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Summary 
The Alaska Data Integration Workgroup (ADIwg) and governing Policy Group evolved from, and support the common interests of the North Slope Science Initiative Oversight Group (NSSI), Alaska Ocean Observing System Board (AOOS), North Pacific Research Board (NPRB), and Alaska Climate Change Executive Roundtable (ACCER) and their member agencies.   The Policy Group charged ADIwg with an initial mission to examine and address the technical barriers to efficiently and effectively integrating and sharing data within and among participating organizations.  ADIwg quickly divided this broad mission into three phases: 1) manage and exchange ‘project’ metadata; 2) manage and exchange ‘data’ metadata; and 3) exchange data.  Phase 1 is nearing completion.  Through the summer of 2011 ADIwg will resolve the final remaining technical issues, publish our implementation documentation, and prepare to initiate Phase 2 in the fall.   As commissioned, ADIwg is providing recommendations to the participating NSSI, AOOS, NPRB, and ACCER member organizations on methods to implement web services to deliver their project metadata formatted in the co-authored ADIwg project metadata standard.  This report summarizes the ADIwg’s Phase 1 findings.  
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The Charge
In 2008, AOOS, NPRB, NSSI, and ACCER co-sponsored the concept of a statewide workgroup that would focus on addressing the technical barriers to integrating and publically sharing data within and among member agencies.  
Subsequently, the Alaska Data Integration working Group (ADIwg) was established as a means to forward the shared member agencies’ goals.  The Policy Group and ADIwg were convened in 2009 to frame the mission and organize initial tasks.  

The Policy Group determined that ADIwg should approach the larger mission in progressive stages:

1. Manage and exchange project metadata 

2. Manage and exchange data metadata 

3. Expose and deliver data
Work began in earnest late in 2009 as ADIwg met to determine what information was needed to describe Alaska science projects and how best to search and access that information uniformly across agencies.  

ADIwg’s Approach
To arrive at a mutually developed and supported project metadata solution the ADIwg met face-to-face each month and held supplemental conference calls as needed to resolve specific technical issues.  
The group first compiled a list of ‘core’ project metadata fields and definitions (see attached list) that were believed to be comprehensive and supported by all participating agencies.  This was followed by the creation of a data model to document the group’s understanding of the rules for data collection and maintenance.  
An attempt was made to use the Federal Geographic Data Committee’s (FGDC) mandated ‘Content Standard for Digital Geospatial Metadata’ (CSDGM) as the format for distributing project metadata; but in the final analysis a modified version of the CSDGM proved required.  The group also considered using the new International Standards Organization (ISO) metadata standard, ISO 19115, but found it more complex and a no better fit for project metadata than the CSDGM.
ADIwg next built an MS Access database to test the usability of the data model and also provide a tool for agencies to begin collecting and organizing their project metadata.  

Two ‘test’ web services were built that could accept internet requests and deliver project metadata, one in the Windows environment and the other in Linux.  Finally, to evaluate the ADIwg concept end-to-end, the ADIwg standard was embedded into two sophisticated Arctic mapping applications developed respectively by the National Science Foundation (ARMAP
) and Alaska Ocean Observing Systems (AOOS) which were able to successfully retrieve and display project metadata hosted and served by the Geographic Information Network of Alaska (GINA), ARMAP, and the U.S. Geological Survey (USGS). 
The Solution

The ADIwg has adopted a Service Oriented Architecture (SOA) (web services) that calls for each agency to serve its project metadata using the same request and response format.  It is the ultimate goal that each agency would manage and serve only the metadata records for which it is responsible.  However, ADIwg recognizes this is not practical for organizations with only a few projects or agencies with restrictions on web site development.  SOA and the ADIwg database architecture easily compensate for this by allowing one or more organizations to act as metadata clearinghouses for others.  
The ADIwg architecture for access and delivery of project metadata records is independent of how the records will be consumed.  This allows each participating agency, organization, and any others to query metadata records via local systems and applications designed to meet their needs.  

Project metadata web services will support delivery of metadata in two forms; a list of projects with minimal information about each project and a full project detail record for any specific project.  Each record type can be requested in either XML or JSON format.  The JSON format was added to the traditional XML output as it is more easily ingested by applications.  

