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For its five-year data management plan, the Alaska Ocean Observing System (AOOS) is implementing recommended and standard practices as defined by the U.S. Integrated Ocean Observing System (IOOS) Data Management and Communications (DMAC) committee.  These practices apply to data standards, metadata and data, transport and access, archival, Information Technology (IT) security, quality control and quality assurance.  AOOS is in various stages of development for each of these practices.  Successful implementation will allow data and metadata to pass freely between AOOS, local users, stakeholders, agencies, regional associations and the IOOS backbone.  Data should be able to flow from its origin to various parts of the IOOS data communications system as shown in Figure 1.

This AOOS data management plan is based on guidance from IOOS, regional association workshops and internal AOOS meetings and documents.  Currently, AOOS is refraining from defining standards until the system is designated “fully pre-operational, end-to-end” and shown to be interoperable with one or more regional associations.  AOOS has adopted the Federal Geographic Data Committee (FGDC) standard as an initial metadata standard.  AOOS is using a combination of flat files, NetCDF, HDF, GIS type files, and relational databases for data storage needs.  Data are accessed and transported via custom PHP scripts to deliver data in specific user formats, via the method defined by the Open-source Project for a Network Data Access Protocol (OPeNDAP) or via direct methods such as file transport protocol (FTP).  AOOS will also deploy several web services such as Open Geospatial Consortium (OGC), Simple Object Access Protocol (SOAP) and Representational State Transfer (REST) for data access methods.  Current AOOS archive practice requires two unique copies, each in a different location, to safeguard unique locally stored data sets.  Unique copies are held on CD, DVD, hard drive and other on line storage locations.  IOOS DMAC recommends use of existing legacy archives, such as the National Oceanographic Data Center (NODC) and the National Climatic Data Center (NCDC), until formal deep archive arrangements can be made. The process of safeguarding unique copies of datasets is largely completed manually, except for backups to hard drives.  At present, manual bookkeeping of CD, DVD and hard drives is performed.  Sectiion 5 (Archive) of this plan has further details. Security practices presently include safeguarding server equipment from intrusion and damage and loss of data holdings.  IOOS DMAC does not provide guidance for quality control and quality assurance of collected data, thus this practice must be handled by AOOS separately.

In the future, AOOS will use existing standards and develop new or modified data standards and process standards that will be forwarded to IOOS DMAC for consideration and adoption into national standards.  AOOS will migrate from FGDC to International Organization for Standardization (ISO) metadata standards once supporting infrastructure is in place for handling metadata and a national metadata warehouse, such as GeoSpatial One-Stop, begins accepting ISO metadata.  AOOS may deploy additional software applications that will expand on existing data access services.  AOOS is looking into using the Arctic Region Supercomputer Center (ARSC) as an initial deep archive of data holdings until IOOS arranges for formal national archival.  Using existing archive centers is complex because different centers only want specific types of data and only offer to cover a portion of AOOS data holdings.  ARSC would allow storage of entire AOOS holdings.  Additional IT security will be included as IOOS DMAC further defines it.  Quality control and quality assurance will be handled by AOOS using one or more existing processing and flagging methods.

AOOS is within two years of constructing an initial pre-operational, end-to-end system that will be interoperable among other regional associations and meet or exceed current recommendations specified by IOOS DMAC.

1. Introduction

This five-year plan addresses issues and concerns presented in four documents:  Guide for IOOS Data Providers (Ocean.US, 2006), AOOS System Design (AOOS, 2006a), the last known draft of Regional Association Certification (e.g., TAMU, 2004) and minutes from the latest AOOS DMAC committee meeting (AOOS, 2006b).

IOOS DMAC guidelines include standards, metadata and data, transport and access, archival, IT security, quality control and quality assurance, all of which are covered in Ocean.US (2006).  The bulk of AOOS’s data management plan must address these practices.  Sections 2 through 7 of this plan discuss AOOS’s response and future plans for each IOOS DMAC practice and include links to IOOS recommendation summaries.

Section 8 of this planning document addresses data management issues of local AOOS interest and incorporates input from various participating agencies and working groups (WGs).

Section 9 arranges IOOS and local tasks in a Gantt chart to show how each task is being addressed chronologically.

Finally, Appendix A lists terms, definitions and acronyms used in this plan, and Appendix B presents Quality Assurance of Real-time Oceanographic Data (QARTOD) minimum standards endorsed by AOOS.

This document, unless superseded, pertains to a period of five years from January 2007 through December 2011.

2. DMAC Standards Process

· IOOS Recommendations (https://db.aoos.org/wiki/index.php/IOOS_Guide_Data_Providers_20060206#DMAC_Standards_Process)
Current status

The AOOS DMAC committee will decide when and if specific technologies are ready for operational use and whether new technologies should be presented to IOOS DMAC as potential new national standards.  As AOOS data management matures and technologies become pre-operational, the AOOS data manager will present appropriate new standards to the IOOS DMAC committee, hold on-site training sessions and present at national meetings and conferences (e.g., annual meetings of the American Geophysical Union) talks about these emerging technologies and their uses.

Future status

The overarching goal is to show that adopted and selected standards for implementation actually work pre-operationally or in proof of concept demonstrations before promoting them at the local, regional and national levels.  In some cases, AOOS has pre-selected a standard to use for implementation but an actual operational product is not currently functional.
AOOS data management will first complete the web portal for data access.  The metadata system must then be tightly tied to the web portal as data is delivered to users.  Once these two portions of the system are in place, standards on data formats can be established.  These data standards will include standards for integration of future data into the AOOS data management system, as well as standards for data transport out of the system, which includes interoperability.  At the same time, a metadata standard can also be adopted.

Once data and metadata standards are adopted, further standards can be developed for appropriate tools to be included for web portals and data mirrors.  Standard practices for data archiving and IT Security will be the last to be addressed.

The proposed standards will be a mixture of existing standards, improvements on existing standards, or new standards.

3. Metadata and Data Discovery

· IOOS Recommendations (https://db.aoos.org/wiki/index.php/IOOS_Guide_Data_Providers_20060206#Metadata_and_Data_Discovery)
Current status

AOOS is adhering to IOOS DMAC guidelines. We are constructing FGDC metadata records and operate a Z39.50 metadata server that connects AOOS to two major metadata warehouses, Geospatial One Stop (http://gos2.geodata.gov/wps/portal/gos) and NSDI Clearinghouse Network (http://clearinghouse1.fgdc.gov/).

Metadata records are kept in FGDC XML format. All other metadata formats (text, html, DIF) are created from these records using the mp tool provided by the USGS.  Metadata records are stored in a versioning control system, called Subversion, so that evolution may be tracked. Entries that are incorrectly changed can be reverted to previously stored versions.

An initial metadata browser using a REST web service is now pre-operational at AOOS.  The machine level access is still under development.  Access to the metadata records may be found using the following URLs:
· http://ak.aoos.org/rest/metadata - human-level interface

· http://ak.aoos.org/rest/metadata.xml - machine-level interface

Full metadata records will be developed once AOOS’s display and query system is completed.  These systems are being tied together so that website users can navigate between data and metadata.

