Microsoft”

SQL Server
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Integration Services

e Extract, Transform, Load is a process, that is able to
use data from different data sources, transform the
data and store the result in any data destination.

e ETL
— Extract
— Transform
— Load

e ETL is very well known in the dataware house area,
where a huge amount of data from different
database systems is transformed and stored in a
huge dataware house database.

Mag. Thomas Griesmayer

¢ Microsoft Integration Services is a
platform for building enterprise-level
data integration and data
transformations solutions.

¢ You use Integration Services to solve
complex business problems by
copying or downloading files, sending
e-mail messages in response to
events, updating data warehouses,
cleaning and mining data, and
managing SQL Server objects and
data.

https://msdn.microsoft.com/en-us/library/ms141026.as
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"4

Ig
v
A4

px (12.2.2017)

e Integration Services can extract and transform data
from a wide variety of sources such as XML data
files, flat files, and relational data sources, and then
load the data into one or more destinations.

¢ Integration Services includes a rich set of built-in
tasks and transformations; tools for constructing
packages; and the Integration Services service for
running and managing packages.

https://msdn.microsoft.com/en-us/library/ms141026.aspx (12.2.2017)
Mag. Thomas Griesmayer




D start Page - Microsoft Visual Studio

File | New project ? »
e b Recent MET Framework 4.5.2 = Sort by: | Default +| 2 5= SearchInstalled Ter 2 ~
IS 4 Installed

T Jra;-ﬂ. Integration Services... Business Intslligence Type: Business Intelligence -
Gy 4 Templates This project may be used for building high € || (\ntegratew
P34 Businesslntelligence EL  |ntegration Services | Business Inteligence peitoemance data iitegetine:and
- workflow solutions, including extraction,

Analysic i

Andlyeisservices transformation, and loading (ETL)

Integration Services operatians for data warehousing.
Reporting Services

5aL Server

& Other Project Types

Samples
© Online

Name: [Load_Sales ]

Loc clusersithomas\documentsivisual studio 2015\Projects ~ Browse...

Solu Lead Sales [v] Create directory for solution ¥

) I

Package.dtsx [Design] + ><.

EEI foatis- a0l o Data Flow

¢ A package consists of a control flow and, optionally,
one or more data flows.

e SQL Server Integration Services provides three
different types of control flow elements:
— containers that provide structures | Package

in packages Task Task
— tasks that provide functionality Precendence
i Constraint
— precedence constraints that Container
connect the executables,
containers, and tasks into an
ordered control flow. Task Task |
+
| Task |

https://msdn.microsoft.com/en-us/library/ms137681.aspx (12.2.2017)
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PR LS 5 Data Flow

e The Data Flow task encapsulates the data flow
engine that moves data between sources and
destinations, and lets the user transform, clean, and

modify data as it is moved.
Source | Source |
i |

¢ A data flow consists of at
least one data flow

Component. Transformation | | Transformation |

¢ typlcal ComponentS: Transformation | | Transformation |
— sources that extract data

— transformations that modify, | |  Destination |

route, or summarize data
— destinations that load data

https://msdn.microsoft.com/en-us/library/ms141122.aspx (12.2.2017)
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Connection Managers

¢ Integration Services includes a variety of connection
managers for connecting to different data sources,
such as relational databases, Analysis Services
databases, and files in CSV and XML formats.

ADO Connection ADO.NET Connection
Excel Connection Flat File Connection
FTP Connection HTTP Connection

ODBC Connection OLE DB Connection

SMTP Connection

https://msdn.microsoft.com/en-us/library/ms140237.aspx (12.2.2017)
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bl Connect to Server X

SQL Server

Servertype: Database Engine ~
Server name: -
Adthentication: Windows Authentication ~

