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Microsoft SQL Server Integration 
Services (SSIS)
◼ Platform for building high performance data integration 

solutions, including Extraction, Transformation, and 

Loading (ETL) packages for Business Intelligence (BI)

◼ Platform includes: 

◆ Graphical tools and wizards for building and debugging 

packages

◆ Tasks for performing workflow functions such as executing 

SQL statements, FTP operations and sending e-mail 

messages 

◆ Data sources and destinations for extracting and loading data 

◆ Transformations for cleaning, aggregating, merging, and 

copying data



SSIS Tutorial

◼ In this tutorial you’ll learn how to use SSIS to create a simple ETL 

package 

◼ The package extracts data from a single flat file source, transforms the 

data using two lookup transformation components, and writes that data 

into a destination table

◼ As part of the tutorial, you will learn how to create new packages, add 

and configure data source and destination connections, and work with 

new control flow and data flow components

◼ Later, the package is expanded to demonstrate looping, error flow and 

package configurations

◼ Based on the “SSIS How to Create an ETL Package” available at 

https://docs.microsoft.com/en-us/sql/integration-services/ssis-how-to-

create-an-etl-package?view=sql-server-2022
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Flat File Source Data

◼ Before creating a package, you need a good understanding 

of the source data 

◼ Set of historical currency data contained in the flat file 

SampleCurrencyData.txt

◼ Has the following four columns: the average rate of the 

currency, a currency ID, a date, and the end-of-day rate.

◼ Here is an example of the data contained in the 

SampleCurrencyData.txt file (available in the exercise’s 

Data folder):
1.00010001 ARS 9/3/2001 0:00 0.99960016 

1.00010001 ARS 9/4/2001 0:00 1.001001001 

1.00020004 ARS 9/5/2001 0:00 0.99990001

… 



Destination Table
◼ We also need a good understanding of the data destination 

◼ Destination for the source data is the NewFactCurrencyRate

table in AdventureWorksDW2022 sample database 

◼ NewFactCurrencyRate fact table has four columns, and has 

relationships to two other tables, as shown in the following 

table:

Column Name Data Type Lookup Table Lookup Column

AverageRate float None None

CurrencyID Nvarchar(3) None None

CurrencyKey int (FK) DimCurrency CurrencyKey (PK)

CurrencyDate Date None None

DateKey int (FK) DimDate DateKey (PK)

EndOfDayRate float None None



Graphical Representation of Transformations

SampleCurrencyData.txt

AverageRate CurrencyID Date EndOfDayRate

… … … …
1.012 EUR 9/3/2001 0.9960616

… … … …

NewFactCurrencyRate

AverageRate CurrencyID CurrencyKey Date DateKey EndOFDayRate

… … … … …
1.012 EUR 9 9/3/2001 1018 0.9960616

… … … … …

DimCurrency

CurrencyKey CurrencyAlternateKey CurrencyName

… … …
9 EUR EURO

… … …

DimDate

DateKey FullDateAlternateKey …

… … …
1018 9/3/2001 …

… … …

Source File Destination Table

Auxiliary

Table

Auxiliary

Table



Let’s start by creating a 

new project for the 

tutorial in Visual Studio.



Select the Integration 

Services Project template.



We are going to create an Integration 

Services Project named SSIS ETL 

Tutorial at any location/folder we want.



Let’s rename the default package name – just 

right click the package and select Rename. 



Change the package 

name to ETL Package.



Let’s add a Connection Manager to access the flat 

file source data – just right click on the Connection 

Managers area and select New Flat File Connection.

In this step, we add a Flat File connection 

manager to the package that we just created. A 

Flat File connection manager enables a package 

to extract data from a flat file. Using the Flat File 

connection manager, we can specify the file name 

and location, the locale and code page, and the 

file format, including column delimiters, to apply 

when the package extracts data from the flat file. 

In addition, we can manually specify the data type 

for the individual columns.

We must create a new Flat File connection 

manager for each file format that we work with. 



We need to provide a name for the 

connection manager, the flat file that we 

want to use (SampleCurrencyData.txt 

which is stored inside the exercise’s 

Data folder), the locale, and also to 

unselect the option saying that the 

column names are in the file’s first row – 

everything else doesn’t need changes.



Because the flat file does not have column names, the Flat File 

connection manager creates default column names. These 

default names are not useful for identifying what each column 

represents. To make these default names more useful, we 

need to change the default names to names that match the 

destination table into which the flat file data is to be loaded.

So, column 0 should be renamed as AverageRate.



Column 1 should be 

renamed as CurrencyID.



Column 2 should be 

renamed as CurrencyDate.



