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Microsoft is now taking
everything we've
learned on this journey

and bringing it to our
customers

Technology. Cost. Culture.
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ON PREMISES

Microsoft SO Server

MICROSOFT DATA PLATFORM

A s T &

AG -Async replica

Relational, XML, JSON, Spatial,

FullText, Binary, Image,

FileTable, Filestream
In-Memory

Buffer Pool Ext. ~Columnstore

Query Store Row Store
StretchDB Resource
Governor

Information Management
& Data Orchestration
Data Quality Services
Master Data Services
Integration Services

Database Engine

SQL Server Database Engine

Row level security, Transparent
Data Encryption, Always
Encrypted, Data Masking,
Auditing, Compliance

SQL Agent, Database Mail,
Linked Servers, Managed
Backup, Backup to Azure

Bl and Advanced
Analytics

Analysis Services
Tabular, Multi-Dimensional
PowerPivot, Data Mining, KPI, BISM

Reporting Services
Native, SharePoint Integrated

R Services

| Physical / Virtual
g™ Deployment |

HA/DR Data Warehousing
Always On Dimensional Modeling, Star,
— Snowflake, Polybase
Replication %E % EE
Log Shipping ECl AG
| S:
Reference Appliances s
Architectures poubase
APS w
Massively Parallel
Processing

Common Tools

SQL Server SQL Server Command Line
Management Data Tools (PowerShell, BCP, SQLCMD)
Studio

Migration & Upgrade Tools
(SSMA, Upgrade Advisor, Map
Toolkit)

c
S
®
o
53
o
E
S
S
®
&
[
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CLOUD

SQL Server in Azure VM

E

SQL Database

+ Elastic Scale

Azure
Marketplace

o

Azure HDInsight

LRS — Geo-Replication

-
ﬁ =

Cosmos DB Redis Cache

© @

Table Storage  Blob Storage

E MPP E
L

SQL Data Warehouse Analysis Services Data Lake Store

i B 0

Azure Data Factory Azure
Data Catalog

Map Reduce, Pig,
Hive, Hbase, Storm,
Spark

Azure Search

= 2 W A
=" A —
— e
loT /Event  Stream Azure Data Lake
Hub Analytics Analytics v bl

Cortana Intelligence Suite

DATA VISUALIZATION

Analyze and Authoring

Analytical Reports
Microsoft Excel

Power Bl Desktop ,[”I

Mobile Reports
u
Mobile Report Publisher

Paginated Reports
Report Builder

Report Designer

Delivery
Cloud
Power BI Service Illl
On-Premises
SQL Reporting Services

Consume
Power Bl Web Portal £l||
Windows Phone App ==
Android App |ﬁ|
iOS App .’
=1

Reporting Services Portal

SharePoint

Cortana
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Azure Z{HEITE

Big Data made easy

Analytics on any data, Easier and more :
: : Enterprise-ready
any size productive for all users
. . +':.."-’
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BIG DATA IN THE CLOUD

Azure
Data Lake Store

A hyper-scale
repository for Big Data

analytics workloads

& T TH A

Hadoop File System (HDFS) for the cloud
No limits to scale
Store any data in its native format

Enterprise-grade access control,
encryption at rest

Optimized for analytic workload performance

y o



& TiD2017

AzureZHEI1VH 73 #r




A G RIE DA VB By

ON-PREMISES

Ll

Customer
Behavior

@ Move via Data Factory

Clickstream

DBs

AZURE

CONSUMPTION

Analytics

P

HDInsight

Data Lake

ETL & Analytics
Cleanup, Normalize, Basic Stats

Experimentation

A/B testing at scale. Drive
changes based on actual
Customer behavior

Machine Learning

Do ML at Scale (Customer
Segmentation & Fraud
Detection)

Move via Data Factory

SQL DW

SQL DB

V@

Web Portals

]

Mobile Apps

) L]

Power BI

~ @

Data Science
Notebooks




U-SQL/Cognitive
E)(a m p|e + Identify objects in images (tags)

 |dentify faces and emotions and images

Objects Emotions

» Join datasets — find out which tags are associated with happiness

REFERENCE ASSEMBLY ImageCommon;
REFERENCE ASSEMBLY FaceSdk;
REFERENCE ASSEMBLY ImageEmotion;
REFERENCE ASSEMBLY ImageTagging;

