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Like other research centers, the Community Coordinated Modeling Center (CCMC,
https://ccmc.gsfc.nasa.gov) at NASA Goddard Space Flight Center (GSFC) is also experiencing the big
data challenges. CCMC hosts over 80 space weather models for Runs On Request (ROR), Continuous
Runs and Instant Runs simulation services for the research community. In addition, CCMC has started to
support simulation output onboarding in response to the Open Science Iinitiative. Overall, we have
accumulated over petabytes of simulation output data and are rapidly growing.

In this presentation, we will discuss our data and storage challenges. We will present our attempts to
address our challenges and any associated lessons learned. CCMC uses Apache Airflow to ensure data
transfer is consistent. We will give a brief overview on how we leverage Apache Airflow to enhance our

environment.

Community Coordinated Modeling Center (CCMC) is a multi-agency partnership to enable, support, and
perform the research and development for next generation space science and space weather models.

The main goals are:

e facilitate space science and space weather research and model development,
e support development and deployment of new operational space weather capabilities,
e improve quality and usefulness of simulation results and increase scientific return

CCMC hosts more than 80 space science and space weather models developed by the international
research community. This unigue and expanding collection provides associated Runs On Request
(ROR), Continuous Runs and Instant Runs simulation services to any researchers interested in running

and evaluating those models.
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CCMC infrastructure consists of our usage at NASA Ames

Request (ROR), Continuous Runs and model validations. We regularly store simulation output from

collaborators for models that's not yet available at CCMC, too. We also started to onboard simulation
output from researchers in response to the Open Science initiative. In addition, we are looking into ways i
to provide CCMC visualization services for model runs that was done by other collaboration groups.

To ensure reproducibility, CCMC keeps all data and NOTHING is deleted. As the data volume increase,
the storage cost increases, whether its on-premise or in the cloud. For on-premises storage increase
requirement, it requires us to purchase additional hardware (expansion vs. new cluster), might need to
negotiate additional facility power and/or clear out physical space for the new cluster. As for cloud, little
to no provision is needed, just need to pay for the additional storage costs.

Data tiering refers to organizing and storing based on their category. It involves categorizing data into

z different tiers based on their importance (example: is this data part of publication?) and usage (example:
how often has this data been requested?). Common (industry) tiers categories: hot, warm, and cold;

f CCMC uses high, medium and low value categories to identify our data. Once identified, it allows us to
cost-effectively store the data into the different storage technologies or tiers. We have been discussing
various alternative solutions for cold storages. We also have our staff identifying known ROR simulation
runs that were used in publications. We still have many uncategorized ROR runs and can't do it alone.
We need our scientists and/or the research community to help us identify the dataset so we can reduce
the storage cost. Please let us know if you use our dataset/service in your publication!
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Toggle Wrap
if not event_type:
log.debug("Removed Event — No Event Type")
self.delete_message(sqs_client)

if "ObjectCreated" in event_type:
rrrrrr "CREATE"
elif "ObjectRemoved" in event_type:
return "DELETE"
else:
log.debug("Removed Event — No Event Type")

self.delete_message(sqs_client)
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Apache Airflow is an open source tool for creating, scheduling and monitoring workflow or pipelines. It
provides a central control over data transfers and manage all scheduled and event-based tasks in our
hybrid environment, which ensures reliable transfers. With the single pane of glass, one can quickly
resolves data issues. One can easily manage essential project tasks in real-time from any location within

O downloader

status of DAG span across time

Dag Audit Log

This view displays selected events and operations that have been taken on this dag. The included and excluded events are set in the Airflow configuration, which by default remove
view only actions. For a fulllist of events regarding this DAG, click here.

