gwto.buswo rid

TOUR

JupyterHub + Globus: A Foundation

for Interactive Data Science

NCAR — September 5, 2018 globus

Vas Vasiliadis
vas@uchicago.edu




g,) Modeling stopping power with time-dependent
density functional theory

Hydrogen in Gold
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16,000 CPU-hours per simulation
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Andre Schleife, UIUC

Time step: 0.01 at. u.; Total time: 0.3396 fs



. Jupyter notebooks enable rapid iteration/results

@python app
det get_stopping_power(lattice_vector, traj_computer):
return traj_computer.compute_stopping_power([©,0.8,08.85], lattice_vector, 1.8, abserr=6.001,
hit_threshold=2.5, full_output=1)

stopping_power_results = []
for d in tqdm(dirs, desc="Submitting’):
stopping_power_results.append(get_stopping_power(d, traj_computer))

Submitting [N 100% 24724 [00:00<00:00, 166.06it's]

. . . L Logan Ward
stopping_power_results = [s.result() for s in tqdm(stopping_power_results, desc="Waiting')]

Waiting [N 100% 24/24 [18:47:19<00:00, 2818.33s/it]

ax = plt.subplot(111, projection="polar’)
fig = plt.gcf()

ax.plot(angles + angles[:1], stopping_power + stopping_power[:1], marker='0")
# Plot the 'channel value’

ax.plot(np.linspace(8, 2*np.pi, 160), [ml_stopping_new, ]*108)
ax.set_rmax(©.25)

ax.set_rmin(@.2)#min(stopping power) * 6.99)

fig.set_size_inches(4, 4)




g'D‘ But the data are big, distributed...
..and our science Is collaborative
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& JupyterHub

 Multi-user hub

 Manages multiple instances
of Jupyter notebook server

« Configurable HTTP proxy

Goal: Liberate the notebook!

« Tokens for remote services
- APIs for remote actions, e.g. data
management via Globus service

Browser

Configurable HTTP proxy

/user/[name]/

Authenticator

User DB

Jupyterhub

PETREL| [~ -}

petrel.alct.anl.gov




£ Securing JupyterHub with Globus Auth plugin

° EXiSting OAuth jupyterhub / oauthenticator
framework <> Code Issues 21 Pull requests 5 Projects 0 Wiki

Branch: master v | oauthenticator / oauthenticator / globus.py

« Can restrict IdP

& NickolausDS Globus Auth: Added suggested change to reduce duplication

 Custom scopes 3 conroutors E3

228 lines (187 sloc) 7.85 KB

 Tokens passed into
nOtebOOk enVi ron ment Custon Authenticator to use Globus OAUEh? with Jupytertub

import os
import pickle

import base64




. Securing JupyterHub with Globus Auth

Visit https://developers.globus.org/ to set up your app. Ensure Native App is unchecked and make sure the callback URL
looks like:

https://[your-host]/hub/oauth_callback

Set scopes for authorization and transfer. The defaults include:

openid profile urn:globus:auth:scope:transfer.api.globus.org:all

Set the above settings in your jupyterhub_config :

# Tell JupyterHub to create system accounts

from oauthenticator.globus import LocalGlobusOAuthenticator

c.JupyterHub.authenticator_class = LocalGlobusOAuthenticator
.LocalGlobusOAuthenticator.enable_auth_state = True
.LocalGlobusOAuthenticator.oauth_callback_url = 'https://[your-host]/hub/oauth_callback’
.LocalGlobusOAuthenticator.client_id = '[your app client id]’
.LocalGlobusOAuthenticator.client_secret = '[your app client secret]’




£ Tokens in Jupyter notebooks

Browser

The world is your
ovetci API...
* Globus Transfer

* Globus Search

Juser/[name]/  Your app
 Data portal

* Analysis engine

/api/auth
) ) User DB
{"tokens":... REST APIs

Spawner " Bearer a45cd...

{"tokens":...

