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Agenda

* Azure Data Factory / Synapse Pipelines
* Flowlets und Data Libraries

 Activity & Data Flow updates

» Application Lifecycle Management

« Change Data Capture support extended
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Azure Data Factory vs. Synapse Pipelines

Was ist was und wann benutze ich welches?

% (\
1Y \)

SOLdays Konferenz 2022



Was ist Azure Data Factory?

Ganz einfach...
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https://docs.microsoft.com/en-us/azure/data-factory/introduction
https://docs.microsoft.com/en-us/azure/data-factory/introduction

Azure Data Factory Parts

Ingest

Multi-cloud and on-
premise hybrid copy
data

100+ native
connectors
Serverless and auto-
scale

Use wizard for quick
copy jobs

Microsoft: ,Code-free ETL as a service”

Control Flow

N

Design code-free data
pipelines

Generate pipelines via
SDK

Utilize workflow
constructs: loops,
branches, conditional
execution, variables,
parameters, ...

Data Flow

Code-free data
transformations that
execute in Spark
Scale-out with Azure
Integration Runtimes
Generate data flows
via SDK

Designers for data
engineers and data
analysts

https://docs.microsoft.com/en-us/azure/data-factory/introduction
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Schedule
q‘.'_“.
Build and maintain
operational schedules
for your data pipelines
Wall clock, event-based,

tumbling windows,
chained

Monitor
@

* View active executions
and pipeline history

* Detail activity and data
flow executions

» Establish alerts and
notifications

2 hpedv



https://docs.microsoft.com/en-us/azure/data-factory/introduction
https://docs.microsoft.com/en-us/azure/data-factory/introduction

Was ist Azure Synapse Analytics?

Microsoft: “Azure Synapse is an enterprise analytics service'

@ Azure Synapse Analytics

On-premises
ﬁ data Studio E} Azure Purview

Cloud data . .
. -, Data Integration Management Security Azure Machine

- Learning

C} >aas data b Analytics runtimes ™
({n]) Streaming ‘. 5QL 5|Era’f:fl:|e Spark % Data Explorer i)} Power BI

data e

4 ,,/"//—
,,,,,, == Azure Data Lake Storage Gen2

-~
-
-
-
-
-
-
-
-
-
4
-
-
-
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-
-
-
-
-
-
-
-

https://docs.microsoft.com/en-us/azure/synapse-analytics/overview-what-is
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https://docs.microsoft.com/en-us/azure/synapse-analytics/overview-what-is

o/

Demo

Uberflug ADF vs. Synapse Pipelines
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Azure Data Factory only stuff

Not available in Synapse

« Self-hosted Integration runtime sharing
« Support for Cross-region Integration Runtime (Data

Flows) -
*  Power Query support aka Wrapping Data Flows
» Comfortable deployment parameters management  Tggers

@ Global parameters

*  Update Snowflake source / destination

«  Update: SSIS runtime, run SSIS packages -> in Preview
for Synapse now

*  Update: ADF Solution templates also available in
Synapse

SOLcdays Xantarans 2022


https://docs.microsoft.com/en-us/azure/synapse-analytics/data-integration/concepts-data-factory-differences
https://docs.microsoft.com/en-us/azure/synapse-analytics/data-integration/concepts-data-factory-differences

Synapse only stuff (not in ADF)

Not available in Azure Data Factory

« Spark Notebooks & Clusters

« SQL Serverless / dedicated
pool (stored procedures for
ETL)

* Detailed Monitoring Spark
Jobs for Data Flows

* Azure Synapse Link for SQL,
Dataverse, Cosmos DB



https://docs.microsoft.com/en-us/azure/synapse-analytics/data-integration/concepts-data-factory-differences
https://docs.microsoft.com/en-us/azure/synapse-analytics/data-integration/concepts-data-factory-differences

Kurzer Blick: Azure Synapse Link for SQL

ﬁ Integrate + v « £ buildlink-onprem X S’ SQL script 1 °
i 7 Filter resources by name b Star _+ Hewrtable O et @ “o
4 Link connection 1 — Properties
. v Filter by source table name
4 B Build o o . Link connection name *
Source table Target table Distribution Type Distribution C...
m) 2 buildlink-onprem
Application.Cities =2 OP_A... | - | Cities Round robin
‘ Description
icati - PA.. |- i i
Application.Co... OP_A Countries Round robin Enter a desEription
Application.Deli... = OP_A... | - | DeliveryMethods Round robin
Application.Pay... > OP_A... | - | PaymentMethods Round robin
Core count * ©
Application.Peo... =2 OP_A.. | - | People Round robin - 4 (+ 4 Driver cores)
Application.Stat... = OP_A... | - | StateProvinces Round robin - 4 Landing zone settings
Application.Sys... =2 OP_A... | - | SystemParamet... Round robin . v Landing zone linked service *©
- build2022slsynapse-WorkspaceD... f
General N
- Landing zone folder path * ©
Source database | landingzone LA
Type B saL server Landing zone SAS token * ®
Linked service BuildSQLServer
© [ ] O Rotate token

