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~asy access to data,
0ig & small

Search, access, and shape internal and external data,
and combine with unstructured data

Powerful insights with
familiar tools

Speed up analysis and time to insight with the familiarity of
Excel in Office and Office 365 and access via mobile devices

Complete Bl platform

Scale your Bl models and enrich and secure your data with
a complete platform spanning cloud and on-premises



Fasy Access to Data, Big and Small

Search, access Simplify access to public and Key featu res
and shape

corporate data

Project code name “Data Explorer”

Easily preview, shape,
and format your data Windows Azure Marketplace

Windows Azure HDInsight Service & Microsoft HDInsight Server (preview)
v" 100% Apache

el Combine and refine data Parallel Data Warehouse with Polybase
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Microsoft Power Bl for Office 365

Self-service Bl with the familiarity of Office and the power of the cloud

Insights in Excel Collaborate in Office 365

1 Billion Office Users 1 in 4 enterprise customers on Office 365

Scalable | Manageable | Trusted
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Powerful Self-Service Bl with Excel 2013

Discover & Search and access internal & Power Query — formerly project “Data Explorer”
Combine

external data

H S & = Bookl - Excel T EH - &8 X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DATA EXPLORER POWERPIVOT Amy Strande +
Clean, transform, and shape data = ysonse - F]
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Power Query

Enable self-service data discovery, query, transformation and mashup experiences for Information
Workers, via Excel and PowerPivot

Discovery and connectivity to a wide range of data sources, spanning volume as well as
variety of data.

Highly interactive and intuitive experience for rapidly and iteratively building queries over
any data source, any size.

Consistency of experience, and parity of query capabilities over all data sources.

Joins across different data sources; ability to create custom views over data that can then be
shared with team/department.




Power Query

Discover, combine, and refine Big Data, small data, and any data with Data

Explorer for Excel.

service Bl

* Relational dB
* Excel

« Text

« XML

« Odata

« Web pages

« Hadoop HDFS

search

data sources

Excel add-in to enhance self-

[dentify and import external data:

iscover relevant data by using

Combine and transform multiple

EHES - Book1 - Excel TABLE TOOLS
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24 FOLG Folies gourmandes Martine Rancé Assistant Sales Agent 184, chaussée de Toumal
25 FOLKD Folk och fa HB Maria Larsson Owner Akergatan 24
26 FRANK Frankenversand Pater Franken Markeating Manager Berliner Platz 43
27 FRANR France restauration Carine Schmitt Marketing Manager 54, rue Royale
26 FRANS Franchi 5.p.A. Paclo Accorti Sales Representative Via Monte Bianco 34
29 FURIB Furia Bacalhau e Frutos do Mar Lino Rodriguez Sales Manager Jardim das rosas n. 32
30 GALED Galeria del gastrénome Eduardo Saavedra Rambla de Catalufia, 23
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Powerful Self-Service Bl with Excel 2013

Analyze &
Model

Lightning fast analytics with in-
memory technology

Model relationships, custom
measures, hierarchies, and KPI's

File Home Design Advanced
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Introducing PowerPivot

PowerPivot empowers business users to create self-service Bl
data models in Excel

 Achieved with a client-side version of SQL Server Analysis Services, known as the
In-Memory Analytics Engine

- Can efficiently store data volumes far greater than what Excel worksheets can
achieve

A separate window can be used to load, explore, relate, and
enrich data with calculations

Can import and relate data from corporate, local, and ad hoc
data stores

In Excel 2013 Professional Plus edition, PowerPivot is installed,
but not enabled



PowerPivot for SharePoint

 PowerPivot for SharePoint extends SharePoint 2013 and Excel Services to
add server-side processing, collaboration, and document management
support for the PowerPivot workbooks published to SharePoint

« The PowerPivot Gallery, a special type of document library, is provided to
browse published PowerPivot workbooks and to configure automatic data
refresh

« The PowerPivot Service deploys the embedded data model to an Analysis
Service instance within the SharePoint farm, and Excel Services is used to
query the deployed data model