@objects - ti
process MegaFaceView @emotion_raw - .
PRODUCE FileName, NumObjects int, Tags string process MegaFaceView
READONLY FileName PRODUCE FileName string, NumFaces int, Emotion string
usING new Cognition.Vision.ImageTagger();  READONLY FileName L. .
usinG new Cognition.Vision.EmotionAnalyzer();
aggregat
@tags -
SELECT FileName, T.Tag @emotion - €
From @objects SELECT FileName, T.Emotion
CROSS APPLY FRov @emotion_raw
EXPLODE (SqlArray.Create(Tags.Split(';"'))) CROSS APPLY-_
- T(Tag) i EXPLODE(SqlArray.Create(Emotion.Split(';"')))
WHERE T.Tag.ToString().Contains("dog") OR AS T(Emotion);

T.Tag.ToString().Contains("cat");

@correlation -
SELECT T.FileName, Emotion, Tag
FrRoMm @emotion as e
INNER JOIN
@tags AS T
ON E.FileName == T.FileName;
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Reference Big Data Analytics Pipeline
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PolyBase in SQL Server

BIG DATA ON-PREMISES

PolyBase in : . N
or on-premises big Data, partner wit
SQ'— Sel’vel’ 201 6 Hortonworks, Cloudera, or other 3 party
and APS providers
Use PolyBase to query Hadoop and
DW together

PolyBase is built-in to both SQL Server 2016
and APS with no additional costs

S0L Server 2016
or APS
5

y &4
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Data type usage by vertical

A

Retail

- Real-time offers
and personalized

Solutions seniees

- Demand forecasting

« Sentiment analysis

« Clickstream and behavior
New types - Point of sales
of data « Server logs

« Sentiment and web

B8 Microsoft

Manufacturing

« Manufacturing ops

» Connected cars

» Machine and sensor

« Structured and
unstructured

4!
ID

Financial Services

« Customer experience

« Risk assessment

» Sentiment and web
- Server logs

« Structured and
unstructured

Health

« Remote health
monitoring

- Population health
management

- Patient vitals
» Genomic data

- Server logs

<

Government

» Smart buildings

» Transit and
traffic
optimization

 Sentiment and web
- Server logs

« Structured and
unstructured
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Reference architecture for customer recommendation

Data Generation Storage Visualizations

® -0 8 & A w.

Website Azure Azure SQL Server Marketplace

Processing

SQL DB LY nalysis Services Aaure M_achine
Example reference architecture : - -
Customer recommendation B )
) Log files Document DB " F
Use Cortana Intelligence: Jressn B2

Track non-relational data: use clickstream data / log files
from the ecommerce website (ADLS)

Track relational data: use customer purchase data (SQL DB)

Use big data (ADLA) to do data preparation of non-
relational data

Use Machine Learning to model and predict customer
behavior (AML) on both relational and non-relational data

Have website display dynamic content from predictions to
recommend products

Azure Data
Lake Store SharePoint B E >

Lt

‘@ Azure HDInsight
R x /)
Excel BI

A ok’ CR
=]
—~ = Hive Spark SQL R Server
AR AT P
HEASE
HBase on Azure 3 ﬁ:ﬂ"ﬁ Power BI 'll'
HDInsight

Sqoop Pig Spark MLib

OO

Oozie Datazen

Azure Data Factory
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Reference architecture for loT

Data Generation Real-Time Storage Processing Visualizations
@ @ @ @ A ! Azure
Azure Azure A Marketplace
. SQLDB SQLDW Anas\cyl:issgle\;\?i'ces MaZCT“riie
Example reference architecture Learing
o
Internet of Things L )
Devices Azur
‘ < GF | oodmenos
Use Cortana Intelligence: gl — |
Crawlers o Analytics Lake Analytics

Azure Data
Lake Store

. AT i
Spekt W Azure HDInsight

» Track non-relational data: collect devices or machine
generated data in real-time (Event Hubs + Spark Streaming)

