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Basic Program for Today



Introduction



Why is data so important?
Because there’s just so much of it!

CLOUD

MOBILE



On-Prem vs IaaS vs PaaS vs SaaS – Which One?

Serverless



Azure Services  – Which One?
http://azureinteractives.azurewebsites.net/Azure101Cards/default.html

http://azureinteractives.azurewebsites.net/Azure101Cards/default.html


And so what exactly is a “data pipeline” anyway?

a data pipeline is the software that consolidates data from 

multiple sources and makes it available to be used 

strategically

a pipeline is a set of data processing elements connected in series, where 

the output of one element is the input of the next one. The elements of a 

pipeline are often executed in parallel or in time-sliced fashion
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What is the LAMBDA architecture?

https://azure.microsoft.com/en-au/blog/the-emerging-big-data-architectural-pattern/

https://docs.microsoft.com/en-us/azure/architecture/guide/architecture-styles/big-data

https://azure.microsoft.com/en-us/services/iot-edge/
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https://azure.microsoft.com/en-au/blog/the-emerging-big-data-architectural-pattern/
https://docs.microsoft.com/en-us/azure/architecture/guide/architecture-styles/big-data
https://azure.microsoft.com/en-us/services/iot-edge/


Where did this come from, and why do we care?  

1. Customers are on a multi-year transformational journey

2. Many data sources are not static or at rest

3. Solutions cannot wait for data to be landed before using it

4. b ildin  pipelines…

• Historically → Complex, costly capital investment, time consuming

• Today → Fast, si ple, “fit fo  p  pose” se vices, sa e data platform

As modern day Data Professionals we have to deal with it



What exactly is the 

Data Platform 

Nowadays?



What was the data platform?

Up till ~5 years ago it was typically a relational platform

…and… included relational-like services (OLTP, OLAP, DW, ETL, MDM, +)

…and… often on-prem, or in a hosted DC

…and… rarely hosted in external public cloud providers

Occasionally included special projects (ie Big Data, NoSQL, IoT)

https://mrfoxsql.wordpress.com/2017/04/19/what-exactly-is-the-data-platform-nowadays/

https://mrfoxsql.wordpress.com/2017/04/19/what-exactly-is-the-data-platform-nowadays/


What is the data platform now?



Data Pipeline Services in Azure



Event Hubs Stream Analytics

SQL Data 

Warehouse

Storage blob

Logic App

Machine 
Learning

Data Lake

Data Factory

Machine Learning
API Calls Selective

Load

Selective
Load

Report

Cognitive
API Calls

Real-Time
Report

Archive

Scheduled
Pull

Full Load

Intelligence
Report

Analytics
Report

Trend
Report

What are some of the Azure pipeline services?
Ridiculous Example Architecture

Cloud Data 
Ingestion Point

AEH |  AIH

CEP
In-Stream 
Analytics

Data 
Movement / 

Orchestration

Reporting / 
Visualisation

Business 
Workflow / 

Logic

Intelligent 
Services

Unstructured 
Storage

Structured 
Storage

ASDB |  ASDWIncoming 
Data Flow

General 
Data Archive
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Operationalised 
Data Science

High Speed 
NoSQL Distributed 

Data Layer

Serverless 
Custom Code & 

Functions

https://azure.microsoft.com/en-us/services/event-hubs/
https://azure.microsoft.com/en-us/services/iot-hub/
https://azure.microsoft.com/en-us/services/data-factory/
https://powerbi.microsoft.com/en-us/documentation/powerbi-azure-and-power-bi/
https://azure.microsoft.com/en-us/services/logic-apps/
https://azure.microsoft.com/en-us/services/cognitive-services/
https://azure.microsoft.com/en-us/solutions/data-lake/
https://azure.microsoft.com/en-us/services/sql-database/
https://azure.microsoft.com/en-us/services/sql-data-warehouse/
https://en.wikipedia.org/wiki/Data_stream
https://docs.microsoft.com/en-us/azure/storage/storage-introduction#blob-storage
https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiPr4vCx8HbAhXMbrwKHfVdBE0QjRx6BAgBEAU&url=https://azure.microsoft.com/en-us/services/functions/&psig=AOvVaw07NhfGX1nwF9W2ZLMqvzLz&ust=1528461051448672
https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjEz7exyMHbAhUJwbwKHSgoB3gQjRx6BAgBEAU&url=https://azure.microsoft.com/en-gb/services/cosmos-db/&psig=AOvVaw0_KA_o6GB5XCTNSOZB9xup&ust=1528461350996742
https://azure.microsoft.com/en-us/services/machine-learning/
https://azure.microsoft.com/en-us/services/cosmos-db/
https://azure.microsoft.com/en-us/services/functions/


Demos / Examples: 

Lets see some Azure pipelines!