Various groups are locked into grass-roots development of metadata, metadata catalogs and discovery engines. The AOOS data manager is following progress on standards via the IOOS DMAC Metadata Expert Team, the National Oceanic and Atmospheric Administration (NOAA) Coastal Services Center (CSC) data catalog project, and the OOSTech project.

Future status

Year one

Once the display and query system is pre-operational, metadata records need to be created and checked for standards compliance and conformance to a unified data dictionary and version 1 of the IOOS vocabulary and standard.

Once data visualization interfaces for the AOOS web portal are pre-operational, the metadata records from the REST web service will become tightly tied with the visualization interface.

AOOS will begin publishing metadata for major data sets to one or more national metadata warehouses. The primary warehouse will be the Geospatial One-Stop (GOS; http://gos2.geodata.gov/wps/portal/gos). Because this is the same metadata that will be available through the AOOS metadata interface, it will tightly tie AOOS information available from the web portal with GOS. At the present time, GOS does not have any web services for direct access to metadata records.

AOOS is currently developing an XSLT template to transform biological records from XML FGDC to XML GCMD that will allow publication of data sets via the Ocean Biogeographic Information System (OBIS, http://www.iobis.org).
The Isite software that AOOS currently utilizes has its own low-level protocol.  There is an effort underway to move to an HTTP protocol for data transport that keeps all the same features as the original Z39.50 server.  More information on this may be found at the Library of Congress website: http://www.loc.gov/standards/sru/.
Year two

Once the AOOS DMAC committee certifies that the AOOS facility is of pre-operational grade, the existing data management and communications technology should be written up and sent to IOOS as a standard for others to follow.

All metadata should be synchronized with the GOS metadata system.
All metadata should be available to the IOOS data and metadata catalog.
Recommendations to IOOS DMAC

National clearinghouse portal systems need machine-level access to databases. At present, all access requires human interaction. AOOS is aware that GCMD is working on a web service to meet this need.  The Library of Congress offers an acceptable solution: access via HTTP queries.
4. Transport and Access

· IOOS Recommendations (https://db.aoos.org/wiki/index.php/IOOS_Guide_Data_Providers_20060206#Transport_and_Access)
Figure 2 describes the overall data flow and the bulk of data transport in the AOOS data management system.

Current status

Mapserver 4.8.3 allows for serving data via WMS and WFS (TAET 2.0). Mapserver 4.10.x will have a WCS service (TAET 1.0).

AOOS currently operates several OPeNDAP servers to make in-situ and satellite data and model output available in NetCDF CF 1.0 conventions and for use in our Mapserver application (TAET 4.0). We have modified the OPeNDAP driver in GDAL to also allow access of rotated grids by Mapserver for display.
AOOS participates in the OOSTech that is investigating SOAP web services (TAET 5.0).  AOOS initially delivered salinity information from Prince William Sound, but these sensors are no longer performing optimally.  We were serving salinity from US GODAE, but this information was never posted to www.openioos.org and was taken out of service (Fig. 3).  Mapserver 4.10.x will also have a SOS web service.

AOOS delivers data to the web portal using information stored in the form of rasters, points, time series, and grids.  Delivery of this information via other web services, WMS, WFS, WCS, SOS and SOAP, are under consideration and development.
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One area of weakness is access to entire data sets.  During the past six months, data requests were for specific stations or stations in a geographic region for large time periods.  A future solution to fix this weakness is offered later in this discussion.
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AOOS now operates its own dedicated FTP server. In the past, data gaps have been created due to outages on the University of Alaska Fairbanks’ School of Fisheries and Ocean Sciences IT FTP server. AOOS will strive to avoid data gaps due to unplanned maintenance, network or power outages.  The FTP server allows for intercommunication between AOOS and data providers and is still a very popular method for delivery of data sets to AOOS.  AOOS does not plan to offer data delivery via FTP.  HTTP and other aforementioned web services are a much faster and far safer method of serving data.

Future status

Year one
Users and researchers during the Prince William Sound 2007 field experiment will generate a number of user requests for access and data formats. In addition, a build up of external user feedback is required.

AOOS will regularly produce GIS compatible files for use in software such as ArcGIS.
AOOS will produce time series data sets from the real-time database after a month has elapsed.  Because data requests tend to specify need for the entire timeframe of a particular data point, information will be stored in two dimensions.  The first dimension is by time for all stations; the second dimension is by station for all times.  Primary storage format will be compressed NetCDF files.

AOOS data management will submit stable storage standards to IOOS DMAC for consideration when AOOS DMAC ascertains that storage practices at AOOS have reached pre-operational status.
There is renewed interest in the latest release of Google technology within the OOSTech group.  This should be re-investigated as time and resources permit.  Google requires development of KML or compressed KML called KMZ to drive Google Earth and Google Desktop software applications that have a large public user base.  This is an example of low-hanging fruit that would have high visibility for AOOS.
AOOS will reinvestigate deployment of a Live Access Server (LAS) and migration to a different version of OPeNDAP server.  A stakeholder, NOAA Hazmat, expressed interest in having all data available via Live Access Server with a special adapter for data import into the GNOME model.  There is expanded use of the THREDDS server.  THREDDS does allow better integration of metadata than current OPeNDAP (Server 3) solution.  OPeNDAP (Server 4) attempts to migrate towards a THREDDS solution.

AOOS data management is now participating in the NOAA CSC Data Transport Lab (DTL).  This will serve to test current and future data transport protocols and software for use as standard tools for Regional Associations.  The first data protocol being investigated is the generic OPeNDAP server (Server 3).
Year two
As storage permits, AOOS can expand deliverables to include QA/QC data and products downloadable from agencies that have QA/QC or produce in-house QA/QC products.
By year two, the MyAOOS system will be developed and accessible to process custom requests over the Internet.  “Custom requests” refers to the ability of users to login to MyAOOS, review user profiles and customize catalogs of assets and data orders.  Ordered data may be readily available on-line for download or may be stored off-line on some deep repository requiring systematic retrieval before download.  The ordered data could be a full data set or a single point from a time series of model output.
As the AOOS web portal and data transport mechanisms mature, software, programs and modules for access and data transport should be readily accessible with a full set of documentation on installation, operation (HOW-TO) and support.
Once software and instructions are available, AOOS will hold outreach workshops where Regional Association technicians can learn about using software and tools developed by AOOS.  These workshops should also facilitate building a support base that will be self-supporting.
5. Archive

· IOOS Recommendations (https://db.aoos.org/wiki/index.php/IOOS_Guide_Data_Providers_20060206#Archive)
Current status

At present, archive centers have not been formally established. Recommendations are to continue to seek out and use existing national archive centers like NDBC, NODC, and NCDC.  AOOS currently does not ship any data into any archive center.
Some data mirroring efforts took place between AOOS and the Alaska Experimental Forecast Facility (AEFF) in recent months. A formal pipeline is yet to be established.  AEFF would prefer to mirror only a Prince William Sound subset of AOOS information.
Two copies of data sets are kept on CD and DVD media or on off-line hard-drive units; depending on the size of the data sets.  Large data sets typically have single DVD copies. Arctic Ocean Diversity (ArcOD) recently acquired a large RAID array that has a maximum capacity of eight terabytes.  The unit has a capacity to hold sixteen hard drives.  AOOS is partitioning that into four raid arrays.  At the present time, AOOS has used two of the four partitions for archiving data.

