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The BCO-DMO (http://www.bco-dmo.org) was created to serve PIs funded by the NSF Biological and Chemical Oceanography Sections as a facility where marine biogeochemical and ecological data and information developed in the course of scientific research can easily be disseminated, protected, and stored on short and intermediate time-frames.  The Data Management Office also strives to provide research scientists and others with the tools and systems necessary to work with marine biogeochemical and ecological data from heterogeneous sources with increased efficacy.  To accomplish this, two data management offices (former- U.S. JGOFS and U.S. GLOBEC) have been united and enhanced to provide a venue for submission of electronic data/metadata and other information for open distribution via the World Wide Web. The JGOFS/GLOBEC Client/Server distributed data management system software is used to serve data and information to every investigator, regardless of computing platform.   In addition, Web services are provided for data discovery and development is underway of a machine-to-machine application programming interface (API) to allow interoperability between data systems on the Web.  The BCO-DMO will manage existing and new data sets from individual scientific investigators, collaborative groups of investigators, and data management offices of larger multi-institutional projects via any standard Web browser. The office will work with principal investigators on data quality control; maintain an inventory and program thesaurus of strictly defined field names; generate metadata (e.g. Directory Interchange Format (DIF) ) records required by Federal agencies; ensure submission of data to national data centers; support and encourage data synthesis by providing new, online, Web-based display tools; facilitate interoperability among different data portals; and facilitate regional, national, and international data and information exchange.

The BCO-DMO uses the JGOFS/GLOBEC (U.S. Joint Global Ocean Flux Study/U.S. GLOBal Ocean ECosystem dynamics) data management software to serve data.  The software is designed so the public can look at, manipulate, and retrieve data and is compatible with any computer that has a standard Web browser, such as Internet Explorer, Netscape, Firefox, etc.
Data can be contributed to the system in a variety of forms including. but not limited to, tables, spreadsheets, and Matlab files.  Data can also be served directly from other data management systems, such as Oracle, and other systems that support Internet access and the SQL interface.  Images and movies can be served, subject to file size/resolution constraints.
The data system displays the data on a Web page in a number of ways; typically data are organized hierarchically and actual data values are shown.  In addition, data can be graphed in an X-Y plot format or downloaded in several formats including ASCII tables, and Matlab, zip, and tar files. 
Recent developments have also enabled data to be displayed on a map, using the MapServer software, and downloaded using Open Geospatial Consortium’s Web Map Service and Web Feature Service protocols.


Since the JGOFS/GLOBEC data management system supports remote data repositories, we expect that data contributors will often decide to serve their data from their own computers.  Currently, the software will run on most Unix and Linux based computers.  This is preferable, in fact, as it insures that the data served are always the most current version.  However, a data contributor may decide to send their data to the DMO for serving on the DMO’s computer system.  In either case, the data still belongs to the data contributor.

It is not ethical to publish or use data without proper attribution or co-authorship. The data are the intellectual property of the collecting investigator(s).

The intellectual investment and time committed to the collection of a data set entitles the investigator to the fundamental benefits of the data set. Publication of descriptive or interpretive results derived immediately and directly from the data is the privilege and responsibility of the investigators who collect the data within the time period set by the investigator’s program manager.

The purpose of a data management system is to facilitate collaboration between scientists, the combination of multiple data sets for interdisciplinary and comparative studies, and the development and testing of new theories. The data contained in the system are made available even though they may not be "final" (i.e. error free) data. 

Any person making substantial use of a data set must communicate with the investigators who acquired the data prior to publication and anticipate that the data collectors will be co-authors of published results. This extends to model results and to data organized for retrospective studies.

The data available from the BCO-DMO data system are intended for scholarly use by the academic and scientific community, with the express understanding that any such use will properly acknowledge the originating investigator. Use or reproduction of any material from the BCO-DMO system for any commercial purpose is prohibited without prior written permission from the BCO-DMO.


Data from completed projects should be submitted to the BCO-DMO or served from a person’s local machine using JGOGS/GLOBEC software installed on their machine.  The serving of data is a simple process; however, investigators are encouraged to contact the BCO-DMO prior to submission.  The data may be contributed in a spreadsheet or in a word processing tabular format, and any computer readable file (except PDF files), in either ASCII or binary format, is acceptable as long as supporting documentation about the file contents is provided.  Images may be in several formats, including GIF, TIFF, JPEG, and PNG.  The Data Management Office will accept data via e-mail, CD-ROM, DVD, and ftp file transfers.

All data should be accompanied by an explanatory file that will be posted in the “Description and Documentation” section of the data system.  This file should contain information such as the following:

· Project title.
· Year(s) funded.  Note if the research was a project development award.

· Principal investigator(s) (list name, institution etc.).
· Other key participants (list name, institution etc) and the individual data sets for which they were responsible.
· Project abstract/summary.
· List variables and brief descriptions of each variable.
· Any other explanatory notes about the data, especially data acquisition and data processing methodologies.

Additional details about information needed to document the data will be available on the Web site.  The explanatory notes should contain all the information necessary to make the data set understandable and useable by other scientists. 

While each data set is unique, the following guidelines will help in submitting data:

· Data fields should not be color coded.

· Blank data fields should be identified as either containing no data (‘nd’) or a zero where zero is a real observed value.  Do not use '999's (or variants thereof) to mean “no data.”  All cells should contain observed values or “nd.”  Do not leave blanks in the cells below an entry if it means that the same entry is repeated.  For Matlab files, “NaN” is also acceptable to represent no data.
· Relevant dates, vessel names, identification notations, etc. should be repeated in columns, not rows.
· Comments within a data sheet should appear only once and be limited to one column, not several times in several different columns.

· Please try to avoid the characters ' ( ) ‘ ’ ? and & in your data.  The Web interprets these characters as having special meaning.

Data that are ready to serve will be served more quickly than data that require extensive reformatting by the Data Management Office.  Much aggravation and frustration can be avoided by early communication with the BCO-DMO; we encourage data set authors to contact the BCO-DMO with questions prior to contributing data.

Researchers may post data on their own website, that is, a website not hosted by BCO-DMO.  However, the data will also be posted on the BCO-DMO website.

For all matters relating to data submission and accessibility, please contact Dicky Allison or Cyndy Chandler at the BCO-DMO (http://bco-dmo.org/contacts.html). 
Dicky Allison
BCO-DMO
Swift House, MS #38

Woods Hole Oceanographic Institution

Woods Hole, MA 02543

dallison@whoi.edu
(508) 289-2298

Cyndy Chandler

BCO-DMO

MS #43

Woods Hole Oceanographic Institution

Woods Hole, MA  02543

cchandler@whoi.edu
(508) 289-2765

For questions relating to the scientific or technical aspects of BCO-DMO, please contact Robert Groman (rgroman@whoi.edu) or Cyndy Chandler (cchandler@whoi.edu).
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