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1. Introduction
To carry out its mission, NOAA must understand and address the complexity of many environmental problems and answer questions addressing contemporary societal needs.  To do this NOAA must be able to successfully integrate information from all of its goal areas and exchange data with partners in the national US-Global Earth Observation System (US-GEO) and the international Global Earth Observation System of Systems (GEOSS).  With its Global Earth Observation Integrated Data Environment (GEO-IDE) as its contribution to US-GEO, NOAA will be able to provide easier and more cost-effective access to all of its data and information.  

NOAA’s GEO-IDE is envisioned as a “system of systems” – a framework that provides effective and efficient integration of NOAA’s many quasi-independent systems, which individually address diverse mandates in areas of resource management, weather forecasting, safe navigation, disaster response, and coastal mapping among others.  NOAA Line Offices will retain a high level of independence in many of their data management decisions, encouraging innovation in pursuit of their missions, but will participate in a well-ordered, standards-based data and information infrastructure that will improve the efficiency of NOAA operations and allow users to easily locate, acquire, integrate and utilize NOAA data and information. 

Many NOAA information systems are critical to the national interest and we must ensure that improved integration and efficiency are achieved with minimal impact on these legacy systems and no interruption in essential services.  Changes in legacy systems that are needed for them to fully participate in GEO-IDE will be through the development of new interfaces to those systems and should not impact their basic capabilities. 

To achieve its goals, GEO-IDE recommends continued operation of existing systems while gradually adopting and implementing NOAA-wide standards and improving integration through an evolutionary process of pilot projects and iterative improvement.  GEO-IDE aims to retain existing systems as much as possible while building a software infrastructure that links these systems together.  This software infrastructure, called a Service Oriented Architecture (SOA), is a style of systems design based on using loosely coupled connections among independent programs to create scalable, extensible, interoperable, reliable, and secure systems.

SOAs have been proven to solve interoperability problems including integrating systems developed in various programming languages, running on different computing environments, developed by autonomous groups at different times and make it practical to adapt and connect existing systems quickly for accomplishing new tasks, and to benefit from highly evolved and still useful “legacy” applications.
Good governance is critical to the successful implementation of the GEO-IDE.  It is recommended that the Data Management Integration Team (DMIT) assemble a number of GEO-IDE implementation teams to define the detailed architecture and coordinate development of specific Web services.  A full time project manager, the Data Management Integration Architect (DMIA) should be hired, chair DMIT, and oversee implementation of this Plan. 

Realization of the GEO-IDE vision will take years.  Implementation will be pursued through a number of concurrent activities, following a spiral, iterative development approach.  This Implementation Plan defines specific actions, responsibilities and milestones needed for implementation of GEO-IDE over the next 10 years.  These actions and milestones are outlined in the table below and further described in the remaining chapters.
It should be noted that the proposed schedule assumes funding of $2M/year will be available, beginning in FY07, to support management and coordination activities, fund exploratory pilot projects, etc.
	Activity
	Resp.
	FY06
	FY07
	FY08
	FY09
	FY10
	FY12
	FY15

	Management, leadership & support
	
	
	
	
	
	
	
	

	Establish GEO-IDE Project mgt structure
	DMC
	
	▲
	
	
	
	
	

	Establish DMIT sub-teams
	DMIA/DMIT
	      █
	█
	
	
	
	
	

	Define NOAA-wide SOA Mgt Plan
	DMIA/DMIT
	
	   ███
	
	
	
	
	

	Develop & implement Comm. Plan
	CST
	
	     ███
	
	
	
	
	

	Standards
	
	
	
	
	
	
	
	

	Define process for adopting standards
	DMIT
	▲
	
	
	
	
	
	

	Define/refine data type communities
	SST
	      █
	██
	
	
	
	
	

	Implement the standards process
	DMIA & SST
	   ██
	 ████
	████
	████
	████
	 █ █ █
	ongoing

	Develop & maintain Guide on Integrated IM
	SST, CIO/DMIA
	      █
	 ████
	████
	████
	████
	 █ █ █
	ongoing

	Skills Development
	
	
	
	
	
	
	
	

