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Community Coordinated Modeling Center
CCMC hosts a unique collection of over 100 contributed models that cover the entire 
domain from the solar corona to the Earth's upper atmosphere aiming to:

• Provide the scientific community with an access to modern space research models
• Customized model runs
• Online analysis and visualization of model results
• Conversion of model result files to standard data formats

• Provide a platform for unbiased model testing and evaluation
• Support space weather forecasters through Research-to-Operation (R2O) activities
• Support space weather education



Request

Resu
lt

Model run requests are submitted to ROR using a web form, processed by CCMC, and 
published to an online archive for a subsequent interactive data analysis

•Open and Free system enabling Space Weather and Helio R2O
•Test drive ~60 state-of-the-art models without cost of entry barriers
•Opportunity for model evaluations by the entire community

•Expert CCMC guidance and support for advanced requests

Runs on Request System (ROR) at CCMC

Data and Services

Interactive Archive  (32,000+ runs)



Open archive of over 32,000 complete runs integrated with extensive data 
analysis services - visualization, run chaining, conversion, etc…

ROR Archive Includes:

•Runs performed by ROR users
•Curated runs performed by CCMC (e.g., >150 geostorms)
•Model validation campaigns
•Outside simulations delivered to CCMC
•Simulations performed through the partners, e.g., VSWMC

ROR Run Results Archive



Runs on Request and FAIR principles
• ROR has been conceived and grown over 20 years as an open system 

– Anyone can run any model
– Anyone can interact with any simulation result (‘run result page’)
– Many value-added services increases accessibility of the data
– Simplified user interfaces make complicated models more accessible,

lowering the cost of entry for non-experts

• ROR has a number of implicit barriers and pain points due to resource constraints
– ‘Soft’ FAIR adherence, where certain tasks require help from CCMC staff

• CCMC has been actively expanding the system to be more ‘FAIR’ to the users

ROR Open
Science



Findable
• Rich domain-specific metadata has been 

stored for each run … but underutilized

• Runs can now be searched via:

- A common index-based interface
- Curated domain-specific search interfaces
- Similar and overlapping requests are   

identified and displayed automatically,   
facilitating discovery and cross-linking 
[and potentially reduce duplicate requests]



Accessible
• Result files can be downloaded 

in bulk or individually

• ‘Quick-look’ graphics and 
interactive visualization are 
available for most models 

• Data conversion services make 
data accessible in familiar 
formats

• API access streamlines access 
to multiple runs and large 
outputs on slower connections

• CCMC leads a number of tools 
for working with the data



Interoperable
• Runs on Request tabulates metadata 

on each result page and now 
provides metadata for all runs in both 
SPASE and a simple JSON formats

• There are several ‘known’ clients 
- Virtual Model Repository (VMR) tools 

(started by scraping ROR pages)     
- Flux fly-by-tool
- ROR itself is a client!



Reproducible
• Provided metadata includes all of the model input parameters set in the simulation
• Input data and model configuration files are also provided for select models

… but defaults can be [very] hard to capture

• Currently a manual effort, where CCMC staff works with users to replicate / modify 
existing runs

• Some of the more popular run configurations have been codified and can be 
reproduced by using presets – curated bundles of metadata and model input 
parameters

• Automated reproducibility is in the works, but can be hard in the context of the actively 
developed models as both inputs and outputs vary with the versions



[Un] Surprising Benefits to CCMC
• Taking CCMC staff out of the loop made the system more transparent and 

observable to both the end users and the CCMC staff
- More time to work on other features
- Easier to manage the system

• Exposing metadata through an API allowed for a more straightforward 
interconnection between highly distributed services in ROR

• A stable API allows changing the front end and implementing new features 
without breaking downstream clients



Future Work
Development and priorities are largely driven by the community. Some of our near-
future plans for the Runs on Request include:

• Explore standardizing JSON-based APIs

• Continue integration with partner services, such as VSWMC

• Implement a pilot hands-off process for reproducing runs


