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Home / Products / Data Factory

Data Factory

Hybrid data integration service that simplifies ETL at scale

Start for free >

Already an Azure customer? Getting started >

Product overview Features Security Pricing Customer stories Getting started Documentation FAQs

Accelerate data integ ration Integrate data silos with Azure Data Factory, a service built for all data integration needs and skill levels. Easily construct
ETL and ELT processes code-free within the intuitive visual environment, or write your own code. Visually integrate data
sources using more than 90+ natively built and maintenance-free connectors at no added cost. Focus on your data -

the serverless integration service does the rest.

https://azure.microsoft.com/en-gb/services/data-factory



https://azure.microsoft.com/en-gb/services/data-factory/

. < What is Azure Data Factory (ADF)?
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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

~.w < Synapse Analytics vs Data Factory
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Data Factory Components

G Linked Services — What to interact with and how?

ConnectionString: Server=MyServer;Database=myDataBase

UserName: “MrPaulAndrew”
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Data Factory Components

i S

G Linked Services

a Datasets — Where is my data? What format? What file path/table do | need?

@ [dbo].[SalesOrders]
S

/RAW/Orders/2018/01/01/SalesOrders.csv



Data Factory Components
i S

@ Databricks Notebook Activity
notebookPath: /Playground/Playing
naseParameters: Testing

ibraries[jar]: dbfs:/libl.jar
inkedServiceName: BricksOfData01

G Linked Services
a Datasets

Activities — What do we want
to happen when we invoke a
Linked Service?

With what conditions?

[em——————————



Data Factory Components

. ] Extract
G Linked Services
a Datasets
e Activities

Pipelines — Logical groups of work that
can be executed.

Transform

.i?_'bl. Execute Package Task

)

Execute Pipeline
Activity




Data Factory Components
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. ] Extract
G Linked Services
a Datasets
e Activities

Pipelines — Logical groups of work that
can be executed.

[ e o

Transform & Load



Data Factory Components
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. . Extract Transform
Linked Services

DManually
a Datasets XDProgrammatically
o IDSchedule
Activities
. . (fDStorage Events F™=
° Pipelines &
DCustom Events P

e Triggers — Telling our when pipelines to run.

D Tumbling Windows
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SELECT TOP 6

ActivityName], |pum
Inputs],
Outputs],

Details]

FROM

[metadata].[AdfActivities]
WHERE

[Notes] = 'Pauls Favourites';




= ,, < Data Factory Common Activities
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Linked Services

Datasets

Activities

Pipelines

Triggers




1 05)-/( COpy

Getting your data from A to B (not a Move operation

I
..
L]

Dataset Dataset

(Source) .‘) (Sink)

ii Copy Data

(XD Auto Scaling

@D Transactional Restarts

XD Handle Zip Compression

IXD Attribute Mapping and Schema Drift
D Handle Failed Rows

@D Add Custom Attributes

@D Parse Excel & JSON Files




Lookup

Get value(s) to support other control flow activities

Dataset

SELECT
[SourceDIR],
[TargetDIR],
[FileName ]

FROM
[dbo].[Filelist]

https://docs.microsoft.com/en-us/azure/data-factory/control-flow-lookup-activity

Single Value

Or

Many Values
larray]

"SourceDIR™:
"TargetDIR":
"FileName":

"SourceDIR™:
"TargetDIR":
"FileName":

"SourceDIR":
"TargetDIR":
"FileName":

"ADFRoot \\ForUpload\\People‘\",

“R.ﬂ.w"J

"Address.csv”

"ADFRoot\\ForUpload\\People\\",

"R.&H"J

"Gender.csv”

"ADFRoot\\ForUpload\\People\\",

"RAW",

“Ids.csy"



https://docs.microsoft.com/en-us/azure/data-factory/control-flow-lookup-activity

- For Each

lterating over other control flow activities

: — IsSequential:
I M true
Many Values :
[array] 0‘)
ForEach é
larray]
i Copy Data —> 5D Do Stuff
v 4 0] [1] (2] [3] [4] [5] [6] [i]

@item().
Batch Count Default: 20

https://docs.microsoft.com/en-us/azure/data-factory/control-flow-for-each-activity Batch Count Max: 50



https://docs.microsoft.com/en-us/azure/data-factory/control-flow-for-each-activity

= ., < Switch
1L -/

Execute other control flow components based on a provided condition

i switch({environmentValue)

{

case "Dev":
Console.Writeline("Running in development envirnoment.");
break;

case "Test":
Console.Writeline("Running in testing envirnoment.™);