AOOS has reviewed two proposals for outsourcing data that were prepared for the North Pacific Research Board (NPRB).  Neither met all the requirements necessary for outsourcing archive functions of AOOS.

Future status

Year one
AOOS will continue work with AEFF to establish a Prince William Sound data mirror.  This will result in production of guidelines and requirements for other entities desiring to setup a mirror system.

AOOS will begin establishing data pipelines to existing national archives to safeguard AOOS-unique data sets.  One potential archive center is the Arctic Regional Supercomputer Center (ARSC).  This may happen in the one to three year timeframe.  More information is available below.

AOOS-produced data sets need to go through a QA/QC program to ensure the quality of information before passing it to the archive.  Further information of QA/QC is handled later in this document.
The Western Regional Climate Center might be interested in archiving Alaska information they publish to AOOS.   The Climate Center at AEFF would be interested in AOOS archiving and providing routine access to more terrestrial data.  Although AOOS is mostly focused on “wet” data, AOOS must include terrestrial data for use in atmospheric model assimilation and verification purposes.
Year two
It is also the desire of AOOS DMAC to position AOOS as a major IOOS archive center for our region.  IOOS still needs to identify official archive centers for regional associations that are starting operations.  Setting up the archive centers is part of the IOOS backbone.

Auke Bay/Juneau may desire to mirror data from AOOS.  This mirror site can test the requirements for becoming a mirror site that will be established with efforts with AEFF.
Year three
Should AOOS not be selected by IOOS to become a major archive center, AOOS will pursue combining archival functions with another regional group with existing large storage facilities. Any selected facility must maintain IOOS data-transport protocols. An example of such a facility is the ARSC’s Sun Storage Servers.  They are two storage servers having a combined capacity of 3.5 petabytes of storage (one petabyte is 1024 terabytes or 1,048,576 gigabytes of storage).  A data-transport mechanism could be built between the AOOS long-term data-ordering system via MyAOOS and ARSC to systematically pull data sets from this archive.  The system currently in place is slow; data retrieval on certain requests could take days, weeks or months to complete, depending on data type (satellite, model) and volume.  ARSC is currently installing a faster tape silo system.
AOOS is currently connected to the lower 48 states by two Internet feeds at the University of Alaska Fairbanks.  During the past year, both feeds have broken, preventing AOOS from obtaining real-time data from local and national sources.  The majority of data that AOOS collects resides on servers in the lower 48.  NPRB reviewed two potential outsourcing operations for data archive and redundancy.  While neither was suitable for AOOS archival of data, one outsourcing proposal may be useful for near real-time collection should Alaska become cut off from the lower 48 in the future.  Alternatively, if AOOS developed a backup data collection system on a lower 48 machine, AOOS could recover the bulk of the lower 48 data from this remote machine in the event of an outage.  A cost benefit analysis may need to be carried out to see if developing such a system would help AOOS.  When AOOS is severed from the lower 48, gaps in local and national datasets occur that may impact future scientific work.

6. IT Security

· IOOS Recommendations (https://db.aoos.org/wiki/index.php/IOOS_Guide_Data_Providers_20060206#IT_Security)
The IOOS recommendations for this category of best practices are sketchy, at best.  The scope of IT Security requirements suggests that the focus be centered on data integrity.  There are two aspects of data integrity that the current guidelines address.  The first is data transmitted from AOOS to an agency that produces official forecasts, warnings or decision-making processes that must meet certified IT security safeguards.  The second refers to general safeguarding of systems in which data reside.

At present, AOOS has not encountered any certified IT security safeguard requirements for transmitting archived or real-time information to an agency for decision-making purposes.  Should an agency step forth with a desire for information from AOOS and need a specific level of certified IT security safeguards, AOOS will make all reasonable attempts to meet the requirements of the agency.  The certified IT security safeguards will impact general IT security practices implemented for AOOS systems and server.

General IT security includes many issues that contribute to data integrity.  The bulk of these issues surround software and hardware.  An example of potential software issues is unauthorized access (hacking) into AOOS systems that could result in a loss of data integrity.  An example of potential hardware issues is a failing hard drive resulting in a loss of data integrity.

With respect to IT security and data integrity, AOOS must take all reasonable measures to ensure data is safeguarded from accidental erasure, modification or illegal access due to problems, whether malicious or not.  Full details of potential security problems, consequences and actions are beyond the scope of this document.

Server sites wishing to mirror  data from AOOS will be required to meet a certain level of IT security.  These IT security practices will be developed in the future.

7. Quality Assurance/Quality Control

· IOOS Recommendations (https://db.aoos.org/wiki/index.php/IOOS_Guide_Data_Providers_20060206#Quality_Assurance.2FQuality_Control)
Current status

AOOS captures and archives a significant amount of raw data that have operational or potential use in predicting coastal and ocean states.  Presently, this collection has little or no QA/QC checks performed on it.  AOOS intends on implementing QA/QC capability.  In the meantime, AOOS will backfill with QA/QCed data from well-known agency and archive facilities (e.g., NDBC and NCDC). Some of these QA/QCed data are not available for approximately 40 days after the original readings are taken.  In most cases, the QA/QCed data is significantly sparser in time and space than the raw data currently being collected by AOOS.

One decision reached by AOOS DMAC is that AOOS should store data sets in three forms, where applicable.  First, raw data will be collected, delivered and archived for permanent record as storage capacity permits.  Second, QA/QCed versions of the same data will be obtained from appropriate sources.  Third, a combined QA/QCed data set will be crafted from AOOS- QA/QCed raw data and the QA/QC data from appropriate sources.  This last form will become one of many unique AOOS data products.  All data sets will be distinguished by metadata elements describing their QA/QC and other characteristics.

The QARTOD and MM/I projects are working on some QA/QC aspects.  The QARTOD project is working through a list of sensor platforms.  For each platform they are developing a data and metadata standard.  Within these standards there are QA/QC flags.  A general QA/QC data flag standard has been released by QARTOD and is captured in Appendix B.

One of many MM/I projects is to produce a data standard for sensors.  Whether this standard covers QA/QC is still uncertain.  AOOS needs to monitor both these projects for resulting standards for data and/or QA/QC for data or at the sensor level.
Future status

Year one
AOOS will continue to archive and backfill data sets as needed.

An important year one activity is to begin QA/QC of captured raw data.  An assessment of quality will be determined by comparing the raw data to its QA/QC counterpart obtained by appropriate agencies.  Separate QA/QC checks may be performed using model output and various climatological data sets and products.

