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Database Engine

New string functions

« CONCAT_WS

-- CONCAT_WS (with Seperator)
SELECT [Concat WS] = CONCAT WS(',','a','b','c"),

Concat_ W5

abc




Database Engine

New string functions

« TRANSLATE ( inputString, characters, translations)

SELECT REPLACE(REPLACE('Das ist das Haus vom Nikolaus!',' ","' °

¥

SELECT TRANSLATE( 'Das ist das Haus wvom Nikolaus!'," !*," ")

1 Das_ist_das_Haus_vom_Mikolaus?

e



Database Engine

New string functions

« TRIM()
= LTRIM() + RTRIM()

-- TRIM FUNCTION
SELECT TRIM( test ");

--Prior to SQL Server 2017:
SELECT RTRIM(LTRIM( ° test

"))




Database Engine

New string functions

« STRING_AGG()

Concat Uber mehrere Zeilen

SELECT Firstname

SELECT STRING AGG (Fir‘stName, "5
FROM AdventureWorks2017.Person.Person

FROM AdventureWorks2017.Person.Person

Firstniame |c=
1 (Syed 1 | SyedCatherine, Kim
Catherine )
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Database Engine

In-Memory enhancements

e Clustered Columnstore Indexes now support
nvarchar(max), varchar(max), varbinary(max)




Database Engine

In-Memory enhancements

« Memory-Optimized tables (3ka Hekaton)

« CASE expressions are now supported for natively
compiled T-SQL modules.

 The limitation of 8 indexes on memory-optimized tables
has been eliminated.

« Support for computed columns in memory-optimized
tables, including indexes on computed columns.

 Memory-optimized filegroup files can now be stored on
Azure Storage.

S
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Sehr gut in der Abbildung von
komplexen Relationen

n ikes
:
Relationale DB Graph DB
Tabelle: City Node: City
Tabelle: Person Node: Person
Tabelle: Person_likes_City Edge: Likes
Tabelle: Restaurant Node: Restaurant
Tabelle: Person_likes Restaurant Edge: livesin
Tabelle: Restaurant_locatedin_City Edge: locatedin
Tabelle: Person_livesin_City

e



Graph DB

Sehr gut in der Abfrage von komplexen Relationen!

Aufgabe:
,Gib mir alle Personen die in Minchen wohnen und ein Restaurant in Berlin liken”

Relationale DB Graph DB

SELECT *
FROM Person SELECT *
INNER JOIN Person_livesin_City FROM Person, livesIn, City PersonCity
on Person.Person_ID = Person_livesin_City.Person_ID ,1likes, Rastaurant, locatedIn, City RestaurantCity
INNER JOIN City as PersonCity WHERE MATCH (
on PersonCity.City ID = Person_livesin_City.City_ ID Person-(livesIn)->PersonCity
INNER JOIN Person_likes_Restaurant AND . .
on Person_likes_Restaurant.Person_ID = Person.Person_ID Person-(likes)->Reastaurant-(locatedIn)->RestaurantCity
INNER JOIN Restaurant ) . - .
on Restaurant.Restaurant_ID = Person_likes_ Restaurant.Restaurant AND PersonCity f Miinchen .
INNER JOIN Restaurant_locatedin_City AND RestaurantCity = 'Berlin’
on Restaurant_locatedin_City.Restaurant_ID = Restaurant.Restaurant]ID
INNER JOIN City as RestaurantCity
on RestaurantCity.City_ID = Restaurant_locatedin_City.City_ID
WHERE PersonCity = 'Miinchen’
AND  RestaurantCity = 'Berlin’

. 1



Graph DB
 Nodes

CREATE TABLE Person ( -nﬁdmffmn
ID INTEGER PRIMARY KEYJ H graph_id_04521185028A49029D608ADB3EF90424 (bigint, not null)
name VARC HAR ( 1@@) H Snode_id_25B4215CC2D44953A2EB8AS08712C22E (nvarchar(1000), not null)
) AS NODE . w0 |0 (PE, int, not null)

