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Evolution towards “Data Maturity”

Query historical, 
relational data from a 
variety of sources

STAGE 2: 
Operational

STAGE 1: 
Traditional Gain real-time insights 

without impacting 
performance

Ask questions of big 
data—all types, 
volumes and 
locations

STAGE 4: 
Free-form

STAGE 3: 
Logical Establish enterprise-

wide data lake and run 
advanced analytics 
and deep learning on 
unstructured data that 
arrives in real-time
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What are companies looking to do next?

Deep neural networks will 

be a standard tool for 

80% of data scientists1

More than 40% of data science 

tasks will be automated1

20% of companies will 

dedicate workers to 

monitor neural networks1

90% of modern analytics 

platforms will feature natural-

language generation1

30% of net new revenue 

growth from industry-specific 

solutions will include AI1

1 in 5 workers engaged in mostly 

nonroutine tasks will rely on AI to do 

their jobs2

1 “100 Data and Analytics Predictions Through 2021”, Gartner, 2017. 2 “Predicts 2018: AI and the Future of Work”, Gartner, 2018.
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Customer 

analytics

Financial

modeling

Risk, fraud, 

threat detection

Credit

analytics

Marketing

analytics

Faster innovation 
for a better 

customer experience

Improved consumer 
outcomes and 

increased revenue

Enhanced customer 
experience with 

machine learning

Transform growth 
with predictive 

analytics

Improved customer 
engagement with 
machine learning

Customer profiles

Credit history

Transactional data

LTV

Loyalty

Customer segmentation

CRM data

Credit data

Market data

CRM

Credit

Risk

Merchant records

Products and services

Clickstream data

Products

Services

Customer service data 

Customer 360
degree evaluation 

Customer segmentation

Reduced customer churn

Underwriting, servicing and 
delinquency handling

Insights for new products

Commercial/retail banking, 
securities, trading and  
investment models

Decision science, simulations 
and forecasting

Investment recommendations

Real-time anomaly detection

Card monitoring and fraud 
detection 

Security threat identification

Risk aggregation

Enterprise DataHub

Regulatory and
compliance analysis

Credit risk management

Automated credit analytics

Recommendation engine

Predictive analytics and 
targeted advertising

Fast marketing and multi-
channel engagement

Customer sentiment analysis

Transaction data

Demographics

Purchasing history

Trends

Effective customer 

engagement

Decision services 

management

Risk and revenue 

management

Risk and compliance 

management

Recommendation 

engine
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Microsoft Trusted Cloud
Azure has the deepest and most comprehensive compliance coverage in the industry

 ISO 27001:2013

 ISO 27017:2015

 ISO 27018:2014

 ISO 22301:2012

 ISO 9001:2015

 SOC 1 Type 2

 SOC 2 Type 2

 SOC 3

 CSA STAR Certification

 CSA STAR Attestation

 CSA STAR Self-Assessment

 FedRAMP High

 FedRAMP Moderate

 DoD DISA SRG Level 5

 DoD DISA SRG Level 4

 DoD DISA SRG Level 2

 DFARS

 DoE 10 CFR Part 810

 NIST SP 800-171

 FIPS 140-2

 Section 508 VPATs

 ITAR

 CJIS

 IRS 1075

 PCI DSS Level 1

 GLBA

 FFIEC

 Shared Assessments

 FISC (Japan)

 HIPAA BAA

 HITRUST

 21 CFR Part 11 (GxP)

 MARS-E

 IG Toolkit (UK)

 NEN 7510:2011 (Netherlands)

 FERPA

 CDSA

 MPAA

 FACT (UK)

 Argentina PDPA

 Australia CCSL / IRAP

 Canada Privacy Laws

 China GB 18030:2005

 China DJCP (MLPS) Level 3

 India MeitY

 Japan CS Mark Gold

 Japan My Number Act

 Netherlands BIR 2012

 New Zealand Gov CIO Fwk

 Singapore MTCS Level 3

 Spain ENS

 Spain DPA

 UK G-Cloud

 China TRUCS / CCCPPF

 EU ENISA IAF

 EU Model Clauses

 EU – US Privacy Shield

 Germany IT-Grundschutz

workbook

→ https://aka.ms/AzureCompliance 



Tools

Visual Studio

GitHub

PowerApps

Power BI

Azure Stack Azure Data Box Azure Sphere

Edge Devices

HoloLens Azure Kinect

Web

Mobile

Mixed Reality

Containers

Events + Integration

Databases

Analytics

AI + Machine Learning

Internet of Things

Media

Serverless

Infrastructure

Compute Networking Storage Security Identity

Azure Portfolio
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Let’s Go Deeper