« Data connections can be defined to query the PowerPivot data model by
using the document URL



- @ Microsoft

Power View e




~ & Microsoft

Power View




Powerful Self-Service Bl with Excel 2013

Bring your data to life with
interactive visualization

Visualize &

Explore

Explore data in new ways to
uncover hidden insights

ull

Power View
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Introducing Power View

ﬂ] Power View is an interactive data exploration, visualization, and
presentation experience

« Highly visual design experience

Rich meta-driven interactivity
« Presentation-ready at all times

« |t delivers intuitive ad-hoc reporting for business users

 Reports can be based on tabular data models, including
PowerPivot data models

« |t is now also available in Excel 2013, and with new features:

« Maps « Drill down/Drill up * Hyperlinks
* Pie charts  Report styles, themes and « Printing
« Hierarchies text resizing

e KPIs « Backgrounds with images



Power View in Excel

Power View

SQL AS
(Tabular)

SQL AS
(PowerPivot)




Power View in SharePoint

Browser SharePoint SharePoint Database
web server app server server
Excel Web Excel Web ExceI. SQL AS
. Calculation .
App Services Services (PowerPivot)

Power View
SQL AS
ADOMD.NET (Tabular)

SQLRS

Add-In



Power View for Multidimensional Models

« Power View on Analysis Services via BISM
» Native support for DAX in Analysis Services
 Better flexibility: Choice of DAX on Tabular or Multidimensional (cubes)

Reseller Sales by Country

Countt .
T Reseller Sales Amount by State-Province
= Australia ) )

. .;ORTHm \




Architecture

P

Analysis Services
SharePoint T
(2010 or 2013) Bl Semantic Model
Internet Explorer Tabular

@
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Reporting
Services

Analysis Services

Power View

Bl Semantic Model
Multidimensional

w

SQL Server Data Tools



Third-party FREpPOrting Services SharePoint
applications (Power View) Excel PowerPivot Insights

@

Bl Semantic Model

Multidimensional
MDX/DAX
Query
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Multidimensional-Tabular Mapping
BISM-MD Object Tabular Object

Cube Model

Cube Dimension Table

Attributes (Key(s), Name) Columns

Measure Group Table

Measure Measure

Measure without MeasureGroup Within Table called “Measures”
Measuregroup->Cube Dimension Relationship

relationship

Perspective Perspective

KP] KP]

User/Parent-Child Hierarchies Hierarchies



Query Execution Architecture

Client Application

Query Parser

\YID)

Metadata

MDX Formula Engine DAX Query Processor Layer

Measure

l e ° Dimension Queries e

(Table Query)

\eA Query Processor

: : Storage
SE Caches SE Evaluation Engine -% Partition Data Engige

Query
a Analysis Services

Multi-
dimensional 1
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Powerful Self-Service Bl with Excel 2013

Search and find internal &
external data

Power Map — formerly project “Geoflow”

@ e King Country Health Inspections.dsx - GeoFlow For Microsoft Excel Beta 1 ? H = A x

Clean, transform, and shape data O Send a Smike &
(2 (| el el | ol N O R E|e M &4l
Merge and combine data from o gons | G | ™ e B oo A | e | =
multiple sources ' Tou =3 e Data Find___Capi

Lightning fast analytics with
xVelocity in-memory technology

Model relationships, custom
measures, hierarchies, and KPI's

Visualize & Bring your data to life with
Explore interactive visualization

Explore data in new ways to
il I I discover hidden insights




What Is Power Map?

Power Map for Microsoft Excel enables information workers to discover and share new insights

from geographical and temporal data through three-dimensional storytelling.




Power Map: Steps to 3D insights




Map Data

Geospatial and temporal data in Excel

« Calculated Fields and Hidden Columns

Geo-code and Themed maps with Bing

Visualize multiple layers at once

3D Columns, Bubble/Pies, Heat Maps

 Regions for geopolitical boundaries

@ Browser Share
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Discover Insights

Play your data over time

« Make direct comparisons in 2D charts
 Flat 2D map for comparison of 3D columns

- Annotate insights with metadata
« Can add images to annotations.