&7, Testconnection £ Edit

Target database
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Better use Azure Data Factory for

« Small projects (copy a bunch of tables
every day)

« To keep a small footprint in infrastructure

* If having only permissions in dedicated
Azure Resource Group

* As orchestration tooling for Databricks
projects

« Migration from M-Code (Power Bl)

SOLdays Konferenz 2022



Better use Synapse Data Integration if

« You plan to do data exploration on a
data lake using SQL or connect Power Bl

« Data platform projects including many
data sources

« Spark Notebooks used as part of data
Integration

« Want to sync masses of different tables
via Azure Synapse Link .. (having money
for dedicated SQL pools)

SOLdays Konferenz 2022



Flowlets

In Mapping Data Flows
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Flowlets in Mapping Data Flows

Wiederverwendbarer ,Container” von Aktivitaten

» Don't Repeat Yourself Prinzip (DRY) :
Durch Kapselung Duplikation von Code /

i i Data Flow 1
Logik vermeiden Data Flow 1 a a
e Kann from scratch oder aus bestehenden Asiinep
Mapping Data Flows erstellt werden T,
+ Einsatz als Quelle oder Transformation TR DataFlow 2 o
mog|ICh Do x wheny=1 Ase OG-
s Transformation
« Datentypen und Felder méglichst generisch Output(s}
und klein halten
 Schnittstellen-Vertrag zwischen Flowlets Data Flow 3
und den Data Flows die es verwenden Vel e E a Q
As Transformation

SOLdays Konferenz 2022 Stefan Kirner



Demo

Flowlets
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Data Flow Libraries

User Defined Functions
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Data Flow Libraries — User defined functions

Noch mehr Kapselung - aber auf einer anderen Ebene

* Anlegen von Funktionen in der
Expression Language die in allen
Mapping Data Flows verwendet

werden konnen
 Parametrisierung moglich
 Wiederverwendbarkeit von

komplizierten Codeschnippseln

* DRY Prinzip

SOLdays Konferenz 2022
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New data flow Library

Name *

' DemoUDF

Name Return Type Body

No functions in data flow library

New data flow function

Name *

’ Name

Arguments

-+ Add

This function has no arguments.

Body *

Enter expression...

ANY




Data Flow Libraries — User defined functions

Definition von User Defined Functions mit Parametern

 Parameter als Arguments it dta flow funcin
ninzufligen oo

« Namen sind vorgegeben als i1, =

* Im bekannten Expression .
Editor entwickeln

 Einbinden dann im Data Flow
Im Expression Editor z.B. bei b endeinderts 09

nput schema

Derived Column unter Data
flow library functions

Cached lookup
Data flow library functions (preview)

Locals

SOLdays Konferenz 2022 Stefan Kirner



o/

Demo

Data Flow Libraries - User Defined Functions

SOLdays Konferenz 2022 Stefan Kirner



Activity & Data Flow
updates




Script Activity

Besser mit Datenbanken konnen

 Kann einiges mehr als Lookup
und Stored Procedure Activity
(siehe rechts)

® E i n O d e r m e h re re State m e ntS Supported Operations

* Auch Ruckgabe von Result sets o s
sowie Abfrage-Meldungen P

Output Result set support
Output query logs (PRINT)

Integrated CICD (ADF)

SOLdays Konferenz 2022 Stefan Kirner

Script Activity

Database (SQL family,
Snowflake, Oracle)

Read / Modify

Yes

Input / Output

One or more

Yes

Yes

Lookup Activity

all data sources

Read*

No**

Not supported
One

No

Yes

SProc
Activity

SQL family

Modify

Yesv *k

Input

No

No

No



o/

Demo

Script Task
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Assert Transformation -~

Datenqualitat inhaltlich checken im Data Flow

« Erstellen von Regeln die auf die Spalten im Flow angewendet werden

* Checken auf
» Wertebereiche (Expect true)
 Eindeutigkeit (Expect unique)
 Vergleich zwischen Streams (Expect exists)

« Markieren der Zeilen oder Abbruch maoglich

D Assert type Assert Id Assert description Filter Expression Ignore nulls

D Expect true assert1 Ay . — |:‘

Expect true

SOLdays Konferenz 2022 Stefan Kirner



Demo

Assert Transformation
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Rest Connector fir Mapping Data Flows

