration History

Create New
RegistrationlD RegistrationDate
device2 8/29/2019 Details | Delete
TestDevice001 9/10/2019 Details | Delete
john001 9/10/2019 Details | Delete
Device Twin

© 2019 - Deviceprovision - Privacy



Understanding the Edge: Heavy Edge vs Light Edge

Cloud: Azure Heavy Edge Light Edge

An Azure host that

o A server with slots to insert CPUs, GPUs, and FPGAs or a X64 or ARM system that needs to be A Sensor with a SOC (ARM CPU, NNA, MCU) and memory that
Description spans from CPU to GPU

e} plugged in to work can operate on batteries
and FPGA VMs Ho i o 89 T
Cloud Consistent
Hybrid Server EEUETS PC class devices Gateway Smart Sensors + Ambient Al Sensors
- DataBox Edge
DSVM / ACI / AKS / g . -Video Gateway -Mobile Phones -Mobile Phones -Azure Sphere
- HPE - DataBox Edge - Industrial PC )
Batch Al -DVR -VAIDK -IP Cameras - Appliances
- Azure Stack
Wh
mojzlru"s CPU,GPUOr FPGA  CPU,GPU or FPGA CPU, GPU x64 CPU Multi-ARM CPU Hw acl\f;':rated CPU/GPU MCU




Automated Device Provisioning

1. Create the Enrollment list. ( Device
Management
System
ASP.NET Core A
(On Device)

\

\
=== —————=F—7

N
\

Device Provisioning
Service

@ o Enrollment list

Device

Bus

2. Return the device information.

Logic App



Provisioning with DPS

Device Provisioning Ao e o i
Service Registered device info

Registered device info Device te|emu
Business logic

: loT Hub
Device telemetry

p—

...etc .
Device INItial contiguration |ﬂSIghTS



A full stack application

<D

ASPNET Core

o
Orders
Workers



The frontend

- L
‘ ASPNET Core — orker
<~ od
Wcr)rkegl?s




The worker

Orders
Workers




WO rke r Se r\/l CeS Create a new ASP.NET Core Web Application

‘.NET Core -HASP NET Core 3.0 V‘

Emj P
m = Authentication

An empty project template for creating an ASP.NET Core application. This template does not have any No Authentication

« New Worker service template o

A project template for creating an ASP.NET Core application with an example Controller for a RESTful HTTP

[ ) B U | | d | O n g — ru n n | n g WO r |<e r service. This template can also be used for ASP.NET Core MVC Views and Controllers. Advanced

D Enable Docker Support

EEI Worker Service

(Requires Docker Desktop)
p rO C e S S e S An empty project template for creating a worker service.
Linux
@1 ‘Web Application

.
° M a y O r m a y n O-t h a ve e n d p O | n t S A project template for creating an ASP.INET Core application with example ASP.NET Core Razor Pages
content.

@ ‘Web Application (Model-View-Controller)

. . .
[ |—| O St | n \/\/ | n d O W S S e r \/ | C e S S Ste I l I d A project template for creating an ASP.NET Core application with example ASP.NET Core MVC Views and
/ / Controllers. This template can also be used for RESTful HTTP services. Author: Microsoft
urce: SDK

W@bJObS/ Contalners ?ublic class Worker : BackgroundService

° |ntegrates Wlth Con.ﬁguratlon/ private readonly Tlogger<Worker> _logger;

|Ogg|ng/ dependency |rUeCt|On public Worker{ILogger<Worker> logger)

{
_logger = logger;

¥

protected override async Task ExecuteAsync(CancellationToken stoppingToken)

i
while (!stoppingToken.IsCancellationRequested)

{
_logger.lLogInformation("Worker running at: {time}", DateTimeOffset.MNow);

await Task.Delay(1088, stoppingToken);
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Azure loT Edge

o
©
©
®
®

Move cloud and custom workloads
to the edge, securely

Seamless deployment of Al and
advanced analytics

Configure, update and monitor
from the cloud

Compatible with popular operating systems

Code symmetry between cloud and edge
for easy development and testing

Secure solution from chipset to cloud




loT pattern + edge

Azure loT Edge

Things

Azure loT Hub

1
L A
Cloud
gateway Insights

ﬂ

Insights

Actions

Actions




High level topology

loT device

5 = -

loT Edge

loT device \ |z| Azure

loT Hub Customer solution
- '/‘ loT Edge

loT device




Azure loT Edge deployment

loT Edge
Device

Azure Container Registry

._:\/.:I

Deployment
=?| Manifest

‘

‘

‘

‘

‘

‘

N

A 4

Azure
loT Hub

Container Container Container Container Container Container
Azure Azure Azure
Machine Cognitive Azure Azure Stream Azure SQL
Learning Services Event Grid Functions Analytics Server

__—




Azure loT Edge deployment + Azure loT Hub
Device Provisioning Service

._o}.:l

Azure Azure Container Registry

loT Hub
Device

Provisioning
Service

/T

oo

Deployment
Manifest

N\
Azure Azure Azure Azure
loT Edge loT Hub Mach!ne Cogr_mitive Azure . Azure. Stream Azure SQL
e Learning Services Event Grid Functions Analytics Server

__—

L™\




Azure loT Edge

Vision Al Developer Kit

QIJALCOM

Preregister now: https://visionaidevkit.com/



https://visionaidevkit.com/

Schneider

Edge analytics makes remote asset
management easier

Schneider Electric was interested in enhancing their
remote management solution to do more than just
respond to real-time situations. It has now the
flexibility to run machine learning in the cloud

or at the edge.

LEARN MORE >


https://customers.microsoft.com/en-us/story/schneider-electric-process-mfg-resources-azure-machine-learning

m Microsoft

© Copyright Microsoft Corporation. All rights reserved.
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