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In this tutorial:

• Using a Jupyter notebook in nanoHUB

• Organizing and filtering data using Pandas

• Creating a simple scatter plot using Plotly

Hands-on Data Science and Machine Learning Training – April 2020
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Data Science & Machine Learning in Science & Engineering
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Tutorial outline
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1. Launch a Jupyter notebook in nanoHUB

2. Python 101 using Jupyter

3. Organizing data using Pandas

4. Visualizing data using Plotly

5. Working with Jupyter in nanoHUB

6. Q&A 

Let’s get our hands dirty – use the subsequent slides to follow along

Juan C. Verduzco - Data Science for Materials Science & Engineering



From your browser go to link: https://nanohub.org/tools/mseml/

Click on Launch Tool to begin

Launching a Jupyter tool in nanoHUB
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Machine Learning for Materials Science: Part 1
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https://nanohub.org/tools/mseml/


Landing Page – Notebook: Querying

5

Navigate to the first 

link in the landing 

page, to access the 

notebook we will be 

working on during this 

workshop.

Juan C. Verduzco - Data Science for Materials Science & Engineering



Introduction to Jupyter
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Jupyter notebooks combine text using markdown, live code and powerful visualization

Markdown

cells

Code 

cells

“Shift + 

Enter”

to run cell
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Let’s get some data

Data can be queried or uploaded
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“Shift + Enter” to run cell

Query Pymatgen and Mendeleev, 

two libraries with materials 

properties

Run the cells sequentially 

for this exercise.

Learn more about repositories and queries: 

Change 

”youngs_modulus” to 

“atomic_mass” and re-run



Organizing data: python dictionaries

Dictionaries = 

key-value pairs

Access to the entire 

entry, or specific 

attributes. 
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Learn more at: https://docs.python.org/3/tutorial/datastructures.html#dictionaries

https://docs.python.org/3/tutorial/datastructures.html#dictionaries


Organizing data : python lists

Access elements by 

index number instead 

of their properties.

Add new information 

using the .append() 

method.
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Learn more at: https://docs.python.org/3/tutorial/datastructures.html#more-on-lists

https://docs.python.org/3/tutorial/datastructures.html#more-on-lists


Organizing data: Pandas dataframes

Created for data analysis 

in data science.

Advantages:

• Performing operations, 

sorts and filters.

• Working with non-

numeric data

• Handling of large 

datasets
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Learn more at: https://pandas.pydata.org/docs/getting_started/index.html

https://pandas.pydata.org/docs/getting_started/index.html


Organizing data: Pandas operations

One-line operations:

• Reindexing

• Filtering

Binary filters and custom 

conditions filter the dataframe.

Standard binary operators are: 

.eq()  .neq()  .ge()  .le() 
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Try filtering our data to get elements with a 

Poisson’s ratio different than 1.35.
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Learn more at: https://pandas.pydata.org/pandas-docs/version/0.24.2/reference/frame.html

https://pandas.pydata.org/pandas-docs/version/0.24.2/reference/frame.html


Simple plot using Plotly

Create interactive plots 

using Plotly.

Interactive and 

publication quality plots.

Make a plot from your 

data with as little as 5 

lines of code.
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Learn more at: https://plotly.com/python/

https://plotly.com/python/


Custom plot using Plotly

Create a custom plot, 

colored dynamically 

from the data.

• Modify the label 

sizes and fonts

• Add legends and 

grids

• Change the figure 

dimensions 
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Change a color or

a marker symbol

Learn more at: https://plotly.com/python/

https://plotly.com/python/


From your browser go to link: https://nanohub.org/tools/jupyter

Click on Launch Tool to begin
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Start your own Jupyter notebook

https://nanohub.org/tools/jupyter


Home directory
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All Jupyter notebooks created will be stored locally in your home directory.

Upload files with data 

from your computer to 

use in your notebooks.

From New, get a new 

notebook in Python 3. 

For UNIX 

environments, launch 

a terminal from here.



Working on a New Notebook
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Change the type of your cells from 

Markdowns (texts) to Code cells.

Run an individual cell.

Create a new cell.

Delete a cell. Also 

undo the deletion.



Markdown
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Data Science & Machine Learning in Science & Engineering
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Q&A
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