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Agenda

Delivering Real-Time Data with Azure

Real-Time Data and Azure

Consuming Data Through Event Hubs
Analyzing Data with Stream Analytics

Ingesting Streaming Data into Power Bl
Building Real-Time Visualizations with Power Bl
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Real-Time Processing

Real-Time Data and Azure

Batch
Processing

Orchestration

@ChadGreen Delivering Real-Time Data with Azure @



Challenges

Real-Time Data and Azure

» |ngest, process, and store messages in real-time
 Cannot block the ingestion pipeline
» Act on data quickly

@ChadGreen Delivering Real-Time Data with Azure



Architecture

Real-Time Data and Azure

Batch
Processing

Orchestration

@ChadGreen Delivering Real-Time Data with Azure



Technology Choices

Real-Time Data and Azure

Batch
Processing

Orchestration

@ChadGreen Delivering Real-Time Data with Azure



Technology Choices

Real-Time Data and Azure

Real-Time Message Ingestion

| ‘ ‘ 1
- £/ -

r. _} . a -
v 2

Event Hubs

Stream Processing

P
N

Stream Analytics

Analytics and Reporting

Power Bl

Data Storage

Storage Blob Container

@ChadGreen

Analytical Data Store

&

..-* '
.'llr. I."':
g o
b A

Cosmos DB
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Demo Scenario

Real-Time Data and Azure

» User answers practice test question
e System records interaction
» Dashboard showing real-time usage of test functionality

@ChadGreen Delivering Real-Time Data with Azure



Demo Scenario

Real-Time Data and Azure

NET Core

@ChadGreen Delivering Real-Time Data with Azure



Demo Scenario

Real-Time Data and Azure

Event Hubs

@ChadGreen Delivering Real-Time Data with Azure



Demo Scenario

Real-Time Data and Azure

@ChadGreen
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Demo Scenario

Real-Time Data and Azure

Streaming Analytics

@ChadGreen Delivering Real-Time Data with Azure @



Demo Scenario

Real-Time Data and Azure

@ChadGreen
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Demo Scenario

Real-Time Data and Azure

Power Bl

@ChadGreen Delivering Real-Time Data with Azure



@ChadGreen

- Dé\iivering

.d-lmi !

-.-_'.._.- E ‘
. A

ata Tlfiroug Event Hti.lbs

eal-Time Data with.Azure

Delivering Real-Time Data with Azure




Azure Event HUbs

Simple, secure, and scalable real-time data ingestion

Fully managed, real-time data
ingestion service that is
simple, trusted, and scalable.

@ChadGreen Delivering Real-Time Data with Azure



Azure Event Hubs

Simple, secure, and scalable real-time data ingestion

Simple Secure

. @

Scalable Open

@ChadGreen Delivering Real-Time Data with Azure



Fvent-Driven Architecture

Simple, secure, and scalable real-time data ingestion

@ChadGreen Delivering Real-Time Data with Azure



Tnroughput Units

Azure Event Hubs

Variable reserved capacities assigned to
the Event Hub namespace

Ingress Egress
1-Mb or 1,000 events 2-Mb or 4,096 events

Up to 20 TUs via Portal
Up to 40 TUs via Support Ticket

eeeeeeeeee



Provisioning

Consuming Data Through Event Hubs

. . Demo
. Provision Azure Event Hubs

@ChadGreen Delivering Real-Time Data with Azure



Sending Data to Event Hubs

Consuming Data Through Event Hubs

-

Demo
Sending Data to Even Hubs

@ChadGreen Delivering Real-Time Data with Azure
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Azure Stream Analytics

Serverless real-time analytics

Y g\
N

@ChadGreen

Deliver powerful insights from
your streaming data with
ease, in real time.
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Potential Use Cases

Azure Stream Analytics

@ChadGreen

Analyze real-time telemetry streams from
loT devices

Web logs/clickstream analytics

Geospatial analytics for fleet management
and driverless vehicles

Remote monitoring and predictive
maintenance of high value assets

Real-time analytics on Point of Sale data for
inventory control and anomaly detection

Delivering Real-Time Data with Azure



How does Stream Analytics work

Azure Stream Analytics

Event
production

Applications

loT Devices &
Gateways

@ChadGreen

Event queuing &
stream Ingestion

Event Hubs

loT Hub

e "3
o @

Blobs*

10
01

*Streaming ingress
and Reference Data

Delivering Real-Time Data with Azure

Stream
analytics

Stream
Analytics

\-._13"

Machine
Learning

Storage, Presentation
& Action

Data Lake, Cosmos DB,

-+ 5QL DB/DW, ...

