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XlsxWriter is a Python module for creating Excel XLSX files.
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XlsxWriter is a Python module that can be used to write text, numbers, formulas and hyperlinks
to multiple worksheets in an Excel 2007+ XLSX file. It supports features such as formatting and

many more, including:

* 100% compatible Excel XLSX files.

Full formatting.

Merged cells.

Defined names.

Charts.

Autofilters.

Data validation and drop down lists.

Conditional formatting.
Worksheet PNG/JPEG/BMP/WMF/EMF images.

Rich multi-format strings.

» Cell comments.

CONTENTS 1
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+ Textboxes.
* Integration with Pandas.
* Memory optimization mode for writing large files.

It supports Python 2.5, 2.6, 2.7, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, Jython and PyPy and uses standard
libraries only.

2 CONTENTS



CHAPTER
ONE

INTRODUCTION

XlsxWriter is a Python module for writing files in the Excel 2007+ XLSX file format.

It can be used to write text, numbers, and formulas to multiple worksheets and it supports features
such as formatting, images, charts, page setup, autofilters, conditional formatting and many others.

XlsxWriter has some advantages and disadvantages over the alternative Python modules for writ-
ing Excel files.

» Advantages:
— It supports more Excel features than any of the alternative modules.

— It has a high degree of fidelity with files produced by Excel. In most cases the files
produced are 100% equivalent to files produced by Excel.

— It has extensive documentation, example files and tests.
— ltis fast and can be configured to use very little memory even for very large output files.
» Disadvantages:
— It cannot read or modify existing Excel XLSX files.
XIsxWriter is licensed under a BSD License and the source code is available on GitHub.

To try out the module see the next section on Getting Started with XisxWriter.



https://github.com/jmcnamara/XlsxWriter

Creating Excel files with Python and XisxWriter, Release 1.1.2

4 Chapter 1. Introduction



CHAPTER
TWO

GETTING STARTED WITH XLSXWRITER

Here are some easy instructions to get you up and running with the XisxWriter module.

2.1 Installing XilsxWriter

The first step is to install the XlsxWriter module. There are several ways to do this.

2.1.1 Using PIP

The pip installer is the preferred method for installing Python modules from PyPI, the Python
Package Index:

$ pip install XlsxWriter

# Or to a non system dir:
$ pip install --user XlsxWriter

2.1.2 Using Easy_Install

If pip doesn’t work you can try easy install:

$ easy install XlsxWriter

2.1.3 Installing from a tarball

If you download a tarball of the latest version of XlsxWriter you can install it as follows (change the
version number to suit):

$ tar -zxvf XlsxWriter-1.2.3.tar.gz

$ cd XlsxWriter-1.2.3
$ python setup.py install

A tarball of the latest code can be downloaded from GitHub as follows:



https://pip.pypa.io/en/latest/
https://pypi.org/
http://peak.telecommunity.com/DevCenter/EasyInstall
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$ curl -0 -L http://github.com/jmcnamara/XlsxWriter/archive/master.tar.gz
$ tar zxvf master.tar.gz

$ cd XlsxWriter-master/
$ python setup.py install

2.1.4 Cloning from GitHub

The XlsxWriter source code and bug tracker is in the XlsxWriter repository on GitHub. You can
clone the repository and install from it as follows:

$ git clone https://github.com/jmcnamara/XlsxWriter.git

$ cd XlsxWriter
$ python setup.py install

2.2 Running a sample program

If the installation went correctly you can create a small sample program like the following to verify
that the module works correctly:

import xlsxwriter

workbook = xlsxwriter.Workbook('hello.xlsx")
worksheet = workbook.add worksheet()

worksheet.write('Al', 'Hello world')
workbook. close()

Save this to a file called hello.py and run it as follows:

$ python hello.py

This will output a file called hello.x1sx which should look something like the following:

6 Chapter 2. Getting Started with XisxWriter
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If you downloaded a tarball or cloned the repo, as shown above, you should also have a directory
called examples with some sample applications that demonstrate different features of XlsxWriter.

