

    
      
          
            
  


UpSetPlot documentation
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This is another Python implementation of UpSet plots by Lex et al. [Lex2014].
UpSet plots are used to visualise set overlaps; like Venn diagrams but
more readable. Documentation is at https://upsetplot.readthedocs.io.

This upsetplot library tries to provide a simple interface backed by an
extensible, object-oriented design.

There are many ways to represent the categorisation of data, as covered in
our Data Format Guide [https://upsetplot.readthedocs.io/en/stable/formats.html].

Our internal input format uses a pandas.Series [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.Series.html#pandas.Series] containing counts
corresponding to subset sizes, where each subset is an intersection of named
categories.  The index of the Series indicates which rows pertain to which
categories, by having multiple boolean indices, like example in the
following:

>>> from upsetplot import generate_counts
>>> example = generate_counts()
>>> example
cat0   cat1   cat2
False  False  False      56
              True      283
       True   False    1279
              True     5882
True   False  False      24
              True       90
       True   False     429
              True     1957
Name: value, dtype: int64





Then:

>>> from upsetplot import plot
>>> plot(example)  
>>> from matplotlib import pyplot
>>> pyplot.show()  





makes:

[image: _images/sphx_glr_plot_generated_0011.png]
This plot shows the cardinality of every category combination seen in our data.
The leftmost column counts items absent from any category. The next three
columns count items only in cat1, cat2 and cat3 respectively, with
following columns showing cardinalities for items in each combination of
exactly two named sets. The rightmost column counts items in all three sets.


Rotation

We call the above plot style “horizontal” because the category intersections
are presented from left to right.  Vertical plots [http://upsetplot.readthedocs.io/en/latest/auto_examples/plot_vertical.html]
are also supported!

[image: _images/sphx_glr_plot_vertical_0011.png]
 [http://upsetplot.readthedocs.io/en/latest/auto_examples/plot_vertical.html]

Distributions

Providing a DataFrame rather than a Series as input allows us to expressively
plot the distribution of variables [http://upsetplot.readthedocs.io/en/latest/auto_examples/plot_boston.html]
in each subset.

[image: _images/sphx_glr_plot_boston_0011.png]
 [http://upsetplot.readthedocs.io/en/latest/auto_examples/plot_boston.html]

Loading datasets

While the dataset above is randomly generated, you can prepare your own dataset
for input to upsetplot.  A helpful tool is from_memberships, which allows
us to reconstruct the example above by indicating each data point’s category
membership:

>>> from upsetplot import from_memberships
>>> example = from_memberships(
...     [[],
...      ['cat2'],
...      ['cat1'],
...      ['cat1', 'cat2'],
...      ['cat0'],
...      ['cat0', 'cat2'],
...      ['cat0', 'cat1'],
...      ['cat0', 'cat1', 'cat2'],
...      ],
...      data=[56, 283, 1279, 5882, 24, 90, 429, 1957]
... )
>>> example
cat0   cat1   cat2
False  False  False      56
              True      283
       True   False    1279
              True     5882
True   False  False      24
              True       90
       True   False     429
              True     1957
dtype: int64





See also from_contents, another way to describe categorised data, and
from_indicators which allows each category to be indicated by a column in
the data frame (or a function of the column’s data such as whether it is a
missing value).


Installation

To install the library, you can use pip:

$ pip install upsetplot





Installation requires:


	pandas


	matplotlib >= 2.0


	seaborn to use UpSet.add_catplot




It should then be possible to:

>>> import upsetplot





in Python.



Why an alternative to py-upset?

Probably for petty reasons. It appeared py-upset [https://github.com/ImSoErgodic/py-upset] was not being maintained.  Its
input format was undocumented, inefficient and, IMO, inappropriate.  It did not
facilitate showing plots of each subset’s distribution as in Lex et al’s work
introducing UpSet plots. Nor did it include the horizontal bar plots
illustrated there. It did not support Python 2. I decided it would be easier to
construct a cleaner version than to fix it.
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Examples

Introductory examples for upsetplot.


[image: ../_images/sphx_glr_plot_missingness_thumb.png]

Plot the distribution of missing values








[image: ../_images/sphx_glr_plot_vertical_thumb.png]

Vertical orientation








[image: ../_images/sphx_glr_plot_generated_thumb.png]

Plotting with generated data








[image: ../_images/sphx_glr_plot_hide_thumb.png]

Hiding subsets based on size or degree








[image: ../_images/sphx_glr_plot_sizing_thumb.png]

Customising element size and figure size








[image: ../_images/sphx_glr_plot_discrete_thumb.png]

Plotting discrete variables as stacked bar charts








[image: ../_images/sphx_glr_plot_theming_thumb.png]

Changing Plot Colors








[image: ../_images/sphx_glr_plot_highlight_thumb.png]

Highlighting selected subsets








[image: ../_images/sphx_glr_plot_boston_thumb.png]

Above-average features in Boston










Download all examples in Python source code: auto_examples_python.zip




Download all examples in Jupyter notebooks: auto_examples_jupyter.zip





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Plot the distribution of missing values

UpSet plots are often used to show which variables are missing together.

Passing a callable indicators=pd.isna to from_indicators() is
an easy way to categorise a record by the variables that are missing in it.

[image: ../_images/sphx_glr_plot_missingness_001.png]
from matplotlib import pyplot as plt
import pandas as pd
from upsetplot import plot, from_indicators

TITANIC_URL = 'https://raw.githubusercontent.com/datasciencedojo/datasets/master/titanic.csv'  # noqa
data = pd.read_csv(TITANIC_URL)

plot(from_indicators(indicators=pd.isna, data=data), show_counts=True)
plt.show()





Total running time of the script: ( 0 minutes  0.383 seconds)



Download Python source code: plot_missingness.py




Download Jupyter notebook: plot_missingness.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Vertical orientation

This illustrates the effect of orientation=’vertical’.

from matplotlib import pyplot as plt
from upsetplot import generate_counts, plot

example = generate_counts()
plot(example, orientation='vertical')
plt.suptitle('A vertical plot')
plt.show()





[image: ../_images/sphx_glr_plot_vertical_001.png]
plot(example, orientation='vertical', show_counts='%d')
plt.suptitle('A vertical plot with counts shown')
plt.show()





[image: ../_images/sphx_glr_plot_vertical_002.png]
plot(example, orientation='vertical', show_counts='%d', show_percentages=True)
plt.suptitle('With counts and percentages shown')
plt.show()





[image: ../_images/sphx_glr_plot_vertical_003.png]
Total running time of the script: ( 0 minutes  0.819 seconds)



Download Python source code: plot_vertical.py




Download Jupyter notebook: plot_vertical.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Plotting with generated data

This example illustrates basic plotting functionality using generated data.

from matplotlib import pyplot as plt
from upsetplot import generate_counts, plot

example = generate_counts()
print(example)





Out:

cat0   cat1   cat2
False  False  False      56
              True      283
       True   False    1279
              True     5882
True   False  False      24
              True       90
       True   False     429
              True     1957
Name: value, dtype: int64





plot(example)
plt.suptitle('Ordered by degree')
plt.show()





[image: ../_images/sphx_glr_plot_generated_001.png]
plot(example, sort_by='cardinality')
plt.suptitle('Ordered by cardinality')
plt.show()





[image: ../_images/sphx_glr_plot_generated_002.png]
plot(example, show_counts='%d')
plt.suptitle('With counts shown')
plt.show()





[image: ../_images/sphx_glr_plot_generated_003.png]
plot(example, show_counts='%d', show_percentages=True)
plt.suptitle('With counts and % shown')
plt.show()





[image: ../_images/sphx_glr_plot_generated_004.png]
Total running time of the script: ( 0 minutes  1.080 seconds)



Download Python source code: plot_generated.py




Download Jupyter notebook: plot_generated.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Hiding subsets based on size or degree

This illustrates the use of min_subset_size, max_subset_size,
min_degree or max_degree.

from matplotlib import pyplot as plt
from upsetplot import generate_counts, plot

example = generate_counts()

plot(example, show_counts=True)
plt.suptitle('Nothing hidden')
plt.show()





[image: ../_images/sphx_glr_plot_hide_001.png]
plot(example, show_counts=True, min_subset_size=100)
plt.suptitle('Small subsets hidden')
plt.show()





[image: ../_images/sphx_glr_plot_hide_002.png]
plot(example, show_counts=True, max_subset_size=500)
plt.suptitle('Large subsets hidden')
plt.show()





[image: ../_images/sphx_glr_plot_hide_003.png]
plot(example, show_counts=True, min_degree=2)
plt.suptitle('Degree <2 hidden')
plt.show()





[image: ../_images/sphx_glr_plot_hide_004.png]
plot(example, show_counts=True, max_degree=2)
plt.suptitle('Degree >2 hidden')
plt.show()





[image: ../_images/sphx_glr_plot_hide_005.png]
Total running time of the script: ( 0 minutes  1.327 seconds)



Download Python source code: plot_hide.py




Download Jupyter notebook: plot_hide.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Customising element size and figure size

This example illustrates controlling sizing within an UpSet plot.

from matplotlib import pyplot as plt
from upsetplot import generate_counts, plot

example = generate_counts()
print(example)

plot(example)
plt.suptitle('Defaults')
plt.show()





[image: ../_images/sphx_glr_plot_sizing_001.png]
Out:

cat0   cat1   cat2
False  False  False      56
              True      283
       True   False    1279
              True     5882
True   False  False      24
              True       90
       True   False     429
              True     1957
Name: value, dtype: int64





upsetplot uses a grid of square “elements” to display. Controlling the
size of these elements affects all components of the plot.

plot(example, element_size=40)
plt.suptitle('Increased element_size')
plt.show()





[image: ../_images/sphx_glr_plot_sizing_002.png]
When setting figsize explicitly, you then need to pass the figure to
plot, and use element_size=None for optimal sizing.

fig = plt.figure(figsize=(10, 3))
plot(example, fig=fig, element_size=None)
plt.suptitle('Setting figsize explicitly')
plt.show()





[image: ../_images/sphx_glr_plot_sizing_003.png]
Components in the plot can be resized by indicating how many elements
they should equate to.

plot(example, intersection_plot_elements=3)
plt.suptitle('Decreased intersection_plot_elements')
plt.show()





[image: ../_images/sphx_glr_plot_sizing_004.png]
plot(example, totals_plot_elements=5)
plt.suptitle('Increased totals_plot_elements')
plt.show()





[image: ../_images/sphx_glr_plot_sizing_005.png]
Total running time of the script: ( 0 minutes  1.323 seconds)



Download Python source code: plot_sizing.py




Download Jupyter notebook: plot_sizing.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Plotting discrete variables as stacked bar charts

Currently, a somewhat contrived example of add_stacked_bars.