Demonstration → Mobile G-Force Solution - !

.

Azure

Stream Analytics SQL Database

Storage blob

Machine 
Learning

Event
JSON

G-Force Prediction
API

All Events
CSV

REAL-TIME
 Event Telemetry Report 

Streaming Dataset

Event Archive
JSON

Event
JSON

ON-DEMAND
Event Trend Report

SQL Query

Event Hubs

Alert Events
G-Force > 3

JSON

Function

New Event
Trigger
JSON

EVENT-DRIVEN
Twilio Phone Call

IoT HubMobile

Alert Event
CSV



Demonstration → Mobile G-Force Solution - !



SH_Data_Streaming

(West Europe)

Event Hub

SHIngress

JSON
Event Type

Blob Store / ADLS

SHEventStore

Realtime Stream
(200K rows moving window)

Reporting
data

Server

Server

Server

Server

Stream Analytics

SHEgressASDB

...Telemetry

...Bookings

...Agents

...Proviers

Stream Analytics

SHEgressPBI

AVRO Event Archive
Batch 

(COLD Path)

JSON Events
Stream

(HOT Path)

Tabular
Events

JSON Events
Stream

(HOT Path)

Real Time 

Dashboards

(troy.earle)

Historical 

Reports

(troy.earle)

search

SQL SP

Logic App

SHLogicApp

PostEvents

JSON
Event

SQL DB

SHEventHistory

(Short Term Store)

ServiceBus Q
SHSBQEgress

JSON Report

alerts

reports

reports

ref data

Data Archive

Avg: 56GB/day

Event Hub

Max: 3900/sec

Avg: 2300/sec

Azure SQL Database

Max: 3900/sec

Avg: 2300/sec
(5 days = 1b rows)

(1 year = 72b rows)

Logic App

Status Report

~1/hour

Service Bus Queue

~1/hour

Stream Analytics

Power BI 

Aggregation Path

3900/Sec → 1/min

Stream Analytics 

Telemetry Input

3900/sec

EVENT     → AEH     → ASA =   < 2 sec ASA  → SQL =  < 5 sec

Hourly

Other Examples → High Scale Web Search Telemetry 

On-Demand

1 Min Window 

Power BI

1/min
(200K tumbling window)

Power BI

On Demand



Web Search Telemetry – Total Events (By Day)

AVG Workload → 1,410,000,000 / week 

= 201,000,000 / day 

= 8,392,000 / hour 

= 139,000 / min

= 2,330 / sec



Web Search Telemetry – Events/Sec (By Hour)

600% increase
over 9 hours



• What do yo   ean by “scale”?

• Lambda principals still apply!!
• Ingestion → handlin  the “peak”  ate witho t latency/delay/e  o 

• Processing/Speed → need data granularity, or are aggregate windows OK

• Storage/Batch → need adhoc on-demand data engineering, or recurring

• Serving → what granularity is important, what decisions will be made

• Question: can you pre-p ocess at “the edge”?

When is scale an issue?

IoT Device – Streaming Telemetry Workload:  

29,000 / sec → 2,505,600,000 / day → 914,544,000,000 / year



So where to from here?  

Wrap up and summary



What’s next fo  the data platfo  ?
…and what does this mean for us Data Professionals?

4. Customer “expectation”…

…This is the “Domain of the Data Professional”



Where can I try this out – or learn more?

• Vehicle Telemetry

https://gallery.cortanaintelligence.com/Solution/Telemetry-Analytics

https://gallery.cortanaintelligence.com/Solution/Personalized-Offers-2

https://gallery.cortanaintelligence.com/Solution/Demand-Forecasting-3

• Developing IoT Solutions with Azure IoT

https://www.edx.org/course/developing-iot-solutions-azure-iot-microsoft-dev225x

• Processing Real-Time Data Streams in Azure

https://www.edx.org/course/processing-real-time-data-streams-azure-microsoft-dat223-2x-0

