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1.0 Introduction and Background
The U.S. Integrated Ocean Observing System 

The U.S. Integrated Ocean Observing System (IOOS) is a coordinated national and international network of observations and data transmission, data management and communications (DMAC), and data analyses and modeling that systematically and efficiently acquires and disseminates data and information on past, present, and future states of the oceans and U.S. coastal waters to the head of tide.  The U.S. IOOS includes partners at both the Federal and Regional level (e.g., Regional Associations) and is the U.S. contribution to the Global Ocean Observing System (GOOS), the ocean component of the Global Earth Observation System of Systems (GEOSS).  GOOS is an initiative of the Intergovernmental Oceanographic Commission, and is being designed and implemented to meet the requirements of international agreements and conventions to which the U.S. is a signatory.  IOOS is also part of the U.S. Integrated Earth Observation System (IEOS).  More details about the U.S. IOOS initiative and GEOSS can be found in the IOOS Development Plans and in the GEOSS Ten Year Implementation Plan (available at http://www.earthobservations.org/docs/10-Year%20Implementation%20Plan.pdf).
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Figure 1‑1. IOOS System of Systems (SoS) Nested in a System of Systems 

Figure 1-1 shows how the IOOS and other systems and systems of systems overlap and share components.  The details of “share” as it relates to interfaces and interoperability will be defined in accordance with the principles of GEOSS, IEOS, and IOOS as discussed in The First U.S. Integrated Ocean Observing System (IOOS) Development Plan, January 2006 and its Addendum of 2007 by Ocean.US.  Many U.S. federal agencies contribute to the planning efforts for the IEOS and IOOS.

The IOOS is to be designed, developed, and deployed as a “user-driven”, integrated system that routinely, reliably, and continuously provides quality controlled observations on the coastal and global oceans. IOOS will link ocean and coastal observations to models, assessments or products (and to other national and international systems) to provide synergistic value and “multiple use[s]” beyond their original intent in support of improved data and information including forecasts, alerts, and warnings and other products and services.  These efforts will deliver critical data that will enable improved decision and policy making for significant current and emerging societal problems and needs.

NOAA’s Contribution to U.S. IOOS
The National Oceanic and Atmospheric Administration (NOAA) IOOS project was designated a major project in the September 9, 2005 NOAA memorandum Approval of Major Projects. 
On December 15, 2006, the NOAA Executive Council (NEC)/ NOAA Executive Panel (NEP) approved the establishment of the NOAA IOOS Program Office. 
The NOAA IOOS Program Office will develop an Initial Operating Capability (IOC) that will establish a Data Integration Framework (DIF) for integrating NOAA ocean observations.  The establishment of this IOC is now considered the major project under the NOAA IOOS Program Office.  
The NOAA IOOS DIF IOC will access and integrate data for five (5) core ocean environment parameters from a diverse array of NOAA observation systems and platforms with various standards, formats, telemetry, and historical record.  The DIF IOC will deliver the integrated data to four (4) decision support tools (modeling, assessments, or products).  The parameters and models have been selected to provide a robust test of the potential of integrated data to improve model products and assessments to inform management decisions.  The parameters and models selected for the DIF IOC are:
5 Parameters:




· Salinity

· Temperature

· Sea surface currents

· Ocean Color

· Sea level
4 Decision Support Tools/ Models:

· Hurricane intensity forecasting

· Coastal inundation monitoring and forecasts

· Harmful algal blooms (HAB) monitoring and forecasts

· Integrated Ecosystem Assessments (IEA)

The DIF will allow observations to be comparable between disparate data collection platforms for one variable as well as interoperable between the different variables through the establishment of common standards and formats.

The five (5) core variables that comprise the initial set of parameters to be used within the DIF were selected from a set of 20 core variables defined by the inter-agency IOOS community and laid out in the First IOOS Development Plan.  A complete list of the 20 core variables can be found at http://www.csc.noaa.gov/cir/files/Core.Variables.from.IOOSPlan_FIN_low-res%2033.pdf. 
The four (4) models selected were based upon the five (5) core variables as it was determined that the integration of these variables independently or in combination would most significantly enhance the value output of the model and provide a large enough signal in the output to determine the value of integration.  This effort will serve as a prototype to demonstrate how, and if, a fully integrated ocean observing system can benefit both NOAA’s mission and societal management decisions. 