Azure Compute
(VM Families, pure Infrastructure as a Service)



Azure Data Stores
(Platform as a Service)

Azure 
SQL Database

Azure Database
for MySQL

Azure Database
for PostgreSQL

Azure Database
for MariaDB

Azure
Cosmos DB

SQL Server SQL Managed 
Instance

(compatibility)

Non-relationalRelational

Storage Accounts
(Blobs, Files, 

Tables, Queues)

Azure Data Lake

General Purpose Big Data

Azure Synapse 
Analytics

(formerly SQL DW)

High-Performance 

Analytics
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Machine Learning on Azure

Domain specific pretrained models
To simplify solution development

Azure 
Databricks

Machine 
Learning VMs

Popular frameworks
To build advanced deep learning solutions 

TensorFlowPyTorch ONNX

Azure Machine 
Learning

LanguageSpeech

…

SearchVision

Productive services
To empower data science and development teams

Powerful infrastructure
To accelerate deep learning

Scikit-Learn

Familiar Data Science tools
To simplify model development 

CPU GPU FPGA

From the Intelligent Cloud to the Intelligent Edge

Azure Notebooks JupyterVisual Studio Code Command line



What data engine(s) do you want to use?
(typical choices)

Deployment target

Which experience do you want?

Build your own or consume pre-trained models?

Microsoft ML & 

AI products

Build your own

Azure Machine 

Learning

Code first

(On-prem)

ML Server

On-prem

Hadoop

SQL Server 

(cloud) 

Azure ML

SQL Server Spark Hadoop Azure Batch DSVM Azure Container 

Service

Visual tooling

(cloud) 

AML Studio

Consume

Cognitive 

services, bots

That is too much stuff! Which shoud I use?



Choose any python development environment

And improve data science productivity

PyCharmAzure NotebooksVisual Studio Code Command lineZeppelin

Interactive widgets for Jupyter Notebooks Azure Machine Learning for Visual Studio Code extension

Jupyter

Get started with AML on Azure Notebooks: http://aka.ms/aznotebooks-aml

http://aka.ms/aznotebooks-aml


Automated

machine learning UI

Visual interface Machine learning notebooks



Visual interface Machine learning notebooks
Automated

machine learning UI



Automated

machine learning UI

Machine learning notebooks
Visual interface

New capabilities in Azure Machine Learning service



Automated

machine learning UI

Visual interface
Machine learning notebooks

New capabilities in Azure Machine Learning service



Automated machine learning Machine learning DevOps

Machine Learning

95
%

Accelerated model building Azure DevOps integration for CI/CD



Processes & 
Pipelines



Data Science vs Data Engineering
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Typical Pipeline (now folded into Azure DataFlow)

Ingest

Azure data 

factory

Store

Azure blob 

storage

Understand and transform

Azure 

Databricks

Leverage open source technologies

Collaborate within teams

Use ML (machine learning) on
batch streams 

Build in the language of your choice

Leverage scale out topology

Scale compute and storage separately

Integrate with all of your data sources 

Create hybrid pipelines

Orchestrate in a code-free environment

Leverage best-in-class 

analytics capabilities

Scale

without limits

Connect to data 

from any source



The Microsoft Team Data Science Process - https://github.com/Azure/Microsoft-TDSP



MLOpsProductive

Open platform



Enter data

Define goals

Apply constraints

Azure Machine Learning accelerates model development 
with automated machine learning

