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CHAPTER
ONE

VIDEO COURSE

Those who prefer a didactically structured video course over this documentation should have a look at our
video course:

https://training.xlwings.org/p/xlwings

It’s also a great way to support the ongoing development of xIwings :)



https://training.xlwings.org/p/xlwings
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CHAPTER
TWO

INSTALLATION

2.1 Prerequisites

» xlwings (Open Source) requires an installation of Excel and therefore only works on Windows and
macOS. Note that macOS currently does not support UDFs.

» xlwings PRO offers additional features:

— File Reader (new in v(0.28.0): Runs additionally on Linux and doesn’t require an installation
of Excel.

— xlwings Server (new in v0.26.0). Runs additionally on Linux and doesn’t require a local
installation of Python. Works with Desktop Excel on Windows and macOS as well as with
Excel on the web and Google Sheets.

* xlwings requires at least Python 3.7.
Here are previous versions of xlwings that support older versions of Python:
* Python 3.6: 0.25.3
* Python 3.5: 0.19.5
* Python 2.7: 0.16.6

2.2 Installation

xlwings comes pre-installed with
* Anaconda (Windows and macOS)
* WinPython (Windows only) Make sure not to take the dot version as this only contains Python.

If you are new to Python or have trouble installing xIwings, one of these distributions is highly recommended.
Otherwise, you can also install it with pip:

pip install xlwings

or conda:



https://www.anaconda.com/products/individual
https://winpython.github.io

xlwings - Make Excel Fly!, Release dev

conda install xlwings

Note that the official conda package might be a few releases behind. You can, however, use the conda-forge
channel (replace install with upgrade if xIwings is already installed):

conda install -c conda-forge xlwings

2.3 Add-in

To install the add-in, run the following command:

xlwings addin install

To automate Excel from Python, you don’t need an add-in. Also, you can use a single file VBA module
(standalone workbook) instead of the add-in. For more details, see Add-in & Settings.

Note: The add-in needs to be the same version as the Python package. Make sure to run xlwings add
install again after upgrading the xIwings package.

Note: When you are on macOS and are using the VBA standalone module instead of the add-in, you need
torun $§ xlwings runpython install once.

2.4 Dependencies

For automating Excel, you’ll need the following dependencies:
¢ Windows: pywin32
e Mac: psutil, appscript

The dependencies are automatically installed via conda or pip. If you would like to install xIwings without
dependencies, you can run pip install xlwings --no-deps.

2.5 How to activate xlwings PRO

See xlwings PRO.

4 Chapter 2. Installation
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2.6 Optional Dependencies

* NumPy

* pandas

* Matplotlib

* Pillow

* Jinja2 (for xIwings.pro.reports)
* requests (for permissioning)

These packages are not required but highly recommended as they play very nicely with xlwings. They are
all pre-installed with Anaconda. With pip, you can install xlwings with all optional dependencies as follows:

pip install "xlwings[all]"

2.7 Update

To update to the latest xIwings version, run the following in a command prompt:

pip install --upgrade xlwings

or:

conda update -c conda-forge xlwings

Make sure to keep your version of the Excel add-in in sync with your Python package by running the following
(make sure to close Excel first):

xlwings addin install

2.8 Uninstall

To uninstall xlwings completely, first uninstall the add-in, then uninstall the xIwings package using the same
method (pip or conda) that you used for installing it:

xlwings addin remove

Then

pip uninstall xlwings

or:

2.6. Optional Dependencies 5
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conda remove xlwings

Finally, manually remove the .x1lwings directory in your home folder if it exists.

6 Chapter 2. Installation



CHAPTER
THREE

QUICKSTART

This guide assumes you have xlwings already installed. If that’s not the case, head over to Installation.

3.1 1. Interacting with Excel from a Jupyter notebook

If you’re just interested in getting a pandas DataFrame in and out of your Jupyter notebook, you can use the
view and load functions, see Jupyter Notebooks: Interact with Excel.