The development of the IOC where multi-source observations are integrated into common data sets enabling the improvement and expansion of ocean products (e.g., models, assessments) will allow us to determine the value of ocean data integration by measuring any improvement in the output of decision support tools. Once this improvement has been validated, we will have established a process by which we can expand the IOC to readily incorporate additional oceanographic data parameters, including, but not limited to, the remaining 15 of 20 identified in the First IOOS Development Plan as well as observations external to NOAA that have the potential to increase the resolution and accuracy of model output.  The mechanism developed for the IOC will be transferable to others in the U.S. and International IOOS communities to enhance not only their data integration efforts, but also will establish broader interoperability of observing system data nationally and globally.
As data integration moves forward, gaps in observing system capabilities including measurements/ observations, data management and models, and assessments or products will be identified and addressed.  This is the most cost-effective way to make better use of existing infrastructure, to avoid unnecessary duplication, and to improve the quality and timeliness of data collection, analysis, and dissemination. (IOOS First Development Plan Addendum, Ocean.US).
The NOAA IOOS Program Office considers the major project a risk reduction effort as part of an overall systems engineering approach to IOOS implementation.  Once completed, assessments of the IOC will determine the next steps with the objective of progressing towards a full operating capability (FOC) of IOOS both for NOAA and the Nation. 
2.0
Document Purpose and Scope 

This Level 1 Requirements document supports the NOAA IOOS Program Office IOC objective to develop a DIF for an initial five (5) observations (parameters, variables), which will be ingested into four (4) models that serve NOAA decision support products and services.  The Level 1 Requirements document is not officially specified within NAO 216-108 but is required by the National Observing System Council (NOSC) to achieve the Key Decision Point (KDP) milestones.  The format of this document follows the format defined for other observation and data management requirements documents.
2.1
Purpose

The purpose of this document is to:
· Identify “Mission-Level Required Capabilities”(Level 1 requirements) and provide background and fundamental objectives for the NOAA IOOS DIF project;
· Provide the performance metrics and cost parameters of the NOAA IOOS DIF project;
· Present a schedule to define, design, develop, acquire, test, and deploy within NOAA a prototype integration capability of the DIF and
· Document expected outcomes of NOAA IOOS DIF project execution. 
The Level 1 requirements information presented here will be used for policy-level review, management control, systems engineering, and program planning within the NOAA Planning, Programming, Budgeting, Execution System (PPBES) process and major project oversight.  The details of this process will be covered in the NOAA IOOS Program Plan.  The NOAA IOOS Program Plan will also provide more details on the policies and project management process.  This Level 1 requirements document will be updated to reflect approved changes in scope or project direction.  Other documents such as the risk register and engineering plans will also be generated and maintained in order to execute the NOAA IOOS IOC.  
2.2 Scope

The scope of this Level 1 Requirements document is to provide the background specific performance objectives, costs and success criteria estimates, and a preliminary 36 month schedule for the NOAA IOOS IOC.  
3.0
Project Definition

This section addresses the: need for the IOOS IOC project, the stakeholders and beneficiaries, planned project oversight, and project management. 
3.1
Project Need