	[image: ../_images/sphx_glr_plot_discrete_001.png]


	[image: ../_images/sphx_glr_plot_discrete_002.png]




import pandas as pd
from upsetplot import UpSet
from matplotlib import pyplot as plt
from matplotlib import cm

TITANIC_URL = 'https://raw.githubusercontent.com/datasciencedojo/datasets/master/titanic.csv'  # noqa
df = pd.read_csv(TITANIC_URL)
# Show UpSet on survival and first classs
df = df.set_index(df.Survived == 1).set_index(df.Pclass == 1, append=True)

upset = UpSet(df,
              intersection_plot_elements=0)  # disable the default bar chart
upset.add_stacked_bars(by="Sex", colors=cm.Pastel1,
                       title="Count by gender", elements=10)
upset.plot()
plt.suptitle("Gender for first class and survival on Titanic")
plt.show()


upset = UpSet(df, show_counts=True, orientation="vertical",
              intersection_plot_elements=0)
upset.add_stacked_bars(by="Sex", colors=cm.Pastel1,
                       title="Count by gender", elements=10)
upset.plot()
plt.suptitle("Same, but vertical, with counts shown")
plt.show()





Total running time of the script: ( 0 minutes  0.621 seconds)



Download Python source code: plot_discrete.py




Download Jupyter notebook: plot_discrete.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Changing Plot Colors

This example illustrates use of matplotlib and upsetplot color settings, aside
from matplotlib style sheets, which can control colors as well as grid lines,
fonts and tick display.

Upsetplot provides some color settings:


	facecolor: sets the color for intersection size bars, and for active
matrix dots. Defaults to white on a dark background, otherwise black.


	other_dots_color: sets the color for other (inactive) dots. Specify as a
color, or a float specifying opacity relative to facecolor.


	shading_color: sets the color odd rows. Specify as a color, or a float
specifying opacity relative to facecolor.




For an introduction to matplotlib theming see:


	Tutorial [https://matplotlib.org/stable/tutorials/introductory/customizing.html]


	Reference [https://matplotlib.org/stable/gallery/style_sheets/style_sheets_reference.html]




from matplotlib import pyplot as plt
from upsetplot import generate_counts, plot

example = generate_counts()

plot(example, facecolor="darkblue")
plt.suptitle('facecolor="darkblue"')
plt.show()





[image: ../_images/sphx_glr_plot_theming_001.png]
plot(example, facecolor="darkblue", shading_color="lightgray")
plt.suptitle('facecolor="darkblue", shading_color="lightgray"')
plt.show()





[image: ../_images/sphx_glr_plot_theming_002.png]
with plt.style.context('Solarize_Light2'):
    plot(example)
    plt.suptitle('matplotlib classic stylesheet')
    plt.show()





[image: ../_images/sphx_glr_plot_theming_003.png]
with plt.style.context('dark_background'):
    plot(example, show_counts=True)
    plt.suptitle('matplotlib dark_background stylesheet')
    plt.show()





[image: ../_images/sphx_glr_plot_theming_004.png]
with plt.style.context('dark_background'):
    plot(example, show_counts=True, shading_color=.15)
    plt.suptitle('matplotlib dark_background stylesheet, shading_color=.15')
    plt.show()





[image: ../_images/sphx_glr_plot_theming_005.png]
with plt.style.context('dark_background'):
    plot(example, show_counts=True, facecolor="red")
    plt.suptitle('matplotlib dark_background, facecolor="red"')
    plt.show()





[image: ../_images/sphx_glr_plot_theming_006.png]
with plt.style.context('dark_background'):
    plot(example, show_counts=True, facecolor="red", other_dots_color=.4,
         shading_color=.2)
    plt.suptitle('dark_background, red face, stronger other colors')
    plt.show()





[image: ../_images/sphx_glr_plot_theming_007.png]
Total running time of the script: ( 0 minutes  1.860 seconds)



Download Python source code: plot_theming.py




Download Jupyter notebook: plot_theming.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Highlighting selected subsets

Demonstrates use of the style_subsets method to mark some subsets as
different.

from matplotlib import pyplot as plt
from upsetplot import generate_counts, UpSet

example = generate_counts()





Subsets can be styled by the categories present in them, and a legend
can be optionally generated.

upset = UpSet(example)
upset.style_subsets(present=["cat1", "cat2"],
                    facecolor="blue",
                    label="special")
upset.plot()
plt.suptitle("Paint blue subsets including both cat1 and cat2; show a legend")
plt.show()





[image: ../_images/sphx_glr_plot_highlight_001.png]
… or styling can be applied by the categories absent in a subset.

upset = UpSet(example, orientation="vertical")
upset.style_subsets(present="cat2", absent="cat1", edgecolor="red",
                    linewidth=2)
upset.plot()
plt.suptitle("Border for subsets including cat2 but not cat1")
plt.show()





[image: ../_images/sphx_glr_plot_highlight_002.png]
… or their size or degree.

upset = UpSet(example)
upset.style_subsets(min_subset_size=1000,
                    facecolor="lightblue", hatch="xx",
                    label="big")
upset.plot()
plt.suptitle("Hatch subsets with size >1000")
plt.show()





[image: ../_images/sphx_glr_plot_highlight_003.png]
Multiple stylings can be applied with different criteria in the same
plot.

upset = UpSet(example, facecolor="gray")
upset.style_subsets(present="cat0", label="Contains cat0", facecolor="blue")
upset.style_subsets(present="cat1", label="Contains cat1", hatch="xx")
upset.style_subsets(present="cat2", label="Contains cat2", edgecolor="red")

# reduce legend size:
params = {'legend.fontsize': 8}
with plt.rc_context(params):
    upset.plot()
plt.suptitle("Styles for every category!")
plt.show()





[image: ../_images/sphx_glr_plot_highlight_004.png]
Total running time of the script: ( 0 minutes  1.117 seconds)



Download Python source code: plot_highlight.py




Download Jupyter notebook: plot_highlight.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Note

Click here to download the full example code




Above-average features in Boston

Explore above-average neighborhood characteristics in the Boston dataset.

Here we take some features correlated with house price, and look at the
distribution of median house price when each of these features is above
average.

The most correlated features are:


	ZN

	proportion of residential land zoned for lots over 25,000 sq.ft.



	CHAS

	Charles River dummy variable (= 1 if tract bounds river; 0 otherwise)



	RM

	average number of rooms per dwelling



	DIS

	weighted distances to five Boston employment centres



	B

	1000(Bk - 0.63)^2 where Bk is the proportion of blacks by town





This kind of dataset analysis may not be a practical use of UpSet, but helps
to illustrate the UpSet.add_catplot() feature.

import pandas as pd
from sklearn.datasets import load_boston
from matplotlib import pyplot as plt
from upsetplot import UpSet

# Load the dataset into a DataFrame
boston = load_boston()
boston_df = pd.DataFrame(boston.data, columns=boston.feature_names)

# Get five features most correlated with median house value
correls = boston_df.corrwith(pd.Series(boston.target),
                             method='spearman').sort_values()
top_features = correls.index[-5:]

# Get a binary indicator of whether each top feature is above average
boston_above_avg = boston_df > boston_df.median(axis=0)
boston_above_avg = boston_above_avg[top_features]
boston_above_avg = boston_above_avg.rename(columns=lambda x: x + '>')

# Make this indicator mask an index of boston_df
boston_df = pd.concat([boston_df, boston_above_avg],
                      axis=1)
boston_df = boston_df.set_index(list(boston_above_avg.columns))

# Also give us access to the target (median house value)
boston_df = boston_df.assign(median_value=boston.target)





# UpSet plot it!
upset = UpSet(boston_df, subset_size='count', intersection_plot_elements=3)
upset.add_catplot(value='median_value', kind='strip', color='blue')
upset.add_catplot(value='AGE', kind='strip', color='black')
upset.plot()
plt.title("UpSet with catplots, for orientation='horizontal'")
plt.show()





[image: ../_images/sphx_glr_plot_boston_001.png]
# And again in vertical orientation

upset = UpSet(boston_df, subset_size='count', intersection_plot_elements=3,
              orientation='vertical')
upset.add_catplot(value='median_value', kind='strip', color='blue')
upset.add_catplot(value='AGE', kind='strip', color='black')
upset.plot()
plt.title("UpSet with catplots, for orientation='vertical'")
plt.show()





[image: ../_images/sphx_glr_plot_boston_002.png]
Total running time of the script: ( 0 minutes  3.087 seconds)



Download Python source code: plot_boston.py




Download Jupyter notebook: plot_boston.ipynb





Gallery generated by Sphinx-Gallery [https://sphinx-gallery.github.io]




          

      

      

    

  

    
      
          
            
  


Data Format Guide

UpSetPlot fundamentally is about visualizing datapoints (or data aggregates) that are each assigned to one or more categories. Curiously, there are many ways to represent categories as data structures. Object 1 belongs to categories A and B and object 2 belongs to category B only, this information can be represented by:


	listing the memberships for each object, i.e. [["A", "B"],  # object 1    ["B"]]       # object 2


	listing the contents of each category, i.e. {"A": [1], "B": [1, 2]}


	using a boolean-valued indicator matrix (perhaps columns in a larger DataFrame), i.e. #  A      B   [[ True,  True ],  # object 1    [ False, True ]]  # object 2




Moreover, UpSetPlot aims to handle both of the following cases:


	where only aggregates (e.g. counts) of the values in each category subset are given; and


	there are data points with several attributes in each category subset, where these attributes can be visualized as well as aggregates.




This guide reviews the internal data format and alternative representations, but we recommend using the helper functions `from_memberships <api.html#upsetplot.from_memberships>`__, `from_contents <api.html#upsetplot.from_contents>`__ or `from_indicators <api.html#upsetplot.from_indicators>`__ depending on how it’s most convenient to express your data.


Internal data format

UpSetPlot internally works with data based on Pandas [https://pandas.pydata.org/] data structres: a Series when all you care about is counts, or a DataFrame when you’re interested in visualising additional properties of the data, such as with the UpSet.add_catplot method.

UpSetPlot expects the Series or DataFrame to have a MultiIndex as input, with this index being an indicator matrix. Specifically, each category is a level in the pandas.MultiIndex with boolean values.

Note: This internal data format may change in a future version since it is not efficient. Using the from_* methods will provide more stable compatibility with future releases.


Use Series as input

Below is a minimal example using Series as input:


[1]:






from upsetplot import generate_counts
example_counts = generate_counts()
example_counts








[1]:







cat0   cat1   cat2
False  False  False      56
              True      283
       True   False    1279
              True     5882
True   False  False      24
              True       90
       True   False     429
              True     1957
Name: value, dtype: int64






This is a pandas.Series with 3-level Multi-index. Each level is a Set: cat0, cat1, and cat2. Each row is a unique subset with boolean values in indices indicating memberships of each row. The value in each row indicates the number of observations in each subset. upsetplot will simply plot these numbers when supplied with a Series:


[2]:






from upsetplot import UpSet
plt = UpSet(example_counts).plot()












[image: _images/formats_8_0.png]




Alternatively, we can supply a Series with each observation in a row:


[3]:






from upsetplot import generate_samples
example_values = generate_samples().value
example_values








[3]:







cat0   cat1   cat2
False  True   True    1.652317
              True    1.510447
       False  True    1.584646
              True    1.279395
       True   True    2.338243
                        ...
              True    1.701618
              True    1.577837
True   True   True    1.757554
False  True   True    1.407799
True   True   True    1.709067
Name: value, Length: 10000, dtype: float64






In this case, we can use subset_size='count' to have upsetplot count the number of observations in each unique subset and plot them:


[4]:






from upsetplot import UpSet
plt = UpSet(example_values, subset_size='count').plot()












[image: _images/formats_12_0.png]




Or, we can weight each subset’s size by the series value:


[5]:






from upsetplot import UpSet
plt = UpSet(example_values, subset_size='sum', show_counts=True).plot()












[image: _images/formats_14_0.png]






Use DataFrame as input:

A DataFrame can also be used as input to carry additional information.


