Leads: Filipe Pires Alvarenga Fernandes and Fred Bahr, CeNCOOS

Session Description and Materials:

o

CoastWatch ERDDAP cloud migration and an overview of ERDDAP development
priorities concerning cloud and Al.

Demonstrate ERDDAP and THREDDS using both conventional methods and the
Model Context Protocol (MCP), followed by a discussion on MCP considerations.

Presentations/Discussion/Notes:

CoastWatch ERDDAP Cloud Migration - Jonathan Sherman (slides)

o

SWEFSC is migrating CoastWatch ERDDAP infrastructure to Google Cloud Platform to
meet NOAA requirements to move services to the cloud by the end of 2026, with
on-premises server support ending in March 2027.

The migration supports more than 3,000 datasets and approximately 1.4 million
requests.

The cloud architecture uses Google Cloud storage buckets, virtual machines, load
balancing, and Terraform-managed infrastructure.

Terraform is being used as infrastructure as code, with templates, snippets, and
documentation developed to support reproducible deployments and help others
implement similar systems.

ERDDAP requires stable, long-lived infrastructure and runs on a dedicated VM
focused on serving data rather than processing it.

The architecture uses a 4 TB Hyperdisk and Rclone to mount cloud storage as a
local filesystem, providing predictable paths while remaining cloud agnostic.
Standardized VM and Cloud Run templates support data processing workflows,
automation, reproducible environments, and transitions from development to
operations.

Legacy workflows are being modernized through configuration-driven approaches
and code refactoring while maintaining the same scientific outputs.

Initial testing has been successful, and the team is evaluating storage provisioning,
synchronization settings, and operational performance under real-world conditions.
The team is continuing to assess cloud costs and operational considerations; the
ERDDAP VM is approximately $200/month, while many Cloud Run jobs cost
approximately $5-10 per run.

ERDDAP Development Roadmap (Cloud/Al) - Chris John

o

Chris John provided an overview of ERDDAP development priorities related to cloud
computing, Al, and MCP integration.


https://drive.google.com/file/d/1lK-QETDLNOyEY8WHCHubSFEYI4Mygd0O/view?usp=sharing
https://drive.google.com/file/d/1BpCXnBE81UP1ztzPR2UgNrrvKk11smPZ/view?usp=sharing

Development priorities are tracked through the ERDDAP GitHub issue tracker and
Technical Board process.

Planned improvements include enhancing the administrator experience for cloud
deployments.

Future work includes improvements to dataset XML file management and file
formats used for serving data.

Documentation remains a development priority, including cloud deployment and
Kubernetes-related guidance.

Existing ERDDAP REST APIs will continue to be supported.

MCP integration is being explored as a way to improve programmatic access to
ERDDAP data.

MCP capabilities could help make data access and scripting workflows easier for
users.

Improving query efficiency through MCP integration may help reduce load on
ERDDAP servers.

Additional information on MCP and ERDDAP development is available through the
GitHub pull request: https://github.com/ERDDAP/erddap.github.io/pull/76

DEMO: Python vs. LLM Showdown: demonstration of different approaches of discovery and
plotting/analysis of data hosted in ERDDAP/THREDDS

o

O

o

Demonstration 1: using existing/conventional tools (eg. erddapy) - Filipe (slides)
Demonstration using MCP/LLMs - Rich Signell (slides)
Guidelines:
o Prompt 1: Find SST and Chlorophyll datasets over Gulf of Maine.
o Prompt 2: Past 7 days of glider data for the West Coast.
Things to consider while developing demo:
o How long did it take to develop search?
o How accurate are the results?
o What steps were blockers in your attempt?
Discussion - Considerations for MCP/LLM use & strategies for cloud deployments
MCP/LLM use:
o Security considerations of MCP implementations?
o Discovery vs data access. For example, THREDDS catalogs are a mess to
navigate.
Cloud Deployments:
o What pain points have ERDDAP and THREDDS admins encountered in cloud
migrations/deployments? Any solutions identified?
o Cost Management & Mitigation Strategies


https://github.com/ERDDAP/erddap.github.io/pull/76

o Filipe Pires Alvarenga Fernandes and Rich Signell demonstrated different
approaches for discovering, plotting, and analyzing data hosted in
ERDDAP/THREDDS.

o The demonstrations focused on two example prompts: finding SST and chlorophyll
datasets over the Gulf of Maine, and finding the past seven days of glider data for
the West Coast.

o Filipe demonstrated a conventional workflow using ERDDAPYy, including ERDDAPy
queries, searching multiple servers, setting time constraints, and using tools such as
GliderPy.

o The ERDDAPy approach used functions such as search_servers and
erddapy.multi_server_search to identify servers with relevant datasets.

o Rich demonstrated MCP/LLM-based workflows using Claude and MCP tools,
including dataset discovery and functions such as get_dataset_info and to_pandas.

o The MCP/LLM demonstration emphasized natural language interaction, Al-ready
data access, global access, and the ability for LLMs to interact directly with MCP
tools.

o Some limitations were noted during the demonstrations, including MCP not
handling server downtime, not always finding modules such as GliderPy without
guidance, and potentially returning results that require verification.

o Discussion emphasized that LLM-generated results and notebooks should be
reviewed rather than accepted without checking.

o Participants noted that templates and examples similar to the desired workflow can
improve Claude’s performance.

o Discussion also highlighted differences between Claude Code and browser-based
Claude interactions, including the potential for productivity gains and the need to
understand what the agent is doing.

o The group discussed whether users should ask a human expert first or use Claude
first, noting that domain knowledge remains important for guiding and verifying
Al-generated workflows.

o Additional questions raised included how to package workflows into MCP, where
MCP-enabled workflows would be hosted, and how to share skills for working
effectively with Al agents.

4. Key Links:
o ERDDAP MCP
o erddapy

o SWESC ERRDAP migration documentation
o SWESC Cloud ERDDAP (available on NFMS VPN network)



https://github.com/robertdcurrier/erddap2mcp
https://ioos.github.io/erddapy/
https://erd-coastwatch.github.io/swfsc-gcp-migration/gcp-templates.html
https://swcedge.nmfs.local/erddap/index.html

