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The SCEC research collaboration is working to develop a predictive understanding 

of earthquake processes.

Community-based testing programs have advanced several areas:

● 3D Motion in Basins

● Dynamic Rupture Modelers

● Transient Detection

● ShakeAlert algorithm performance

● Collaboratory for the Study of Earthquake Predictability

● Broadband Platform Ground Motion Model Comparison

2

Testing Essential In Scientific Process

SCEC Research Computing | www.scec.org/research-computing



CSEP-Ops

Processing Logs, Catalogs,
CSEP1 Provisional Forecast 

and Evaluation Files,

NZ Retrospective Forecasts 
(60 TB)

Processing Logs
Forecasts and Evaluation 

Files

(12 TB)

CSEP-debug 
(development system)

With this configuration, we then stop using other CSEP VMs and computer 
systems. VMs shut down. Data moved onto offline backups. Computers 
repurposed: CSEP-debug2, CSEP Testing, CSEP Certification, Northridge, 

CSEP-generic, CSEP-X. Once CSEP 1 reprocessing has been completed, 
CSEP-Ops becomes CSEP-Ops on demand processing system until all 

supported models are moved to CSEP 2. CSEPtesting.org web site, CSEP trac 
site, CSEP SVN server, and CSEP Publishing are operated until CSEP1 data is 
online.

CSEP-Reprocessing

CSEP-Canterbury 
Processing

Physical Linux Server

Virtual Machine Instance

RAID 4+ file system

RAID 4+ file system and
Offline backup

CSEP1 
Approved 
Dataset

CSEP-Ops is current operational testing center with 60TB file system, with 
backup.
CSEP-debug is the current test system with CSEP data through 2017.

CSEP-Reprocessing is new image used for any needed CSEP1 reprocessing.
CSEP-Canterbury Processing is new image used for any needed NZ 

reprocessing.

Release the CSEP1 dataset through a data 
hosting service that requires us to format 
the data and metadata but does not require 

us to operate any computers.
Developing a CVM Testing System - 23 April 2020 3

CSEP Testing Center 
(2008-2018)



One of the lessons learned is the challenge of operating and maintaining computer 

servers, and data storage.

Most new research projects will avoid purchasing physical servers and storage and will 

outsource computing and storage to academic service centers (e.g. USC Center for 
Advance Research Computing (CARC)), open-science vendors (e.g. SDSC SGX3), or 

commercial cloud vendors (e.g. Amazon, Google, Microsoft).

Sustainable future Earthquake Forecast Testing Centers will almost definitely use 
open-source software repos (e.g. GitHub), persistent scientific data storage and 

identifies (e.g. Zenodo DOIs), and and cloud-based computing technologies such as 

Docker, Kubernetes, Kafka, and others.
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Original Goals of CSEP System were defined as:
● Transparency
● Reproducibility
● Controlled Environment
● Comparability

A CSEP group is developing a cloud-compatible 
testing structure that can meet these goals 
without a dedicated testing environment using 
cloud-based technologies:

https://github.com/cseptesting/floatcsep
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Quakeworx: A Collaborative CSSI Proposal

PI: Yehuda Ben-Zion (USC/SCEC)

PI: Alice-Agnes Gabriel (UCSD/Scripps Institution of 
Oceanography)

PI: Amit Chourasia (UCSD/San Diego Supercomputer Center)

PI: Ahmed Elbanna (UIUC/UIUC Civil Engineering)

Project Start: September 1, 2023

Project End: August 31, 2028

Project Funding: Awarded 500k/year to USC, UCSD, UIUC
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Quakeworx Public Project Website (quakeworx.org)
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Technical Overview of Science Gateway

Quakeworx

Web-browser 

User Interface

OneSciencePlac

e Gateway 

Software SDSC

SDSC Expanse 

Computer and 

Storage

What’s the 
difference 
between a 
website and 
a gateway?

Primarily 
the 
computing 
and storage 
available 
through the 
gateway.



Researchers with community-oriented 

computing needs should coordinate 

with the Quakeworx Pis (Ben-Zion, 

Gabriel, Elbanna, Chourasia) to install 

forecast experiments in Quakeworx.
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… all thanks to you!

The Statewide California Earthquake Center (SCEC) develops and shares cutting-edge earthquake system science to enhance California’s resilience and to educate and inspire future scientists.



Quakeworx Private Development Website 
(https://qwx1.onescienceway.com/)
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Proposed floatCSEP development (et al) addresses CSEP principles in a modern way:

Transparency – Software source in open-repository. Experiments are retrieved from open-source 
repos.

Controlled Environment – Scientific programs are retrieved from open-source repositories and 
build with specific codes into a docker-based images and run on external cloud resources. Results 
are written to persistent data storage systems and assigned persistent Digital IDs

Reproducibility – The processing are essentially fully defined, with source code, build environment, 
and output storage as persistent data.

Comparability – The input data is available archived and made available to other researcher to 
support comparisons.
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Public and 
Governmental 

Forecasts

Engineering and 
Interdisciplinary 

Research 

Collaborative Research 
Project

Individual Research 
Project

Computational codes, structural models, and simulation 
results versioned with associated tests.

Development of new computational, data, and physical 
models.  

Automated retrospective testing of forecast models 
using community defined validation problems.

Automated prospective testing of forecast models over 
time within collaborative forecast testing center. 

Monitored –
Automated Evaluation over time

Measured –
Acceptance tests used to confirm 

the model performance.

Managed –
Version Control, Build and Test, 

Release procedure

Research Model –
Individual Projects

SCEC Computational 
Forecast Users

Scientific and Engineering Requirements for Forecast 
Modeling Systems

Forecast Model 
Maturity Levels

Forecasts used in broad impact applications require more types of testing. The end-

user of forecasts often define the types of testing required. 

13


	Slide 1: Sustainable Computing for Earthquake Forecast Testing Centers
	Slide 2: Testing Essential In Scientific Process
	Slide 3
	Slide 4: Testing Essential In Scientific Process
	Slide 5: Testing Essential In Scientific Process
	Slide 6: Quakeworx: A Collaborative CSSI Proposal
	Slide 7: Quakeworx Public Project Website (quakeworx.org)
	Slide 8: Technical Overview of Science Gateway
	Slide 9: Testing Essential In Scientific Process
	Slide 10: … all thanks to you!
	Slide 11: Quakeworx Private Development Website (https://qwx1.onescienceway.com/)
	Slide 12: Testing Essential In Scientific Process
	Slide 13

