
Quakeworx Gateway Invites Early Users >>> Visit https://quakeworx.org
Science and General Apps Available  

• Broadband Platform • HFQsim • Moose-FARMS • pyCSEP • QuakeNN • SeisSol • Tandem • UCERF3-ETAS • UCVM with CVM-H
• Jupyter • Linux Desktop/Terminal • RStudio

Project Progress
Since its launch under the NSF CSSI award in 2023, the Quakeworx project has made significant strides in advancing a science gateway for earthquake simulation, data analysis, and collaborative 

research. Below is a summary of key accomplishments and ongoing activities:

The Quakeworx Science Gateway

Curated Apps & Data Advance Science Tools

Build Quakeworx Gateway Powered by OneSciencePlace Platform

Website
Events
News

User access
Single sign on

App store
Ready to use 

library of 
simulation,        
modeling
     tools

Publications
Articles
Reports

Data

Workspaces
Groups
Projects

Data
(Local)

Metadata
Vis plugins
(Remote)

          Globus

Compute 
systems 
Registry of 

computational 
systems

Curate data 
CFM, CVM, 
CSM, CRM, 
Simulation 
results, …

NGES apps
SeisSol, 
Tandem, 

e. Fusion of simulation & modeling apps with curated data by Earthquake Rupture Forecast community

ML apps 
New methods,

simulated 
training data, 

…

SearchSupport
Tickets

Curate apps
Seisol, 

Tandem, 
UCERF3 
ETAS , …

Quakeworx Project and Community Activities

NGES - Next Generation Earthquake Simulator                                  ML - Machine Learning

FAIR FAIR FAIR

Engage 
Community

Organize events 
Workshops, 
Hackathon, 

Use in teaching 
courses, 

User training

Outreach activities
Conferences, 

meetings, 
newsletters

Provide 
User support 

Community 
Contribution

Analysis 
apps 

PySCEP, …

Extend Add new 
capabilities, …
Publish Articles, data, 
reports, …
Add new Apps, Data, …

Fusion of simulation & modeling apps with curated data by Earthquake Rupture Forecast community
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Abstract
Quakeworx is a science gateway that provides an accessible, 
web-based cyberinfrastructure for the earthquake science 
community to seamlessly run, reuse, and contribute advanced 
computational tools for simulation and data analysis. Designed 
to reduce technical barriers and accelerate scientific discovery, 
Quakeworx enables rapid adoption of emerging methods while 
supporting reproducibility and FAIR data practices.

The platform delivers a growing suite of state-of-the-art 
earthquake modeling applications, including SeisSol, Tandem, 
MooseFarm, UCERF3-ETAS, pyCSEP, and HFQsim. These 
applications can be executed seamlessly in either batch or 
interactive mode on project servers, national HPC, and cloud 
computing resources.

Key Gateway Capabilities
• Curated Apps and Pipelines – Preconfigured simulation 
and modeling tools ready to run with reference configurations.
• Curated Data – Shared datasets for benchmark problems 
and scenario simulations, with tracked provenance.
• Job Management – Monitoring and tracking of resource 
usage and job history.
• Publishing Tools – Support for publishing data, results, 
workflows, and reports with persistent identifiers in alignment 
with FAIR principles.
• Community Contributions – Users can upload new 
applications (via containers or executables), datasets, or 
publications directly through the browser.
• Access Control – Fine-grained sharing options allow users 
to keep resources private or share them broadly with the 
community.
• User Management – Integrated single sign-on (SSO) for 
institutional users across academia and government.
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1 VM Host: Gateway Frontend
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Webserver
Drupal, Apache, PHP, MariaDB

2. AWS Kubernetes: Tapis Primary Site 
 

Load balancer Pass through Ingress
HA Proxy Manage SSL and Routing
Security Kernel Manage auth and secrets
Systems Integrates computation and storage
Apps Defines software applications on systems 
Files Manages data on systems
Jobs Executes and manages job lifecycle

3. Compute and data systems 
(Local or Remote HPC clusters, Cloud)

Web browser
REST client
SSH client

Third-party services
Globus Auth, DOI, ARK, Handle, Tickets

Quakeworx System Architecture 

Illustration of Quakeworx system architecture. Box 1 depicts the VM that hosts the gateway frontend; Box 2 shows Tapis services hosted on AWS EKS; Box 3 shows different 
computational resources integrated with the gateway; Box 4 shows the Satellite Proxy, which bridges interactive access to Apps and compute resources.

4. Satellite Proxy
(Interactive access 

to Apps )

4. Community Engagement
• The Kick-off Workshop (Jan 2025) brought together 65  researchers selected from over 150 applicants 
from 16 countries for hands-on training. Since then, over 1,300 users have accessed the training materials.
• The first Tandem Hackathon (July 2025) is aiming to extend Tandem capabilities with GPU support, 
benchmarks, and co-authorable publications.
• Educational integration was completed with the incorporation into Alice Gabriel’s “Advanced Seismology” 
course, alongside the development of new teaching materials.

5. Publications and Scientific Output
• The project team has published peer-reviewed scholarly content that includes 14 papers, 16 posters & 
oral presentations, and 16 papers are either in press, preprint, or under review.
• Quakeworx is enabling scalable and easy-to-access and use simulation and modelling for inclusion in 
courses and for national agencies such as the USGS.

6. Next Steps
• Launch Quakeworx gateway in production 
• User onboarding workshops and scientific hackathon
• Implement FAIR publishing options (e.g., with DOIs via DataCite)
• Enable user-contributed Apps

1. Platform Infrastructure and Integration
• A staging gateway for Quakeworx has been built on the OneSciencePlace platform.
• Robust support has been added for interactive (Jupyter, VNC) and batch apps, job monitoring, and user 
data management through Tapis APIs.
• The gateway is now onboarding early users to finalize required capabilities for production. 
• Single sign-on integration via Globus auth is under testing, which will enable seamless access for users 
from academic and government institutions.

2. App and Data Curation
• A curated registry of earthquake modeling tools: Broadband Platform • HFQsim • Moose-FARMS •    
pyCSEP • QuakeNN • SeisSol • Tandem • UCERF3-ETAS • UCVM with CVM-H 
• Initial reference problems and scenario datasets have been made available for download and execution.
• Containerized apps have been deployed using Singularity/Docker, enabling reuse & reproducibility.

3. User Experience and Tools
• Capabilities for creating apps, systems, cloning jobs, and browsing curated content are now available.
• An advanced UI builder now supports app creation, reducing the learning curve for non-expert users.
• Job provenance tracking and output previews are now available.
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