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Data Preparation

Before we can utilize the analytic power of Tableau, the very first step is connecting with
the data. In a perfect world, we would have perfect, clean data that we could easily analyze
in Tableau. But alas, in reality, the data that we need to use will most likely need to be
cleaned, transformed, and managed before we can effectively use it in Tableau.

Tableau's philosophy with data preparation is to enable anyone at anytime to make
fundamental changes to their data connection. This means the capabilities need four key
attributes to empower you:

Smart: They should apply automatically and have a deep sense of the data
Fast: They need to operate at near real time even on big data
Repeatable: They need to allow for changes to the underlying data, such as new
values, rows, and columns
Flexible: They need to allow you to make significant changes at any time while
preserving your work

There are tools that exclusively help clean and reshape data. Many refer to these as ETL
(Extract, Transform, and Load) tools. While Tableau is not an ETL tool, it has the ability to
help clean or prepare data if it is not possible to clean or prepare it at the data source.

In this chapter, we will cover the following topics:

Using the Data Interpreter and pivots
Using the legacy Jet driver
Using schema.ini to resolve data type issues
Pivoting columns
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Using unions
Using joins
Using blends

Using the Data Interpreter and pivots
Tableau works best with clean, tall, and narrow data instead of short and wide data. The
same measures should ideally be provided in a single column instead of spread out.

Let's clean up the following spreadsheet on Canada International Student Permits and
ready it for Tableau:

Download the file from the Citizenship and Immigration Canada website using1.
the following URL:

http://www.cic.gc.ca/opendata-donneesouvertes/data/IRCC_IS_0004_E.
xls

 EBSCOhost - printed on 12/18/2023 7:17 AM via PURDUE UNIVERSITY GLOBAL. All use subject to https://www.ebsco.com/terms-of-use

http://www.cic.gc.ca/opendata-donneesouvertes/data/IRCC_IS_0004_E.xls
http://www.cic.gc.ca/opendata-donneesouvertes/data/IRCC_IS_0004_E.xls


Data Preparation

[ 176 ]

Connect to the Excel file in this example. Make sure you choose Excel from the To2.
a File section:

When you first connect to this Excel file, this is what you will see:3.
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The original Excel file is a common type of file that many data professionals have4.
to work with. The Excel file has a header and a footer, and the measures are
spread across the columns. The number of international students--a measure--is
spread out across 13 columns.

This file needs to be cleaned up:

The header and footer needs to be removed
Year values need to be a dimension, since these are descriptors for the measure
The measure, which is the number of international students, needs to be placed in
a single column

Check the checkbox beside Use Data Interpreter. Note that when this checkbox is1.
checked, the label changes to Cleaned with Data Interpreter:
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Select all fields except for Destination.2.

When we use the Tableau Data Interpreter, it will clean up the headers and
footers, but will not clean up the year dimension and the measure for the
number of international students. When we run the Data Interpreter, we can
also choose to review the results by clicking on the provided link. The first
tab, presented here, provides the key to what the Data Interpreter does:
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To further clean our data source, we need to pivot the remaining so year the3.
values and number of international students are stored in single columns. While
the fields are selected, right-click and choose Pivot:

Right-click the new fields to rename them:4.
Change Pivot Field Names to Perioda.
Change Pivot Field Values to International Students:b.

Click onAddunderneathFilters:c.
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In the Select a field: option, choose Period:5.

In the filter window for Period, under the Wildcard tab, type Total and check6.
the Exclude checkbox:
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Once you click OK, you should see the following in the Edit Data Source Filters7.
box:

Click on OK when done.The original Excel file has some total fields, which we8.
excluded, so that we can keep the granularity of the measure consistent; for
example, we would not want to sum all the measures and the field for total
unique persons.
Under Filters, click on Edit to add one more filter:9.