2.3 Documentation

The latest version of this document is hosted on Read The Docs. It is also available as a PDF.

Once you are happy that the module is installed and operational you can have a look at the rest of
the XlsxWriter documentation. Tutorial 1: Create a simple XLSX file is a good place to start.

2.3. Documentation 7
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CHAPTER
THREE

TUTORIAL 1: CREATE A SIMPLE XLSX FILE

Let’s start by creating a simple spreadsheet using Python and the XisxWriter module.

Say that we have some data on monthly outgoings that we want to convert into an Excel XLSX
file:

expenses = (
['Rent’, 1000],

['Gas', 100],
['Food', 3001,
['Gym', 507,

)

To do that we can start with a small program like the following:

import xlsxwriter

# Create a workbook and add a worksheet.
workbook = xlsxwriter.Workbook('Expenses0l.xlsx")
worksheet = workbook.add worksheet()

# Some data we want to write to the worksheet.
expenses = (
['Rent', 10001,

['Gas"', 1007,
['Food', 300],
['Gym", 507,

)

# Start from the first cell. Rows and columns are zero indexed.
row 0
col 0

# Iterate over the data and write it out row by row.
for item, cost in (expenses):

worksheet.write(row, col, item)
worksheet.write(row, col + 1, cost)
row += 1

# Write a total using a formula.
worksheet.write(row, 0, 'Total')
worksheet.write(row, 1, '=SUM(B1:B4)"')
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workbook. close()

If we run this program we should get a spreadsheet that looks like this:
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This is a simple example but the steps involved are representative of all programs that use XI-
sxWriter, so let’s break it down into separate parts.

The first step is to import the module:

import xlsxwriter
The next step is to create a new workbook object using the Workbook () constructor.
Workbook () takes one, non-optional, argument which is the filename that we want to create:

workbook = xlsxwriter.Workbook('Expenses0l.xlsx")

Note: XlsxWriter can only create new files. It cannot read or modify existing files.

The workbook object is then used to add a new worksheet via the add worksheet () method:

worksheet = workbook.add worksheet()

10 Chapter 3. Tutorial 1: Create a simple XLSX file
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By default worksheet names in the spreadsheet will be Sheet?, Sheet2 etc., but we can also
specify a name:

worksheetl = workbook.add worksheet()
worksheet2 = workbook.add worksheet('Data')
worksheet3 = workbook.add worksheet()

We can then use the worksheet object to write data via the write () method:

worksheet.write(row, col, some data)

Note: (Throu)ghout XIsxWriter, rows and columns are zero indexed. The first cell in a worksheet,
Al,is (0, 0).

So in our example we iterate over our data and write it out as follows:

for item, cost in (expenses):

worksheet.write(row, col, item)
worksheet.write(row, col + 1, cost)
row += 1

We then add a formula to calculate the total of the items in the second column:

worksheet.write(row, 1, '=SUM(B1:B4)"')

Finally, we close the Excel file via the close () method:

workbook.close()

And that’s it. We now have a file that can be read by Excel and other spreadsheet applications.

In the next sections we will see how we can use the XlsxWriter module to add formatting and other
Excel features.

11
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CHAPTER
FOUR

TUTORIAL 2: ADDING FORMATTING TO THE XLSX FILE

In the previous section we created a simple spreadsheet using Python and the XisxWriter module.

This converted the required data into an Excel file but it looked a little bare. In order to make the
information clearer we would like to add some simple formatting, like this:
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The differences here are that we have added Item and Cost column headers in a bold font, we
have formatted the currency in the second column and we have made the Total string bold.

