Automating Data Submission to a National Archive

Abstract

In late 2006, the U.S. National Science Foundation (NSF) funded the Biological and
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Chemical Oceanographic Data Management Office (BCO-DMO) at Woods Hole
Oceanographic Institution (WHOI) to work closely with investigators to manage
oceanographic data generated from their research projects. One of the final data
management tasks is to ensure that the data are permanently archived at the U.S.
National Oceanographic Data Center (NODC) or other appropriate national archiving
facility. In the past, BCO-DMO submitted data to NODC as an email with attachments
iIncluding a PDF file (a manually completed metadata record) and one or more data files.
This method is no longer feasible given the rate at which data sets are contributed to
BCO-DMO. Working with collaborators at NODC, a more streamlined and automated
workflow was developed to keep up with the increased volume of data that must be
archived at NODC. We will describe our new workflow; a semi-automated approach for
contributing data to NODC that includes a Federal Geographic Data Committee (FGDC)
compliant Extensible Markup Language (XML) metadata file accompanied by comma-
delimited data files. The FGDC XML file is populated from information stored in a MySQL
database. A crosswalk described by an eXtensible Stylesheet Language Transformation
(XSLT) is used to transform the XML formatted MySQL result set to a FGDC compliant
XML metadata file. To ensure data integrity, the MD5 algorithm is used to generate a
checksum and manifest of the files submitted to NODC for permanent archive. The revised
system supports preparation of detailed, standards-compliant metadata that facilitate data
sharing and enable accurate reuse of multidisciplinary information. The approach is

generic enough to be adapted for use by other data management groups.

Motivation

The motivation for a more automated data submission system is straightforward: the old

way (filling out a PDF by hand and sending it in an email) is simply not fast enough given
the volume of data that BCO-DMO is required to manage and therefore submit to NODC or
other appropriate archiving facility. The new way involves much less effort by the data
manager and yields an improved product that includes an FGDC-compliant metadata

record in an XML-structured file that simplifies data ingest by the archivist.
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Using the BCO-DMO metadata database web
Interface, the data manager identifies the
dataset that is to be archived at NODC or other

appropriate national archiving facility.

OCB_EDDIES_Bacteria

aaaaaaaaaaa

Options pertaining to the submission package
may be specified at this stage of the archive
process. For instance, the data manager may
choose either tab or comma separated for the
format of the data file that is to be archived at
the data center. Other options include
bounding coordinates of the dataset, start and
end dates of data collection, and a comment
to accompany the record of the archive
process in the BCO-DMO metadata
database. The majority of the information in
this form is pre-filled by scripts that are

automatically executed when the page is

loaded.
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Packaging is the most complex step of the archive process. The methodology in this stage is loosely based on the methodology detailed in a paper

titled A Solution to Metadata: Using XML Transformations to Automate Metadata’.

°1e BCO-DMO MySQL metadata database provides the majority of the information that populates the FGDC XML metadata file (see )
°formation unavailable from the MySQL metadata database but required for a complete FGDC XML metadata record comes from the user input
gathered in step . (1)

°nce MySQL is used for the metadata database, a method of converting SQL results into XML was needed. In order to accomplish this, a PHP
library, QueryZXMLZ, was used. This library is highly configurable and saved us from having to “reinvent the wheel”.

01e XML file generated using the Query2XML PHP library in  avides most of the information required for a complete FGDC XML metadata
record. However, not every piece of information required by the FGDC standard is in the metadata database. The remaining information is supplied
by the user and added to the BCO-DMO XML document. This is simple given PHP's ability to read, write, and manipulate XML.

°1 XSLT crosswalk was written to transform the XML we produced in )0 a FGDC XML file. Note that suitably constructed XSLT's can be
used at this stage to generate other standards compliant XML files. It should also be noted that to apply this transformation, we are using a PHP
library, XML_XSLT2Processor’, in conjunction with the Java based SAXON XSLT and XQuery 2.0 Processor”.

ois step produces a standards compliant FGDC XML file, ready to be packaged and sent to NODC. This file is validated against the FGDC XML
schema to ensure accuracy and conformity to the standard.

oCO-DMO not only manages scientific metadata, but scientific data as well. Scientific data are managed by the JGOFS/GLOBEC Data
Management System”.

°sing the JGOFS/GLOBEC Data Management System API, the data files for the package are formatted as either tab or comma separated files.

1 Mize, Jacqueline. "A Solution to Metadata: Using XML Transformations to Automate Metadata.” Oceans 2009 Conference MTS/IEEE Biloxi. 20009.

PDF.
2 See http://query2xml.sourceforge.net/docs/htmI/XML_Query2XML/ Query2XML.php.html for more information and downloads.

3 See http://sourceforge.net/projects/xslt2processor/ for more information and downloads.

4 See http://saxon.sourceforge.net/#F9.2HE for more information and downloads.

> See http://globec.whoi.edu/globec-dir/doc/datasys/|gsys.html for more information and downloads.
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In the final stage, the gzipped tar file
containing the the metadata, data, and other
relevant files (not pictured) could be
transferred to NODC via File Transfer
Protocol (FTP). Since the process is still
being developed, the packages are
Inspected by hand before they are sent to
the archive to ensure they are complete.
Although FTP is supported by the software,
currently the data manager sends the
package as an email attachment. Every
package archived is also accompanied by a
text file containing the MD5 hash of the
gzipped tar file in order to ensure data

Integrity.

In the end, this improved workflow has
saved a significant amount of time for both
BCO-DMO and NODC. The amount of time
required by a BCO-DMO data manager to
archive a dataset at NODC has been
reduced from hours or even days to minutes.
In addition, this approach easily can be
adapted to submit data to other archive

facilities.
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