»  Output real-time data to Power B

Bots
Spark
@ Streaming Excel Bl

Land real-time data ADL B s, =7 ®
° — PR Hive Spark SQL R Server
and real-time data into permanent store ( S) PEsE b .
H . . HBase on Azure . oot Power Bl Im
* Run machine learning at scale on data to find patterns Sl HDInsight b SparkMub

(HDInsight + R Server) Storm

for Azure

HDInsight Datazen

Azure Data Factory
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Customer example: Chili's Restaurants
using Ziosk Tablets for loT scenario

Ziosk Tablets on every restaurant | Wanted to improve
Scenario guest satisfaction, customer insights, and restaurant
efficiency

Azure HDInsight (Hadoop-as-a-service), Azure Machine
Learning, Power Bl to aggregate data in real-time and

Solution identify relationships between customer behavior and
purchases
+ Optimize guest experience on tablets by delivering “Until now, we haven't had the ability to optimize the
Result customized offers in real-time guest experience based on their specific interactions
+ Understand restaurant metrics such as customer wait with the devices. With Azure, we can close the loop.”

times, wait staff efficiencies, restaurant sales, etc. . _ .
Kevin Mowry, Chief Software Architect

rdiosk chilis
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Common technical scenarios for modernizing data warehouse with big data

olie
T
=80

ETL Offload
Data Prep

Leverage cost effective big data to
offload ETL and data preparation

Transformation is done using big data
scripts/code instead of through an ETL
tool

» When data is prepared, load into
warehouse for interactive B

B8 Microsoft

(_k_\
B

Single view
(DW + Big Data)

Customer 360 degree view now
includes both relational (customer
purchases, contacts) and non-
relational (sentiment, clickstream,
etc.)

Data warehouse and Data Lake are
side-by-side collecting data and
queried using federated query
technologies (PolyBase)

T
=g

Active Archive (DW Hot
storage / Big Data cold)

Leverage cost effective big data to

archive all data indefinitely as "cold”

storage that can be processing at
anytime with big data

Pull in frequently used hot data for
interactive Bl in the data warehouse

olie
T

Run data science /
experimentation

Keep data warehouse for operational
reporting and B

Leverage a separate big data
implementation for running data
science / experimentation with
uncurated, non-relational data to find
new patterns and new insights

When patterns are found,
operationalize into the data warehouse
for reporting

Use R Server for data science
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Reference Architecture for Single View (MDW)

Data Generation Storage Processing Visualizations
chg's'ie Azure Azure @ é ! Maizeli;)e\ace
. SQL DB SQL DW erver Analysis achine
Example reference architecture Sevces 0 laaring
Modern Data Warehouse [Single View] B ()
Azure
Log files Document DB —
N . P— SSRS
Use Cortana Intelligence: s B
o Lake Analytics
» Track relational data: Move relational point of sales and J:_.lD ko Sharepoint B E:)
purchase data through operational stores (SQL DB) into Y e vomsion
relational DW (SQL DW x
( Q ) 355 . m}.ﬂ @ Excel Bl
Track non-relational data: Track non-relational data from - Hve spuksal RSemer
telemetry, clickstream, social medial into big data store o HERSE oot® sl
(A D LS) Bots AIRTREEE ch::p Pig Spark MLib 'lll
Run queries across joining the two through federated query @ e Datazen

(PolyBase or ADLA) Sensors

Azure Data Factory

* Show results in Bl tools (Power BI)
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Customer example: Tangerine instantly
adapts to customer feedback

Lack of insight for targeted campaigns

Scenario Inability to support data growth
Azure HDInsight (Hadoop-as-a-service) and Microsoft
. Analytics Platform System (APS) to do instant analysis of
Solution . . .
social sentiment and customer feedback across digital,
face-to-face and phone interactions.
: Reé:vced timekto ﬁ“s"omer insight , “| can see us...creating predictive, context-aware financial
* Ability to make changes to campaigns or adjust services applications that give information based on the
product rollouts based on real-time customer . o
Result . time and where the customer is.
reactions
* Ability to offer incentives and new services to Billy Lo
retain—and grow—its customer base Head of Enterprise Architecture

Tangerine”
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Target Audience

Technical Decision Maker (primary)

Who care about supporting the business with strategic IT investments

ITPros (influencer)

Example: Database Administrators, Operations team

Business Decision Maker (influencer)

LOB Decision Makers who care about solving business problems

Probing Questions -

What do you currently do for big data today?

