|E| The picture can't be displayed.

[El The picture can't be
displayed.

ARM Data Workbench & Jupyter 101
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What is the ARM Data Workbench?

The ARM Data Workbench (ADW) is a revolutionary ecosystem for interacting with
ARM data. It is intended to utilize the ARM Data Center's (ADC) full capabilities to

improve users' experience in working with ARM data. A few of these capabilities
include:

Seamless access to data and computing resources

Direct access to ARM and community-developed software packages

Jupyter notebook ecosystem for data access, analysis and sub-setting

Easy generation of standard and custom plots ¢ Integration of external data sets

E The picture can't be
displayed.

September 15, 2023 2




E The picture can't be displayed.

ARM Data Workbench Timeline

ARM Data Workbench

Globus APIs

ARM Cumulus

‘ Phase 1 p2 Phase 2 p3 Phase 3
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te that Phase 1 indicates the delivery of the minimum viable product (MVP). Additional features beyond
e]MVP will continue to be in development beyond the initial Phase 1 delivery.
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Phase 1: (COMPLETE)
JupyterLab integration with
Discovery and ordering

Phase 2:
Initial Ul to support querying, filtering,
and data management functionality

Phase 3:
Expanding support for APIs and CLI
capabilities
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What does this mean in practice?

0
MM o HOME @ DATA SEARCH SUPPORT ACCOUNT CART

Login

"

Click to interact

Data Search i Location Search

Search by category, measurement, datastream + more. H Use the map to search by site or facility.

Data Search

Select one of the categories below or type in the search text box to get started.

Enter a category, measurement, datastream, site, source or keyword to begin your search. Q

Use AND to include results with both keywords, use OR to broaden search to include all results with that keyword, use " " to search an exact phrase.
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How familiar are you with Jupyter?

How many of you have written a Jupyter notebook?

How many people use JupyterLab?

How many people have heard of Jupyter Book?

How many people have documented their notebook with markdown?

|EI The picture can't be
displayed.

E] The picture can't be
displayed.

September 15, 2023

5




El The picture can't be displayed.

Jupyter Notebook (The Basic Building Block)

A development environment for creating
and sharing computational documents.

Supports a variety of langauges (ex.
Python + R)

Interactive code based around notebooks

Easy to see and communicate how a
program unfolds since the outcome of
each cell/block is cached

Notebooks are the individual files that
can be created, edited, and shared.
(.ipynb files)
They can rendered online using
JupyterBook (we will see this later...)
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pyart-basics ipynd
»  Markdown «

ARM

PyART Basics

Overview

General overview of PyART and its functionaitty
2 Reading data using PyART

3. An overview of the pyart . Radar object

4. Create a Piot of our Radar Data

Prerequisites

Concepts Importance Notes
v Heptu Basic features

Py Basics Hogtu Basic arrays

« Time to leamn 45 minutes
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JupyterLab (Where to Run Notebooks)

A web-based interactive development
environment for notebooks.

Includes file system navigation, the
ability to edit notebooks, open a
console, and terminal options.

Note that JupyterLab and Jupyter

Notebooks can be installed on your
local machine.
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data/Tutorials/Py-ART

Notebook

A

.......
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JupyterHub (Where to Run Notebooks Remotely)

A application for making JupyterLab
and notebooks available in a multi-
tenant environment.

Each user spawns their own private
JupyterLab web server.

Benefits include:

Don’t have to setup environment.

Give users consistent access to same
dependencies and packages.

For ARM users, mount personal and
shared project storage from NFS.
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Server Options

Enhanced Science Server

Enhanced access to Jupyterhub resources. Please do not request
more resources than you need. Data orders will be staged in your
‘data/home directory

RAM 2 GB RAM v

CPU 1 CP v

Explore ARM Data

Limited computing resources for pre-selected tutorials available to all
ARM users. Changes are not saved! Download anything you want to

I nteg rati O n With AR M D ata D iscove ry_ For support, please visit our Knowledgebase or contact clustersupport@arm.gov.