To do this we can extend our program as follows:

13
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import xlsxwriter

# Create a workbook and add a worksheet.
workbook = xlsxwriter.Workbook('Expenses02.xlsx")
worksheet = workbook.add worksheet()

# Add a bold format to use to highlight cells.
bold = workbook.add format({'bold': True})

# Add a number format for cells with money.
money = workbook.add format({'num format': '$#,##0'})

# Write some data headers.
worksheet.write('Al', 'Item', bold)
worksheet.write('B1', 'Cost', bold)

# Some data we want to write to the worksheet.
expenses = (
['Rent', 10001,

['Gas', 100],
['Food', 3007,
['Gym', 5017,

)

# Start from the first cell below the headers.
row 1
col 0

# Iterate over the data and write it out row by row.
for item, cost in (expenses):

worksheet.write(row, col, item)
worksheet.write(row, col + 1, cost, money)
row += 1

# Write a total using a formula.
worksheet.write(row, 0, 'Total', bold)
worksheet.write(row, 1, '=SUM(B2:B5)', money)

workbook. close()

The main difference between this and the previous program is that we have added two Format
objects that we can use to format cells in the spreadsheet.

Format objects represent all of the formatting properties that can be applied to a cell in Excel such
as fonts, number formatting, colors and borders. This is explained in more detail in The Format
Class section.

For now we will avoid getting into the details and just use a limited amount of the format function-
ality to add some simple formatting:

# Add a bold format to use to highlight cells.
bold = workbook.add format({'bold': True})

14 Chapter 4. Tutorial 2: Adding formatting to the XLSX File
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money = workbook.add format({'num format': '$#,##0'})

We can then pass these formats as an optional third parameter to the worksheetwrite () method
to format the data in the cell:

write(row, column, token, [format])

Like this:

worksheet.write(row, 0, 'Total', bold)

Which leads us to another new feature in this program. To add the headers in the first row of the
worksheet we used write() like this:

worksheet.write('Al', 'Item', bold)
worksheet.write('B1', 'Cost', bold)

So, instead of (row, col) we used the Excel "Al’ style notation. See Working with Cell Nota-
tion for more details but don’t be too concerned about it for now. It is just a little syntactic sugar to
help with laying out worksheets.

In the next section we will look at handling more data types.

15
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CHAPTER
FIVE

TUTORIAL 3: WRITING DIFFERENT TYPES OF DATA TO THE XLSX

FILE

In the previous section we created a simple spreadsheet with formatting using Python and the

XlsxWriter module.

This time let’s extend the data we want to write to include some dates:

expenses = (
['Rent', '2013-01-13', 1000],

['Gas', '2013-01-14', 100],
['Food', '2013-01-16', 300],
['Gym', '2013-01-20', 507,

)

The corresponding spreadsheet will look like this:

17
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The differences here are that we have added a Date column with formatting and made that column
a little wider to accommodate the dates.

To do this we can extend our program as follows:

from datetime import datetime
import xlsxwriter

# Create a workbook and add a worksheet.
workbook = xlsxwriter.Workbook('Expenses03.xlsx")
worksheet = workbook.add worksheet()

# Add a bold format to use to highlight cells.
bold = workbook.add format({'bold': 1})

# Add a number format for cells with money.
money format = workbook.add format({'num format': 'S$#,##0'})

# Add an Excel date format.
date format = workbook.add format({'num format': 'mmmm d yyyy'})

# Adjust the column width.
worksheet.set column(1l, 1, 15)

# Write some data headers.

18 Chapter 5. Tutorial 3: Writing different types of data to the XLSX File
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worksheet.write('Al', 'Item', bold)
worksheet.write('B1', 'Date', bold)
worksheet.write('C1l', 'Cost', bold)

# Some data we want to write to the worksheet.
expenses = (
['Rent', '2013-01-13', 100017,

['Gas', '2013-01-14', 100],
['Food', '2013-01-16', 300],
['Gym', '2013-01-20', 507,

)

# Start from the first cell below the headers.
row 1
col 0

for item, date str, cost in (expenses):
# Convert the date string into a datetime object.
date = datetime.strptime(date str, "SY-%m-%d")

worksheet.write string (row, col, item )
worksheet.write datetime(row, col + 1, date, date format )
worksheet.write number (row, col + 2, cost, money format)
row += 1

# Write a total using a formula.
worksheet.write(row, 0, 'Total', bold)
worksheet.write(row, 2, '=SUM(C2:C5)', money format)

workbook. close()

The main difference between this and the previous program is that we have added a new Format
object for dates and we have additional handling for data types.

