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Data differentiates today's leading companies

Diverse
data

New
analytics

+ Speed

More
people
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®» Employee productivity
®» Operations improvement
% Product innovations

» Higher sales



Microsoft platform leads the way on-premises and cloud
Leader in 20714 for Gartner Magic Quadrants
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Do more. Achieve more.

Mission critical  FDeeperinsights | Hyperscale
performance across data
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Mission-critical performance

Operational analytics
Insights on operational data;

Works with in-memory OLTP and
disk-based OLTP

In-memory OLTP
enhancements

Greater T-SQL surface area,
terabytes of memory supported,
and greater number of parallel
CPUs

Query data store
Monitor and optimize query plans

Native JSON
Expanded support for JSON data

Temporal database

support
Query data as points in time

Always encrypted
Sensitive data remains encrypted
at all times with ability to query

Row-level security
Apply fine-grained access control
to table rows

Dynamic data masking
Real-time obfuscation of data to
prevent unauthorized access

Other enhancements
Audit success/failure of database
operations

TDE support for storage of in-
memory OLTP tables

Enhanced auditing for OLTP with
ability to track history of record
changes

Enhanced AlwaysOn
Three synchronous replicas for
auto failover across domains

Round robin load balancing of
replicas

Automatic failover based on
database health

DTC for transactional integrity
across database instances with
AlwaysOn

Support for SSIS with AlwaysOn

Enhanced database

caching

Cache data with automatic,
multiple TempDB files per instance
in multi-core environments



In-memory OLTP

enhancements
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In-memory OLTP enhancements

ALTER TABLE Sales.SalesOrderDetail ALTER support

ALTER INDEX PK_SalesOrderID Full schema change support: add/alter/drop
REBUILD column/constraint

WITH (BUCKET COUNT=100000000)

Add/drop index supported

Surface area improvements

T-SQL surface area: New : : :
Q Almost full T-SQL coverage including scaler user-defined

functions
{LEFT|RIGHT} OUTER JOIN

Disjunction (OR, NOT)
UNION [ALL]

SELECT DISTINCT Increased size allowed for durable tables; more sockets
Subgueries (EXISTS, IN, scalar)

Improved scaling

Other improvements

MARS support

Liihiwiiihi miiriiiin riiirii



Altering natively compiled stored procedures

CREATE PROCEDURE [dbo].[usp 1]
WITH NATIVE COMPILATION, SCHEMABINDING, EXECUTE AS OWNER
AS BEGIN ATOMIC WITH
(
TRANSACTION ISOLATION LEVEL = SNAPSHOT, LANGUAGE =
N'us _english’
)
SELECT c1, c2 from dbo.T1
END

GO

ALTER PROCEDURE [dbo].[usp_1]
WITH NATIVE _COMPILATION, SCHEMABINDING, EXECUTE AS OWNER
AS BEGIN ATOMIC WITH
(
TRANSACTION ISOLATION LEVEL = SNAPSHOT, LANGUAGE =
N'us_english'’
)
SELECT c1 from dbo.T1
END
GO

You can now perform ALTER
operations on natively compiled
stored procedures using the
ALTER PROCEDURE statement

Use sp_recompile to
recompile stored procedures on
the next execution




Using multiple active result sets (MARS)

Data Source=MSSQL; Initial Catalog=AdventureWorks; Setup>hﬂ/\RS connection for

Integrated Security=SSPI; L :
MultipleActiveResultSets=True nwenﬂory<3pﬂHTnzecitatﬂes U5Ing

the
MultipleActiveResultsSets

=True in your connection string




Query Store

Your flight data recorder
for your database
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Have You kver..?

..had your system down/slowed down and everyone waiting for you to
magically fix the problem ASAP?

..upgraded an application to the latest SQL Server version
and had an issue with a plan change slowing your application down?

..had a problem with your Azure SQL Database and been unable to
determine what was going wrong?