The QA/QC process could be outsourced to an agency that is better equipped to deal with similar data sets.  AOOS will consider sending data to the Meteorological Assimilation Data Ingest System (MADIS) or NDBC for initial QA/QC work.  If turnaround time is sufficient, AOOS can substitute the raw feeds for the quality-controlled data from MADIS or NDBC.

Year two
AOOS will automate QA/QC of the raw-data stream so that data become available in near real-time. The major use of real-time QA/QCed information will be by the modeling community for data assimilation prior to near real-time operational model runs.

8. AOOS DMAC Guidelines

Projects

Active projects for the next year include continued work with the Prince William Sound Ocean Observation System (PWSOOS) and associated data providers.  A field experiment in August 2007 will require some data management logistics to make this experiment successful.  A timetable of tasks for the field experiment is included in Section 9.  Information about this field experiment may be viewed at this URL: http://www.aoos.org/fieldexp/index.htm

AOOS DMAC is currently involved in several national-level projects.  NOAA CSC Catalog System that will provide a catalog of all IOOS assets.  NOAA CSC DTL will allow regional associations to rigorously test data transport protocols and software and provide feedback to an IOOS DMAC Transport Expert Team.  The IOOS DMAC Metadata Expert Team is attempting to establish data and sensor metadata standards.  OOSTech is researching futuristic data-transport protocols to replace the data transport standard and enhance interoperability between regional associations.  The OOSTech involvement allows for display of data and metadata on www.openioos.org and doubles as an interoperability demonstration project.

Continued development of web interfaces should be completed by the next year.  These interfaces are currently called Mapserver XML, MyAOOS and the Data Catalog Explorer.  The next phase is to make sure the metadata subsystem integrates well with these web interfaces.  After the metadata system is functional, development can proceed with documentation of all the past projects and dissemination of an initial batch of proposed standards.  By the end of year one, more model verification and other data products should be available.

By year two, development should turn into refinement as third-party applications are reviewed for interoperability.  Interoperability will be tested between AOOS and other regional associations.  An initial automated QA/QC system should also be in place.

By year three, all unique data sets will have at least two confirmed copies available to AOOS, IOOS and GOOS.  The definition of unique data sets implies that only AOOS has initial access to raw data collected from local observing systems, and the information is not duplicated until it becomes available from the AOOS data management system.

A projected timetable of tasks is included in the form of GANTT charts as part of Section 9.

Working groups (WGs)

From time to time, AOOS DMAC personnel may form working groups to research applicable issues and make recommendations to the DMAC Committee.  Working groups may contain AOOS DMAC Committee members or other experts, and they are expected conduct business in accordance with the Terms of Reference established by the AOOS DMAC Committee (2004).  Working groups are dissolved after their charges are met, or when the AOOS DMAC committee no longer requires their existence.  Current working groups are

· Working Group #1: Recruitment of AOOS DMAC members.

· Working Group #2: Define standardized requirements and make recommendations for ongoing QA/QC.

· Working Group #3: Develop base maps for AOOS website.

· Working Group #4: Merge best set of statewide elevation and bathymetry data.

· Working Group #5: Develop disclaimer for data delivered through AOOS.

AOOS data providers
There are two primary categories of data providers to AOOS.  These are explained below.  A schematic of how AOOS data providers integrate into data management is shown in Fig. 4.
Active providers
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These providers cooperate actively with AOOS data management. They provide data directly using machine-to-machine data transport methods or push data to AOOS using FTP or some other protocol.  These data providers are available via email or phone to discuss problems with data supply.  At present, formal agreements between AOOS and data providers are not required.  In the future, a general agreement should be drafted and agreed upon in a formal manner.
Passive providers

Passive providers have no formal data arrangements with AOOS data management. Information is taken as is, and appropriate metadata are generated.   AOOS does attempt to reach passive providers to ask for formal participation, feedback and restrictions on redistribution, if any.  Passive data are treated as suspect data until formal QA/QC procedures are adopted.
Open-source solutions
AOOS DMAC has been largely successful in using open-source software.  This ability leads to larger portability of applications to other RAs and data mirrors.  This also eliminates any overhead costs of third-party software due to licensing and support.  AOOS DMAC does use some commercial software to verify that open-source software is providing correct solutions.  Use of open-source software requires additional IT security vigilance.
Operational status
The AOOS DMAC plan for the next five years is to function at a pre-operational level for IOOS.  Specific products and projects may require an operational level of support.  Special arrangements can be reached on a case-by-case basis until AOOS becomes fully operational as defined by IOOS.
Local archive facility

At present, AOOS is archiving unique and irreplaceable data sets. Derived products are not being archived, as they can be reproduced from original data sets. Certain additional products can be archived as need is identified.

Performance metrics

AOOS will rate its performance in the following categories:

· Quality Assurance / Quality Control

· Reliability

· Access (web)

· Data rates in/out
· Data inventories
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Presently, performance metrics are in the form of a current data status report and web site statistics.  In the future, AOOS will develop more detailed data inventory metrics, e.g., expand on HF Radar availability.  Metrics infrastructure is largely undeveloped as the core storage and display base needs to be completed.  Once the storage and display infrastructures stabilize, AOOS will establish a formal inventory of all data holdings.  Reliability will have to be based on user feedback from users of the web portal and users of data downloaded.  A possible good indicator of the benefit of AOOS is use and acknowledgement of AOOS-generated data cited in formal journal articles, meetings and presentations.  Use constraints contained in delivered metadata will require this practice by users.
Staffing

Staffing of the AOOS data management system requires at least six FTE positions to operate at a pre-operational level.  Staffing should increase to a level of eight FTE positions to reach a reliable operational level.  Figure 5 is a diagram of major job titles and associated tasks in data management.

The human resource list below indicates four types of positions.  The number of personnel in each position can vary as demand changes.

· Data management (Leader)

· Web

· Data

· IT

Each staff position must strive to reach the broad goals set by the AOOS System Design document (AOOS, 2006a).

Data management

The data manager tracks all correspondence and progress at regional, national (IOOS) and global (GOOS) levels.  At the regional level, the data manager interacts with the AOOS DMAC committee, principal investigators, staff, stakeholders and AOOS leadership.  At the national level, the data manager participates in one or more IOOS DMAC committees.  Participation at the global level is not mandatory; it is assumed that any major impacts of GOOS will reach the governing IOOS DMAC body and be disseminated to its members for consideration.  At the regional level, local needs have to be integrated as best as possible with national needs.  The data manager also is responsible for coordinating and delegating appropriate tasks to web, data and IT staff.

At present, the data manager also performs data analyst and IT specialist tasks, participates in the implementation of an initial round of pre-operational WRF model runs using resources from ARSC, and contributes to several external WGs: OOSTech, NOAA CSC DTL, and NOAA CSC WG on creating an IOOS data catalog of assets.

The data manager should always first focus on data management and data integrity tasks and handle IT issues if they have impact on data management.  This position would be greatly enhanced by a companion position focused on IT issues and assisting with other tasks: data management, web and data processing.  Doing so would allow the data manager to focus on data development tasks.