Excel treats different types of input data, such as strings and numbers, differently although it gen-
erally does it transparently to the user. XlsxWriter tries to emulate this in the worksheetwrite()
method by mapping Python data types to types that Excel supports.

The write () method acts as a general alias for several more specific methods:
* write string()
* write number()
» write blank()
« write formula()
* write datetime()
» write boolean()
e write url()

In this version of our program we have used some of these explicit write methods for different
types of data:

19
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worksheet.write string (row, col, item )
worksheet.write datetime(row, col + 1, date, date format )
worksheet.write number (row, col + 2, cost, money format)

This is mainly to show that if you need more control over the type of data you write to a worksheet
you can use the appropriate method. In this simplified example the write() method would
actually have worked just as well.

The handling of dates is also new to our program.

Dates and times in Excel are floating point numbers that have a number format applied to display
them in the correct format. If the date and time are Python datetime objects XlsxWriter makes
the required number conversion automatically. However, we also need to add the number format
to ensure that Excel displays it as as date:

from datetime import datetime
date format = workbook.add format({'num format': 'mmmm d yyyy'})

for item, date str, cost in (expenses):
date = datetime.strptime(date str, "%Y-%m-%d")

worksheet.write datetime(row, col + 1, date, date format )

Date handling is explained in more detail in Working with Dates and Time.

The last addition to our program is the set column() method to adjust the width of column ‘B’
so that the dates are more clearly visible:

worksheet.set column('B:B', 15)

That completes the tutorial section.

In the next sections we will look at the API in more detail starting with The Workbook Class.

20 Chapter 5. Tutorial 3: Writing different types of data to the XLSX File
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CHAPTER
SIX

THE WORKBOOK CLASS

The Workbook class is the main class exposed by the XlsxWriter module and it is the only class
that you will need to instantiate directly.

The Workbook class represents the entire spreadsheet as you see it in Excel and internally it
represents the Excel file as it is written on disk.

6.1 Constructor

Workbook ( filename[, options])
Create a new XlsxWriter Workbook object.

Parameters
+ filename (siring) — The name of the new Excel file to create.
« options (dict) — Optional workbook parameters. See below.
Return type A Workbook object.

The Workbook () constructor is used to create a new Excel workbook with a given filename:

import xlsxwriter

workbook
worksheet

xlsxwriter.Workbook('filename.xlsx")
workbook.add worksheet()

worksheet.write(0, 0, 'Hello Excel')

workbook.close()

21
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The constructor options are:

+ constant_memory: Reduces the amount of data stored in memory so that large files can

be written efficiently:

workbook = xlsxwriter.Workbook(filename, {'constant memory': True})
Note, in this mode a row of data is written and then discarded when a cell in a new row
is added via one of the worksheet write () methods. Therefore, once this mode is ac-

tive, data should be written in sequential row order. For this reason the add table() and
merge range () Worksheet methods don’t work in this mode.

See Working with Memory and Performance for more details.

« tmpdir: XUsxWriter stores workbook data in temporary files prior to assembling the final
XLSX file. The temporary files are created in the system’s temp directory. If the default
temporary directory isn’t accessible to your application, or doesn’t contain enough space,
you can specify an alternative location using the tempdir option:

workbook = xlsxwriter.Workbook(filename, {'tmpdir': '/home/user/tmp'})

The temporary directory must exist and will not be created.

« in_memory: To avoid the use of temporary files in the assembly of the final XLSX file, for
example on servers that don’t allow temp files such as the Google APP Engine, set the
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in_memory constructor option to True:

workbook = xlsxwriter.Workbook(filename, {'in memory': True})

This option overrides the constant_memory option.