Als Source und Sink einsetzbar

o reqUeStMethOd HTTP, Get & Sink  Settings Mapping  Optimize nspect  Data preview @
Post erlaubt nsert method oo

* integration datasets und inline peletemethed [oeiere
datasets e |
Update metho PATCH

|
|
Upsert method | PUT |
|
|

- Relativ breiter Pagination Row relative url | {} pericds
S u p po rt Skip writing row relative url |:|

+ Bei Verwendung als Sink ein e :
Alter Row davorschalten um
. . . Request timeout (s) @ | 30 |
d Ie ACtI O n Zu beStI m me n Request interval (ms) 0 | 0 |
Additional headers © -+ MNew

https://docs.microsoft.com/en-us/azure/data-factory/connector-rest?tabs=data-factory#fmapping-data-flow-properties

SOLdays Konferenz 2022 Stefan Kirner


https://docs.microsoft.com/en-us/azure/data-factory/connector-rest?tabs=data-factory#mapping-data-flow-properties

External Call Transformation

Auch innerhalb eines Data Flows direkt Rest Services nutzen

* Einbinden externer Services im ot s s e o
Zeilenmodus, z.B. Wetterdaten e |
pro GPS Koordinate der Zeilen o [
im Data Flow —

Procedures —

|

|

. . Row relative ur |
 Wird noch erweitert auf Stored sy et
-

|

|

|

p Compression typ w |
q timeout (s) '/ |
interval (ms) |
dd | headers +
il sourcel Filterl ExternalCalll £ sinkl1
Filteéring M & que
om m procedures ag Export d
expression d ore
+ + rare +

SOLdays Konferenz 2022 Stefan Kirner



External Call Transformation

Am Beispiel Adressvalidierung

createURL ZipLookup
| — - | —— | —

PostalCode b Ll Creating/updating the columns ,

"3 Address!D, Addressiing! Make 3 query or cal

umn AddressLine2 City Procedures 3gainst an &xtena
88011 -~ StateProvince, CountnyRegion, | + GRS Stoe +
98011
75201
85004

A 4
H1Y 2H5 || Column Expression
928004 v
e D ziplookup Vv “/{PostalCode)/degrees” I

SOLdays Konferenz 2022 Stefan Kirner |z| IlIlBIW




External Call Transformation

Konfiguration

ZipLookup

—& 7
umns
Make 3 query or cal
Procedurées against an &xterna
sen + data store +

Call transformation’s settings  Mapping  Output  Optimize

In

Output stream name * ZipLookup

Inline dataset type * @ REST ’ ‘
Linked service * @ RestServices ) ‘
Request method = © GET |
Relative URL

Row relative url sbe ziplookup . ‘

Skip writing row relative - .
url .

Include header in output

Http Compression type None

Request timeout (s) © 30

SOLdays Konferenz 2022

Call transformation’s settings ~ Mapping  Output  Optimize  Inspect  Data preview @

Options [:] Skip duplicate input columns

[:] Skip duplicate output columns ©

Input columns * O Auto mapping © \) Reset + Add mapping Delete

[:] createURL's column Y Name as

O

ab< ziplookup v ziplookup

Call transformation’s settings  Mapping Outputn‘\Optimnze Inspect  D:

{acceptable_city_names as string[]. area_codes as string... { }

I Import projection  [53Schema options

Response body definition

Stefan Kirner

2 hpedv



External Call Transformation

Unterstutzte Rest Request Methoden

Call transformation’s settings Mapping  Output  Optimize |
Output stream name * ZipLookup
Inline dataset type @ REST
Linked service * @ RestServices . . .
Achtung wird auch beim Preview
Request method * © GET 33 ausgefiihrt (z.B. Delete)
. ./
oEl
Relative URL POST
Row relative url PATCH
Skip writing row relative - PUT
url \
DELETE

SOLdays Konferenz 2022
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Power Query
Aka Wrangling Data Flows

* Umbenannt, jetzt als ,Power
Query” in ADF

« Wird Stuck far Stuck
vervollstandigt, Umstellung
von Power Bl Power Query
bedeutet ja Spark hier im
Backend

e FUhlt sich fUr mich trotzdem
iImmer wie ein Fremdkorper an
weil auch das Handling von
Datasets anders ist usw.