Web

The tasks for web staff are to create web interfaces that allow streamlined access to regional association data holdings and metadata.  A common interface as required by IOOS will need to be maintained as well as special interfaces to satisfy local needs.  The challenges of this job are to keep up with web technology, as well as integrate the web interfaces with data, data sets and metadata assembled by data staff.  The web staff also takes in user feedback and incorporates appropriate changes to the web interfaces.

Web interfaces are primarily those that require a common web browser.  Interfaces also include those that involve information transport to devices like cell phones, pagers, PDA, information kiosks or other useful technology that may be identified in the future.

Development of a web presence is essential for success of all regional associations.  IOOS DMAC initially referred to a “Common On-Line Browse” tool that would be present on all regional association websites.  This goal since has been rolled into data transport and access.  Regional associations will have a web application that provides a common interface for users.  Local needs may require additional interfaces that must be developed in parallel.  Documentation on how to use the created web interfaces are written by web staff.

As web interfaces mature, general maintenance must take place as data providers and type are added and removed from the data management system.  As periods of stability are reached, web staff may also be assigned data tasks such as fabrication of new products or other data assembly tasks.  Notifications of data outages often are passed from the web staff to data staff.

Data
Data staff tasks include procurement, assimilation, normalization and archival of important data assets from many different sources, formats and data providers.  Additional tasks are monitoring, quality control, transport and safekeeping of data sets.  Data sets need to be assembled in a common format so that they are usable not only by web staff for display and access, but also by common IOOS DMAC protocols for interoperability outside AOOS.   Data staff have to coordinate extensively with web and IT staff to determine the optimum data formats, storage and transport methods.  Once data sets are assembled, data staff may engage in product development.  Products range from analyses and verification to quality control, for example.  In general, AOOS provides all data to all users for external use.  However, there are occasions when AOOS staff may engage in research projects that use AOOS data assets.
IT

IT staff are responsible for keeping desktop and server systems operating.  This includes items mentioned in Section 6 (IT Security).  In summary, staff maintain the operating system and software needed to keep the website and data management functions operational.  There are periods when this maintenance can require several months to perform upgrades and troubleshoot subsequent problems.  The remaining time may be assigned to other web and data tasks.

IT staff oversee software, including libraries that allow handling of various data formats.  They implement relational database servers and interactive website components needed for the construction and operation of the MyAOOS portal and AOOS web pages, track data sets in the deep archive and maintain the documentation wiki.  AOOS IT staff also work with their counterparts at SFOS and University of Alaska when larger infrastructure problems occur, e.g., network.

Staffing levels

Current staff

	Position
	FTE
	Status

	Data management/IT
	1.00
	Exempt

	Web site management (Web)
	1.00
	Non-exempt

	Data processing
	1.00
	Non-exempt

	Satellite (Data)
	0.25
	

	Student help on legacy data sets (Data)
	0.25
	

	Headquarters support (IT)
	0.25
	

	TOTAL
	3.75
	


Next year’s staff
	Position
	FTE
	Source

	Web site management
	1.00
	

	Data processing
	1.00
	

	Data management/IT
	1.00
	

	Satellite
	1.00
	

	NPRB/AOOS Project Browser/Data Miner
	1.00
	NPRB

	Legacy data handling
	0.25
	

	Headquarters support
	0.25
	

	Biological data handling
	0.25
	ArcOD

	TOTAL
	5.75
	4.50 AOOS, 1.00 NPRB, 0.25 ArcOD


Two years and beyond
By this timeframe, AOOS will have reached critical mass at six FTE. Further staff increases beyond six will be required as the number of specialty products and or unique services increase.  Strict adherence to standards, however, should minimize this requirement.  Six FTE are required plus additional FTE support for customized products and monitoring of operational grade services during off-hours. In the future, staff will have to consider the need to be on-call as needed, depending on area of expertise for off-hours monitoring.  Additionally, the issues of exempt vs. non-exempt and availability of overtime pay need to be considered, as AOOS moves into a more operational mode.  Although current plans are for AOOS to remain pre-operational for the next five years, the aforementioned issues should not go ignored.
Space

Current status

· Large office space for staff (6 people/2 empty desks)

· Regular office as server room with portable air conditioner 

· Regular office for PI 

One to five-year status
It is highly likely that AOOS will fill the remaining two desk positions in the next year.  One position is for an FTE hire, and the remaining position will be a part-time worker, transient or visitor.
SFOS has allocated space for a server room.  AOOS will to utilize this shared space once all AOOS requirements are met for power, cooling, networking and rack space allocation with room for future expansion.  To be a fully operational data management system, the server room must have the following redundant systems:
· Power

· Cooling

· Network

· Security

Hardware

Key: SS = server system/rack mount; PC = computer/rack mount or desktop; CPU = central processing unit

Current status
	Component
	Elements

	Relational database / Data processing
	1 PC, 1 CPU

	Web server
	1 PC, 1 CPU

	Data server / processing
	1 SS, 2 (dual core) CPU [4 total]

	NOAAport/IDD (LDM) data machine
	1 PC, 1 CPU

	Visitor Desktop / Data processing
	1 PC, 1 CPU

	Satellite processing
	1 PC, 1 Sun, 2 CPU (former SALMON assets)

	Staff desktop systems
	4 PC, 4 CPU


One to two-year status
Initial machine purchases were geared primarily for development of infrastructure.  AOOS data management has identified enough software infrastructure to proceed with purchase of the larger server systems to replace the proof-of-concept PC systems.  These larger systems will support additional data processing, product development and website bandwidth.

· Upgrade server room PC-type systems to SS systems (4 x $12,500). Each upgrade will expand total on-line data storage capability.
· Add redundant network capability to server room. Requires mast installation and cable run into building. (Starband: 1Mbps @ $130/month) [$300 equipment + building + IT infrastructure costs]

Three to five-year status
Desktop systems for staff will be systematically replaced after three years of service to keep up with technological advances.  Server systems should go through systematic replacement after three to five years of service.  Systems that go beyond five years are subject to catastrophic failure.
AOOS is seeking to become an IOOS Archive Center and should have allocated enough space for expansion to fill that additional role.
Storage

On-line

	Component
	Capacity

	Relational database / Data processing
	74GB

	Web server
	900GB

	NOAAport IDD / LDM data ingest
	900GB

	Satellite processing
	500GB

	Data server / processing machine
	4TB, max capacity 8TB


Off-line

· CD

· DVD

· Hard drive

Overhead

Overhead in this context defines on-going overhead costs due to use of commercial software for operations and development.

Key: C=Commercial; A=Academic

	
	Number of Licenses
	Category
	Application
	Purpose

	Out of maintenance

	
	1
	C
	SeaSpace
	AVHRR/POES satellite processing

	Current

	
	1
	C
	IDL
	SeaWIFS and Modis satellite processing ($300/year)

	
	1
	A
	ESRI ARCGIS
	Verification of data displayed via Mapserver ($150/year)

	
	7
	A
	Matlab
	($0/year)


One year
The SeaSpace package will need to be repurchased and maintained ($2250/year).  The SeaSpace software requires a specific commercial operating system (Red Hat Enterprise; cost: $800/year).