3.2 2. Scripting: Automate/interact with Excel from Python

Establish a connection to a workbook:

>>> import xlwings as xw

>>> wbh = xw.Book() # this will open a new workbook

>>> wb = xw.Book('FileName.xlsx') # connect to a file that is open or in the.,
—current working directory

>>> wb = xw.Book(r'C:\path\to\file.xlsx') # on Windows: use raw strings to.
—escape backslashes

If you have the same file open in two instances of Excel, you need to fully qualify it and include the app
instance. You will find your app instance key (the PID) via xw. apps.keys():

>>> xw.apps[10559] .books['FileName.xlsx"]

Instantiate a sheet object:

>>> sheet = wb.sheets['Sheetl']

Reading/writing values to/from ranges is as easy as:

>>> sheet['Al'].value = 'Foo 1'
>>> sheet['Al'].value
'Foo 1'

There are many convenience features available, e.g. Range expanding:
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>>> sheet['Al'].value = [['Foo 1', 'Foo 2', 'Foo 3'], [10.0, 20.0, 30.0]]
>>> sheet['Al'].expand() .value
[['Foo 1', 'Foo 2', 'Foo 3'], [10.0, 20.0, 30.0]]

Powerful converters handle most data types of interest, including Numpy arrays and Pandas DataFrames in
both directions:

>>> import pandas as pd

>>> df = pd.DataFrame([[1,2], [3,4]], columns=['a', 'b'])
>>> sheet['Al'].value = df

>>> sheet['Al'].options(pd.DataFrame, expand='table').value
b

0.
1.

(=2 — RV

0 1. 2.0
0 3. 4.0

Matplotlib figures can be shown as pictures in Excel:

>>> import matplotlib.pyplot as plt

>>> fig = plt.figure()

>>> plt.plot([1, 2, 3, 4, 5])

[<matplotlib.lines.Line2D at 0x1071706a0>]

>>> sheet.pictures.add(fig, name='MyPlot', update=True)
<Picture 'MyPlot' in <Sheet [Workbook4]Sheetl1>>

3.3 3. Macros: Call Python from Excel

You can call Python functions either by clicking the Run button (new in v0.16) in the add-in or from VBA
using the RunPython function:

The Run button expects a function called main in a Python module with the same name as your workbook.
The great thing about that approach is that you don’t need your workbooks to be macro-enabled, you can
save it as x1sx.

If you want to call any Python function no matter in what module it lives or what name it has, use RunPython:

Sub HelloWorld()
RunPython "import hello; hello.world()"
End Sub

Note: Per default, RunPython expects hello.py in the same directory as the Excel file with the same name,
but you can change both of these things: if your Python file is an a different folder, add that folder to the
PYTHONPATH in the config. If the file has a different name, change the RunPython command accordingly.

Refer to the calling Excel book by using xw.Book.caller():

8 Chapter 3. Quickstart
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# hello.py
import numpy as np
import xlwings as xw

def world(Q):
wb = xw.Book.caller()
wb.sheets[0]['Al'].value = 'Hello World!'

To make this run, you’ll need to have the xlwings add-in installed or have the workbooks setup in the stan-
dalone mode. The easiest way to get everything set up is to use the xlwings command line client from either
a command prompt on Windows or a terminal on Mac: x1lwings quickstart myproject.

For details about the addin, see Add-in & Settings.

3.4 4. UDFs: User Defined Functions (Windows only)

Writing a UDF in Python is as easy as:

import xlwings as xw

@xw. func
def hello(name):
return f'Hello {name

Converters can be used with UDFs, too. Again a Pandas DataFrame example:

import xlwings as xw
import pandas as pd

@xw. func
@xw.arg('x', pd.DataFrame)
def correl2(x):
# x arrives as DataFrame
return x.corr()

Import this function into Excel by clicking the import button of the xlwings add-in: for a step-by-step tutorial,
see User Defined Functions (UDFss).

3.4. 4. UDFs: User Defined Functions (Windows only) 9
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CHAPTER
FOUR

CONNECT TO A BOOK

4.1 Python to Excel

The easiest way to connect to a book is offered by xw.Book: it looks for the book in all app instances and
returns an error, should the same book be open in multiple instances. To connect to a book in the active app
instance, use xw.books and to refer to a specific app, use:

>>> app = xw.App() # or something like xw.apps[10559] for existing apps, get.
—the available PIDs via xw.apps.keys()
>>> app.books['Bookl"']

Note that you usually should use App as a context manager as this will make sure that the Excel instance is
closed and cleaned up again properly:

with xw.App() as app:
book = app.books['Bookl']

xw.Book xw.books
New book xw.Book () xw.books.add ()
Unsaved book xw.Book ('Bookl"') xw.books["'Bookl']
Book by | xw.Book(r'C:/path/to/file. xw.books.open(r'C: /path/to/file.
(ful)name xlsx") xlsx")

Note: When specifying file paths on Windows, you should either use raw strings by putting an r in front of
the string or use double back-slashes like so: C:\\path\\to\\file.x1sx.