Configurable HTTP proxy

Jupyternu
N’



£ Automated data analysis/results distribution

. g

Data Jjupyter
Repository
—— —— Notebook

\ POST '/endpoint/a3c345f... /mkdir’
200 OK
Shared

X-Transfer-API-Version: 0.10

VR\\-~___——,’,/’// Content-Type: application/json

endpoint
—— —




£ Experiment with the demo notebook

* Login into our JupyterHub*: jupyter.demo.globus.org
* Launch (spawn) a notebook server; get tokens
 Access Globus APls; download some data

» “Analyze” data (generate plot)

* PUT results (graph) on an HTTPS endpoint

*zero-to-jupyterhub.readthedocs.io



Futures...
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Python 3
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A practical introduction to sensitivity analysis

Leif Rune Hellevik, Department of Structural Engineering, NTNU

Date: Jul 13, 2018

matplotlib notebook
load_ext autoreload
autoreload

plt.

matplotlib.
fig_width, fig_™ -
matplotlib. [ 1 (fig_width, fig_height)

import numpy as np

from numpy import linalg as LA

import chaospy as cp

from sensitivity_examples_nonlinear import generate_distributions
from monte_carlo import generate_sample_matrices_mc

from monte_carlo import calculate_sensitivity_indices_mc

import pandas as pd

from operator port index

Introduction

This practical introduction to sensitivity analysis is based on the presentation and examples found in [saltelli_global_2008]. To give the reader an even better hands on experience of the topic,

we have integrated the computations in a python notebook format.

Many sensitivity analyses reported in the literature are based on derivatives at set point or point of interest. Indeed such approaches are based on the fact that the derivative of d¥;/dX; of

quantity of interest ¥; as a function of an input variable X can be thought of as the mathematical definition of the sensitivity of ¥; versus Xj.
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Introduction
This practical introduction to sensitivity analysis is based on the presentation and examples found in [salt jloba . To give the reader an even better hands on experience of the topic,

we have integrated the computations in a python notebook format.

Many sensitivity analyses reported in the literature are based on derivatives at set point or point of interest. Indeed such approaches are based on the fact that the derivative of 9Y;/dX; of

quantity of interest ¥; as a function of an input variable X; can be thought of as the mathematical definition of the sensitivity of ¥; versus X;.
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Introduction

This practical introduction to sensitivity analysis is based on the presentation and examples found in [salt ba . To give the reader an even better hands on experience of the topic,

we have integrated the computations in a python notebook format.

Many sensitivity analyses reported in the literature are based on derivatives at set point or point of interest. Indeed such approaches are based on the fact that the derivative of d¥;/aX; of

quantity of interest ¥; as a function of an input variable X; can be thought of as the mathematical definition of the sensitivity of ¥; versus Xj.
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T Introduction
This practical introduction to sensitivity analysis is based on the presentation and examples found in [salt ba . To give the reader an even better hands on experience of the topic,

we have integrated the computations in a python notebook format.

Many sensitivity analyses reported in the literature are based on derivatives at set point or point of interest. Indeed such approaches are based on the fact that the derivative of @Y;/dX; of

quantity of interest ¥; as a function of an input variable X can be thought of as the mathematical definition of the sensitivity of ¥; versus Xj.



€ Incorporate seamless parallel computing

’ n
- (Data) science apps require ,:"ParSl Python parallel library

— Interactivity - Tasks exposed as functions (Python, bash)
« Python code to glue functions together
* Globus for auth and data movement

— Scalability (more than a desktop)

— Reproducibility (publish code, docs)
parsl-project.org

« Solution: JupyterHub + Parsl

— Interactive computing environment

- : @python_app
— Notebooks for publlcatlon def compute_features(chunk):
— Can run on dedicated hardware for f in featurizers:

chunk = f.featurize_dataframe(chunk, 'atoms’)

return chunk

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




£ Containerized data science ecosystem

Uniform IAM Registry for
platform scalable for & container discovery
Users select container distributed objects Auth and referencing
to execute custom g \
Jupyter environment
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