Archiving for long term
. storage/batch analytics

Service Bus, Azure Functions,
Fvent Hubs ...

Automation to
o] Kick-oft workflows

- PowerBl

[Im Real-time dashboard




Key Capabilities and Benetfits

Azure Stream Analytics

@ChadGreen Delivering Real-Time Data with Azure



Key Capabilities and Benetfits

Azure Stream Analytics

Source/Sink Integration




Key Capabilities and Benetfits

Azure Stream Analytics

Declarative SQL like query language




Key Capabilities and Benetfits

Azure Stream Analytics

Serverless/No Cluster Provisioning




Key Capabilities and Benetfits

Azure Stream Analytics

Pay As You Go

@ChadGreen Delivering Real-Time Data with Azure @



Key Capabilities and Benetfits

Azure Stream Analytics

Enterprise Grade SLA




Key Capabilities and Benetfits

Azure Stream Analytics

IN-Memory Data Processing
Multi-Nodes Scalability




Provisioning

Analyzing Data with Stream Analytics

Y g\
N

@ChadGreen

Demo
Create a Stream Analytics Job
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Stream Analytics Query Language

Analyzing Data with Stream Analytics

» Aggregate  Input Metadata
e Analytic » Record
« Array » Windowing

e (GeoSpatial e Scalar

@ChadGreen Delivering Real-Time Data with Azure



Stream Analytics Query Language

Analyzing Data with Stream Analytics

Fvents and Time
SELECT * FROM SensorReadings TIMESTAMP BY time

SELECT System.Timestamp AS Time FROM SensorReadings

eeeeeeeeee



Stream Analytics Query Language - Windowing

Analyzing Data with Stream Analytics

i i i
1 5 4 6 2 | &8 & ! 3 3 b 1
25

=== Tumbling

5 3 & 1

SELECT sensorld, COUNT(*) AS Count
FROM SensorReadings TIMESTAMP BY time
GROUP BY sensorld, TumpblingWindaow(secona, 10)



Stream Analytics Query Language - Windowing

Analyzing Data with Stream Analytics

HoppINg

SELECT sensorld, COUNT(*™) AS Count, AVG(temp)
FROM SensorReadings TIMESTAMP BY time
GROUP BY sensorld, HoppingWindow(second, 10, 5)




Stream Analytics Query Language - Windowing

Analyzing Data with Stream Analytics

0
- &

=CT sensorld, MIN(temp) as temp

S
|:
-
€

\Y

ROM SensorReadings

-STAMP BY time

ROUP BY sensorlq, SlidingWindow(second, 5)

HAVING MIN(temp) > /5

@ChadGreen
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Stream Analytics Query Language - Joining Multiple Steams

Analyzing Data with Stream Analytics

SELECT s1.time, s1.aspl, sT.nmdt as previousHmat,
sZ2.nmdt as newHmMAdt,
datediff(ss, s1.time, s2.time) as secondsApart
FROM SensorData s1 timestamp by time
JOIN SensorData s2 timestamp by time
ON s1.aspl = s2.aspl
AND DATEDIFF(s, s1, s2) BETWEEN O AND 5
WHERE (s2.hmdt - sT.nmdt >=.1) or (s1.nmat - sZ2.nmdt >=.1)

@ChadGreen Delivering Real-Time Data with Azure



Stream Analytics Query Language - Reference Data JOIN

Analyzing Data with Stream Analytics

SELECT SensorReadings.sensorlD, SensorReadings.temp
FROM SensorReadings
JOIN thresholdRefData
ON SensorReadings.sensor|D = thresholdRefData.sensorlD
WHERE SensorReadings.temp > thresholdRefData.value



Stream Analytics Query Language — Multiple Outputs

Analyzing Data with Stream Analytics

SELECT *
INTO outputlLog
FROM SensorReadings

SELECT =
INTO outputTempAlert
FROM SensorReadings
WHERE temp > /5




Querying

Analyzing Data with Stream Analytics

Y g\
N

@ChadGreen

Demo
Query a Stream

Delivering Real-Time Data with Azure
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Microsoft Power Bl

Ingesting Streaming Data into Power Bl

Provides interactive
visualizations and business
intelligence capabilities with
an interface simple enough
for end users to create their

Oown reports and dashboards.

