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Upper Water Column Data Visualization – Phase 2
For Phase 2 please address the following:  
· Provide a status on the current state of One Stop Shopping project as well as projections of what will or will not be accomplished in 2009. 
· Clarify what will specifically be developed, requiring the 1 FTE total for 2010. 
· Clarify what additional capabilities this work will provide to the institute. 
· Clarify why these addition capabilities are needed, who will be able to use them, and what data sets will be accessible for display with the new plotting/visualization capabilities.
Response
(In the narrative of this response underlined text refers to items in the above bullet list.)

Though this work is being proposed as a new project, it is a natural follow-on to the 2009 One-Stop Shopping for MBARI Upper Water Column Data. The 2009 project is on track to deliver on its goals of:
· Improved web site information

· THREDDS Data Server (TDS) implementation
· Web-based BOG data access


Details on the specific progress are shown on the Confluence web site: https://oceana.mbari.org/confluence/display/OneStopShopping. 

For Improved web site information an overall data access page presented as a matrix with axes of platforms and parameters has been developed. The links in the cells will take a user to pages (that would be developed as part of a funded 2010 Data Visualization proposal) that provide access or show how to access the data.

The overall objective of the 2009 project is to improve programmer productivity. The TDS implementation has done this by creating virtual data sets that span several mooring deployments. An example of how this has already worked its way into standard MBARI data products is the simple display of short wave radiation (showing night time) plotted over AUVCTD bioluminescence measurements. Figure 1 shows measured higher bioluminescence signal when night falls (from SWR measurements at mooring M1) from an AUVCTD survey in Monterey Bay. Figure 2 is a snippet of Matlab code that is used to read the aggregated M1 mooring data from the TDS. The improvement that the TDS access to data offers is significant as any AUVCTD survey from our 6-year archive can now be reprocessed with the proper SWR data being retrieved and plotted. 
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Figure 1. Section plot of bioluminescence measurements from an AUVCTD run with M1 short wave radiation data read from TDS server shown on top.
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Figure 2. Snippet of Matlab code used to read M1 short wave radiation data from the THREDDS Data Server.

Recognizing that Matlab is perhaps the most widely used programming environment for data access and visualization at MBARI, the One-Stop Shopping project developed the ncdataset toolbox for simplified access to OPeNDAP (and hence TDS) datasets. The software is available for checkout from Subversion and from: http://www.mbari.org/staff/brian/software/.

Three tasks remain for the One-Stop shopping project in 2009: 

1. Aggregating in time the quality controlled post-recovery mooring data with the currently deployed near real time data

2. Porting the ncarchive Tomcat application to read OPeNDAP TDS data

3. Implementing web access to BOG data
The project has 70% of its labor budget remaining in 2009 and we anticipate completion of these three tasks before the end of 2009. 

For what specifically will be developed in 2010 we offer the box on the right side of Figure 3. As originally proposed, we intend to perform an evaluation of the existing third party tools (LAS, ERDDAP,  PyDAP, etc.) that provide access and visualization front-ends to OPeNDAP data. In this proposal feedback response we now plan to complete this evaluation in the first release milestone and then evaluate a cost/benefit analysis for constructing our own custom web database/TDS application. This application would be an extension to the BOG data access web application that is developed in 2009 and will provide access to all TDS and BOG data. We intend to couple the query tool with the Google Earth application and plugin to assist with dataset discovery, access, and visualization. The advantages of this approach are:

· Any new data (e.g. Glider and LRAUV data from the CANON project) made available using existing MBARI data system infrastructure (SSDS, NetCDF) will be accessible through this interface.

· This is the same technical approach used by our partners in the international OceanSITES project and in the national OOI and IOOS programs. This approach ensures that MBARI data will flow easily into these systems.

· Similar interfaces have previously been developed by the project team, namely the operational Expedition and Samples database web query interfaces.

· A custom web-based approach gives us the flexibility to provide output in the most appropriate format for the data returned. 

· Google Earth has proven to be a useful tool for spatial-temporal visualization of 3D ocean data.

· Python is the language of choice by the development team for the Common Gateway Interface programming: it is a rapid application development scripting language with tested interfaces to both SQL database and OPeNDAP data. Rapid development is important for this project: we will need to iterate several times to discover data access and visualization requirements in conjunction with the capability of the technology.

· Incorporation and interoperation with the MBARI MOQuA tool will be possible as this project will discover the requirements for data presentation and we use the same underlying OPeNDAP technology.

The resulting web application will be integrated and supported within MBARI’s computing infrastructure. This will provide an additional capability which we currently do not have within the institute: overall query capability of our archive of upper ocean measurements. MBARI does provide this capability for other data holdings, such as the video annotation and samples data archives. It is time, especially considering the activities within CANON, OOI, IOOS, and CeNCOOS, that MBARI also provide this capability for our upper water column data archives. Providing a comprehensive query and data display capability for the entire collection of upper water column data has been a challenge because each measuring platform produces data that typically requires unique data visualization techniques. The vision for our custom web application is that it would make use of the capabilities of Google Earth and the OGC specified KML markup language to aid the user in exploring the spatial/temporal relationships of the data query results.  Also, the BOG database and the SSDS managed mooring and AUVCTD data holdings provide a suitable amount of metadata such that we can query these archives from their metadata and produce reasonably sized query results that do not overwhelm visualization tools or end users. The left hand side of Figure 3 shows the target data sets that this application will support, namely Mooring, AUVCTD, and BOG data, though any data set added to the THREDDS catalog would theoretically also be served by the web application.

As for who will be able to use them our main customers are in order of priority are: 

1. General MBARI users

2. CANON project

3. CeNCOOS/IOOS

4. General public
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Figure 3. Data flow diagram for One-Stop Shopping and Data Visualization projects. The Mooring AUVCTD, and BOG data flows into THREDDS is work done by the 2009 project. Elements in the Visualization Applications box are those proposed for 2010. 
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Figure 4. Improved figure from the original proposal replacing "Other..." and "Etc..." with 3rd party and MBARI custom presentation modules.