9. GANTT Charts
The following tables organize information from the preceding section into a milestone vs. time format. Percent completion of task is given for each element.

Requirements for the Prince William Sound 2007 Field Experiment are still being determined.  Statements of work are due from participants at the end of October 2006.  AOOS DMAC will review all requirements from participants and issue comments, concerns and questions prior to releasing a final version of statement of work.

PWS 2007 Field Experiment
	Milestone/Task description
	Q1 2007
	Q2
	Q3
	Q4
	Q1 2008
	Q2

	Statement of work from AOOS DMAC
	X
	100%
	Draft 2
	
	
	

	Statements of work from participants
	X
	0%
	
	
	
	

	FTP access for participants
	X
	100%
	
	
	
	

	NODC type archive facility
	X
	100%
	
	
	
	

	PWS FE Portal for 2004/2007 data
	X
	0%
	
	
	
	

	PWS 2004 paper re-run
	
	X
	X
	0%
	
	

	Data transport automation
	
	X
	0%
	
	
	

	PWS 2007 Field Experiment
	
	
	X
	0%
	
	

	Operational portions of FE moved into AOOS automation
	
	
	
	
	X
	0%

	PWS 2007 FE support ends
	
	
	
	
	X
	0%


AOOS
Standards
	
	2007
	2008
	2009
	2010

	Milestone/Task description
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4

	Participation on Metadata ET
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Participation on Archive ET
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Participation on Regional Caucus
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Participation on NOAA CSC Catalog Services
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Participation on NOAA CSC Data Transport Laboratory
	
	X
	66%
	
	
	
	
	
	
	
	
	
	
	
	
	

	Participation on OOSTech
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Report standards or standard processes to Ocean.US
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	

	IOOS DMAC Standards Process
	
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	

	RA Outreach Workshops
	
	
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	


Data Transport
	
	2007
	2008
	2009
	2010

	Milestone/Task description
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4

	OPeNDAP access
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mapserver(web)
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mapserver OGC services
	
	
	X
	20%
	
	
	
	
	
	
	
	
	
	
	
	

	Mapserver XML (web)
	X
	75%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mapserver XML OGC
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	
	

	Mapserver XML documentation/code release
	
	
	
	X
	20%
	
	
	
	
	
	
	
	
	
	
	

	Live Access Server
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	
	
	

	THREDDS
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	
	
	

	Connection IOOS backbone
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	


Data Access/Storage

	
	2007
	2008
	2009
	2010

	Milestone/Task description
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4

	PostgreSQL for long-term data sets
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MySQL for short term real-time storage
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NODC type data archive
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Flat files by time
	
	X
	10%
	
	
	
	
	
	
	
	
	
	
	
	
	

	Flat files by station
	
	X
	10%
	
	
	
	
	
	
	
	
	
	
	
	
	

	Various GIS Shape files
	
	
	X
	20%
	
	
	
	
	
	
	
	
	
	
	
	

	Automated data archive request system (MyAOOS)
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	


Data Discovery

	
	2007
	2008
	2009
	2010

	Milestone/Task description
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4

	Regional display
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data Catalog Explorer
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MyAOOS (registered users portal)
	
	X
	25%
	
	
	
	
	
	
	
	
	
	
	
	
	

	Project Browser
	
	X
	10%
	
	
	
	
	
	
	
	
	
	
	
	
	


Metadata

	
	2007
	2008
	2009
	2010

	Milestone/Task description
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4

	AOOS adopts FGDC standard
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Metadata catalog
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Machine-level access to metadata catalog
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	
	
	

	Metadata search
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Metadata provided to national warehouse
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	XST crosswalk FGDC to GCMD
	
	X
	10%
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOAA/CSC metadata catalog
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	
	
	

	AOOS metadata conforms to MET vocabulary
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	
	

	Integration of metadata with AOOS website tools
	
	
	
	X
	10%
	
	
	
	
	
	
	
	
	
	
	

	Data provider metadata tools
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	

	Submit AOOS work as metadata standard process
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	

	ISO standard adopted by national metadata warehouse
	
	
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	

	ISO metadata tools available
	
	
	
	
	
	
	
	X
	0%
	
	
	
	
	
	
	

	Migration from FGDC to ISO
	
	
	
	
	
	
	X
	X
	0%
	
	
	
	
	
	
	


Archive

	
	2007
	2008
	2009
	2010

	Milestone/Task description
	Q1 
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4

	Off-line archive
	X
	50%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IOOS Archive
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	

	Legacy ocean data sets
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	

	IMS database integration
	
	
	
	
	X
	50%
	
	
	
	
	
	
	
	
	
	

	Metadata for IMS database
	
	
	
	
	X
	25%
	
	
	
	
	
	
	
	
	
	

	Legacy biologic data sets ArcOD
	X
	X
	X
	X
	10%
	
	
	
	
	
	
	
	
	
	
	


IT Security

	
	2007
	2008
	2009
	2010

	Milestone/Task description
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4
	Q1
	Q2
	Q3
	Q4

	Local data backups
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IOOS Standard
	
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	

	AOOS Implementation
	
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	


QA/QC/Modeling

	
	2007
	2008
	2009
	2010

	Milestone/Task description
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4
	Q1 
	Q2
	Q3
	Q4

	Backfill system of QCed data
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	
	

	QC of collected raw data
	
	
	
	
	X
	0%
	
	
	
	
	
	
	
	
	
	

	WRF runs at ARSC
	X
	100%
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GNOME runs
	
	
	
	X
	10%
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Appendix A:
Terms, definitions, and acronyms

This section defines acronyms and terms as needed, in alphabetical order.

AEFF: Alaska Experimental Forecast Facility.  http://aeff.uaa.alaska.edu/

AOOS: Alaska Ocean Observing System

API: Application programming interface.  Application programming interfaces are a set of functions, procedures, variables and data structures that assist the user of the API in completing complex tasks that otherwise the user would have to write from scratch.  For example, in Matlab, if you install a 3rd party toolbox that contains functions that facilitate completing a task, they might be considered API.

ArcGIS: ArcGIS is an integrated collection of GIS software products for building a complete GIS. ArcGIS enables users to deploy GIS functionality wherever it is needed—in desktops, servers, or custom applications; over the Web; or in the field.  See also ESRI.
ArcIMS: ArcIMS is the solution for delivering dynamic maps and GIS data and services via the Web. It provides a highly scalable framework for GIS Web publishing that meets the needs of corporate Intranets and demands of worldwide Internet access. A wide range of clients including custom Web applications, the ArcGIS Desktop, and mobile and wireless devices can use ArcIMS services. Using ArcIMS, city and local governments, businesses, and other organizations worldwide publish, discover, and share geospatial information.  See also ESRI.
ARSC: Arctic Region Supercomputer Center.  http://www.arsc.edu/
CF: Climate and Forecasts Metadata Convention.  NetCDF allows users to store information easily using provided API. The CF standard specifies how data and metadata are arranged within the NetCDF file as to allow interoperability between data analysis software.  Implementation of CF standards in the UK: http://badc.nerc.ac.uk/help/formats/netcdf/index_cf.html.  Local information on the CF standard: http://www.cgd.ucar.edu/cms/eaton/cf-metadata/index.html

Client: This refers to the computer science terms: client and server.  The client refers to software that makes a data connection to a server.  Once the connection is established the server interprets the query from the client and returns an appropriate response.  For example, all web browsers are clients to web servers.
DMAC: Data Management and Communications.  DMAC committees are formed in each regional association and at IOOS.