« Capture “Scenes” like slides in a show

European Expansion X

Internet Subscribers Over
Time and Internet Speed

Internet Speed
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Share Stories

« Weave scenes with cinematic effects
» Interact and resume during presentation

 Share broadly within the workbook
 Export to Video for Viral!

Mobile Subscriptions as
% of Population

Finland and Austria stand out as the top mobile
adopters, telling us that they would potentially

take to our new mobile platform offerings if we 2
expand there. Austria continues to look like a g a ey
potential market. pe

- o . "
' Mobile Subscriptions as
! % of Population

) Finland and Austria stand cut as the top mobile
1 adopters, telling us that they would petentially
: take to our new mobile platform offerings if we
1 expand there. Austria continues to Jook like a

| potential market.




Power Map

Excel Add-in to Enhance Data Visualization
Map data, discover insight, and share stories
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Collaborate and Stay Connected with Office 365
NAEI = D i Easily setup powerful Bl sites

Insights Share live reports with data = - x

A x B
refresh from on-prem sources T

Gates Foundation Grants Site Power Bl Answers @

l«‘ Manage and share data sets and
‘ monitor usage Featured Answers  (2) ask more
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Collaborate and Stay Connected with O

& Get Answers

Q&A

NSO =Silelak | Ask questions in the natural
language speech bubble

Get back answers as the system
generates data visualizations

r

ice 365

Data Stewardship experience

show customers by total revenue and number of employees

results from

CRM3.xlsx
SHOW MORE
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OPEN WORKBOOK

show as

table

map
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SHOW MORE
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View Power View reports on any
device with HTML5 support

Discover and explore all your
favorite reports with the mobile

Bl app

Microsoft Power Bl

SharkAttacks

Olympics v




Virtually Anytime, Anywhere




Excite and Engage Users

Deliver Immersive, Connected Customer Experiences

Beautiful
experiences +
security and
performance

Connect with
social apps and
networks

mattberg@live.com

RE: Wedding Announcement!
Congratulations! I'm really excited to
celebrate with you all. Thanks for the ...

NA1 First ever surfbo
] 12 ﬁ recorded in

Optimize for
discovery and
reach

Real time content
and updates




Stay Productive on the Go

Deliver Familiar, Connected Experiences to a Mobile Workforce
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Mobile Bl Capabilities Available Today

Browser-based corporate
Bl solutions on iOS,
Android and Windows:

SharePoint Mobile enhancements

PerformancePoint Services

Excel Services

« SQL Server Reporting Services

“Ultimately, the new Microsoft mobile Bl solution leads to more revenue for Recall
and gives us deeper customer insight, helping us stay ahead of our competitors.”

Recall Records Management Company Gets Real-Time Bl, Boosts Sales with Mobile Solution case study.


http://www.microsoft.com/casestudies/Microsoft-SQL-Server-2012-Enterprise/Recall/Records-Management-Company-Gets-Real-Time-BI-Boosts-Sales-with-Mobile-Solution/710000001411

SharePoint Mobile 2013

B -

View: All Documents
Name

coolqueries.txt m

Modified

10/1/2012 12:18 AM

Support across
different mobile
devices, including
touch for tablets and
phone

All newsfeeds

* Bill Tierney is now following Docs (DO

Office Hub

[J Office

NEWSTE!

places recent [
phone . today p
eval @ Planning document
Syorve @ Vacation pictures ¢

Rich native apps

experience to business
social interactions and

collaboration

A hub to all your doc
storage services and Office
rich editing experience

Learn more: http://blogs.office.com/b/sharepoint/archive/2013/03/06/out-and-about-new-sharepoint-mobile-offerings.aspx



http://blogs.office.com/b/sharepoint/archive/2013/03/06/out-and-about-new-sharepoint-mobile-offerings.aspx

