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Welcome from Dr. Linda Hayden

Overview of the Faculty Hackathon Logistics
Deliverables
Mentor Introductions

SGX3 Overview - Dr. Hayden

Course Goals
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Overview

Event Information
The hack will begin with a series of virtual sessions and will conclude with an inperson poster presentation of team findings at the Gateways 2025
conference.
Schedule:

e  September 15th - 26th, 2025 - Virtual Sessions [Session dates and times provided upon acceptance]

e  October 28th - 30th, 2025 - Poster Session [Gateways 2025 will take place in Green Bay, WI.]
Overview
The 2025 Faculty Hackathon (FacultyHack@Gateways25) convenes faculty from diverse institutions to collaborate on integrating Science
Gateway technologies into courses and research workflows. Through structured mentorship and technical training, participants will re-envision syllabi
to include accessible, reproducible, and sustainable cyberinfrastructure resources that enhance both teaching and student research experiences.

SEPrEMBER?a ys 25

26,2055

Expected Outcomes

e  Arevised course syllabus incorporating one or more Science Gateway resources

e A poster submission for the Gateways 2025 Conference outlining pedagogical redesign and projected impact

e  Strengthened peer and mentor networks supporting ongoing collaboration in research computing and education
Broader Impact
By fostering faculty innovation and building technical fluency with cyberinfrastructure, FacultyHack@Gateways25 advances institutional capacity to
prepare students for computational and data-intensive careers. The program emphasizes FAIR data principles, reproducible science, and
accessible computing resources, aligning with the Science Gateways Community Institute mission to democratize advanced computing for
education and research.

https://hackhpc.github.io/facultyhack-gateways25


https://sciencegateways.org/gateways2025

Deliverables

Original syllabus (baseline)

Revised syllabus integrating one or more Science Gateway resources
Gateways 2025 poster

Gateways 2025 conference registration

Science Gateway resources list you plan to use (e.g., NAIRR, Jupyter,
projectEUREKA!, GitHub workflows)

Brief bio/CV and faculty headshot

(If requested) Technology-incorporation notes per session (short
summary of what you tried/plan to try)

https://hackhpc.github.io/facultyhack-gateways25



Faculty/Mentor Matches

Mentor(s)

Roberts/Alsmadi
Alsobeh

Holmen

Diehl

Posada
Elmellouki/Ojo
Ojo

MacCarthy
Faiyaz/Fields
Roberts/Alsmadi
Elbakary

White

Participant

Sabrina Perry
Oyebade Oyerinde
Noreen Whysel
Sungbum Hong

Mary Beals
Tanganika Johnson
Pariksheet Nanda
Cheryl Swanier
Joshua Gbadebo
Feseha Abebe-Akele

Connor Flynn
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Faculty/Mentor Matches

Mentor(s) Participant
Alsobeh/Diehl Oyebade Oyerinde

Elmellouki/Wooton Mary Beals
Ojo/Posada Tanganika Johnson
Holmen/Alsmadi  Sabrina Perry
Faiyaz/Fields Cheryl Swanier
Roberts/Holmen Joshua Gbadebo
White/Elmellouki  Connor Flynn
MacCarthy/Mason  Pariksheet Nanda

Dey/Mason Sungbum Hong
Elbakary/Mason Feseha Abebe-Akele
Alsobeh/Diehl Oyebade Oyerinde

Elmellouki/Wooton Mary Beals

https://hackhpc.github.io/facultyhack-gateways25



Sample Poster
Gateways 2024

wema  HPC-Enabled Curriculum Enhancement of a General
Bioinformatics Course at Albany State University.