With Query Store...

| CAN get full history of query execution

| CAN quickly pinpoint the most expensive gueries

| CAN get all queries that regressed

| CAN easily force better plan from history with a single line of T-SQL

| CAN safely do server restart or upgrade




Query data store

Collects query texts (+ all relevant properties)

SQL Query Store
| Stores all plan choices and performance
le M — i
C°mp'e W plan store metrics
l Query Works across restarts / upgrades / recompiles
Store

SR Execute MG Runtime Schema Dramatically lowers the bar for perf.
>tats Troubleshooting

Async Write-Back New Views

Durability latency controlled by DB option  |ntuitive and easy plan forcing
DATA_FLUSH_INTERNAL_SECONDS




Query Store

Your flight data recorder
for your database
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Monitoring Performance By Using the Query Store

TOP 25 TOP RESOURCE CONSUMERS DURING THE LAST DAY FOR DATABASE QDSTEST

Check for Top Resource Consumers in

BB Compact View | [ Configure
sasedon Ay |]

[ View Source Query | | — Detailed Grid | | | Grid

Duration
CPU Time
Logical Reads
Legical Writes

Physical Reads

Memory Consumptio
Execution Count

The query store feature
provides DBAs with

insight on query plan
N I e e e e e e

num plans

t t } t t t °
9 - : = choice an errormance
exec count |V|
Plan Surnmary For Query 1 ¢ Refresh | Force Plan | Unforce PIal@Compare P@j View Source Query ‘ | | Grid ‘ -~ Chart
» fpa
120000 Q Q@ @ Q ° @
1000001 @ Q o Q@ @ @ plan id
oo o8 e ®o o
o, DS
H
- P ® 000000900 EH
O
40000 O
10:00 AM 12:00 PM 2:00 PM 400 PM 600 PM 8:00PM 10:00 PM 12:00 AM 2:00 AM 4:00 AM 6:00 AM 8:00 AM 10:00 AM
11:00 AM 1:00 PM 3:00 PM 5:00 PM T:00PM 9:00 PM 11:00 PM 1:00 AM 3:00 AM 5:00 AM T:00 AM 9:00 AM 11:00 AM
Plan 1 [Mot Forced] @ce Plamﬁcr-:e Plan
Query 1: Query cost (relative to the batch): 100% \-__/
gselect top 10000 * from tl where cZ=8pl and cl=Epz
= = il &
SELECT Top }:;BEEd Em_:p? Index See[:“mo[r_)g:]l.ustered]
0 - nner Join - [4
S Cos== 0 % Cost: 0 % Cost: 27 %



Java Script Object
Notation (JSON)




Data exchange with JSSON

"Number" :"S043659",
"Date":"2011-05-31T00:00:00"
"AccountNumber":"AW29825",

"Price":59.99,
Number Date Customer Price Quantity n QU ant lty ", 1

SELECT * FROM myTable
FOR JSON AUTO

SO43659 2011-05-31T00:00:00 AW29825 59.99 1

SO43661 2011-06-01T00:00:00 AW?73565 24.99 3

"Number" :"S043661",
"Date":"2011-06-01T00:00:00
"AccountNumber" :"AW73565,

"Price":24.99,
"Quantity":3
SELECT * FROM
OPENJSON(@json)




How to handle JSON?

No new data type
T you need to store it raw, store it as NVARCHAR

What is new:

Fasy export: FOR JSON

Fasy import: OPENJSON

Fasy handling: ISJSON, JSON_VALUE



OPENJSON

{"Orders": { "OrdersArray": OPENJSON (@json, N'$.0Orders.OrdersArray')
WITH (
"Order": { Number  varchar(200) N'$.Order.Number',
“Number™: "S043659", Date datetime N'$.Order.Date’,
Customer varchar(200) N'$.AccountNumber',

"Date":"2011-05-31T00:00:00°

}s
"AccountNumber" : "AW29825, Quantity int N'$.Item.Quantity"
"Item": {
"Price":2024.9940,
"Quantity":1
}

"Order" :{
“Number" :"S043661",
"Date":"2011-06-01T00:00:00“

}
"AccountNumber" : "AW73565, Customer Quantity
"Item": {

"Price":2024.9940,
"Quantity”:3 SO43659 2011-05-31T00:00:00 AW29825

SO43661 2011-06-01T00:00:00 AW73565 3




Temporal

Query back in time
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Why Temporal

Real data sources are dynamic

AL S

Historical data may be critical to business success

(S

Time Travel Data Audit \/\/Qrka roy nd S are...

