The New World of Data
IOT + Big Data + Cloud

Denny Lee
Principal Program Manager Lead

SQL Customer Advisory Team m \

Microsoft



From Database to Complete Data Platform
The Evolving Field of Data Management

SQL Server 2008

Steps Towards a Complete Data Platform

Microsoft+Cloud

Delivering IT as a Service

The New World of Data
IOT + Big Data + Cloud




Agenda

Scenarios

Big Data +
Cloud




Scenarios: How Data is Changing the World
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BuUsiness

» Supply Chain
Tracking every package all the way from source to destination
Ensuning there is no tampering anywhere along the supplying chain.
» Manufacturing
Tracking machinery to predict / prevent failures
Quality control
> Utilities
Tracking demand at a fine-grain level to dynamically balance load
Enable differential pricing at different time of day

Enable prediction of power usage pattems




Flnance

» Detect suspicious stock trading patterns (e.g. insider
trading, market manipulation, ...)

» Trace cross-border currency movement in violation
of money laundering / anti-terror laws

» Technical analysis to detect shifting correlations for
algorithmic trading (“risk on” / “risk off”; USD / Euro
/ gold / stocks)




Sclence

» Measuring, Visualizing & Analyzing Natural Phenomena

» Precipitation, Earthquakes, ...




City Governance

» Incorporate real-time traffic information into
navigation systems

» Optimize traffic planning

» Implement an optimized emergency-response
system

» Provide secure surveillance / anti-terrorism system
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Sustainability

» Monitoring Air, Water and Noise Pollution:

Built on Windows® Azure™ English ¥ | about| providers | disclaimer
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http://eyeonearth.cloudapp.net/
http://eyeonearth.cloudapp.net/
http://eyeonearth.cloudapp.net/

Internet of Things (IoT)

Wireless Standardized

network Comm.

technol Protocol & & [1]]
echnology rotoco I t t f ~ z 2 ) 1
advances (e.9.1P) n e rn e o cloud computing | communications

Small, cheap M
el storage and % _.
compute -
low power
: through @
chips
cloud sensors actuators
The basic idea of the IOT is that Reduce Process Process
virtually every physical thing in this ' : operation risk 8 automation § optimization
world can ... feature tiny computers & diminish

that are connected to the Internet
(ITU, 2005). When they do so, they
are often called smart things,
because they can act smarter than New way to

things that have not been tagged : create value &

g new business
Prof. Elgar Fleisch, ETH, Zurich _ model
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Internet vs. Internet of Things
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Microsoft Offerings for Embedded Devices

Windows | Componentized Windows
Embedde |+ GB-sized footprint
d e X86, x64
Standard §+ Compatibility with existing Windows apps and drivers

Windows @ Evolution of Windows CE
Embedde |+ Real-time OS

o] » MBs-sized footprint
Compact g« ARM, MIPS, x86

NET JAdaptation of .NET Framework for resource-constrained environments
Micro- f* ~100Ks memory, no external MMU

framewor §+ Integrated VS developer environment

K * 32-bit processors



http://www.microsoft.com/windowsembedded/en-us/evaluate/windows-embedded-standard-7.aspx
http://www.microsoft.com/windowsembedded/en-us/evaluate/windows-embedded-standard-7.aspx
http://www.microsoft.com/windowsembedded/en-us/evaluate/windows-embedded-standard-7.aspx
http://www.microsoft.com/windowsembedded/en-us/evaluate/windows-embedded-standard-7.aspx
http://www.microsoft.com/windowsembedded/en-us/campaigns/compact7/default.aspx
http://www.microsoft.com/windowsembedded/en-us/campaigns/compact7/default.aspx
http://www.microsoft.com/windowsembedded/en-us/campaigns/compact7/default.aspx
http://www.microsoft.com/windowsembedded/en-us/campaigns/compact7/default.aspx
http://www.microsoft.com/en-us/netmf/default.aspx
http://www.microsoft.com/en-us/netmf/default.aspx
http://www.microsoft.com/en-us/netmf/default.aspx
http://www.microsoft.com/en-us/netmf/default.aspx
http://www.microsoft.com/en-us/netmf/default.aspx

Windows Embedded



[oT and Information Analysis
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Tracking Behavior

Example: presence-based advertising and coupons
based on consumer’s location

Sensor-driven Decision
Awareness Analytics

Example: intruder detection combining video, audio,
vibration and other technologies into a modem Example: continuous monitoring of chronic diseases
surveillance system to help doctors determine best treatments