DESKTOP-F13D01E thomas

Object Explorer -1 x
Connect~ &7 & (I

5 [ locathost (SQL Server 13.04193.0 - DES|

if not exists

(
SELECT TABLE_NAME

FROM SALES.INFORMATION_SCHEMA.TABLES

Cancel Help Options > & Ii;‘n = R WHERE TABLE_NAME ='SALES'
5 Mew Database - o x )
= — 5 ot~ Do CREATE TABLE SALES..[SALES]
27 Options
& Flegroups Database name; [sales | (
e [E CUSTOMERID VARCHAR(9),
SALESDATE DATE,
Database files:
Logical Name il Typs  Filegroup il Size (MB) _ Autogrowth / Maxsizs SALESTIME |NTEGER,
sales ROWS.. FRIMARY & By 64 ME, Uniimted
sales_log LOG Net Appliczble & By 64 MB, Unlimited
Pr.
wRaady < > )
Add Remove gO
8 Mag. Thomas Griesmayer 9
Cancel
50L0uery2.sql - lo..9D01E\thomas (52))* 50LQueryl.sgl - lo..9D01E\thomas (58))* + X -
Jif not exists
( & Connection Manage; X -
SELECT TABLE_NAME Connection Managers
— Provider: | Native OLE DB\SQL Server Native Client 1.0 ~|
FROM  SALES.INFORMATION_SCHEMA.TABLES ¢ localhost.sales
WHERE  TABLE_NAME = 'SALES' i Sever name
) c{_&/ [localhest ~| | Refresh
—|CREATE TABLE SALES..[SALES] — Log on to the server
( "l.'?g (® Use Windows Authentication
CUSTOMERID VARCHAR(g) B All (O Use SOL Server Authentication
SALESDATE DATE,
SALESTIME INTEGER, E——
CHANNELID CHAR(1),
PRODUCTID INTEGER, Connect to a database
DEALERID INTEGER, @S|e5::tsnrentera database name: .
RECIPIENTID VARCHAR(9), P
®lm -4 TTTT rroortm fons Browse...
_'_1 Messages
Command (s) completed successfully.
Mag. Thomas Griesmayer 10




B Flat File Connection Manager Editor m] X
| SatecPiat B % Connectien manager name: ‘salasﬁla
Home Share View 6 Description: ‘
= .
D d « Movetor X Delete ~ _J H
W A U General Select a file and specify the file properties and the file format.
Pint ick Co| Paste = New Properties Select
st | B =] Rename folder = & - ;;L“;‘:; File name: [csersithomas\DesktopiSalesData\sales.oxt | Browse..
i i = Preview
Clipboard Organize Mew Open Locale: German (Austia) » ] Unicode
™ » SalesData v |8 Search SalesData L Code page: 1252 (ANSI - Latin I} v
3
fa Mame Date modified 3 .
& Dinckas Cias Delimited v
calesbd 12.02.2017 20:10 Text Do| Text qualifier < N
[ Desktop * nene: ‘
& Downlate # sales 20170201 bt Text Doy Header row delimiter: v
ownloads
sales 20170202 .t Text Do| Header rows to skip: |0 -
Documents =
i u sales 20170203 txt Text Do Column names in the first data row
[=] Pictures * | sales_20170204.txt 12.02.2017 20:10 Text Do)
J‘! Music o+ |j sales 20170205t 2017 20:10 Text Do
SalesData o+
SalesData_2
<
Gitems  1item selected 377 KB
Mag. Thomas Griesmayer 12 13
Cancel Help
B Flat File Connection Manager Editor m] X B Flat File Connection Manager Editor m} X
Connection Managers
Connection manager name: [sales_file | Connection manager name: [sales_file | § localhost.sales
Description: \ | Description: [ |
] General Specify the characters that delimit the source file: 0 General Configure the properties of each column.
lum Columns
'Advanced Row delimiter [rcriLry ~] Advanced
= Preview = Preview CustomerlD v Misc
Column delimiter: [fab ~] g_ﬂte Name Recipient|D
CharnellD ColumnDelimiter  Tab {8}
Preview rows 2-101: ProductlD CelumnType Delimited
DealerlD InputColumnWidth 0
CustomerID Date Time ChannellD PriA RecipientD DataPrecision o
Expl - _
000596323 20170201 01816 T 4 Riuur::d Datascale 0
000705858 0170201 222250 1 g Duration DataType string [DT_STR]
000573403 20170201 050825 1 6 Clicks OutputColumnWidt 9
000298277 20170201 184733 1 6 E'E‘es TextQualified True
000658300 20170201 100333 1 3 fscount
000783478 20170201 222313 T 3
000318257 20170201 053619 T 5
000630853 20170131 220534 T 1
nnnnnzesn 0170201 139655 T a Y Name
< >
Refresh Reset Columns
New ¥ Delete Suggest Types...
14 15




B Control F & DataFlow & Parameters
ﬁ' Foreach sales File
~

B3 Foreach Loop Editor

[:m] The Foreach Loop container allows execution iteration over an enumeration.

v Genera
Collection MName Foreach sales File

Variable Mappings Description Foreach Loop Container
Expressions

Mag. Thomas Griesmayer
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BT Foreach Loep Editor [m] x
[:m] The Foreach Loop container allows execution iteration over an enumeration.
General ~ Foreach Loop Editor
Enumerator Foreach File Enumerator
Variable Mappings > Expressions
Expressions
Enumerator
Specifies the enumerator type.
Enumerator configuration
Folder:
[ciusersithomas\DesktopSalesData Browse...
Files:
[sles 7
Retrieve file name
() Name and extension @ Fully qualified (O Name only
[ Traverse subfolders

BT Foreach Loep Editor

[im] The Foreach Loop container allows execution iteration over an enumeration.