SOLdays Konferenz 2022 Stefan Kirner




Cast for Mapping Data Flows

Type conversions made easy

() BiSlang Uber derived COlumnS abe  toString{aev value, abe number format/date format , abe timezone option , abe date locale)
* Bequemer in der GUI und T e
expliziter
* Erfolgsprutung Uber Assert o o
maoglich (type check) :
» Komplexe Datentypen noch
nicht moglich
* Anpassung ist nun auch direkt

in der source
projection moglich

https://learn.microsoft.com/en-us/azure/data-factory/data-flow-cast
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https://learn.microsoft.com/en-us/azure/data-factory/data-flow-cast

Application Lifecycle
Management News

Build to survive




Azure Data Factory Github Integration

Limits entfallen & Branch of Branch

- Jetzt auch mehr als 1000 Data Factory “] O GitHub~ / P mainbranch v/ LI PR
Resourcen pro resource type moglich ) e —
(gemeint sind datasets, pipelines & co.) | 5 it G RIE
~ O Filter res L] Lieale pull reuest Al J
 Hilft bei der Arbeit mit Code Versioning & @ | + New branch [Alt+N]
Deployments auch in Zusammenhang mit s el —
. @ 3 main brancn
der GitHub API P Datasets

» Es kann jetzt auch ein Branch basierend

auf einem anderen Branch erstellt werden Create a new branch

Branch name *

Base on *
‘ £ collab1 branch W ‘

https://docs.microsoft.com/en-us/azure/data-factory/source-control#version-control

SOLdays Konferenz 2022 Stefan Kirner



https://docs.microsoft.com/en-us/azure/data-factory/source-control#version-control

Intro Data Flow Script (DFS)

Programmiersprache hinter den Mapping Data Flows

 Data Flow Script auch Teil des Json Codes (ganz
unten)

 Entsteht aber beides automatisch durch die
grafische Oberflache

« Editierbar

* Inhalte Gbertragbar in andere Data Flows / Projekte
» Verwenden in Powershell cmdlets

* Einfaches Find & Replace im Text

* Programmatisch Data Flows erzeugen aus
Mefadaten

* Einfacheres Finden von Abweichungen zwischen
Versionen — vereinfacht auch in Json seit der
EinfUhrung von scriptline

* Viele Beispiele von MS oder Blog-Artikeln kénnen
einfach integriert werden

https://docs.microsoft.com/en-us/azure/data-factory/data-flow-script

SOLdays Konferenz 2022 Stefan Kirner
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Script

source(output(

),

medallion as string,
hack_license as string,
vendor_id as string,
rate_code as string,
store_and_fwd_flag as string,
pickup_datetime as string,
dropoff_datetime as string,
passenger_count as short,
trip_time_in_secs as long,
trip_distance as double,
pickup_longitude as double,
pickup_latitude as double,
dropoff_longitude as double,
dropoff_latitude as double

allowSchemaDrift: false,
validateSchema: false,

ignoreNoFilesFound: false) ~> TripData

source(output(

medallion as string,
{ hack_license} as string,
{ vendor_id} as string,


https://docs.microsoft.com/en-us/azure/data-factory/data-flow-script

Intro Data Flow Script (DFS)

Scriptline in Json Code Definition

* JSON Definition in ADF fur Data Flow friher: ¢

I
1

“script": "source(output(ini\ti\tmedallion as string,‘\n\t\thack license as string,‘\n\t\tvendor_id as string,\n\t\trate code as string,\n\t\tstore_and fwd fl

 JSON Definition in ADF fur Data Flow seit
EinfGhrung scriptline:
I

"scriptlines”: [

"source{output("”,

" {Emp ID} as string,",
{Name Prefix} as string,”,
{First Namel} as string,”,
{Middle Initial} as string,”,
{Last Name} as string,"”,
Gender as string,”,
{E Mail} as string,”,
{Father's Mame} as string,"”,
{Mother's Mame} as string,"”,
{Mother's Maiden Mame} as string,”,
{Date of Birth} as string,"”,
{Time of Birth} as string,"”,

https://techcommunity.microsoft.com/t5/azure-data-factory-blog/adf-mapping-data-flows-adds-scriptlines-and-link-service/ba-p/3249929#M589

2 hpedv
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https://techcommunity.microsoft.com/t5/azure-data-factory-blog/adf-mapping-data-flows-adds-scriptlines-and-link-service/ba-p/3249929#M589

o/

Demo

Data Flow Script
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Definieren der Time to Live in managed VNET
Integrated mode

und warum das in dem Fall so wichtig ist

« Managed VNET kapselt die ADF vom L ommendend Contre

offentlichen Internet zur weiteren Sicherheit ab o iﬂ Arure Pass services
secured from Internet
 Aber: langere Ausfihrungszeiten weil keine a ADF service ! §§

