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Data science in action at LLNL & student opportunities
—Data Science Summer Institute (DSSI)
—UC Merced Data Science Challenge
—Consortium Enabling Cybersecurity Opportunities and Research 

(CECOR)

Women in data science
—WiDS technical vision
—Mentoring experience and career

Overview
Welcome to WiDS Livermore

Presenter
Presentation Notes
Good morning. I’m Marisol Gamboa, a computer scientist here at LLNL. Data science is a big deal at the Lab, and every day it’s becoming more important to scientific research and the kind of work we do here in service to the Department of Energy and the National Nuclear Security Administration. LLNL generates a massive amount of data from lab tests, computer simulations, and experiments like those at the National Ignition Facility, home of the world’s most energetic laser. I have supported the Lab’s Global Security organization for more than 15 years. In this area, we handle non-DOE projects for national security, cognitive simulations, and predictive biology—we’re advancing the opportunities in cancer research.

One of my passions—besides data science—is outreach and helping young people nurture their interests in STEM fields. It is critical to develop and support the next generation of successful data scientists, so first I’d like to provide an overview of our programs aimed at the academic community. Then I’ll talk about
how WiDS fits into the Lab’s data science activities,
my own experiences with WiDS and my career path, and
how women in particular are vital to this rapidly growing field.
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Data Science Summer Institute
Developing and guiding the next generation of data scientists
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[1/2]
The Data Science Summer Institute, or DSSI, is a 12-week intensive program that brings in a limited number of undergraduate and graduate students with backgrounds in machine learning, applied mathematics, computer science, or statistics to tackle some of the world’s largest problems. The DSSI, of which I am co-director, works closely with the Lab’s Data Science Institute.

Students are selected through an open competitive process and paired with LLNL mentors and projects that align with their skills and interests. While onsite, students have up to 50% of their time available to explore different projects, participate in other Lab activities, attend courses and seminars, and strengthen their skills in data science. These students work with real data from real projects happening at the Lab, and they have access to our supercomputers. They also present posters at the Lab-wide student poster symposium. Only a fraction of the nearly 400 posters won Best Poster awards; two of them were DSSI students.
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Data Science Summer Institute
Developing and guiding the next generation of data scientists
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[2/2]
This summer we’ll welcome the 4th DSSI class, and the field is very competitive. Recent statistics:

Applications: FY18 = 1000+, FY19 = 1800+, FY20 = 1600+ applicants
Students selected: FY17 = 24 , FY18 = 26, FY19 = 32
In FY20 we are projecting 34–36 student/mentor selections.
The program serves as a workforce pipeline. We hired 12 people from FY17, FY18, & FY19—3 of whom are women with a 4th as a potential hire.
Male/female ratio: FY17 = 29.2% female, FY18 = 24% female, FY19 = 43.5% female

We also invite faculty to spend the summer with us alongside the students. These faculty provide mentoring and instruction while collaborating with LLNL data scientists.

FY19 invited faculty:
Bruno Sanso – professor of applied mathematics and statistics, UC Santa Cruz; spatial statistics – seminars 
Ryan Farrell – associate professor of computer science, Brigham Young University; computer vision – seminars 

FY18 invited faculty:
James Flegal – UC Riverside
Robert Gramacy – Virginia Tech
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UC Merced Data Science Challenge
Developing and guiding the next generation of data scientists
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[1/2]
This year will mark our 2nd summer offering the UC Merced Data Science Challenge. UC Merced students apply for 20 spots. Dr. Suzanne Sindi, a Merced professor, joins the students for this 2-week crash course in applying data science methods to a real-world challenge. Undergrads are divided into multidisciplinary teams led by a graduate student. The goal is to expose underrepresented students to data science, encourage them to pursue graduate education, and establish LLNL as a potential employer.

The program is funded by LLNL’s University Relations & Science Education Office (director Annie Kersting) and is a collaboration between by the Lab’s Computing directorate, the Center for Applied Scientific Computing (CASC), the Data Science Institute, and the University of California. The Lab provides office space, computers, and accounts for the participants.
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UC Merced Data Science Challenge
Developing and guiding the next generation of data scientists

Presenter
Presentation Notes
[2/2]
Last year, the UC Merced challenge had a healthcare focus, with the students using machine learning and other techniques to identify antibody/antigen interactions. This year, the students will tackle a materials science problem—training models to identify energetic chemical compounds using atomic and/or molecular features. Dr. Sindi has been a great partner in this program, and we’re excited to welcome Merced students back to the Lab this summer. And today at WiDS Livermore!