	Develop/acquire mgt skills
	TST
	
	█████
	 █ █ █
	ongoing
	
	
	

	Develop/acquire technical skills
	TST
	
	█████
	 █ █ █
	ongoing
	
	
	

	Capture and share lessons learned
	TST
	
	█████
	 █ █ █
	ongoing
	
	
	

	Applications Management
	
	
	
	
	
	
	
	

	Identify tools for managing data types
	DMIA/DMIT
	
	
	█████
	█ █ █
	ongoing
	
	

	Improve open source development
	DMIT/ CIO
	
	
	  ████
	█ █ █
	ongoing
	
	

	Technology Management
	
	
	
	
	
	
	
	

	Develop transition & life-cycle mgt plans
	CIO/DMIT
	
	     ███
	
	
	
	
	

	Investigate new techs to support NOAA
	CIO/DMIT
	
	█████
	 █ █ █
	ongoing
	
	
	

	Web Services
	
	
	
	
	
	
	
	

	Define core Web services needed
	SOAST
	
	   ███
	
	
	
	
	

	Identify technologies needed for SOA
	CIO & SOAST
	
	    ███
	███
	
	
	
	

	Explore core services via prototypes
	SOAST
	
	
	       ██
	████
	
	
	

	Apply results of prototypes across NOAA
	System developers
	
	
	
	 ████
	████
	
	

	Develop service interfaces to legacy systems
	System developers
	
	
	 
	         █
	████
	████
	

	Develop and implement additional Web Services
	System developers
	
	
	
	
	████
	████
	████


2. Management, Leadership and Support
2.1. Establish GEO-IDE Project management structure

Activity statement: Integrating data management across NOAA represents a significant change in NOAA business practices that will require evolution of the management structures and approaches used in NOAA for data management.  NOAA leadership will play a critical role in designing and implementing new roles, responsibilities, and accountability in an integrated NOAA. 

Desired results: Well understood and executed information management structure, roles and responsibilities for an integrated NOAA and a smooth transition to that structure.

Status: Significant progress has been made toward evolving NOAA management structures to enhance integration across traditional boundaries with the development of mission driven NOAA Programs over the last several years.  NOAA established the NOSC to oversee observing systems, data, and information management and planning enterprise-wide.  The NOSC formed the DMC to coordinate the development and implementation of data management policy across NOAA and established a Technical Director for Integrated Data Management, and DMIT to guide implementation of an integrated architecture.
Priority: Critical

	Action
	Responsible
	Target

	Establish GEO-IDE Project
	DMC
	Done

	Create and fill a position for a NOAA Data Management Integration Architect (DMIA) who will act as the GEO-IDE project manager and chair of DMIT
	DMC
	Done

	Reconstitute DMIT with new Terms of Reference and membership
	DMC
	Nov. 2007


2.2. Establish focused implementation sub-teams
Activity statement:  To establish and maintain a flexible and responsive institutional environment geared toward leveraging shared resources and tools, NOAA must improve the use of cross-functional implementation teams.  NOAA has traditionally used cross Line Office teams in which the teams are made up of “liaisons” that represent each Line Office and participation is an add-on to those persons existing duties. The liaisons continue to report along traditional lines.  This approach can be effective if the goals and processes are consistent with the existing structures of the organization.  In cases where the goals and processes are outside of the organizational culture, like this one, “heavyweight teams” are more likely to be successful.  This approach involves project managers that are well known and respected in the organization and well connected to promote the new approach.  Team members report to these project managers and work on the project as a major portion of their assigned duties.  Importantly, duties associated with the team’s work must be incorporated into each team member’s performance plan.

NOAA participates in a growing number of national and international data integration efforts. It is critical that GEO-IDE directly support this participation.  To ensure NOAA systems seamlessly integrate into the broader picture, team members must actively communicate and coordinate with partners in related national and international data management activities.

