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Nick Bowman, Sonja Johnson-Yu, Kylie Jue Assignment #6
CS 106AP August 7, 2019

Assignment #6: Explorable Explanations
Hard Deadline: 11:59 PM on Wednesday, August 14
This assignment should be done individually.

Please note that since the last day of class is Wednesday, August 14, there will be only one deadline, and
we will not be allowing any late submissions past this date. Since we are providing many opportunities
for extra credit with this assignment, there will not be an on-time bonus.

You're almost done with CS106AP, and you've learned so much in just seven weeks! As a quick
reminder, here are some of the topics we've covered:
e Control flow: while loops, for loops, if/elif/else statements
Functions and variables
Python data types: ints, floats, strings, and more
Data structures: lists, dictionaries, tuples
Image processing
File reading and parsing
Console programs and command line arguments
Graphics and event-driven programming
Classes and object-oriented programming
(and most recently)
e List and dictionary comprehensions
e Lambda functions and custom sorting
e Jupyter notebooks

This final assignment will be broken into two parts:
e A Jupyter notebook to provide some practice with list/dictionary comprehensions, lambdas, and
custom sorting
e Anopen-ended capstone to review classes and event-driven graphics programs while giving you
the chance to create your first Python project from scratch (no starter file provided!)

Both parts are meant to be relatively short to give you more time to prepare for the final exam, and as a
result, this assignment must be done individually, not in pairs. We also want to make sure that you
develop your own understanding of the material covered in these last couple of weeks in the course.

As a final note before diving into the assignment specifics, we are deliberately giving you a lot of
freedom with the open-ended part of this project. Since we would like the second part of this
assignment to serve as your capstone project in the course, you are welcome to put as much (or as little)
effort as you'd like into extending the program. This is your opportunity to demonstrate what you’ve
learned in CS106AP. If you weren’t happy with a previous assignment score or with your midterm
results, we want to give you the chance to show how far you've come in the course. We will therefore be
awarding extra credit to students whose implementations go beyond the minimum requirements;
specifically, we’ll be assessing the additional complexity, creativity, and functionality that your
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submission brings to the assignment. At the end of this handout, we provide several suggestions for
potential extensions, but you should feel free to generate your own ideas, as well!

Part 1: Jupyter notebook

Before starting this section, make sure you've read through the Jupyter Reference Guide and have installed
Jupyter.

As we've seen in class, Jupyter notebooks are a great tool for quickly exploring and visualizing data. In
fact, many folks across different disciplines use notebooks as a way to teach new concepts or share
information with others in an interactive way (see many cool examples here).

In the Assignment 6 notebook, you'll get more practice with everyday Python concepts while also
exploring datasets via the interactive notebook format. To start, make sure to download and unzip the
Assignment 6 starter code from the CS106AP website. All of your code will be written in
Assignment6 . ipynb, and the notebook itself contains the instructions for each exercise you need to
complete! Follow the instructions in the Jupyter Reference Guide to launch the notebook.

Before turning in the file, make sure all of the cells have been run in the order you want and have the
correct outputs displayed.

Part 2: Explorable Explanations

In addition to Python notebooks, we’'ve given you many tools throughout the quarter for creating
engaging visuals, writing interactive programs, and storing and processing different types of
information. For the final capstone project of the course, we'll be asking you to use what you’ve learned
to create a graphics program that explores and/or explains any topic of your choosing.

The assignment is inspired by Nicky Case’s Explorable Explanations site, which includes many wonderful
visual and interactive explanations developed using code. Your “explorable explanation” certainly does
not need to be as complex as any of the examples on the site, but feel free to use it as inspiration for
what you might want to create!

In particular, we'll be asking you to write a Panel class that is a graphics class with a few specific
requirements (explained in the Minimum requirements section below). These requirements are in place
so that (via abstraction!) we’ll be to create instances of each of your Panels to test and showcase
everyone’s work in video/website format at the end of the quarter.

What our Story class will do

The instructors will be writing a Story class that creates instances of each of your Panel classes and
flips through them to show off your work. In a way, we'll be putting together one giant explorable
explanation, made up of many tiny explorable/explanatory Panels, each made by you! As a result, we
will be requiring that your Panel classes adhere to certain restrictions with their constructors and a
required view_panel () method.

While the Story class we’ll be using will be more complex than the one in the starter code, we've
provided a basic version of the class so that you can run story . py to test your Panel class. You should
not need to edit anything inside the Story file in order to get your Panel to work (but you are welcome
to edit it as an extension if you choose to create a multi-panel explorable explanation).


http://web.stanford.edu/class/archive/cs/cs106ap/cs106ap.1198/handouts/h15_Jupyter_Reference_Guide.pdf
https://github.com/jupyter/jupyter/wiki/A-gallery-of-interesting-Jupyter-Notebooks
http://web.stanford.edu/class/cs106ap/
http://web.stanford.edu/class/archive/cs/cs106ap/cs106ap.1198/handouts/h15_Jupyter_Reference_Guide.pdf
https://explorabl.es/
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Minimum requirements

Below are the minimum requirements that your Panel class must satisfy. In short, your Panel should
visualize, explain, and/or demonstrate any concept of interest to you via a graphics program that uses a
short animation and/or mouse events to draw objects on the canvas.

