


January 2019





Internet 

of Things

Identity & 

Security

AAD

Logic Apps 

& Flow

Compute

Web & 

Mobile

Cortana Intelligence 

Suite

Dynamics 365 

Connected Field Service

Storage
Management 

& Monitoring

WORKPLACE 2.0 & IOT

Power BI

Office 

Graph

Document Authoring & 

Consumption

Mail & Enterprise Social

Files & Content 

Management

New 

Physical 

World 

Signals

RTC & Meetings Data & 

Analytics

AI & Cognitive Services

Bot Framework

As the physical world and digital worlds fuse into one, we 
have a historic opportunity to redefine the future of work.

Databases

Workplace Analytics

Azure IoT Suite

AzureOffice 365



With behavioral data, we can shift culture from soft to science 

through data-driven cultural transformation



How does it work?

Native Office 365 

data

Start with aggregated 

behavioral data from 

everyday work in 

collaboration tools

Organizational

context

Map behavioral data to 

organizational 

attributes to reveal 

collaboration patterns

Meaningful

outcomes

Bring in other data 

sources to connect 

collaboration patterns 

to business outcomes

Actionable

insights

Use powerful insights to 

make better business 

decisions and transform 

your organization

Workplace Analytics provides flexible privacy controls for data access and usage and compliance to help you protect your data.

+ + =



What is The Modern Data Estate?
T H E  M O D E R N  
D A T A  E S T A T E

Security and PerformanceFlexibility of choiceReason over any data, anywhere

Data warehouses

Data lakes

Operational databases

HYBRID

On-premises
Private cloud

Cloud

Data warehouses

Data lakes

Operational databases

Ingesting data at scale 

from diverse sources

Consistent code base across 

Cloud and On-premises 

Right data store for the 

right task – best-in-class

Leverage Analytics & AI 

without moving the data Languages, tools, 

frameworks 

Best scale, perf, price-perf; 

most secure, compliant 

T H E  M O D E R N  
D A T A  E S T A T E

Security and PerformanceFlexibility of choiceReason over any data, anywhere

Data warehouses

Data lakes

Operational databases

HYBRID

On-premises
Private cloud

Cloud

Data warehouses

Data lakes

Operational databases

Ingesting data at scale 

from diverse sources

Consistent code base across 

Cloud and On-premises 

Right data store for the 

right task – best-in-class

Leverage Analytics & AI 

without moving the data Languages, tools, 

frameworks 

Best scale, perf, price-perf; 

most secure, compliant 



Insights in minutes 

and rich reports

Choice of platform 

and language

Most secure 

over the last 8 years5
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The best of Power BI and

SQL Server Reporting Services 

in Power BI Report Server

Industry-leading 

performance

#1 OLTP performance1

#1 DW performance on 

1TB2, 10TB3, and 30TB4

Private cloud Public cloud

Most consistent data platformIn-memory across all workloads

1/10th the cost of Oracle 

T-SQL

Java

C/C++

SCALA

Node.js

C#/VB.NET

Python

Ruby

.NET core

All TPC Claims as of 1/19/2018.

1 http://www.tpc.org/4081; 2 http://www.tpc.org/3331; 3 http://www.tpc.org/3326; 4 http://www.tpc.org/3321; 5 National Institute of Standards and Technology Comprehensive Vulnerability Database

Intelligence over 

any data

Analytics over structured 

and unstructured data with 

the power of SQL and 

Apache Spark

Now with big data clusters
Modernize on premises with SQL Server 2019

SQL

http://www.tpc.org/4081
http://www.tpc.org/3331
http://www.tpc.org/3326
http://www.tpc.org/3321


SQL Server

T-SQLAnalytics Apps

ODBC NoSQL Relational databases Big data

PolyBase external tables

What is SQL Server Polybase?
✓ A distributed compute engine integrated with SQL Server