L

break;

@Case S 't h case "Prod":
\,\/I (: Console.Writeline("Running in production envirnoment.™);

brealk;

default:
Console.WritelLine("Envirnoment unknown.™);
brealk;

M

Default: Dev: Test: Prod:

. E Run Notebook E Run Notebook E
Z/ )\ Raise : on Small : on Medium : Run Notebook
Error a Cluster . Cluster . on Big Cluster

https://mrpaulandrew.com/2020/01/22/using-the-azure-data-factory-switch-activity/



https://mrpaulandrew.com/2020/01/22/using-the-azure-data-factory-switch-activity/

Execute Pipeline o

Chaining pipeline executions via an activit

O _ Pipeline Hierarchies Generation Control

° ~ https://mrpaulandrew.com/2019/09/25/az
o Ure-data-factory-pipeline-hierarchies-
genera tion-control

) =
Execute Pipeline .

)

. b
Call Child 1R R
Pipeline iﬁ) !ﬁ) Oi)

)
] .‘) v v

15 RIS

¥a) )}



https://mrpaulandrew.com/2019/09/25/azure-data-factory-pipeline-hierarchies-generation-control
https://mrpaulandrew.com/2019/09/25/azure-data-factory-pipeline-hierarchies-generation-control
https://mrpaulandrew.com/2019/09/25/azure-data-factory-pipeline-hierarchies-generation-control

= ., < Azure Function

[ N N ] /
Extend Data Factory with custom serverless code executions via REST calls

]
| 14

POST

PUT .‘)

@ etc...
@ /7\ Do Stuff 72 %ﬂ

Headers

Body

Web

@ Do Stuff

Web Hook

S

é ¥ Do Stuff
t 4t
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= ., < Execution Dependency Options

o?)

/7\ Vglites

Success

Fail

Complete

S

Skip




= . < Execution On Failure

p)

/7\ Values

.') Error Handler




= . < Execution On Failure or On Success

iﬂ..?) _|—> @ oo s

Get

/7\ Values

.') Error Handler




~.u < Execution On 277

Run Stored
Procedure

im?)x
D> i _r AND '_|A|\|D

.' Error Handler




= . < Execution On Failure or On Success

g e )
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.‘) Frror Handler .‘) Frror Handler .') Error Handler

Run Stored
Procedure
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= ,. < Whatis an Integration Runtime?
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= .. <« What can an Integration Runtime do?

EEs -/

G % Azure IR

: Hosted IR
0%
° G SSIS IR
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= . < What can an Integration Runtime do~

Azure IR

| 14
&

0 S0

Hosted IR

SSIS IR
()




|

Fixec

Regio

I &

Orchestrator

Runtime

Flexible
Region

AutoResolvelntegrationRuntime

m What is an Integration Runtime?
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@

West Europe
UK Souﬁ
North Europe ° °

Canada East

West US 2° - —Contral US ° Canada Centr:

West Central US .

Wi
est US . . US Dol

US Gov Arizona
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Edit linked service
B Azure 50L Database Learn more [}

@ 1o 2void publishing immediately to Data Factory, please use Azure Key Vault to
retrieve secrets securely. Learn more here
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= . < What can an Integration Runtime do~

Azure IR

a !'D lHosted IR

SSIS IR
()




Hosted Integration Runtime

n Windows OS
= 32GB RAM
6 CPU Cores
(12 Logical Cores)
80GB Storage

Edit integration runtime

Seftings Modes Auto update Sharing Links

53 View Service URLs @

Mame Status IP address @ Limit concurrent jobs Actions

WINAPTIRY2YAB..  Running Get IP address v X @m

B Microsoft Integration Runtime Config

ics Update Help

o Self-hosted node is connected to the cloud service

Data

Sources

Credential status:

Windows OS
\erate Ba mport Backup
Conne: e cloud service ry
SG B RAM o cted to the cloud (Data Factory V2) (]
||

‘ ug .
4 CPU Cores N

3068 Storage Runtime Orchestrator Runtime

Self Hosted Fixed Region  Flexible Region




s Hosted Integration Runtime

N
N v [,
&

% Runtime Orchestrator Runtime
SOL Server Self Hosted Fixed Region  Flexible Region