11
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4.2 Excel to Python (RunPython)

To reference the calling book when using RunPython in VBA, use xw.Book.caller(), see Call Python
with “RunPython”. Check out the section about Debugging to see how you can call a script from both
sides, Python and Excel, without the need to constantly change between xw.Book.caller() and one of the
methods explained above.

4.3 User Defined Functions (UDFs)

Unlike RunPython, UDFs don’t need a call to xw.Book.caller(), see User Defined Functions (UDFs).
You’ll usually use the caller argument which returns the xlwings range object from where you call the
function.
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CHAPTER
FIVE

SYNTAX OVERVIEW

The xlwings object model is very similar to the one used by VBA.

All code samples below depend on the following import:

>>> import xlwings as xw

5.1 Active Objects

# Active app (i.e. Excel instance)
>>> app = XW.apps.active

# Active book
>>> wb = xw.books.active # in active app
>>> Wb = app.books.active # in specific app

# Active sheet
>>> sheet = xw.sheets.active # in active book
>>> sheet = wb.sheets.active # in specific book

A Range can be instantiated with A1 notation, a tuple of Excel’s 1-based indices, or a named range:

import xlwings as xw
sheetl = xw.Book("MyBook.xlsx").sheets[0]

sheetl.range("Al1")
sheetl.range("A1:C3")
sheetl.range((1,1))
sheetl.range((1,1), (3,3))
sheetl.range(''NamedRange')

# Or using index/slice notation
sheet1["A1"]

sheetl1["A1:C3"]

sheetl1[0, 0]

(continues on next page)
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(continued from previous page)

sheetl1[0:4, 0:4]
sheet1["NamedRange"]

5.2 Full qualification

Round brackets follow Excel’s behavior (i.e. 1-based indexing), while square brackets use Python’s 0-based
indexing/slicing. As an example, the following expressions all reference the same range:

xw.apps[763] .books[0] .sheets[0] .range('Al")
xw.apps(10559) .books (1) .sheets(1l) .range('Al")

xw.apps[763] .books[ 'Bookl'].sheets['Sheetl'].range('Al")
xw.apps(10559) .books('Bookl') .sheets('Sheetl').range('Al")

Note that the apps keys are different for you as they are the process IDs (PID). You can get the list of your
PIDs via xw.apps.keys(Q).

5.3 App context manager

If you want to open a new Excel instance via App (), you usually should use App as a context manager as this
will make sure that the Excel instance is closed and cleaned up again properly:

with xw.App() as app:
book = app.books['Bookl']

5.4 Range indexing/slicing

Range objects support indexing and slicing, a few examples:

>>> myrange = xw.Book().sheets[0].range('A1:D5")
>>> myrange[0, 0]
<Range [Workbookl]Sheetl!$A$1>
>>> myrange[1]
<Range [Workbookl]Sheetl1!$B$1>
>>> myrangel[:, 3:]
<Range [Workbookl]Sheet1!$D$1:$D$5>
>>> myrange[1:3, 1:3]
<Range [Workbookl]Sheet1!$B$2:$C$3>
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5.5 Range Shortcuts

Sheet objects offer a shortcut for range objects by using index/slice notation on the sheet object. This evaluates
to either sheet.range or sheet.cells depending on whether you pass a string or indices/slices:

>>> sheet = xw.Book().sheets['Sheetl']
>>> sheet['Al']

<Range [Bookl]Sheetl!$A$1>

>>> sheet['Al:B5']

<Range [Bookl]Sheetl!$A$1:$B$5>

>>> sheet[0, 1]

<Range [Bookl1]Sheetl!$B$1>

>>> sheet[:10, :10]

<Range [Bookl]Sheetl!$A$1:$1$10>

5.6 Object Hierarchy

The following shows an example of the object hierarchy, i.e. how to get from an app to a range object and all
the way back:

>>> myrange = xw.apps[10559].books[0].sheets[0].range('Al"')
>>> myrange.sheet.book.app
<Excel App 10559>

5.5. Range Shortcuts 15
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CHAPTER
SIX

DATA STRUCTURES TUTORIAL

This tutorial gives you a quick introduction to the most common use cases and default behaviour of xlwings
when reading and writing values. For an in-depth documentation of how to control the behavior using the
options method, have a look at Converters and Options.