Desired results: Effective interdisciplinary teams with cross-NOAA representation that successfully implement integrated NOAA data management and ensure its interoperability with other national and international systems.
Status:  “Heavyweight” cross-NOAA teams to implement the GEO-IDE vision do not currently exist 
Priority: High
	Action
	Responsible 
	Target

	Establish GEO-IDE Standards Sub-team (SST)
	DMIT 
	Done

	Establish GEO-IDE Communication Sub-team (CST)
	DMIT 
	Dec. 2007

	Establish SOA Sub-team (SOAST)
	DMIT 
	Apr. 2008

	Establish GEO-IDE Training Sub-team (TST)1
	DMIT 
	Done


Related Documentation:  Clark, K. and Wheelwright, S.C., Organizing and Leading “Heavyweight” Development Teams, California Management Review, 34, 9-28, 1992.
1. Initial members T. Haberman, R. Kang, J. Ulmer, M. Govett
2.3. Define a NOAA-wide Service-Oriented Architecture Management Plan.

Activity statement:  Development of the NOAA GEO-IDE will include both the development of an overall management plan for a NOAA SOA and web service development activities including prototyping, testing and integration.  The development of an architecture management plan for the NOAA GEO-IDE must be forged by and responsive to the NOAA PPBES process organized around NOAA Mission Goals and associated programs.
Desired results: A NOAA-wide Management Plan to achieve a Service-Oriented Architecture

Status: Strategic enterprise-level plans and the GEO-IDE Plan have been developed
Priority: Critical
	Action
	Responsible
	Target

	Develop the SOA Management Plan.
	DMIA & SOAST
	June 2008


2.4. Develop and implement the GEO-IDE Communications Plan 

Activity statement: NOAA must take the steps necessary to ensure that employees at all levels understand, accept, and support the GEO-IDE vision, ethic, and principles.  Development of a communication strategy and plan is crucial to the success of this program.  Having a sound communication plan during the program implementation will ensure the transparency of the program decisions and plan, quick information flow and well understood program direction, and clear program accountability.  It will help to manage expectations regarding the project; ensure methods used for communication will be most effective; assure appropriate levels of communication with internal and external project stakeholders; provide relevant, accurate, consistent information at all times; and generate and sustain enthusiasm and support for the project. 

Desired results: Understanding and implementation of GEO-IDE by all NOAA employees.

Status: Over the last several years NOAA has focused significant efforts on communicating the vision of “One NOAA” to all employees.  This message has included descriptions of the development of programs for accomplishing NOAA’s mission and cross-cutting programs for addressing challenges that require expertise from multiple Line Offices.  This message and the delivery process needs to be expanded to include the critical role that integrated data management plays in accomplishing this vision.

Following are specific guidance for the development of a Communication Plan: 

1. Who - Identify the internal and external stakeholder groups and project audience(s). 

2. Needs – Determine what kinds of information groups or users need and their expectations, including the length and frequency of the communication.

3. Source – Identify the source of the information and assign responsibility for collecting information to be communicated. 

4. Methods of communication - Use the best media and methods available for the project such as meetings, presentations, e-mail, etc. 

5. Marketing - Collect key messages for routine communications such as flyers, or broachers.

6. Time - Define when and how communications will be provided. 

7. Approval process – Document the approval process. 

8. Responsibilities – Assign responsibilities for creating and delivering the various types of communications. 

9. Triggers – List all key events/milestones/deliverable dates that will initiate communications. 

10. Contact list – Develop a fully comprehensive program contact list in case of inquiries. 

11. Responsibility delimitation – Clearly define roles and responsibilities for the project. 

12. Feedback - Create internal and external feedback loops to help evaluate the effectiveness of communications as well as other project management processes. 

13. Change process - Define a process for updating and changing the Communication Plan. 
Priority: High
	Action
	Responsible
	Target

	Develop GEO-IDE overview presentation
	DMIT
	1st draft done

	Create GEO-IDE Communication Plan
	CST
	Sept. 2008

	Plan and conduct annual or biennial NOAA IDE (or Interop) workshops
	CST
	2008 and ongoing


3. Standards
3.1. Define a process for adopting information management standards

Activity statement: Incompatible formats and terminology among science disciplines within NOAA are currently barriers to discovery and integration of data and products across NOAA and between NOAA and its partners.  Integration of data management systems and activities depends upon adoption of effective standards covering many aspects of information management and exchange. 

Desired results:  All environmental data, information and products observed or produced by NOAA can be located, delivered and analyzed/interpreted using widely available tools in accordance with accepted industry and community standards.