Input Intelligently test multiple models in parallel

Optimized model



DevOps MLOps

Code testing

Code reproducibility

App deployment

Model retraining

Model validation

Model reproducibility

Model deployment



App developer

using Azure DevOps 

Build appCollaborate Test app Release app Monitor app

Model reproducibility Model retrainingModel deploymentModel validation

Data scientist using 

Azure Machine Learning



Code, dataset, and 
environment versioning

Model reproducibility Model retrainingModel deploymentModel validation

Build appCollaborate Test app Release app Monitor app

App developer

using Azure DevOps 

Data scientist using 

Azure Machine Learning



Model validation 
& profiling

Model reproducibility Model retrainingModel deploymentModel validation

Train model Validate 
model

Build appCollaborate Test app Release app Monitor app

App developer

using Azure DevOps 

Data scientist using 

Azure Machine Learning



Model packaging

Simple deployment 
across cloud and edge

Model reproducibility Model retrainingModel deploymentModel validation

Train model Validate 
model

Deploy 
model

Build appCollaborate Test app Release app Monitor app

App developer

using Azure DevOps 

Data scientist using 

Azure Machine Learning



Model 
management 
& monitoring

Model performance 
analysis

Model reproducibility Model retrainingModel deploymentModel validation

Train model Validate 
model

Deploy 
model

Monitor 
model

Retrain model

Build appCollaborate Test app Release app Monitor app

App developer

using Azure DevOps 

Data scientist using 

Azure Machine Learning



Train model Validate 
model

Deploy 
model

Monitor 
model

Retrain model

Model reproducibility Model retrainingModel deploymentModel validation

Build appCollaborate Test app Release app Monitor app

App developer

using Azure DevOps 

Data scientist using 

Azure Machine Learning

Azure Machine Learning extension for Azure DevOps



Model reproducibility Model retrainingModel deploymentModel validation

Train model Validate 
model

Deploy 
model

Monitor 
model

Retrain model

Build appCollaborate Test app Release app Monitor app

Audit trail management and model interpretability

App developer

using Azure DevOps 

Data scientist using 

Azure Machine Learning
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Modern Data 
Warehousing



Any BI tool

Advanced Analytics

Any languageBig Data processing

Data warehousing

Relational data

Dashboards | Reporting

Mobile BI | Cubes

Machine Learning 

Stream analytics | Cognitive | AI

.NET | Java | R | Python 

Ruby | PHP | Scala

Non-relational data
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OLTP ERP CRM LOB

B I G  D ATA ,  B I G  B L O C K S

Social media DevicesWeb Media

On-premises Cloud
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Building Blocks
How we see Big Data on Azure today

CONTROL EASE OF USE

Azure Data Lake 

Analytics

Azure Data Lake Store

Azure Storage

Any Hadoop technology, 

any distribution

Workload optimized, 

managed Hadoop clusters

Azure Marketplace
HDP | CDH | MapR

IaaS Clusters Managed Clusters

Azure HDInsight

Frictionless & Optimized 

Spark clusters

Azure Databricks
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Apache Hadoop Architecture

Name Node

Name Space
State

Block 
Map

Data Node Data Node Data Node Data Node

Replicate Replicate

Reading a Block

Client
create

addBlock

Adding a Block

Client
getLocations

getFileinfo



Spark: A Brief History



Apache Spark Architecture

Data Sources (HDFS, SQL, NoSQL, …)

Cluster Manager

Worker Node Worker Node Worker Node

Driver Program
SparkContext



Optimized Databricks Runtime Engine

DATABRICKS I/O SERVERLESS

Collaborative Workspace

Cloud storage

Data warehouses

Hadoop storage

IoT / streaming data

Rest APIs

Machine learning models

BI tools

Data exports

Data warehouses

Azure Databricks

Enhance Productivity

Deploy Production Jobs & Workflows 

APACHE SPARK

MULTI-STAGE PIPELINES

DATA ENGINEER

JOB SCHEDULER NOTIFICATION & LOGS

DATA SCIENTIST BUSINESS ANALYST

Build on secure & trusted cloud Scale without limits

Spark/Databricks - Azure Managed Service
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Spark vs Hadoop on VMs

Databricks Third-Party Hadoop on VMs (not HDInsight)

PaaS (zero-touch setup, scale, manage, patch, etc.) IaaS (you maintain and patch the VMs)

Managed by Microsoft Managed by customer

Storage is completely separate (Blob or ADLS) and can scale 

independently

Storage in VM (local disk), but can also have storage in Azure blob 

or ADLS

Delete VM keeps data Delete VM deletes data (unless external)

Automatic, seamless auto scaling (during job execution) Manual scaling  (need to stop jobs)

Up to 30 days behind latest stable Apache Spark release Hadoop version supplied by vendor

Microsoft supports VM and Databricks Microsoft: VM, Hadoop: Third-Party Support

Python, R, SQL, Scala, SparkML Impala, Hive, PiG,….

No on-prem version (build your own Spark) On-prem version

Business continuity through globally redundant storage in Data Lake Roll your own disaster recovery (IaaS-based)
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A Standard Hadoop Deployment

VM Group CPUxCores RAM Storage VM Series T-Shirt S T-Shirt M T-Shirt L

3 Head 

Nodes
1x14 HT 128GB

2x300GB SSD+

2x200GB SSD

Dv3 (HT) or

E (in-mem HT)

D16sv3
(64GB)

L16sv2
(128GB)

L16sv2
(128GB)

6 Worker 

Nodes
2x14 HT 512GB

4x200GB SSD+

10x6TB HDD

Dv3 (HT) or

E (in-mem HT),

L (storage opt.)