This time, choose the Destination field.10.
In the filter window for Destination, under the Wildcard tab, type Total and11.
check the Exclude checkbox.
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Once you click OK, you should see the following in the Edit Data Source Filters12.
box:

In the preview pane, click on the Abc symbol above Destination and change13.
Geographic Role to State/Province:
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From here, we can create a new sheet and create visualizations that are easier to14.
work with in Tableau. The following screenshot depicts the number of students
per period:
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Since we have geocoded the Destination and assigned it the State/Province15.
geographic role, we can also create a filled map to see where students are going:
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Although the Destination field is geocoded to State/Province, we will still need16.
the Country information before we can successfully create a map. For this data
set, we can simply set the country manually by going to the Mapmenu item, and
selecting Edit Locations. We can set this to Canada:

Alternatively, we can create a field for Country and use that in the geocoding.17.
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You can probably see that there is additional cleanup and transformation that can18.
be done. Period, for example, can be split further into year and quarter. We can
even go as far as creating a date for the start of the period. This can be done using
a calculated field:

Using the legacy Jet driver
Let's use the New York Restaurant Inspections Excel file and use the legacy Jet driver to
shape the file so that we can have both the inspection date and grade date in the same
column.

The challenge here is that we often have a universal notion of date, that is, a date is a day
that isn't specific to any events. We may want to summarize or aggregate measures based
on this universal notion of dates. However, in reality, dates may exist in different fields
with different contexts, and this can limit our ability to work on them as a single unit.
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In the Excel file for this recipe, we want to count how many restaurants were inspected and
how many were graded for a specific date. The Excel file does not have a generic date field
that allows us to count how many were inspected or graded. Thus, we need to re-shape our
data so that Inspection Date and Grade Date exist in one column instead of two.

If we are using an Excel file as our data source, we can potentially use the legacy Jet
connection, which allows custom SQL statements against the Excel file.

The legacy connection option was introduced in Tableau 8.2. You can
learn more about this in the Tableau KB article Differences between Legacy
and Default Excel and Text File Connections, which can be found at
http://onlinehelp.tableau.com/current/pro/desktop/en-us/help.htm

#upgrading_connection.html.

Download the file from the New York City Open Data website using the following URL:

https://nycopendata. socrata. com/ Health/ DOHMH- New- York- City- Restaurant-
Inspection-Results/ xx67- kt59/ data

Once you have downloaded the data, save the file as
DOHMH_New_York_City_Restaurant_Inspection_Results.xls (Microsoft Excel
97-2003 worksheet). Note that the records may have been updated between the time of
writing and the time of your download:

Click on New Data Source icon, and choose Excel:1.
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Choose DOHMH_New_York_City_Restaurant_Inspection_Results.xls, and2.
select Open with Legacy Connection:

In the Connections window, remove the existing connection to the one sheet in3.
the Excel file:
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Drag New Custom SQL to the main connection pane:4.

Add the following code to the Edit Custom SQL window:5.

    SELECT
    [DBA],
    [CAMIS],
    [CUISINE DESCRIPTION],
    [INSPECTION DATE],
    [GRADE DATE],
    [INSPCTION DATE] AS [Date],
    'Inspected' AS [Type]
    FROM [DOHMH New York City Restaurant$]
    UNION ALL
    SELECT
    [DBA],
    [CAMIS],
    [CUISINE DESCRIPTION],
    [INSPECTION DATE],
    [GRADE DATE],
    [GRADE DATE] AS [Date],
    'Graded' AS [Type]
    FROM [DOHMH New York City Restaurant$]
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In the preview window, click on the Abc symbol above the Date field and select6.
Date to change the data type to Date:

When we query our Excel spreadsheet, each tab will be treated as a table and referenced as
the worksheet name with a $ symbol at the end and enclosed in square brackets, like so:
[DOHMH New York City Restaurant$].

QuerySurge has a good short tutorial on using SQL against Excel
spreadsheets here: http:/ /bit.ly/ QuerySurge- SQL- against- Excel.

What we will do in this query is stack two copies of the original data set on top of each
other using the UNION ALL set operator, and introduce two new fields - Date and Type.
This forces one field to contain the two dates we are interested in.

The first set uses INSPECTION DATE as the value for:Date, and Inspected as the value for
Type. The second set uses GRADE DATE as the value for Date, and Graded as the value
for Type. If you need to add additional fields for your analysis, you can simply add the
field names to both SELECT statements.

