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B The company

Trivadis is a market leader in IT consulting, system integration,
solution engineering and the provision of IT services focusing
on @& Microsoft and ORACLE technologies in Switzerland,
Germany and Austria.

We offer our services in the following strategic business fields:
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Trivadis Services takes over the interacting operation of your IT systems.
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B More than 600 Experts
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12 Trivadis branches and more than
600 employees

200 Service Level Agreements
Over 4,000 training participants

Research and development budget:
CHF 5.0 / EUR 4 million

Financially self-supporting and
sustainably profitable

Experience from more than 1,900
projects per year at over 800
customers
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B Some of over 800 customers
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http://www.paranet.ch/sw12574.asp
http://www.paranet.ch/sw12574.asp
http://www.llb.li/llb/llb.nsf/PageId/home_de
http://www.llb.li/llb/llb.nsf/PageId/home_de

® AGENDA

1. Database and the Cloud
2. In-Memory a Mega Trend
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Database and the Cloud
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m Reasons for the cloud

@

Time to market

&

Managed

-
e trivadis
TechTalk - Bienvenue dans le monde de Microsoft SQL Server 2014

9.9.2014 makes IT easier. - ==



m\What is Windows Azure: Services
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Global support
Local currencies

7=10x the size of a football field

76 markets worldwide

24%7%365 support - -
280 years of combined industry experience in infrastructure, security, product dev, and global ops
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B \Windows Azure Data Management — Overview

0100101001
0101
0001

0100101

Blob Storage

A cloud storage service
offering the simplest way

00101
01010

to store large amounts
of unstructured text or
binary data, such as
video, audio and images,
and for creating virtual
hard drives in the cloud.

Best for
inexpensive,
scalable storage of
data

A NoSQL key/value
store that provides
simple access to semi-
structured data

at a lower cost for
applications that do
not need robust
querying capabilities

Best for
inexpensive,
scalable storage of
semi-structured
data

HDInsight

A Big Data
implementation 100%
compatible with
Hadoop.

Best for Big Data
Analytics across
semi-structured and
unstructured data

RELATIONAL

SQL Server in a VM

A full-featured instance of
H SQL Server running in a

H Windows Azure Virtual

H Machine for quickly and

H easily running-or testing

H SQL Server applications in
d the cloud

H Best for existing

H and new

H applications

H needing full SQL
H Server feature set

A feature-rich, fully
managed relational
database service that
offers a highly productive
experience with business-
ready capabilities built on
SQL Server technology

Best for new cloud
applications
needing relational
capabilities and
high availability
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m Options for Relational Data Services in the Cloud

INFRASTRUCTURE AS A SERVICE (laaS) PLATFORM AS A SERVICE (PaaS)

SQL Serverin a :
Windows Azure Virtual Machine a Windows Azure SQL Database

Full Control & Flexibility ~ Simplified Administration

Highly Customized Environment Fully Managed Service
Eliminate Hardware Costs Eliminate Hardware & Administrative Costs
Decrease Time to Market Build Modern Apps
igiﬁfgllri\/;i?svenLle dans le monde de Microsoft SQL Server 2014 t r l v a d I s

9.9.2014 makes IT easier. - ==



m Options for Relational Data Services in the Cloud

INFRASTRUCTURE AS A SERVICE (laaS) PLATFORM AS A SERVICE (PaaS)
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VIR @e]plifel AN (e]IIIWVA Simplified Administration

Highly Customized Environment Fully Managed Service

Eliminate Hardware Costs Eliminate Hardware & Administrative Costs

Decrease Time to Market Build Modern Apps
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SQL Server in a

windows azure vt IMIOVE EXISTING Tier 2 & 3 Apps

OPTION 1

% Virtual Machine
No application changes, simply virtualize and

r move
Windows Server
Q Hyper-V VHD

Non-Virtualized Virtualized

TechTalk - Bienvenue dans le monde de Microsoft SQL Server 2014
9.9.2014

Virtualization compatibility on-premises and

Database

cloud for portability




m Options for Relational Data Services in the Cloud

INFRASTRUCTURE AS A SERVICE (laaS) PLATFORM AS A SERVICE (PaaS)

SQL Serverin a .
Windows Azure Virtual Machine E Windows Azure SQL Database

Full Control & Flexibility  INisgolliilzle WAXelasllalydg-1ele]g

Highly Customized Environment Fully Managed Service
Eliminate Hardware Costs Eliminate Hardware & Administrative Costs

Decrease Time to Market Build Modern Apps
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CHF per Month

M Price Ranges for Azure SQL DB and SQL Server in Azure VM
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B SQL Server Backup to Windows Azure