Next Action Steps
· Resolve remaining minor technical issues
· Document the project metadata standard to facilitate implementation efforts
· Request additional agency leaders in NSSI, NPRB, AOOS, and ACCER to support implementation within their agency.  
[Presently USGS, NSF (ARMAP), and GINA/NSSI have implemented the draft project metadata protocols in their test environments.  National Park Service (NPS) is initiating efforts to support the ADIwg standard through their Ft. Collins office.  Bureau of Ocean Energy Management, Regulation & Enforcement (BOEMRE) is resolving security issues to facilitate implementation.]
· Initiate Phase 2 efforts to develop and test data metadata sharing strategies. 
Core Project Metadata Fields

	Core Field (min-max)
	Metadata Attributes
	Format
	ADIwg Description

	Edit Link (1-1)
	URI/{PROJECT.project_id}
	Text (URI) 
	Fully qualified URI string leading back to the full detail record for project. 

	Project Title (1-1)
	project_name
	Text
	Project name or title.  

	Web Links (0-1)
	web_link
web_link_type
title
	Text (URI)
Text (domain)
Text
	Fully qualified URI string to an online reference for additional information about this project.  Only one project link is permitted per project.  The web_link_type for this link should be 'projectWebsite'.  
Note: Data and publication links are specified elsewhere.    
Note: (1) FGDC only allows one web link for project.

	Short Project Description (0-1)
	description_short
	Text
	A short description of the project.  Max of 300 characters. 

	Abstract (0-1)
	abstract
	Text
	Project abstract.  Max of 10,000 characters.  

	Note (0-1)
	note
	Text
	A place for any information pertinent to this project that did not fit elsewhere in this schema. 
 

	Global Unique ID (1-1)
	project_global_id
	Text
	The GUID (Globally Unique Identifier) for this project set by the primary agency for this project. 

	Primary Agency Code   (1-1)
	agency_code
	Text (domain)
	The ADIwg unique code for the agency who has primary responsibility for this project.  

	Primary Agency Path    (1-1)
	agency_path
	Text (domain)
	A hierarchy that shows the agencies relationship to parent organizations.  The format is {country code}\{agency type}\[{parent agency code...}].  
Note: agency code is not repeated in the hierarchy.

	Project ID (1-1)
	PROJECT.project_id
	Text
	The primary agencies Project ID for this project.  

	Keywords (0-n)
	thesaurus_name
discipline
theme
	Text
Text
Text
	Keyword list for the project.  Keywords may be presented from multiple thesauri.  The system used by the ADIwg model is a two part keyword (discipline\theme) required of NSF projects.  

	Place Key Words (0-n)
	thesaurus_name
place
	Text
Text
	Place name list for locations project conducts work. May be political, cultural, or geographic.  
Note: No official place name dictionary has been implemented.  New place names may be entered by the metadata steward.  

	Regions (1-n)
	thesaurus_name
region_name
	Text
Text
	Region name list for areas project conducts work.  May be land or marine, ecosystem, or political.  

	Access Limitations (0-1)
	access_constraint
	Text
	Any legal restrictions for accessing or using the project's data, any requirements for MOA or MOU, any fees associated with data acquisition.  

	Primary Contact (1-1)
	first_name
last_name
agency_name
address_type
street_1
street_2
city
state
postal_code
country
email
voice
voice_ext.
fax
	Text
Text
Text
"Mailing"
Text
Text
Text
Text
Text
Text
Text
nnn-nnn-nnnn
nnnnnnn
nnn-nnn-nnnn
	Contact information for the knowledgeable person or agency for this project.  Only one primary contact may be listed for a project.  
Note: Use PERSON or AGENCY role_type of  'pointOfContact'.  
Note: Other agency and person contributions are listed separately in the <datacred> section.
Note: The role of 'Metadata Steward' is listed separately in the <metc> section.  

	Project Point (0-n)
	crs
latitude
longitude
	epsgnnnn
nnn.nnnnn
nn.nnnnn
	Point location for a project.  Each point consists of a latitude, longitude, and optional elevation optional.  The coordinate system epsg four-digit code is listed with the point.  More than one point may be defined for a project, but only one coordinate tuple is allowed per point tag.  

	Project Line (0-n)
	crs
latitude
longitude
	epsgnnnn
nnn.nnnnn
nn.nnnnn
	Line location for a project.  Each line consists of multiple points with a latitude, longitude, and optional elevation.  The coordinate system epsg four-digit code is listed with the line segment.  More than one line may be defined for a project.  