A sustained, coordinated NOAA-wide framework is needed to integrate ocean observation data and to provide both data management and analysis to support improved decision making.  Presently, ocean related data is available from a large number of sources that have disparate formats and are collected, processed, and archived in many different places, formats, and time/space scales.  The diversity of data sources and types leads to incompatibility between collections and as such inhibits integration, limiting availability/ access to a broader suite of information required to address current and emerging coastal and ocean problems and needs such as: 
· Improved models of coastal inundation, hurricane intensity, and Harmful Algal Blooms, to address natural hazards that threaten coastal populations.
· Improved access to more and better data needed to inform ecosystem assessments and models to improve management of natural resources including enabling more robust ecosystem-based approaches to management, and to address natural and human hazards to ocean, coastal, and Great Lakes ecosystems.
· Improved understanding and characterization of the state and variability of the global climate system to better assess threats from climate variability. 
Currently there is no single operational data management system that can assemble data from such diverse sources and meet the geographic coverage, vertical and horizontal resolution, measurement accuracy, timeliness requirements, and data processing needs of multiple NOAA models.  However, there are existing internal and external capabilities that could be integrated, networked, and enhanced to provide the needed data and data management framework. Rather than developing a whole new infrastructure, employing these extant capabilities could reduce the cost and time required to achieve the IOC objectives for improving multiple models, assessments, and products and assess gaps in our ocean observation capabilities.  
The NOAA IOOS DIF IOC will access and integrate data from a diversity of sources and types for five (5) core ocean environment parameters and deliver the integrated data to four (4) decision support tools (modeling, assessments, or products).  The parameters and models have been selected to provide a robust test of the potential of integrated data to improve model products and assessments to inform management decisions.
5 Parameters:

· Salinity

· Temperature

· Sea surface currents

· Ocean Color

· Sea level

4 Decision Support Tools/ Themes:

· Hurricane intensity forecasting

· Coastal inundation monitoring and forecasts

· Harmful algal blooms (HAB) monitoring and forecasts

· Integrated Ecosystem Assessments (IEA)

Models are often based upon observations from individual systems and interpolated data where observations are sparse.  Models input more of “what’s available” rather than “all that’s available”.  The integration of data from all available individual systems has the potential to increase the spatial and temporal resolution of a data set and improve the model product.

As a required first step to identifying data integration needs for ocean and coastal modeling efforts, and to effectively integrate the multiple sources of data, the NOAA IOOS project will need to conduct data mining.  These efforts will possibly cost the most in terms of resources (time and money).  

This project will be implemented in accordance with NOAA Administrative Orders, the NOAA Enterprise Architecture, the Federal Enterprise Architecture standards, and other best practices of systems engineering standards.  A major component of the systems concept for the DIF is to develop standards and protocols to allow data integration and provide a system and requirements to support testing and validation of the improvements to the models, assessments, or products.
3.2
Stakeholders and End User Beneficiaries
The successful implementation of a DIF IOC should result in a more efficient data exchange process and improved data interoperability that will provide higher resolution input to relevant models, which will allow decision-makers the ability to make more informed decisions on a relevant timescale that will better manage our resources and protect our population.

Stakeholders and beneficiaries of the NOAA IOOS DIF IOC initially include the operators of the four (4) models or assessments, forecasters, and ecosystem managers, as well as others involved in collecting, processing, quality controlling or archiving the associated data and products.  It is anticipated that other NOAA and IOOS stakeholders would benefit from this data management process.  As the model, assessments or products improve; the number of beneficiaries grows to encompass the larger coastal and worldwide end users of NOAA data and information.  The IOOS Program will offer NOAA, the National IOOS, and Ocean.US stakeholders a demonstration of the DIF and processes that could be used for the development of the broader IOOS.  As a result, the project hypothesis is that improved management of mission-critical ocean-related data will mitigate the cost and improve the value and effectiveness of these data.

3.3
Project Oversight
Oversight of the NOAA IOOS IOC has been assigned jointly to the NOAA Ocean Council (NOC) and the NOAA Observing System Council (NOSC).  NOAA Administration Order 216-108 defines the requirements management process for major projects and lists Project Management responsibilities to include:
· Translating mission requirements into an approved project plan;

· Establishing and maintaining a change management process for IOOS defined configuration items, including lower-level IOOS documentation;

· Providing required project information for Planning, Programming, Budgeting, Execution System (PPBES);