 EBSCOhost - printed on 12/18/2023 7:17 AM via PURDUE UNIVERSITY GLOBAL. All use subject to https://www.ebsco.com/terms-of-use

http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel
http://bit.ly/QuerySurge-SQL-against-Excel


Data Preparation

[ 191 ]

Once we have the fields in place, we can analyze and visualize our data. For example, we
can create a time series graph with trend lines. Since we have a single date field to consider,
we can simply drag that Date field and create a continuous axis. Since we also have a single
field to differentiate what event that date was related to, we can use that in Color in the
Marks card to create two separate lines for the Graded and Inspected events:

The measure in this example is CNT(Date) because Date will have a value if it is related to
the event, and null (and will not be counted) if it is not.

Be careful when doing other kinds of analysis. Since we stacked two copies of our data set,
we essentially doubled our record count.

We are only using the legacy connection because our data source is an Excel file. If your
data source is different, for example, if you are using a relational data source, you can re-
shape the data using those data source's query mechanisms. In a relational data source, you
may be able to do a union or a self-join at the data source level before the data is consumed
by Tableau.
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Tableau 10 introduces a new feature called cross database join, which we can also consider.
Cross database join allows you to connect to multiple data sources and join them from
within the Tableau connection interface. In the following example, we have essentially
connected to the same Excel worksheet three times:

Each connection is a left join. The first one connects mainly based on the INSPECTION
DATE. There are other fields being considered in the join to ensure we are only matching
the correct records. Otherwise, we will end up with something called a cross join and may
match one record to all other records of restaurants that were inspected on the same date:

 EBSCOhost - printed on 12/18/2023 7:17 AM via PURDUE UNIVERSITY GLOBAL. All use subject to https://www.ebsco.com/terms-of-use



Data Preparation

[ 193 ]

The second one connects mainly based on the GRADE DATE. As with the previous join,
we also still need to consider other fields in the join to avoid mismatching records:
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Once the connections are set up, we can create a similar visualization to the one we created
using the legacy connection. The following visualization uses a slightly different approach.
Since our measures come from different data sources, we are using a dual axis graph for the
COUNT of INSPECTION DATEs from one data source, and COUNT of GRADE DATEs
from another data source:
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This will allow us to visualize how many restaurants were inspected and graded for a
specific date:

Using schema.ini to resolve data type issues
Connecting to text files can sometimes be more challenging than connecting to a database or
server-based data source. Relational databases will typically have the data types and
constraints built in. Tableau can read this metadata and interpret the correct types and
settings for the data set.

Text files can be tricky. We usually need to identify delimiters (that is, how is one field
separated from another). If we want headers, we will need to either manually assign them
from within Tableau, or override them in a configuration file.
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If we connect to the file from Tableau without a configuration (or schema.ini) file, this is
what we will get:

There are a few things that are incorrect or missing:

The field names are missing.
The first field contains a null value for the very last record, because Tableau
assumes this field is numeric based on the first few rows. The last record has an
alphanumeric value of C160, which is invalid for a numeric field. Show how to
change with just default text driver properties clicking on the dropdown.
The second field is interpreted as a date because the values, while numeric, can
assume the format of yyyymmdd.
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Tableau does allow us some flexibility when working with text files. When you click on the
drop-down for the text file, there is an option for Text File Properties:

This provides another window that allows us to specify the field separators, text qualifiers
(that is, character that encloses text values), character set, and locale:

This still makes working with fixed width files without column headers a challenge.
Microsoft recommends using schema.ini for all fixed length files. schema.ini provides a
way to specify the data types and other configurations for the text file that Tableau can
read. It does not solve all cases, but it can help with some.

The format, supported fields, and options for schema.ini are
documented in the MSDN page called Schema.ini File (Text File Driver),
which can be found at http://bit.ly/msdn-schema-ini.
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Tableau also has a KB article called Resolving Incorrect Data Type Issues
Related to Jet, which can be found at the following URL:
http://bit.ly/tableau-jet-engine.