Revised Course Sample HPC/Gateways
Description Exercise

The revised General Bioinformatics

high-performance
computing (HPC) applications. This
course  integrates  fundamental
bioinformatics  concepts  with
practical  HPC providing
students with a solid foundation
both areas. The curriculum begins
with an_introduction

scientific
scripting, As the course progresses,
it delves into advanced topics such

experience through project-based
modules, utiizing a local
supercomputer setup for hands-on
learning. The course culminates in a
final exam structured as an HPC-
based project, allowing students to
apply their acquired knowledge in a
real-world scenario. By combining
theoretical knowledge with practical
skills in HPC and_bioinformatics,
this course prepares students for
the computational

equips them with valuable tools for
data-intensive scientific discovery

Implementation
Schedule
The course will be offered during

the Spring and Fall Semesters,
from 202

Weeks 1-9: Foundations

feeks 1-2; Course introduction,
Scientific gateway access, bast
basics

jeeks 3-4; Programming
Rdoranials fr DTG
Weeks 5-6: HPC fundamentals and
introduction to bioinformatics
Biological databases,

Sequence alignment, BLAST

Weeks 10-15: Advanced HPC
Project:
Weeks 1011: Large-scale genomic
data analysis wih HPC

HRC for strucural
bioinformatics and data

Rewiw and project
Preparation

Week 17: Final Exam (HPC-based
project)

Throughout each semester,
students will utiize a local 4GPU
supercomputer for hands-on HPC
experience.

1. Parallel BLAST Search
Use an HPC cluster to perform a
parallel BLAST search on a large
sequence set. Split a FASTA file,
submit parallel jobs, and combine
results,

2. Large-scale Multiple Sequence
Al

Utilize HPC to align hundreds or
thousands o sequences sing ools
or Clustal

3. Genome Assembly
Develop 2 henome

scientific gatew:
Upload raw data, configure and run
assembly tools, and  visualize
results,
4. Machine Learning for Protein
Structure Prediction
Use HPC to train and run a machine
learning model (e.g. simplfied
AlphaFold-inspired) for  protein
structure prediction.
5. LargeScale  Phylogenetic
Analysi
Conduct phylogenetic analysis on a
large dataset using HPC. Perform
multiple sequence alignment and
build trees using parallel tools like
RAXML or IQ-TREE.
6. Virtual Screening for Drug
Discove
Conduct a virtual  screening
experiment  usng  molecular
docking on an HPC system, utilizing
tools like AutoDock Vina to identify
potential drug candidates

Resource Needs/List

1. Textbook: “Bioinformatics and
Functional Genomics" by Jonathan
Pevsner, 3rd edition

2. Computer lab or personal
computers with internet access

Python programming
Erarment (e.g. Anaconda
distribution)

4.Biopython library

5. Access to biological databases
(e.g., NCBI, Ensembl, UniProt)

6. BLAST software or web interface
Multple sequence alignment tools
(e Clustal Omega, MUSCLE)

7. Phylogenetic analysis software
(eg, MEGA, PhyML)

Machine learning libraries (e.g.
scikit-learn, TensorFlow)

8. Access to AlphaFold database
and visualization tools (e.g. PyM

. High-performance computing
large-scale analyses

10. Version control system (e.g., Git)
Access to scientific literature
databases

https://hackhpc.github.io/facultyhack-gateways25

Gateway Community Mentor Syllabus Suggestions

Environment Setup

« Install Python 3.8+ and Visual Studio Code
+ Install Python packages: biopython, pandas, numpy, matplotiib
« Learn basic Bash commands for file operations

Version Control

+ Install Git and create a GitHub account

« Configure Git with your name and em,

eate a repository for your bioinformatics projects.

Bioinformatics Tools

« Familiarize yourself with NCBI databases and BLAST

« Install Clustal Omega and HMMER

+ Learn to use MEGA and RAXVL for phylogenetic analysis

Programming

+ Focus on Python basics, file /O, Biopython, Pandas, and Matplotlib

+ Practice writing Bash scripts for automal

tion

+ Learn to use Sckit-learn for machine learning tasks

« Check relevant GitHub repositories for example code
+ Remember to commit to your work regularly and practice good version

control habits

+ Public Bioinformatics Dataset
from fEPworks Github repus\(ory

hitps://github.com/JE}

Bloniormatica datssets

+ NCBI Dataset
https://github.com/nchi

* Metagenomic Dataset from the
CURE:

hity ww.ncbi.nlm.nih,

articles/PMC7511545/

* Genomics Data Lake from Azure
Open Datasets:
tps:/learn,microsoft.com/da

di/azurelopen datasets/dataset

genomics-data-lake

Gateways

ACCESS-CI
EDGE Bioinformatics Gateway

KEGG (Kyoto Encyclopedia of
Genes and Genomes)