✓ You can easily combine relational and non-relational data stores

✓ You can keep your data in native source location

✓ Leverage T-SQL skills

✓ You get distributed, scalable query performance

✓ You can either manually deploy/config with SQL Server

✓ Or auto deploy and optimize with Big Data Clusters (BDC)

Intelligence over all data

“It’s all about 

Data Virtualization”



The Journey to Data Virtualization in SQL 
Server 2019

MSFT Jim Gray Labs 

Project to query 

“big data” with SQL 

in 2011

Polybase comes to 

PDW 2012

Polybase ships with 

SQL Server 2016 -

Polybase “classic”

Microsoft acquires 

Metanautix in 2015 

bringing new 

connectors

Project Aris 

commences in 2017 

to take Polybase to 

the next level

SQL Server 2019 

includes Polybase 

classic, new ODBC 

data sources, and 

Big Data Clusters 

(BDC)



Using Polybase in SQL Server: T-SQL 
EXTERNAL TABLE

Setup and 

configure 

Polybase

Setup 

authentication

Create 

EXTERNAL 

DATA SOURCE

Create 

EXTERNAL FILE 

FORMAT

Create 

EXTERNAL 

TABLE

Create 

statistics on 

key columns

Query like any 

other table



The SQL Server Polybase Architecture

SQL Engine

Polybase 

Engine

Polybase Data 

Movement 

Service

SQL Engine

Polybase 

Engine

Polybase Data 

Movement 

Service

SQL Engine

Polybase 

Engine

Polybase Data 

Movement 

Service

mpdwsvc.exe 



Polybase in SQL Server 2019 Big Data Clusters

Compute pool

SQL Compute 

Node

SQL Compute 

Node

SQL Compute 

Node
…

Compute pool

SQL Compute 

Node

IoT data

Directly 

read from 

HDFS

Persistent storage 

…

Storage pool

SQL 

Server
Spark

HDFS Data Node

SQL 

Server
Spark

HDFS Data Node

SQL 

Server
Spark

HDFS Data Node

Kubernetes pod

Analytics
Custom

apps BI

SQL Server 

master instance

Node Node Node Node Node Node Node

SQL

Data mart

SQL Data 

Node

SQL Data 

Node

Compute pool

SQL Compute 

Node

Storage Storage

Polybase head node

In Linux containerPolybase compute nodes

In Linux containers

“Built-in”

Data Sources

MapReduce

Not used

mpdwsvc.exe 

uses SQLPAL
Control Plane

Controller Svc

Configuration Store (SQL Server)

Grafana

Elastic Search

Azure FSM Engine

InfluxDB

Kibana



Things 
(Generate Data)

Actions
(Based on Insights)

Insights
(Based on Data)