Standby Resourcen nutzbar sondern extra
welche hochgefahren werden, das dauert seine |

Zeit (Faktor 5) | - ;g

» Wichtig die TTL fur diese Resourcen zu B | Azure Storage
definieren damit diese dann von Prozessketten || AwreR

0 00 ] (managed elastic infra) i 10.xxx i
wiederverwendet werden k&nnen LT L (&
| r sQL
E ADF Managed | Azure SQL DW

Private Endpoint |
1

B S T EEEEEEEEEE

Servi dint
ADF Managed Virtual Network crvice resourees mappedin'o

" ADF managed virtual network

https://learn.microsoft.com/en-us/azure/data-factory/managed-virtual-network-private-endpoint

https://techcommunity.microsoft.com/t5/azure-data-factory-blog/azure-vnet-vs-azure-ir-inside-of-pipelines/ba-p/3606758
https://techcommunity.microsoft.com/t5/azure-data-factory-blog/announcing-public-preview-of-time-to-live-ttl-in-managed-virtual/ba-p/3552879
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https://techcommunity.microsoft.com/t5/azure-data-factory-blog/azure-vnet-vs-azure-ir-inside-of-pipelines/ba-p/3606758
https://techcommunity.microsoft.com/t5/azure-data-factory-blog/announcing-public-preview-of-time-to-live-ttl-in-managed-virtual/ba-p/3552879
https://learn.microsoft.com/en-us/azure/data-factory/managed-virtual-network-private-endpoint

Definieren der Time to Live in managed VNET
Integrated mode

Integration runtime setup

Settings Virtual network Data flow runtime

Virtual network configuration @
(O pisable (@) Enable

Interactive authoring @

Enable interactive autharing capability after creation ©

Time to live @

| 60 minutes w

~ Advanced
Copy compute scale (Preview) ®

Enable Copy compute scale

Data integration unit @

[ 400 v

Time to live @

| 10 minutes ~ |

Pipeline and external compute scale (Preview) ©

Time to live @

60 minutes W

SOLdays Konferenz 2022 Stefan Kirner




Change Data Capture
support extended

| want it (not) all - incremental sourcing




Mehr Quellen unterstitzt

 CDC ist praktisch um nur CDC Connector support
Anderungen zu verarbeiten, RICOC  ncemental
verschiedene Quellen ‘

fur SQL DBs in Mapping Data Common it mode
Flows (Ignite 2022) .

https://learn.microsoft.com/de-de/azure/data-factory/concepts-
change-data-capture

u nte rStUtZt Azur:e B:b Storage 4
 Full CDC hat zusatzlich Infos zu i ‘ ‘
for inserts, upserts, deletes, ST .
and updates flr Datensatze pare 5QL Dt y .
» Unterstltzung jetzt auch nativ o

https://techcommunity.microsoft.com/t5/azure-data-factory-blog/data-integration-news-from-ignite-2022-sap-cdc-m365-datasets-and/ba-p/3644476
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https://techcommunity.microsoft.com/t5/azure-data-factory-blog/data-integration-news-from-ignite-2022-sap-cdc-m365-datasets-and/ba-p/3644476
https://learn.microsoft.com/de-de/azure/data-factory/concepts-change-data-capture

o/

Demo

CDC auf Azure Data Lake
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SAP CDC ist general available

Verwenden von SAP eigener Change Tracking Mechanismen flr Delta Loads

* new SAP CDC connector leveraging

SAP ODP framework
e can Cor%noe[%to a”hSAPRS} stEe(r:rés that
SU Or 1 SUC aS 1 1 SAP ECC -
S/EEIANA, BW, and BW/4HANA
 directly at the application layer or iews o

indirectly using SAP | andscape
Transformation (SLT)replication server
as a proxy

 fully or incrementally extract SAP data

ODP API n
SAP ODP

./ B ——

SAP BW/4HANA ’ Framework
Azure Data
SAP LT Factory Self-
Replication ( hosted Integrated
Server (SLT) Runtime (SHIR)

SAP HANA

e physical tables & Iogical objects such Views

as ABAP Core Data
views

* in GA since October 2022

ervices (CDS)

https://techcommunity.microsoft.com/t5/azure-data-factory-blog/announcing-the-upcoming-preview-of-sap-cdc-in-azure-data-factory/ba-p/3420904

SOLdays Konferenz 2022 Stefan Kirner
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Factory


https://techcommunity.microsoft.com/t5/azure-data-factory-blog/announcing-the-upcoming-preview-of-sap-cdc-in-azure-data-factory/ba-p/3420904

Vielen Dank!

Ich freue mich auf Feedback!
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