SQL Server Backup to  § SQL Server SQL Server 2014
Managed

Backup to
+ Easy integration ey .valc-l Measures database usage patterns to set frequency of backup to

with Windows Windows Azure
Azure Storage

Windows Azure

benefits: No need to manage backup policy

SQL Server SQL Server 2014

» Saves on storage Backup to
and administration Windows

. Extra data Azure Manual or automated scheduling

Backup to and restore from Windows Azure via SSMS

protection from

SO AL, SQL Server Stand-alone application for prior version of SQL Server
inherently off-site
Backup to

and geo-redundant !
Windows

Azure Tool

Can encrypt backups stored locally or in Windows Azure
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m Always-On and Azure

On-Premises
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In-Memory a Mega Trend
(OLTP)
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m Driver for In Memory OLTP (HEKATON)

Intel CPU trends and Memory prices($/GB)

10000000 .
Computing power holds Moore Law
(due to parallelism)
1000000
100000
10000
CPU clock frequency stalled
1000
100
10
Memory has gotten a LOT cheaper
1
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
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m Hekaton Architecture Pillars
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Benefits

Main-Memory T-SQL Compiled to , :
Optimized Machine Code High Concurrency SQL Server Integration

&2

<

% Optimized for in-memory » T-SQL compiled to machine » Multi-version optimistic * Same manageability,

E data code via C code generator concurrency control with full administration &

c * Indexes (hash and range) and VC ACID support development experience

% exist only in memory * Invoking a procedure is just + Core engine uses lock-free * Integrated queries &

o * No buffer pool, B-trees a DLL entry-point algorithms transactions

L » Stream-based storage » Aggressive optimizations @ * No lock manager, latches or * Integrated HA and
compile-time spinlocks backup/restore

Hardware trends Business

Steadily declining memory
price, NVRAM

L -
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Stalling CPU clock rate Many-core processors




]
Client App

TDS Handler and Session Management

Natively Compiled
SPs and Schema

Hekaton Parsler,
Compiler Catalog,
Optimizer
Interop

Memory Optimized Tables & Indexes

SQL Serverexe

:

emory Optimized Table
Zé\/l Filegroup

Transaction Log

Hekaton Integration and Application Migration

Existing SQL
Component

T-SQL Query Execution

Hekaton
Component
Generated
5 Ebks di
EEE Indexes

Buffer Pool for Tables & Indexes

:
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SQL Server 2014
In Memory Data Warehouse
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M Column vs. Row Store

Row Store (Heap / B-Tree)

data page “1000"

310 20010701 2'171.29
311 20010701 1'912.15
312 20010702 2'171.29

data page “1001"

313 20010701 4'171.20
314 20010704 1'812.25
315 20010702 1'171.30
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Column Store (values compressed)

data page
“2000"

310
311
312
313
314

315

data page
“2001"

20010701
20010702

20010704

data page
"2003"

2'171.29
1'912.15
2'171.29
4'171.20
1'812.25

1'171.30
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g Fetch Only Needed Columns

iminati SELECT ProductkKey, SUM (SalesA +
Segment Elimination roductiey (SalesAmount)

FROM SalesTahble
WHERE Dr‘dEFDatE}{E_';.-' < 28lellas

OrderDateKoy ProductXey SalesAmount

e 106 30.00
0107 103 17.00
0104107 58 5
20101807 20.00
103
o 17.00
20101103 106
106 20.00

2500

2

—_— o 1400

1 20101509 5 25.00
5 20001108 106 'O-M
20505109 106 zom

= 25.00

17.00
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g Fetch Only Needed Segments

Segment Elimination SELECT ProductKey, SUM (SalesAmount)
FROM 5

WHERK OrderDatekey < 20181188

o

201407 106 30.00
20101157
103 17.00
W010187 108
20101467 20.00
0101187 103 17.00
20101388 106
20.00

106

102

“ederDateKey

20001108
20101108
20101109
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H Clustered & Updatable Column Store Index in SQL 2014

Updateable

Includes all columns in the table

Only index on the table

Uses column store compression

Stores data to improve compression and performance (not sorted)

Available in Enterprise, Developer, and Evaluation editions
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W Detalls Clustered Column Store Index Partition

Deleted
INSERT ColumnStore Bitmap

ININN
LN -
1IN

Row Store

= Rows are placed in the Row Store (heap)

= When Row Store is big enough,
a new ColumnStore Row Group is created

DELETE
= Rows are marked in the Deleted Bitmap

UPDATE

= Delete plus insert

Most data is in ColumnStore format
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B Some numbers
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Performance depends on server configuration!
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