What new types of non-relational data do you need to
capture (e.g. sentiment and web, clickstream, machine/sensor,
geographic, server logs, etc.)?

Do you currently have a Hadoop deployment on-premises
and want to get out of the business of managing your own
datacenter?

How do you collect Azure cloud data generated by other
sources like Azure Website, 10T Suite, etc. and what kinds of
analysis would you like performed on it?

What experiments / data science do you want on all of your
data (curated or not)?
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Common technical scenarios for big data stand-alone

(IS

On-prem Hadoop
migration to cloud/hybrid

« Leverage cost effective cloud to
manage Hadoop and get out of
managing own servers

»  Hybrid Hadoop scenarios with on-
prem (use cloud for dev/test, backup,
or burst)

» Use R Server with on-prem Hadoop

B8 Microsoft

Adding intelligence
to applications

Add big data to applications for
the app to receive data in real-
time and predict customer
behavior

Analyze data stored in
Azure from other services

Azure services generating lots of
data (e.g. Azure Web Apps, IOT
Suite, Media Services, etc.). Use
Data Lake Analytics or HDInsight
to process data to find new
insights

Run data science /
experimentation

Leverage a new big data
implementation for running data
science / experimentation with
uncurated, non-relational data to
find new patterns and new insights
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Example reference architecture
Analyze Data Stored in Azure

e Track realtime data from IOT Suite: collect data from |OT
Suite in permanent store (ADLS)

» Track other Azure data (Azure Website generating web
logs) and store in ADLS

* Run Machine Learning through R Server for HDInsight to
find patterns in data

* Show results in Bl tools (Power BI)

Reference architecture for Big Data

Data Generation Real-Time Storage Processing Visualizations

® OG0 € 4 w .

Azure
Website Azure Azure SQl Server Azure Marketplace

SQL DB SQL DW

jmy 0

Devices -
Azure
N
¥ @} Document DB
l‘ Azure —

Crawl = Stream Azure Datg
FOHES ==" Analytics Lake Analytics

Analysis Services Machine
Learning

Azure Data
Lake Store

Bots L A
Spekt W Azure HDInsight
@ Spark
A STl . Excel BI x
for Azure 4 ﬁ:u.-fT ﬁ
HDInsight e =
AR AC 4 E Hive  sparksQL R Server
HEASE -
HBase on Azure . Skt Power BI ."'
HDInsight Pig Spark MLib

Neeliy]
for Azure

HDInsight Datazen

Azure Data Factory
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Customer example: Virginia Tech crunch
endless amounts of Genomic data

DNA sequencers are generating 15PB of genomic data
each year. Virginia Tech needed to process it to foster
medical breakthroughs including new cancer
treatments. They were evaluating creating a multimillion
dollar supercomputer center, but wanted to find a
different way to process the data.

Scenario

Azure HDInsight (Hadoop-as-a-service) was chosen to
Solution process genome data resulting in significant cost

savings as they only pay for what they need. “What excites me about what I'm doing with the cloud
(HDInsight) is the ability to accelerate discovery to the
* Significant cost savings with the cloud point that we may be able to find treatments for cancer”

Result * Elastic scale that keeps up with huge data volumes
* Powering the search for cancer treatments Wu Feng, Professor of Computer Science

I VirginiaTech
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Fasy for administrators
to spin up quickly