E name (varchar{100], null)

INSERT INTO Person VALUES (1, 'John');

Snu:ude._iu:l_1 B1ABFF7S1DE424BB86473109084CT7CF ID name

S E L E C T X F ROM P erson 1 {"type":"node","schema":"dbo" "table™:"Person” "id":0F 1 John
2 "ype":"node”,"schema":"dba" "table":"Person” "id": 1} 2 Mary

3 {"type":"node","schema":"dbo" "table":"Person”,"id":2} 3  Alice

e



G ra p h D B = B dbo.likes

- Colurmns
o EdgeS B graph_id_61279BA7D1144D19880B4D22FAFCO144 (bigint, not nul)
B Sedge_id_SBSETDT12F824B28ATFESAB2AT0CEAT3 (nvarchar(1000), not null)
CREATE TABLE likes B from_obj_id_4AASS3TFOESA41FDAT3C603BC2BEEDEF (int, not null)
B from_id_DF2CABCES540343798EBCOCSBE3BCF121 (bigint, not null)
AS EDGE; B Sfrom_id_FDB1CEDDFF3447BD9C627779AIAI4F2E (nvarchar(1000), null

H to_obj_id_F32867EA43294090816F852180E74B2A (int, not null)
H to_id_DECFAE3D1ADB44FAE2AFATO1958747D2 (bigint, not null)
B Sto_id_25AB2D9784C74TEESCA2336004D0MAAB (nvarchar(1000), null)

INSERT INTO likes VALUES (
(SELECT $node_id FROM Person WHERE id = 1),
(SELECT $node_id FROM Restaurant WHERE id = 1));

SELECT * FROM likes

Sedge_id_BBEETDV12FE84E2BATFERABZAT0CE4S3  Sfrom_jd_FDBICEDDFF3447BDACEETF79A9AI4F2ZE Sto_jd_25ABZDS7E4CTATEERCAZIBE0MD04AAR
1 {"type":"edge" "schema":"dbo" "table""lkes" "id":0}  {"hpe":"node""schema":"dbo" "table”:"Person™,"id":0}  {"type":"node" "schema":"dbo" "table":"Restaurart™,"id":0}

15



Graph DB

Limitations? - Aber gerne!

* No graph temporary tables

* No graph table variables

* No graph system-versioned temporal tables

* Node and edge tables cannot be memory optimized tables ®
* No Edge Update (nur Attribute)

* No Cross DB Queries
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Integration Services

New features

« SQL Server 2017 Integration Services (SSIS) now
supports SQL Server on Linux

« Scale Out for SSIS (on premise)

e SSIS in the cloud (ADF 2.0)




Integration Services worke

@
§ Package Executions
Scale Out Concept 3
£
BQ config - @ @
E certificates
- ‘
Worker
[}
o % Package Executions
2 3
[1] [
AARR i ] .. 5 e
certificates 9_1 g config logs A/\,\ A/\A
certificates
Verschlisselte Kommunikation Gber Zertifikate Worker
* Packages Package Executions
e Config
[ confi
LOgS fie logs % A‘}%

certificates




Integration Services
Scale Out

Feature Selection

Select the Evaluation features to install.

» Scale Out Master [— —_—
Installation Ligaen T ] Analyss Services

Global Rules [C] Reporting Services - Native

Microsoft Update Shared Features
[[] Machine Learning Server (Standalone)

Product Updates OR

Install Setup Files [] Python

Install Rules [[] Data Quality Client
Feature Selection [C] Client Tools Connectivity

Feature Rules [ Integration Servi
4] Scale Out Master

Instance Configuration T Scale Out Worker

-

() SQL Server Integration Services 14.0 Provides management support for SSIS package storag... Running  Automatic NT Service\MsDtsServer140
G} SQL Server Integration Services CEIP service 14.0 CEIP service for Sql server Integration Services Running  Automatic NT Service\SSISTELEMETRY140

G SQL Server Integration Services Scale Out Master 14.0 Scale Out Master for SQL Server Integration Services Sca... Running Automatic NT Service\S5ISScaleOutMaster140




Integration Services
Scale Out

Y¢ Create Catalog — O X
© Ready

Select a page Script ~ | @) Help
& General

To create and use the catalog, CLR integration must be enabled on the cument SQL Server instance.
Enable CLR Integration

Enable automatic execution of Integration Services stored procedure at SQL Server startup.