General

. Select variables to map to the collection value.
Collection
Variable Mappings Variable Index
Expressions :

0

Mag. Thomas Griesmayer
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FENSTTEEET G DatsFlow  g@ Parameters

11 File System Task Editor
E' Foreach sales File

directories.

D_"ﬁ copy file to load

l

v Destination Connection
Expressions IsDestinationPathVariable
DestinatienConnection
OverwriteDestination

<

‘General

Name
Description

~ Operation
Operation

v Source Connection
IsSeurcePathVariable
SourceVariable

Name
Specifies the name of the task.

m]

Configure the properties required to perform file system operations, such as creating, moving, or deleting files or

False
sales_file
True

copy file to load
File System Task

Copy file

True
User=FILE_NAME




Fectage s e+
CINGETTEE G DataFlon @ Parameters

Ej Foreach ssles File
~
@ copy file to load Package.dtsx [Design]” +# ><_

i i |oad data

2.4 Control Flo

Data Flow Task: | gy load data

Package.dtsx [Design]* + x.

2. Control Flow
Data Flow Task: | gl load data

E\9 read text file

« Flat File Source Editor [m]

Configure the properties used to connect to and obtain data from a text file.

Connection Mana

Flat file connection manager:

Columns
Error Output sales file i New...
[] Retain null values from the seurce as null values in the data flow
«+ Flat File Source Editor a
Configure the properties used to connect to and obtain data from a text file.
Connection Manager Input or Qutput Column Error Truncation Description
Columns FiE FlatFile Source ...
S CustomerlD Ignore failure Ignore failure Conversion
S Date Ignore failure Ignore failure Conversion
= Time Ignore failure Ignore failure Conversion
. = ChannellD Ignore failure Ignore failure Conversion
Mag. Thomas Griesmayer 20 ? J
= ProductiD Ignore failure Ignore failure Conversion
S DealerlD Ignore failure Ignore failure Conversion
Package.disx [Design]* + X. Package.disx [Design]* + >
. ContralFiow
Data Flow Task: | gig load data Data Flow Task: | g§ load data
SUBSTRING(Date,1,4) + "-" +
ale, 1, - Lo Data Conversion Transformation Editor o X

By e SUBSTRING(Date,5,2) + "-" +
! SUBSTRING(Date,7,2)

A reformat date

5 Derived Column Transformation Editor O X
Specify the expressions used to create new column values, and indicate whether the values update existing columns or populate new columns.
; [ Vaniables and Parameters (23 Mathematical Funcions

[ Columns (23 Sting Functions

(23 Date/Time Functions

(23 NULL Functions

23 Type Casts

(3 Operators

Description

Derived Column Name Derived Column Expression Data Type Lo
SALES_DATE <add as new column> SUBSTRING(Date,1,4) + "-" + SUBSTRING(Date,5,2) + "-" ... Unicode string [DT_WSTR] 1
< >

E:‘; read text file

Configure the properties used to convert the data type of an input column to 3 different data type. Dep> which the column

l is converted, set the length, precision, scale, and code page of the column.
/A reformat date
1 A
=Y
'ﬂ [® MName ~
TIPE— 1 Retumed
Gl O Duration
[ Clicks
O Pieces
[1 Discount
SALES_DATE
v
Input Column Output Alias Data Type Length Code Page
SALES DATE SALES_ DATE 2 date [DT_DATE]
< >

ConigueEror utpat- Concel Hep

Mag. Thomas Griesmayer 23




Package.dts [Design]”

2.0 Control Flow

Dats Flow Task: | gig

E=‘; read text f

A reomat s
1
L’u convert dat:

Be witedaa

= OLE DB Destination Editor

Configure the properties used to insert data into 3 relational database using an OLE DB provider.

Mappings
Error Output

Specify an OLE DB connection manager, a data source, or 3 data source view, and select the dats access mode. If using
the SOL command access mode, specify the SOL command cither by typing the query er by using Query Builder. For
fast-load dats access, set the table update options.

OLE DB connection manager:

localhost.sales New...

Data access mode:

Table or view - fast load ~

Name of the table or the view:

|2 1dbol5ALES] v New..

[ Keep identity Table lock

Check constraints

2147433647

[ Keep nulls

Rows per batch:

Maximum insert commit size:

View Existing Data...

