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Modeling stopping power with time-dependent 
density functional theory



@python_app

Logan Ward

Jupyter notebooks enable rapid iteration/results



But the data are big, distributed… 
…and our science is collaborative

petrel.alcf.anl.gov

materialsdatafacility.org

2PB, 80Gbps store

3.2M materials data

Cooley: 290 TFLOPS
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Need multi-credential, multi-service authentication and data management



Hub

Configurable HTTP proxy    

Authenticator

User DB

Spawner

Notebook
/api/auth

Browser

/hub/
/user/[name]/

• Multi-user hub
• Manages multiple instances 

of Jupyter notebook server
• Configurable HTTP proxy

JupyterHub

Goal: Liberate the notebook! 
• Tokens for remote services
• APIs for remote actions, e.g. data 

management via Globus service

petrel.alcf.anl.gov



Securing JupyterHub with Globus Auth plugin

• Existing OAuth 
framework

• Can restrict IdP
• Custom scopes
• Tokens passed into 

notebook environment

github.com/jupyterhub/oauthenticator



github.com/jupyterhub/oauthenticator#globus-setup 

Securing JupyterHub with Globus Auth
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Tokens in Jupyter notebooks

The world is your 
oyster API…
• Globus Transfer
• Globus Search
• Your app
• Data portal
• Analysis engine
• …



Automated data analysis/results distribution

Notebook

Data 
Repository

Bearer a45cd…

Dataset

Shared 
endpoint

POST '/endpoint/a3c345f... /mkdir’
200 OK
...
X-Transfer-API-Version: 0.10
Content-Type: application/json
...

Analyze



Experiment with the demo notebook

• Login into our JupyterHub*: jupyter.demo.globus.org
• Launch (spawn) a notebook server; get tokens 
• Access Globus APIs; download some data
• “Analyze” data (generate plot)
• PUT results (graph) on an HTTPS endpoint

*zero-to-jupyterhub.readthedocs.io



Futures…



Juan David Garrido



Browse data on 
local storage



Search remote 
storage systems



Select files on 
remote storage



Transfer data to 
local storage



There it is!



Search remote 
databases



Select materials 
data 



Inspect materials 
data 



Incorporate seamless parallel computing

• (Data) science apps require…
– Interactivity
– Scalability (more than a desktop)
– Reproducibility (publish code, docs)

• Solution: JupyterHub + Parsl
– Interactive computing environment
– Notebooks for publication
– Can run on dedicated hardware

@python_app
def compute_features(chunk):
for f in featurizers:
chunk = f.featurize_dataframe(chunk, 'atoms’)

return chunk

chunks = [compute_features(chunk)
for chunk in np.array_split(data, chunks)]

Python parallel library

• Tasks exposed as functions (Python, bash)
• Python code to glue functions together
• Globus for auth and data movement

parsl-project.org



Containerized data science ecosystem
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Transfer

Search

container metadata

container recipes

containers
ALCF Petrel

Uniform IAM 
platform scalable for 
distributed objectsUsers select container 

to execute custom 
Jupyter environment

Registry for 
container discovery 
and referencing

Container definitions 
tracked in version 
control systemsContainers used 

for both Jupyter 
notebook server 
and compute 
nodes

Containers used other 
tasks; analysis, ML, etc.Supercomputer

Compute

Compute

Compute

Compute

Containers staged to 
local file systems

Container 
Registry

Notebook Server