« strings_to_numbers: Enable the worksheetwrite() method to convert strings to num-
bers, where possible, using float () in order to avoid an Excel warning about “Numbers
Stored as Text”. The default is False. To enable this option use:

workbook = xlsxwriter.Workbook(filename, {'strings to numbers': True})

+ strings_to_formulas: Enable the worksheetwrite () method to convert strings to formu-
las. The default is True. To disable this option use:

workbook = xlsxwriter.Workbook(filename, {'strings to formulas': False})

+ strings_to_urls: Enable the worksheetwrite() method to convert strings to urls. The
default is True. To disable this option use:

workbook = xlsxwriter.Workbook(filename, {'strings to urls': False})

» nan_inf_to_errors: Enable the worksheetwrite() and write number () methods to
convert nan, inf and -inf to Excel errors. Excel doesn’t handle NAN/INF as numbers
s0 as a workaround they are mapped to formulas that yield the error codes #NUM! and
#DIV/0!. The default is False. To enable this option use:

workbook = xlsxwriter.Workbook(filename, {'nan inf to errors': True})

» default_date_format: This option is used to specify a default date format string for use
with the worksheetwrite datetime() method when an explicit format isn’t given. See
Working with Dates and Time for more details:

xlsxwriter.Workbook(filename, {'default date format': 'dd/mm/yy'})

* remove_timezone: Excel doesn’t support timezones in datetimes/times so there isn’'t any
fail-safe way that XlsxWriter can map a Python timezone aware datetime into an Excel date-
time in functions such as write datetime(). As such the user should convert and re-
move the timezones in some way that make sense according to their requirements. Alterna-
tively the remove_timezone option can be used to strip the timezone from datetime values.
The default is False. To enable this option use:

workbook = xlsxwriter.Workbook(filename, {'remove timezone': True})

See also Timezone Handling in XlsxWriter.

» date_1904: Excel for Windows uses a default epoch of 1900 and Excel for Mac uses an
epoch of 1904. However, Excel on either platform will convert automatically between one
system and the other. XlsxWriter stores dates in the 1900 format by default. If you wish
to change this you can use the date 1904 workbook option. This option is mainly for
enhanced compatibility with Excel and in general isn’t required very often:
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workbook = xlsxwriter.Workbook(filename, {'date 1904': True})
When specifying a filename it is recommended that you use an .x1sx extension or Excel will
generate a warning when opening the file.

The Workbook () method also works using the with context manager. In which case it doesn’t
need an explicit close() statement:

with xlsxwriter.Workbook('hello world.xlsx') as workbook:
worksheet = workbook.add worksheet()

worksheet.write('Al', 'Hello world')

It is possible to write files to in-memory strings using ByteslO as follows:

from io import BytesIO

output = BytesIO()
workbook = xlsxwriter.Workbook(output)
worksheet = workbook.add worksheet()

worksheet.write('Al', 'Hello')
workbook. close()

xlsx data = output.getvalue()
To avoid the use of any temporary files and keep the entire file in-memory use the in_memory
constructor option shown above.

See also Example: Simple HTTP Server (Python 2) and Example: Simple HTTP Server (Python
3).

6.2 workbook.add worksheet()

add_worksheet ([name])
Add a new worksheet to a workbook.

Parameters name (siring) — Optional worksheet name, defaults to Sheet1, etc.
Return type A worksheet object.
Raises
» DuplicateWorksheetName — if a duplicate worksheet name is used.
* InvalidWorksheetName — if an invalid worksheet names is used.
The add _worksheet () method adds a new worksheet to a workbook.

At least one worksheet should be added to a new workbook. The Worksheet object is used to
write data and configure a worksheet in the workbook.
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The name parameter is optional. If it is not specified, or blank, the default Excel convention will be
followed, i.e. Sheet1, Sheet2, etc.:

worksheetl = workbook.add worksheet() # Sheetl
worksheet2 = workbook.add worksheet('Foglio2') # Foglio2
worksheet3 = workbook.add worksheet('Data') # Data
worksheet4 = workbook.add worksheet() # Sheet4d
e 0o || worksheets.xlsx
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A3 LD fx| v
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The worksheet name must be a valid Excel worksheet name, i.e. it cannot contain any of the
characters’ [ 1 : * ? / \' anditmustbe lessthan 32 characters. These errors will raise
a InvalidWorksheetName exception.

