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PIMS	&	SYZYGY	-- a	conjunction	of	tools
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• Formatted text
• Math formulas
• Code (Python and more)
• Data and data analysis
• Graphics
• Animations
• Slide show presentations



Conference 2017

SYZYGY	-- intro.syzygy.ca
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Syzygy	-- Sample	window
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Text	-- Markdown	format
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• Easy to make:
• Headings
• Bold text
• Italicized text
• Lists and enumerations

• Simple commands like __this__ or ## this 
produces bold face, headers, etc.
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Math	-- LaTeX format
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• $$ \int_0^1 \sin(2\pi x) dx $$ becomes

• As Einstein once said: $$ G_{\mu\nu} …$$

R 1
0 sin(2⇡x)dx = 0

Gµ⌫ + ⇤gµ⌫ = 8⇡G
c4 Tµ⌫
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Code	-- Julia,	Python,	R,	etc
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Data -- Interactive	D3	chart
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Graphics	-- Electron	spectra
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Graphics	-- Mathieu	Butterfly
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Matplotlib:	includes	animations
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Slide	Shows.	Title	page
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Slide	Shows.	Sample	content
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Motivation:	Make	Jupyter widely	available

Why? Because it could benefit a lot of people
Þ A lot of people are nibbling round the edges, let’s dive in!
Þ Benefits and work can be shared
Þ Collaborate and expand

How? Do what we can, then collaborate to go further
Þ Start with modest & resources (make a case for more ;-)
Þ Work within existing framework (e.g. FIPPA) 
Þ Keep things simple, we’re a really small group!

Automate, Share & Collaborate

Caveat! This isn’t a finished product, but it is a good first step!
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IPython/Jupyter/JupyterHub
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syzygy

• What is syzygy?
• Targeted JupyterHubs for Canadian researchers

• Institutional credentials
• Customized environments

• Documentation and materials
• intro.syzygy.ca

• Supporting services:
• discourse.syzygy.ca
• Slack

• We're doing this in partnership (RPP + MOUs)
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Existing	Installations
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Simplified	Syzygy	Hub	Overview
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Spawner

Authenticator

Configurable	Proxy
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Automation
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Authentication:	Shibboleth

Users have home institutions, use those 
credentials: e.g. shibboleth

• User tries to access a protected resource
• shibboleth session created
• Pass secure headers to JupyterHub
• JupyterHub can make auth (and other) decisions

The real point is that authenticators are modular
• LDAP/sssd, Google/Github/.. Oauth, …
• Talking to Canarie about CAF

25



Conference 2017 26

• Containers let us manage resources
• Spawn new single-user-servers that are

• Reliably the same (automation!)
• Resource appropriate and constrained
• (relatively) isolated

• It also lets us keep an eye on expansion
• Swarm
• Mesos + Kubernetes
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Next	Steps	1:	More	users
Our templated VMs OK for around a few hundred 
active users, but there will be/are limitations…

• Distributed filesystems
• Load Balancing
• More complicated routing

Most components scale simply (e.g. database), the 
main limitation (empirically) seems to be the proxy. 

ÞExperimenting with Nginx + LUA + Hub API
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Next	Steps	2:	Other	flavours

• Félix-Antoine Fortin
• Batchspawner - access deeper resources
• Exercise existing allocations on clusters
• CVMFS and external software repositories

• Interest in GPU + TensorFlow
• Large storage integrations (google drive, globus…)

• Different Docker deployments
• OpenStack Docker driver
• Kubernetes + Mesos
• Swarm
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Compute	Canada
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CANARIE and regional	Networks

CC	Manages	All	Software	&	Middleware	Services
Tremendous	computing	
capacity:
Cedar	commissioned	last	week	
~3.6PF

Tremendous	data	capacity:
Deploy	more	than	40PB	this	
year	(more	tape),	more	in	2018.	
National	Data	
Cyberinfrastructure.

How	do	users	exploit	the	
resources?
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Traditional	Compute	Canada
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Very	useful	and	very	powerful,	but	not	for	everyone.
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Compute	Canada	(2014+	- data)
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Compute	Canada	(platforms+portals)
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General	Platforms,	Partnerships

• It is important to Compute Canada that we 
make the resources accessible to ALL 
researchers

• We should do this by 
• Making the “bare” platform easier to use
• Making it easier for research platforms to be built

• Big effort ongoing on building a common 
service/middleware layer across new CC 
sites (authentication, scheduling, 
monitoring,etc.)
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General	Platforms,	Partnerships

• Partnerships - CC has neither the capacity 
nor the expertise to “do it all” for Canadian 
researchers. 

• Partner with organizations that have 
complementary strengths:

• CARL - Federated Research Data Repository
• PIMS+Cybera - Jupyter

• CC provides some underlying infrastructure, 
scale, software expertise but would miss 
some key ingredients for each. 
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PIMS	+	Cybera	+	CC

• PIMS is dedicated to making a standard 
platform (Honda Civic) available to all 
Canadian researchers.

• Cybera has a broader mandate than CC (e.g., 
K-12) and different set of use-cases.

• Together we want to give everyone a Civic and 
the tools to transform it into a Ferrari or a 
Hummer if that is more suitable for the task.

• Integrate and interoperate with CC services, 
CARL services, research portals.
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"In	the	same	way	that	electricity	revolutionized	manufacturing	and	the	
microprocessor	reinvented	how	we	gather,	analyze	and	communicate	
information,	artificial	intelligence	will	cut	across	nearly	every	industry….

It	will	shape	the	world	that	our	kids	and	our	grandkids	grow	up	in.



Conference 2017

Outline

• Jupyter demo
• Technical overview
• The collaboration between Compute Canada, 

Cybera, and the Pacific Institute for the 
Mathematical Sciences

• Where are we trying to get to? 
• Discussion

Bringing the Thunder: 
Deploying Jupyter Notebooks



Conference 2017

More information: 
intro.syzygy.ca/
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