Putting IoT to Work: Automation & Control

Process Automation Optimize Resource Complex Autonomous
Consumption System

Example: Continuous, precise adjustments in Example: Datacenter management to optimize Example: Collision avoidance system to sense
manufacturing lines energy, storage and processor utilization, objects and automatically apply breaks




Big Data

New Questions & New Insights



Big Data: 4 Vs

Exceeds physical Decision window
B s i et limits of vertical small compared
maybe better handled by traditional scalability to data change
Bl up to a point rate
. - Volume Velocity
% a
b Many different Many options or
¥ s formats makes variable
_ b e Big data integration interpretations
Velocity “": expensive confound
ﬂf‘*?.ﬁ:‘ : . analy.sis -
% Variety Variability
Traditional

BI

As data Variety and/or
Variability increase, big data
becomes more attractive

Volume



The Knowledge Hierarchy

We want to turn
Signal into Value

Knowledge

Information

Structure
& Value

The

Knowledge
Hierarchy

Insight




The Knowledge Hierarchy

Y, Worth asking again?
Not interesting
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Make it repeatable

/

Bring it to production



The Knowledge Hierarchy

We want to turn
Signal into Value

Knowledge -
Action
Information

Value

Structur
& Value

The

Knowledg

e Effort
Hierarchy J & Latency




The True Big Data Objective

Knowledge

Information

Structur
& Value

The Effort
Objective R& Latency




The True Big Data Objective

Find New Value
Reduce Time to

Knowledge .
Value Action
Information

Structur
& Value

=  Robust to very large data size '

The ef =  Insight from “ambient data”
&

Objective




The “Big Data” Approach

Big Data processes both remake, and
complement existing analytic workflows by

» Simplifying production of structured information
from emerging “ambient” data sources

» Enabling rapid sense-making over un-enriched
and un-modeled data

» Enabling analytics at scale over ambient data

» Enabling creation of ambient data driven models

» Existing systems enable sense-
making over modeled data

= There is tremendous potential

value in making sense of ambient
data

Turning Signal into

Value
Knowledg
Informatlo
Data
Value



Data, Cloud

fo

IOT, B

Putting 1t Together




Cloud Optimize Every Business

#& Windows Azure Platform

Common

. Identity = Virtualization = Management = Development
Technologies Y J P

~ 1 : T Microsofts
M. Windows Server y
— wsserver 4] System Center




Big Data Platform in Windows Azure

@ Data

Micros Mining /

Distribution Predictive Data

of Hadoop HPC Analystics Marketplace

Analysis Svcs StreamInsight PowerPivot PowerView
Reporting Svcs

Complex
Business Event Self-Service JData
Intelligence JProcessing JAnalytics Visualization

Windows Azure Platform




Microsoft StreamlInsight

» Process large event volumes across
multiple data streams. L appiication

» Gain continuous insight through ===
historical data mining .

Pagers &
Monitonng Devices

» Lower development costs by utilizing g | SR

existing skill sets

» Tailor deployment to meet business
needs.

Event Stores
& Databases

Near real-time complex event processing

http://www.microsoft.com/sqlserver/en/us/solutions-technologies/business-intelligence/complex-event-processing.aspx



Hadoop at Microsoft

» Many wanted to get from Hadoop into Microsoft
Information Platform

* Yahoo—Populating 20+ TB Analysis Services cube from Hadoop

* Klout—Creating social relevance sconng with Hadoop and SQL Analysis
Services

» Data warehousing market demanded a Hadoop solution,
wanted a great port of Hadoop for Windows

» At Microsoft

»  Work dosely with Apache community and key vendors
» Create great Hadoop experience on Windows

» Contribute to Hadoop ecosystem —e.g. JavaScript Map/Reduce

Windows Server

-y
W
Windows Azure

HDFS

o M HiveQL
SQOLS .
=] SULSan PigLatin

Q?é;% SQIfi Azure Net/C#/F+#
Map/Reduce



Event Collector

Data Acquisition

Large number
of sensors

Delivering insights to users JeSE

StreamInsight .'.- =
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Monitoring Service

Deployment Service State Engine

Authentication _
Streaminsight / Hadoop

Authorization

Event Collection and
Replay

Referencing Data Service

Multiple Client Support
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Monitoring Service