• Orchestrating Big Data with Azure Data Factory

https://www.edx.org/course/orchestrating-big-data-azure-data-microsoft-dat223-3x-0

https://gallery.cortanaintelligence.com/Solution/Telemetry-Analytics
https://gallery.cortanaintelligence.com/Solution/Personalized-Offers-2
https://gallery.cortanaintelligence.com/Solution/Demand-Forecasting-3
https://www.edx.org/course/developing-iot-solutions-azure-iot-microsoft-dev225x
https://www.edx.org/course/processing-real-time-data-streams-azure-microsoft-dat223-2x-0
https://www.edx.org/course/orchestrating-big-data-azure-data-microsoft-dat223-3x-0


Your Homework → Twitter Social Media Analytics

Social Media Pipeline
Region: Australia SE

Function
.Net (C#)

Azure SQL DB
Sentiment Schema

Call
Tweet Data
Sentiment

Key Phrases

powerbi.com

Azure Machine 
Learning

Data
Connection

New
Power BI
Reports

(optional)
On demand
Data Science

Power BI Desktop
On-Prem

Office 365
Power BI

Executive

Social / 
Marketing

C Level 
Dashboards

Marketing
Dashboards

Azure Public Cloud

Tweets
@Handles

#Tags

Azure Machine Learning
Region: Southeast Asia

Azure Cognitive Services
Region: West US

Text Analytic API

Sentiment
Key Phrases

(optional)
ML Models

Twitter

Logic App
Check Twitter
Every 3 min

https://powerbi.microsoft.com/en-us/solution-templates/brand-management-twitter/

FREE

https://powerbi.microsoft.com/en-us/solution-templates/brand-management-twitter/
https://azure.microsoft.com/en-au/free/


[End of Presentation]



Appendix



Appendix and References
http://azureplatform.azurewebsites.net/en-us/

https://azure.microsoft.com/en-au/blog/announcing-azure-time-series-insights/

https://code.msdn.microsoft.com/windowsapps/Service-Bus-Explorer-f2abca5a

https://gallery.cortanaintelligence.com/

https://docs.microsoft.com/en-us/azure/machine-learning/cortana-analytics-playbook-predictive-maintenance

https://docs.microsoft.com/en-us/azure/machine-learning/machine-learning-apps-anomaly-detection-api

https://www.edx.org/course/developing-iot-solutions-azure-iot-microsoft-dev225x

https://www.edx.org/course/processing-real-time-data-streams-azure-microsoft-dat223-2x-0

https://www.edx.org/course/orchestrating-big-data-azure-data-microsoft-dat223-3x-0

https://social.technet.microsoft.com/wiki/contents/articles/33626.lambda-architecture-implementation-using-microsoft-azure.aspx

https://azure.microsoft.com/en-au/updates/microsoft-azure-iot-reference-architecture-available/

https://en.wikipedia.org/wiki/Lambda_architecture

https://msdn.microsoft.com/en-us/library/azure/dn834998.aspx

https://msdn.microsoft.com/en-us/library/azure/dn835019.aspx

https://docs.microsoft.com/en-us/azure/stream-analytics/stream-analytics-stream-analytics-query-patterns

http://storageexplorer.com/

https://mrfoxsql.wordpress.com/2017/05/31/making-phone-calls-from-azure-event-hub-messages/

https://mrfoxsql.wordpress.com/2017/04/19/what-exactly-is-the-data-platform-nowadays/

http://azureplatform.azurewebsites.net/en-us/
https://azure.microsoft.com/en-au/blog/announcing-azure-time-series-insights/
https://code.msdn.microsoft.com/windowsapps/Service-Bus-Explorer-f2abca5a
https://gallery.cortanaintelligence.com/
https://docs.microsoft.com/en-us/azure/machine-learning/cortana-analytics-playbook-predictive-maintenance
https://docs.microsoft.com/en-us/azure/machine-learning/machine-learning-apps-anomaly-detection-api
https://www.edx.org/course/developing-iot-solutions-azure-iot-microsoft-dev225x
https://www.edx.org/course/processing-real-time-data-streams-azure-microsoft-dat223-2x-0
https://www.edx.org/course/orchestrating-big-data-azure-data-microsoft-dat223-3x-0
https://social.technet.microsoft.com/wiki/contents/articles/33626.lambda-architecture-implementation-using-microsoft-azure.aspx
https://azure.microsoft.com/en-au/updates/microsoft-azure-iot-reference-architecture-available/
https://en.wikipedia.org/wiki/Lambda_architecture
https://msdn.microsoft.com/en-us/library/azure/dn834998.aspx
https://msdn.microsoft.com/en-us/library/azure/dn835019.aspx
https://docs.microsoft.com/en-us/azure/stream-analytics/stream-analytics-stream-analytics-query-patterns
http://storageexplorer.com/
https://mrfoxsql.wordpress.com/2017/05/31/making-phone-calls-from-azure-event-hub-messages/
https://mrfoxsql.wordpress.com/2017/04/19/what-exactly-is-the-data-platform-nowadays/


