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What is Advanced Computing? 

• Cloud Computing
• Data Intensive Computing
• Parallel Computing
• High Performance Computing
• Supercomputing
• Data Analytics
• Data Mining
• Data Science
• Data Visualization
• Modeling and Simulation

Resources and Services that support compute- and data-intensive research, which are too expensive to be
purchased and operated by an individual research group, department and, in some cases, institutions.



What is XSEDE?

Foundation for a National CI 
Ecosystem
• Comprehensive suite of advanced digital 

services that federates with other high-end 
facilities and campus-based resources

Unprecedented Integration of 
Diverse Advanced Computing 
Resources 
• Innovative, open architecture making 

possible the continuous addition of new 
technology capabilities and services



Vision/Mission: Enable Realizing Best Science
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Strategic Goals
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Deepen and 
Extend Use

• Deepen the use of the advanced digital ecosystem for existing scholars, researchers, 
and engineers.

• Extend the use to new communities
• Contribute to the preparation and workforce development of scholars, researchers, and 

engineers in the use advanced digital technologies via training, education, and outreach
• Raise the general awareness of the value of advanced digital research services

Advance the 
Ecosystem

• Create and open and evolving infrastructure
• Enhance the array of technical expertise and support services offered

Sustain the 
Ecosystem

• Ensure and maintain a reliable, efficient, and secure infrastructure
• Provide excellent user support services
• Operate and effective and productive virtual organization
• Operate an innovative virtual organization



XSEDE Supports a Breadth of Research

• "Deep learning" Artificial Intelligence on XSEDE Systems Promises Fewer False Alarms 
and Early Prediction of Breast Cancer Development

• Understanding HIV

Biomedical

• Machine Learning Enables Scientists to Spot "Comma-Shaped Clouds," Extreme Weather 
• Identifying Genes Associated with Surviving Climate Change
• Gateway for Hawaiian Water Security

Climate and Environment

• Data Mining of Historical Narratives
• Six Degrees of Francis Bacon

Humanities and Social Sciences



Total Research Funding Supported by XSEDE to Date
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$2.16 billion in research 
supported by XSEDE 2.0

September 2016 - May 2019

Research funding only. XSEDE leverages and 
integrates additional infrastructure, some 
funded by NSF (e.g. “Track 2” systems) and 
some not (e.g. Internet2, Campus Champions).

NSF, 794.3, 37%

DOE, 475.7, 22%

NIH, 433.8, 20%

DOD, 175.5, 8%

DOC, 55.2, 2%
NASA, 39.1, 2%

All Others, 189.3, 9%

Data from 



Compute and Analytics Resources

Bridges2: Featuring interactive on-demand 
access, tools for gateway building, and 
virtualization.

Comet: hosting  a variety of tools including 
Amber, GAUSSIAN, GROMACS, Lammps, 
NAMD, and VisIt.

Jetstream: A self-provisioned, scalable 
science and engineering cloud environment

Stampede-2:  Intel's new innovative MIC 
technology on a massive scale

Super Mic: Equipped with Intel's Xeon Phi 
technology. Cluster consists of 380 
compute nodes.

Wrangler: Data Analytics System combines 
database services, flash storage and long-
term replicated storage, and an analytics 
server. IRODS Data Management, 
HADOOP Service Reservations, and 
Database instances.



XSEDE Visualization and Data Resources

Remote Visualization

TACC Visualization 
Portal

• Remote, interactive, 
web-based 
visualization

• iPython / Jupyter
Notebook integration

• R Studio Integration

Storage
• Resource file system 

storage: 
All compute/visualization 
allocations include access to 
limited disk and scratch space on 
the compute/visualization resource 
file systems to accomplish project 
goals

• Archival Storage: 
Archival storage on XSEDE 
systems is used for large-scale 
persistent storage requested in 
conjunction with compute and 
visualization resources. 

• Stand-alone Storage: 
Stand-alone storage allows 
storage allocations independent of 
a compute allocation. 
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Community Engagement & Enrichment (CEE)

Workforce 
Development

User 
Engagement

Broadening 
Participation

Campus 
Engagement
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XSEDE CEE: Broadening Participation Program
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Expand awareness 
of XSEDE

• Campus Visits
• Conference 

Exhibiting
• Papers
• News

Identify programs 
and researchers 
who can benefit 

from XSEDE 
services

• Conference 
Exhibiting

• Campus Visits
• Training Events
• Consulting

Enable institutions 
and faculty to use 

advanced 
computing to 
increase their 

research 
productivity

• Build and Maintain  a 
Thriving Peer 
Support Community

• Deliver training 
mapped to needs

• Connect researchers 
with XSEDE services 
and expertise

Create 
scalable and 
sustainable 
models and 

best practices

• Enhance curriculum
• Foster productive 

campus champions
• Create connections 

to the CI Ecosystem



Workforce Development: Education Program

Develop, identify, & maintain computational science 
program competencies

Promote computational science

Provide consulting for program development and 
plans

Facilitate Collaborative Online Courses



Workforce Development: Student Programs

Advanced Computing for Social 
Change and Compute4Change

Empower  (Expert Mentoring 
Producing Opportunities for Work, 
Education, and Research)

Student Champions



EMPOWER

PROJECTS: Computational, Data Analytics, 
Visualization, Networking and System Maintenance   

MENTORS are XSEDE staff, researchers, and 
educators who recruit and mentor students.