[6]:






from upsetplot import generate_samples
example_samples_df = generate_samples()
example_samples_df.head()








[6]:
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API Reference


Plotting


	
upsetplot.plot(data, fig=None, **kwargs)

	Make an UpSet plot of data on fig


	Parameters

	
	datapandas.Series or pandas.DataFrame

	Values for each set to plot.
Should have multi-index where each level is binary,
corresponding to set membership.
If a DataFrame, sum_over must be a string or False.



	figmatplotlib.figure.Figure, optional

	Defaults to a new figure.



	kwargs

	Other arguments for UpSet







	Returns

	
	subplotsdict of matplotlib.axes.Axes

	Keys are ‘matrix’, ‘intersections’, ‘totals’, ‘shading’














	
class upsetplot.UpSet(data, orientation='horizontal', sort_by='degree', sort_categories_by='cardinality', subset_size='auto', sum_over=None, min_subset_size=None, max_subset_size=None, min_degree=None, max_degree=None, facecolor='auto', other_dots_color=0.18, shading_color=0.05, with_lines=True, element_size=32, intersection_plot_elements=6, totals_plot_elements=2, show_counts='', show_percentages=False)

	Manage the data and drawing for a basic UpSet plot

Primary public method is plot().


	Parameters

	
	datapandas.Series or pandas.DataFrame

	Elements associated with categories (a DataFrame), or the size of each
subset of categories (a Series).
Should have MultiIndex where each level is binary,
corresponding to category membership.
If a DataFrame, sum_over must be a string or False.



	orientation{‘horizontal’ (default), ‘vertical’}

	If horizontal, intersections are listed from left to right.



	sort_by{‘cardinality’, ‘degree’, None}

	If ‘cardinality’, subset are listed from largest to smallest.
If ‘degree’, they are listed in order of the number of categories
intersected. If None, the order they appear in the data input is
used.


Changed in version 0.5: Setting None was added.





	sort_categories_by{‘cardinality’, None}

	Whether to sort the categories by total cardinality, or leave them
in the provided order.


New in version 0.3.





	subset_size{‘auto’, ‘count’, ‘sum’}

	Configures how to calculate the size of a subset. Choices are:


	‘auto’ (default)

	If data is a DataFrame, count the number of rows in each group,
unless sum_over is specified.
If data is a Series with at most one row for each group, use
the value of the Series. If data is a Series with more than one
row per group, raise a ValueError.



	‘count’

	Count the number of rows in each group.



	‘sum’

	Sum the value of the data Series, or the DataFrame field
specified by sum_over.







	sum_overstr or None

	If subset_size='sum' or 'auto', then the intersection size is the
sum of the specified field in the data DataFrame. If a Series, only
None is supported and its value is summed.



	min_subset_sizeint, optional

	Minimum size of a subset to be shown in the plot. All subsets with
a size smaller than this threshold will be omitted from plotting.
Size may be a sum of values, see subset_size.


New in version 0.5.





	max_subset_sizeint, optional

	Maximum size of a subset to be shown in the plot. All subsets with
a size greater than this threshold will be omitted from plotting.


New in version 0.5.





	min_degreeint, optional

	Minimum degree of a subset to be shown in the plot.


New in version 0.5.





	max_degreeint, optional

	Maximum degree of a subset to be shown in the plot.


New in version 0.5.





	facecolor‘auto’ or matplotlib color or float

	Color for bar charts and active dots. Defaults to black if
axes.facecolor is a light color, otherwise white.


Changed in version 0.6: Before 0.6, the default was ‘black’





	other_dots_colormatplotlib color or float

	Color for shading of inactive dots, or opacity (between 0 and 1)
applied to facecolor.


New in version 0.6.





	shading_colormatplotlib color or float

	Color for shading of odd rows in matrix and totals, or opacity (between
0 and 1) applied to facecolor.


New in version 0.6.





	with_linesbool

	Whether to show lines joining dots in the matrix, to mark multiple
categories being intersected.



	element_sizefloat or None

	Side length in pt. If None, size is estimated to fit figure



	intersection_plot_elementsint

	The intersections plot should be large enough to fit this many matrix
elements. Set to 0 to disable intersection size bars.


Changed in version 0.4: Setting to 0 is handled.





	totals_plot_elementsint

	The totals plot should be large enough to fit this many matrix
elements.



	show_countsbool or str, default=False

	Whether to label the intersection size bars with the cardinality
of the intersection. When a string, this formats the number.
For example, ‘%d’ is equivalent to True.



	show_percentagesbool, default=False

	Whether to label the intersection size bars with the percentage
of the intersection relative to the total dataset.
This may be applied with or without show_counts.


New in version 0.4.











Methods







	add_catplot(self, kind[, value, elements])

	Add a seaborn catplot over subsets when plot() is called.



	add_stacked_bars(self, by[, sum_over, …])

	Add a stacked bar chart over subsets when plot() is called.



	make_grid(self[, fig])

	Get a SubplotSpec for each Axes, accounting for label text width



	plot(self[, fig])

	Draw all parts of the plot onto fig or a new figure



	plot_intersections(self, ax)

	Plot bars indicating intersection size



	plot_matrix(self, ax)

	Plot the matrix of intersection indicators onto ax



	plot_totals(self, ax)

	Plot bars indicating total set size



	style_subsets(self[, present, absent, …])

	Updates the style of selected subsets’ bars and matrix dots












	plot_shading

	






	
add_catplot(self, kind, value=None, elements=3, **kw)

	Add a seaborn catplot over subsets when plot() is called.


	Parameters

	
	kindstr

	One of {“point”, “bar”, “strip”, “swarm”, “box”, “violin”, “boxen”}



	valuestr, optional

	Column name for the value to plot (i.e. y if
orientation=’horizontal’), required if data is a DataFrame.



	elementsint, default=3

	Size of the axes counted in number of matrix elements.



	**kwdict

	Additional keywords to pass to seaborn.catplot().

Our implementation automatically determines ‘ax’, ‘data’, ‘x’, ‘y’
and ‘orient’, so these are prohibited keys in kw.







	Returns

	
	None

	












	
add_stacked_bars(self, by, sum_over=None, colors=None, elements=3, title=None)

	Add a stacked bar chart over subsets when plot() is called.

Used to plot categorical variable distributions within each subset.


New in version 0.6.




	Parameters

	
	bystr

	Column name within the dataframe for color coding the stacked bars,
containing discrete or categorical values.



	sum_overstr, optional

	Ordinarily the bars will chart the size of each group. sum_over
may specify a column which will be summed to determine the size
of each bar.



	colorsMapping, list-like, str or callable, optional

	The facecolors to use for bars corresponding to each discrete
label, specified as one of:


	Mapping

	Maps from label to matplotlib-compatible color specification.



	list-like

	A list of matplotlib colors to apply to labels in order.



	str

	The name of a matplotlib colormap name.



	callable

	When called with the number of labels, this should return a
list-like of that many colors.  Matplotlib colormaps satisfy
this callable API.



	None

	Uses the matplotlib default colormap.







	elementsint, default=3

	Size of the axes counted in number of matrix elements.



	titlestr, optional

	The axis title labelling bar length.







	Returns

	
	None

	












	
make_grid(self, fig=None)

	Get a SubplotSpec for each Axes, accounting for label text width






	
plot(self, fig=None)

	Draw all parts of the plot onto fig or a new figure


	Parameters

	
	figmatplotlib.figure.Figure, optional

	Defaults to a new figure.







	Returns

	
	subplotsdict of matplotlib.axes.Axes

	Keys are ‘matrix’, ‘intersections’, ‘totals’, ‘shading’














	
plot_intersections(self, ax)

	Plot bars indicating intersection size






	
plot_matrix(self, ax)

	Plot the matrix of intersection indicators onto ax






	
plot_totals(self, ax)

	Plot bars indicating total set size






	
style_subsets(self, present=None, absent=None, min_subset_size=None, max_subset_size=None, min_degree=None, max_degree=None, facecolor=None, edgecolor=None, hatch=None, linewidth=None, linestyle=None, label=None)

	Updates the style of selected subsets’ bars and matrix dots

Parameters are either used to select subsets, or to style them with
attributes of matplotlib.patches.Patch [https://matplotlib.org/api/_as_gen/matplotlib.patches.Patch.html#matplotlib.patches.Patch], apart from label,
which adds a legend entry.


	Parameters

	
	presentstr or list of str, optional

	Category or categories that must be present in subsets for styling.



	absentstr or list of str, optional

	Category or categories that must not be present in subsets for
styling.



	min_subset_sizeint, optional

	Minimum size of a subset to be styled.



	max_subset_sizeint, optional

	Maximum size of a subset to be styled.



	min_degreeint, optional

	Minimum degree of a subset to be styled.



	max_degreeint, optional

	Maximum degree of a subset to be styled.



	facecolorstr or matplotlib color, optional

	Override the default UpSet facecolor for selected subsets.



	edgecolorstr or matplotlib color, optional

	Set the edgecolor for bars, dots, and the line between dots.



	hatchstr, optional

	Set the hatch. This will apply to intersection size bars, but not
to matrix dots.



	linewidthint, optional

	Line width in points for edges.



	linestylestr, optional

	Line style for edges.



	labelstr, optional

	If provided, a legend will be added



















Dataset loading and generation


	
upsetplot.from_contents(contents, data=None, id_column='id')

	Build data from category listings


	Parameters

	
	contentsMapping (or iterable over pairs) of strings to sets

	Keys are category names, values are sets of identifiers (int or
string).



	dataDataFrame, optional

	If provided, this should be indexed by the identifiers used in
Python Documentation contents [https://docs.python.org/3/contents.html].



	id_columnstr, default=’id’

	The column name to use for the identifiers in the output.







	Returns

	
	DataFrame

	data is returned with its index indicating category membership,
including a column named according to id_column.
If data is not given, the order of rows is not assured.









Notes

The order of categories in the output DataFrame is determined from
Python Documentation contents [https://docs.python.org/3/contents.html], which may have non-deterministic iteration order.

Examples

>>> from upsetplot import from_contents
>>> contents = {'cat1': ['a', 'b', 'c'],
...             'cat2': ['b', 'd'],
...             'cat3': ['e']}
>>> from_contents(contents)
                  id
cat1  cat2  cat3
True  False False  a
      True  False  b
      False False  c
False True  False  d
      False True   e
>>> import pandas as pd
>>> contents = {'cat1': [0, 1, 2],
...             'cat2': [1, 3],
...             'cat3': [4]}
>>> data = pd.DataFrame({'favourite': ['green', 'red', 'red',
...                                    'yellow', 'blue']})
>>> from_contents(contents, data=data)
                   id favourite
cat1  cat2  cat3
True  False False   0     green
      True  False   1       red
      False False   2       red
False True  False   3    yellow
      False True    4      blue










	
upsetplot.from_indicators(indicators, data=None)

	Load category membership indicated by a boolean indicator matrix

This loader also supports the case where the indicator columns can be
derived from data.


New in version 0.6.




	Parameters

	
	indicatorsDataFrame-like of booleans, Sequence of str, or callable

	Specifies the category indicators (boolean mask arrays) within
data, i.e. which records in data belong to which categories.

If a list of strings, these should be column names found in data
whose values are boolean mask arrays.

If a DataFrame, its columns should correspond to categories, and its
index should be a subset of those in data, values should be True
where a data record is in that category, and False or NA otherwise.