· Executing assigned tasks within defined scope and budget with the aid of performance measures (explaining variances as necessary); and
· Preparing and presenting Key Decision Point reviews.
The IOC will also be implemented as a component of the NOAA Enterprise Architecture that is managed by the NOSC.  The National Ocean Service (NOS) Assistant Administrator (AA) has delegated the authority for the planning, development, and execution of NOAA’s IOOS Program Office efforts to the Director, NOAA IOOS Program Office, and will be supported by the NOAA IOOS Program Manager (IOOS PM).  The IOOS PM will plan and develop the DIF and data management process prototype.  The NOAA IOOS DIF will be reviewed by the NOAA Information Technology Review Board (NITRB) and by the Commerce Information Technology Review Board (CITRB) as appropriate. 

3.4
Project Management

Project management is assigned to the NOAA IOOS PM.  The IOOS PM will draw upon the NOAA IOOS Program Office for any acquisition, development, test, integration, and modification, to include support for existing and new capabilities, configuration management, and certification and accreditation related to the NOAA IOOS IOC.  The IOOS PM will be supported by the Program Office for development costs and risks associated with the initial test and evaluation of integrating the identified data sets for the five (5) variables for improving the four (4) NOAA models, assessments, or products.

The NOAA IOOS Program Office will coordinate with the NOAA Goal Teams and line offices, as needed, to achieve major project goals.  An Integrated Process Team (IPT) approach will be used to leverage knowledge and skills from appropriate units within NOAA. 

Operational sustainability is not within the scope of the IOC project.  A new project to sustain the IOC beyond its initial function, develop a new or modified version of IOC, and/or incorporate additional variables and models, assessments or products will be determined by the NOAA IOOS Program Office at achieving the IOC as part of the close out process and move to Full Operating Capability (FOC).
The challenge of achieving an IOC for the NOAA IOOS Program Office requires defining, developing, and implementing an interoperable system of systems including many legacy and new processing systems, storage systems, and dissemination systems.  For example, achieving the needed level of data interoperability requires considerable technical attention to metadata and its creation and use throughout the many systems that comprise the IOOS capabilities of NOAA.  Legacy systems and components of the System of Systems (SoS) that comprise NOAA’s contributions to IOOS must be identified and analyzed for limitations to interoperability. Ordinarily this would be done at the outset of the development of any system(s) using systems engineering processes.  However, because many of the contributions NOAA makes to IOOS were existent prior to the initiation of the IOC, the systems engineering process is beginning in the middle of ongoing development processes, and start-up issues will need to be minimized.  Also complex technical and implementation issues and risks exist that are expected to be far more difficult to manage for the IOOS SoS than for simpler, engineering projects or individual programs.  Performance measures discussed later in this document will provide a means to evaluate progress toward NOAA’s IOOS IOC, will align organizational activities across NOAA to support these long-term goals, and will meet stakeholder’s needs for external reporting. 

4.0
System Architecture and Coordination
In the NOAA Strategic Plan and the NOAA Enterprise Architecture (EA) documents, NOAA has articulated its Core Mission Area Segments, its Business Services Segments, and its Enterprise Services Segments.  Enterprise services are cross-cutting services that help to achieve the core segment performance objectives.  NOAA’s enterprise services will be consistent with the agency service component model.  The IOOS project DIF will be a component of the observing systems architecture of enterprise services segments and, as such, follow the guidance provided by the Federal Enterprise Architecture (FEA).  

A major challenge facing NOAA IOOS is the integration of legacy observing and data management infrastructure together and with any new systems in a way that balances additional cost with increased value.  NOAA is working towards an observing system target architecture, Global Earth Observation-Integrated Data Environment (GEO-IDE) (Figure 5-1), to accomplish this interoperability and to satisfy the integration of NOAA data and information.  The architecture’s goal to integrate observing systems at five levels, Space-based, Air-based, Land-based, Ocean-based, and Cryosphere-based, is shown in the upper layer of the Figure 5-1.  At the core of the IOOS architecture within the GEO-IDE will be the Integrated Data Management System.  In the NOAA IOOS architecture this is called the Data Integration Framework, (DIF), for the subset of tasks associated with initial integration of core variables.  Within the architecture are core data management capabilities to support the satisfaction of the requirements of the IOOS major project.  These capabilities of metadata usage, standards, assimilation techniques, dissemination, and communications, for example, also depicted in Figure 5-1, are core capabilities that may be common across the DIF for different observing systems.  Each capability will have requirements that support the development of the DIF.
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Figure 5-1. NOAA Approved Target Architecture Conceptual Diagram