Tablet Touch Experience

Lidiane Jones~ £Fx 2

Newsfeed Sites

) Office 365 Outlook Calendar People SkyDrive

Share with everyone

 Clean user experience
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% Lidiane Jones is now following Regulation FD Guidelines.docx. 7
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Office Web Ap

Never be withou
he tools you

Access and share with
confidence.
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Research Phase Two—Focus Groups

Participants were shown | and asked 10 sclect the first coe the

Package  Product Brond Recognition ey Charadteristics

1 Competitor A High Heavy wse of graphics / dark colors
Plostic /vacwm pack

2 Competitor B High Sleek box shope
Clean lines/minimal
Single brond color

3 Compettor C  New Product Detoiled instrcions

Conservative colors
Plastic form pack

Our 2009 release  New Product Instructions on package
Multiple colors

Plastic form pack

5 Our latest release  High Instructions on pockage
Maltiple colors

Recyded cordboard, custom box

Participonts were asked to indicate what drew them 1o the selected packoge and fo assign an emafion fo
initiol impressions, opening the package, and perception of contents after opening. Key resuls:

koga 2 dewe 4 — ol . Only significont negative
response for this pockage was ‘confusion’ under the pockoge design vs. confent question

Sleek box shape
Clean lines/minimal
Single brand color

Detailed instructions
Conservative colors
Plastic form pack

<40 the question of design va. content.
onses to this question

This was the only package fo draw @ majority of pesitive

Competitor C New Product

Not surprisingly,
high numbers for anger.

, with package 3 also slicting

Package Select
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Plastic form pack

Our latest release  High Instructions on pockage
Moliple colors
Recycled cordboard, cus
farticiponts were asked to indicate what drew them fo the selected packoge o

itial impressions, opening the package, and perception of contents after op

Preference distribution Criteria priorifization

Shope.

Words

Symbols

- 10 the questic
his cuastion.

e sogmdoil Other
This was the nly package fo draw a mojerity of pestive responses o

Not surprisingly, o Aoging drew wim o

high numbers for anger.

ackage Selection

Preference distribution Criteria pri|

Symbois

Other



Excel Web App

Excel reports, dashboards, pivot tables, charts in a browser
» Gallery View: optimized for touch

Excel Web App allows lightweight editing on Excel reports

» High-fidelity viewing, interaction with advanced analysis views
* External connections and refresh connections

* Simultaneous coauthoring

* Embedding and the Excel button



Mobile support for Windows, |
iOS, Android, and other M ——
mobile devices

« Enhanced visual, browser-based
data exploration

« Drill in and out
« Pivot Tables and Pivot Charts




Mobile-Friendly Apps tor Oftice

Office Apps can be developed using standard web technologies such
as HTML, XML, CSS, JavaScript, REST APIs

Office App APIls can read/write data, interact with Office client
« Office desktop clients and O365 Office Web Apps
« Mobile device, touch friendly

Get creative with open JavaScript
libraries like D3 or InfoVis Toolikt

Get started with Office 365
Developer account




Extend with Hybrid Cloud Solutions

On—Prem|Se Enable manual or SChedUIed data Data Management Gateway
refresh for reports in Office 365

Data Access

to on-premise sources . - FIND
- Refresh Selected Connection
Refresh the data connection for the S1

U currently selected PivetTable or
PivotChart.

[E Refresh All Connections Sector
| Refresh all data connections in the

workbook, l
Calculate Workbook

Recalculate the workbook,

0%

-100 %

- — = — b L — — — b Lo - - b Lo — T



Extend with Hybrid Cloud Solutions

Enterprise
Data Search

Enable ease of discovery with
data search across on premise
data

Data Catalogue
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Extend with Hybrid Cloud Solutions