What we used in this recipe is one of the simpler text files that can be cleaned up using a
schema.ini file. In reality, there are many limitations.

If we had spaces in the third column, for example, if record #2's name is Harris Jr, this is
what we will get in Tableau even if we specified the width of the string in the schema.ini
file:

What if the date format was yyyy-dd-mm and we specified it in the schema.ini like this?
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Tableau still uses the date format yyyy-mm-dd and ignores the specification in the
schema.ini file:

There are other variations that demonstrate the limitations of schema.ini. Sometimes, the
best way to approach data wrangling problems is to either export to another format that
Tableau can more easily read, or to resort to other tools, or even scripting. For example,
Python, R, or even PowerShell are great, powerful scripting tools that can give you much
more flexibility with how to shape your data.

Let's use a schema.ini file to resolve the data types when we connect to a fixed width text
file data source with four columns.

Download this chapter's files from the Packt website and use the file called Fixed Width
Sample.txt.

This is what the file looks like when opened in a text editor showing special characters:
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Note that this file does not have any column headers. In addition, note the following:

The first column should be text
The second column should be integers
The third column should be text
The fourth column should be dates

Create a text file with the following contents:1.

Save the file as schema.ini and save it in the same directory as the Fixed2.
Width Sample.txt file.
Connect to the text file in Tableau:3.
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Confirm that there are four fields in the Tableau preview window, with the same4.
configuration as specified in the schema.ini file:

First field is text
Second field is number
Third field is text
Fourth field is date:

Add a new sheet and create your visualization using this data set.5.

Pivoting columns
In the file that we are using, the measure field--population--is split by age group. Each
population value for an age group is provided as a column, so we end up with multiple
measures:
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This format is hard to work with because all these measures are supposed to be a single
measure. If we had a single measure for population values, and another dimension for age
group, the analysis will be more flexible. We can slice and dice population by age group if
we need to.

Tableau provides a way for us to shape this file by pivoting the values, using the original
measure names as a dimension, and collecting all the population values into a single
column. Although you may also be able to pivot at the data source level, it is great to have
this capability within Tableau.
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Let's prepare the data set and prepare the .csv file:

Download the file from BCStats using the following URL:1.
http://www.bcstats.gov.bc.ca/StatisticsBySubject/Demography/Population
Projections.aspx

When you download, make the following selections and click on Generate2.
Output:

Select British Columbia for Region
Select all the years
Select Totals
Select 5-Year Age Groups:
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Beside the results pane, click on the CSV icon at the top-right corner of the results3.
pane to download the.csv file. Save the file as Population_Projections.csv.
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Click on the New Data Source icon and connect to the text file in this recipe:4.

Select all the age groups that are presented as individual columns.5.
While all the age group columns are selected, right-click on one of the selected6.
fields and choose Pivot:

Right-click on the newly created Pivot Field Names field and choose Rename.7.
Rename this field Age Group.
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Right-click on the newly created Pivot Field Values field and choose Rename.8.
Rename this field Population:

Under Filters, click on Add.9.
In the Edit Data Source Filters window, click on Add.10.
In the Age Group filter window, select the Wildcard tab.11.
Type Total under Match value and check the Exclude checkbox:12.

Click OK when done.13.
Add a new sheet and create your visualization using this data set.14.
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Using unions
A union operation allows multiple sets of data to be appended to each other, that is, new
records will be added to the end of the existing set of records.

Let's combine a number of comma-separated value (CSV) files into a single data set in
Tableau:

Download the business license files from the City of Vancouver's website from1.
http://data.vancouver.ca/datacatalogue/businessLicence.htm:

Download the CSV version, and save all the files in a local directory in your2.
computer:
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Click on the New Data Source icon and connect to business_licenses.csv,3.
which contains the most recent year's records:
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Drag New Union to just underneath business_licenses.csv until you see the4.
Drag table to union message:
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Select all other CSV files from the Files pane and drag them to the Union5.
window:
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Click on OK after you confirm that all the files have been added to the Union6.
window:

A union in relational databases requires what is called union compatibility. This means the
two sets of records need to have the same number of columns and similar data types.