« Deploy big data projects
IN minutes

- No hardware to install,
tune, configure or deploy

« No infrastructure or

software to manage

~ BN J

@ 8 « Scale to tens to thousands
of machines instantly

A\Ejy




Debug and Optimize
your Big Data

Programs with ease - Deep integration with
Visual Studio, Visual Studio

Code, Eclipse, & IntelliJ

- Easy for novices to write
simple queries

- Integrated with U-SQL,
Hive, Storm, and Spark

» Actively offers recommendations
to improve performance and
reduce cost

» Playback visually displays job run




Develop massively
parallel programs with . U-5QL: a simple

Slmp||C|ty and powerful language that's
familiar and easily extensible

- Unifies the declarative
nature of SQL with expressive
power of C#

« Leverage existing libraries in
NET languages, R and Python

- Massively parallelize code on
diverse workloads (ETL, ML,
image tagging, facial
detection)




Fasy notebook

experience . « Most popular notebooks,
for data scientists Jupyter and Zeppelin out-of-
e-box

- Combine code, statistical
equations and visualizations

- Worked w/ Jupyter
community to enhance
kernel to allow Spark
execution through REST
endpoint




Fasy for data scientists
with familiar R language

R Server for HDInsight
- Largest portable R parallel

analytics library

« Terabyte-scale machine

learning—1,000x larger than
in open source R

« Up to 100x faster

performance using Spark and
optimized vector/math
libraries

» Enterprise-grade security

and support



Fasy for business
analysts with interactive
reports over big data . Interactive Bl with big data
« Spark 2.1 integration

* Interactive Hive with LLAP-
keeps data compressed
running in-memory 25x faster

- ODBC driver to use Power B
or third party tools (Tableau,

l SAP Qlik, etc.)
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Apps
DATA bp I-j IEI
VISUALIZATION
|
Web App Power BI Mobile App
| DataProcessing || Analysis Models Vb AnalsisModels i
DATA PROCESSING 3 i H i i i i [ Entity linking } [ Sentiment ] i i
AND ANALYSIS i - ¥ Dissemination Path) 1 1 | ! ]
I | I . I | I
L - i i User Profile Keywords | | | | [ Recommendation ] [Classification] % %
0 D . H B Lo
} i i }‘ SNA Model Training . | i [ Machine Translation ] [ i
N . b TS ——————————___ I 1 e |y |
| B Q |
| | | O |
} D ) P Service - : |
o HDInsight . b ] Fabric Cognitive Services |
DATA STORAGE :
o Graph DB Elastic
— & VM Search VM
Q SQL Data DocumentDB
Azu're SQL DB e . Stc_)rage Account (Knowledge (Knowledge Graph) (Article Indexing)
(Business Data) (Bl Data) (Big Data Store) information)
DATA T
INGESTGION
&3 katka =
[ L]
Event
Hubs
A
DATA SOURCE ‘
o | [ Pa
:‘.: Other Dat
er Data . .
Tenellns S Microsoft Social Engagement

(Twitter, Facebook)

(Weibo, Incremental (Customer Data)
Data)
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Conversational agents
Customized experiences
Customer analytics

Engage your

customers

Enable your
employees

Employee productivity
Business data differentiation
Organizational knowledge

O
an)
ayay

!

Product innovation
Differentiated experiences
New scenarios

Transform your
products

Artificial
Intelligence

Optimize your
operations

Intelligent predictions
Operational efficiency
Deep insights




Data

DATA GRAPHS

Office 365
LinkedIn

Bing

N R e

@ Intelligence @
AZURE + Al
DATA PLATFORM INFRASTRUCTURE SERVICES
Data Lake Batch Al Cognitive Services
Cosmos DB Training
SQL Server FPGA/GPU
TOOLS

Visual Studio | Azure Machine Learning | Bot Framework

Cognitive Toolkit | TensorFlow | Caffe

Experiences

AGENTS
Cortana

APPLICATIONS
Office

Windows

Dynamics

SOLUTIONS

—>
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Vision

Computer vision
Face

Emotion

Content Moderator
Video

NEW
Video Indexer

NEW
Cognitive Services Labs

NEW
Custom

Vision Service

A

Language

Text analytics

Spell check

Web language model
Linguistic analysis
Translator

Custom
Language
Understanding

Speech

Speaker recognition
Speech

Custom
Speech Service

Q

Search

Web search

Image search
Video search
News search
Autosuggest

NEW
Custom

Search

©

Knowledge

Academic knowledge
Entity linking service
Knowledge exploration
Recommendations
QnA maker