Data Usage &
Telemetry

Monitor data usage across your
organization to optimize system
investments

Data Catalogue
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Data Stewardship Query Analytics

analytics Queries shown in search over time Top Used Queries

queries TP TS T
Datawire 404

data sources Email Check 346
GeoData Service 228
IP Check 219

Legal Communities 218
Microsoft Sales Data 155

Top Clicked Queries

Top Query Users

GeoData Service 2617
Microsoft Sales Data 2343

Email Check 2203
Datawire 1867
AgCube 1623
Legal Communities 600
1P Check 5719

Moy 1 MayS May 10 May 5 May 20 May 25 May30

Microsoft © 2012 Microsoft Corporation  Legal | Privacy

® MollyD@contoso.com 97
B ChrisG@contosocom 91
KatieJ@contoso.com 87
BelindaN@contoso.com 85
B PerReitz@contoso.com 80
MichaelT@contoso.com 78
B ColinW@contoso.com 73

Filters

> Queries

[Fl— AgCube

[/l — Datawire

[ — Email Check

[/ — GeoData Service
F— IP Check

[A— Legal Communities
41— Microsoft Sales Data

Community | Feedback
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Key Trends

Device Explosion

>5.5 billion (70+% of
global population)

Ubiquitous Connection

Web traffic
2010 130 Exabyte (10 E18)
2015 1.6 ZettaByte (10 E21)

Social Networks

>2 Billion
users

Sensor Networks

>10 Billion

Cheap Storage

$100 gets you 3million
times more storage in
30 years)

Inexpensive
Computing

1980 10 MIPS/$
2005 10M MIPS/$




Big Data Analytics

Data Dissemination,

acquisition Collaboration JAnalysis & sharing,

& modeling & visualization Jdata mining preservation

““\t takes more time to hand a project from the ““ Our weather model and resulting data sets should
seismic guys to me to the engineers in production be accessible to universities and other institutions.”

than it does to figure out the oll field plays. 9

Geologist, Aerospace Development Manager,
Major oil and gas company U.S. Federal Government



What Is Big Data?

Social Sentiment | nte rn et Of th I n S
Exabytes Sensors / RFID / Devices Wikis / Blogs
(10E18) Click Stream
Audio / Video
og Files
Petabytes Advertising eCommerce Collaboration
(10E15) Spatial & GPS Coordinates
Digital Marketi
ERP / CRM N Data Market Feeds
L%r;?)/tes Payables SONSES Search Marketing eGov Feeds
Payroll Deal Tracking Web Logs Weather
Gigabytes -
(10E9) Inventory  Sales Pipeline = Recommendations Text/Image
Velocity - Variety - variability
ERP / CRM WERB Internet of things
Storage/GB 1980 1990 2000 2010

190,000% 9,000% 15% 0.07%



Modern Data Warehousing

Operational Data

New user reglstry

[:]

Data Warehouse

Logs
Raw Data RN /
L “Store it All" I%
0] S Clu t 8
g 2 . 9
B How much
D do views
for certain
Raw Data
"Store it All" products
Cluster increase

N h
L — e




Hadoop Distributed Architecture

Task tracker

MapReduce
Layer

Job tracker

NElgl=Nalelel=

HDFS
Layer

Data node Data node

Reference: http://en.wikipedia.org/wiki/File:Hadoop 1.png




MapReduce: Move Code to the Data

Files

DD
1 000

Server




So How Does It Work?

Second, take the processing to the data

Runtime

1E Code

E?é"

= i’
a--s,‘\

- t&‘

‘\m

Server

1 000

Server

// Map Reduce function in JavaScript

var map = function (key, value, context) {

var words = value.split(/[”*a-zA-Z]/);

for (var i = 9; i < words. length; i++) |
if (words[i] !=="")

context.write(words[i].toLowerCase(),

1);}

1}

var reduce = function (key, values, context)

{

var sum = 0;
while (values.hasNext()) {
sum += parselInt(values.next());

}

context.write(key, sum);

s




HDInsight and Hadoop Ecosystem
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MapReduce in Hadoop

£ - £ -

Partitioner

=
§
EA

Shuffle
and sort

)

Output
.