The initial core variables addressed by the NOAA IOOS Program Office IOC constitute a small subset of the entire NOAA environmental data assets. The NOAA IOOS DIF architecture shall detail a combination of conventional capabilities and innovative and cost-effective capabilities for access to NOAA-approved data, information, and metadata through both human and machine-to-machine interfaces.  Also, the systems architecture for NOAA IOOS is especially important since IOOS is a system of systems and where external organizations are concerned, a Federation of Systems.  Long-term storage of this data and information will use existing infrastructure.  NOAA IOOS DIF will, of necessity, be decentralized, scalable, and use open standards.  The use of this DIF will test the combination of conventional and innovative techniques for integration of data from NOAA and external data sources.  Different levels of integration will be performed depending upon the needs of the application, and will be more powerful, efficient, and effective than in past systems.

NOAA IOOS architecture will emphasize the following qualities in order to meet current and anticipated future needs:

· Utility, focusing on societal benefits and user requirements with extensibility to accommodate new requirements, campaigns, and increasing volumes of data within IOOS.
· Interoperability, interacting with other observation and data management systems, adopting common standards, establishing common requirements with partners, and use common data models to support a wide variety of data and metadata.
· Flexibility, to economically and efficiently respond to change, leverage research and technology, and investigate agile and adaptable solutions.
· Sustainability, by building on existing systems. 
· Affordability, to efficiently use non-NOAA systems and invest in systems that best satisfy requirements.
· Security, to ensure data integrity and comply with relevant requirements and guidelines.
· Reliability, to ensure successful data, information, and metadata preservation.

The NOAA IOOS project shall develop and maintain artifacts of an IOOS DIF enterprise architecture framework as part of the GEO-IDE architecture as the DIF matures.   These architectures will also satisfy OMB requirements for Capital IT Investments based on the Federal Enterprise Architecture (FEA) Guidelines.  Consistent with the OMB architecture concept, the NOAA IOOS project shall address the complete system capabilities needed to provide, at a minimum, the performance of the current systems supporting the target modeling and assessments and products and the IOOS activities that will drive the integration improvements to the data management process.  The complete or “end-to-end” system of data integration capabilities that the DIF will address are also graphically depicted at a high level in Figure 5-1.

The NOAA IOOS Program Office will coordinate requirements with the other data management initiatives within NOAA including the Comprehensive Large Array-data Stewardship System (CLASS) in areas of ingest, data archiving, and access.  The NOAA IOOS DIF will also provide the mechanisms by which NOAA archive holders may provide access to their data, information, and metadata holdings for indefinite periods.  In addition a DIF architecture will include a number of supporting capabilities, including administrative functions and transport mechanisms as deemed necessary to fulfill the IOOS requirements.  The NOAA IOOS DIF will also leverage deliberations of the NOAA Data Management Committee and the standards, and best practices where these procedures support the overall capabilities needed for the DIF.  
5.0
Level 1 Performance Requirements
Requirements for the NOAA IOOS Program Office IOC are those for the Data Integration Framework (DIF) that will serve an initial 5 core variables for support of 4 models/assessments/products and for the capability to test and validate performance improvement of the 4 models/assessments/products.  Additionally, the DIF will meet the requirements of NOAA’s GEO-IDE and U.S. IOOS DMAC that are necessary to serve the identified requirements of the 4 models/assessments/products.  More detailed specifications of these requirements will be provided in the final Level 1 requirements document and in other IOOS project definition documents, i.e., NOAA IOOS Level 2 Requirements and Program Plan. 

