




Who When What How

Instructors 09:30 – 11:00 Set-up Spark cluster 

R Deployment Options

R Operationalization

Chalk & Talk

You Lab 05 – Operationalizing R with Azure Machine Learning Lab

You Lab 08 – SQL Server R Services Lab

All 12:00 – 13:00 < LUNCH >

You Lab 07 – Getting Started with MRS on HDInsights (Spark) Lab

All 16:00 – 16:30 Wrap-up Discussion
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Microsoft Data Platform

▪ Everything built-in

▪ OLTP, analytical and MPP

▪ Continuous innovation

▪ Deep integration with Hadoop 

using T-SQL

▪ R Integration

▪ Enterprise-ready R

▪ Multi-threaded

▪ Massive Parallel Processing

▪ Reproducible R 

▪ Fast path to industrialization

▪ Commercial support

▪ Scalable value-adding services

▪ Stand-alone or hybrid solutions

▪ Perceptual intelligence

▪ Business templates

▪ Industrialize in seconds

▪ Open platform (R, Spark, Python)



Comparing CRAN R vs Microsoft R

CRAN R

Speed of Analysis

Support

Analytic Breadth 
& Depth

License

Single threaded

Community

8000+ innovative analytic 
packages

Open source

Industrialization & 
Code Management

Custom

Microsoft R Open

Multi-threaded

Community

8000+ innovative analytic 
packages with a fixed CRAN 

repository

Open source
mran.microsoft.com

Custom

Microsoft R Server

Multi-threaded, parallel 
processing 1:N servers

Community + Commercial

8000+ innovative analytic 
packages with a fixed CRAN 

repository + commercial 
parallel high-speed functions

Commercial license
Supported release with 

indemnity

Deploy as web service
Version control with Team 

Services



An R Server for Everyone

Microsoft R Server for Redhat Linux

Microsoft R Server for SUSE Linux

Microsoft R Server for Teradata

Microsoft R Server for Hadoop on Redhat

SQL Server R Services

Microsoft R Server for HDInsight with Spark



Introducing SQL Server 2016 R Services
Enterprise-scale data science—built-in 

Enterprise speed & performance

Near-DB analytics 

Parallel threading & processing 

Model on-premises, store in 
cloud—or vice versa

Hybrid memory & disk scalability

Not bound by memory-enabling 
limits of larger datasets

Included in SQL Server 2016

Reuse and optimize 
existing R code

Eliminate data movement 
across machines

Write once, deploy anywhere



Microsoft SQL Server R Services

SQL Server

Analytical engines

Full R integration

Fully extensible

Data Management Layer

Relational data

T-SQL interface

Stream data in-memory

Analytics library

Share and collaborate

Manage and deploy

R +

Data Scientists

Business 

Analysts

Publish algorithms, interact 

directly with data

Analysis through TSQL, tools, 

and vetted algorithms 

DBAs
Manage storage and 

analytics together

▪ Working from the R IDE and execute R 

Scripts that runs in-Database

▪ Execute the R Scripts, invoking T-SQL

▪ Run R Jobs

▪ Can manage, secure and govern resources 

of R Runtime Execution



SQL Server & Power BI Everything Build-In

R + in-memory at massive scale

Advanced Threat Analytics
SQL Server Auditing

Row-Level Security

Dynamic Data Masking

Always Encrypted

Transparent Data Encryption

In-Memory Technology
for OLTP & DWH 

Row & Column Store

Real-time Operational 
Analytics

Industry Leading TCO

Online & Offline access

Rich Visualization

Power BI Integration

Machine Learning

Cost efficient

Operationalize

Scale & Performance

Support

Backup to cloud
Stretch Database

AlwaysOn: DR in cloud

Database as a Service

Polybase

Consistent experience from on-premises to cloud

In-memory across all workloads



1. Business and 

Technology 

Planning

2. Plan and Prepare 

Data

3. Ingest Data into 

Data Platform

4. Explore and 

Visualize Data

5. Generate and 

Select Features

6. Train/Retrain 

Models

7. Deploy 

models/analytics

8. Build dashboards 

and/or Apps for 

consumption

Data Science 
Process with 
SQL Server 

2016
3. Ingest Data into 

Data Platform

4. Explore and 
Visualize Data

5. Generate and 
Select Features

6. Train 
Models/optimize 

analytics

7. Deploy 
models/analytics

8. Build dashboards 
and/or Apps for 

consumption

• SQL Integration Services
• R Stored Procedure
• Data Tools
• Import/Export wizards 

for ad-hoc data
• Directly via R
• Polybase to Hadoop

• Microsoft R Client
• RTVS or RStudio
• Remote from any IDE onto Server
• SQL Server Data Mining tools for 

non-programmers

• DeployR (one-click)

• Stored Procedures (one-click)

• Azure Machine Learning (Cloud)

• Reporting 

Services

• Power BI

• Excel

• Bots

• PowerApps

• Azure 

LogicApps

The Data Science Process with SQL Server 2016





When and Where Should I Use Hadoop ?