If callable, it will be applied to data after the latter is
converted to a Series or DataFrame.



	dataSeries-like or DataFrame-like, optional

	If given, the index of category membership is attached to this data.
It must have the same length as indicators.
If not given, the series will contain the value 1.







	Returns

	
	DataFrame or Series

	data is returned with its index indicating category membership.
It will be a Series if data is a Series or 1d numeric array or None.









Notes

Categories with indicators that are all False will be removed.

Examples

>>> import pandas as pd
>>> from upsetplot import from_indicators





Just indicators
>>> indicators = {“cat1”: [True, False, True, False],
…               “cat2”: [False, True, False, False],
…               “cat3”: [True, True, False, False]}
>>> from_indicators(indicators)
cat1   cat2   cat3
True   False  True     1.0
False  True   True     1.0
True   False  False    1.0
False  False  False    1.0
Name: ones, dtype: float64

Where indicators are included within data, specifying columns by name
>>> data = pd.DataFrame({“value”: [5, 4, 6, 4], **indicators})
>>> from_indicators([“cat1”, “cat3”], data=data)


value   cat1   cat2   cat3




cat1  cat3
True  True       5   True  False   True
False True       4  False   True   True
True  False      6   True  False  False
False False      4  False  False  False

Making indicators out of all boolean columns
>>> from_indicators(lambda data: data.select_dtypes(bool), data=data)


value   cat1   cat2   cat3




cat1  cat2  cat3
True  False True       5   True  False   True
False True  True       4  False   True   True
True  False False      6   True  False  False
False False False      4  False  False  False

Using a dataset with missing data, we can use missingness as an indicator
>>> data = pd.DataFrame({“val1”: [pd.NA, .7, pd.NA, .9],
…                      “val2”: [“male”, pd.NA, “female”, “female”],
…                      “val3”: [pd.NA, pd.NA, 23000, 78000]})
>>> from_indicators(pd.isna, data=data)


val1    val2   val3




val1  val2  val3
True  False True   <NA>    male   <NA>
False True  True    0.7    <NA>   <NA>
True  False False  <NA>  female  23000
False False False   0.9  female  78000






	
upsetplot.from_memberships(memberships, data=None)

	Load data where each sample has a collection of category names

The output should be suitable for passing to UpSet or plot.


	Parameters

	
	membershipssequence of collections of strings

	Each element corresponds to a data point, indicating the sets it is a
member of.  Each category is named by a string.



	dataSeries-like or DataFrame-like, optional

	If given, the index of category memberships is attached to this data.
It must have the same length as memberships.
If not given, the series will contain the value 1.







	Returns

	
	DataFrame or Series

	data is returned with its index indicating category membership.
It will be a Series if data is a Series or 1d numeric array.
The index will have levels ordered by category names.









Examples

>>> from upsetplot import from_memberships
>>> from_memberships([
...     ['cat1', 'cat3'],
...     ['cat2', 'cat3'],
...     ['cat1'],
...     []
... ])
cat1   cat2   cat3
True   False  True     1
False  True   True     1
True   False  False    1
False  False  False    1
Name: ones, dtype: ...
>>> # now with data:
>>> import numpy as np
>>> from_memberships([
...     ['cat1', 'cat3'],
...     ['cat2', 'cat3'],
...     ['cat1'],
...     []
... ], data=np.arange(12).reshape(4, 3))
                   0   1   2
cat1  cat2  cat3
True  False True   0   1   2
False True  True   3   4   5
True  False False  6   7   8
False False False  9  10  11










	
upsetplot.generate_counts(seed=0, n_samples=10000, n_categories=3)

	Generate artificial counts corresponding to set intersections


	Parameters

	
	seedint

	A seed for randomisation



	n_samplesint

	Number of samples to generate statistics over



	n_categoriesint

	Number of categories (named “cat0”, “cat1”, …) to generate







	Returns

	
	Series

	Counts indexed by boolean indicator mask for each category.










See also


	generate_samples

	Generates a DataFrame of samples that these counts are derived from.












	
upsetplot.generate_samples(seed=0, n_samples=10000, n_categories=3)

	Generate artificial samples assigned to set intersections


	Parameters

	
	seedint

	A seed for randomisation



	n_samplesint

	Number of samples to generate



	n_categoriesint

	Number of categories (named “cat0”, “cat1”, …) to generate







	Returns

	
	DataFrame

	Field ‘value’ is a weight or score for each element.
Field ‘index’ is a unique id for each element.
Index includes a boolean indicator mask for each category.

Note: Further fields may be added in future versions.










See also


	generate_counts

	Generates the counts for each subset of categories corresponding to these samples.
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Changelog


What’s new in version 0.6


	Added add_stacked_bars, similar to add_catplot but to add stacked bar
charts to show discrete variable distributions within each subset.
(#137 [https://github.com/jnothman/upsetplot/issues/137])


	Improved ability to control colors, and added a new example of same.
Parameters other_dots_color and shading_color were added.
facecolor will now default to white if
matplotlib.rcParams['axes.facecolor'] is dark. (#138 [https://github.com/jnothman/upsetplot/issues/138])


	Added style_subsets to colour intersection size bars and matrix
dots in the plot according to a specified query. (#152 [https://github.com/jnothman/upsetplot/issues/152])


	Added from_indicators to allow yet another data input format. This
allows category membership to be easily derived from a DataFrame, such as
when plotting missing values in the columns of a DataFrame. (#143 [https://github.com/jnothman/upsetplot/issues/143])






What’s new in version 0.5


	Support using input intersection order with sort_by=None (#133 [https://github.com/jnothman/upsetplot/issues/133]
with thanks to Brandon B [https://github.com/outlace]).


	Add parameters for filtering by subset size (with thanks to
Sichong Peng [https://github.com/SichongP]) and degree. (#134 [https://github.com/jnothman/upsetplot/issues/134])


	Fixed an issue where tick labels were not given enough space and overlapped
category totals. (#132 [https://github.com/jnothman/upsetplot/issues/132])


	Fixed an issue where our implementation of sort_by='degree' apparently
gave incorrect results for some inputs and versions of Pandas. (#134 [https://github.com/jnothman/upsetplot/issues/134])






What’s new in version 0.4.4


	Fixed a regresion which caused the first column to be hidden
(#125 [https://github.com/jnothman/upsetplot/issues/125])






What’s new in version 0.4.3


	Fixed issue with the order of catplots being reversed for vertical plots
(#122 [https://github.com/jnothman/upsetplot/issues/122] with thanks to Enrique Fernandez-Blanco [https://github.com/ennanco])


	Fixed issue with the x limits of vertical plots (#121 [https://github.com/jnothman/upsetplot/issues/121]).






What’s new in version 0.4.2


	Fixed large x-axis plot margins with high number of unique intersections
(#106 [https://github.com/jnothman/upsetplot/issues/106] with thanks to Yidi Huang [https://github.com/huangy6])






What’s new in version 0.4.1


	Fixed the calculation of percentage which was broken in 0.4.0. (#101 [https://github.com/jnothman/upsetplot/issues/101])






What’s new in version 0.4


	Added option to display both the absolute frequency and the percentage of
the total for each intersection and category. (#89 [https://github.com/jnothman/upsetplot/issues/89] with thanks to
Carlos Melus [https://github.com/maziello] and Aaron Rosenfeld [https://github.com/arosenfeld])


	Improved efficiency where there are many categories, but valid combinations
are sparse, if sort_by='degree'. (#82 [https://github.com/jnothman/upsetplot/issues/82])


	Permit truthy (not necessarily bool) values in index.
(#74 [https://github.com/jnothman/upsetplot/issues/74] with thanks to @ZaxR [https://github.com/ZaxR])


	intersection_plot_elements can now be set to 0 to hide the intersection
size plot when add_catplot is used. (#80 [https://github.com/jnothman/upsetplot/issues/80])






What’s new in version 0.3


	Added from_contents to provide an alternative, intuitive way of specifying
category membership of elements.


	To improve code legibility and intuitiveness, sum_over=False was deprecated
and a subset_size parameter was added.  It will have better default
handling of DataFrames after a short deprecation period.


	generate_data has been replaced with generate_counts and
generate_samples.


	Fixed the display of the “intersection size” label on plots, which had been
missing.


	Trying to improve nomenclature, upsetplot now avoids “set” to refer to the
top-level sets, which are now to be known as “categories”. This matches the
intuition that categories are named, logical groupings, as opposed to
“subsets”. To this end:


	generate_counts (formerly generate_data) now names its categories
“cat1”, “cat2” etc. rather than “set1”, “set2”, etc.


	the sort_sets_by parameter has been renamed to sort_categories_by and
will be removed in version 0.4.










What’s new in version 0.2.1


	Return a Series (not a DataFrame) from from_memberships if data is
1-dimensional.






What’s new in version 0.2


	Added from_memberships to allow a more convenient data input format.


	plot and UpSet now accept a pandas.DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html#pandas.DataFrame] as input, if the
sum_over parameter is also given.


	Added an add_catplot method to UpSet which adds Seaborn plots of set
intersection data to show more than just set size or total.


	Shading of subset matrix is continued through to totals.


	Added a show_counts option to show counts at the ends of bar plots.
(#5 [https://github.com/jnothman/upsetplot/issues/5])


	Defined _repr_html_ so that an UpSet object will render in Jupyter
notebooks.
(#36 [https://github.com/jnothman/upsetplot/issues/36])


	Fix a bug where an error was raised if an input set was empty.
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  Source code for upsetplot.data

from __future__ import print_function, division, absolute_import
from numbers import Number
import functools
import distutils
import warnings

import pandas as pd
import numpy as np


[docs]def generate_samples(seed=0, n_samples=10000, n_categories=3):
    """Generate artificial samples assigned to set intersections

    Parameters
    ----------
    seed : int
        A seed for randomisation
    n_samples : int
        Number of samples to generate
    n_categories : int
        Number of categories (named "cat0", "cat1", ...) to generate

    Returns
    -------
    DataFrame
        Field 'value' is a weight or score for each element.
        Field 'index' is a unique id for each element.
        Index includes a boolean indicator mask for each category.

        Note: Further fields may be added in future versions.

    See Also
    --------
    generate_counts : Generates the counts for each subset of categories
        corresponding to these samples.
    """
    rng = np.random.RandomState(seed)
    df = pd.DataFrame({'value': np.zeros(n_samples)})
    for i in range(n_categories):
        r = rng.rand(n_samples)
        df['cat%d' % i] = r > rng.rand()
        df['value'] += r

    df.reset_index(inplace=True)
    df.set_index(['cat%d' % i for i in range(n_categories)], inplace=True)
    return df



[docs]def generate_counts(seed=0, n_samples=10000, n_categories=3):
    """Generate artificial counts corresponding to set intersections

    Parameters
    ----------
    seed : int
        A seed for randomisation
    n_samples : int
        Number of samples to generate statistics over
    n_categories : int
        Number of categories (named "cat0", "cat1", ...) to generate

    Returns
    -------
    Series
        Counts indexed by boolean indicator mask for each category.