= ., < Single Hosted IR
s




Py > Multiple Hosted IR’s at Different Sites







Single Hosted IR with Multiple Nodes

* Max of 4 Nodes per IR Endpoint




. < Single Hosted IR Linked to Multiple Data Factories m

Linked IR Resource




g™ Hosted IR’s with Express Route Connections




M - Hosted IR Combinations

A
A.,}/

ol)—-

N
N csv N 7.\
§Json oo

Linked IR Resource




= . < Horizontal vs Vertical Environment Processing
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- Hosted IR’s vs Environments

Test i PreProd i  Prod 25xS|t¢s
: : 4Ax Environments

[ 4] [ 4] [ 4] [ 4] 2x IR’s for Dev
sQL Server 1x Linked IR for Test (from Dev)
Instances :

3x IR’s for PreProd
3x IR’s for Prod

~ o
—&
Ty
iy

8x Virtual Machines per Site
200x Virtual Machines Total




- Hosted IR’s vs Environments

Test i PreProd i  Prod 25xS|t¢s
: : 4Ax Environments

[ 4] [ 4] [ 4] [ 4] 2x IR’s for Dev
sQL Server 1x Linked IR for Test (from Dev)
Instances .

3x IR’s for PreProd
3x IR’s for Prod

8x Virtual Machines per Site
200x Virtual Machines Total

>l




- Hosted IR’s vs Environments

PreProd

[<]5[<]'[<] [<]

A
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= .. <« What can an Integration Runtime do?

EEs -/

O Azure IR

0 O

a G SSIS IR

Hosted IR




P Running an SSIS Package in Azure

<4
6 SSIS IR




= ., < Running an SSIS Package in Azure

EEn -/

L SSIS IR




~ 4, < Problem: Using All Ot The SSIS IR Compute B

= T =] < Ry h{th
B = %% - BERR e
S8 oo
o e

Supports 80 Concurrent Packages

T3 e T3 oo T3 urre T3 v
.')_ E Run Package _@ RunSlPaCkage
ForEach

e ~— — _ E‘ FFFFFF " Max Batch
(50)
S

Parent Package

Pipeline x1




|

o What are the advantages of using this pattern? (=]
>

4x Nodes
?? Job Concurrency

L
/..\l;;";;I =

4x Nodes
?? Job Concurrency

10x Nodes
80x Packages
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., < Scaling Up and/or Scaling Out

|- Q Workload:

Process 100TB of Data

Scale
Out




., < Scaling Up and/or Scaling Out

|- Q Workload:

Process 100TB of Data

Scale
Out




., < Scaling Up and/or Scaling Out

'-'
Workload:

&
o Process 100TB of Data
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= ., < Terminology Clarification
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= A

Data Flows

ﬁ’ Mapping = Data Flows

r,

e Wrangling —> Power Query

Integration Pipelines




= . < Control Flow Components

N s [,
Qison
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=
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G Linked Services
a Datasets
e Activities
0 Pipelines
e Triggers




~.u < centrer Data Flow Components
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0 Linked Services
a Datasets
e Activities
0 Pipelines
e Triggers




= . < Data Transtormation in Azure




Py Other Data Transformation Services in Azure

5SIS Data Lake Synapse saL Sy p Databricks ~ Analysis  Cosmos
- Packages In ght Analytics SQL Pools Database = Service ~ Functions Spark ~ Services

¢ 0 Q8L PO ST
m) m) m) )m) 0)) 02) m m m m m




Other Data Transformation Services in Azure

When Should We Use These Integration P|e|me Transformatmn Activities?

5SIS Data Lake Synapse saL Sy p Databricks ~ Analysis  Cosmos
- Packages In ght Analytics SQL Pools Database = Service ~ Functions Spark ~ Services

¢ 0 Q8L PO ST
m) m) m) )m) 0)) 02) m m m m m

Data Flow Power Query




= . < What is a Mappirg Data Flow?

—_— Data Flow
I Control r
Flow . ’ Transform Stuff

’ Spoar

% OrderHeader JoinHeaderTolLineDetails OrderLineCount & OrderSummary
m % La Aggregating data by u
Import data from Inner join on CrderHeader and "SalesOrderMumber’ Export data to
LakeFileOrderHeaderParguet OrderLineDetails producing columns TableOrderSummary
+ + '‘RecordCount’ +
Data

Flow
“» OrderlLineDetails

Import data from
LakeFileOrderDetaillinesParque

t +




Flow

Data |

“ OrderHeader

Import data from
LakeFileOrderHeaderParguet

“» OrderlLineDetails

Import data from
LakeFileOrderDetaillinesParque

t

JoinHeaderToLineDetails OrderLineCount

Aggregating data by
"SalesOrderMumber’
producing columns

nner join on OrderHeader and
OrderLineDetails

A: Graphic no low/low code data transformation tool that sits on top of Apache Spark.