Name of the catalog database:
|SSISDB

The catalog protects data using encryption. A key is needed for this encryption. Enter a password to
protect the encryption key, and save the password in a secure location.

Password:
= |
Retype Password:

| ]

You can manage the encryption key by creating a backup. If you migrate or move the Integration
Services catalog to another SQL Server instance, you can restore the key to regain access to

ed content.
[M] Enable this server as SSIS scale out master

e




Integration Services )

S Ca | e O U t Feature Selection

Select the Evaluation features to install,

» Scale Out Worker Installation il

] Machine Learning Server (Standalone)
Global Rules Or
Microsoft Update [ Python
[] Data Quality Client

Product Updates ) -
[[] Client Tools Connectivity

Install Setup Files Integration Services
Install Rules [[] Scale Out Master
Feature Selection Scale Out Worker
Feature Rules [ Client Tools Backwards Compatibility
15 SQL Server 2017 RC2 Setup — o X
Integration Services Scale Out Configuration - Worker Node
Specify the master node endpoint and security certificate used by the Scale Out Worker node.

Product Key Provide the master node endpoint which the worker node needs to connect to (e.g. https//[MasterNodeMachineMame]:[Port]):

License Terms

Global Rules

Microsoft Update i

https: ter:8391
Product Updates bl J/SsEmasten I

e ;



Integration Services
Scale Out

» Scale Out Manager

» SSISB->Manage Scale Out

(Run as Administrator!)

- Integration Services Catalogs

= 1A Eﬁ Active Operations

= Create Folder...

Customized Logging Level

Start PowerShell

= Database Upgrade
- 50LS

- lo
[ Manage Scale Cut... 5
[ Reports 3
CH

am Jo Delete

* ‘;l Refresh

=

. p: Properties

24



Integration Services

Scale Out
» Scale Out Manager

SQL Server Integration Services

2 WIN-ADA37O7RFED\sgoetz

B worker . (SQL Server 14.0.1000.169)

Manager

@ scale Out has been enabled.

Master Properties

Machine name Port

win-ada37o7rfed 8391

Machine IP Last online time

192.168.3.135 Wed Dec 20 2017 13:41:44 GMT+0100 (.

Worker Status

'WIN-ADA37O7RFED

£ Dashboard

B worker
Manager

Q

1 nodes found i

WIN-ADA37OTR.

SQL Server Integration Services

WIN-ADA370O7RFED

Worker Properties

Machine name
WIN-ADA37O7RFED

Description

Running Packages

2 WIN-ADA37O7RFED\sgoetz

Edit | | Disable Worker

User Account
NT Service\Ss|SScaleOutWo..

Execution Id Package Path Start Time

25



Integration Services

Scale Out MasterSettings.config

{
"DisplayName"”: "SSISWORKERO1",

M M M "Description”: "",
Conflgu rat|0n FI Ies "MasterEndpoint”: "https://ssismaster:8391"

. . . . "MasterHttpsCertThumbprint”: "4DB9327C1ACF48B05487D014A425A6COE
» C:\Program Files\Microsoft SQL Server\140\DTS\Binn\ "WorkerHttpsCertThumbprint™: "4A36BDSA182C195E03FCDAO1DSBIOEEDE
"StorelLocation”: "LocalMachine",
"StoreName™": "My",
"AgentHeartbeatInterval®: "90:01:00",
"TaskHeartbeatInterval": "00:00:10",

WOI’kersettlngS.Conflg ::Heartbeatir*ror*YoL'elr‘ance : "00:10:00"