This ARM Data Workbench computing environment is powered by JupyterHub.

]

The picture can't be
displayed.

September 15, 2023




[Zl The picture can't be displayed.

Service Levels

Explore ARM Data (Everyone)
Default access with limited resources without persistent file storage.

Enhanced Science Server (Requestable)
Scalable resources with persistent private & shared project spaces.

Research System Server (ARM Infrastructure Users)
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Same as the enhanced with additional mounts to internal resources (datastream, archive).

Workshop & Tutorial Access (NEW)

A custom implementation of JupyterHub tailored to the needs of workshops. Instructors can

get access to participants JupyterLab instances.
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The COMBLE-MIP Repository: A JupyterBook
Demo Time!

= L0 Q

ARM ,
COMBLE Model-Observation
Intercomparison Project Cookbook

Intercomparison Project Cookbook
ARM JupyterHub ACE Environment

Participants

J U pyte r {b O Ok} cen— 13 March COMBLE CAO Case

How-To

Apply for Elevated JupyterHub Access

. N0 A
oKk R

.

Contributers Guide

Model Setup & Timeline

JupyterBook: Binding
your notebooks —

Timeline

Together and creating ...

We b p a ge s ! DHARMA and ModelE3 formats

Example: convert DEPHY forcing to
WREF-LES forcing

900 2 ¥

WP (gm™)
§

13/03 13/03 13/03 13/03 13/03 13/03 13/03 13/03 13/03 13/03
09:12 09:48 1024 11:00 11:36 1212 12:48 1324 1400

ged & 4
82

Time (UTC)

Fig. 1 (Left) MODIS visible satellite image over the Norwegian Sea region on 13 March 2020. Colored lines

X show backward trajectories from 18 UTC at Andenes, Norway (denoted by the blue star) at altitudes of 500,
Output Conversion Notebooks
1000, and 2000 m ASL in cyan, yellow, and blue, respectively. (Right) Vertically pointing radar, lidar,

Example: convert DHARMA LES output microwave radiometer, and meteorological measurements at Andenes highlight the convective nature of
to DEPHY format cellular clouds, characterized by high reflectivity, strong vertical motions, liquid water pockets, and intense
Example: convert WRF-LES output to turbulence structures.

DEPHY format
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Background, Motivation, and Goals
Model Inputs

Python Notebooks

Authors
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How to Access These Resources

Directly
https://jJupyterhub.arm.gov
*Workshops have a dedicated link
Data Discovery

https://adc.arm.gov/discovery
Homepage
When Ordering
Your Account
ARM.gov
https://arm.gov

Go to Capabilities > Computing
Resources >

JupyterHub & ARM Data Workbench
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Data Selection Summary

SONDEWNPN

Balloon-borne sounding system (BBSS):
Vaisala-processed winds, press., temp, &RH
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Data Level: b1

Site: ACAPEX (ARM Cloud Aerosol Precip Experiment); Mobile Facility (ACX)
Facility: Off the Coast of California - NOAA Ship Ronald H. Brown; AMF2 (M1)
Category: Atmospheric Profiling

Data Type: Routine Data @

Source Instrument/Data: Balloon-Borne Sounding System

Date Range:
(3 2015-01-12 to (3 2015-02-10

Add Another Date Range

. i 175 files // 41.1 MB
Order all Variables Citation Format: Select s it
@ Extract Requested Variables

Note: all variables will be delivered for this datastream

Extraction options only apply when "Extract Requested Variables" is selected.

Concatenate files by No =
variable

File format(s) v/ NetCDF ASCII-CSV @

Filter data flagged by Data Incorrect  Suspect
Quality Reports @

Data Delivery Options

All orders are provided via FTP
v Globus (1)

¥/ THREDDS (1)

1
P

(37 Stage data to Workbench JupyterHub () [ITH)

X Cancel Submit Data Request —
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