Other Examples → Business Incident Management

Region: Australia South East

Azure SQL DW / DB
(PaaS)

(push)
Event msg

(tabular data)

External – Business Event Message
JSON

Azure Stream 
Analytics

(PaaS)

(pull)
JSON msg

(max 256KB)
1 Event/Msg

Azure Event Hub
(PaaS)

Azure Machine 
Learning / R

(future option)

New Reports
and Datasets

On demand
Data Science

(future option)

powerbi.com
Azure Cloud
(SaaS)

Users

Region: Southeast Asia

Power BI Desktop
(on-prem author)

Database
(SQL)

Business App

SQL Agent 
Scheduler

(push)
Original JSON msg

Azure Blob Store
(RA-GRS) (private)

(PaaS)

(folder structure example)

\EventMessages
    \yyyy
        \mm
            \dd
                <ID>_<Seq>_msg.csv
                  
                  
                  

HDInsight
(on demand 

analytics)
(future option)

(PaaS)

Secure
endpoint

data

Azure VM (IaaS)
SQL SSAS (cubes)

SQL SSRS
SQL SSIS

(pull)
SQL SSIS

(tabular data)

On demand
Data Science

(future option)

(pull)
Live/Batch
Reporting

(tabular data)

Mobility

(pull)
Live/Batch ML

(R Language API calls)

SQL Agent 
Scheduler

stg
tables

dw
tables

(push)
In-Stream Reporting

(pull)
SQL SSIS

External Ref Data
External Data Sources

Cortana



Where can I find even more examples of this stuff?

https://gallery.cortanaintelligence.com/browse?categories=["10"]&orderby=freshness desc

https://gallery.cortanaintelligence.com/browse?categories=["10"]&orderby=freshness desc


https://azure.microsoft.com/en-us/global-infrastructure/regions/

https://azure.microsoft.com/en-us/global-infrastructure/regions/


Microsoft Azure Data Services

transactional processing

rich query 

managed as a service

elastic scale

Internet accessible http/rest

schema-free data model

arbitrary data formats



Azure Relational Database Platform (PaaS)
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Global Azure with 50 Regions

Azure Compute

SQL Data 

Warehouse

Azure Storage

SQL 

Database

MariaDB

COMING!
PostgreSQL

Flexible: On-demand scaling, Resource governance 

Trusted: HA/DR, Backup/Restore, Security, Audit, Isolation

Intelligent: Advisors, Tuning, Monitoring
Database

Services 

Platform 

MySQL

SQL 

Managed 

Instance

CosmosDB

(NoSQL)

JSON Doc DB

Scale/Sizing Based on “Throughput Units” Scale/Sizing Based on Cores + Storage

https://docs.microsoft.com/en-us/azure/architecture/guide/technology-choices/data-store-overview

https://docs.microsoft.com/en-us/azure/architecture/data-guide/technology-choices/analytical-data-stores

https://docs.microsoft.com/en-us/azure/architecture/guide/technology-choices/data-store-overview
https://docs.microsoft.com/en-us/azure/architecture/data-guide/technology-choices/analytical-data-stores


Get Azure…?
Your Enterprise Agreement (EA)

Various options – Currently being setup and configured for MLC

Would be linked to your corporate identity/login/account

Azure 30 day free account up to $260 (time boxed to 30 days)

https://azure.microsoft.com/en-au/free/

Would be linked to your personal identity/login/account

MSDN

Thee are free monthly Azure credits within MSDN subscriptions.  Rolls over month to month

https://azure.microsoft.com/en-us/pricing/member-offers/msdn-benefits-details/

Would be linked to your corporate identity/login/account

Research Programs and Grants

Free credits available for specific research programs = https://www.microsoft.com/en-
us/research/academic-program/microsoft-azure-for-research/

You can apply for a Microsoft Azure for Research Grant = http://research.microsoft.com/en-
us/projects/azure/default.aspx

https://azure.microsoft.com/en-au/free/
https://azure.microsoft.com/en-us/pricing/member-offers/msdn-benefits-details/
https://www.microsoft.com/en-us/research/academic-program/microsoft-azure-for-research/
http://research.microsoft.com/en-us/projects/azure/default.aspx