Core Subsystems

Things Insights Actions



All Subsystems & Cross Cutting Needs

Insights ActionsThings



Tech choices

Insights ActionsThings



https://aka.ms/iotrefarchitecture

https://iotschool.microsoft.com

https://aka.ms/iotrefarchitecture
https://iotschool.microsoft.com/


Azure Data Lake

Azure Time Series 
Insights

Azure Maps

Azure Stream Analytics

Azure Machine Learning

Azure HD Insight
Spark, Storm, Kafka

Azure Event Hubs

Azure IoT Hub Device 
Provisioning Service

Azure IoT Hub

Windows 10 IoT Core

Azure IoT Edge

Azure Sphere

Azure Certified for IoT

Azure IoT Device SDK

Azure Logic Apps

Azure Websites

Azure Monitor

Azure Event Grid

Microsoft Power BI

Microsoft Flow

Azure Functions

P
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Edge

The Azure Portfolio of offers for IoT



PaaS

SaaS

Built on the same Azure IoT Platform Services

Rich extensibility points in IoT Central

Continuum of support for IoT solution needs

Azure IoT Central
Fully managed IoT SaaS
No cloud solution expertise required

Azure IoT Solution Accelerators
Solution accelerators for customers with cloud 

solution expertise and the need to fully customize



Get started in minutes

Modify existing rules and alerts

Add your devices and begin tailor to your needs

Fine-tuned to specific assets and processes

Highly visual for your real-time operational data

Integrate with back-end systems



SOLUTIONS THINGS INSIGHTS ACTIONSBuild Connect Manage



Things Insights Actions

Azure IoT Edge

Cloud 

Gateway

Azure IoT Hub

ActionsInsights



LEARN MORE >

https://blogs.microsoft.com/transform/feature/total-package-tetra-paks-technology-keeps-food-drink-flowing-safely-from-farm-table/
https://customers.microsoft.com/en-us/story/schneider-electric-process-mfg-resources-azure-machine-learning


Azure IoT Edge

SCADAPack

RTU

Replaying pump readings

SMS/email alert



Purchase now: https://visionaidevkit.com/

https://visionaidevkit.com/




Documentation

Product Page

Video

https://aka.ms/digitaltwinsblog

aka.ms/azure-digital-twins
https://channel9.msdn.com/Shows/Internet-of-Things-Show/Azure-IoT-for-Smart-Spaces
https://aka.ms/digitaltwinsblog


ServeStore Prep and trainIngest

Batch data

Streaming data

Azure Kubernetes 

Service

Power BI

Azure Analysis 

Services
Azure SQL DB

Azure SQL DW

Cosmos DB, SQL DB

Azure Data Lake Storage

Azure BLOB Storage

Azure Data Factory

Azure IoT Hub 

Azure Databricks

Azure Machine 
Learning service

Apps

Model Serving

Ad-hoc Analysis

Operational 

Databases



Advanced Analytics 

Social

LOB

Graph

IoT

Image

CRM

INGEST STORE PREP MODEL & SERVE
(& store)

Data orchestration 
and monitoring

Big data store Transform & Clean Data warehouse

AI

BI + Reporting

Azure Data Factory

SSIS

Azure Data Lake 
Storage Gen2

Blob Storage

Azure Data Lake 
Storage Gen1

SQL Server 2019 Big 
Data Cluster

Azure Databricks

Azure HDInsight

PolyBase & Stored 
Procedures

Power BI Dataflow

Azure Data Lake Analytics

Azure SQL Data Warehouse

Azure Analysis Services

SQL Database (Single, MI, 
HyperScale, Serverless)

SQL Server in a VM

Cosmos DB

Power BI Aggregations



AZURE DATA FACTORY AZURE DATABRICKS AZURE SQL DATA 

WAREHOUSE

Hybrid data integration 

with drag-n-drop UI

Ingest from 75+ sources, 

up to 1 Gbps

Execute SQL Server 

Integration Services packages

Native integration 

with Azure services

Fast, easy, collaborative Apache®

Spark™-based analytics platform

Enterprise-grade Azure security

Flexibility to fit your needs

Unlimited scale and performance

Secure, trusted and compliant

AZURE DATA LAKE STORAGE
G E N 2

✓ Combines Hierarchical File 

and Object Store

✓ Azure Active Directory✓ Optimized for 

Analytics Workloads ✓ Exabyte Scale

MODERN DATA WAREHOUSING



Data Integration Service: Serverless, Scalable, Hybrid

Hybrid Pipeline Model
Seamlessly span: on prem, Azure, other clouds & SaaS

Run on-demand, scheduled, data-availability or on event

Data Movement @Scale
Cloud & Hybrid w/ 75+ connectors provided

Up to 1 GB/s 

SSIS Package Execution
Lift existing SQL Server ETL to Azure

Use existing tools (SSMS, SSDT)

Author & Monitor 
Programmability w/ multi-language SDK

Visual Tools

Azure



SSIS 
Package

Pipeline



Pipeline foreach (…)Trigger

Linked 
Service









https://aischool.microsoft.com

https://aischool.microsoft.com/


AI Lab

ailab.microsoft.com



gallery.azure.ai

ery.azure.ai

https://gallery.azure.ai/