TaskRequestMaxCPU": 70.9,

{ TaskRequestl;nHenO“\ : 100.0,
"PortNumber": 8391, "MaxTaskCount": 10,
"SSLCertThumbprint™: "4D09327C1ACF48B05487D014A425A6C9E12449C4", "LeaseInternval”: "00:01:00"
"SglServerName": ".", "TasksRootFolder": "",
"CleanupCompletedlobsIntervallnMs™: 43200000, “TaskLoglLevel": 126,
"DealWithExpiredTasksIntervallnMs": 300008, "TaskLogSegment”: "00:00:00",
"MasterHeartbeatIntervalInMs": 30000, “TaskLogEnabled": true,
"SqlConnectionTimeoutInSecs": 15 "ExecutionLogCacheFolder™”: ™",

} "ExecutionlLogMaxBufferLogCount": 10000,

"ExecutionLogMaxInMemoryBufferCount”: 10,
"ExecutionLogRetryCount": 3,
“"ExecutionLogRetryTimeout”: "7.00:00:00",
"AgentId": "7596¢69c¢-8f93-40d5-8c75-e404b359b8ef"

}

e



Integration Services
Scale Out

» Execute in Scale Out

Projects Iz Execute Package In Scale Out
= _.,] ScaleQutTester -
I ) Ready
= Packages =
_1 Select a page LT Script ~ | @ Help
. Configure... & Package Selection
Environments & Machine Selection
Server Agent Execute... [C] Alow any machine to execute the selected packages.
abs Validate... [ Only show the enabled machines.
b Activity Monitor
lerts Eeariem S Machine Name User Accourt Is Enabled
Iperators Start PowerShell WIN-ADAI707RFED NT Service"5515ScaleOut...  True
roxies ——
»
rror Logs eports
‘ofiler Refresh

Properties




Integration Services
Scale Out

» SQL Agent Execute in Scale Out
» New property in SSISDB Config

e Catalog Properties =|8] %
'@' Ready

Select a page LJ Script - | @ Help

K General

S5ISDB

>
[ Servervide Defauit exscutionmode_[ESLoT)

Schema Version

Schema Buid Server o
Epnciion Mocdho Mo

Connection 4 Operations Log

o . WIN-ADAYIOTRFED sgastz] Clean Logs Periodically True
Curment Number of Records 5
Current Size of Operation Log (KB) 128
Retention Period (days) 365
Server-wide Default Logging Level Basic

Vigw connection properties 4 Project Versions -
it Cimm nk \fmmimmn L mm 0TI a

Progress Server-wide Default execution mode:

Ready The default server-wide execution mode. When the value is Server, package is executed in server.

When the value is Scale Out, package is executed in Scale Out Worker Agent

oK H Cancel H Help




Integration Services
Scale Out

» T-SQL Execute in ScaleOut

EXEC [SSISDB].[catalog].[create_execution] .
@package_name=N'PackageLongRunning.dtsx’, Create EXECUtIOH
@execution_id=@execution_id OUTPUT,

[@folder_name=N’SampleFolder',
fiproject_name=N'ScaleOut’,
@use32bitruntime=False,
f@reference_id=nNull,
[useanyworker-False,
{@runinscaleout=True;

Set parameters

EXEC [SSISDB].[catalog].[set_execution_parameter_value]
@execution_id,
[@object_type=5@,
[@parameter_name=N'LOGGING_LEVEL',
@parameter_value=@vare;

EXEC [SSISDB].[catalog].[add_execution_worker]

@execution_id, Deflne WOrkerS

@workeragent_id=N'e@bsfles-2bd5-46d3-9b3c-586c539e73d5" ;

EXEC [SSISDB].[catalog].[start_execution]

P Start execution

e
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Integration Services
Scale Out

Express

with

Advanced
Feature Enterprise Standard Web Services Express
Scale Out Master Yes
Scale Out Worker Yes Yes ! TBD TBD TBD
Support for Microsoft Dynamics AX and Microsoft Yes Yes

Dynamics CRM in OData components 2

' If you run packages that require Enterprise-only features in Scale Out, the Scale Out Workers must also run

on instances of SQL Server Enterprise.