Seiramor ey | OLE DE Destination Edicr m|
B Control Flow Configure the properties used to insert data into a relational database using an OLE DB provider.,
Data Flow Task:
Connection Manager
E‘; read test | m Nsgiiahla Lt Availabl
l Errar Output ~ Name .
CitomerD | CLUSTOMERID
A s - -
ChannsllD CHANNELID
ProductiD PRODUCTID
DedlerlD DEALERID
RecipientiD RECIPIENTID
Explorer EXPLORER
Fetumed ¥ RETURNED ¥
< > < >
Input Column Destination Column
* CustomerlD CUSTOMERID
SALES DATE 2 SALESDATE
Time SALESTIME
ChannellD CHANNELID
PraductiD PRODUCTID
DealerlD DEALERID
RecipientiD RECIPIENTID
Explorer EXPLORER.
Returned RETURNED
Duration DURATION

Package.dtsx [Design]*

2.4 Control Flow

Data Flow Task: [ g

E:‘; read text |

A refomatai

| OLE DB Destination Editor m] hd
Canfigure the properties used to insert data into a relational database using an OLE DB provider.
Connection Manager Input or Output Column Error Truncation Description
Mappings 4Z] OLE DB Destinati... Fail component Insert
Error Output : ' :
< bd
Set this value to selected cells: Fail component ~ Apply

- b Start - |

- | Developi ~  Default

Package.dtsx [Design] & X

& Parameters T

2.4 Contral Flow

Data Flow Task: [ gig load date [iiitaritt

8. Control Flow @ Parameters T EventHandlers Package Explorer  #§ Progress

Data Flow Task: | g _load data

= Derived Column Output Data Viewer at load data *Aax
E‘. P — » Detach Copy Data
> ?.43irws Custom. Date Time: Chann. ProductiD Dealerl[
00059... 2017... 201816 T 4 1013
f,'x! NPI— 00070, 2017... 222250 1 8 9999
- 00057... 2017... 50825 1 & 9396
@& -,.,,ts e 00029... 2017.. 184733 1 6 9998
00069... 2017... 100333 1 9 9999
'| 00078... 2017... 222313 T 3 1034
Cal] ot 00031... 2017... 53619 T 5 1021 —
Caonnection Managers 00083... 2017... 220534 T 1 1033
¥ localhost.sales B sales_file 00000... 2017.. 132655 I 8 9997
00080. .. 2017... 174941 1 5 9995
00056... 2017... 72341 1 3 9999
00043.., 2017... 110121 1 0 9995
00077... 2017... 100251 1 10 9996 -
00000, .. 2017... 233745 1 9 9997
00070... 2017... 234501 T 2 1033
00015... 2017... 133151 1 7 9997
1
Attached Total raws: 0, buffers: 0 Rows displayed = 7436
W
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f%. SOLQuery2.5ql - localhost.master (DESKTOP-F19D01E\thomas (52})" - Microsoft SOL Server Management Studio

File Edit View Query Project Debug
o-o|#H-
9 | master

Object

Comect~ 218 5 T & B

= | ¥ Execute Debug

Tools

Window

-2 M [ D NewQuey Oy BB % & 0|92 -
vigE E Tt BEa

Help

- |

= [ localhost (SOL Server 13.04199.0 - [ &
= 2 Databases
[ (23 System Databases
i [ Database Snapshots
m | DWConfiguration
|l DWDiagnostics
& [J DWQueve
@ | ReportServer
@ | ReportServerTempDB
& [ sales
@ [ Database Diagrams
= [ Tables
[ [ System Tables
FileTables
% [ External Tables
Views

]
(NEERE

External Resources

@
(g

Synanyms
Programmability
Service Broker
Storage

® 3 Security
® 3 Security
® [ Server Objects

B8

L

5QLQueny2.sql - lo...9D01E\thomas (52))° + X

ELECT count(*)
FROM sales. .sales;
L AR
—SELECT *
FROM  sales..sales;
161% -

[ Resuts [{3 Messages

~ cusTo SALESDATE SALESTIME CHANNELD PRODUCTID DEALERID REC
1 | 000596329 H 2017021 NULL LI 4 1013 000
2 000705869 20170201  NULL | 8 9399 000
3 QOSTMO9 20170201 50825 I 6 9396 000
4 000238277 2017021 NULL | 6 9398 000
5 00093300 20170201  NULL I 9 9399 000
6 000783478 2017021 NULL p 3 3 1034 000
7 000318257 2017021 53619 T 5 1021 000
& 000630859 20170131 NULL ¥ 1 1033 000
9 000002950 20170201 NULL | 8 9397 000
10 000809083 2017021 NULL | 5 9395 000
11 000560254 20170201 72341 I 3 9399 000
12 000430618 201702 NULL | 10 9399 000
17 nNTTRR M7 N I in GAOR nnn
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