@ChadGreen Delivering Real-Time Data with Azure



Microsoft Power Bl

Ingesting Streaming Data into Power Bl

Create

@ChadGreen

Collaborate and Share

Delivering Real-Time Data with Azure

Access Insights
from Anywhere



Microsoft Power Bl

Ingesting Streaming Data into Power Bl

Create

@ChadGreen

Collaborate and Share
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Access Insights
from Anywhere



Microsoft Power Bl

Ingesting Streaming Data into Power Bl

Create

@ChadGreen

Collaborate and Share

Delivering Real-Time Data with Azure

Access Insights
from Anywhere




Why Microsoft Power Bl

Ingesting Streaming Data into Power Bl

@ChadGreen Delivering Real-Time Data with Azure



Why Microsoft Power Bl

Ingesting Streaming Data into Power Bl

Figure 1. Magic Quadrant for Analytics and Business Intelligence Platforms

& Microsoft

& Tableau

MicroStrategy ¢ ThoughtSpot ¢ @ Qlik
Looker ¢

GoodData gy Domo ¢

BOARD Inmtermational 7 P
o

IEM @

Information Builders
Pyramid Analytics Birst

&=
Logi Analytics gy @ Oracle
&

ABILITY TO EXECUTE

COMPLETENESS OF VISION 3 As of January 2019 e Gartner, Inc

Source: Gartner (February 2019)
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Why Microsoft Power

Ingesting Streaming Data into Power Bl

@ChadGreen

Home (preview)

Favorites

Recent

Apps

Shared with me

Workspaces

Demo RDL <

/1 Get Data

File ~ Export

Year:

Country:

Aassdd
ADVENTURE
WORKS

SALESPERSON

B AUSTRALIA
Lynn Tsoflias

B CANADA
José Saraiva
Garrett Vargas

B FRANCE

B GERMANY
Rachel Valdez

B NA

H UNITED KINGDOM

B UNITED STATES
Linda Mitchell
Michael Blythe
Jillian Carson
Shu Ito
Tsvi Reiter
Tete Mensa-Annan

David Camphbell

Demo RDL € > Country Sales Performance

1t

Y Parameters

Expand True * False
Salesperson:

Country Sales Performance

Year: 2016 | Country: (All) | Expand Salesperson: False

SALES =

$14,218,109 |}

540,582,602
$26,045,407
14,537,195
$31,216,163 .
$17,906,402 [}

$17,906,402

$12,514,472 |}

$41,168,712

$204,798,

£15,730,129

COUNTRY %6 OVERALL %%

100.00%
11.20%
7.19%
4.01%
8.61%
4.94%
100.00% 4.94%
3.45%
NN 11.36%

56.51%

Delivering Real-Time Data with Azure

QUOTA

$12,950,000

$12,950,000

539,000,000

$31,500,000
521,750,000

$4,850,000
$40,000,000
$195,050,000

VARIAMCE

9.79%

9, 79%

4.06%

158.03%
2.92%
5.00%

View Report




Why Microsoft Power Bl

Ingesting Streaming Data into Power Bl

H Power Bl  sales Reports @ ] 153 € ?

B publish app

Home f s
Linked entities
Favorites ¥

Recent 7 Reference Tables Enriched Account View
Apps

Shared with me

Workspaces P

o, Sy 3 Adhoc Pipeline Updates
E SharePoint List (on-premises) ¢ ¢

O ¢ » B 0 » »

1 enbifres

Sales Reports §

Dynamics 365 ; : Enriched Account View

@ Common Data Service for Ap...