E32v3
(256GB)

E64v3
(432GB)

L64sv2
(512GB)

4 Load 

Balancers
1x2 2GB 30GB HDD

B (burstable) or 

F (compute 

optimized)

B1ms
(2GB)

F1
(2GB)

F1
(2GB)

2 ETL 1x16 64GB
200GB HDD+

500GB SSD
F or Dv3

F16sv2
(32GB)

D16sv3
(64GB)

D16sv3
(64GB)

2 CM+CN 1x8 32GB
200GB HDD+

500GB SSD
B or Dv3

B8ms
(32GB)

D8sv3
(32GB)

D8sv3
(32GB)



© Microsoft Corporation

Hadoop Storage Scenario

Head 

Nodes

Data 

Nodes
E15

256GB

4x

S60

8TB

8x

S60

8TB

S4

32GB
Load

Balancers

S15

256GB
Other Edge 

Nodes

P20

512GB

Total: 36xP15 Total: 48xS60

(2880 TB!)

Total: 4xS4, 

4xS15,4xP20

P20

1TB

2x

E15

256GB

4x

Standard 

SSDs for 

mixed load

Premium SSDs or 

Standard HDDs for 

data loads

Standard

HDDs

for OS

Premium 

SSDs 

for data
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Typical Profiles

The PaaS Alternative: Spark (Databricks) Clusters

Profile
Instance 

Size

Average 

Instances

Max 

Instances
Hours

High-Performance 

batches
E32v3 
(256GB)

4 9 480h
(~30x16h)

Data Science
L8

(64GB)
2 6

160h
(20x8h)

Data Science Light
L4 

(32GB)
1 3 160h

(20x8h)

Streaming (CDC, etc.)
F4

(8GB) 2 2 730h
(~30x24h)
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Cost Comparison (Compute & Storage)

HADOOP

T-SHIRT S

HADOOP 

T-SHIRT M

HADOOP

T-SHIRT L

DATABRICKS

(MAX INSTANCES)

DATABRICKS

(AVG.  INSTANCES)

Compute Storage
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Ingest

Microsoft Reference Architecture

Batch data

Streaming data

Model and serveStore Prep and train

Intelligent apps

Power BI

Azure analysis 

services

Azure SQL data 

warehouse

Azure 

cosmos DB

Azure Data Lake storageAzure data factory

Event Hubs or 

Apache Kafka on 

Azure HDinsight
Data science and AI

Data engineering

Azure databricks

Based on the hot/cold lambda architecture pattern



MODEL & SERVEINGEST & PREP

STORE

Azure Analytics

Leader in the Magic Quadrant for 

Business Intelligence and 

Analytics Platforms

Up to 14x faster and costs 94% less 

than other cloud providers

High performance data lake available in all 54 Azure regions

Power BI
Azure Synapse Analytics

(formerly Azure SQL Data Warehouse)

Azure Data Lake Storage

Azure Data Factory

Up to 10x faster 

than vanilla Spark

Code-free data transformation 

and  ingestion from 90+ data 

integration connectors

Cloud data

SaaS data

On-premises data

Devices data

Azure Databricks
(Data prep)
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Estimating 
Cloud OPEX



1 Core  1 GB RAM  1 month  US$14*



1 Core  1 GB RAM  1 month  US$14



1 Core  1 GB RAM  730 h  US$14

How accurate is this?



Not at all accurate!
(depends on location, machine type, etc.)

just a way to: 

• Do quick mental calculations/ballpark figures

• Understand three dimensions of pricing:









Performance



Locally Redundant 

Globally Redundant 

Redundancy



Performance

• How Fast

Capacity

• How Much

Redundancy

• How Tolerant

Usage

• How Long
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Use Case



https://docs.microsoft.com/en-us/azure/architecture/solution-ideas/articles/advanced-analytics-on-big-data

https://docs.microsoft.com/en-us/azure/architecture/solution-ideas/articles/advanced-analytics-on-big-data








Documentation

Product Page

ADF Videos

Azure Data Factory Blog

https://docs.microsoft.com/en-us/azure/data-factory/concepts-pipeline-execution-triggers
https://azure.microsoft.com/en-us/services/data-factory/
https://channel9.msdn.com/Tags/azure-data-factory
https://azure.microsoft.com/en-us/blog/tag/azure-data-factory/


Learn more.