Time { TaskID J Event ¢ LogicalDate 5  Owner | Detalls
2024-11:07,

180623 None graph_data  None miesko  ((dag_Id', 'swatcher_sep-validation_s3watcher-sep-validation-sepsb-PATH)|

W11, s3watcher-sep-validation-sepsb-

11:08:08

20241107
IPATH-sep-validation-s3watcher-  deferred m_sphinx  None

s3watcher-sensor i

s3watcher-sep-validation-sepsb-
IPATH-sep-validation-s3watcher-  cli_task_run  None root "-q/, 'sep-validation,sep-validation-priority-1,sep-validation-priority-2,sep-validation-priority-3,sep-validation-priority-4,sep-
s3watcher-sensor validation-priority-5,sep-valldation-priority-6,sep-validation-priority-7,sep-validation-priority-8,sep-validation-priority-9]'}

41107 {"host_name": "sep-validation.ccme.aws", *full_command®. '[//optminiforged/envs/airflow/bin/airiow, ‘celery', 'worker', '¢', '18',

11:08:04

s3watcher-sep-validation-sepsb-
41140, ’ v _

IPATH-sep-validation-s3watcher-  running
11:08:04

s3watcher-sensor

2024-11-07

oo T Noe

log events related to a DAG

WSA Dashboard

Enhanced monitoring and error detection for improved reliability.

Support for complex workflows and data transformations.
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Supercomputing, Amazon Web Services (AWS) cloud provided by NASA

% Science Managed Cloud Environment (SMCE), and CCMC owned and

operated environments. We have multiple on premise storage devices,

SN with various storage capacities, shareable to all CCMC servers. Since

2023, we have been modernizing our on-site hardware via refreshing
.. existing equipment with more powerful and modern technology. We

deployed Dell PowerScale storage to consolidate all local storages.
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Managing multiple file transfers pipeline across different systems and/or environments on a daily basis

is an intricate task. We, like other organizations, face the following challenges:

scalability

schedule and scale complex
pipeline easily

monitoring/
observability

monitor pipeline using logs and
dashboards in real-time

Future State (transition in progress)

Storage is hybrid flash-spinning disk. Network speeds are between

20-120G.
InsightiQ

automation

Standardized metadata capture to build a metadata database for tiering and improved DataOps.

Improved data reliability and accessibility for researchers and forecasters for all of the services we offer.
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Apache Airflow has empower our data transfer strategy.
Simulation Output On board|ng Procedures |  (https://ccme.gsfc.nasa.gov/simulation-onboarding/)

For onboarding a model at the CCMC, please see our 'Model Onboarding'

@ Preparation

instead. These procedures are for folks who want to deliver their full resolution Originator of the simulation(s) output: when you are ready to deliver the

simulation(s) outputs only (not the model) to the CCMC to be used by the output to the CCMC, please contacts the CCMC to receive and complete this
questionnaire [MS Word ~ or PDF ©]. The model information will be added to
the CCMC Metadata Registry, which automatically populate the CCMC Model

Catalog on the CCMC website. Even though the model is not hosted at the

community via the CCMC visualization services (e.g. interactive web
visualization, Kamodo, etc.).

@ Pre-onboarding

If your project is at the proposal stage, we ask you to fill out a

CCMC, such model information is essential to help users in understanding and
using the simulation(s) outputs effectively.

short pre-onboarding questionnaire .

The originator of the outputs agrees to provide model output reader

Note: Feel free to skip any question related to onboarding a model. There is a and/or interpolation/visualization routine/source code to the CCMC. Such

specific section on the form for simulation results. information/source code is needed to incorporate the simulations outputs

into the CCMC visualization services.

@ Implementation

If needed, the originator of the simulation(s) outputs agrees to work
collaboratively with the CCMC, which might involve installing/testing/running
their provided output reader/interpolation/visualization code on the CCMC
AWS Cloud environment.

The CCMC will add the functionality on the CCMC visualization services
allowing users to use and visualize the provided simulation(s) outputs.

@ Testing

During testing phase, the originator of the simulation(s) outputs agrees to test

and validate any visualization and/or interpolation results generated by the
CCMC visualization services via the provided outputs.

@ Public Release

Once testing phase is complete and with agreement from the originator of the
simulation(s) outputs, the CCMC will advertise the availability of the
simulation(s) outputs on the CCMC website.

Visit Us!

https://ccmc.gsfc.nasa.gov
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