0)
'-'

Source & Sink

Sou rce .
Types i

Dataset

- Data Flows — Inputs & Outputs




Data Flows — Transformations

Filter
|

! : New Branch .\_}. Derived Column

:P Join .-. Select *T Sort

g Conditional Split Z! Aggregate —" Alter Row

“ Exists Surrogate Key . Flatten -, Assert
-

™ i

tl

%: Union b Pivot/Unpivot T.;‘ Parse

% Flowlet

Lookup Window !. Stringify | Key .i
i Input & Output Modifiers |

Rank | Schema Modifiers |

| Formatters i

' |




|

EEn -/

Components

Operation /
Activity

-
Mew branch

=

Join

=

Conditional
Split

Derived
Column

LA

Aggregate

Surrogate Key

Description

Create a new flow branch
with the same data

Join data from two
streams based on a
condition

Houte data into different
streams based on
conditions

Collect data from
multiple streams

Lookup additional data
from another stream

Compute new columns
based on the existing
once

Calculate aggregation on
the stream

Add a surrogate key
column to output stream
from a specific value

SSIS equivalent

A

Multicast (ticon)
1

Merge join

A

Conditional Split

M

Union All

ol

Lookup

-
Derived Column
{;H:

Aggregate

1)

Script Component

.. < Data Flows — Transformations

SQL Server equivalent

JHERE conditionl

JHERE condition?

colla UNION
collb

Subselect, function,

T Columnl * 23 NewColumn

Year {DateOfBirth) as YearOmly,



https://sqlplayer.net/2018/12/azure-data-factory-v2-and-its-available-components-in-data-flows/
https://sqlplayer.net/2018/12/azure-data-factory-v2-and-its-available-components-in-data-flows/

Data Flows — Data Warehouse Loading (PolyBase)

> t: .“>l Y
——— = 88

.‘) o =5

'Transform Stuff Q E E

: %‘n T B

2

Staging




= . < Data Flows — Expression Builder

Expression ODCount If
Builder
DSum If

- I
=2 (IDRegex Extract
m)- 4 It
’TransformStuff Q E! E (D:DRegeX MatCh
= 1> .
=3 (XDRegex Split
DR-Like

https://docs.microsoft.com/en-gb/azure/data-factory/data-flow-expression-functions



https://docs.microsoft.com/en-gb/azure/data-factory/data-flow-expression-functions

.. « Data Flows — Data Distribution

Round Robin

Side Note

Broadcast Data

Hashed
-3
| 1
“"‘/‘;Conditionsfp 2 COndItlonal
| 3

. Dynamic Ranges

}
}
}
1.
/Keys)% Key Based




- Data Flows — Debugging

Sample Data & HHDU_

Row Limits Data Preview
Data Flow # " vl
. R =15
’Transform Stuff Q E! E
i =7
Spark -

"' Enable Data Flow Debug Mode




Data Flows — Monitoring

By AL
S TR B
AEEI 5 =

=
Data Flow
.‘) ' Transform Stuff

Spark




|

- m)
EES -

< Data Flows —Monitoring

Data Flow

.‘) ' Transform Stuff

Spcwr‘lgZ

Y
vi
KC
T B
- |

ol 2%V

Data flow

Mapping Order Aggregation

“» OrderHeader

Import data from
LakeFileOrderHeaderParquet

% OrderLineDetails

Import data from

LakeFileOrderDetaillinesParque
t

O Refresh

o

JoinHeaderTolLineDetails

=

Inner join on OrderHeader and
OrderLineDetails

Auto refresh o Con @®

OrderLineCount
I

Aggregating data by
‘SalesOrderNumber’
producing columns

‘RecordCount’

@ OrderSummary

Export data to
TableOrderSummary

Cluster startup time: 65 878ms Number of transforms: 5 X

OrderHeader
Sink: @

OrderLineDetails
Sink: @

# JoinHeaderToLineD...
Sink: @

OrderLineCount
Sink: @

S OrderSummary

Processing time: 75 30ms

TRAMNSFORM

® OrderHeader

® JoinHeaderToLineDetails
® OrderlineDetails

® Ordersummary

® OrderlineCount

ROWS TIME

542

542 277ms
32

32 35 405ms

> S OrderSummary (V] || -

+

OrderLineCount
Aggregate
Total columns 2
New columns 1
Updated columns 1
Dropped columns 27
Drifted columns 0

Stream information

Rows calculated 32
Total partition 190
Stage time 3s 405ms

Last update (GDT) 25/08/2020, 14:44:44

Partition chart

20
18
186
= 14
3 12
s i
£ 06
04
1,3 —— L
4]
1 17 33 49 65 81 97 113129 145161 177
Partition
Skewness 2.2425
Kurtosis 7.2667

Edit transformation

»
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= . < Whatis a Data Flow?