	Project Polygon (0-n)
	crs
latitude
longitude
	epsgnnnn
nnn.nnnnn
nn.nnnnn
	Polygon location for a project.  Each polygon consists of multiple points with a latitude, longitude, and optional elevation.  The coordinate system epsg four-digit code is listed with the polygon.  Polygons are self closing.  More than one polygon may be defined for a project.  
Note: FGDC rules require 4 or more points to define a polygon.  

	Current Status (1-1)
	project_status
	Text (domain)
	Current status of project.  

	Last Updated (1-1)
	revision_date
	yyyy-mm-dd |
yyyy-mm |
yyyy
	Date metadata record was last updated.

	Project Start Date (0-1)
	start_year
	yyyy-mm-dd |
yyyy-mm |
yyyy
	Date of project start.  
Note: Date can be in the future if project status is 'planned'.  

	Project End Date (0-1)
	end_year
	yyyy-mm-dd |
yyyy-mm |
yyyy 
	Date project concludes.  

	Other Agency Roles (0-n)
	agency_role_type
agency_name
address_type
street_1
street_2
city
state
postal_code
country
email
voice
voice_ext.
fax
	Text (domain)
Text
Text (domain)
Text
Text
Text
Text
Text
Text
Text
nnn-nnn-nnnn
nnnn
nnn-nnn-nnnn
	Contact information and roles for organizations that made significant contributions to this project. 
Note: The role of 'Point of Contact' is listed separately in the <ptcontac> section.
Note: The role of 'Metadata Steward' is listed separately in the <metc> section. 

	Other Person Roles (0-n) 
	person_role_type
first_name
last_name
agency_name
address_type
street_1
street_2
city
state
postal_code
country
email
voice
voice_ext.
fax
	Text (domain)

Text
Text
Text
Text (domain)
Text
Text
Text
Text
Text
Text
Text
nnn-nnn-nnnn
nnnnnnn
nnn-nnn-nnnn 
	Contact information and roles for persons that made significant contributions to this project. 
Note: The role of 'Point of Contact' is listed separately in the <ptcontac> section.
Note: The role of 'Metadata Steward' is listed separately in the <metc> section. 

	Publications (0-n)
	web_link
web_link_type
title
	Text
Text
Text
	Fully qualified URI string to any on-line services associated with this projects.  Services may include online project documents such as publications, proposal statement of work, progress reports, final reports, technical reports, peer reviewed publications, websites, and data.

	Data Availability (0-1)
	data_available_yn
	Y|N
	Flag to indicate whether data for this project is available for distribution.   

	Metadata record date  (1-1)
	generated date
	yyyy-mm-dd
	Date the metadata record was generated. 
Note: Do not confuse this with <update> which is the metadata the record was last updated.  

	Metadata Steward (1-1)
	last_name
first_name
agency_name
address_type
street_1
street_2
city
state
postal_code
country
email
voice
voice_ext.
fax
	Text
Text
Text
TEXT (domain)
Text
Text
Text
Text
Text
Text
Text
nnn-nnn-nnnn
nnnn
nnn-nnn-nnnn
	Contact information for the person or organization responsible for maintaining this metadata record.  
Note: Use PERSON or AGENCY role_type of ‘publisher’ or hard coded into agency web service if always the same. 

	Metadata Standard Name
	"ADIwg Project Metadata Standard - Full Record" 
	text
	Metadata Standard Name

	Metadata Standard Version
	"1.0.2011"
	text
	Metadata Standard Version 


List of Other Deliverables

The following additional technical deliverables have been prepared and are available to assist participating agencies and others in developing web service that support the ADIwg project metadata standard.  

· Data model for core metadata fields and attributes
· Domain tables for standardization of types and vocabulary

· XML & JSON template for full project metadata record

· XML & JSON template for list project metadata record

· XML & JSON graphic schema for full project metadata record

· XML & JSON graphic schema for list project metadata record 

· XML <-> JSON comparisons for XML repeating tags to JSON arrays
· Microsoft Access database application for project metadata

· RESTful URI (Uniform Resource Identifier) format 

· MS .net C# web service application code example

· Ruby on Rails web service application code example

· ARMAP beta application released for search and display demo

· ADIwg public information website hosted by AOOS 

Test Implementations Developed by
· Geographic Information Network of Alaska 

· NSF (ARMAP Team)
· U.S. Geological Survey

� An NSF-funded collaboration to establish the means to share and visualize NSF-funded science project information in the Arctic, designed and implemented by Nuna Technologies, the University of Texas El Paso, Critigen, INSTAAR Quaternary GIS Laboratory, and CH2M Hill Polar Services.