We also have a Data Science Immersion Program for Lab employees who show great promise and a desire to quickly grow into the Data Science field. Cindy Gonzales is our first success story. She’s part of the career panel today, so feel free to introduce yourself and ask questions.
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Consortium Enabling Cybersecurity Opportunities and Research
Developing and guiding the next generation of data scientists
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[1/2]
Another student opportunity is LLNL’s CECOR summer program where interns get a a unique, hands-on educational experience in computer science, cybersecurity, machine learning, and job preparation. The program was established in 2014. I had the opportunity to join their efforts in 2019 thanks to my colleagues Celeste Matarazzo, Evi Dube, and Tony Baylis.

The NNSA funds a cybersecurity consortium consisting of 13 Historically Black Colleges and Universities (HBCUs), two national labs, and a K-12 school district. The goal is to produce future employees trained to address realistic security problems experienced by NNSA laboratories, U.S. government agencies, and the private industry.
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Consortium Enabling Cybersecurity Opportunities and Research
Developing and guiding the next generation of data scientists
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For many of the participants, CECOR is their first internship experience. Some have never heard of a national lab. Our 2019 CECOR students acquired data science expertise by watching video lectures adapted from a class taught at Stanford University, worked on coding and machine learning problems and exercises in Python, engaged with their Lab mentors, and attended seminars to introduce them to cyber activities at the Lab. Like the DSSI students, CECOR interns participate in the Lab-wide poster symposium.

In FY19, we hosted 12 students—6 female, 6 male. 50% female!
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Biosecurity Counterterrorism Defense Energy

Nonproliferation ScienceIntelligence Stockpile Stewardship

Women in Data Science
Past, present, and future
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I’ve spoken before at WiDS Livermore about how data science impacts the national security mission that I support technically—such as how machine learning is used for counterproliferation efforts, and how deep learning can identify vehicles from overhead imagery and photos of equipment used to make chemicals. The Lab is full of real-world applications for a wide variety of data science techniques, and accordingly, LLNL’s missions have a growing focus on large-scale data analytics.

I’m proud to have been provided many opportunities that place me in a position where I’ve impacted the past and present solutions in support of LLNL missions. Doing work that matters to the country is very fulfilling, as is working alongside the best and brightest scientists and engineers.

You, too, have the power to impact the present and future of our missions. According to the U.S. Department of Labor in 2017, women make up 47% of the labor workforce and more women (50.7%) are obtaining bachelors degrees than men are. I would like to see the same statistics for women in data science and in STEM fields working on LLNL missions in the near future.

As women, we bring unique perspectives and passion to data science at the Lab and the world. To build better solutions, we need to part of the answers. This means championing diversity, multidisciplinary teams, and bringing people of different backgrounds together to solve mission-critical problems and build better solutions.
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Women in Data Science
Past, present, and future
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Presenter
Presentation Notes
I wrote and executed my first computer program when I was 15. I was one of five students selected to participate in the New Mexico Supercomputing Challenge. The experience opened up a different world for me, where I had the power to make the computer program do anything. In that moment, I knew I wanted to become a computer scientist. One of the most exciting things about working at a national lab is being able to help other young programmers and scientists have that same realization—to encourage them to pursue their interests. We all know that for girls in particular, the barrier to entry in STEM fields is high. Not because they aren’t capable, but because they internalize the perception that it’s beyond their ability. Thanks to people like us, programs like the ones I described, and events like WiDS, that barrier is crumbling.

Mentoring is a key part of this outreach. I’ve mentored for the WiDS speed mentoring session, which you’ll have a chance to participate in today. And I’ve advised many summer interns through technical projects. So I’ve been on the career-path side of mentoring as well as the technical-guidance side. Both aspects are important to nurture. As a mentor, ask yourself: How can I help this student or early career scientist realize her potential? What lessons did I learn along my own journey that might be useful to her now? Can I point her toward a new skill—for instance, a new programming language, a new visualization tool, or new application for her idea?

I’ve also found mentoring to be a two-way street. You might be surprised how much you can learn from mentees. (Here’s an example.) As a woman in a technical field, I think about how my own insecurities still drive my everyday choices. I recently realized that I adjust myself like “nail color” to comply with my meeting schedule—a completely unconscious action that I’ve consistently done. I never gave it any thought until a young women I spoke to shared how she felt her nail color impacted how she was perceived at work. The most important thing I’ve learned is that “sharing knowledge” is powerful.

Over my 20-year career, I’ve seen demographic changes in computer science and data science. In the three student programs I described, young women are starting to make up a larger percentage of participants. As competitive as these programs are, we are seeing quality applicants from all walks of life. For example, you can see the DSSI participation statistics here. [FY17 – f7/m17 (29.2% female), FY18 – f6/m20 (24% female), FY19 – f14/m18 (43.5% female)]. Ultimately, women are entering these fields in higher numbers every year, so we should take every opportunity to encourage and support them.

We’re excited to host all of you at WiDS Livermore today. Help yourself to refreshments and enjoy the rest of the program. Thank you.
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