Column 3 should be 

renamed as EndOfDayRate.



Let’s change the column’s data types to 

something that reflects their real contents – 

AverageRate should be changed to float.



CurrencyID should be 

changed to Unicode string.



CurrencyDate should be 

changed to database date.



EndOfDayRate should 

be changed to float.



In Preview page it’s possible to 

see a sample of the file contents.



After we have added a Flat File connection manager to connect 

to the data source, the next step is to add an OLE DB 

connection manager to connect to the destination table. An 

OLE DB connection manager enables a package to extract 

data from or load data into any OLE DB–compliant data source. 

Using the OLE DB Connection manager, we can specify the 

server, the authentication method, and the default database for 

the connection.

To add a Connection Manager just right click on the Connection 

Managers area and select New OLE DB Connection.





We need to provide the server name (in this case, 

localhost) and the database name to which we 

want to connect (AdventureWorksDW2022) – to 

see if everything is OK we can test the connection.





Drag a Data Flow Task from the SSIS Toolbox 

into the work area.

The Data Flow task encapsulates the data 

flow engine that moves data between sources 

and destinations, and provides the 

functionality for transforming, cleaning, and 

modifying data as it is moved. The Data Flow 

task is where most of the work of an extract, 

transform, and load (ETL) process occurs.



Let’s change the name of the data flow task 

to Extract Sample Currency Data – just right 

click on the component and select Rename.



The package created in this Integration Services tutorial interpret the 

values of locale-sensitive data. If the computer is not configured to 

use the regional option English (United States), we need to set 

additional properties in the package. Be sure that the component’s 

LocaleID property is set to English (United States).



Double click the component to edit the 

data flow or click on the Data Flow tab.



Drag a Flat File Source from the SSIS Toolbox into the 

work area.

A Flat File Source is a data flow component that uses 

metadata defined by a Flat File Connection Manager 

to specify the format and structure of the data to be 

extracted from the flat file by a transform process. The 

Flat File Source can be configured to extract data from 

a single flat file by using the file format definition 

provided by the Flat File connection manager. 



Let’s rename the component as 

Extract Sample Currency Data. 



Double click the component 

to edit/configure it.



As we only have one flat file connection 

manager, it is already correctly selected. 



It’s possible to select just the columns that we want 

to use and also to rename them – we are going to 

use all the columns, with their default names.



Drag a Lookup component from the SSIS 

Toolbox into the work area.

A Lookup transformation performs a lookup by 

joining data in the specified input column to a 

column in a reference dataset. The reference 

dataset can be an existing table or view, a new 

table, or the result of an SQL statement. 



Drag the blue arrow (representing the data 

flow) from the Extract Sample Currency 

Data onto the Lookup component.



Let’s change the name of the Lookup to 

Lookup CurrencyKey – just right click on the 

component and select Rename.



Right click and select Edit from the menu 

or double click the Lookup to configure it.



As the DimCurrency is a short table (105 rows), 

all the data can be full-cached in memory.



Let’s select the DimCurrency table 

of the AdventureWorksDW2022 

database as the reference table.



Let’s define that we want a match (join) between the values 

of CurencyID (flat file) and CurrencyAlternateKey 

(DimCurrency table) – as result of the match we want to 

obtain the value of the CurrencyKey (DimCurrency table) – 

drag the CurrencyID field onto the CurrencyAlternateKey 

field and check the CurrencyKey field.



Drag another Lookup component from 

the SSIS Toolbox into the work area.



Drag the blue arrow from the Lookup Currency 

Key onto the new Lookup component.



We just want the records/rows in which there was 

a match in the Lookup of the Currency Key – 

we’ll take care of the others later in this tutorial.



Change the name of the 

Lookup to Lookup Date Key. 



Right click and select Edit from the menu 

or double click the Lookup to configure it.



As the DimDate table has 2191 records 

it will be partially cached in memory.



Let’s select the DimDate table of 

the AdventureWorksDW2022 

database as the reference table.



Let’s define that we want a match between the values 

of CurencyDate (flat file) and FullDateAlternateKey 

(DimDate table) – as result of the match we want to 

obtain the value of the DateKey (DimDate table) – drag 

the CurrencyDate field onto the FullDateAlternateKey 

field and check the DateKey field.



The package now can extract data from the flat file 

source and transform that data into a format that is 

compatible with the destination. The next task is to 

actually load the transformed data into the destination. 

To load the data, we must add an OLE DB Destination 

to the data flow.

Drag an OLE DB Destination from the SSIS Toolbox 

into the work area.



Drag the blue arrow from the Lookup 

Currency Key onto the OLE DB Destination.