NERSC (National Energy

Research Scientific Computing
enter)

Science Gateways Community

Institute (SGC1)

ORNL Portal

AVIL

Genomic Data Analysis
Protein Structure Prediction
Metagenormics Analysis

Machine Learning for Genomic
Classification

Comparative Genomics

Teum Tesching / Co-Tasching
This course is taught i
Departraant of Natura Shences
Students who enrolled in this
course are Biology majors with little
or no background
Science. A sister” course (CSCI 2300
Compumtionalinformatis) s taught
in the Computer Sciences program
Bl onracs can be (o LTS
actuate a cross-disciplinary.
perspective for students.

Future consideration:

(1) Either consolidate the two
courses and carefully arrange
the contents; or

(2) Develop interdisciplinary
collaboration (set up a
Computational Biology Lab to
expand opportunities in both
directions to our students

Olabisi Ojo, PhD.

Department of Natural

Sciences.

(Bioogy Program)

Aty e Uty
isiojo@asurams.edu

HPC/Gateways Co-Mentor
| sheryl Braord, PhD
 School ofScience, Aviion,
Health T
czabeth CiyStte Universty
strodjord@ecsu.ed

wc/asmmays amx

e conor o
computationa Scences,

h e
[reeA -

MORE INFORMATION ->
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Poster Template 2024

e Title: Lorem ipsum dolor sit amet, consectetur adipiscing elit,
sed do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam.

HPC/Gateways

T
o cilum duore

UL erimn ad minim vos
ud e R

MORE INFORMATION ~+
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https://hackhpc.github.io/facultyhack-gateways24/resources/FacultyHack24-Poster_Template.pptx
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GitHub (Web) Basics

Note: A GitHub repository will be required of all teams when reporting out

during final presentations. (Examples:
https://qithub.com/HackHPC/facultyhack-gateways24

[HINT] GitHub Pages is a powerful, free feature!

3 demetriusnich / Breast-Cancer-Prediction  #usic

owaen- 1 frew o

GCode ©Oumes D Puireuess O acions  [pmecs MWk O Secuty < sens
Pomaster - P o ot covotie | nwane- () Ao
No descripton, website,
demetrivsnich A s via upload < st onNov, 2020 D22commis | provided.
= ssosimg Frst o Mmontnsago | D Rescme
- s Frse Commt montmssga | MITLcense
- Frst Commit TMmontnsago | Relesses
- s st Commt 11 months g0
Packages
D edorcontiy s Commt 1 months aco i
D giignore Frst Commit p—— e
D vavsym Frst ot 7 months a0
Gontributors 2
D0 reas Cancer Awarenass by Sides..  Add les i upioaa 1 months g0
| o ueese Firs Comt 1 months agn demerriusrich
D ReavEna Undite README p—— elishhiggso

= READMEmJ
Usage

Basic Usage

After downloading, simply edit the HTML and CSS files included with dist directory. These are the only files you
need to worry about,
the index.nta. file in your web browser

to the code, you can open

Advanced Usage

Clone the source files of the theme and navigate into the theme's root directory. Run npa install and then run
npn start plate in

watch for changes to core
template files, and ive reload the browser when changes are saved. You can view the package. json file to see
which scripts are included.

npm Scripts
« g run busld builds the project - this builds assets, HTML, JS, and CSSinto izt
« npe run build:assets copies the files inthe sre/assets/ directoryinto dist
* npa run butldzpug compiles the Pug located in the src/pug/ directory into dist
« npm run build:scripts bringsthe sre/js/scripts.is fleinto dist
= pa run build:scss compiles the SCSS files located inthe sre/scss/ directory into dist
« npa run clean deletes the dist directory to prepare for rebuilding the project

GitHub

Breast-Cancer-Prediction

Breast Cancer Prediction Website

HEAD According to Georgia Department of Public Health and the Georgia Center for Cancer Statistics, breast cancer is the leading
cause of cancer incidence in women citizens residing in Georgia. Breast cancer accounts for 30% of all new cancers found in women.
‘Through prediction modelling, women can understand how risk factors play a part in prevention. Knowing these risks brings awareness
and awareness brings about prevention

We created a website with prediction graphs showing the possible cases of breast cancer for 2020, and compared it to prior years.
This site was created to spread awareness for breast cancer in Atlanta.