Status: A process to formally evaluate and adopt standards and protocols as NOAA standards has been defined and is described in the GEO-IDE Plan.
Priority: Critical
	Action
	Responsible
	Target

	Approve the process described in the GEO-IDE Plan for formally evaluating and adopting standards and protocols as NOAA standards
	DMC and NOSC
	Done


3.2. Define communities of interest through categorization of data types used throughout NOAA

Activity statement: NOAA handles a huge collection of research and operational environmental observations and model results. This collection is extremely diverse in content and detail, but can be organized into a relatively simple high-level structure defined by common data types.
Desired results:  Identification of communities of interest based on major data-types used throughout NOAA.

Status: Major data types used in NOAA have been identified.  A number of groups that NOAA is already involved with are focusing significant research and development efforts on identification of data-types that underlie scientific data.  These efforts include:

1. Unidata has been developing a Common Data Model for netCDF-4, HDF5, and OPeNDAP-4.  A summary of this work in progress is available at http://www.unidata.ucar.edu/projects/THREDDS/CDM/CDM-TDS.htm
2. The British Atmospheric Data Centre is working on Climate Science Modeling Language (CSML), based on GML and other ISO standards.  In this effort they define a small set of CSML "feature types" on the basis of geometric and topological structure:  A presentation on CSML is available from http://data1.gfdl.noaa.gov/~ck/go-essp/presentations/06_06_05/Woolf/GO-ESSP2005Woolf.pdf
Priority: High
	Action
	Responsible
	Target

	Define list of major data types used in NOAA
	DMIT
	Done

	Define initial communities of interest based on their use of the same data types (time-series, profiles, grids)
	DMIT & IOOS
	Done

	Circulate list of data types and coordinate with related activities to ensure that all major data types relevant to NOAA are identified
	DMIT
	Nov. 2007

	Test the establishment of communities of interest that utilize common data types (within IOOS)
	IOOS
	Feb. 2008


3.3. Define and implement a process to adopt/develop a NOAA lexicon
Activity statement:  Incompatible terminology among science disciplines within NOAA is currently a barrier to discovery and integration of data and products across NOAA and between NOAA and its partners. 
Desired results:  Widespread adoption of standard terms, keywords and parameter names throughout NOAA.
Status:  Definition of standard terms and parameter names is a significant barrier to integration of information across all of NOAA.  No standards exist in this area and, since NOAA includes components that span several scientific fields, there is no external scientific/professional group that could serve as a forum for agreement on common terms.  A process to define common terms and keywords has not yet been defined. 

Priority: High

	Action
	Responsible
	Target

	Scope out the effort and resources required to develop the lexicon and produce a work statement
	DMIT
	Oct, 2007

	Define and approve a process to adopt/develop a NOAA lexicon of terms, keywords and parameter names
	DMIT & IOOS define process

DMC & NOSC approve
	Dec. 2007

	Adopt/define IOOS lexicon of terms, keywords and parameter names
	IOOS
	Mar. 2008

	Expand IOOS lexicon to NOAA lexicon
	DMIT & SST
	Jun. 2009


3.4. Implement the standards adoption process.

Activity statement:  Once the process for adoption of standards within NOAA is approved, the process must be implemented and evaluated.

Desired results:  Widespread adoption of standards within NOAA that are well tested, mature and well supported.  NOAA should exert real influence over what standards are approved, when they are approved, and how the organization builds up to and supports the adoption of those standards. 

Status:  A proposed GEO-IDE standards process is defined within this plan but has not yet been approved.  A process to define common terms and keywords has not been defined.
Priority: High
	Action
	Responsible
	Target

	Assess baseline state of existing standards and protocols
	DMIT
	Done

	Plan and conduct outreach meetings for the 3 selected data types (time series, profiles, grids)
	DMIT & IOOS
	Jan-Apr 2008

	Advance initial set of existing/emerging standards and protocols for fast-track evaluation as possible NOAA data management standards
	DMIT
	Aug. 2007