Traditional databases fail to provide required insights

Q Complex, expensive, limited, inflexible, inefficient

." % SQL Server 2016 makes lite easy

Slowly Changing Repair record-level No change in programming model

Dimensions corruptions

New Insights




How system-time works?

Temporal table (actual data) History Table

* Old versions

@ \ Update */ Delete *

= ®J Insert / Bulk Insert




How system-time works?

Temporal table (actual data) History Table

* Include Historical
Version

Temporal Queries *
(Time travel,etc))

Regular queries
(current data) =




Dynamic Data Masking
Always Encryptec

Row Level Security

@14h00 / Data Platform Track

SQL Server 2016 Security - 3 wishes
were satisfied

L uis Canastreiro



Enhanceo
AlwaysOn
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Enhanced AlwaysOn Availability Groups

Unified HA Solution

PE—TTY
AG_Listener

|

— Tt » Hong Kong
syncnronous data
Movernent (Secondary)

>New Jersey

Synchronous data (Secondary)

New York Movement
(Primary)

Greater scalability:

Load balancing readable secondaries
Increased number of auto-failover targets

Log transport performance

Improved manageability:

DTC support
Database-level health monitoring

Group managed service account




Scalapility

Improvements
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Fnhanced database caching

Supports caching data with automatic, multiple TempDB
files per instance in multi-core environments

Reduces metadata and allocation contention for TempDB
workloads, improving performance and scalability

By default, setup adds as many tempdb files as the CPU
count or 8, whichever is lower

setup.exe /Q /ACTION="INSTALL" /IACCEPTSQLSERVERLICENSETERMS /FEATURES="SqglEngine"
/INSTANCENAME="SQL15" .. /SQLTEMPDBDIR="D:\tempdb" /SQLTEMPDBFILECOUNT="4"



Live Query Statistics

Live query metrics




Live query statistics
Collect actual metrics about query while running

LOS.sgl - SOLONENS..(52)) Exe

cuting...”

-- Turn on LQS in SSMS before running this query
USE AdventureWorks2e14

G0

—-IDBCC FREEPROCCACHE
DBCC TRACEON (9481)

—|SELECT e.[BusinessEntityID],

100% - <

[T Results | 3 Messagesl v

Live Cluery Statistics |

Query 1: Query cost (relative to the batch): 100%
SELECT e.[BusinessEntityID], p.[Title], p.[FirstName], p.[MiddleName], p.[LastName

Nested Loops
(Left Outer Join

0:02:18
34% done

W
>[+]

. Executing query... 34%

SQLONEVSOLVMEXTCTP13 (13.0 ...

contosohlabuser (32) | AdventureWorks2014 | 00:02:19

0 rows

View CPU/memory usage, execution time, query
progress, etc.

Enables rapid identification of potential
bottlenecks for troubleshooting query
performance issues.

Allows drill down to live operator level statistics:
Number of generated rows

Elapsed time

Operator progress

Live warnings, etc.




