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EVOLUTION OF SQL SERVER

Businesses are embracing choice Microsoft is delivering on choice The world is demanding
SQL Server on Linux
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Multiple data types

T-sQL PHP @

Java Nodejs

C/Ch+ Python Linux in Azure
C#/VB.NET  Ruby

30%

Different development languages

SQL Server drivers and connectivity
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On-premises, cloud, and

hybrid environments Visual Studio Code extension for SQL Server enterprise DB market runs on Linux
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FLEXIBLE, RELIABLE
DATA MANAGEMENT Windows Linux

SQL Server on the platform of
your choice

Support for RedHat Enterprise Linux (RHEL),
Ubuntu, and SUSE Enterprise Linux (SLES)

Linux and Windows Docker containers
Windows Server / Windows 10

Package-based installation: Yum Install, Apt-Get,
and Zypper

@ redhat

SUSE

ubuntu®

> Choice of platform and language



WHAT'S IN SQL SERVER ON LINUX

Editions Developer, Express, Web, Standard, Enterprise ° °
Database Engine, Integration Services o °
Services i . , . .
ML Services, Analysis Services, Reporting Services, MDS, DQS L
Maximum number of cores Unlimited Unlimited
Maximum memory utilized per instance 12 TB 12 TB
Maximum database size 524 PB 524 PB
Mission critical performance Basic OLTP (Basic In-Memory OLTP, Basic operational analytics) ° °
Advanced OLTP (Advanced In-Memory OLTP, Advanced operational analytics, adaptive query processing) ° °
Basic high availability (2-node single database failover, non-readable secondary) ° °
Advanced HA (Always On - multi-node, multi-db failover, readable secondaries) ° °
. Basic security (Basic auditing, Row-level security, Data masking, Always Encrypted) ° °
Security
Advanced security (Transparent Data Encryption) ° °
PolyBase °
) Basic data warehousing/data marts (Basic In-Memory ColumnStore, Partitioning, Compression) ° °
Data warehousing
Advanced data warehousing (Advanced In-Memory ColumnStore) ° o
Advanced data integration (Fuzzy grouping and look ups) ° °
| Windows ecosystem: Full-fidelity Management & Dev Tool (SSMS & SSDT), command line tools ° °
Tools
Linux/OSX/Windows ecosystem: Dev tools (VS Code), DB Admin GUI tool, command line tools ° °
Programmability (T-SQL, CLR, Data Types, JSON, Graph) ° °
Developer
Windows Filesystem Integration - FileTable °
Corporate Business Intelligence (Multi-dimensional models, Basic tabular model) °
Bl & Advanced Analytics
Machine Learning Services (R and Python integration) °

Hybrid cloud Stretch Database °
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SQL SERVER ON LINUX:

SAME AS SQL SERVER ON WINDOWS SQL PLATFORM ABSTRACTION LAYER

System resource & latency

sensitive code paths All other systems

AS

RS

SQL Platform Abstraction Layer

(SQLPAL)

Linux Host
Extension

______________________________________________

SQL Platform Abstraction Layer
(SQLPAL)

SQL OS API Win32-like APls
SQL OS v2

Host extension mapping to OS system calls
(10, Memory, CPU scheduling)




LINUX-NATIVE USER EXPERIENCE

Standard Package-based installation using yum for Fedora-based distributions, apt-get for Debian-based distributions, and zypper for SLES
installation Existing package update/upgrade processes for SQL Server upgrade
process

Cross-platform SQL Server command-line tools (sqlcmd, bcp) available for Linux (and soon on macQOS)

tools Existing Windows tools such as SQL Server Management Studio (SSMS), SQL Server Data Tools (SSDT), and PowerShell module (sqlps)
to manage SQL Server on Linux from Windows

<—\/—>_} Cross Platform open source tools such SQL Server Ops Studio, mssql-cli
—

Visual Studio Code extension for SQL Server on macQOS, Linux, or Windows

Familiar SQL Server service runs natively using systemd
experience Linux file paths are supported in T-SQL statements and scripts (defining/changing the path, database backup files)

®

Popular Linux high-availability solutions like Pacemaker and Corosync



ANYWHERE
AVAILABILITY FOR

SQL SERVER
Any platform, any cloud

Run the world’s leading data platform on any N

environment \/

Works on Windows, Linux, and Docker

Runs on any cloud including Azure, 3rd party

hosting providers N

Use on-premises licenses in the cloud with License SQL Server 2017
Mobility, a Software Assurance benefit |

paure
kubernetes openstack.