DOS: Denial of Service.  An attack on a system where a server is obtaining more requests than it can handle at any one time is called a DOS.  When the server becomes strained, it is unable to provide service to regular users thus denying them normal services.

DTL: Data Transport Lab.  A NOAA CSC supported project to perform systematic tests of data transport protocols, software and technology for deployment into regional associations and data providers.

ESRI: A commercial company responsible for creating GIS application and server software.  The two software packages in primary use outside of AOOS are ArcGIS and ArcIMS. http://www.esri.com/.
Exempt: Employee on salary.  Situations may arise where the employee must work overtime to meet the duties or requirements of the job.  Overtime is not paid.

EXCOM: Ocean.US Executive Committee
FTE: Full Time Employee.

FGDC: Federal Geographic Data Committee. http://www.fgdc.gov/.  The FGDC is an interagency committee that promotes the coordinated, use, and dissemination of geospatial data on a national basis.

GDAL: Pronounced Goo-dal.  http://www.gdal.org/.  GDAL, Geospatial Data Abstration Library, is a translator library for raster geospatial data formats.  As a library, it presents a single abstract data model to the calling application for all supported formats.  Supported data formats: http://www.gdal.org/formats_list.html.
GIS: Geographic Information System.  GIS describes a particular type or format of data that work with geospatial software.  Typical categories or formats of GIS data are point, raster or shape files.  One unique feature of these datasets is geo-reference metadata is embedded.

HDF: Hierarchical Data Format.  http://www.hdfgroup.org/.

IDD: Internet Data Distribution project. See LDM for information on this term.
IOOS: Integrated Ocean Observing System.  http://www.ocean.us/.

Isite: Software.  http://clearinghouse4.fgdc.gov/ftp/.  The Isite software allows sites to become 
IWOG: Interagency Oversight Working Group.  The EXCOM agencies have established an all-federal IOOS subcommittee (IOWG) to oversee integrated, interagency planning, budgeting, and implementation of DMAC within the federal agencies.
KML: Keyhole Markup Language.  KML is an XML grammar and file format for modeling and storing geographic features such as points, lines, images and polygons for display in Google Earth™ and Google Maps™.
KMZ: A compressed version of KML.  The compressed nature of this data allows for quicker transport of large data sets stored in KML format.
LAS: Software.  Live Access Server.  Web enabled application for visualizing data sets.  Allows sub setting, comparison and delivery of data sets in various formats.  http://ferret.wrc.noaa.gov/Ferret/LAS/ferret_LAS.html.
LDM:  Software.  
LDM: Software package. Local Data Manager.  The LDM can act as a server and a client and effectively can be used to transport data in real-time.  This uses the push data delivery method. http://www.unidata.ucar.edu/software/ldm/. The LDM is primarily used for real-time data transport but may be used for any type of file transport.  This package may operate as a server and a client.  A complex topology of LDM nodes can be setup to distribute data widely.  An example of this use is the Internet Data Distribution project.  http://www.unidata.ucar.edu/software/idd/

MADIS: Meteorological Assimilation Data Ingest System.  An organization dedicated toward making value-added data available from the National Oceanic and Atmospheric Administration's (NOAA) Earth System Research Laboratory (ESRL) Global Systems Division (GSD) (formerly the Forecast Systems Laboratory (FSL)) for the purpose of improving weather forecasting, by providing support for data assimilation, numerical weather prediction, and other hydrometeorological applications.
Mapserver: Software.  Mapserver is an Open Source development environment for building spatially enabled internet applications.  http://mapserver.gis.umn.edu/.

mp: A compiler for formal metadata.  http://geology.usgs.gov/tools/metadata/tools/doc/mp.html
MySQL: http://www.mysql.com/.  An open source and commercial relational database system.  This is one of two open source databases in use by AOOS.  See also PostgreSQL.
NCEP: National Centers for Environmental Prediction.  http://www.ncep.noaa.gov/.
NDBC: National Data Buoy Center.  http://www.ndbc.noaa.gov/.
NetCDF: Network Common Data Form.  http://www.unidata.ucar.edu/software/netcdf/.
NFRA: National Federation of Regional Associations

Non-exempt: Employee is hourly.  Overtime must be paid to the employee if duties require work after hours.

NOAA: National Ocean and Atmospheric Administration

NOAA CSC: NOAA Coastal Service Center

NOAAport: The NOAAPORT broadcast system provides a one-way broadcast communication of NOAA environmental data and information in near-real time to NOAA and external users. A commercial provider of satellite communications utilizing the C-band implements this broadcast. It's primary purpose is for providing internal communications within the National Weather Service and for providing forecasts, warnings and other products to the mass media (newspapers, radio stations, TV, etc.), emergency management agencies, and private weather services.
OBIS: The Ocean Biogeographic Information System, http://www.iobis.org/, is the information component of the Census of Marine Life.  OBIS is a web-based provider of global geo-referenced information on marine species.  The OBIS Portal accesses data content, information infrastructure, and informatics tools (maps, visualizations, and models) to provide a dynamic, global facility in four dimensions (the three dimensions of space plus time).
Ocean.US: Ocean.US, the National Office for Integrated and Sustained Ocean Observations, was established by the Congressionally created National Oceanographic Partnership Program (NOPP). Since its establishment in 2000, Ocean.US has catalyzed the coordinated development of an Integrated Ocean Observing System (IOOS), the U.S. contribution to a Global Ocean Observing System and to the Global Earth Observation System of Systems.
OGC: Open Geospatial Consortium; OpenGIS®.  http://www.opengeospatial.org/.  OGC is a non-profit, international, voluntary consensus standards organization that is leading the development of standards and location based services.

OGR: OGR Simple Feature Library. http://www.gdal.org/ogr/.  The OGR Simple Features Library is a C++ open source library (and command line tools) providing read (and sometimes write) access to a variety of vector file formats including ESRI Shapefiles, S-57, SDTS, PostGIS, Oracle Spatial, and Mapinfo mid/mif and TAB formats. OGR is typically packaged with the GDAL library.
OOSTech: A working group to develop IOOS data sharing architectures.  This group is currently exploring the following data transport protocols: SOAP and SOS.
OPeNDAP: Protocol for data transport; Open-source Project for a Network Data Access Protocol.  OPeNDAP provides software that makes local data accessible to remote locations regardless of local storage format. OPeNDAP also provides tools for transforming existing applications into OPeNDAP clients (i.e., enabling them to remotely access OPeNDAP served data).