	Advertise proposed standards across NOAA
	DMIT
	Oct. 2007

	Adopt/apply proposed standards and provide feedback to DMIT
	IOOS, CLASS and NOAA data managers and system developers
	Ongoing

	
	

	

	
	
	


3.5. Develop, publish and maintain NOAA Guide to Integrated Information Management

Activity statement:  NOAA needs well defined data management principles that support the integrated data management plan.  These principles, standards and best practices are not useful unless data managers throughout NOAA are aware of them and can apply them to their datasets.  Information about standards that have been submitted into the NOAA standards process must be widely disseminated so these standards can be applied to NOAA data and given a thorough evaluation. 
Desired results: An evolving collection of best practices for environmental information management that includes standards, tool recommendations, and advice for NOAA data managers that is widely consulted.
Status: Draft set of Data Management principles included in the GEO-IDE Plan.
NOAA Guide to Integrated Information Management not yet implemented
Priority: High
	Action
	Responsible
	Target

	Establish NOAA data management principles
	DMIT
	Done

	Approve NOAA data management principles
	DMC & NOSC
	Done

	Develop additional data management guidelines
	CIO & DMIT
	Nov. 2008

	Develop a catalog and pointers to information management tools (see item 5.1)
Note: Standards could be included in administrative and technical directives maintained by each LO
	DMIT, DMIA and CIO
	Dec. 2008

	Develop data models for main NOAA data types
	DMIT
	Dec 2007

	Create the initial version of the NOAA Guide to Integrated Information Management (as a Wiki)
	DMIT and SST
	Dec. 2007

	Place the Guide on-line
	NOSC Web site
	Dec. 2007

	Advertise the existence of the Guide through, for example, the Vice Admiral’s Newsletter to all NOAA employees.
	DMIA
	Jan. 2008

	Maintain the Guide (e.g. publish NOAA data management standards in all stages of approval and keep them up to date)
	DMIA & CIO Policy Office
	Ongoing


4. Skills Development
4.1. Develop/acquire leadership and management knowledge and skills.

Activity statement:  Skills and knowledge required for leading and managing cross-functional teams are significantly different from the day-to-day skills used by most NOAA managers. In order for this plan to be successful, leaders and managers will need to focus considerable effort on learning these new skills.
Desired results:  Leaders and managers with specific expertise in cross-functional team development and management.
Status:  Cross-functional team experience deficit among NOAA leaders and managers.
Priority: Medium
	Action
	Responsible
	Target

	Identify/define courses that are specific to organizational change and cross-functional team development and management.
	TST
	Oct. 2008 and ongoing


4.2. Develop/acquire technical knowledge and skills.

Activity statement:  NOAA data managers and system developers can contribute to better integration of information systems by acquiring technical knowledge and new skills for developing systems in accordance with a Service Oriented Architecture.  This will require significant training and support from external and internal experts. 
Desired results:  A well-educated workforce with broad expertise in state-of-the-art data management approaches used throughout NOAA and related organizations. 

Status:  Action will be needed once standards and guidelines have been approved.
Priority: Medium
	Action
	Responsible
	Target

	Evaluate courses available through the NOAA E-Learning Program for relevance to Web Services and other appropriate technologies and standards and recommend additional material as needed.
	TST
	Oct. 2008

	Train NOAA data managers and system developers
	TST
	Ongoing


4.3. Capture and share lessons learned.

Activity statement: NOAA employees already have significant technical knowledge and skills related to tools and techniques for managing their specific implementations of important NOAA data types.  They need to share that knowledge effectively and apply it across traditional boundaries. 

Desired results: Well developed best practices and integrated systems used throughout NOAA for important NOAA data types. 