In Tableau, the union operation does not necessarily require union compatibility. If some of
the incoming fields do not match the existing fields, the mismatched fields will simply have
null values.

For example, if in some of our files, the Business Name field was called Business Trade
Name instead, we can use Tableau's Merge Mismatched Field operation:
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What this operation does is combine the fields into a single field in the resulting data set. It
will take the first non-null value for this new combined field. Thus, we have to take care to
ensure that the fields are indeed supposed to be the same but just named differently;
otherwise, we risk losing information.

Should you need to undo the merge, Tableau also provides a way to remove the merge:
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When we union files or worksheets, Tableau adds metadata fields in the resulting data set.
Tableau has the Table Name dimension for text files, which uses the original file name as
the value:

After we union our files, we can do our analysis. One possibility is a heat map. In the view
below, we have a heat map of issued business licenses in downtown Vancouver. This type
of visualization can indicate how long businesses have been operating:
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In the past, a union with multiple worksheets in the same Excel workbook could be done
using a custom SQL in Excel, if using the legacy Jet connection.

In Tableau 10, the union operator is baked into the product. In this version, union works
with text files (including the.csv and .txt file extensions) and multiple worksheets in
Excel if saved in a single workbook. What if you need to combine multiple Excel files?

One improvement that is being promised in the future, and was showcased in the 2015
Tableau conference, is a wildcard union. This allows the union to operate on multiple files
based on specific patterns on the filename. While not available in the initial release of
Tableau 10, this will for sure be a much-awaited feature improvement for this operator.

A possible alternative to adding multiple Excel files is using data extracts. When you create
an extract, you can append additional records from another file:
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This is more restrictive than the union operator because you need to ensure the worksheet
names are the same. You also need to ensure union compatibility; otherwise, you may
encounter errors during the extract process. The following error is produced by the field
name mismatch between the original file in the extraction and the incoming field names in
the file being appended:

This field mismatch issue can be resolved in the new Tableau 10 Merge Mismatched Fields
feature.

Learn more about the union operator from the Tableau online
documentation:
https://onlinehelp.tableau.com/current/pro/desktop/en-us/union.h
tml
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Using join
A join is primarily a relational database concept that allows you to combine records from
different tables using common fields. When data sets are joined, all fields are combined
based on the join conditions provided.

Joins are fundamentally different from unions. In unions, the record sets are stacked on top
of each other, thus producing a taller result set. A join works by combining records and
fields horizontally based on common fields, thus creating wider data sets that have all the
combined fields together. A join also does not require union compatibility.

Before Tableau 10, joins were limited to combining tables from the same data source, that is,
the tables needed to be using a single data connection. Tableau v10 adds flexibility to the
join operation by allowing cross-database joins. Tables are no longer restricted to coming
from the same data source. Joins can be done on file-based data sources as well. In Excel
files, each tab or worksheet acts like a table with records. If your data source is text files,
each file in a folder is considered a table.

In the following example, we can see that there are two color-coded connections on the left-
hand pane. One is an Excel connection, and the other is a text file connection. In the middle
connection window, we can see that the join operation was allowed between the two data
sources:
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Let's combine the fields in two different Excel worksheets into one:

Download this chapter's files from the Packt website and use the file called Worlds
Busiest Airports-Join.xls.

Connect to the Excel file in this recipe. Make sure you choose Excel from the To a1.
File section:
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Drag Busiest Airports 2015 from the sheets section to the data connection2.
window:

Drag Airport Geocode to the right of Busiest Airports 2015 in the data3.
connection window.
In the Join window that comes up, choose Airport from Busiest Airports 2015 to4.
match up to the Airport Code field from the Airport Geocode sheet:
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Add a new sheet and create your visualization using this data set.5.

We combined two worksheets from the same Excel workbook. Records in both worksheets
will be combined only if the Airport field from Busiest Airports 2015 has the same value as
the Airport Code field in the Airport Geocode worksheet. This join based on the equality of
values is also called an equi-join:

Once the fields are joined, you will find the fields from both worksheets represented in the
sidebar. Fields are grouped based on their source:
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In general, we have two types of join: inner and outer joins.