NEW
Custom

Decision Service
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www.captionbot.ai

@ | think it's a young man jumping in the air on a skateboard.
: J
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MR Bot HEZR

Accelerate development

Framework, tools and services to build
great bots that converse naturally

Reach any user

Develop once and expose through any
channel including Skype, Facebook, web
Enrich the experience

Add advanced capabilities through close
integration with Cognitive Services
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Azure Machine Learning

Integrated environment Best-in-class algorithms Deploy in minutes
Simple drag, drop, and connect Built-in collection of best-of- Train and operationalize
interface for Data Science breed algorithms. R, CRAN models with a single click

packages, and Python
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Deep Learning

Open environment
Cognitive Toolkit: performance, scale

Full support for TensorFlow, Caffee

Productive tools
Visual Studio
Jupyter Notebook

Azure Al infrastructure

The Al supercomputer: CPU, GPU, and
(coming next) FPGA

Managed service with Batch Al Training
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Jenny Jiang jejiang@Mlicrosoft.com
Frank Chen frank.chen@microsoft.com
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U-SQL/Cognitive
E)(a m p|e + Identify objects in images (tags)

 |dentify faces and emotions and images

Objects Emotions

» Join datasets — find out which tags are associated with happiness

REFERENCE ASSEMBLY ImageCommon;
REFERENCE ASSEMBLY FaceSdk;
REFERENCE ASSEMBLY ImageEmotion;
REFERENCE ASSEMBLY ImageTagging;

@objects - ti
process MegaFaceView @emotion_raw - .
PRODUCE FileName, NumObjects int, Tags string process MegaFaceView
READONLY FileName PRODUCE FileName string, NumFaces int, Emotion string
usING new Cognition.Vision.ImageTagger();  READONLY FileName L. .
usinG new Cognition.Vision.EmotionAnalyzer();
aggregat
@tags -
SELECT FileName, T.Tag @emotion - €
From @objects SELECT FileName, T.Emotion
CROSS APPLY FRov @emotion_raw
EXPLODE (SqlArray.Create(Tags.Split(';"'))) CROSS APPLY-_
- T(Tag) i EXPLODE(SqlArray.Create(Emotion.Split(';"')))
WHERE T.Tag.ToString().Contains("dog") OR AS T(Emotion);

T.Tag.ToString().Contains("cat");

@correlation -
SELECT T.FileName, Emotion, Tag
FrRoMm @emotion as e
INNER JOIN
@tags AS T
ON E.FileName == T.FileName;



REFERENCE ASSEMBLY [TextCommon]; Te)(t AﬂalySiS

REFERENCE ASSEMBLY [TextSentiment];
REFERENCE ASSEMBLY [TextKeyPhrase];

@wWarAndPeace =
EXTRACT No int,
Year string,
Book string, Chapter string,
Text string
FROM @"/usqlext/samples/cognition/war_and_peace.csv'
USING Extractors.Csv();

@sentiment =

PROCESS @wWarAndPeace

PRODUCE No,
Year,
Book, Chapter,
Text,
Sentiment string,
Conf double

USING new Cognition.Text.SentimentAnalyzer(true);

OUTPUT @sentinment
TO "/sentiment.tsv"
USING Outputters.Tsv();



REFERENCE ASSEMBLY ImageCommon; |mag|ﬂg

REFERENCE ASSEMBLY FaceSdk;
REFERENCE ASSEMBLY ImageEmotion;
REFERENCE ASSEMBLY ImageTagging;
REFERENCE ASSEMBLY ImageOcr;

@imgs =
EXTRACT FileName string, ImgData byte[]
FROM @"/images/{FileName}. jpg"
USING new Cognition.Vision.ImageExtractor();

// Extract the number of objects on each image and tag them
@objects =
PROCESS @imgs
PRODUCE FileName,
NumObjects int,
Tags string
READONLY FileName
USING new Cognition.Vision.ImageTagger();

OUTPUT @objects
TO "/objects.tsv"
USING Outputters.Tsv();