Status:  NOAA already supports several electronic collaboration environments, such as CasaNOSA, that are being used for sharing information among geographically and organizationally dispersed project teams.
Priority: High
	Action
	Responsible
	Target

	Use existing collaborative tools to actively encourage communication and coordination among the teams building integrated data management tools for NOAA
	TST
	Ongoing

	Use the NOAA Rotational Assignment Program to support the effort to integrate data management across NOAA by identifying specific data management integration goals for rotational assignments
	TST
	Ongoing


5. Applications Management

5.1. Identify applicable commercial and government off-the-shelf and open-source tools for managing major data types.

Activity statement: The major data-types used across NOAA have generally been in existence for some time and many have well developed tools for management and analysis.  These tools need to be identified and evaluated for wider use.
Applications management includes not only specific applications developed by NOAA, but broadly applicable commercial and government off-the-shelf tools for managing major data types.  Within that context, the overarching philosophy for a successful long term integrated data management solution includes (wherever possible):

· open-source libraries and tools 

· existing and emerging community standards and protocols (FGDC, WMO, IETF, W3C, OGC, ISO)
· existing and emerging widely-used clients (e.g. Matlab, IDL, etc)
· extensible, component-based architecture

and placing a high value on: 

· maximum interoperability for each component 

· agreement on common protocols, supported by multiple implementations to fit varying needs, deployable to a wide variety of system architectures.
Desired results:  Wider reuse of powerful tools used throughout NOAA and the wider scientific and commercial community for managing major data types
Status:  A NOAA-wide inventory of software tools applicable to NOAA does not exist.
Priority: High
	Action
	Responsible
	Target

	Identify most-used applications and clients and the services that they use (Matlab, IDL, ArcGIS, etc.)
	DMIT
	Sep. 2007

	Scope out the effort and write a work statement for the effort to develop interfaces so these applications can use existing services (e.g. add WMS to Matlab)
	DMIT
	Nov. 2007

	Develop service interfaces for the most-used applications 
	DMIT, IOOS & CLASS
	Apr. 2008

	Conduct an informal survey to identify software tools (commercial, government and open-source) that are applicable to major data types within NOAA
	DMIA, CIO & DMIT
	May 2008

	Publish the information collected within the NOAA Guide on Integrated Information Management
	DMIA
	June 2008 and then ongoing


5.2. Encourage open source application development in NOAA.

Activity statement: An integrated data management environment in NOAA will facilitate development and sharing of tools that support standard data management processes across the organization.  NOAA needs to be able to take advantage of creative and knowledgeable expertise that is distributed across the organization.
Desired results:  Improved efficiency and reduced costs for software development by leveraging efforts in the wider software community.

Status:  Well developed tools for facilitating shared development exist in the open-source community.
Priority: Low
	Action
	Responsible
	Target

	Evaluate open-source development tools for use within NOAA
	DMIT in cooperation with CIO
	Jan. 2009

	Advertise recommended tools in the Guide
	DMIA & CIO
	Feb. 2009


6. Technology Management

6.1. Develop transition and life-cycle management plans for significant information management systems

Activity statement: Following OMB, DOC and NOAA Enterprise Resource Planning guidelines, develop and establish enterprise infrastructure planning guidelines and change management controls.

Desired results:  Develop configuration management plans to manage change and information system transitions within NOAA’s enterprise architecture plan that can be operationally implemented and sustained without loss of business continuity.

Status:  Current transition plans are oriented towards very few large operational and scientific research systems and requires an enormous amount of planning, evaluation of vendor request for proposals, final award, and deployment.  But many smaller systems are managed and supported independently or in each individual line office from the NOAA enterprise architecture that could be consolidated for economies of scale, deployment standards, simpler management, and improved delivery of services.

Priority: High

	Action
	Responsible
	Target

	Assess, gather requirements, determine a range of alternatives, and develop transition and life-cycle management plans for significant information management systems
	CIO in cooperation with DMIA and national and field operational and research IT groups
	Ongoing


6.2. Investigate new technologies to support NOAA mission.

Activity statement:  The analysis of technologies currently in use within NOAA will provide foresight into the direction the wider community is taking so that NOAA can react in a timely manner to stay current with the latest technologies.
Desired results:  A continuous refresh and deployment of new and emerging technologies that can have the widest and significant benefits over costs to meet NOAA’s  business and research needs.

Status:  NOAA currently has a broad range of heterogeneous operational and research oriented systems and architectures for specific purposes with very few corporate standards.  Opportunities through current efforts under the HPCC annual proposals to investigate SOA, GRID, Internet 2, super computing, modeling and simulations, visualizations, genomics, collaboration approaches, programming standards are all new approaches and tools that are critically needed.