Live Query statistics




Deeper insights across data

Scale and manage | Powertful Insights | Advanced analytics

PolyBase Enterprise-grade Mobile Bl R integration (CTP3)
Insights from data across SQL Analysis Services Business insights for your on- Bringing predictive analytic
Server and Hadoop with simplicity Enhanced performance and p.remll.ses:c'data throubglh r('jCh. gagatt)allltles to your relational

) " - : visualization on mobile devices atabase
of T-SQL scalability for analysis services with native apps for Windows, i0S - |
Enhanced SSIS Single SSDT in Visual Studio 39 Android é(g:%t)'/girlfgnrigﬁi ng():rlgévgith
\I/Deerili%?mir support for previous S3IS - 2015 (CTP3) Enhanced Reporting Microsoft Azure Marketplace

Build richer analytics solutions as Services

part of your development projects
in Visual Studio

Enhanced MDS

Excel add-in 15x faster; more
granular security roles; archival
options for transaction logs; and
reuse entities across models

Support for Power Query New modern reports with rich

visualizations



PolyBase for

SQL Server 2016
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PolyBase

Query relational and non-relational data with T-SQL

Capability

T-SQL for querying relational
. and non-relational data across
e ) SQL Server and Hadoop

.
F-
************************ Bel Ie |tS

**********************

S =» New business insights across

**********************

*********************** your data lake

$658.39 =» Leverage existing skillsets
g and Bl tools

= Faster time to insights and
simplified ETL process

| i T-SQL query
) <

-

-~ SQLServer  Hadoop ™ |

”
”

“

N~ /

Deeper insights across data

\
\




Choose Hadoop data source with sp_configure

-- Run sp configure ‘hadoop connectivity’
-- and set an appropriate value
sp_configure
@configname = "hadoop connectivity’,
@configvalue = 7;

GO
RECONFIGURE
GO

-- List the configuration settings for
-- one configuration name

sp_configure @configname="hadoop connectivity';

GO

Option values
0: Disable Hadoop connectivity

1: Hortonworks HDP 1.3 on Windows Server
Azure blob storage (WASBIS])

2: Hortonworks HDP 1.3 on Linux
3: Cloudera CDH 4.3 on Linux

4: Hortonworks HDP 2.0 on Windows Server
Azure blob storage (WASBIS])

5: Hortonworks HDP 2.0 on Linux
6: Cloudera 5.1 on Linux

7: Hortonworks 2.1 and 2.2 on Linux
Hortonworks 2.2 on Windows Server
Azure blob storage (WASBIS])




Start the PolyBase services

After running for sp_configure,

SQL Server PolyBase Data Name * Desaiption  Status Startup Type  Log On As

Movement (CTP2) & SNMP Trap Receives tra... Manual Local Service d h

Start the service @;Software Load Balancer Multiplexer The Softwar... Manual Network Se... yo u m U St Sto p a n re Sta rt t e
& Software Protection Enablesthe ... Running Automatic(D.. Network Se... S Q S 1 1

Desciiption G Spedal Administration Console Helper Allows admi... Manual Local System |_ e rve r e n g | n e S e r\/| C e

Manages communication and data m AV T a7 S T - A (eTee WO 1ot YL 101

transfer between SQL Server and & SQL Server (CTP2) Providessto... Running Automatic NT Service\.. .

edernal deta sources, TS m Run SerVICeS.mSC
@ SQL Server Analysis Services (CTP2) Suppliesonl... Running  Automatic NT Service\...

& SQL Server Browser Provides SQ.. Running Automatic Local Service

£ a

. - - Find the services shown below and
#45QL Server PolyBase Data Movement (CTP2) . Automatic A Stop eaCh One

@g SQL Server PolyBase Engine (CTP2) Creates, co0...
er Reporting Services (C1P2) Manages, ex...

& SQL Server VSS Writer Providesthe:: P Musoireds: ol Syatem Restart the services

&, ssop Discovery Discovers n... Disabled Loaal Service

Running  Automatic NT Service\...