Learn Azure…?   Free Online-Training

edX – Free online courses on Microsoft Azure
45+ Free Azure Courses = https://www.edx.org/course?search_query=azure

Introduction to Azure - https://www.edx.org/course/introduction-microsoft-azure-microsoft-azure201x

Architecting Azure Solutions - https://www.edx.org/course/architecting-microsoft-azure-solutions-microsoft-dev205bx-3

Developing Azure Solutions - https://www.edx.org/course/developing-microsoft-azure-solutions-microsoft-dev233-1

Developing Apps and Bots - https://www.edx.org/course/developing-intelligent-apps-bots-microsoft-dat211x-1

Deliver a DW in the Cloud - https://www.edx.org/course/delivering-data-warehouse-cloud-microsoft-dat220x-0

Delivery Big Data Solutions with Machine Learning - https://www.edx.org/course/developing-big-data-solutions-azure-microsoft-dat228x

Provision SQL Databases in Azure - https://www.edx.org/course/provisioning-databases-azure-sql-server-microsoft-dat219x-0

https://www.edx.org/course?search_query=azure
https://www.edx.org/course/introduction-microsoft-azure-microsoft-azure201x
https://www.edx.org/course/architecting-microsoft-azure-solutions-microsoft-dev205bx-3
https://www.edx.org/course/developing-microsoft-azure-solutions-microsoft-dev233-1
https://www.edx.org/course/developing-intelligent-apps-bots-microsoft-dat211x-1
https://www.edx.org/course/delivering-data-warehouse-cloud-microsoft-dat220x-0
https://www.edx.org/course/developing-big-data-solutions-azure-microsoft-dat228x
https://www.edx.org/course/provisioning-databases-azure-sql-server-microsoft-dat219x-0


Learn Azure…?   Free 1x day In-Person Training

https://azure.microsoft.com/en-us/community/events/?Country=Australia&query=azure+discovery+day

https://azure.microsoft.com/en-us/community/events/?Country=Australia&query=azure+discovery+day


Learn Azure…?   Patterns, Blogs and Feedback

Need Azure Patterns and Guidance? Check out the Azure Architecture Centre - !

• https://docs.microsoft.com/en-au/azure/architecture/
• Reference Architectures - https://docs.microsoft.com/en-us/azure/architecture/reference-architectures/

• Application Architectures - https://docs.microsoft.com/en-us/azure/architecture/guide/

• Azure Design Patterns - https://docs.microsoft.com/en-au/azure/architecture/patterns/

• Azure Service Roadmap - https://azure.microsoft.com/en-us/roadmap/

• Data Architecture Guide - https://docs.microsoft.com/en-us/azure/architecture/data-guide/

Need Some Azure Updates?  Subscribe to the Global Azure Blog & Update Feed - !

• Blog - https://azure.microsoft.com/en-us/blog/

• Updates - https://azure.microsoft.com/en-us/updates/

You Have a Cool New Azure Idea?  Submit it to Azure Ideas & Feedback - !

• https://feedback.azure.com/forums/34192--general-feedback

https://docs.microsoft.com/en-au/azure/architecture/
https://docs.microsoft.com/en-us/azure/architecture/reference-architectures/
https://docs.microsoft.com/en-us/azure/architecture/guide/
https://docs.microsoft.com/en-au/azure/architecture/patterns/
https://azure.microsoft.com/en-us/roadmap/
https://docs.microsoft.com/en-us/azure/architecture/data-guide/
https://azure.microsoft.com/en-us/blog/
https://azure.microsoft.com/en-us/updates/
https://feedback.azure.com/forums/34192--general-feedback


Certify in Azure…?   

Azure Certifications

• Overview - https://www.microsoft.com/en-au/learning/certification-overview.aspx

• Detailed Guide - https://download.microsoft.com/download/2/B/F/2BFA3E78-
546B-4C71-9EC3-2CB7751444BF/MCP_Cert_Paths_01_01_18.pdf

Recommended

Recommended 

https://www.microsoft.com/en-au/learning/certification-overview.aspx
https://download.microsoft.com/download/2/B/F/2BFA3E78-546B-4C71-9EC3-2CB7751444BF/MCP_Cert_Paths_01_01_18.pdf


Certify in Azure…?   

MCSE Cloud Platform & Infrastructure



Certify in Azure…?   

MCSE Data Management & Analytics