5.1
Enterprise Requirements 

5.1.1.   Requirement: The NOAA DIF shall implement NOAA GEO-IDE and other NOAA requirements for security and data management necessary to serve the requirements of the four (4) models/assessments/products.  More information about GEO-IDE requirements can be found at:  http://www.nosc.noaa.gov/dmc/swg/swg_docs.html  

5.1.2    Requirement: The DIF shall allow for discovery, access, and delivery (transport) of data sources within NOAA for the five (5) core variables that are needed by the four (4) models/assessments/products.

5.1.3    Requirement: The DIF shall allow for discovery, access, and delivery (transport) of selected data sources external to NOAA for the five (5) core variables that are needed by the four (4) models/assessments/products.

5.1.4   Requirement: The DIF shall allow for subsetting of data in space and time from the five (5) core variables that are needed by the four (4) models/assessments/products.

5.1.5    Requirement: The DIF shall allow for discovery, access, and delivery (transport) of both real time and delayed mode data for NOAA and selected non-NOAA data sources of the five (5) core variables that are needed by the four (4) models/assessments/products.

5.1.6    Requirement: The DIF shall provide data of known quality from sources of the five (5) core variables needed by the four (4) models/assessments/products.

5.1.6    Requirement: The DIF shall provide a capability to provide merging/overlaying of disparate sources of data for each of the core variables into georegistered products that are needed by the four (4) models/assessments/products.

5.1.7    Requirement: The DIF shall provide metadata for data and products derived from the five (5) core variables that are needed by the four (4) models/assessments/products.  

5.1.8    Requirement: The DIF shall allow the four (4) models/assessments/products to be validated in an operational mode.

5.1.9    Requirement: Service interruptions in the DIF shall be repaired as rapidly as resources allow.

5.2
Hurricane Intensity Requirements

5.2.1 Requirement: The DIF shall provide access and delivery of data from the five (5) core variables such that it can be ingested and/or utilized into the customer-identified hurricane intensity model or process.   

5.2.2 Requirement: The DIF shall support the testing and validation of the customer-identified hurricane intensity model or process.
5.3 Coastal inundation Requirements
5.3.1 Requirement: The DIF shall provide access and delivery of data from the five (5) core variables such that it can be ingested and/or utilized in the customer-identified coastal inundation model or process.

5.3.1 Requirement: The DIF shall support the testing and validation of the coastal inundation customer-identified model or process.
5.4 Harmful Algal Bloom (HAB) Requirements

5.4.1 Requirement: The DIF shall provide access and delivery of data from the five (5) core variables such that it can be ingested and/or utilized in the customer-identified HAB model or process.

5.4.2 Requirement: The DIF shall support the testing and validation of the HAB customer-identified model or process.
5.5 Integrated Ecosystem Assessment (IEA) Requirements

5.5.1 Requirement: The DIF shall provide access and delivery of data from the five (5) core variables such that it can be ingested and/or utilized in the customer-identified IEA model or process.

5.5.2 Requirement: The DIF shall support the testing and validation of the IEA customer-identified model or process 
6.0
Level 1 Program Requirements
The NOAA IOOS project requirements include those for the IOOS project budget, potential necessary agreements, DIF need date, and DIF schedule milestones.
6.1
Authorized Budget

The budget for the NOAA IOOS project and DIF is only for development, testing, and evaluation.  It does not include any operations funding.  The budget target for the NOAA IOOS project, based on preliminary budget allocations, and in response to NEC/NEP guidance is:  
	NOAA IOOS
	Authorized Budget
	Uncertainty Level of Cost Estimate

	FY 2007
	$5.8M
	NA

	FY 2008-10
	$7.5M
	(+ 75%, -50%)