Configure PolyBase for Azure blob storage

-- Using credentials on database requires enabling
-- traceflag
DBCC TRACEON(4631,-1)

-- Create a master key
CREATE MASTER KEY ENCRYPTION BY PASSWORD = 'S@mel!nfo';

CREATE CREDENTIAL WASBSecret ON DATABASE WITH
IDENTITY = 'pdw_user', Secret = 'mykey=="';

-- Create an external data source (Azure Blob Storage)
-- with the credential

CREATE EXTERNAL DATA SOURCE Azure_Storage WITH

( TYPE = HADOOP,

LOCATION
='wasb[s]://mycontainer@test.blob.core.windows.net/pat
h’,

CREDENTIAL = WASBSecret
)

Type methods for providing
credentials

Core-site.xml in installation path of
SQL Server -
<SqlBinRoot>\Polybase\Hadoop\Conf

Credential object in SQL Server for
higher security

NOTE: The syntax for a database-scoped
credential (CREATE CREDENTIAL ... ON
DATABASE) is temporary and will change
in the next release. This new feature is
documented only in the examples in the
CTP2 content, and will be fully
documented in the next release.



Create a reference to a Hadoop cluster

-- Create an external data source (Hadoop) CTPZ2 supports the follo\/\/ing

CREATE EXTERNAL DATA SOURCE hdp2 with ( B
TYPE = HADOOP, Hadoop distributions

LOCATION ='hdfs://10.XXX.XX.XXX:XXXX",
RESOURCE_MANAGER_LOCATION="10.XXX.XX.XXX:XXXX")

Hortonworks HDP 1.3, 2.0, 2.1, 2.2 for
both Windows and Linux

Cloudera CDH 4.3, 5.1 on Linux




Query Capabilities

Joining relational and external data

SELECT DISTINCT C.FirstName, C.LastName,
C.MaritalStatus

FROM Insurance_ Customer_ SQL

INNER JOIN (

SQL Server table

SELECT * FROM SensorData_ExternalHDP WHERE

Speed > 35
UNION ALL External tables

SELECT * FROM SensorData_ExternalHDP2 WHERE referring to data
Speed > 35 in 2 HDP Hadoop

) AS SensorD clusters
ON C.CustomerKey = SensorD.CustomerKey




Enterprise grade

Analysis Services
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Cnhanced Analysis Services

Deliver high performance and scalability for your Bl solutions
Capability

Scale your tabular " .
: Parallel partition processing
. models with support

for high end servers NUMA optimization for tabular models

A On-demand loading and paging

Tabular and MOLAP modeling enhancements

More memory Detect MOLAP index corruption using DBCC
Benefits
E More cores

Better performance and higher scale

High-end server hardware Lower TCO — more efficient utilization of existing
hardware capabilities

No aiilication chanies




Fnhanced

Reporting
SEervices
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Modern reports with SQL Server Reporting Services

Report consumption from
modern browsers

Improved parameters

Modern themes

e ® e @

Internet Explorer Edge Chrome Firefox Safari




Modern reports with SQL Server Reporting Services

Categorized Sales by Territory

New chart types

Hortl'mast

Mnuntatn Bikes

Categorized Sales by Territory, with sales reason o Tre e M a p C h a rt
-Il"'-ll" |

Rn d Frames: 5310 233.57

« Sunburst Chart

Hnuntam Ell:as

Road Bikes | e

BN Australia B Central Germany MNorthwest B Southwest
| Canada (M France MM Mortheast B Southeast M United Kingdom

I australia | central M northeast I northwest southeast M southwest united kingdom




SQL Server Reporting Services — What's new?

Support to .NET Framework 4
New Report Builder User Interface
HTML 5 Rendering Engine

@» PowerPoint Rendering and Export

Export

XML file with report data
C5V (comma delimited)
PDF

MHTML (web archive)
Excel

PowerPoint
TIFF file
Word




R integration with

database engine
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Built-in advanced analytics (CTP3)

N-database analytics

Extensibility

R Integration
>

Analytic Library :

0107

Example Solutions

Fraud detection

Sales forecasting

Warehouse efficiency

Predictive maintenance

Data Scientist
Interact directly
with data

T-SQL Interface !
= Data Developer/DBA
Manage data and

analytics together

Relational Data -

Built-in to SQL Server

New R scripts

010010
100100
0101

010010
100100
0101

010010
100100
0101

| r—

Microsoft Azure

Machine Learning Marketplace




Deeper insights across data

Hybrid solutions Simplicity

Stretch Database Easy migration of on-premises SQL Common development, management