    See Also
    --------
    generate_samples : Generates a DataFrame of samples that these counts are
        derived from.
    """
    df = generate_samples(seed=seed, n_samples=n_samples,
                          n_categories=n_categories)
    return df.value.groupby(level=list(range(n_categories))).count()



def generate_data(seed=0, n_samples=10000, n_sets=3, aggregated=False):
    warnings.warn('generate_data was replaced by generate_counts in version '
                  '0.3 and will be removed in version 0.4.',
                  DeprecationWarning)
    if aggregated:
        return generate_counts(seed=seed, n_samples=n_samples,
                               n_categories=n_sets)
    else:
        return generate_samples(seed=seed, n_samples=n_samples,
                                n_categories=n_sets)['value']


[docs]def from_indicators(indicators, data=None):
    """Load category membership indicated by a boolean indicator matrix

    This loader also supports the case where the indicator columns can be
    derived from `data`.

    .. versionadded:: 0.6

    Parameters
    ----------
    indicators : DataFrame-like of booleans, Sequence of str, or callable
        Specifies the category indicators (boolean mask arrays) within
        ``data``, i.e. which records in ``data`` belong to which categories.

        If a list of strings, these should be column names found in ``data``
        whose values are boolean mask arrays.

        If a DataFrame, its columns should correspond to categories, and its
        index should be a subset of those in ``data``, values should be True
        where a data record is in that category, and False or NA otherwise.

        If callable, it will be applied to ``data`` after the latter is
        converted to a Series or DataFrame.

    data : Series-like or DataFrame-like, optional
        If given, the index of category membership is attached to this data.
        It must have the same length as `indicators`.
        If not given, the series will contain the value 1.

    Returns
    -------
    DataFrame or Series
        `data` is returned with its index indicating category membership.
        It will be a Series if `data` is a Series or 1d numeric array or None.

    Notes
    -----
    Categories with indicators that are all False will be removed.

    Examples
    --------
    >>> import pandas as pd
    >>> from upsetplot import from_indicators

    Just indicators
    >>> indicators = {"cat1": [True, False, True, False],
    ...               "cat2": [False, True, False, False],
    ...               "cat3": [True, True, False, False]}
    >>> from_indicators(indicators)
    cat1   cat2   cat3
    True   False  True     1.0
    False  True   True     1.0
    True   False  False    1.0
    False  False  False    1.0
    Name: ones, dtype: float64

    Where indicators are included within data, specifying columns by name
    >>> data = pd.DataFrame({"value": [5, 4, 6, 4], **indicators})
    >>> from_indicators(["cat1", "cat3"], data=data)
                 value   cat1   cat2   cat3
    cat1  cat3
    True  True       5   True  False   True
    False True       4  False   True   True
    True  False      6   True  False  False
    False False      4  False  False  False

    Making indicators out of all boolean columns
    >>> from_indicators(lambda data: data.select_dtypes(bool), data=data)
                       value   cat1   cat2   cat3
    cat1  cat2  cat3
    True  False True       5   True  False   True
    False True  True       4  False   True   True
    True  False False      6   True  False  False
    False False False      4  False  False  False

    Using a dataset with missing data, we can use missingness as an indicator
    >>> data = pd.DataFrame({"val1": [pd.NA, .7, pd.NA, .9],
    ...                      "val2": ["male", pd.NA, "female", "female"],
    ...                      "val3": [pd.NA, pd.NA, 23000, 78000]})
    >>> from_indicators(pd.isna, data=data)
                       val1    val2   val3
    val1  val2  val3
    True  False True   <NA>    male   <NA>
    False True  True    0.7    <NA>   <NA>
    True  False False  <NA>  female  23000
    False False False   0.9  female  78000
    """
    if data is not None:
        data = _convert_to_pandas(data)

    if callable(indicators):
        if data is None:
            raise ValueError("data must be provided when indicators is "
                             "callable")
        indicators = indicators(data)

    try:
        indicators[0]
    except Exception:
        pass
    else:
        if isinstance(indicators[0], (str, int)):
            if data is None:
                raise ValueError("data must be provided when indicators are "
                                 "specified as a list of columns")
            if isinstance(indicators, tuple):
                raise ValueError("indicators as tuple is not supported")
            # column array
            indicators = data[indicators]

    indicators = pd.DataFrame(indicators).fillna(False).infer_objects()
    # drop all-False (should we be dropping all-True also? making an option?)
    indicators = indicators.loc[:, indicators.any(axis=0)]

    if not all(dtype.kind == 'b' for dtype in indicators.dtypes):
        raise ValueError('The indicators must all be boolean')

    if data is not None:
        if not (isinstance(indicators.index, pd.RangeIndex)
                and indicators.index[0] == 0
                and indicators.index[-1] == len(data) - 1):
            # index is specified on indicators. Need to align it to data
            if not indicators.index.isin(data.index).all():
                raise ValueError("If indicators.index is not the default, "
                                 "all its values must be present in "
                                 "data.index")
            indicators = indicators.reindex(index=data.index, fill_value=False)
    else:
        data = pd.Series(np.ones(len(indicators)), name="ones")

    indicators.set_index(list(indicators.columns), inplace=True)
    data.index = indicators.index

    return data



def _convert_to_pandas(data, copy=True):
    is_series = False
    if hasattr(data, 'loc'):
        if copy:
            data = data.copy(deep=False)
        is_series = data.ndim == 1
    elif len(data):
        try:
            is_series = isinstance(data[0], Number)
        except KeyError:
            is_series = False
    if is_series:
        data = pd.Series(data)
    else:
        data = pd.DataFrame(data)
    return data


[docs]def from_memberships(memberships, data=None):
    """Load data where each sample has a collection of category names

    The output should be suitable for passing to `UpSet` or `plot`.

    Parameters
    ----------
    memberships : sequence of collections of strings
        Each element corresponds to a data point, indicating the sets it is a
        member of.  Each category is named by a string.
    data : Series-like or DataFrame-like, optional
        If given, the index of category memberships is attached to this data.
        It must have the same length as `memberships`.
        If not given, the series will contain the value 1.

    Returns
    -------
    DataFrame or Series
        `data` is returned with its index indicating category membership.
        It will be a Series if `data` is a Series or 1d numeric array.
        The index will have levels ordered by category names.

    Examples
    --------
    >>> from upsetplot import from_memberships
    >>> from_memberships([
    ...     ['cat1', 'cat3'],
    ...     ['cat2', 'cat3'],
    ...     ['cat1'],
    ...     []
    ... ])
    cat1   cat2   cat3
    True   False  True     1
    False  True   True     1
    True   False  False    1
    False  False  False    1
    Name: ones, dtype: ...
    >>> # now with data:
    >>> import numpy as np
    >>> from_memberships([
    ...     ['cat1', 'cat3'],
    ...     ['cat2', 'cat3'],
    ...     ['cat1'],
    ...     []
    ... ], data=np.arange(12).reshape(4, 3))
                       0   1   2
    cat1  cat2  cat3
    True  False True   0   1   2
    False True  True   3   4   5
    True  False False  6   7   8
    False False False  9  10  11
    """
    df = pd.DataFrame([{name: True for name in names}
                       for names in memberships])
    for set_name in df.columns:
        if not hasattr(set_name, 'lower'):
            raise ValueError('Category names should be strings')
    if df.shape[1] == 0:
        raise ValueError('Require at least one category. None were found.')
    df.sort_index(axis=1, inplace=True)
    df.fillna(False, inplace=True)
    df = df.astype(bool)
    df.set_index(list(df.columns), inplace=True)
    if data is None:
        return df.assign(ones=1)['ones']

    data = _convert_to_pandas(data)
    if len(data) != len(df):
        raise ValueError('memberships and data must have the same length. '
                         'Got len(memberships) == %d, len(data) == %d'
                         % (len(memberships), len(data)))
    data.index = df.index
    return data



[docs]def from_contents(contents, data=None, id_column='id'):
    """Build data from category listings

    Parameters
    ----------
    contents : Mapping (or iterable over pairs) of strings to sets
        Keys are category names, values are sets of identifiers (int or
        string).
    data : DataFrame, optional
        If provided, this should be indexed by the identifiers used in
        `contents`.
    id_column : str, default='id'
        The column name to use for the identifiers in the output.

    Returns
    -------
    DataFrame
        `data` is returned with its index indicating category membership,
        including a column named according to id_column.
        If data is not given, the order of rows is not assured.

    Notes
    -----
    The order of categories in the output DataFrame is determined from
    `contents`, which may have non-deterministic iteration order.

    Examples
    --------
    >>> from upsetplot import from_contents
    >>> contents = {'cat1': ['a', 'b', 'c'],
    ...             'cat2': ['b', 'd'],
    ...             'cat3': ['e']}
    >>> from_contents(contents)
                      id
    cat1  cat2  cat3
    True  False False  a
          True  False  b
          False False  c
    False True  False  d
          False True   e
    >>> import pandas as pd
    >>> contents = {'cat1': [0, 1, 2],
    ...             'cat2': [1, 3],
    ...             'cat3': [4]}
    >>> data = pd.DataFrame({'favourite': ['green', 'red', 'red',
    ...                                    'yellow', 'blue']})
    >>> from_contents(contents, data=data)
                       id favourite
    cat1  cat2  cat3
    True  False False   0     green
          True  False   1       red
          False False   2       red
    False True  False   3    yellow
          False True    4      blue
    """
    cat_series = [pd.Series(True, index=list(elements), name=name)
                  for name, elements in contents.items()]
    if not all(s.index.is_unique for s in cat_series):
        raise ValueError('Got duplicate ids in a category')

    concat = pd.concat
    if distutils.version.LooseVersion(pd.__version__) >= '0.23.0':
        # silence the warning
        concat = functools.partial(concat, sort=False)

    df = concat(cat_series, axis=1)
    if id_column in df.columns:
        raise ValueError('A category cannot be named %r' % id_column)
    df.fillna(False, inplace=True)
    cat_names = list(df.columns)

    if data is not None:
        if set(df.columns).intersection(data.columns):
            raise ValueError('Data columns overlap with category names')
        if id_column in data.columns:
            raise ValueError('data cannot contain a column named %r' %
                             id_column)
        not_in_data = df.drop(data.index, axis=0, errors='ignore')
        if len(not_in_data):
            raise ValueError('Found identifiers in contents that are not in '
                             'data: %r' % not_in_data.index.values)
        df = df.reindex(index=data.index).fillna(False)
        df = concat([data, df], axis=1)
    df.index.name = id_column
    return df.reset_index().set_index(cat_names)
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  Source code for upsetplot.plotting

from __future__ import print_function, division, absolute_import

try:
    import typing
except ImportError:
    import collections as typing

import numpy as np
import pandas as pd
import matplotlib
from matplotlib import pyplot as plt
from matplotlib import colors
from matplotlib import patches
from matplotlib.tight_layout import get_renderer


def _aggregate_data(df, subset_size, sum_over):
    """
    Returns
    -------
    df : DataFrame
        full data frame
    aggregated : Series
        aggregates
    """
    _SUBSET_SIZE_VALUES = ['auto', 'count', 'sum']
    if subset_size not in _SUBSET_SIZE_VALUES:
        raise ValueError('subset_size should be one of %s. Got %r'
                         % (_SUBSET_SIZE_VALUES, subset_size))
    if df.ndim == 1:
        # Series
        input_name = df.name
        df = pd.DataFrame({'_value': df})

        if subset_size == 'auto' and not df.index.is_unique:
            raise ValueError('subset_size="auto" cannot be used for a '
                             'Series with non-unique groups.')
        if sum_over is not None:
            raise ValueError('sum_over is not applicable when the input is a '
                             'Series')
        if subset_size == 'count':
            sum_over = False
        else:
            sum_over = '_value'
    else:
        # DataFrame
        if sum_over is False:
            raise ValueError('Unsupported value for sum_over: False')
        elif subset_size == 'auto' and sum_over is None:
            sum_over = False
        elif subset_size == 'count':
            if sum_over is not None:
                raise ValueError('sum_over cannot be set if subset_size=%r' %
                                 subset_size)
            sum_over = False
        elif subset_size == 'sum':
            if sum_over is None:
                raise ValueError('sum_over should be a field name if '
                                 'subset_size="sum" and a DataFrame is '
                                 'provided.')