You can see what work was d
usp=sharing

le Colab

IN8IPYAMSITOUGL Uzyv-12

This project was created by Demetrius Nicholson, Rayna Wynn, Eliiah Higgs, Javier Guillen, and Tony Guy.

Data for this study bt

d from the BCSC: g .org/.
Start Bootstrap - Grayscale

Grayscale is a multipurpose, one page HTML theme for Bootstrap created by Start Bootstrap.

Preview

Start Bootstrap

Projects Contact

https://hackhpc.github.io/facultyhack-gateways25
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GitHub Example

wsamyono
imgs

JSEP2022Week1.ipynb
JSEP2022Week2.ipynb
JSEP2022Week3.ipynb
JSEP2022Weekd.ipynb

README.md

Spring 2024 MATH 3390 Course Syllabus W.

posterlastversion.pdf

README

Jarvis Bulldog's Team F;

This repository is for Jarvis Bulldog Team of

Team Member: Widodo Samyono, PhD
Email:
Linkedin:

Team Mentor: Je'aime Powell.
Email:
Linkedin:

- ln 2

Add file

50 Commits

JarvisBulldogTeamFacHackGW23

Jarvis Bulldog's Team FacultyHack@Gateways23
This repository is for Jarvis Bulldog Team of FacultyHack@Gateways23 with SGX3.
Team Member: Widodo Samyono, PhD

Email: wsamyono@iarvis.edu
Linkedin: https://www.linkedin.com/in/widodosamyonof

Team Mentor: Je'aime Powell.
Email: jpowell@tacc.utexas.edu
Linkedin: https://www.linkedin.com/in/jeaimehp/

Resources

HPC support [ accounts for our course (include URL and a brief description)

The team TACC Account information:
Account: wsamyono. Email: wsamyono@arvis.edu. Institution: Jarvis Christian University (jarvis.edu).
The TACC HPC resources is from the following link: https://portal.tacc. utexa iew

Needs: 1) accesing and using the Jupiter Notebook for the team and students for the course in Computational and Mathematical
Biology. 2) data storage. 3) other resources: GPU, Jetstream, etc.

List of 3-4 Gateway references (include the URL of the G: and a brief d i
* Welcome to Cc re rch.google ipynb The website to Google Colab
(Colaboratory). What is Colab? Getting started with Colab. Sample Applications. More Resources.
 Overview of Ci y Features. research.google. :_features_overview.ipynb The website

explains the Colab features: Cells, Working with Python, and Integration with Drive (Google Drive).
« An to ing for A Python-Based Primer, Berk Ekmeki Charles E. McAnany ,Cameron Mura.

"+ 2025

GitHub:
https://github.com/wsam

ogTeamF

vono/JarvisBu

acHackGW?23

GitPages:
https://wsamyono.github.

io/JarvisBulldogTeamFacH

ackGW?23

https://hackhpc.github.io/facultyhack-gateways25
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Create action items for mentors and faculty
Create an Introduction and Goals slide for next
check-in

Overview and goals of the course from faculty
How to collaborate between check-ins.

https://hackhpc.github.io/facultyhack-gateways25
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Helpful Tips for Initial Faculty Check-in

e Overview of curricula to be modified
- Possibly requesting for copies of syllabi

e Detailed goals for the hackathon
- How the faculty envision their classes post hack
- HPC resources faculty desire

e Structure of communication outside check-ins
-loom
- Email
- Discord/slack

Action items for both Faculty members and Mentor

% OAK RIDGE —~
- National Laborarory ( En/\
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* /SGX3 Overview
Dr. Linda Hayden
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Extend. Expand. Exemplify. Enginee

National Laboratory

Next Session:

Tuesday Sept. 16, 2025

SEPTEMBER 15 - 26, 2025

e Target Course Introduction

https://hackhpc.github.io/facultyhack-gateways25