Inner joins find matching values from both tables based on the join condition. The join
condition is not always based on equality. There are cases where you may use other
operators, such as greater than (>), greater than or equal to (>=), less than (<), less than or
equal to (<=), or even not equal to (<>). Depending on the data source, some of these
operators may not be supported.

Outer joins, also called preserving joins, preserve one or both sides of the tables as well
as matching records. Outer joins can be further classified as left outer, right outer,
and full outer. Some data sources do not support certain types of outer joins. Outer joins
are positional; the placement of the tables relative to the JOIN operator affects the results.

A left outer join preserves the table to the left of the join operator and finds the
matching values from the table on the right side of the operator. If a record on the left table
being preserved does not have a matching value in the right table, that record is preserved
but the fields from the other table will show NULL. A NULL value means the absence of
value.

Here is an example of a LEFT OUTER JOIN using our worksheet in this recipe. The records
in the table to the left, Busiest Airports 2015, are matched up to the records to the right,
Airport Geocode, based on Airport and Airport Code fields respectively:
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Busiest Airports 2015 has a record for Airport value CDG, but this Airport Code does not
exist in the Airport Geocode worksheet. Hence, as can be seen in the following screenshot,
the corresponding Airport Geocode fields are reporting Null for the CDG airport:

A right outer join is the reverse; it preserves the records from the right table and finds
matching values from the left table. Right outer joins are not natively supported in
Excel data sources. However, we could simply switch the data sources--putting Airport
Geocode to the left and Busiest Airports 2015 to the right --to achieve the same desired
result:
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Airport Geocode has a record for DFW, but the Busiest Airports 2015 worksheet does not
have this. The resulting records will report Null for the Busiest Airports 2015 columns for
the DFW record:

A full outer join preserves both tables being operated on. If the data source driver
does not support this, a full outer join result can be derived by getting the result of the
left outer join and appending it to the result of the right outer join.

There are a few other types of join--a self-join and a cross join. A self-join simply
means that the same table is joined to itself. The actual join type can be inner or outer or
even cross join. A cross join gets the cartesian product of the records in the tables being 
cross joined. When we get a cartesian product, we match up the records from one table to
all records in the other table. If we have mof records in one table and nof records in another
table, after a cartesian product, we will end up with m x n records.
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Once we have combined the fields, we can start visualizing our records. Here is a possibility
- creating a map that depicts the busiest airports and ranks them based on the average
number of passengers:

Using blends
Blends are great for data mashups. Blending in Tableau allows multiple data sources to be
linked together. The data sources can be of different types - for example, one could be an
Excel file while another could be a text file.

In previous versions of Tableau, blend was the only way from within
Tableau to link multiple data sources together. Starting in Tableau 10,
cross-database joins are supported.
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Let's combine the records from a text file and an Excel file using a blend:

Download this chapter's files from the Packt website and use the following files:1.
The Airport Geocode-Blend.csv file
The Worlds Busiest Airports-Blend.xlsx file

This is the content of the Airport Geocode-Blend.csv file:2.

These are the records in the Worlds Busiest Airports - Blend.xlsx file:3.
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Connect to the Excel file in this recipe. Make sure you choose Excel from the To a4.
File section:

Go to new worksheet:5.

Click on theNew Data Source icon, and this time connect to a Text file. Connect6.
to the text file in this recipe:

If you are directed back to the initial connection screen, go back to Sheet 1.7.
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Under the Data menu, click on Edit Relationships:8.

While Airport Geocode-Blend is selected as the Primary data source, click on9.
Custom and match up Airport Code field to Airport:

Click on OK when done.10.
While Airport Geocode-Blend is selected as the data source, drag Airport Code11.
to the Rows shelf.
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Switch data source to the Excel file. Notice that Airport now has an orange link12.
icon beside it:

Continue to create your visualization using this dataset.13.

