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Also Visualizations
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"The purpose of visualization is insight, not pictures" 

– B. Schneiderman
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Notebooks
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[JupyterLab]
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Two Kinds of Notebooks
• Different notebooks for different stages of work 
- Exploratory notebooks 
- Explanatory notebooks 

• Parallels a general approach to research 
- Brainstorm questions and explore answers 
- Distill initial results into something understandable and verifiable 
- Publish polished text and (interactive) visualizations
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Support for Rapid Exploration
• Flexible environment 
- Edit any cell whenever you want 
- Execute whichever cells you want 

• Inline views of outputs 
- No context switch 
- Easily compare and trace outputs 

• Explore data in situ 
- Notebooks run in browser 
- Kernels can run remotely
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Support for Clear Explanation
• Textual explanation: markdown cells 
• Graphical explanation: inline figures 
• Interactive explanation: widgets 
• Publishing: Web pages, LaTeX, etc. 
• Structure: clear, linear cell layout 
• Reproducible
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Exploratory Notebooks
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Explanatory Notebooks
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[N. Fernandez et al.]
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These nice explanations often take a lot of work!
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Reproducibility of Notebooks
• Environment: have installed correct versions of libraries/packages 
• Data: have access to all of the necessary data 
• Execution: able to rerun the cells as intended
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Exploration Potholes
• If you redefine or mutate a variable, 

another cell may break 
• The order of cell execution matters 
• If you forget to run an edited cell, the 

result may not match the code
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In [a0a358]:

raw_df: 0 1 2

0 Caroline Seger Sweden 85
1 Wendie Renard France 85
2 Steph Houghton England 85
... ... ... ...

raw_df = pd.read_csv("fifa17-top20-women.txt",sep="-",header=None)

In [aab079]:

Out[aab079]: Country
USA         6
Canada      3
Brazil      3
...       ...

named_df.groupby("Country").size().sort_values(ascending=False)

In [aaa3c6]:

In [a249ea]:

column_names: {0: 'Name', 1: 'Country', 2: 'Rating'}

named_df: Name Country Rating

0 Caroline Seger Sweden 85
1 Wendie Renard France 85
2 Steph Houghton England 85

column_names = {0: "Name", 1: "Country", 2: "Rating"}

named_df = raw_df.rename(columns=column_names)

... ... ... ...

Dataflow Notebooks
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[dataflownb.github.io]
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• Named Outputs
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• Persistent Identifiers
• Named Outputs
• Unnamed Outputs
• Connection by 
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The Python Visualization Landscape
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matplotlib
• Strengths: 
- Designed like Matlab 
- Many rendering backends 
- Can reproduce almost any plot 
- Proven, well-tested 

• Weaknesses: 
- API is imperative 
- Not originally designed for the web 
- Dated styles

17

[J. VanderPlas]

ATPESC 2020

https://speakerdeck.com/jakevdp/pythons-visualization-landscape-pycon-2017?slide=48
https://speakerdeck.com/jakevdp/pythons-visualization-landscape-pycon-2017?slide=48


David Koop

G
la

br
on

M
an

ch
ur

ia

N
o.

 4
57

N
o.

 4
62

N
o.

 4
75

Pe
at

la
nd

Sv
an

so
ta

Tr
eb

i

Ve
lv

et

W
is

co
ns

in
 N

o.
 3

8

variety

0

50

100

150

200

250

300

350

400

450

500

Su
m

 o
f y

ie
ld

Crookston
Duluth
Grand Rapids
Morris
University Farm
Waseca

site

Altair
• Declarative Visualization 
- Specify what instead of how 
- Separate specification from execution 

• Based on VegaLite which is browser-based
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Examples
• Examine airfoil data on Cooley 
• Login to: 
- jupyter.alcf.anl.gov 

• Click on "Login Cooley" 
• Use upload button to upload the two airfoil notebooks 
- airfoil-flow.ipynb 
- airfoil-line-plots.ipynb 

• Once uploaded, click on the flow notebook to start
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