As a reminder of the note at the beginning of this handout, you are welcome to submit something that
meets just the minimum requirements, and that’s completely fine! As a reference, you can refer to the
Section 5 “Sunset” problem as a good example of a program that would satisfy the minimum
requirements of this part of the assignment if it were wrapped in the appropriate graphics class and had
a GLabel.

However, we want you to encourage you to be creative and original in your work! This is your
opportunity to demonstrate what you’ve learned in CS106AP and to show that you understand how to
apply programming to something that sparks your interest (whether that’s visualizing a poem, exploring
areal-world dataset, or explaining a concept)!

At minimum, your Panel class must:
1. Visually demonstrate and/or explain some phenomenon of interest to you
Concrete ideas are provided in the “Ideas to explore” section below; interactivity is optional.

2. Have a constructor that takes in a 700 x 700 GWindow object as its only parameter
Any GObjects that you create should be added to this window. This is how we’ll be able to display your
work!

3. Haveaview_panel () method that satisfies at least one of the following two requirements:
o Start a finite animation that is at most 20 seconds long (the loop structure for a finite
animation is explained under the “Implementation tips” section below)
o Add GObjects and/or GLabels to the window based on one or more mouse events (the
mouse event listeners should therefore be initialized inside this function instead of inside
your constructor)

4. Create at least one GLabel and at least three different shapes or images
Shapes include GOvals, GRects, and GLines, and GImage documentation has been added to the
Campy Reference Guide.

Our Story class will create an instance of your Panel class (using your constructor) and then will call
your panel's view panel () method. Since we will be going through everyone’s Panels, it's very
important that you do not create any infinite loops or never-ending animations.

Implementation tips

Creating your file from scratch
Since we don’t provide starter code for your Panel class, you'll need to create the Python file from
scratch. Below are the components you'll need to include, as well as some tips on what not to include:
e Open the project’s starter code folder in PyCharm and create a new panel . py file. You'll need
to right-click on the project folder in the left side bar and then select New > Python File.
e Define only a Panel class inside the file. Do not name your class anything else, or we won’t be
able to instantiate it using the Story class.
e Your class must include a constructor as described above and a view_panel () method that
does not take in any parameters. You are welcome to define additional helper methods if needed,


http://web.stanford.edu/class/archive/cs/cs106ap/cs106ap.1198/handouts/h14_Campy_Reference_Guide.pdf
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but they should all be used within your graphics class since our Story class will not call anything
except your view_panel () method.

e The structure of the file you create should look a lot like Breakout’s breakoutgraphics.py
file. Do not include a main () functionortheif _ name == ' main_’: check at the
bottom. Make sure to import any necessary libraries that your code will need (you'll definitely
need campy modules).

Going beyond basic shapes

This portion of the assignment does not cover any new topics, but we've expanded campy’s functionality
to allow you to create GImages: images that act like SimpleImages as GObjects (with some
limitations). This allows you to choose or design your own graphics/photos to include in your program if
you would like. You can find the updated documentation in the Campy Reference Guide.

Writing finite animation loops

If you would like to include an animation in your program, you will need to write an animation loop that
doesn’t loop for an indefinite amount of time. To write an animation loop that only repeats for a specific
amount of time, we can use a for loop that looks as follows:

for i in range(num seconds * FRAME RATE):
# Animation that occurs in each frame, such as move_ball ()
pause (1000 / FRAME RATE)

where num_seconds is the number of seconds that you want your animation to occur. Note that you
can also insert logic into the for loop to change the animation function that gets called, depending on
how many seconds into the animation you are (i.e. based on the value of i). Please limit your animations
to at most 20 seconds.

Ideas to explore

We encourage you to be creative in what you choose to represent in your explorable explanation, but in
case you need some inspiration, here are some potential ideas you can explore:

Visualize a flower growing over time.

Choose your favorite poem and create a graphics program to share it.

Tell us about your favorite animal (Sonja’s is a pangolin).

Pick a concept you learned in CS106A and pick someone to teach it to. Create an explanation
that explains your chosen concept to your chosen audience.

Write an explanation that shares a recipe for the best chocolate chip cookie.

Take your most-read children’s book and create a graphics animation for it.

To gaininspiration, browse the Explorable Explanations site. Your piece can be fiction, nonfiction,
journalism, a poem visualization, an explanation to your little sister about what Python is - literally
anything!

Potential extensions

The “extensions” for this assignment are endless and really anything that goes beyond just the basic
requirements will qualify for some amount of extra credit. But the more creative and significant your
implementation, the better we can see how far you've come in the course. In case you need some ideas
for how to go beyond the minimum requirements, here are some potential “extensions”:


http://web.stanford.edu/class/archive/cs/cs106ap/cs106ap.1198/handouts/h14_Campy_Reference_Guide.pdf
https://explorabl.es/
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o Get really creative and visually appealing with your animation! Think about how to change the
animation depending on how far along into it you are (rather than just having consistent,
repetitive movement like callingmove ball()).

e Find a public online dataset, process it, and then create your own visualization for it, just like
what we did with BabyNames.

e Create an explorable explanation that uses multiple panels by editing the provided Story class
and test harness. Think about how you would need to store and flip through multiple Panels.

e Add (more) interactivity - make your animation/static visualization dynamic depend on user
input (or file input).

e Etcetera!

If you're not sure if what you want to do is possible/reasonable, please feel free to reach out to Nick,
Sonja, Kylie, or your section leader. We’re more than happy to provide advice on how to get to where
you'd like with your explorables.



