. callysto.ca | @callysto_canada

Callysto

Callysto is managed by Cybera and The Pacific Institute for the Mathematical Sciences (PIMS), and funded
by Innovation, Science and Economic Development Canada through the CanCode program.
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The Callysto Project

= Targeting K-12 audiences.

= Making open educational infrastructure and learning resources

for computational thinking available and accessible.
€ Such as JupyterHub

- Hosting teacher training workshops across Saskatchewan,
Alberta & British Columbia.

= Working with teachers to use Callysto in the classroom.

Callysto




Pacific Institute for the
Mathematical Sciences
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Lots of people involved!

-> Workshop leaders
-> Notebook Developers
- Project Managers

- System Admins
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Lots of people involved!

-> Workshop leaders
-> Notebook Developers

-> Project Managers

->System Admins
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jupyter
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Easy! Right?
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Infrastructure Summary
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Existing Work

Syzygy

e PIMS JupyterHub project for post-secondaries.
e Its success helped inspire the Callysto project.

e Re-used and transferred a lot of infrastructure knowledge gained
from this project.

Callysto




Existing Work

Berkeley

e Data 8: https://github.com/data-8
o Unfortunately, most of this requires Kubernetes (and Google
Cloud).

e Jupyter: https://github.com/jupyter/
o https://github.com/jupyter/docker-stacks

Callysto




Cybera already has a cloud

Virtual Machine

And we didn't feel like adding another
OpenStack stack to our list of responsibilities.

Operating System

Bare Metal
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Terraform
=]
HE B

openstack.

0

Packer

A

ANSIBLE

—_
Jupyter
P
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[ pttyZu@clnvxus ~/work/callysto-infra ] $ make help

t Executes SMODULE on SGROUP with SARGS in SENV
Returns the ipv4 address of SHOST in SENV
Returns the ssh user of $HOST in $ENV

fay e

Lists the hosts in $GROUP
Lists all hosts in $ENV

in $ENV

Lists the hosts in SPLAYBOOK in SENV

Lists plays

Lists the tasks in a $PLAYBOOK in 3ENV

Pings the hosts in $GROUP

in $ENV

Runs $PLAYBOOK on SGROUP in check-mode in SENV
Runs $PLAYBOOK on SGROUP for reals in SENV

Runs any first steps when

this repository is first cloned

Performs a backup of sensitive data
Builds the JupyterHub OpenStack image

Gets a quota for SUSER in
Sets a quota to SREFQUOTA

SENV
for SUSER in $SENV

55H to a given 3HOST in 3ENV

Runs "terraform apply” for 3ENV

Runs "terraform apply -auto-approve” for $ENV
Runs "terraform destroy -auto-approve” for SENV
Runs "terraform destroy" for $ENV

Creates a new dev Terraform SENV

Creates a new production Terraform 3ENV
Rebuilds an instance and volumes in $ENV

Runs "terraform init™ for

SENV

Lists avagilable targets in $ENV

Runs "terraform plan” for
Runs any first steps when
Runs "terraform show™ for
Runs "terraform taint" on
Finds a hash for $USER in

$ENV

this repository is first cloned
SENV

a $TARGET in $ENV

SENV

©
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JupyterHub

ZFS

ZFS
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JupyterHub JupyterHub JupyterHub

ZFS ZFS ZFS ZFS ZFS ZFS
prod ruling-donkey mature-redfish
JupyterHub JupyterHub JupyterHub
ZFS ZFS ZFS ZFS ZFS ZFS
_ _ S -/
boss-flounder flowing-cowbird obliging-wildcat
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How Do We Scale?

JupyterHub

ZFS

ZFS

prod
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nginx

JupyterHub

JupyterHub

JupyterHub

NFS

postgresq|

2)
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nginx

JupyterHub

JupyterHub

JupyterHub

ZFS

ZFS

ZFS

ZFS

ZFS

ZFS

postgresq|
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nginx

JupyterHub

JupyterHub

JupyterHub

Object Storage

postgresq|

2)
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Object Storage? How?

o Supports S3 and GCS
e Thisis a notebook driver - not a JupyterHub driver.

e But JupyterHub can pass options to each notebook.

Callysto



https://github.com/danielfrg/s3contents

OpenStack Swift

e Pretty easy to do:

def mv(self, old path, new_path):
old_path = self.path(old_path)
new_path = self.path(new_path)

self.cp(old_path, new_path)
self.rm(old_path)

Callysto



https://github.com/callysto/s3contents/tree/swiftfs

Authentication

JupyterHub

ZFS

ZFS
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Authentication

SSP

JupyterHub

ZFS

ZFS
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Authentication

7N\
G -

SSP

Shibboleth / SAML
JupyterHub
ZFS ZFS ‘
&)
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Authentication
@

Welcome to Callysto!

lysto

English | Erancais

How would you like to sign in? Please select an authentication source:

w |

=22 5 n) Go gle == Microsoft

Login with Institution account Login with Google account Login with Microsoft account

Register here to be notified of any upcoming service changes, and maintenance and outage windows.

Having trouble logging in? Email Callysto's technical support: support@callysto.ca. [:[] | |V5t[]




Storing Sensitive Data
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Storing Sensitive Data

We don't.
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Storing Sensitive Data

e We leverage the TargetedID field in SimpleSAMLphp
e This causes everyone's username/email to appear as a hash:

[root@hub ptty2ul# 1s /tank/home

&
oy |
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Storing Sensitive Data

Advantages

e \We are not storing any student Personally Identifiable
Information.

e Do not have to get consent of every student who logs in.

Callysto




Storing Sensitive Data

Disadvantages

e Troubleshooting is hard.
o We have a script which can generate the hash of an email.

e Cannot record rosters (students belong to a class taught by an

instructor).
o We might develop a feature where students submit their work to an instructor.
Instructors are adults, so we can more easily store their information.

Callysto




Future Plans

e Implement our scaling configuration.
e Develop some kind of grading / work administration system.

e Open edX MOOC to provide asynchronous training to teachers
(and students) who want to start using or modifying our Callysto /
Jupyter learning resources and/or creating their own Jupyter
content for their classrooms.

Callysto




github.com/callysto/infrastructure
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Thankyou|
Joe topjlan@cybera ca

github.com/callysto/infrastructure
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