OS: Operating System.  The software layer that handles transactions between programs and hardware and devices attached to the computer (e.g. hard drives, USB drives, video card, motherboard, mouse and keyboard).  

PHP: Recursive acronym for PHP Hypertext Processor.  http://www.php.net.  PHP is a widely used general-purpose scripting language that is especially suited for Web development and can be embedded into HTML.

PostGIS:  PostGIS enables support for geographic objects to the PostgreSQL object-relational database.  http://postgis.refractions.net/.
PostgreSQL: PostgreSQL is a powerful, open source relational database system. http://www.postgresql.org/.  This is one of two open source relational databases in use by AOOS.  See also MySQL.
Pull (data): This refers to a data collector extracting data from data providers.
Push (data): This refers to a data provider delivering data onto the data collector.
QARTOD: Quality Assurance of Real-time Oceanographic Data is a continuing multi-agency effort to address the Quality Assurance and Quality Control issues of the Integrated Ocean Observing System (IOOS) and broader international community.
REST: Representational State Transfer.  http://en.wikipedia.org/wiki/Representational_State_Transfer.  REST is a software architectural style for distributed hypermedia systems like the world wide web.
SOAP:  Originally Simple Object Access Protocol.  SOAP is a protocol for exchanging XML-based messages over a computer network, normally using HTTP.

SOS: Sensor Observation Service.  An example implementation may be reviewed here: http://mapserver.gis.umn.edu/development/rfc/ms-rfc-13.  The SOS is in response to specifications of OGC’s Sensor Web Enablement (SWE).
SRU: Software package; server.  The SRU server is being looked at as a possible replacement and upgrade to the FGDC Isite Z39.50 server.  http://www.loc.gov/standards/sru/.
Subversion:  Version control system software.  http://subversion.tigris.org/.  This tool allows users of Subversion to track changes of files.  The primary use for version control software is for source code.  AOOS uses version control for source code, documentation and metadata records.  A version control system is at the heart of content management systems for management and version tracking of web pages.

SWE: Sensor Web Enablement.  http://www.opengeospatial.org/projects/groups/sensorweb.  The OGC working group is specifying interoperability interfaces and metadata encodings that enable real time integration of heterogeneous sensor webs into the information infrastructure.  Developers will use these specifications in creating applications, platforms, and products involving Web-connected devices such as flood gauges, air pollution monitors, stress gauges on bridges, mobile heart monitors, Webcams, and robots as well as space and airborne imaging devices.

TAET: Ocean.US IOOS DMAC: Transport and Access Expert Team.
URL: Uniform Resource Locator.  The URL is the global address of documents and other resources on the World Wide Web (WWW).
WCS: Protocol.  The OpenGIS® Web Coverage Service (WCS) Implementation Specification extends the Web Map Server (WMS) interface to allow access to geospatial "coverages" (raster data sets) that represent values or properties of geographic locations, rather than WMS generated maps (pictures).
WFS: The OpenGIS® Web Feature Service Interface Standard (WFS) is an interface allowing requests for geographical features across the web using platform-independent calls. The XML-based GML is the default payload encoding for transporting the geographic features. In early 2006, the OGC members approved the OpenGIS GML Simple Features Profile [link]. This profile is designed to both increase interoperability between WFS servers and to improve the ease of implementation of the WFS standard.
WG: Working Group.  These groups are formed to tackle specific issues.

wiki: A type of Website that allows the visitors themselves to easily add, remove, and otherwise edit and change some available content, sometimes without the need for registration. This ease of interaction and operation makes a wiki an effective tool for collaborative authoring. The term wiki also can refer to the collaborative software itself (wiki engine) that facilitates the operation of such a Website, or to certain specific wiki sites, including the computer science site, the original WikiWikiWeb and on-line encyclopedias such as Wikipedia.

WMS:  Protocol.  The OpenGIS® Web Map Service (WMS) Implementation Specification provides three operations (GetCapabilities, GetMap, and GetFeatureInfo) in support of the creation and display of registered and superimposed map-like views of information that come simultaneously from multiple remote and heterogeneous sources.

WRF: Weather Research and Forecasting Model.  http://www.wrf-model.org/.

XML: Extensible Markup Language.  http://en.wikipedia.org/wiki/XML.
XSLT: Extensible Stylesheet Language Transformations.  http://en.wikipedia.org/wiki/XSLT.  This allows transformation of information in XML files to other formats using an XSLT as a template.
Z39.50: Communication protocol.  http://en.wikipedia.org/wiki/Z39.50.  Z39.50 is a client server protocol for searching and retrieving information from remote computer databases. This utility allows metadata transport from the server to clients and metadata warehouses.  This package is a fairly old implementation.  A recent recommendation as a potential upgrade is to use SRU (http://www.loc.gov/standards/sru/).
Appendix B:
QARTOD QA/QC flags for data sets

This is an AOOS endorsement of this standard.  AOOS currently plans to use these flags as it develops QA/QC procedures for dealing with near real-time raw data.  As another example, AOOS collects US GODAE Argo profile data that has its own QC definitions.  AOOS translates the Argo QC flags to the QARTOD QC flags.

An excerpt from the winter 2003 QARTOD final report is as follows:

“The following minimum standards for QA/QC were agreed upon by the workshop participants for real-time ocean observations:

1. Every real-time observation that is distributed to the ocean community must be accompanied by a quality descriptor.

2. All observations should be subject to automated real-time quality tests.

3. The real-time quality is best described by an aggregate quality flag (a simple overall descriptor) and a detailed quality test record (indicative of the results of any individual quality tests applied) to suit both the common user and the real-time scientist. The aggregate quality levels were recommended to be few (although the order is arbitrary):
-9 = missing value

0 = quality not evaluated

1 = bad

2 = questionable/suspect

3 = good

4. The quality flags and quality test descriptions must be sufficiently described in the accompanying metadata.

5. Observers should independently verify or calibrate a sensor before deployment.

6. Observers should describe their method of verification/calibration in the real time metadata.

7. Observers should quantify the level of calibration accuracy and the associated expected error bounds.

8. Manual checks on the automated procedures, the real-time data that have been collected, and the status of the observing system must be provided by the observer on a time scale appropriate to ensure the integrity of the observing system.”
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Figure 1  Schematic of the DMAC subsystem. Solid outlines indicate the elements of the IOOS Data Communications framework, which are detailed in the � HYPERLINK "http://dmac.ocean.us/dacsc/imp_plan.jsp" �DMAC Implementation Plan�. The arrows flowing outward from the users indicate the feedback and control mechanisms through which users ultimately direct the functioning of all parts of the system. Note that the National Data Management Systems are included in the concept of Primary Data Assembly and Quality Control.
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Figure 4  Schematic of data management and surrounding infrastructure.
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Figure 5  Schematic of data management and underlying jobs and tasks.
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Figure 2  Schematic of data flow in AOOS.
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Figure 3  Mapserver surface salinity display.  Includes US GODAE Argo floats.
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