All code samples below depend on the following import:

>>> import xlwings as xw

6.1 Single Cells

Single cells are by default returned either as float, unicode, None or datetime objects, depending on
whether the cell contains a number, a string, is empty or represents a date:

>>> import datetime as dt

>>> sheet = xw.Book().sheets[0]

>>> sheet['Al'].value =1

>>> sheet['Al'].value

1.0

>>> sheet['A2'].value = 'Hello'

>>> sheet['A2'].value

'Hello'

>>> sheet['A3'].value is None

True

>>> sheet['A4'].value = dt.datetime(2000, 1, 1)
>>> sheet['A4'].value
datetime.datetime (2000, 1, 1, 0, 0)

17
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6.2 Lists

 1dlists: Ranges that represent rows or columns in Excel are returned as simple lists, which means that
once they are in Python, you’ve lost the information about the orientation. If that is an issue, the next
point shows you how to preserve this info:

>>> sheet = xw.Book().sheets[0]

>>> sheet['Al'].value = [[1],[2]1,[3]1,[4]1,[5]] # Column orientation (nested.
—1ist)

>>> sheet['Al:A5'].value

[1.0, 2.0, 3.0, 4.0, 5.0]

>>> sheet['Al'].value = [1, 2, 3, 4, 5]

>>> sheet['Al:E1'].value

[1.0, 2.0, 3.0, 4.0, 5.0]

To force a single cell to arrive as list, use:

>>> sheet['Al'].options(ndim=1).value
[1.0]

Note: To write a list in column orientation to Excel, use transpose: sheet.range('Al').
options(transpose=True).value = [1,2,3,4]

 2d lists: If the row or column orientation has to be preserved, set ndim in the Range options. This will
return the Ranges as nested lists (“2d lists™):

>>> sheet['Al:A5'].options(ndim=2) .value
[[1.0], [2.0], [3.0], [4.0], [5.0]]

>>> sheet['Al:E1'].options(ndim=2) .value
[[1.0, 2.0, 3.0, 4.0, 5.0]1]

» 2 dimensional Ranges are automatically returned as nested lists. When assigning (nested) lists to a
Range in Excel, it’s enough to just specify the top left cell as target address. This sample also makes
use of index notation to read the values back into Python:

>>> sheet['Al10'].value = [['Foo 1', 'Foo 2', 'Foo 3'], [10, 20, 30]]
>>> sheet.range((10,1),(11,3)) .value
[['Foo 1', 'Foo 2', 'Foo 3'], [10.0, 20.0, 30.0]]

Note: Try to minimize the number of interactions with Excel. It is always more efficient to
do sheet.range('Al').value = [[1,2],[3,4]] than sheet.range('Al').value = [1, 2] and
sheet.range('A2').value = [3, 4].
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6.3 Range expanding

You can get the dimensions of Excel Ranges dynamically through either the method expand or through the
expand keyword in the options method. While expand gives back an expanded Range object, options are
only evaluated when accessing the values of a Range. The difference is best explained with an example:

>>> sheet = xw.Book() .sheets[0]

>>> sheet['Al'].value = [[1,2], [3,4]1]

>>> rangel = sheet['Al'].expand('table') # or just .expand()
>>> range2 = sheet['Al'].options(expand="table")
>>> rangel.value

[[1.0, 2.0], [3.0, 4.0]]

>>> range2.value

[[1.0, 2.0], [3.0, 4.0]]

>>> sheet['A3"'].value = [5, 6]

>>> rangel.value

[[1.0, 2.0], [3.0, 4.0]]

>>> range2.value

[[1.0, 2.0], [3.0, 4.0], [5.0, 6.0]]

"table' expandsto 'down' and 'right', the other available options which can be used for column or row
only expansion, respectively.

Note: Using expand() together with a named Range as top left cell gives you a flexible setup in Excel: You
can move around the table and change its size without having to adjust your code, e.g. by using something
like sheet.range('NamedRange') .expand() .value.