MapReduce: Worktlow

A MapRedUCGJOb Usua”y Spllts the Input Domain Input Domain Input Domain
input data-set into independent
chunks which are processed by
the map tasks in a completely
parallel manner

The framework sorts the outputs
of the maps, which are then input |
to the reduce tasks

The framework takes care of
scheduling tasks, monitoring them |
and re-executes the failed tasks



MapReduce: Driver

public static wvoid main{String[] args) throws Exception {
Configuration conf = mew Comfiguration();
String[] otherArgs =
new CenericOptionsParser{conf, args).getRemainingArgs();
if (otherArgs.length !'= 23 {
system.err.println{“Usage: CommentWordCount <in> <out>");
system.exit(2);

}

job = new Job{conf, "StackOverflow Comment Word Count");

job.setlarByClass{CommentWwordCount.class);
job.setMapperClass(WordCountMapper.class);
job.setCombinerClass({ IntSumReducer.class);
job.setReducerClass({IntsumReducer.class);
job.setOutputkeyClass{Text.class);
job.setoutputvalueClass(IntWritable.class);
FileInputFormat.addInputPath(job, new Path{otheraArgs[a]));
FileQutputFormat.setOoutputPath{ job, new Path{otherargs[1]));
system.exit(job.waitForCompletion{truey ? @ : 1);




MapReduce: Mapper

public woid map{object key, Text walue, Context context)
throws I0Exception, InterruptedException {

S Parse the input string inte a nice map
Map=5tring, 5tring= parsed = MRDPULtils.transform¥mlToMap(value._ tosString{i);

Jf crab the *Text" field, since that is what we are counting over
String txt = parsed.get{"Text");

Jf .get will return null if the key is not there
if (txt == nully {
S skip this record
return;

}

Jf Unescape the HTML because the data is escaped.
txt = stringEscapeliils. . unescapeHtmlitxt.toLowerCase(});

Jf Remove some annoying punctuation
txt txt._replaceall(™"", ""3y; // remove single guotes {e.g., can't)
txt txt.replaceall("[*a-zA-Z]1", ™ "); // replace the rest with a space

Jf Tokenize the string by splitting it up on whitespace into
// something we can iterate over,
S/ then send the tokens away
StringTokenizer itr = new StringTokenizer{txt);
while (itr_hasMoreTokens({yy {
word. set(itr.nextTokeniy;
context write(word, oned;

}




MapReduce: Reducer

public voud reduce{Text key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedeException {
int sum = @;
for (IntWritable wval : wvalues) {
sum += val._get();

1

result._set(sum);
context.write(key, result);




MapReduce Summary

« Analogous to GROUP BY in SQL

» Usually combiners can be an effective way to minimize
network 10

« Based on the dataset opportunity to use a custom
partitioner to balance the reducers



Programming HDInsight

Existing Hive, Pig, Mahout, Cascading, Scalding, Scoobi, Pegasus...
ecosystem

C#, F# Map/Reduce, LINQ to Hive, Microsoft NET

Microsoft .NET :
management clients

JavaScript Map/Reduce, browser hosted console, Node s
management clients

JavaScript

pEvel VAR PowerShell, cross-platform CLI tools
Pros




Building Developer Experiences

Lightweight
Low cost to extend
Scenario oriented

Innovation flows
upward

New compute models
Performance
enhancements

—

Authoring Jobs

App Integration

End-user tooling (IDEs, analyst tools,
Command lines)

Breadth of clients (Java, JS,

Microsoft .NET)

Consistent REST APIs

Authoring frameworks and languages

Core Hadoop

Extend breadth & depth
Enable new scenarios
Integrate with current tool
chains

Connectivity
Programmability
Security

Loosely coupled



RDBMS vs. Hadoop

Data size
Access
Updates
Structure
Integrity
Scaling

RDBMS HADOOP

Gigabytes (Terabytes)
Interactive and Batch
Read / Write many times
Static Schema

High (ACID)

Nonlinear

Petabytes (Hexabytes)