Priority: Critical

	Action
	Responsible
	Target

	Assess, investigate, test, document, recommend, shared lessons learned and deploy new and emerging technologies and software advances that have the most important contribution to NOAA.   Continue to support HPCC investigations.
	CIO, DMIA and select operational and research IT groups participating in HPCC approaches
	Ongoing


7. Web Services
7.1. Define core Web services needed

Activity statement:  Under a SOA, interoperable services are tied by loosely coupling these services with generic interfaces.  These services, once defined, must be built and represent the largest single investment in the NOAA GEO-IDE.  As the first stage in implementing an SOA a limited set of critical core services must be defined and developed.
Desired results:  Definition of a limited set of critical core Web services needed for NOAA information systems
Status: Core Web services for NOAA have not been defined but several projects within NOAA are currently developing operational systems as SOAs.

Priority: Critical
	Action
	Responsible
	Deadline

	
	
	

	Identify core Web services for NOAA information systems and define Service-level agreements for these services 
	SOAST 
	Oct. 2007


7.2. Identify technologies required to implement Web Services

Activity statement: Coupled closely within the development of a Web Services Architecture is the continued management and analysis of existing and emerging technologies necessary to meet NOAA’s mission in a cost effective manner.
Desired results:  An open standard scalable service oriented architectural infrastructure and information systems that can adapt to changes with industry standard hardware and software, encourage custom built applications that are both modular and reusable components and evolves over time to exploit new and emerging technologies and processes. 

Status:  NOAA currently has a broad range of heterogeneous operational and research oriented systems and architectures for specific purposes supported by individual line office and subordinate national and field offices and not necessarily consistently architected or deployed throughout the Agency for easy agency wide data sharing with multiple overlaps and duplications that may be confusing to the users.

Priority: High

	Action
	Responsible
	Deadline

	Identify who in NOAA is building Web Services and publish contact information in the Guide (under lessons learned)
	DMIT
	Ongoing

	Assess, investigate, test, document, and recommend new and emerging web services and related technologies that can be adapted to NOAA’s enterprise architecture and business/research needs
	CIO, SOAST and operational and research groups
	Aug. 2008


7.3. Explore needed core services via proof of concept prototypes
Activity statement: NOAA data managers, tool developers, scientists and users will all face critical unknowns during all stages of the transitions to a Web services architecture. These unknowns will need to be elucidated and explored through a series of focused pilot projects and prototypes. 

Desired results:  Answers to critical unknowns and information management issues, development of Web Services tools and the actual Services.
Status:  Core Web services have not yet been defined.

Priority: High
	Action
	Responsible
	Deadline

	Pursue a set of pilot projects, each of which develops and implements a core Web service needed by NOAA
	IOOS, CLASS and NOAA developers
	Sep. 2009


7.4. Apply results of prototypes and pilot projects throughout NOAA
Activity statement:  Once core Web services have been developed, implemented and evaluated through prototypes, these services can be made operational and applied throughout NOAA. 

Desired results:  Implementation and transition of NOAA information management systems to an SOA..
Status: No standard services have been developed

Priority: Medium
	Action
	Responsible
	Deadline

	Convert prototype core Web services to operations and announce and publish these services through the Guide
	NOAA developers & DMIA
	Oct. 2009 & ongoing


7.5. Develop Web Service interfaces for legacy systems

Activity statement:  The transition of legacy systems and software to a Web Services Architecture will require development of interfaces between these systems and relevant services.
Desired results: Web Service interfaces to legacy information management systems

Status: Few legacy systems currently provide web service interfaces
Priority: High
	Action
	Responsible
	Deadline

	Develop Web Service interfaces for major legacy NOAA information systems
	Data managers and developers responsible for legacy systems
	2010


7.6. Develop and implement additional Web Services

Activity statement:  Once core Web services have been successfully applied throughout NOAA additional services can be developed, shared and applied.
Desired results:  Full implementation and transition of NOAA information management systems to an SOA and realization of the GEO-IDE vision.
Status: No standard services have been developed

Priority: Medium
	Action
	Responsible
	Deadline

	Develop, implement and share additional Web services needed by NOAA
	NOAA system developers
	2010 and ongoing