Once again, we just want the records/rows in which 

there was a match in the Lookup of the Date Key.



Change the name of the OLE DB 

Destination to Sample OLE DB Destination 

and edit the component to configure it.



Let’s select the FactCurrencyRate 

table of the AdventureWorksDW2022 

database as the destination table.



Click New to create a new table 

(NewFactCurrencyRate) based on 

the FactCurrencyRate table schema.



Change the table name to NewFactCurrencyRate.

If an error occurs it’s because the table already 

exists in the database – use another name (e.g., 

NewFactCurrencyRate2).  



Check if all the input columns are mapped 

with the destination table columns.



SSIS provides tools that make it easy and quick 

to format the package layout. The formatting 

features include the ability to make shapes the 

same size, align shapes, and manipulate the 

horizontal and vertical spacing between shapes. 

Drag a rectangle around all the components in 

order to select them.



This makes all components 

of the same size.



This makes all components 

to be left aligned.



Components are now of equal 

size and are perfectly aligned.



Another way to improve the understanding of 

package functionality is to add annotations 

that describe the package functionality.

To add an annotation right-click an empty area 

of the work area and select Add Annotation.



The annotation explains the 

purpose of this data flow.



Use the Start Debugging 

option from the Debug menu 

to execute the package.



Another option is to click on 

the Start button in the toolbox.



The image shows that all components were 

executed successfully and 1097 records/rows 

were inserted into the destination table.



To stop execution use Stop 

Debugging from the Debug menu. 



Another option is to click on 

the Stop button in the toolbox.



We can use SQL Management Studio to run a simple query on 

the NewFactCurrencyRate to see that the records were loaded.

Expand the folder Databases, click on AdventureWorksDW2022, 

then click on New Query to open a new query window, write and 

execute the following query.



Until now we created a package that 

extracted data from a single flat file source, 

transformed the data using Lookup 

transformations, and finally loaded the data 

into the destination table of the 

AdventureWorksDW2022 sample database.

However, it is rare for an ETL process to 

use a single flat file. A typical ETL process 

would extract data from multiple flat file 

sources. Extracting data from multiple 

sources requires an iterative control flow.

Next, we will modify the simple ETL 

package previously created to take 

advantage of the Foreach Loop container. 

We will also set user-defined package 

variables to enable the package to iterate 

through all the flat files in a folder. 

Let’s start by changing to Control Flow 

design view.



Drag a Foreach Loop Container from 

the SSIS Toolbox into the work area.



Rename the component to 

Foreach File in Folder. 



Right click and select Edit from the menu or 

double click the component to configure it.



In the Collection page, specify the kind of enumerator, the folder 

and the mask for the files in which we want to iterate – all the 

files that we want to load are stored into the exercise’s Data 

folder, start with “Currency_” and end with a “txt” extension.



We will map the enumerated value of 

the Foreach Loop container to a 

user-defined package variable. The 

container will then use this user-

defined variable to dynamically 

modify the ConnectionString property 

of the Flat File connection manager 

and iteratively connect to each flat file 

in the folder. Because all the files in 

the folder have the same format, the 

Foreach Loop container can use the 

same Flat File connection manager to 

connect to each of these files.

In the Variable Mappings page, let’s 

create the variable.



The variable name is varFilename – note 

that variable names are case sensitive.





Drag the Extract Sample Currency Data Data 

Flow into the Foreach File in Folder component.



We need to modify the connection manager 

that was previously created by using a user-

defined variable to populate the connection 

manager's ConnectionString property.

Let’s edit the Expressions property of the 

Sample Flat File Source Data.



Select the ConnectionString in 

the property expressions list.



Click to define the expression 

for the ConnectionString.



Expand Variables and Parameters until 

the variable previously created is visible.



Drag the variable varFileName 

into the Expression text field.





Let’s run the package to see the results.



The package should run sucessfully.



The Foreach Loop Container iterates through the collection of files in the 

sample data folder. Each time a file is found that matches the criteria, the 

Foreach Loop Container populates the user-defined variable with the file 

name, maps the user-defined variable to the ConnectionString property of 

the Sample Currency Data Flat File connection manager, and then runs the 

data flow against that file. Therefore, in each iteration of the Foreach Loop 

the Data Flow task processes a different flat file.

The output window contains the execution results log – analyse this 

window to see that all the 14 Currency_*.txt files were successfully loaded. 



Progress tab (in execution mode) or the Execution 

Results tab (in design mode) also allows to see 

the results of the package execution.



You’ve just finished the first SSIS 

Tutorial. Congratulations!!!

Save the project and exit Visual Studio.
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