% This feature is also supported in SQL Server 2016 with Service Pack 1.

e






Azure Data Factory 2.0 IS Runtime




Integration Services
SSIS in the cloud with Azure Data Factory 2.0

»  SSIS Pakete in einer managed
Umgebung ausfiihren

» Bereitstellung ISRuntime tber
PowerShell* oder
,2Author & Monitor”

» Best practice:
Anbindung von on-premise
Datenbanken Uber
VNET->Local Network Gateway

*https://docs.microsoft.com/en-us/azure/data-factory/tutorial-deploy-ssis-packages-azure



Integration Services
SSIS in the cloud with Azure Data Factory 2.0

Object Explorer @ x

» Bereitstellung SSIDB Comec- £ 74 % 7 €

Sl ] s9cetzsql.database.windows.net (SOL Server 12.0.2000.8 - sgoetz)

[ ]
in der Cloud S e

% @ SSISDB

Integration Services Catalogs
= [y SSISDB
ScaleQutTester
Projects
+ 3} ScaleQutTester

» Scheduling =S
> On-Premiuse SQL Server Agent
» ADF 2.0 ,Execute SQL®




Integration Services
SSIS in the cloud with Azure Data Factory 2.0

» Limitations? - Aber gerne!
» Keine custom DLLs
» Keine Third Party Komponenten
> On-Premise daten nur Gber Classic VNETs (!!)
> Nur Project Deployment model
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Analysis Services

Multidimensional

Neue Features:

ok d ik

“Multidimensional mode and Power Pivot for
SharePoint mode are a staple for many Analysis
Services deployments. In the Analysis Services
product lifecycle, these modes are mature. There
are no new features for either of these modes in
this release. However, bug fixes and performance@®
improvements are included.”




Analysis Services
Tabular

» Tabular mode is now the default installation option for
Analysis Services.




Analysis Services
New Get Data experience (Power Query

» Simple Transformationen in SSAS Uber Power Query
moglic

Edit Table Properties DimCurrency/Partition - Query Editor
Home Quey Rows Columns Iransform Combine View
Edit Table Properties — N \
lodel Table Column Team Tools Tes Use this page to change the table, column, or row filter mappings import (& BB~ - B~ fil~ 1 2 DataType: Tex - B & H- il- B8~ B~
slopi » &7 Create Relationships... < | @ Tispreview maybe upto 9 cays ol | e Query Se.. X
DimC JP. P
o7 Manage Relationship Table Name: Switch to: | Query Editor B DimCurrency; Jc || = Source{[Schema="dbo", Item="DinCurrency"1}[Data] v
: 4 PROPERTIES
Show Measore 6 B 0 i oty I 1 e < | o
let ~ 1 1 AFA Afghani
» Source = #'5QL flocalhostAdventureWorksDW2016_EXT, . ~
Date dbo_DimCurrency = Source{[Schema="cbo",Item ="DimCurrency T} [Datz] E 2|02D Algerian Dinar
@ Pari in 3 3 s Argentine Peso
artitions. dbo_DimCurrency 4| AMD Armenian Dram 4 APPLIED STEPS
5 5 awe Aruban Guilder P
6 6 auD Avstralian Dollar
X Navigati..
New Calculated Table 7 7 azm #zerbaijanian Manat
Delete Table F) BE) Bahamian Doller
E 9 5 BHD Bahrairi Dinar
B CurrencyAlternateKey 10 10 THE Baht
B CurrencyName 11— 1 11 pas Balbos
12 12 BBD Barbados Dollar v
B ¢ - >
AMD
v