    gb = df.groupby(level=list(range(df.index.nlevels)), sort=False)
    if sum_over is False:
        aggregated = gb.size()
        aggregated.name = 'size'
    elif hasattr(sum_over, 'lower'):
        aggregated = gb[sum_over].sum()
    else:
        raise ValueError('Unsupported value for sum_over: %r' % sum_over)

    if aggregated.name == '_value':
        aggregated.name = input_name

    return df, aggregated


def _check_index(df):
    # check all indices are boolean
    if not all(set([True, False]) >= set(level)
               for level in df.index.levels):
        raise ValueError('The DataFrame has values in its index that are not '
                         'boolean')
    df = df.copy(deep=False)
    # XXX: this may break if input is not MultiIndex
    kw = {'levels': [x.astype(bool) for x in df.index.levels],
          'names': df.index.names,
          }
    if hasattr(df.index, 'codes'):
        # compat for pandas <= 0.20
        kw['codes'] = df.index.codes
    else:
        kw['labels'] = df.index.labels
    df.index = pd.MultiIndex(**kw)
    return df


def _scalar_to_list(val):
    if not isinstance(val, (typing.Sequence, set)) or isinstance(val, str):
        val = [val]
    return val


def _get_subset_mask(agg, min_subset_size, max_subset_size,
                     min_degree, max_degree,
                     present, absent):
    """Get a mask over subsets based on size, degree or category presence"""
    subset_mask = True
    if min_subset_size is not None:
        subset_mask = np.logical_and(subset_mask, agg >= min_subset_size)
    if max_subset_size is not None:
        subset_mask = np.logical_and(subset_mask, agg <= max_subset_size)
    if (min_degree is not None and min_degree >= 0) or max_degree is not None:
        degree = agg.index.to_frame().sum(axis=1)
        if min_degree is not None:
            subset_mask = np.logical_and(subset_mask, degree >= min_degree)
        if max_degree is not None:
            subset_mask = np.logical_and(subset_mask, degree <= max_degree)
    if present is not None:
        for col in _scalar_to_list(present):
            subset_mask = np.logical_and(
                subset_mask,
                agg.index.get_level_values(col).values)
    if absent is not None:
        for col in _scalar_to_list(absent):
            exclude_mask = np.logical_not(
                agg.index.get_level_values(col).values)
            subset_mask = np.logical_and(subset_mask, exclude_mask)
    return subset_mask


def _filter_subsets(df, agg,
                    min_subset_size, max_subset_size,
                    min_degree, max_degree):
    subset_mask = _get_subset_mask(agg,
                                   min_subset_size=min_subset_size,
                                   max_subset_size=max_subset_size,
                                   min_degree=min_degree,
                                   max_degree=max_degree,
                                   present=None, absent=None)

    if subset_mask is True:
        return df, agg

    agg = agg[subset_mask]
    df = df[df.index.isin(agg.index)]
    return df, agg


def _process_data(df, sort_by, sort_categories_by, subset_size,
                  sum_over, min_subset_size=None, max_subset_size=None,
                  min_degree=None, max_degree=None, reverse=False):
    df, agg = _aggregate_data(df, subset_size, sum_over)
    total = agg.sum()
    df = _check_index(df)
    totals = [agg[agg.index.get_level_values(name).values.astype(bool)].sum()
              for name in agg.index.names]
    totals = pd.Series(totals, index=agg.index.names)

    # filter subsets:
    df, agg = _filter_subsets(df, agg,
                              min_subset_size, max_subset_size,
                              min_degree, max_degree)

    # sort:
    if sort_categories_by == 'cardinality':
        totals.sort_values(ascending=False, inplace=True)
    elif sort_categories_by is not None:
        raise ValueError('Unknown sort_categories_by: %r' % sort_categories_by)
    df = df.reorder_levels(totals.index.values)
    agg = agg.reorder_levels(totals.index.values)

    if sort_by == 'cardinality':
        agg = agg.sort_values(ascending=False)
    elif sort_by == 'degree':
        index_tuples = sorted(agg.index,
                              key=lambda x: (sum(x),) + tuple(reversed(x)))
        agg = agg.reindex(pd.MultiIndex.from_tuples(index_tuples,
                                                    names=agg.index.names))
    elif sort_by is None:
        pass
    else:
        raise ValueError('Unknown sort_by: %r' % sort_by)

    # add '_bin' to df indicating index in agg
    # XXX: ugly!
    def _pack_binary(X):
        X = pd.DataFrame(X)
        out = 0
        for i, (_, col) in enumerate(X.items()):
            out *= 2
            out += col
        return out

    df_packed = _pack_binary(df.index.to_frame())
    data_packed = _pack_binary(agg.index.to_frame())
    df['_bin'] = pd.Series(df_packed).map(
        pd.Series(np.arange(len(data_packed))[::-1 if reverse else 1],
                  index=data_packed))
    if reverse:
        agg = agg[::-1]
    return total, df, agg, totals


def _multiply_alpha(c, mult):
    r, g, b, a = colors.to_rgba(c)
    a *= mult
    return colors.to_hex((r, g, b, a), keep_alpha=True)


class _Transposed:
    """Wrap an object in order to transpose some plotting operations

    Attributes of obj will be mapped.
    Keyword arguments when calling obj will be mapped.

    The mapping is not recursive: callable attributes need to be _Transposed
    again.
    """

    def __init__(self, obj):
        self.__obj = obj

    def __getattr__(self, key):
        return getattr(self.__obj, self._NAME_TRANSPOSE.get(key, key))

    def __call__(self, *args, **kwargs):
        return self.__obj(*args, **{self._NAME_TRANSPOSE.get(k, k): v
                                    for k, v in kwargs.items()})

    _NAME_TRANSPOSE = {
        'width': 'height',
        'height': 'width',
        'hspace': 'wspace',
        'wspace': 'hspace',
        'hlines': 'vlines',
        'vlines': 'hlines',
        'bar': 'barh',
        'barh': 'bar',
        'xaxis': 'yaxis',
        'yaxis': 'xaxis',
        'left': 'bottom',
        'right': 'top',
        'top': 'right',
        'bottom': 'left',
        'sharex': 'sharey',
        'sharey': 'sharex',
        'get_figwidth': 'get_figheight',
        'get_figheight': 'get_figwidth',
        'set_figwidth': 'set_figheight',
        'set_figheight': 'set_figwidth',
        'set_xlabel': 'set_ylabel',
        'set_ylabel': 'set_xlabel',
        'set_xlim': 'set_ylim',
        'set_ylim': 'set_xlim',
        'get_xlim': 'get_ylim',
        'get_ylim': 'get_xlim',
        'set_autoscalex_on': 'set_autoscaley_on',
        'set_autoscaley_on': 'set_autoscalex_on',
    }


def _transpose(obj):
    if isinstance(obj, str):
        return _Transposed._NAME_TRANSPOSE.get(obj, obj)
    return _Transposed(obj)


def _identity(obj):
    return obj


[docs]class UpSet:
    """Manage the data and drawing for a basic UpSet plot

    Primary public method is :meth:`plot`.

    Parameters
    ----------
    data : pandas.Series or pandas.DataFrame
        Elements associated with categories (a DataFrame), or the size of each
        subset of categories (a Series).
        Should have MultiIndex where each level is binary,
        corresponding to category membership.
        If a DataFrame, `sum_over` must be a string or False.
    orientation : {'horizontal' (default), 'vertical'}
        If horizontal, intersections are listed from left to right.
    sort_by : {'cardinality', 'degree', None}
        If 'cardinality', subset are listed from largest to smallest.
        If 'degree', they are listed in order of the number of categories
        intersected. If None, the order they appear in the data input is
        used.

        .. versionchanged:: 0.5
            Setting None was added.
    sort_categories_by : {'cardinality', None}
        Whether to sort the categories by total cardinality, or leave them
        in the provided order.

        .. versionadded:: 0.3
    subset_size : {'auto', 'count', 'sum'}
        Configures how to calculate the size of a subset. Choices are:

        'auto' (default)
            If `data` is a DataFrame, count the number of rows in each group,
            unless `sum_over` is specified.
            If `data` is a Series with at most one row for each group, use
            the value of the Series. If `data` is a Series with more than one
            row per group, raise a ValueError.
        'count'
            Count the number of rows in each group.
        'sum'
            Sum the value of the `data` Series, or the DataFrame field
            specified by `sum_over`.
    sum_over : str or None
        If `subset_size='sum'` or `'auto'`, then the intersection size is the
        sum of the specified field in the `data` DataFrame. If a Series, only
        None is supported and its value is summed.
    min_subset_size : int, optional
        Minimum size of a subset to be shown in the plot. All subsets with
        a size smaller than this threshold will be omitted from plotting.
        Size may be a sum of values, see `subset_size`.

        .. versionadded:: 0.5
    max_subset_size : int, optional
        Maximum size of a subset to be shown in the plot. All subsets with
        a size greater than this threshold will be omitted from plotting.

        .. versionadded:: 0.5
    min_degree : int, optional
        Minimum degree of a subset to be shown in the plot.

        .. versionadded:: 0.5
    max_degree : int, optional
        Maximum degree of a subset to be shown in the plot.

        .. versionadded:: 0.5
    facecolor : 'auto' or matplotlib color or float
        Color for bar charts and active dots. Defaults to black if
        axes.facecolor is a light color, otherwise white.

        .. versionchanged:: 0.6
            Before 0.6, the default was 'black'
    other_dots_color : matplotlib color or float
        Color for shading of inactive dots, or opacity (between 0 and 1)
        applied to facecolor.

        .. versionadded:: 0.6
    shading_color : matplotlib color or float
        Color for shading of odd rows in matrix and totals, or opacity (between
        0 and 1) applied to facecolor.

        .. versionadded:: 0.6
    with_lines : bool
        Whether to show lines joining dots in the matrix, to mark multiple
        categories being intersected.
    element_size : float or None
        Side length in pt. If None, size is estimated to fit figure
    intersection_plot_elements : int
        The intersections plot should be large enough to fit this many matrix
        elements. Set to 0 to disable intersection size bars.

        .. versionchanged:: 0.4
            Setting to 0 is handled.
    totals_plot_elements : int
        The totals plot should be large enough to fit this many matrix
        elements.
    show_counts : bool or str, default=False
        Whether to label the intersection size bars with the cardinality
        of the intersection. When a string, this formats the number.
        For example, '%d' is equivalent to True.
    show_percentages : bool, default=False
        Whether to label the intersection size bars with the percentage
        of the intersection relative to the total dataset.
        This may be applied with or without show_counts.