Stretch operational tables in a secure manner Server and identity tools
into Azure for cost effective historic data

availability works with Always Encrypted and Simple point and click migration to Azure {;\;Irtljgligg Active Directory, Visual Studio, Hyper-
Row Level Securit - g ystem Center

Y Simplified Add Azure _ .
Power Bl with on-premises data Replica Wizard Consistent Experience from SQL
New interactive query with Analysis Services. Automatic listener configuration for AlwaysOn Server on-premises to Microsoft
Customer data stays behind your firewall in Azure VMs Azure laaS and PaaS

Hybrid Scenarios with SSIS
Azure Data Factory integration with SSIS,
package lineage and impact analysis and
connect SSIS to cloud data source

Enhanced Backup to Azure

Faster restore times and 50% reduction in
storage, support larger DBs with Block blobs
and custom backup schedule with local staging



Stretch Database




Stretch SQL Server into Azure

Stretch warm and cold tables to Azure with remote query processing

Capability
Microsoft Azure Stretch cold database tables from

on-premises SQL Server Databases to
Azure with remote query processing

Jim Gray ox7ff654ae6d  3/18/2005

Benefits

®» (Cost effective historical data

\/Always Encrypted ®» Entire table is online and remains

queryable from on-premises apps
Order history Stretch to cloud <> » Transparent to applications
—————
——

Name o]
Jane Doe Customer data Query ®» Supports Always Encrypted &
Jim Gray Product data Row Level Security
John Smith il L
. rder History
Bill Brown SQL Server App
A Nanie N haR1Ari ()()

Hyperscale cloud



Simplified

AlwaysOn with
replicas on Azure




Simplified Add Azure Replica Wizard

Automatic Listener Configuration

1§ New Availability Group

o
Validation

Introduction
Specify Mame
Select Databases

Specify Replicas

Select Data Synchronization

Summarsy

Results

Results of availability group validation.

@) Help

Mame

Result

Checking if Wirtual Machine image is a gallery image with Alwayson feature

Wi'arning

hecking if the storage account has reached its mit when an Alwayson storage account is created

Success

hecking hosted service settings

Success

Checking if the production deployment is healthy

Success

Checking if Virtual Machine name does not exist within domain and hosted service

Success

Checking if the size of the replica is within the recommended size 100 GB

Success

Checking if the space used at each disk of the on-premise replica is under the max size of Windows Azure data disk 1 TE)

Success

alidating Listener Configuration for Availability Group with Azure Replica

Success

hecking if the cluster name resource is online

Success

Checking if existing endpaints suppart Windaws authentication

Success

Checking if the ¥M size supports the number of disks required

Success

Checking whether the endpaint is encrypted using a compatible algorithm

Success

Checking shared netwark location

Success

hecking replica availability mode

Success

4
@
@
@
@
)
V]
2
@
@
]
@
)
@
@

hecking the listener configuration

Success

Ree-run Yalidation |

< Previous | Mext = I

Cancel |

Today this requires manually
configuring the Listener

SQL Server 2016

Allows configuring the Availability Group
Listener in Azure

Clients can connect to the Azure replica
after failover using the Listener name




The Microsoft
data platform + o i

Dashboards Mobile

BR Windows Azure

Extract, transform, Information

ﬂ Ofﬂce Orchestration load management Prediction
COLLECT + MANAGE

Microsoft®

SQL Server

PoH (@ ik v

Internal &
Relational Non-relational | Analytical Streaming external
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Try SQL Server
2016 CTP2 ©

http://aka.ms/trysql2016

Free Azure

Trial

http://aka.ms/tryazure

O,
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http://powerbi.microsoft.com/
http://powerbi.microsoft.com/
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