In addition, you cannot use the same, case insensitive, name for more than one worksheet. This
error will raise a DuplicateWorksheetName exception.

6.3 workbook.add format()

add_format ([properties])
Create a new Format object to formats cells in worksheets.

Parameters properties (dictionary) — An optional dictionary of format properties.
Return type A format object.

The add format () method can be used to create new Format objects which are used to apply
formatting to a cell. You can either define the properties at creation time via a dictionary of property
values or later via method calls:

formatl
format2

workbook.add format(props) # Set properties at creation.
workbook.add format() # Set properties later.

See the The Format Class section for more details about Format properties and how to set them.
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6.4 workbook.add chart()

add_chart (options)
Create a chart object that can be added to a worksheet.

Parameters options (dictionary) — An dictionary of chart type options.
Return type A Chart object.

This method is use to create a new chart object that can be inserted into a worksheet via the
insert chart() Worksheet method:

chart = workbook.add chart({'type': 'column'})

The properties that can be set are:
type (required)
subtype (optional)
* type
This is a required parameter. It defines the type of chart that will be created:

chart = workbook.add chart({'type': 'line'})

The available types are:

area
bar
column
doughnut
line

pie
radar
scatter
stock

« subtype
Used to define a chart subtype where available:

workbook.add chart({'type': 'bar', 'subtype': 'stacked'})

See the The Chart Class for a list of available chart subtypes.

Note: A chart can only be inserted into a worksheet once. If several similar charts are required
then each one must be created separately with add_chart ().

See also Working with Charts and Chart Examples.
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6.5 workbook.add chartsheet()

add_chartsheet ([sheetname])
Add a new add_chartsheet to a workbook.

Parameters sheetname (siring) — Optional chartsheet name, defaults to Chart1,
etc.

Return type A chartsheet object.

The add_chartsheet () method adds a new chartsheet to a workbook.
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See The Chartsheet Class for details.

The sheetname parameter is optional. If it is not specified the default Excel convention will be
followed, i.e. Chart1, Chart2, etc.

The chartsheet name must be a valid Excel worksheet name, i.e. it cannot contain any of the
characters ' [ 1 : * ? / \ ' andit mustbe less than 32 characters.

In addition, you cannot use the same, case insensitive, sheetname for more than one chartsheet.
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6.6 workbook.close()

close()
Close the Workbook object and write the XLSX file.

Raises

DuplicateTableName — if a duplicate worksheet table name was added.

EmptyChartSeries — if a chart is added without a data series.

UndefinedimageSize — if an image doesn’t contain height/width data.

UnsupportedimageFormat — if an image type isn’t supported.

IOError — if there is a file or permissions error during writing.
The workbook close () method writes all data to the xIsx file and closes it:

workbook. close()

This is a required method call to close and write the xIsxwriter file, unless you are using the with
context manager, see below.

The Workbook object also works using the with context manager. In which case it doesn’t need
an explicit close () statement:

With xlsxwriter.Workbook('hello world.xlsx') as workbook:
worksheet = workbook.add worksheet()

worksheet.write('Al', 'Hello world')

The workbook will close automatically when exiting the scope of the with statement.

6.7 workbook.set_size()

set_size(width, height)
Set the size of a workbook window.

Parameters
+ width (inf) — Width of the window in pixels.
* height (inf) — Height of the window in pixels.
The set size() method can be used to set the size of a workbook window:

workbook.set size(1200, 800)

The Excel window size was used in Excel 2007 to define the width and height of a workbook
window within the Multiple Document Interface (MDI). In later versions of Excel for Windows this
interface was dropped. This method is currently only useful when setting the window size in Excel
for Mac 2011. The units are pixels and the default size is 1073 x 644.
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Note, this doesn’t equate exactly to the Excel for Mac pixel size since it is based on the original
Excel 2007 for Windows sizing. Some trial and error may be required to get an exact size.

6.8 workbook.tab ratio()

set_tab_ratio(tab ratio)
Set the ratio between the worksheet tabs and the horizontal slider.

Parameters ta