—_— Data Flow
I Control r
Flow . ’ Transform Stuff

’ Spoar

% OrderHeader JoinHeaderTolLineDetails OrderLineCount & OrderSummary
m % La Aggregating data by u
Import data from Inner join on CrderHeader and "SalesOrderMumber’ Export data to
LakeFileOrderHeaderParguet OrderLineDetails producing columns TableOrderSummary
+ + '‘RecordCount’ +
Data

Flow

“» OrderlLineDetails

Import data from
LakeFileOrderDetaillinesParque

t +




= . < Whatis a Power Query Activity?




1 LIS What is a Power Query ACtiVity?

R —— Power Query
= Control Pad
ontro
Flow .‘) Eﬂd Transform Stuff

Home Transform Add column View

- E?E Properties LI o/ 2l I Data type: Whole number ~ B Merge queries ~
gEE L3 x BB Y dh=
A

Enter Options Manage Refresh LT Agvanced editor Choose  Remove Keep Remove 'L Split  Group T Use first row s headers ~ E Append queries
data - parameters .. ” F Manage ~ columns . columns . FOWS ¥ TOWs™ column~ by LZ Replace values
Mew query Crptions Parameters Cruery Manage columns Reduce rows Sort Transform Combine e
Power Queries ¢ Jx || = Parauet.Document (AdfDoc) || Query settings >
4 Bl ADFResource - A 123 SalesOrderID | ~ | 123 SalesOrderDetaillD |~ | 123 OrderQty [~ | 123 ProductiD [~ | 1.2 UnitPrice |~ | 1.2 UnitPriceDiscount |~ | 1.2 LineTotal [~ | AB. rowguid Name

QU e ry T LokorieOrderDersil. 1 71774 110562 1 38 336895 0 356,898 £331904c-Ta68-4ce8-96a3-T7F ~ | akeFileOrderDetailLinesp...

2 71774 110563 1 822 356,808 0 356.898 5¢T7557-fob6-43ba-9009-9a7 %
FE UserQuery 3 71776 110567 1 907 53.9 0 £3.9 6dbfe398-d150-4252-2335-55 Applied steps ! Spqr’(

4 71780 110616 4 205 218454 0 873.816 | 377246c9-4453-48ed-a5b9-e5 AdfDoc =
5 71780 110617 2 983 461,694 0 923,388 43354bcd-536d-4a1b-8e69-24 % Parquet &
6 71780 110618 6 983 112,998 0.4 406,793 12706fab-f3a2-48¢6-b7c7-Ten
7 71780 110619 2 748 8157 0 1637.4 | b12f0d3b-5bde-4f1f-b2f0-fTcc n
3 71780 110620 1 990 323.994 0 323.994 £1172449-039d-44b8-adb2-b1.
9 71780 110621 1 926 149,874 0 149,874 | 92e5052b-72d0-4c91-9a8c-42
10 71780 110622 1 743 805,76 0 809.76 | Bbd33bed-c4f6-4dd4-B4fb-aTc
11 71780 110623 4 782 1376.994 0 5507.976 | 6869997D-42e6-4d00-9a14-531
12 71780 110624 2 918 155.43 0 316,86 82940003-cT0b-41383-8660-6b
13 71780 110625 4 780 1391.994 0 5567.976 | 644b0cd6-b2c3-4edd-abd3-09
14 71780 110626 1 937 485594 0 45,594 | Tf5feb17-Gefd-4236-9F1c-1504
15 71780 110627 5 267 41,994 0 251,964 acT5538d-b503-41a5-9791-48
16 71780 110623 1 985 112.998 0.4 67.799 | 20108252 -3130-4425-6f45-f4d
17 71780 110629 2 289 323.994 0 647,988 | 654Tb7%-T0d7-4b92-9532-9fa

1
L]

]




= . < What can a Power Query Activity do?

R —— Power Query
= Control Pad
ontro
Flow .‘) Eﬂd Transform Stuff

Home Transform Add column View

- E?E Properties LI o/ 2l I Data type: Whole number ~ B Merge queries ~
gEE L3 x BB Y dh=
A
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