Batch

Write once, Read many times
Dynamic Schema

Low

Linear

Reference: Tom White's Hadoop: The Definitive Guide



Microsoft Hadoop Vision

Insights to all users by activating new types of data

l Insights Integrate with Microsoft business intelligence
-

Choice of deployment on Windows Server + Windows Azure

Enterprise-

Integrate with Windows components (Active Directory, Microsoft
System Center)

ready

Fasy installation and configuration of Hadoop on Windows

Broader Simplified programming with Microsoft .NET and JavaScript
access integration
Integrate with SQL Server Data Warehousing

Differentiatio

Contributions proposed back to community distribution
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Polybase

SQL Server PDW querying HDFS data, in-situ

SQL Server
PDW V2

HDFS




Polybase in PDW V2

(b) PDW query in, results stored in HDFS

HDFS as new distribution type
for PDW tables

Parallel loads directly from
HDFS into PDW

-ully parallel, bidirectional
CTAS between PDW and HDFS

All query processing done by
PDW nodes

Both Linux and Windows
clusters supported




Native Query Across Hadoop and PDW

: Traditional schema-
Sensor Social based DW lication
& REID Apps ase applications
How to overcome the ;
Mobile “impedance mismatch”
Apps Apps
‘Hadoop | ‘
i! :; :; RDBMS :;
Unstructured data Structured data

Increasingly massive amounts of At the same time, vast amounts of
unstructured data driven by new corporate data and data sources,
sources and the bulk of their data analysis

Polybase addresses this challenge for advanced data analytics by allowing native query across

PDW and Hadoop, integrating structured and unstructured data



Native Query Across Hadoop and PDW

Polybase Features in SQL Server PDW

Querying data in Hadoop from PDW using regular SQL queries, including

« Full SQL query access to data stored in HDFS, represented as ‘external tables’ in
PDW

» Basic statistics support for data coming from HDFS
 Querying across PDW and Hadoop tables (joining ‘on the fly’)
- Fully parallelized, high performance import of data from HDFS files into PDW tables

- Fully parallelized, high performance export of data in PDW tables into HDFS files

» Integration with various Hadoop distributions: Hadoop on Windows Server,
Hortonwork and Cloudera.

« Supporting Hadoop 1.0 and 2.0



Native Query Across Hadoop and PDW

Creating “External Tables”

[;]

CREATE EXTERNAL TABLE table name ({<column definition>} [,...n ])
| {WITH (LOCATION ='<URI>’, [FORMAT_OPTION§ = (<KVALUES>)])}

!Indicates” Required location of
Sdemar lanle Hadoop cluster and file

Optional Format Options associated
with data import from HDFS

 Internal representation of data residing in Hadoop/HDFS (delimited text files only)

« High-level permissions required for creating external tables
« ADMINISTER BULK OPERATIONS & ALTER SCHEMA

- Different than ‘regular SQL tables’: essentially read only (no DML support)



Native Query Across Hadoop and P

Querying Unstructured Data

1. Querying data in HDFS and displaying results in table form (using external tables)
2. Joining data from HDFS with relational PDW data

Example — Creating external table ‘ClickStream’

DW

CREATE EXTERNAL TABLE ClickStream(url varchar(50), event date date, user IP

varchar (50)), WITH (LOCATION =‘hdfs://MyHadoop:5000/tpchlGB/employee.tbl’,
FORMAT OPTIONS (FIELD TERMINATOR = '|[')); T
A
|
Query Examples \Text file in HDFS with | as field delimiter

°

HDFS

SELECT url.description FROM ClickStream cs, Url Description url

WHERE cs.url = url.name and cs.url="www.cars.com’; HDFS

SELECT user name FROM ClickStream cs, Users u WHERE
cs.user IP = u.user IP and cs.url=’'www.microsoft.com’;

ELECT top 10 (url) FROM ClickStream where user IP = ‘192.168.0.1’| Filter query against data in

Join data coming from files in

(Url_Description is a second text file in HDFS)

Join data from HDFS

with relational PDW table
(Users is a distributed PDW table)



Native Query Across Hadoop and PDW

Parallel Data Import from HDFS into PDW

Persistently storing data from HDFS in PDW tables

Fully parallelized via CREATE TABLE AS SELECT (CTAS) with external tables as source table and PDW tables (either distributed
or replicated) as destination