41




Analysis Services

New Date Relation features

» Mutliple Relations Fact<-> Date Dimension

B ProductKey
BE DateKey

AR OrderDateKey

BE DueDateKey BE FullDateAlternateKey

AF ShipDateKey a1 BF DayNumberOfWeek

AR CustomerKey B RREEEEES 1 AR EnglishDayNameOfWeek

BE PromotionKey e 1 BB sSpanishDayMNameOfiWeek
BE FrenchDayNameOfWeek

B CurrencyKey
BE salesTerritoryKey BB DayNum onth
BR DayMumberOfYear

B salesOrderNumber
hd AR WeskMumheartfYaar

» DAX Formular with ,USERELATIONSHIP*“-Hint

}|DrderAmnuntByDrderDatE: =CALCULATE(SUM{FactInternetSales[SalesAmount]), USERELATIONSHIP (FactinternetSales[OrderDatekey], DimDate[Datekey]))

~

L

_-|Oru:|er.-5.mu:uuntByDuEDatE: =CALCULATE(SUM(FactInternetSales [Salesamount]), USERELATIOMSHIP(FactinternetSales[DueDatekiey], DimDate [Datekey]))

e




Analysis Services
DAX enhancements

» New >>IN<< Operation

Filtered Sales:=CALCULATE ( Filtered Sales:=CALCULATE (
[Internet Total Sales], - [Internet Total Sales], 'Product'[Color]
'Product'[Color] = "Red" IN { "Red", "Blue", "Black" }

| | 'Product'[Color] = "Blue" )
| | 'Product'[Color] = "Black"
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Reporting Services

» SQL Server Reporting Services is no longer available to
install through SQL Server setup

» RESTful API



https://app.swaggerhub.com/apis/microsoft-rs/SSRS/2.0

Reporting Services

» Comments and
attachments are now
available for reports

/il ReportComments - Pow: X )
o

<« C | ® localhost/R

% Favoriten [} burchsuchen

Stamm > Report Project » ReportComments

< < 1 von 1 > P O

100%

Camarils

I Cambid,

Burisn

Canoga Park

Buringame arcl Srzam
I Gurnaby arolion
Bury Carson

(VT
AU cA DE FR

Campbelisyile

1 T T T TR AT T

et bl h i

Ge us

? sgoetz

(=l Kommentare

Kommentar hinzufiigen

ginnen Sie hier mit der

T Date... (ommenta

Neueste Alteste

~

WIN-
ADA3707RFED\sgoetz
£ i vor ein paar

Does this make any sense?

Hier antv

47




Reporting Services

» Build-In DAX/MDX

Query Designer

Projet  Buld  Debug Tewn Repodt Took
R T I Debug - Defmit

omemestscl (Design] & %

Parameters

siStugio |~ T Plaer o [

-y EEOnE

W S 2012« OB S 017 CT 21 3
Tot RTewh Anbne Wedom Hep
s g, X :
Query Designer
@ Eimpon.. | [0A1 v & X 1Ohm
@ Mode Dimension Harmcry Oparator  Fier Gxpression
@ menans [ csetect dimandions |

3 Seach Madel

Measure Grouge

= 1, Oprodt
® B anncbecipion
# B CrineseDeseription

£ colo

EaysTohanutacture
Desierpi
il

B ErgabDmcipton
© B Egichfroductiame
® B FrhedGoodfis

Gamabescrigtion
® B HebreaDescription

E o Groups

Sow it o Budd
- buile starte: Project

Fapor D[RR

Mdelliame
Preductitematekey
Productiey

—

EngishDescription

[rvamaift, e

Tradtonal slew..

Univeslong-1

T bike i e

Heay sy, s
AW loge water
Tough slumieum
Aumiruen eage s
Inchudes  diffren
The, ghteight
Cares s s

Sum o Sosesamount
asme

Cancal

u Plaa %
—
. P ==

Q- o-sew| s

2 Soluticn Repert P
Report Project

Shared Do Sources
Shared Dnasers

A7 1 projec)

Specifesthe name of the folder

Gating Stanea 1555 | AATEY
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