OPENSHIFT

> Choice of platform and language



BENEFITS OF CO LATFORMS
F S

F TAINE
O R L SE

N R P
QL SERVER
Faster time to deployment

Packaging dependencies with SQL Server

Cl/CD process automation - treat SQL Server like a dependency
Deploy exactly what you dev/test

Cross-platform — develop on Windows/Linux/macOS, deploy on Linux
Microservices architectures

Higher density, lower disk space requirements



APPLICATION DEPLOYMENT PATTERNS
USING CONTAINERS

SQL Server

SQL Server

s s :
: : App 1
App 1 App 2 : :

Centralized SQL Server Docker Compose Monolithic app or
microservice



Install SQL Server on Linux in under 60 seconds



Simple HADR

VM failure

Resilience against guest & OS level
failures

Planned & unplanned events

Minimum downtime for patching and
upgrades

Minutes RTO

Backup/restore

Protection against accidental or
malicious data corruption

DR protection
Minutes to hours RTO

Standard HADR

Failover cluster

Instance level protection

Automatic failure detection & failover
Seconds to minutes RTO

Resilience against OS and SQL Server
failures

Basic availability groups

AG with 2 replicas

Log shipping
Warm standbys for DR

Mission-critical HADR

Availability groups
Database level protection
Seconds RTO

No data loss

Recover from unplanned outage

No downtime for planned
maintenance

Offload read/backup workload to
active secondaries

Failover to geographically distributed
secondary site



MISSION CRITICAL
AVAILABILITY ON

ANY PLATFORM /!
1

Always On cross-platform

capabilities

Windows v
HA and DR for Linux and Windows : —_—

_______________ High availability .,

Support for clusterless Availability Groups
Ultimate HA with OS-level redundancy Primary Sync/Async Replicas
and low-downtime migration ’
Load balancing of readable secondaries Linux

Cross-operating system

0

Sync/Async Replicas

> Choice of platform and language



SQL Server 2017 Always On Availability Groups on RHEL



INTEGRATING RED

HAT WITH
MICROSOFT ACTIVE DIRECTORY

Integration Options

Direct integration Indirect integration

O~ ©

Windows Linux UNIX Windows Linux UNIX



INDUSTRY-LEADING
PERFORMANCE WITH
SQL SERVER 2017

Real-time operational analytics

Bring analytics to your operational data

Improve transactional performance with In-
Memory OLTP

Speed analytics and reduce storage needs with In-

Memory ColumnStore

LOB compression in ColumnStore index

> Industry-leading performance

—

==

In-Memory
ColumnStore

0100101010110

+ ETL

In-Memory
OLTP




INVESTORS GET INSIGHTS 15X FASTER

REAL TIME ANALYTICS AT SCALE NOW ON LINUX

CHALLENGE

FinTech company burdened by slow query speeds
and time-consuming maintenance sought the
familiarity of Linux OS

Before

SQL Server on Linux

IMPACT

Query times cut from 30 to <2 seconds by
switching from PostgreSQL to SQL Server

Management time reduced 90% and Linux
platform simplified dev operations

A dvO1

v'In-database analytics
v MPP scale
Queries timing out v R and Python support

with PostgreSQL

v Faster query processing

FLEXIBILITY




Seamless integration in a heterogenous environment

Challenge

Cybersecurity company faced sluggish
performance on its mission-critical data
management platform

Delayed threat reporting due to slow analytical
queries and log-collection process

Impact

3X faster query performance and 50% reduction
in storage costs

Enhanced log analysis and anomaly-detection
system with in-database analytics and machine
learning

BINARY®

CONFIDENCE

“We gained an easy-to-use database
that can accommodate all of our
data and run new analytical queries

quickly.”
Peter Kleinert, Solution Architect, Binary
Confidence




1TB TPC-H non-clustered world record benchmark

PETABYTE-SCALE
DATA WAREHOUSING prest performence

The world’s first enterprise-class SQL Server 2017 on SUSE 1°009'065
diskless database

Linux Enterprise Server

Available on Windows and Linux SQL Server 2016
on Windows 678'492

#1 price/performance in 1TB, 10TB and 30 TB TPC-
H non-clustered benchmark Query per hour (QPHH)
Reference architectures from major hardware Great value
partners

SQL Server 2017 on SUSE

Linux Enterprise Server $0.47

SQL Server 2016

on Windows $0.64

— $/Query per hour ($/QPHH)

Hewlett Packard
Enterprise

Read the performance brief at
Microsoft and Windows are U.S. registered trademarks of Microsoft Corporation. Red Hat, Red Hat Enterprise Linux, and the Shadowman logo are registered trademarks of Red Hat, Inc. Linux is a registered trademark of
Linus Torvalds. Intel and Xeon are trademarks of Intel Corporation in the U.S. and other countries. TPC and TPC-H are trademarks of the Transaction Processing Performance Council. TPC-H results show the HPE

. ProLiant DL380 Gen10 with a result of 1,009,065 QphH @ 1000GB and $0.47/QphH USD with system availability as of 02-28-18 (results published 11-17-2017; see ); the HPE ProLiant DL380 Gen9 with a
Ind ustry'leadlng performa nce result of 678,492 QphH @1000GB and $0.64/QphH @ 1000GB with system availability as of 07-31-2016 (results published 03-24-2016; see ). The TPC believes that comparisons of TPC-H results published
with different scale factors are misleading and discourages such comparisons. Please see for up-to-date information. Competitive claims valid as of 04-19-2017.



http://www.hpe.com/servers/benchmarks
http://www.tpc.org/3331
http://www.tpc.org/3320
http://www.tpc.org/

BUSINESS INSIGHTS IN 1/5TH THE TIME

Mission critical data warehousing

CHALLENGE

High costs, limited performance, and slow Before QL Server DW
reporting pushed UAE health insurer to consider

enterprise DW migration "l""

IMPACT !

