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Agenda

1. Introduction to PIMS, Cybera and their new project: Callysto
2. What are Jupyter Notebooks? (the Syzygy story)

3. K-12 experiences with Jupyter

4. Example Callysto notebooks

5. Next Steps: Calling All Teachers!
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The Callysto Story

e Bring computational thinking to K-12 (CanCode)
o Data and code for teachers and students

e Based on the Jupyter platform
o Notebooks and a web-based hub service

e Builds on our experience with the Syzygy service for Canadian researchers
o 6,000 users at 20+ sites in Canada
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The Syzygy story : intro.syzygy.ca

Introduction to Syzygy

Introduction to Syzygy 0.0.8
pimsmath/syTygy-intro

Introduction

Cetting Started

The Basic Elements

Python for Computing

Jollia for Computing

R for Computing

Unix Tricks

Using Git and GitHud

Acknomliedgements

email: jupyter@pims math ca
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Syzygy: Built on Jupyter

e Jupyter Notebook:
o Combines formatted text, math, code, and graphics
o lIdeal for data with analysis, animations, interaction

e Jupyter Hub:
o Server runs the notebook online, in a browser
o Handles file storage, administration, sharing
o Terminal commands, Unix in background
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Jupyter: A sample notebook.

18Pyt Erbeoces D3 SCAQArY SYTyQy 8 Jof aperiments o Oretigs +

8 hitwps calgary Syzygy ca/jupyterjuser (04062091 notebooks/GridExper "N - A Se o8 9 n =
£ Latest veosines ~ & sope ¥ Googevass € YouTebe W Widpeda [ News ~ [ Popuar @ SapeDays 9 [ Work ~
— Jupyter GridEigs Last Checkpoint: 02/16/2017 (autosaved) o CortolPmel  Logout
Fim Ean Vean Insen Cel Karnel Widgets Help Jula 050 O
B + ¥ 2B 4+ % N B C Makdwn | @ Colfcobar LM
In (5] SideType Side <]

# We use a plotting package for Julia
using PyPlot

Sice Type  Side |

Dimension one.

The second derivative operator is approximated by a central difference operator
5, =f(x— Ax) + 2f(x) - f(x + Ax)
DY) = = :

This operator is represented as a matrix with 2's on the diagonal, and -1 above and below.

In (61 Sice Type  Side |

# This code creates an n x x tridiagonal matrix
# It represents a finite difference operator for the second derivative
# We then compute the eigenvalues
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Jupyter: Markdown text

e Easy to make:
o Headings
o Bold or italicized text
o Lists and enumerations
e Simple commands include:
o ## headers of various levels
o *for bulleted lists
o *foritalics *, ** for bold **
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Jupyter: Math formulas

e 3$%\int 0™ \sin (2\pi x) dx = 0 $$ becomes

fol sin(2rx)dxr = 0

e As Einstein once said, in general relativity $$G_{\mu \mu} ) ... $$

G,u,v + Ag;u/ — 87T4GT/1J1/
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Jupyter: Code in Julia,

BCNT

m [7)s =mn -~ 100
x = linspace(~-3, 3, n)
¥ = linspace(-3,3,.,n)

xgrid = repmat(x ,n,1l)
ygrid = repmat(y.1i.,n)

zvexp({-xgrid."2 - ygrid."2)

plot_surface(x,y.z)
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Jupyter: Interactive Data with D3
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Jupyter: Graphics
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Jupyter: Animations
I
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Jupyter Hub: Technical details

Simplified Syzygy Hub Overview
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Callysto project

e Build notebook demos:
o Address curriculum outcomes
o Math, Science, Social Science, Humanities
o For teachers and student, to use and emulate
e Build creator teams:
o One teacher / curriculum expert
o One professor / supervisor
o Three to five Uni students programmers / developers
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David Hay's experience

Introduced this to Grade 5 & 6 classes in Math, Science, and Social Studies
o graphing, turtles, statistics (e.g. random.randint), open data, basic math
(integers vs. decimal, ordering numbers)
Computational Thinking in regular subjects, not as a separate option (CS&x)
Other teachers: Math, CS, CTF/CTS, Science, etc.
Looking forward to: open educational resources (some courses don’t have
textbooks), collaboration, increasing computational literacy
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n =

input('How many numbers will we sort? ')

numberList = []
for x in range(@, int(n)):

newNumber = input('Give me a number:
numberList.append(newNumber)

numberList.sort()
print(numberList

How many numbers will we sort? 5

Give
Give
Give
Give
Give

me
me
me
me
me

['1.2",
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number: 7
number: 2
number: 3.5
number: 1.2
number: 5

2', '3.5%, '5', '7"]

rom mobilechelonian import Turtle

f

t = Turtle()
t.speed(1@)
t.pencolor('red’)
t.backward(75)
t.left(120)
t.forward(75)
t.penup()
t.home()
t.forward(160)
t.pendown()
t.pencolor('green’)
t.backward(75)
t.left(45)
t.forward(75)

| Help! | Grid On/Off




numberOfRolls = 160

numberOfSides = 6

from random import randint # a module for random integers

resultsList = [] # create an empty Llist

for x in range(@,numberOfRolls): # Loop this many times
numberl = randint(1, numberOfSides) # pick a number
number2 = randint(1, numberOfSides) # another number
total = numberl + number2 # add those two values
resultsList += [total] # append the sum

from collections import Counter

counts = Counter(resultsList) # count frequency of each sum

import matplotlib.pyplot as plot
plot.bar(list(counts.keys()),counts.values()) # create bar graph
plot.show
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numberOfRolls = 160600

numberOfSides = 6

from random import randint # a module for random integers

resultsList = [] # create an empty List

for x in range(@,numberOfRolls): # Loop this many times
numberl = randint(1, numberOfSides) # pick a number
number2 = randint(1, numberOfSides) # another number
total = numberl + number2 # add those two values
resultsList += [total] # append the sum

from collections import Counter

counts = Counter(resultsList) # count frequency of each sum

import matplotlib.pyplot as plot
plot.bar(list(counts.keys()),counts.values()) # create bar graph
plot.show
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David Hay's experience

e A pie chart: pies
e A 3D object designed with code: literacy dice
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Example Callysto Notebooks
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Next Steps: Calling All Teachers!

Our Goal:

To have 750 grades 5-12 teachers and 25,000 grades 5-12 students using these Jupyter notebooks in
the classroom by Spring 2019.

Please invite teachers to sign up at callysto.ca

Email us: callysto@cybera.ca
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