        .. versionadded:: 0.4
    """
    _default_figsize = (10, 6)

    def __init__(self, data, orientation='horizontal', sort_by='degree',
                 sort_categories_by='cardinality',
                 subset_size='auto', sum_over=None,
                 min_subset_size=None, max_subset_size=None,
                 min_degree=None, max_degree=None,
                 facecolor='auto', other_dots_color=.18, shading_color=.05,
                 with_lines=True, element_size=32,
                 intersection_plot_elements=6, totals_plot_elements=2,
                 show_counts='', show_percentages=False):

        self._horizontal = orientation == 'horizontal'
        self._reorient = _identity if self._horizontal else _transpose
        if facecolor == 'auto':
            bgcolor = matplotlib.rcParams.get('axes.facecolor', 'white')
            r, g, b, a = colors.to_rgba(bgcolor)
            lightness = colors.rgb_to_hsv((r, g, b))[-1] * a
            facecolor = 'black' if lightness >= .5 else 'white'
        self._facecolor = facecolor
        self._shading_color = (_multiply_alpha(facecolor, shading_color)
                               if isinstance(shading_color, float)
                               else shading_color)
        self._other_dots_color = (_multiply_alpha(facecolor, other_dots_color)
                                  if isinstance(other_dots_color, float)
                                  else other_dots_color)
        self._with_lines = with_lines
        self._element_size = element_size
        self._totals_plot_elements = totals_plot_elements
        self._subset_plots = [{'type': 'default',
                               'id': 'intersections',
                               'elements': intersection_plot_elements}]
        if not intersection_plot_elements:
            self._subset_plots.pop()
        self._show_counts = show_counts
        self._show_percentages = show_percentages

        (self.total, self._df, self.intersections,
         self.totals) = _process_data(data,
                                      sort_by=sort_by,
                                      sort_categories_by=sort_categories_by,
                                      subset_size=subset_size,
                                      sum_over=sum_over,
                                      min_subset_size=min_subset_size,
                                      max_subset_size=max_subset_size,
                                      min_degree=min_degree,
                                      max_degree=max_degree,
                                      reverse=not self._horizontal)
        self.subset_styles = [{"facecolor": facecolor}
                              for i in range(len(self.intersections))]
        self.subset_legend = []  # pairs of (style, label)

    def _swapaxes(self, x, y):
        if self._horizontal:
            return x, y
        return y, x

[docs]    def style_subsets(self, present=None, absent=None,
                      min_subset_size=None, max_subset_size=None,
                      min_degree=None, max_degree=None,
                      facecolor=None, edgecolor=None, hatch=None,
                      linewidth=None, linestyle=None, label=None):
        """Updates the style of selected subsets' bars and matrix dots

        Parameters are either used to select subsets, or to style them with
        attributes of :class:`matplotlib.patches.Patch`, apart from label,
        which adds a legend entry.

        Parameters
        ----------
        present : str or list of str, optional
            Category or categories that must be present in subsets for styling.
        absent : str or list of str, optional
            Category or categories that must not be present in subsets for
            styling.
        min_subset_size : int, optional
            Minimum size of a subset to be styled.
        max_subset_size : int, optional
            Maximum size of a subset to be styled.
        min_degree : int, optional
            Minimum degree of a subset to be styled.
        max_degree : int, optional
            Maximum degree of a subset to be styled.

        facecolor : str or matplotlib color, optional
            Override the default UpSet facecolor for selected subsets.
        edgecolor : str or matplotlib color, optional
            Set the edgecolor for bars, dots, and the line between dots.
        hatch : str, optional
            Set the hatch. This will apply to intersection size bars, but not
            to matrix dots.
        linewidth : int, optional
            Line width in points for edges.
        linestyle : str, optional
            Line style for edges.

        label : str, optional
            If provided, a legend will be added
        """
        style = {"facecolor": facecolor, "edgecolor": edgecolor,
                 "hatch": hatch,
                 "linewidth": linewidth, "linestyle": linestyle}
        style = {k: v for k, v in style.items() if v is not None}
        mask = _get_subset_mask(self.intersections,
                                present=present, absent=absent,
                                min_subset_size=min_subset_size,
                                max_subset_size=max_subset_size,
                                min_degree=min_degree, max_degree=max_degree)
        for idx in np.flatnonzero(mask):
            self.subset_styles[idx].update(style)

        if label is not None:
            if "facecolor" not in style:
                style["facecolor"] = self._facecolor
            for i, (other_style, other_label) in enumerate(self.subset_legend):
                if other_style == style:
                    if other_label != label:
                        self.subset_legend[i] = (style,
                                                 other_label + '; ' + label)
                    break
            else:
                self.subset_legend.append((style, label))


    def _plot_bars(self, ax, data, title, colors=None, use_labels=False):
        ax = self._reorient(ax)
        ax.set_autoscalex_on(False)
        data_df = pd.DataFrame(data)
        if self._horizontal:
            data_df = data_df.loc[:, ::-1]  # reverse: top row is top of stack

        # TODO: colors should be broadcastable to data_df shape
        if callable(colors):
            colors = colors(range(data_df.shape[1]))
        elif isinstance(colors, (str, type(None))):
            colors = [colors] * len(data_df)

        if self._horizontal:
            colors = reversed(colors)

        x = np.arange(len(data_df))
        cum_y = None
        all_rects = []
        for (name, y), color in zip(data_df.items(), colors):
            rects = ax.bar(x, y, .5, cum_y,
                           color=color, zorder=10,
                           label=name if use_labels else None,
                           align='center')
            cum_y = y if cum_y is None else cum_y + y
            all_rects.extend(rects)

        self._label_sizes(ax, rects, 'top' if self._horizontal else 'right')

        ax.xaxis.set_visible(False)
        for x in ['top', 'bottom', 'right']:
            ax.spines[self._reorient(x)].set_visible(False)

        tick_axis = ax.yaxis
        tick_axis.grid(True)
        ax.set_ylabel(title)
        return all_rects

    def _plot_stacked_bars(self, ax, by, sum_over, colors, title):
        df = self._df.set_index("_bin").set_index(by, append=True, drop=False)
        gb = df.groupby(level=list(range(df.index.nlevels)), sort=True)
        if sum_over is None and "_value" in df.columns:
            data = gb["_value"].sum()
        elif sum_over is None:
            data = gb.size()
        else:
            data = gb[sum_over].sum()
        data = data.unstack(by).fillna(0)
        if isinstance(colors, str):
            colors = matplotlib.cm.get_cmap(colors)
        elif isinstance(colors, typing.Mapping):
            colors = data.columns.map(colors).values
            if pd.isna(colors).any():
                raise KeyError("Some labels mapped by colors: %r" %
                               data.columns[pd.isna(colors)].tolist())

        self._plot_bars(ax, data=data, colors=colors, title=title,
                        use_labels=True)

        handles, labels = ax.get_legend_handles_labels()
        if self._horizontal:
            # Make legend order match visual stack order
            ax.legend(reversed(handles), reversed(labels))
        else:
            ax.legend()

[docs]    def add_stacked_bars(self, by, sum_over=None, colors=None, elements=3,
                         title=None):
        """Add a stacked bar chart over subsets when :func:`plot` is called.

        Used to plot categorical variable distributions within each subset.

        .. versionadded:: 0.6

        Parameters
        ----------
        by : str
            Column name within the dataframe for color coding the stacked bars,
            containing discrete or categorical values.
        sum_over : str, optional
            Ordinarily the bars will chart the size of each group. sum_over
            may specify a column which will be summed to determine the size
            of each bar.
        colors : Mapping, list-like, str or callable, optional
            The facecolors to use for bars corresponding to each discrete
            label, specified as one of:

            Mapping
                Maps from label to matplotlib-compatible color specification.
            list-like
                A list of matplotlib colors to apply to labels in order.
            str
                The name of a matplotlib colormap name.
            callable
                When called with the number of labels, this should return a
                list-like of that many colors.  Matplotlib colormaps satisfy
                this callable API.
            None
                Uses the matplotlib default colormap.
        elements : int, default=3
            Size of the axes counted in number of matrix elements.
        title : str, optional
            The axis title labelling bar length.

        Returns
        -------
        None
        """
        # TODO: allow sort_by = {"lexical", "sum_squares", "rev_sum_squares",
        #                        list of labels}
        self._subset_plots.append({'type': 'stacked_bars',
                                   'by': by,
                                   'sum_over': sum_over,
                                   'colors': colors,
                                   'title': title,
                                   'id': 'extra%d' % len(self._subset_plots),
                                   'elements': elements})


[docs]    def add_catplot(self, kind, value=None, elements=3, **kw):
        """Add a seaborn catplot over subsets when :func:`plot` is called.

        Parameters
        ----------
        kind : str
            One of {"point", "bar", "strip", "swarm", "box", "violin", "boxen"}
        value : str, optional
            Column name for the value to plot (i.e. y if
            orientation='horizontal'), required if `data` is a DataFrame.
        elements : int, default=3
            Size of the axes counted in number of matrix elements.
        **kw : dict
            Additional keywords to pass to :func:`seaborn.catplot`.

            Our implementation automatically determines 'ax', 'data', 'x', 'y'
            and 'orient', so these are prohibited keys in `kw`.

        Returns
        -------
        None
        """
        assert not set(kw.keys()) & {'ax', 'data', 'x', 'y', 'orient'}
        if value is None:
            if '_value' not in self._df.columns:
                raise ValueError('value cannot be set if data is a Series. '
                                 'Got %r' % value)
        else:
            if value not in self._df.columns:
                raise ValueError('value %r is not a column in data' % value)
        self._subset_plots.append({'type': 'catplot',
                                   'value': value,
                                   'kind': kind,
                                   'id': 'extra%d' % len(self._subset_plots),
                                   'elements': elements,
                                   'kw': kw})


    def _check_value(self, value):
        if value is None and '_value' in self._df.columns:
            value = '_value'
        elif value is None:
            raise ValueError('value can only be None when data is a Series')
        return value

    def _plot_catplot(self, ax, value, kind, kw):
        df = self._df
        value = self._check_value(value)
        kw = kw.copy()
        if self._horizontal:
            kw['orient'] = 'v'
            kw['x'] = '_bin'
            kw['y'] = value
        else:
            kw['orient'] = 'h'
            kw['x'] = value
            kw['y'] = '_bin'
        import seaborn
        kw['ax'] = ax
        getattr(seaborn, kind + 'plot')(data=df, **kw)

        ax = self._reorient(ax)
        if value == '_value':
            ax.set_ylabel('')

        ax.xaxis.set_visible(False)
        for x in ['top', 'bottom', 'right']:
            ax.spines[self._reorient(x)].set_visible(False)

        tick_axis = ax.yaxis
        tick_axis.grid(True)

[docs]    def make_grid(self, fig=None):
        """Get a SubplotSpec for each Axes, accounting for label text width
        """
        n_cats = len(self.totals)
        n_inters = len(self.intersections)

        if fig is None:
            fig = plt.gcf()

        # Determine text size to determine figure size / spacing
        r = get_renderer(fig)
        text_kw = {"size": matplotlib.rcParams['xtick.labelsize']}
        # adding "x" ensures a margin
        t = fig.text(0, 0, '\n'.join(str(label) + "x"
                                     for label in self.totals.index.values),
                     **text_kw)
        textw = t.get_window_extent(renderer=r).width
        t.remove()

        figw = self._reorient(fig.get_window_extent(renderer=r)).width

        sizes = np.asarray([p['elements'] for p in self._subset_plots])
        fig = self._reorient(fig)

        non_text_nelems = len(self.intersections) + self._totals_plot_elements
        if self._element_size is None:
            colw = (figw - textw) / non_text_nelems
        else:
            render_ratio = figw / fig.get_figwidth()
            colw = self._element_size / 72 * render_ratio
            figw = colw * (non_text_nelems + np.ceil(textw / colw) + 1)
            fig.set_figwidth(figw / render_ratio)
            fig.set_figheight((colw * (n_cats + sizes.sum())) /
                              render_ratio)

        text_nelems = int(np.ceil(figw / colw - non_text_nelems))
        # print('textw', textw, 'figw', figw, 'colw', colw,
        #       'ncols', figw/colw, 'text_nelems', text_nelems)