6.4 NumPy arrays

NumPy arrays work similar to nested lists. However, empty cells are represented by nan instead of None. If
you want to read in a Range as array, set convert=np.array in the options method

>>> import numpy as np
>>> sheet = xw.Book().sheets[0]
>>> sheet['Al'].value = np.eye(3)
>>> sheet['Al'].options(np.array, expand='table').value
array([[ 1., ©0., 0.],
[ 0., 1., ©0.],
[ 0., 0., 1.1

6.3. Range expanding 19
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6.5 Pandas DataFrames

>>> sheet = xw.Book().sheets[0]
>>> df = pd.DataFrame([[1.1, 2.2], [3.3, None]], columns=['one', 'two'])
>>> df

one two
0 1.1 2.2
1 3.3 NaN

>>> sheet['Al'].value = df
>>> sheet['A1:C3'].options(pd.DataFrame) .value

one two
0 1.1 2.2
1 3.3 NaN

# options: work for reading and writing
>>> sheet['A5'].options(index=False).value = df
>>> sheet['A9'].options(index=False, header=False).value = df

6.6 Pandas Series

>>> import pandas as pd

>>> import numpy as np

>>> sheet = xw.Book().sheets[0]

>>> s = pd.Series([1.1, 3.3, 5., np.nan, 6., 8.], name='myseries')
>>> s

0 1.1
1 3.3
2 5.0
3 NaN
4 6.0
5 8.0

Name: myseries, dtype: float64

>>> sheet['Al'].value = s

>>> sheet['A1:B7'].options(pd.Series).value
1.1

3.3

5.0

NaN

6.0

8.0

Name: myseries, dtype: float64

v W N R

Note: You only need to specify the top left cell when writing a list, a NumPy array or a Pandas DataFrame
to Excel, e.g.: sheet['Al'].value = np.eye(10)

20 Chapter 6. Data Structures Tutorial




xlwings - Make Excel Fly!, Release dev

6.7 Chunking: Read/Write big DataFrames etc.

When you read and write from or to big ranges, you may have to chunk them or you will hit a timeout or a
memory error. The ideal chunksize will depend on your system and size of the array, so you will have to
try out a few different chunksizes to find one that works well:

import pandas as pd

import numpy as np

sheet = xw.Book().sheets[0]

data = np.arange(75_000 * 20).reshape(75_000, 20)
df = pd.DataFrame(data=data)
sheet['Al'].options(chunksize=10_000).value = df

And the same for reading:

# As DataFrame

df = sheet['Al'].expand().options(pd.DataFrame, chunksize=10_000).value
# As list of list

df = sheet['Al'].expand().options(chunksize=10_000) .value

6.7. Chunking: Read/Write big DataFrames etc. 21
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CHAPTER
SEVEN

ADD-IN & SETTINGS

File Home Insert Page Layout Formulas Data Review View Developer Help xlwings
D Interpreter: Conda Path: ﬁ UDF Modules: RunPython: Use UDF Server
PYTHONPATH: Conda Env: ! + Debug UDFs Show Console
mpo
main Functions < Restart UDF Server Version: dev
Python Conda User Defined Functions (UDFs) Advanced

The xIwings add-in is the preferred way to be able to use the Run main button, RunPython or UDFs. Note
that you don’t need an add-in if you just want to manipulate Excel by running a Python script.

Note: The ribbon of the add-in is compatible with Excel >= 2007 on Windows and >= 2016 on macOS. On
macOS, all UDF related functionality is not available.

Note: The add-in is password protected with the password x1lwings. For debugging or to add new exten-
sions, you need to unprotect it. Alternatively, you can also install the add-in via x1lwings addin install
--unprotected.

7.1 Run main

New in version 0.16.0.

The Run main button is the easiest way to run your Python code: It runs a function called main in a Python
module that has the same name as your workbook. This allows you to save your workbook as x1sx without
enabling macros. The x1wings quickstart command will create a workbook that will automatically work
with the Run button.
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7.2 Installation

To install the add-in, use the command line client:

xlwings addin install

Technically, this copies the add-in from Python’s installation directory to Excel’s XLSTART folder. Then,
to use RunPython or UDFs in a workbook, you need to set a reference to x1wings in the VBA editor, see
screenshot (Windows: Tools > References. .., Mac: it’s on the lower left corner of the VBA editor).
Note that when you create a workbook via x1lwings quickstart, the reference should already be set.

References - VBAProject X
Available References: OK
v