Further program definition, planning, design, and analysis of alternatives will provide a cost estimate with less uncertainty to meet required capabilities. The NOAA budget is further complicated by uncertainty by other entities that may contribute to the IOOS project.  NOAA will develop IOOS functionality as a NOAA project and as a guide for other entities to achieve broader, integrated capability.  The IOOS budget will become more certain as NOAA and other entities undertake planning and coordination of their programs that contribute to IOOS.
Human Resources to accomplish NOAA’s IOOS IOC will be a combination of FTEs and contracted personnel services.  Since it is anticipated that the NOAA IOOS Program Office will become an official program within NOAA in FY 07, commitment to appropriate functional organizational resources and human resources is essential.  Financial Resources will be authorized based on a review of a Human Resources Staffing Plan that is developed as part of the NOAA IOOS Program Office Plan.
IOOS (in the context of overall U.S., NOAA, or both) will be a combination of legacy infrastructure and new infrastructure and systems.  Some of the legacy systems and new infrastructure are funded and managed by NOAA.  All of these requirements will require validation.  Some of this legacy and new infrastructure will be funded and managed by other government and non-government agencies.  
6.2
Agreements
In the context of IOOS contributing to IEOS, GOOS, and GEOSS, IOOS shall adhere to guidance associated with contributing observing systems stated in the GEOSS Ten Year Implementation Plan.  This plan states that the GEOSS consists of observing, processing, and dissemination capabilities interfaced through interoperability specifications established and adhered to by all contributing systems that address actual business needs to connect two or more systems.  These interoperability specifications do not require that all participating systems use the same data format.  Rather, the interoperability specifications provide a methodology for precise documentation of data formats and configuration details that will allow comprehensive access and thus interoperability. 
6.2.1
Requirement: The NOAA IOOS systems shall adhere to the interoperability specifications provided in the GEOSS Ten Year Implementation Plan to ensure interoperability.
The agreements needed as a result of internal interoperability and integration planning will include areas of operations (including retrieval of source data), and data processing with stakeholders, data providers, and target customers.  These agreements will be with each member within the DIF.
6.3
IOOS DIF Need Date
The IOOS DIF need date of the Initial Operational Capability (IOC) is February 2010.  This date is required to allow sufficient definition, design, development, acquisition, deployment, testing, and verification and validation of quality data products generated from the data processing component to confirm operational capability and interoperability.
As a prototype capability the NOAA IOOS Program DIF has no life cycle or operational life. The PDRR phase of the IOOS project will terminate in 36 months.  At that time, NOAA will decide to complete a broader NOAA IOOS capability towards FOC. NOAA may also choose to just continue to operate the prototype capability.

6.4
Current Milestones

Milestones listed below depict the relationship between the overall NOAA IOOS Definition, Design, Development, Acquisition, Deployment, and Operations Phases; Engineering Milestones; the major system Key Decision Points; and the Level 1 Preliminary and Final document generations. 
· March 2007 - Level I Requirements document 

· April 2007 - KDP 1 

· May 2007 - Standards & Protocols published for prototype [pilot] Data Integration Framework (DIF) covering five (5) core variables 

· January 2008 (Month 12) - DIF operating in prototype [pilot] mode delivering 5 core variables to 4 user 'model' applications 

· July 2008 (Month 18) - Verification that models, assessments or product ingest requirements are met 

· January 2009 (Month 24) - DIF Test & Evaluation and System Documentation complete. Configuration frozen for benchmarking impact on models, assessments or product applications. 