        GS = self._reorient(matplotlib.gridspec.GridSpec)
        gridspec = GS(*self._swapaxes(n_cats + (sizes.sum() or 0),
                                      n_inters + text_nelems +
                                      self._totals_plot_elements),
                      hspace=1)
        if self._horizontal:
            out = {'matrix': gridspec[-n_cats:, -n_inters:],
                   'shading': gridspec[-n_cats:, :],
                   'totals': gridspec[-n_cats:, :self._totals_plot_elements],
                   'gs': gridspec}
            cumsizes = np.cumsum(sizes[::-1])
            for start, stop, plot in zip(np.hstack([[0], cumsizes]), cumsizes,
                                         self._subset_plots[::-1]):
                out[plot['id']] = gridspec[start:stop, -n_inters:]
        else:
            out = {'matrix': gridspec[-n_inters:, :n_cats],
                   'shading': gridspec[:, :n_cats],
                   'totals': gridspec[:self._totals_plot_elements, :n_cats],
                   'gs': gridspec}
            cumsizes = np.cumsum(sizes)
            for start, stop, plot in zip(np.hstack([[0], cumsizes]), cumsizes,
                                         self._subset_plots):
                out[plot['id']] = \
                    gridspec[-n_inters:, start + n_cats:stop + n_cats]
        return out


[docs]    def plot_matrix(self, ax):
        """Plot the matrix of intersection indicators onto ax
        """
        ax = self._reorient(ax)
        data = self.intersections
        n_cats = data.index.nlevels

        inclusion = data.index.to_frame().values

        # Prepare styling
        styles = [
            [
                self.subset_styles[i]
                if inclusion[i, j]
                else {"facecolor": self._other_dots_color, "linewidth": 0}
                for j in range(n_cats)
            ]
            for i in range(len(data))
        ]
        styles = sum(styles, [])  # flatten nested list
        style_columns = {"facecolor": "facecolors",
                         "edgecolor": "edgecolors",
                         "linewidth": "linewidths",
                         "linestyle": "linestyles",
                         "hatch": "hatch"}
        styles = pd.DataFrame(styles).reindex(columns=style_columns.keys())
        styles["linewidth"].fillna(1, inplace=True)
        styles["facecolor"].fillna(self._facecolor, inplace=True)
        styles["edgecolor"].fillna(styles["facecolor"], inplace=True)
        styles["linestyle"].fillna("solid", inplace=True)
        del styles["hatch"]  # not supported in matrix (currently)

        x = np.repeat(np.arange(len(data)), n_cats)
        y = np.tile(np.arange(n_cats), len(data))

        # Plot dots
        if self._element_size is not None:
            s = (self._element_size * .35) ** 2
        else:
            # TODO: make s relative to colw
            s = 200
        ax.scatter(*self._swapaxes(x, y), s=s, zorder=10,
                   **styles.rename(columns=style_columns))

        # Plot lines
        if self._with_lines:
            idx = np.flatnonzero(inclusion)
            line_data = (pd.Series(y[idx], index=x[idx])
                         .groupby(level=0)
                         .aggregate(['min', 'max']))
            colors = pd.Series([
                style.get("edgecolor", style.get("facecolor", self._facecolor))
                for style in self.subset_styles],
                name="color")
            line_data = line_data.join(colors)
            ax.vlines(line_data.index.values,
                      line_data['min'], line_data['max'],
                      lw=2, colors=line_data["color"],
                      zorder=5)

        # Ticks and axes
        tick_axis = ax.yaxis
        tick_axis.set_ticks(np.arange(n_cats))
        tick_axis.set_ticklabels(data.index.names,
                                 rotation=0 if self._horizontal else -90)
        ax.xaxis.set_visible(False)
        ax.tick_params(axis='both', which='both', length=0)
        if not self._horizontal:
            ax.yaxis.set_ticks_position('top')
        ax.set_frame_on(False)
        ax.set_xlim(-.5, x[-1] + .5, auto=False)
        ax.grid(False)


[docs]    def plot_intersections(self, ax):
        """Plot bars indicating intersection size
        """
        rects = self._plot_bars(ax, self.intersections,
                                title='Intersection size',
                                colors=self._facecolor)
        for style, rect in zip(self.subset_styles, rects):
            style = style.copy()
            style.setdefault("edgecolor",
                             style.get("facecolor", self._facecolor))
            for attr, val in style.items():
                getattr(rect, "set_" + attr)(val)

        if self.subset_legend:
            styles, labels = zip(*self.subset_legend)
            styles = [patches.Patch(**style) for style in styles]
            ax.legend(styles, labels)


    def _label_sizes(self, ax, rects, where):
        if not self._show_counts and not self._show_percentages:
            return
        if self._show_counts is True:
            count_fmt = "%d"
        else:
            count_fmt = self._show_counts
        if self._show_percentages is True:
            pct_fmt = "%.1f%%"
        else:
            pct_fmt = self._show_percentages

        if count_fmt and pct_fmt:
            if where == 'top':
                fmt = '%s\n(%s)' % (count_fmt, pct_fmt)
            else:
                fmt = '%s (%s)' % (count_fmt, pct_fmt)

            def make_args(val):
                return val, 100 * val / self.total
        elif count_fmt:
            fmt = count_fmt

            def make_args(val):
                return val,
        else:
            fmt = pct_fmt

            def make_args(val):
                return 100 * val / self.total,

        if where == 'right':
            margin = 0.01 * abs(np.diff(ax.get_xlim()))
            for rect in rects:
                width = rect.get_width() + rect.get_x()
                ax.text(width + margin,
                        rect.get_y() + rect.get_height() * .5,
                        fmt % make_args(width),
                        ha='left', va='center')
        elif where == 'left':
            margin = 0.01 * abs(np.diff(ax.get_xlim()))
            for rect in rects:
                width = rect.get_width() + rect.get_x()
                ax.text(width + margin,
                        rect.get_y() + rect.get_height() * .5,
                        fmt % make_args(width),
                        ha='right', va='center')
        elif where == 'top':
            margin = 0.01 * abs(np.diff(ax.get_ylim()))
            for rect in rects:
                height = rect.get_height() + rect.get_y()
                ax.text(rect.get_x() + rect.get_width() * .5,
                        height + margin,
                        fmt % make_args(height),
                        ha='center', va='bottom')
        else:
            raise NotImplementedError('unhandled where: %r' % where)

[docs]    def plot_totals(self, ax):
        """Plot bars indicating total set size
        """
        orig_ax = ax
        ax = self._reorient(ax)
        rects = ax.barh(np.arange(len(self.totals.index.values)), self.totals,
                        .5, color=self._facecolor, align='center')
        self._label_sizes(ax, rects, 'left' if self._horizontal else 'top')

        max_total = self.totals.max()
        if self._horizontal:
            orig_ax.set_xlim(max_total, 0)
        for x in ['top', 'left', 'right']:
            ax.spines[self._reorient(x)].set_visible(False)
        ax.yaxis.set_visible(False)
        ax.xaxis.grid(True)
        ax.yaxis.grid(False)
        ax.patch.set_visible(False)


    def plot_shading(self, ax):
        # alternating row shading (XXX: use add_patch(Rectangle)?)
        for i in range(0, len(self.totals), 2):
            rect = plt.Rectangle(self._swapaxes(0, i - .4),
                                 *self._swapaxes(*(1, .8)),
                                 facecolor=self._shading_color, lw=0, zorder=0)
            ax.add_patch(rect)
        ax.set_frame_on(False)
        ax.tick_params(
            axis='both',
            which='both',
            left=False,
            right=False,
            bottom=False,
            top=False,
            labelbottom=False,
            labelleft=False)
        ax.grid(False)
        ax.set_xticks([])
        ax.set_yticks([])
        ax.set_xticklabels([])
        ax.set_yticklabels([])

[docs]    def plot(self, fig=None):
        """Draw all parts of the plot onto fig or a new figure

        Parameters
        ----------
        fig : matplotlib.figure.Figure, optional
            Defaults to a new figure.

        Returns
        -------
        subplots : dict of matplotlib.axes.Axes
            Keys are 'matrix', 'intersections', 'totals', 'shading'
        """
        if fig is None:
            fig = plt.figure(figsize=self._default_figsize)
        specs = self.make_grid(fig)
        shading_ax = fig.add_subplot(specs['shading'])
        self.plot_shading(shading_ax)
        matrix_ax = self._reorient(fig.add_subplot)(specs['matrix'],
                                                    sharey=shading_ax)
        self.plot_matrix(matrix_ax)
        totals_ax = self._reorient(fig.add_subplot)(specs['totals'],
                                                    sharey=matrix_ax)
        self.plot_totals(totals_ax)
        out = {'matrix': matrix_ax,
               'shading': shading_ax,
               'totals': totals_ax}

        for plot in self._subset_plots:
            ax = self._reorient(fig.add_subplot)(specs[plot['id']],
                                                 sharex=matrix_ax)
            if plot['type'] == 'default':
                self.plot_intersections(ax)
            elif plot['type'] in self.PLOT_TYPES:
                kw = plot.copy()
                del kw['type']
                del kw['elements']
                del kw['id']
                self.PLOT_TYPES[plot['type']](self, ax, **kw)
            else:
                raise ValueError('Unknown subset plot type: %r' % plot['type'])
            out[plot['id']] = ax
        return out


    PLOT_TYPES = {
        'catplot': _plot_catplot,
        'stacked_bars': _plot_stacked_bars,
    }

    def _repr_html_(self):
        fig = plt.figure(figsize=self._default_figsize)
        self.plot(fig=fig)
        return fig._repr_html_()



[docs]def plot(data, fig=None, **kwargs):
    """Make an UpSet plot of data on fig

    Parameters
    ----------
    data : pandas.Series or pandas.DataFrame
        Values for each set to plot.
        Should have multi-index where each level is binary,
        corresponding to set membership.
        If a DataFrame, `sum_over` must be a string or False.
    fig : matplotlib.figure.Figure, optional
        Defaults to a new figure.
    kwargs
        Other arguments for :class:`UpSet`

    Returns
    -------
    subplots : dict of matplotlib.axes.Axes
        Keys are 'matrix', 'intersections', 'totals', 'shading'
    """
    return UpSet(data, **kwargs).plot(fig)
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Computation times

00:11.617 total execution time for auto_examples files:


	00:03.087: Above-average features in Boston (plot_boston.py)


	00:01.860: Changing Plot Colors (plot_theming.py)


	00:01.327: Hiding subsets based on size or degree (plot_hide.py)


	00:01.323: Customising element size and figure size (plot_sizing.py)


	00:01.117: Highlighting selected subsets (plot_highlight.py)


	00:01.080: Plotting with generated data (plot_generated.py)


	00:00.819: Vertical orientation (plot_vertical.py)


	00:00.621: Plotting discrete variables as stacked bar charts (plot_discrete.py)


	00:00.383: Plot the distribution of missing values (plot_missingness.py)
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