STUDENTS are undergraduates who participate as 
a learner, apprentice or intern

COMPENSATION: Ranges from $750 to $3,000 
(based on student level and duration)

Project proposals from mentors must contain a 
training plan for the student.



Upcoming Opportunities

Summer 2022, International HPC Summer School – contact 
alameda@illinois.edu

June 25, 2021 - EMPOWER ( Expert Mentoring Producing Opportunities for 
Work, Education, and Research ) – undergraduate student participants and 
faculty/research staff with projects – http://computationalscience.org/xsede-
empower
Spring 2022 Advanced Computing for Social Change Regional Student 
Workshops 
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mailto:alameda@illinois.edu
http://computationalscience.org/xsede-empower%20-%20June%2025


XSEDE Training

Training is available in a variety of formats, including 
multicast, webinars, online training, and in person 
workshops. Suggestions for new topics are encouraged 
via the feedback form. For more information, see:

• XSEDE Training Overview for a summary guide of materials available
• XSEDE Training Course Catalog including listings across formats and sites
• Course Calendar with registration for upcoming training courses

• Online Training on materials relevant to XSEDE users
• Badges are available
• Roadmaps 
• Training materials focus on systems and software supported by the XSEDE Service Providers, covering 

programming principles and techniques for using resources and services. Training classes are offered in high 
performance computing, visualization, data management, distributed and grid computing, science gateways, 
and more.

https://www.xsede.org/web/xup/feedback
https://portal.xsede.org/training/overview
https://portal.xsede.org/training/course-catalog
https://www.xsede.org/web/xup/course-calendar
https://www.xsede.org/web/xup/online-training


XSEDE Allocations: Overview of Allocation Types

• Startup: 
Startup projects target new users planning to submit more substantial 
requests in the future as well as users who have modest computational 
requirements that, nevertheless, cannot be satisfied by their campus 
resources

• Research
Research projects are designated for projects that have progressed beyond 
the startup phase and are conducting production usage of XSEDE-allocated 
resources in pursuit of their research objectives.

• Education
Education projects target faculty or teachers intending to use XSEDE-
allocated resources for classroom instruction or training classes related to 
the use of advanced cyberinfrastructure technologies.
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Educational Allocations: How to Apply?
1. Secure an XSEDE User Portal login at https://portal.xsede.org
2. Gather appropriate documentation

• Abstract
• 2 page (NSF) biosketch
• Syllabus
• Resource Justification
• Requested End Date

3. Identify other critical personnel
• Co-PI (need 2 page biosketch)
• Allocation Managers (to assist with adding students to allocation)
• These personnel need portal accounts as well
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https://portal.xsede.org/


Resource Justification

• Estimate resource needed based on the amount of work students will 
perform in class

• Number of Students
• Computational requirements for each homework and project
• Show your reasoning as to how these justify the request for the whole 

class
• Any uncertainties?

• OK to request full Startup limit (details coming)
• OK to indicate possible variability in student projects

• Overall: Provide sufficient detail to demonstrate that the work is 
appropriate for the resource, and appropriate in scale
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Submit your request

• Guided submission at XSEDE User Portal
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XSEDE Resources

• Wide Variety of Resources
• Ideal for efficient usage of resources

• Comet (CPU plus GPU nodes, shared nodes possible)
• Bridges (CPU plus GPU nodes, shared nodes possible)

• Ideal for larger scale use
• Stampede2

• Innovative Cloud Use 
• Jetstream

• Resource Listings – including startup limits
• In-depth resource table (portal, next page)
• Overview table (website) – with startup limits
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Which is the right resource for your work?
• Software availability: https://portal.xsede.org/software#/
• Resource details & user guide: https://portal.xsede.org/resource-monitor
• Recommended use: https://portal.xsede.org/allocations/resource-info

https://portal.xsede.org/software
https://portal.xsede.org/resource-monitor
https://portal.xsede.org/allocations/resource-info


Software on XSEDE Resources



Science Gateways https://www.xsede.org/ecosystem/science-gateways

https://www.xsede.org/ecosystem/science-gateways


Open On Demand Portal on Bridges2

• Browser Portal to access HPC resources including:
• Drag and drop file transfer
• Job Composer tool
• Interactive Apps

• Jupyter Notebook
• RStudio Works on any browser, no 

software installation 
required
Just need HPC 
username/password



Open On Demand Portal on Bridges2



Open On Demand Portal on Bridges2 – Jupyter Notebooks



Open On Demand Portal on Bridges2 - RStudio



Open On Demand Portal on Bridges2 – File Manager



On Demand Portal at Ohio Supercomputer Center

• OSC Portal
• Open Source Project funded

by NSF
• https://openondemand.org/

https://openondemand.org/


Questions?
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