ORC, Parquet, Avro, JSON, Text 

Model

Prepare

Store

Deploy

Big Data 
(>5TB)

Small Data 
(MB)

Large Data 
(<1TB)

PolyBase

sparklyr

sparklyr

SQL Server 2016

Consume

SQL Server 2016



CONTROL EASE OF USE

Azure Data Lake 

Analytics

Azure Data Lake Store

Azure Storage

Any Hadoop technology

Workload optimized, 

managed clusters

Specific apps in a multi-

tenant form factor
Azure Marketplace

HDP | CDH | MapR

Azure Data Lake 

Analytics

IaaS Hadoop Managed Hadoop Big Data as-a-service

Azure HDInsight
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Choices of a Big Data Platform
Accelerate the pace of innovation through a state-of-the-art cloud platform 
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R in Hadoop: Options
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High Level Architecture

Data Scientists 
Workstations

Analytics Environment

PolyBase

Hadoop Cluster

From RStudio/RTVS remote to SQL and/or Hadoop Edge 
using DeployR R package

Continue to use local (workstation) for ad-hoc work

Once process has been tested in 
analytics environment, we promote 
to operational environment.

Operational



• Works with RTVS or RStudio

• Speeds up computation locally thanks to MKL

• ScaleR package built-in

• Reproducible R Toolkit built-in

• Work with files on your local file system

• Work with ODBC data from SQL

• Comes with DeployR remote package:

• Remote into SQL Server and do R on the 

Server

• Switch between server and local 

environments

• Send R jobs to a server (asynchronously)





• Allow Excel users to consume 
your R-based Stored Procedures

• Excel users can consume DeployR
Web Services

• No R programming knowledge 
required for the end user

• Analytics self-service across the 
organisation



• On-Premise

• Paginated reports consuming R-based SQL 
Stored Procedures

• Custom branding

• Drag-and-drop report authoring via Visual 
Studio or Report Builder

• Real-time prediction

• Built-in Alerting



Data Science track
in the 

Microsoft Professional Program
A MOOC together with Open Edx

https://academy.microsoft.com/en-us/professional-program/data-science

Free e Book Data Science with SQL Server 2016
https://www.r-bloggers.com/free-e-book-data-science-with-sql-server-2016/

https://academy.microsoft.com/en-us/professional-program/data-science


The most open platform, ready for production.

Thank You



In this lab  you will model the data coming from the New York City taxi trip and fare with SQL Server and MRS. 

The data we’ll use is a representative sampling of the 2013 New York City taxi trip and fare dataset, which contains 

records of more than 173 million individual trips in 2013, including the fares and tip amounts paid for each trip. 

To make the data easier and faster to work with for this example, we’ll sample it to get just one percent of the data. 

You will start creating the SQL context, running a query and ingesting the data. 

The modeling task at hand is to predict whether a taxi trip was tipped (a binary, 1 or 0 outcome) based on features 

such as distance of the trip, the duration of the trip, number of passengers in the taxi for that trip, and other 

factors. Features are columns of data that have a potential relationship to another column, frequently referred to as 

the Label or Target—the answer that we are looking for. 

The dataset we have contains past information about the trips, the passengers, and other data (features), and it 

includes the tip (the label).



In this lab we will explore the functionality of the AzureML R package. 

You will learn how to use this package to upload and download datasets to and from AzureML, to interrogate experiments, to 

publish R functions as AzureML web services, and to run R data through existing web services and retrieve the output. 

The AzureML package provides an interface to publish web services on Microsoft Azure Machine Learning (Azure ML) from 

your local R environment. 

The main functions in the package cover: 

• Workspace: connect to and manage AzureML workspaces

• Datasets: upload and download datasets to and from AzureML workspaces 

• Publish: define a custom function or train a model and publish it as an Azure Web Service 

• Consume: use available web services from R in a variety of convenient formats 

This lab focuses on small examples rather than trying to solve one particular use case. Therefore, please work through the 

examples and exercises. 



1. Import data from CSVs into 
Spark DataFrames

2. Cleaning and manipulating 
Spark DataFrames with 
SparkR

3. Exporting Spark DataFrames
to XDF 

4. Training models using ScaleR functions in Spark compute 

context 

5. Deploying models trained on ‘big’ data and operationalizing 

them in the cloud with Azure ML 