Queries 64% faster than Sybase, 98% faster =

than Oracle, and 13% faster than SAP HANA o
(o ]

v Columnstore indexes

Reports are 5x faster and built-in security saved
$250k in expenses

2
C)\' l\j -: Sybase DW
Daman.

v Data compression

v Active Directory

SQL Server DW

Monthly reports
in 10 hours

Monthly reports
in 48 hours

DATA MANAGEMENT // DATA WAREHOUSING



Clustered Columnstore Index (CCl) on RHEL



OPTIMIZED QUERY
PROCESSING

Improved efficiency with
Adaptive Query Processing

Optimize memory grants for repeatable queries to
avoid over or under allocating

Adjust data join strategy
for small or large tables to speed joins

Batch mode for memory grant feedback and
adaptive joins

Before
,,,,, v Qe
101010 Query
i \
101010 f \
010101 i v

101010 10
101010 010101 g Adaptive 01
010 101010 01

; Query Processing

101010
010101 Learn it
101010 A grant
010101
101010
~~~~~~~ @ 4‘_""
_______________ B Run query

Spill to disk

After

4 A4 )\

101010
101010
101001 | \————_J
0101071 |( A~ )
010101
001010

All in memory



AUTOMATICALLY FIX
PROBLEMS WITHOUT
TUNING

Better performance with
Automatic Plan Correction

Continuous performance plan monitoring and
analysis

Detect problematic plans

Automatically fix performance problems caused by
SQL plan choice regressions

Query times

Plan 1

________________________________

Plan 3

Revert to previously
effective plan



Auto tune performance demo



ENCRYPT DATA AT REST
AND IN MOTION

Produbanco %

Always Encrypted Client side  Server side Grupo Promerica

Sensitive data
remains encrypted
inside SQL Server

Search for single
customer record

Query Enhanced
SQL Server >
Library

L

\ 4

#

——————

Result set with

Data set  CIPHERTEXT
unencrypted data

Customer Credit card #

N

Customer | Credit card # | Exp.

Tim Irish 1x7fg655se2e
Ox7ff654ae6d
Alicia Hodge Oy8fj754ea2c 4/18

A

4949-8003-8473-1930

" aag  aag

Column master key Column encryption key

SECURITY



G E N E R AT E Professional networking app
INSIGHTS ACROSS

Bachel
ofaScci:n‘:L,
DIVERSE DATA
c c c Finance
New relationships uncovered with
graph data support " sl
Bring graph data support to your relational Contoso
data store Skill

*.. Former

4

Analyze'lnt.erconnected data and generate . employer . ™, Position
deeper insights ; A .
E ',/' Coworker | b
T-SQL extensions to support pattern matching and '
graph traversals i Role in i Business
i company i Employer analyst
| . i -
v 7 .. Employer ! 4
/" Position h : s .
X . i .~ Rolein
. ~  company
P
rr::|1g;;::- < Adventure
Role in Works

company

> Only commercial DB with Al built-in



Machine Learning Services new features

 Python support
Python and R scripts are now supported

Revoscalepy—Pythonic equivalent of RevoScaleR—parallel algorithms
for data processing with a rich API

MicrosoftML

Package of machine learning algorithms and transtorms (with Python
bindings), as well as pretrained models for image extraction or sentiment
analysis




Sentiment Analysis using MicrosoftML Pre-Trained Algorithms on
SQL Server 2017 Machine Learning Services



WHAT'S NEXT FOR SQL SERVER ON LINUX



SQL SERVER vNEXT
INVESTMENT THEMES

Reason over any data, anywhere

Deeper SQL Server integration with Big Data

Connectors for Data Virtualization across platforms (PolyBase v2)
SQL Graph enhancements

Choice of language and platform
Additional container scenarios

More supported application platforms
Additional external script language extensibility

Industry leading performance and security

Continuing enhancements to industry-leading performance

More intelligent database with additional Adaptive Query Processing features
Additional support for GDPR compliance

Only commercial database with Al built-in
Machine Learning Services on Linux and in containers

Continued improvements to SQL Server on Linux
Merge and transactional replication

Local logins

Bash scripting jobs in agent

B8 Microsoft ‘ redhat
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