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 Student internship programs
— Data Science Summer Institute (DSSI)
— Data Science Challenge (DSC)

 Data Science Consulting Service (DSICS)

 Women in Data Science (WiDS)

 Data Science Council consisting of 
experts in respective areas

 Open Data Science 
— Open Data Initiative

 Internal Staff Training Program (SEAM)

 Workshops, seminars, cloud services, 
newsletter, hackathons, and more!

LLNL’s Data Science Institute (DSI)
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https://data-science.llnl.gov/open-data-initiative

Open Data Initiative (ODI)

• Share unique, complex, 
real-world datasets  
with the scientific 
community

• Support curriculum 
development

• Inspire new 
collaborations  and 
learning opportunities

• Tes t hardware and 
scalable machine 
learning solutions

https://data-science.llnl.gov/open-data-initiative
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 Each dataset on 
the ODI includes:
— Description
— Thumbnail
— Relevant paper 

links
— Relevant code 

repo links
— Background 

information 
links

— Release 
numbers

— License

Open Data Initiative (ODI) Submissions
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Data Hosting (2 GB < Data < 500GB)
University of California, San Diego (UCSD) Research Data Library

 Object Metadata Form
— Data Title
— Names, Identifiers (ORCID) & 

Roles
— Dates Created or Collected
— Keywords/Topics (for 

discovery)
— Description
— Scientific Domain (set list)
— Identifiers (like DOI)
— Related Publications and 

Resources
— Geographic Coordinates 

(dd.dddd)
— Copyright and Licensing
— Thumbnail image
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Data Hosting (2 GB < Data < 500GB)
University of California, San Diego (UCSD) Research Data Library

 Component Metadata Form
— Filename
— Short descriptive title
— Number of instances (rows)
— Number of classes 
— Optional technical detail

 Data Deposit Page
— Minimal metadata to link to 

other forms
— Place to upload .zip/.tar file 

including all files you described 
on the component metadata 
form
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 LLNL’s Green Data Oasis (GDO)
— Large data store (700 TB) on the 

unrestricted LLNL network
— Intended to facilitate sharing of 

scientific data with external 
collaborators

— For each project:
• A virtual host is created
• It has it’s own IP address
• It can run it’s own services without 

interfering with other projects
— Fair share resource management is 

used to prevent one project from 
monopolizing resources

 In process of setting up DSI space on 
GDO, and creating streamlined 
metadata collection documents 
— Approved for 30TB as of now

Data Hosting (Data > 500 GB)
LLNL’s Green Data Oasis
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ODI Submissions Support Curriculum 
Development for Students and Staff
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 ~30-40 students come to LLNL each summer
— 50% supported by DSI to:

• take data science and machine learning courses
• Work through a data science challenge problem as a team 
• Present challenge problem results as a team with a poster

— 50% funded by a LLNL project to do research
• Present summer research with a 5 minute talk

 Challenge problems are current ODI datasets, derived from an existing ODI 
dataset, or will soon be an ODI dataset

Data Science Summer Institute (DSSI)



10
LLNL-PRES-869554 

 Annual intensive 2 week 
program for students to work 
through machine learning 
problems as a group
— ~50 students a summer
— Contracts currently with 4 

minority serving institutions
— 10 teams consisting of 1 grad 

student leading 4 undergrad team 
members

— Teams have diverse backgrounds
• School
• year in school
• Major
• level of data science background 
• etc.

— DSC exposes students to
• LLNL mission areas
• machine learning topics
• strengthen presentation teamwork, 

and leadership skills
— Same dataset is used as the DSSI 

challenge problem

Data Science Challenge (DSC)
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Shared Education in AI and ML (SEAM)

• 12-week long professional development sessions on AI/ML topics.

• Work in 3-person cohorts with 1 mentor, to learn, code, and report.

• Current courses utilize ODI datasets!

Course topics:

• Deep learning for 
computer vision

• Surrogate modeling and 
optimization

• Single agent 
reinforcement learning
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 LDRD Projects
— Datasets are a recognized form of 

LDRD publication at LLNL
— DOI publication numbers are 

provided by UCSD 
— DSI pushing to make quality dataset 

submissions as important as peer 
reviewed journal publications

 We supply a P/T for 8-12 hours for PI’s to supply all relevant metadata, and create 
supporting materials (such as Jupyter notebook tutorials)

 Curriculum development for student and staff programs
— Data Science Summer Institute (DSSI)
— Data Science Challenge (DSC)
— Shared Education in AI and ML (SEAM)

Dataset Submission Incentives 
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Challenge Problem vs. ODI Submission

 Challenge problems require:
— Notebooks for getting started with data 

(reading in, visualizing, normalizing, etc.)
— Clear machine learning task(s) (ex: 

“classify X vs. Y”, “predict Z”)
— Dataset

 ODI submissions require:
— A dataset
— Information about that dataset
— Minimal required metadata 

depending on which hosting 
method

— ML problem might not be 
apparent!
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 Currently have: 
— LLNL-developed datasets being hosted on the ODI to showcase LLNL projects, capabilities, and missions
— A set of datasets used for student and staff training programs

 On the horizon: 
— Streamlining metadata collection to abide by ODI requirements, and various hosting option requirements
— Working with PI’s to understand how we can turn existing ODI submissions into challenge problems
— Hosted intro data analysis and machine learning tutorials

 Long-term vision:
— Hosted data, dashboards, LLNL-developed tools, demos, tutorials, etc., across all classification levels for 

open release to anybody on that network

 Pain points:
— Coming up with a one-size-fits-all submission metadata requirements list 
— Motivating projects to submit datasets in the first place
— ODI   challenge problem development
— Organizing so many types of useful tools, beyond data 
— Curating intro material for staff and students:

• HPC (Ex: Slurm scripting)
• Data Analysis (Ex: how to open various file types and visualize, best normalization techniques)
• Machine Learning (ex; different methods and what they are each best for, understanding what different 

models are doing inside the “black box”, etc.)

 We are open to linking to other online DOE lab resources, collaborating on data standards, 
learning about similar data or student program efforts, or just general thoughts or feedback!

Open Data Science Summary
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