· January 2010 (Month 36) - Model Improvement Benchmarks Completed.  Decision to proceed with further DIF operation and development to FOC or modify IOC effort. 
These Milestones are based on the assumption that time sequenced production of deliverables (considering prerequisite information and quality and completeness) for Major system Key Decision Points 2, 3, and 4 and time sequenced production of deliverables for Systems Engineering Phase Exit Criteria (e.g., Definition Phase, Design Phase) will be aligned. 
NOTE:  The NOAA IOOS project may evolve into two parallel, but closely related, efforts -- a risk reduction prototype effort as described in the above milestone list, and a parallel system development leading to an operational version (FOC?) of the DIF.  In this view, month 36 would correspond to KDP-3 for the operational version (selection of one alternative for further development).  In principle, this operational version would still only be targeted for five (5) variables to four (4) customers (i.e., working off the same KDP-1 decision), but in reality it is likely that intervening events will have forced the IOOS project to expand Level I requirements to include additional variables and applications before reaching Month 36.  If this were to occur, KDP-2 will be at Month 18 and KDP-3 at Month 36 and KDP-4 at Month 42 with 'FOC' at Month 54 (recognizing that there are no funding estimates yet for anything beyond Month 36).
7.0 System Success Criteria
The system success criteria are defined by the minimum required capability, the minimum performance success criteria, the minimum budget success criteria, and the minimum schedule success criteria.
7.1
Minimum Required Capability
The NOAA IOOS Program Office will establish a portfolio of corporate performance measures that represent the NOAA IOOS Program Office as coordinated with the Office of Program, Planning, and Integration and developed through the NOAA Goal Teams.  These performance measures will provide a means to evaluate progress toward NOAA’s long-term strategic goals for IOOS, will align organizational activities to support these long-term goals, and will meet stakeholder’s needs for external reporting. 
The minimum capabilities will be measured from the following:

· Models’, assessments’, or products’ improvement as demonstrated by qualitative and quantitative improvements in organizational process indicators and task indicators as described for GEOSS and indicated below: 

· Information Quality characteristics of utility, integrity, and objectivity 

· Skill in resulting products 

· Productivity, such as reduced operating costs or reduced time to product dissemination
· Data Communication Requirements: as specified from requirements in Section 5.1 
· Data Dissemination Requirements: as specified from requirements in Section 5.1
· Declaration of types of dissemination

· Call out media types (to be minimized) by data product

· Access and dissemination protocols and technologies

· Data Security Requirements: as specified from requirements in Section 5.1
· Security in terms of visibility and access to IOOS resources (data, services, applications, etc.)

· Definition of groups to access data and services

· Requirements to manage the composition of those groups and the changes in the relationship between the groups and the protected resources

· Security using NOAA/NESDIS standards (e.g., Authentication services, delegation standards, certification and accreditation of the data management process)
· DIF reuse, such as the adoption of DIF components in other NOAA Data Integration Environment applications 

7.1.1
Minimum Performance Success Criteria
The Minimum Required Capability and associated Performance Criteria for NOAA IOOS is for the NOAA IOOS IOC to be achieved when the Minimum Performance Success Criteria, as listed below, are met. 
· NEC/NEP approval of NOAA’s approach to building an IOOS initial operating capability. 
· KDP Observational Requirements: 
· KDP 1 approval by the NOSC and NOC

· General criteria will be developed into testable measures to evaluate at the appropriate Month 12, 18, 24 and 36 milestones.
· Establish IOOS Project Final level 1 Requirements
· Define and distribute standards for five (5) core variables

Models, assessments or products improvement shall be as demonstrated by qualitative and quantitative improvements in organizational process indicators and task indicators as similarly described for GEOSS and indicated below: 
Process or Organizational indicators:

· Quantitative

· Measured increase of interoperability between systems 

· Establishment of IOOS standards 
· Qualitative

· Measurable improvement of model effectiveness or accuracy

Individual Task indicators:

· Quantitative

· Increased data availability (both spatially and temporally) for model input 

· Qualitative

· Increased data transferability/ interoperability across systems and organizations
IOOS Verification and Validation (V & V) processes will provide an objective assessment of system products and processes of the DIF for concept development through evolution, modification, and disposal.  This assessment requirement will determine and demonstrate that IOOS supports NOAA’s needs, objectives, and requirements and ensures IOOS remains focused on integration needs. 

7.1.2
Minimum Budget Success Criteria
The Minimum Budget Success Criteria for NOAA IOOS is to meet the minimum required performance criteria listed in Section 5.0 for IOOS within the required budget listed in Section 6.1.
7.1.3
Minimum Schedule Success Criteria
The Minimum Schedule Success Criteria for NOAA IOOS is to meet the minimum required performance of requirements listed in Section 5.0 for IOOS within six (6) months of the required system need date listed in Section 6.3.
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