Note that the data sources must have some common fields before they can be blended in
Tableau. By default, Tableau looks for the same field names in the data sources and links
the sources together based on these fields.

However, if the fields have different names, Tableau will give a warning message indicating
that there is no relationship between the data sources. You will also find that when you start
using fields from one or both data sources, there will be a broken link icon:
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If the field names are different, the relationship needs to be defined. To do this, we can go to
the worksheet menu and select Edit Relationships. From there, instead of Automatic,
Custom can be chosen as well as identify which fields from both sources should match up:

After the relationship is set, you will find that the link will be enabled. This link will only
appear after you have dragged one of the blending fields in the view. If none of the 
blending fields are in the view, the icon will still appear as broken:
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With a blend, there must be only one primary and at least one or multiple secondary data
sources. The primary data source is identified by a blue check arrow icon beside it, and the
secondary data sources have an orange check arrow icon:

Fields from the secondary data sources will automatically be aggregated when dragged into
the view or used in a calculated field. The level of aggregation follows that of the primary:
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Dimension fields will also be aggregated using the ATTR function. If there are many
related records in the secondary data source and if there are multiple values for that field,
the ATTR function will return an asterisk (*):

This leads to a common issue faced in blends when creating calculated fields. We need to
make sure that we have the primary and secondary data source fields in an aggregated
format when we use them in our expressions. Otherwise, we will get the error Cannot mix
aggregate and non-aggregate arguments with this function:

Blend settings are per worksheet. If you create a new worksheet, the data source you drag
from the first will be the primary.

Now that Tableau 10 supports cross-database joins, why would we still want to consider
blending data? There are still some compelling reasons to go with blends. The first is,
currently, the cross-database join functionality is not supported in all possible connections.
Second, we may want to achieve a level of aggregation first before combining data sources .
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To better illustrate this, let's consider the following two data sources:

If we were to use a join operation (specifically a left outer join, with the customer on
the left side of the join operator so it is preserved), we would get the following result. The
Credit Limit for Customer IDA01 is incorrect because the credit limit was doubled--$1,000
is being reported when it really is only $500:

This is the nature of joins, however. The join is working perfectly - it finds the matching
values from the other table. Since Customer IDA01 bought twice, Customer ID from the
Customer table matched twice to the Sales table and, inherently, reported the credit limit
twice.
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If we were to blend, however, we would get the following result set, reporting some
different values:

In a blend, the aggregation happens at the data source level first before the records from the
two data sources are combined. Notice in the Measure Values card, the pill still says
SUM(Credit Limit)--the same expression you see in the previous join operation. This time,
though, the SUM(Credit Limit) happens at the customer data source only not at the
resulting joined records. The SUM(Credit Limit) for Customer IDA01 in the customer data
source is still $500 because there is only one record for that Customer ID in that data source.

One more important thing to know about blends is that after the records in both data
sources are aggregated to the same level, the records are combined using an operation akin
to a left outer join. This means that if some values in the blending field are absent in the
primary, they will not be reported at all.
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For example, if our primary is the Airport Geocode, and it does not have the airport code
CDG which our secondary has, CDG will not be pulled into any view:

The same issue will occur even if we reverse the primary and secondary data sources, and if
the new primary is missing some values that are present in the secondary. The following
shows what you would see if we made Busiest Airports 2015 the new primary data source,
but it is missing the code for DFW:
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There is no magic bullet solution for this issue, however. What we need is to have another
data source that has the complete set of values and make that our primary. Or, if this is a
data quality issue, this is great way to illustrate why data quality is of utmost importance
with data analysis. Remember--good data in, good data (analysis/visualization) out; not-so-
good data in, not-so-good data (analysis/visualization) out.

Summary
In this chapter, we covered how to prepare our data for effective use in Tableau. We
covered Data Interpreter and pivots to clean our data source. We then used the legacy Jet
driver to shape the file and schema.ini to resolve data type issues. Next, we covered
pivoting the values into a single column. We also used unions to combine different data
sets, and joins to combine records from different tables using common fields. Lastly, we
used blends for data mashups.

In the next chapter, we will see how calculations can be used in many ways.
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