CREATE TABLE ClickStream PDW WITH DISTRIBUTION = HASH (url)

NN NN NN NN NN R NN NN NN NN N NN N N NN RN NN NN T NN NN NN NN NN NN NN NEEEEENEENNNNNNEEEEENEEEEEEEEEEEEEEEEEEEEEEER

A ¢
\Retrieval of data in HDFS “on-the-fly”

Traditional DW
External Table applications

Sensor § Social
& RFID § Apps

Web Mobile P%]\?Vags(::y * j| ‘
AL . Parallel enne Parallel j> /j
7 aralle " )
r HDFS Reads HDFS bridge Importing j N j
A —_— —_—
U2 Hadoop — B | ——— PDW :!
j j j | e | ————

1 N

Structured data

Unstructured data



Native Query Across Hadoop and PDW

Parallel Data Export from PDW into HDFS

« Fully parallelized via CREATE EXTERNAL TABLE AS SELECT (CETAS) with external tables as
destination table and PDW tables as source

« 'Round-trip of data’ possible with first importing data from HDFS, joining it with relational
data, and then exporting results back to HDFS

CREATE EXTERNAL TABLE ClickStream (url, event date, user IP)
WITH (LOCATION =‘hdfs://MyHadoop:5000/users/outputDir’, FORMAT OPTIONS
(FIELD_TERMINATOR = '|')) AS SELECT url, event date, user IP FROM ClickStream PDW

lT Traditional DW
applications

Enhanced * :i ~

PDW query j ~|/j

Parallel engine Parallel j> \:i
|

HDFS data nodes HDFS Writes : Reading
— HDFS bridge

j j j — S DMS -—

Writer Writer '

PDW
1 N Structured data

Sensor § Social
& RFID § Apps
Web
Apps

Mobile

Apps

Unstructured data



n-Memory for big data analytics S

nteractive Analytics over “Big Data”

SQL Server Analysis Services scaled out to very
large data volumes

Sourced from “Big Data” sources, e.g.

Hadoop, Isotope, etc.

Enterprise data sources (SQL Server, Oracle, SAR
etc.)

Built upon the In-Memory Analytics engine

In-memory, column-store, 10x compression
Deployment vehicles: Box, Appliance, Cloud

Customers:

Skype, Klout, Halo 4, UBS, AdCenter, Windows
Update

Web services XMLA

Mgmt AS AS AS
Deploy Instance Instance Instance

Monitor

Reliable Persistent Storage
o I s I I R
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Streamlnsight

Managing Streaming Data In-Memory

el

 Streamlnsight is a Complex Event Processing tool

Output
ot stream « Ideal for continuous streaming data e.g. web click
stream & streams, stock trading data or smart grid data
« Runs completely in-memory
edgenet

Customer benefits

"With our current solution, we're
about one hour delayed from a real-
time response to incoming events. But - Rich developer experience with .NET 4.0 and Visual Studio
with SQL Server 2008 R2
StreamlInsight, we expect to cut that - Ease of management
time to seconds..”

- Low latency with sub-zero processing of large event stream

 Flexible deployment — from embedded devices, regional hubs or

Christopher Barwick,
Enterprise Analytics Team Lead

centralized location




Analyzing Streaming Data in the Cloud -

Streaminsight on Windows Azure

Streaminsight on Azure is a cloud scale service for
complex event-processing

[deal for analyzing streaming data either born on the
cloud, or globally distributed

Customer benefits

* Insights from data in motion

« Elastic scale out in the cloud

 Simplified management via built-in connectivity

* Low TCO of cloud service



Complete and Consistent Data Platform

SQL Server 2014

,‘ Mission-critical performance
CONSISTENT
PLATFORM _ . .

Faster insights from any data

Platform for hybrid cloud

Development Management ldentity Virtualization




Download SQL Server 2014 CTP2

CaH tO aCUOﬂ Stay tuned for availability

>



http://www.microsoft.com/sqlserver
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