Deployment Service

Authentication

Authorization

Event Collection and
Replay

'f.f_Turning "CitySense” into a Generalized Service -

Streaminsight / Hadoop

Payload Definition

Queries

Output Data Definition

Referencing Data Service

Reference Data Model

Control Flow
/Workflow

State Engine

Multiple Client Support

Output Data _ Output Data
Model 1 Clients Model 2



Event Collection and
Replay

Payload Def1 Payload Def2

into a Generalized Service

State Engine

Control Flow Control Flow
/Workflow1 /Workflow2

Referencing Data Service
Multiple Client Support

Reference Reference
Data Model 1 Data Model 2

Payload Definition
Reference Data Model
Model 1 Clients Model 2

Queries
Control Flow
Output Data Definition /Workflow



Turning “CitySense”

Event Collection and
Replay

Payload Def1 Payload Def2

N\ S\
—

1N

to a Generalized Service

State Engine

Control Flow Control Flow
/Workflow1 /Workflow2

Referencing Data Service
Multiple Client Support

Reference Reference
Data Model 1 Data Model 2

Payload Definition
Reference Data Model
Model 1 Clients Model 2

Queries

Control Flow
/Workflow

Output Data Definition



Open Problems for Research

» Streaming processing of unstructured data
» Multi-dimensional data: e.g. spatial + temporal + additional dimensions
» Dynamic deployment of event processing rules and re-balance or scale

» Management and monitoring, including registration, and retirement of massive numbers
of of devices in the system



Additional Resources

» Windows Azure Platform
Developer information - http;/Amwwwindowsazure.com/en-us/develop/overview/
Free trial - http;/Mwwwindowsazure.com/en-us/pricing/free-trial/
» Streaminsight (CEP)
http//mwwwmicrosoft.com/sglserver/en/us/solutions-technologies/business-intelligence/complex-event-processing.aspx
» Big Data
http;/Aww.microsoft.com/sglserver/en/us/solutions-technologies/business-intelligence/big-data-solution.aspx

Microsoft Hadoop on Azure (CTP) - http;//connect microsoft.com/SQLServer/Survey/Surveyaspx?SurveylD=13697

» SQL Server & Bl

SQL server 2012 2012 RCO - http;//mmw.microsoftcom/sglserver/en/us/future-editions/sql2012-editions.aspx






Microsoft Asia-Pacific Research and Development
Group

Largest, most comprehensive R&D base for
Microsoft outside of US

4,000+ developers and researchers

Beijing, Shanghai, Shenzhen, Taipei, Hong
Kong, Tokyo, Seoul, ...

Five Focus Areas:
Search Technology Center (STCA): Search, Ads
Server & Tools (STB): Private & Public Clouds
Office: Productivity & Communications
MACH: Hardware & Embedded
ATC: Emerging Market Solutions

Developmen
t Ecosystem




Microsoft Asia-Pacific Research and Development
Group

“Asia has become an important R&D base for
the company. The expanded charter
underscores Microsoft's continued confidence

In the talent pool and innovation capacity in the
region.”

Steve Ballmer, CEO
Microsoft Corporation

Developmen
t Ecosystem




Sernver e 100I1S business Chnina ALA
Glance

Business Platform Server & Cloud Management & Security Commerce

Microsoft® \‘Lé'%)
System Center
Configuration Manager

El r_'_l Microscf_t"
£0.0ffice 365
4] System Center

Windows " Advisor XBOXLIVE
HPC Server

. Windows Embedded ™ Microsoft:
Standard ~. Advertising adCenter

Winterop Engineering

China Cloud Innovation Center

Cloud Power




We Are Hiring!!
* Full-time employees

* Interns (summer or other times)
 Shanghai / Beljing

» |f you're interested, send email to
 Bess Zhou (bezhou@microsoft.com) or
 Rita Zhuang a-ritaz@microsoft.com or
. Prakash Sundaresan (prakas@microsoft.com)



mailto:bezhou@microsoft.com
mailto:a-ritaz@microsoft.com
mailto:a-ritaz@microsoft.com
mailto:a-ritaz@microsoft.com
mailto:prakas@microsoft.com
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Microsoft Big Data Solution
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Unstructured and Structured Data

http://www.microsoft.com/sqlserver/en/us/solutions-technologies/business-intelligence/big-data-solution.aspx



Web Role

CitySense Architecture
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Hadoop Architecture

Task tracker Task tracker

MapReduce
Layer

Job tracker

Name node

HDFS
Layer

Data node Data node

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