Object-level tiering

https://azure.microsoft.com/en-us/services/storage/archive/


Learn more.

https://azure.microsoft.com/en-us/blog/announcing-azure-data-lake-storage-limited-preview/


1 Savings based on eight vCore SQL Database managed instance general purpose in West2 US region, running 730 hours per month. Savings are calculated from on
demand full price (license included) against 3-year reserved capacity license Included. Actual savings may vary based on region, instance size, and performance tier. 
Prices as of May 2018, subject to change.
2 Savings based on eight vCore SQL Database managed instance business critical in West2 US region, running 730 hours per month. Savings are calculated from on
demand full price (license included) against base rate with Azure Hybrid Benefit plus 3-year reserved capacity. Savings excludes Software Assurance cost for SQL 
Server Enterprise edition, which may vary based on EA agreement. Actual savings may vary based on region, instance size, and performance tier. Prices as of May 
2018, subject to change.

License included With SQL Database 

reserved capacity

Reserved capacity with 

Azure Hybrid Benefit

Up to 33% 

savings1

Up to 80% 

savings2

https://azure.microsoft.com/en-us/blog/announcing-general-availability-of-azure-sql-database-reserved-capacity/


Learn more.

Seamlessly compatible across Microsoft and 

other leading BI & Data Integration services

Trusted. Compliant. 

Reliable.

Secure

Unlimited scale & 

performance 

Fast

Fits your needs

Flexible

The fast, flexible, and secure hub for all your data

https://azure.microsoft.com/en-us/blog/turbocharge-cloud-analytics-with-azure-sql-data-warehouse/


create a server templates

Azure Active Directory

Azure Data Factory Azure Automation

Azure Functions

https://docs.microsoft.com/en-us/azure/analysis-services/analysis-services-create-server
https://docs.microsoft.com/en-us/azure/azure-resource-manager/resource-manager-create-first-template
https://docs.microsoft.com/en-us/azure/active-directory/fundamentals/active-directory-whatis
https://docs.microsoft.com/en-us/azure/data-factory/introduction
https://docs.microsoft.com/en-us/azure/automation/automation-intro
https://docs.microsoft.com/en-us/azure/azure-functions/functions-overview


Learn more.

https://docs.microsoft.com/en-us/azure/cosmos-db/multi-region-writers


Azure Databricks Delta

Learn more.

https://azure.microsoft.com/updates-v2/azure-databricks-delta-now-in-preview
https://azure.microsoft.com/en-us/services/databricks/
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SQL Database SQL Data Warehouse Azure Analysis Services

Is a managed service Yes (Azure SQL Database) Yes Yes

Primary database model
Relational (columnar format when 

using columnstore indexes)

Relational tables with columnar 

storage
Tabular and MOLAP semantic models

SQL language support Yes Yes No

Optimized for speed 
serving layer

Yes, using memory-optimized tables 

and hash or nonclustered indexes
No No

A side-by-side comparison of general capabilities and features

Data serving
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SQL Database SQL Data Warehouse Azure Analysis Services

Redundant regional servers for 
high availability

Yes (Azure SQL Database) Yes No

Supports query scale out No Yes Yes

Dynamic scalability (scale up) Yes (Azure SQL Database) Yes Yes

Supports in-memory caching 
of data

Yes Yes Yes

A side-by-side comparison of scalability capabilities

Data serving
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SQL Data 

Warehouse
Azure Data Lake

Data Factory + 

SSIS
Azure SQL DB

Azure Analysis 

Services

Azure 

Databricks

High Availability Built-in to PaaS Built-in to PaaS Built-in to PaaS Built-in to PaaS Built-in to PaaS Built-in to PaaS

Backups & Data 
Protection

7-day restore points

Daily geo-backup to 

paired data center 

(on by default)

Storage Geo-

replication to paired 

data center

N/A Geo-backups
Need to backup 

data independently

N/A 

(storage is in Data 

Lake)

Geo-Redundancy See above See above N/A
Active geo-

replication
No N/A

Recovery process
New DW in paired 

region

Manual fail-over to 

paired region

Rebuild DF+SSIS in 

paired region from 

Git and SSISDB

Auto-failover or 

restore DB

Set up new instance 

and restore data

Rebuild workspace 

from Git and deploy 

new cluster

A side-by-side comparison of availability alternatives

Business Continuity

https://docs.microsoft.com/en-us/azure/sql-data-warehouse/backup-and-restore


Event Hubs

Stream Analytics

Machine Learning

Storage

SQL Database

SQL Data Warehouse
HDInsight

Power BI

• Analytics for everyone, even non-data experts 

• Your whole business on one dashboard

• Create stunning, interactive reports

• Drive consistent analysis across your organization

• Embed visuals in your applications

• Get real-time alerts when things change

Dashboards & 

Visualizations

Power BI

Power BI