YN w SNUIES - St BTEIES

A1 Get Data
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Why Microsoft Power Bl

Ingesting Streaming Data into Power Bl

“ Power Bl Supply Chain Reports € > Back Order Report e @ €28 ¥ ? Q) | (e

p— File %~  View >  Edit report | E:'p Explore ¥ (O Refresh ﬁ' Pin Live Page D Bookmarks lg;ﬂ Usage metrics D'iﬂ View related }h" Favorite ] Subscribe IE?' Share ---
Home
Favorites } I ® t
8 Supply Chain Repor

Back order analytics

Shared with me

» H © * 2

Category

Key influencers Top segments
Low Value Stable

(N

Workspaces >
What influences Product to be on backorder
wses Supply Chain... ¢

When... ..the likelihood of Product

i

Forecast Accuracy is Below
50%

Forecast Bias is > 20%

Backorder $ Amount by Forecast Bias

korder

ing selectedk &.59%

B B B R W

D

Bias is Between

Product is on

- i areros S e e [:] Only show wvalues that are influencers
Forecast Bias CIVETILONY Leves .  MianuidLiied '

/1 Get Data Back order risk Supply Chain
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Why Microsoft Power Bl

Ingesting Streaming Data into Power Bl

E Power Bl  sales Reports § > Dashboard [Gent « | L1 | & L i ] .

Home (preview])

Favorites >

Total revenyue L AMPAGn revenue v T-Shirt Forecast, 8Yr Product H story

Recent > Actual Sales

Product Fami Product Total

Tops T-Shirts $3.779.540

Shared with me " M ) - o Polo Shirts 1242:' 7,464
& Tops Total $6,057,005

Workspaces ? otal Cost of Campaig Mun 1 510 J Bottoms Pants 3 . 52,3* 3377

Apps

@ 0 » B 0 % ®

Sales Reports T

e I W Bottoms Total $3,049,189
é 3 2 3 7 K $0.6u : Foolware Sacks -0

Footware Total - $4.134,502
Accessories Sries

Average durati

6334 - Accessories Total | .$::'.‘|3ﬁ,3(}3

Grand Total $15,377.505

. E 2
. b
H

Tops
$1.3M op

N Ineame Product Fami P: _Actual Sales Budget . .-; . V1B _..:

Bottoms

Footware

Variable
Costs Accessories
$3.3M

71 Get Data
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Why Microsoft Power Bl

Ingesting Streaming Data into Power Bl

“ Power Bl @ Arriva ? Repairs e & X s ? ©@ @

File ~  View >~  Edit report | E_"p Explore ¥ (O Refresh ﬁ' Pin Live Page D Bookmarks |¢: Usage metrics Dﬁﬂ Wiew related 'ﬂ" Favorite [ Subscribe !ﬁ Share
{it Home
Repairs Dashboard

¢ Favorites >

(O Recent >

H Apps Total Repairs

Rq Shared with me

Workspaces > epeitE S eage Tpat lime | Request Maintenance Change
nm:fﬂ"j”hr Yl I

@ Arriva A w 1 if:‘*‘ f SR
3 1 I ’ nl 1I] =

: -' A &'l DB300 GEMINI

Air System

11/9/2019

() Daily () Weekly (@) Monthly
# Repairs by Action Taken . e

Request Change

/1 Get Data Report
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Why Microsoft Power Bl

Ingesting Streaming Data into Power Bl

-‘:ll:,_'l'|'| | EI g Shored with me ractory Hoor Stahn & il

@ChadGreen
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Power Bl Real-Time Datasets

ngesting Streaming Data into Power B

» Support very fast dashboard tiles
 Limited graphic options

« Uses a Redis cache under the covers

» Keeps approximately one hour of data

@ChadGreen Delivering Real-Time Data with Azure



Real-Time Datasets

Ingesting Streaming Data into Power Bl

@ChadGreen

BISianle
Creating a Real-Time Dataset
with Stream Analytics

Delivering Real-Time Data with Azure



Real-Time Datasets

Ingesting Streaming Data into Power Bl

@ChadGreen

Demo
Power Bl Streaming Titles

Delivering Real-Time Data with Azure



Real-Time Datasets

Ingesting Streaming Data into Power Bl

@ChadGreen

Demo
Real-Time Custom Report
Visualizations

Delivering Real-Time Data with Azure
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